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1.3 RN

LKS32 MC 037 M 6 S 8 (X)

Device series

LKS32 = 32bit MCU

Product type
MC = Motor Control Applications
AT = Automobile Applications

Device sub family

033 =1ADC, 2 PGA

034D =1ADC, 2 PGA, 6N Driver

034DO =1 ADC, 2 PGA, 6N Driver, 5V LDO

034S =1ADC, 2 PGA, 6N Driver, 5V LDO, DBOOT
035D,035E =1ADC, 1 PGA, 3P3N Driver, 5V LDO

033,037,038 =1ADC, 2 PGA

037E,037F,039 =1 ADC, 2 PGA, 3P3N Driver, 5V LDO
039PL5 =1ADC, 2 PGA, MOS, 5VLDO
039PL3 =1ADC, 2 PGA, MOS, 3.3VLDO

Pin count

=16 pins
=20 pins
=24 pins
=28 pins
=32 pins
=40 pins
=48 pins
=52 pins
= 64 pins
=100 pins
=144 pins

N<<TzZzOmXRXR<Z I

Code size

= 16Kbyte Flash Memory
= 32Kbyte Flash Memory
= 64Kbyte Flash Memory
=128Kbyte Flash Memory
=256Kbyte Flash Memory
=384Kbyte Flash Memory
=512Kbyte Flash Memory

MO OO

Package

= TSSOP
= TQFP/LQFP
= QFN
= SSOP
=BGA

Vo =

Temperature range

6 =-40~85°

8 =-40~105°

9 =-40~125°
Version

X = Version, B~Z

& 1-1 LKS32ATO03x g {44 KA
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14 RHEHIR

ANALOG INTERFACE

CLOCK MANAGEMENT

POWER MANAGEMENT

STORAGE

SERIAL INTERFACE

=
o

TIMER & TRIGGER

K 1-2 LKS32AT03x REiHER
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1.5 RBIEZEH RS

OPA_OUT
OPAL_IP
= v
ADC_CH1
OPAOOUT . + ADC_CH2
A OPAL_IN onD
_ ADC_CH3 Q7
OPAOUT_EN = ADC_CH4
OPAOQ_IP
ADC_CH5 _— 3w
ADC_CH6
- OPAO_IN
OPAOQ_IP —
| z]t ADC_CH7 PGND
OPAO_IN ADC_CHS .
STETET ADG_CHO Current Sample Resistor Network
) g3 L ADC_CH10
v s'E
5 7 Eh
o8 i POWER
g8 N
S z
OPAL_IP OPA1_OUT{X#EADCF Hiifi & & Ffi yOPA1_OUTIH f fi] Q
2 ADCO_CHx
OPALIN 3 DACOUT_EN
{ DAC_BUF $ DAC_OUT
CMPO IO | CMPO_SELP<2:0> DAC OUT
CMPO_IPO =
CMPL_IPO CMPL_IPO pi :
CMPo_IPL OPAO_IP - System Voltage Detection
CMPO_IP2 OPA0_OUT CMPL_IPL
CMP1_IP1 CMPL_IP2 goe-
CMPO_IP3 z T -
-! ] CMPL_IP2 oMPL 1P Power Stage
B CMP1_IP3 - POWER
CMPO_IN H CMPLIN T
6*MOS
CMPL_IN
DAC_BUF
CMPO_SELN<1:0> HALL MID MCPWM_CHOP e Ho %
CMP1_SELN<1:0>
Analog Domain wepwn con || 13 ot |
1
.. . RCLTRIM<30>
Power System Digital Domain Clock Resource
MCPWM_CH1P Hs Ho2 | u
Lsi RCL 1
(64kH2)
‘ HALL ‘ ‘ svs ‘
ADCLK_SEL<1:0> s MCPWM CHIN o Lo2 |
POR - W ¢ |
LDO1STRIM<2:0> E a
CPU Eg
515
SPIIIC e MCPWM_CH2P HO3; |
LDO15 HS 1
HSI
PLLPD&
PLL MCPWM_CH2N Lo |
AVDD (- PLL | 1 = © |
vegrel— | LT e i
Gate CMPO_IPO
Driver = ‘LQ‘S PGND

] 1-3 LKS32AT03x Kt 15 14 il AR Ge i {6 R

©2021 BUHERSBLSETA MU SO AR ZVFT A8 5



OPAO_IP

OPAO_IN

OPALIP

OPALIN

CMPO_IPO
CMPO_IP1
CMPO_IP2
CMPO_IP3

CMPO_IN

AVDD

LKS32AT039PXL5G6Q9

1.6

Bt RS

OPA_OUT

1]

1]

+ /RES_OPA<1.0>

OPAO_OUT

OPA1_OUT{{{EADC R

CMPO_IPO

Analog Domain

0OPAQ_OUT \L

ADCPDN
ADC_START
= SAMP_TIME<50>

it 33 ] JOPAL_OUT IH i

CMPO_SELP<2:0>

OPA0_OUT

OPAOUT EN =

DACPDN

DACOUT_EN

DAC_BUF $ DAC_OUT

CMP1_SELP<2:0]

CMPLIN

DAC_BUF
HALL_MID

CMP1_SELN<1.0>

ik

Power

1
Digital Domain
HALL sys
POﬁ"
LDO15TRIM<2:0> \&‘
CPU

LDO15

System

Clock Resource
LS|

RCLTRIM<3:0>

ADCLK_SEL<1:0>

SPIlIC

RCL
(64kHz)

Hsi
PLLPDx
PLL

PLL | [ed{a<] [}
A=

ADC_CH1
ADC_CH2
ADC_CH3

OPAL_IP
ADC_CH4 e N e W V) POWER
ADC_CH5

OPAL_IN
ADC_CH6 —_— l? PGND
ADC_CHT ADCO_CHXx
ADC_CH8 OPAO_IP

= w
ADC_CH9
ADC_CH10 %,:]_:‘7 PGND
DAC_out Current Sample System Voltage
CMPL_IPO Resistor Network Detection
CMP1_IP1
oMPL_IP2
CMP1L_IP3
CMPL_IN
Gate Driver Power Stage POWER
MCPWM_CHOP HOL #‘%
MCPWM_CHON Lot %
Ua
MCPWM_CH1P ’\ HO2 |
HS ‘
V Us Va

Loz
MCPWM_CHIN {} |

HO3
MCPWM_CH2P {} %

’\ Lo3
MCPWM_CH2N \Ls/ |

Hot
MCPWM_CHEP {}

Los
MCPWM_CH3N {>

4] 1-4 LKS32AT03x 5 ift FHL% il ARGt fal b )5

©2021 BUHERSBLSETA MU SO AR ZVFT A8




LKS32AT039PXL5G6Q9

2 Bk

%% 2-1LKS32AT03x R aefikl =

PR

g = £
_ : z I )
= = 5 5 - g > %
= E § < % 3 . e a g £ = = " o

S = =]

gl S| 2| S E: s| E| E| 2| 2| 2| 2| 2| ¢° 2 8| 5| 2| 2| = 2 g
= < = a a =2 8 S @ = = S = [ <4 2 5 o =} = )
! ] < < £ a = =] g S g = =) S &
g B &= S £ 5] S = ] S
g 8 a S0 o] €
o) 3 & 8

S g

LKS32AT039PXL5G6Q9IB(C)* 48 32 4 9 8BITx1 2 6 2 3 1 1 1 Yes Yes 5VLDO QFN42

* LKS32AT039PXL5G6Q9B 5% T Hy 4 X P-N T2 MOS ZH ik (9 PU A4 M FEL %, T B 20K 2 VU M B HE L 284E

I(‘ ©2021 BUHERSBLSETAT HUE SO R ZVFT AR




LKS32AT039PXL5G6Q9 (15N

3 B
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K 3-1 LKS32AT039PXL5G6QIB 4= il 4341 K]

2% 3-1 LKS32AT039PXL5G6Q9B 5[5 HH

0 | GND B, LT IR
P18 P1.8
SWCLK SWD [} 4
HALL_IN2 HALL B[4 A 2
MCPWM_CH3P PWM il 3 /il
UARTO_TXD H T 0 &Ik (340

. SCL 12C Hfsh
TIM1_CHO Timer1 i#& 0
ADC_TRIGGER ADC i % A5 5%r i (O T
CMP1_IP3 I 1 Bk A 3
PU P'E 10kQ ERHIRH, FpFa] 56 i
EXTI3 SN GPIO Hrl (5 3
WK6 HNBEE S 6
P16 P16
CMP1_OUT Feeds 1 fid
HALL_IN1 HALL [ 14 A 1
MCPWM_CH2N PWM j#jE 2 (il
UARTO_TXD HT 0 &Ik (40

2 | TIMO_CH1 Timer0 jEE 1
ADC_TRIGGER ADC fil & 155 fa H (O T 1)
ADC_CH7 ADC jifij 7
CMP1_IP2 FEeEs 1 IFsdiA 2
PU W 10kQ ERHIBE, FFATC ]
EXTI2 S GPIO Hrli (55 2

3| P19 P1.9
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SWDAT SWD %4
MCPWM_CH3N | PWM jiii¥ 3 {1
UARTO_RXD H 0 Bl (k1K)
SDA 12C %
TIM1_CH1 Timer1 #E 1
ADC_CH9 ADC j#ji 9
PU PE 10kQ ERrHIRE, FEFATC
EXTI15 HMEE GPIO HHE 5 15
WK?7 SN 5- 7
P0_0 P0.0
MCPWM_BKINO | PWM {EH4i A (550
UARTO_RXD B0 Bl (K iK)
ADC_CH10 ADC i#3jE 10
4 | REF ZHHE
LDO15 1.5V LDO #ij
DAC_OUT DAC %y
EXTIO HMEE GPIO Hlr (55 0
WKO SN ER(E S 0
P0_2 P0.2
SPI_DI SPI £ ffadan A\ (i )
A5, PO.2 BRIAHIE RSTN. 2l #—1> 10nF~100nF f{JFEZFH, JF7E RSTN ]
; RST_n AVDD 2 [EljfE—1> 10k~20k [{ BRiAIRH.  QniRAMEA R HBE, RSTN [HIZN A
100nF, P0.2 A {JJ# A GPIO, P )5 Al <] 10kQ_F47 HFH o
PU P 10kQ ER7HIBE, AT K]
EXTI1 S GPIO Hrll (55 1
WK1 SN AR 5 1
PO_1 P0.1
¥ SPI_CS SPI }ifk
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B A

B0 IR B, IR OPAO AL S, WURFEMM BAmA, FEXE

OPAOIPB SYS_AFE_REGO[5] = 1.
P0_3 P0.3
, TIM1_CHO Timer1 jifij# 0
OPAG IN B B0 fofi A B, 1R OPAO AP A(GS, WIRTFEAMH B HiA, TEIKE
- SYS_AFE_REGO[5] = 1.
P0_5 P0.5
HALL_IN1 HALL 2[5 A 1
MCPWM_BKIN1 | PWM &l A\ &5 1
UARTO_TXD H T 0 &Ik (340
o SDA 12C %4
TIM1_CH1 Timer1 jifijH 1
ADC_CH2 ADC i 2
CMPO_IP1 IR 0 IEsmkA 1
PU W& 10kQ ERrHIRH, A AT oG H
EXTI3 SN GPIO Hrli (55 3
P0_6 P0.6
HALL_IN2 HALL #2141 A\ 2
9 | ADC_CH3 ADC j#jH 3
CMPO_IPO [LEAR O IESHIA O
EXTI4 SIS GPIO H {55 4
10 | GND B, SREGEI LG IAE PCB B4 —Hei
11 | AVDD 5V LDO i, #uU 1uF KRR 2]
LIN PHY INH 5[, [H]f4 5V LDO ik ff5E EN 5[l LIN PHY {RERARZSE INH 3745,
BERH ISR EN Mg B4 pH, ) 5V LDO 4ksif 5V e ; i EN AN R epe, )
12 | EN/INH 5V LDO {& | fftH, MCU 5, LIN PHY IE% TAE#HM T, INH #H 45, LDO fHigE 5V

Prafari o
LIN PHY {Afit SLP_N i#iid MCU P0.4 BE{74% 1], P0.4=0, A LAz | LIN PHY JEA KR ;
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P0.4=1, nf LAl LIN PHY JE A A MR

SVLDO Hijikgi A, U5 ALY A i STIQHIEHHF AT E 2.2uF LREHA R M, A

13 | VIN . .
W5 PVDD H &R
14 | VBAT LIN PHY LB A
s | LIN 24, i3t MCU P1.7 UARTO_TXD HhAESET 435, i3t MCU P0.8 UARTO_RXD/WK2
TRESH TR B
16 | VLDO_03 VLDO #iH, #SUiL N 1uF S22
17 | PVDD MOS HLFH A, EBOITHCE 10uF KA E b
18 | PVDD MOS HLEH A, EBOIITHCE 10uF KRR E b
19 | OUT.0
o — 50 M4 H!, ) MCU P0.10 f§ MCPWM_CHOP #] P0.11 fi§ MCPWM_CHON #E{714]
UT_
21 | PGND_O .
%5 0 fHTh M
22 | PGND_O
23 | OUT.3 &5 3 MR H, ) MCU P1.8 fy MCPWM_CH3P F{ P1.9 ff§ MCPWM_CH3N yE{7i], &
24 | OUT.3 RIS PL8/P19 HIS 4 SWD 51, TFE4k4i%E N GPIO kg
25 | PGND_3 .
%5 3 HThEM
26 | PGND_3
27 | PGND_2 . B
2 2
28 | PGND_2
29 | OUT.2
&5 2 MM HY, ) MCU P0.14 f§ MCPWM_CH2P #] P0.15 A MCPWM_CH2N #E{714]
30 | OUT.2
31 | PGND_1 . B
21 &M
32 | PGND_1
33 | OUT_1
4 1 AE%iH, 1 MCU P0.12 ) MCPWM_CH1P #1 P0.13 [y MCPWM_CH1N 3#E/74 4
34 | OUT_1
35 | VLDO_12 VLDO #iH, BTN 1uF o8 A 5
2 P14 P1.4
CMP1_OUT Hefeds 15
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MCPWM_BKINO | PWM {EH4ii Af=5 0
SPI_CS SPI Fifk
TIMO_CH1 Timer0 jifijH 1
CMP1_IN Fedegs 1 ot A
PU PE 10kQ ERIHERH, FpF A
EXTI10 HMEE GPIO Halr {55 10
P13 P1.3

. SPI_CS SPI ik
TIM1_CHO Timer1 i#& 0
OPA1_IP IERL 1 VA
P15 P15
SPLDI SPI %tfadn A\ (i 1)
SCL 12C 4
TIM1_CH1 Timer1 jifjH 1
ADC_CH8 ADC jiiji 8

38 OPA1_IN BT 1 oA
CMP1_IPO [bieds 1 IEsHA 0
PU WE 10kQ EhrAIH, FRPFERT %
EXTI11 SMEB GPIO Hl{E 5 11
WK5 SN IRAE 5 5
P12 P1.2

39 :
OPAO_IN ey QU TN
P11 P1.1

40
OPAO_IP by VRIS 1N
P0_9 P0.9
CLKO A O 918)

41 | MCPWM_CHOP PWM jiliF 0 &i
UARTO_RXD H T 0 Bl (K ik)
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SPL.DO SPI %ifadn i (kv A\ )
SDA 12C 4
TIMO_CH1 Timer0 jifijH 1
ADC_TRIGGER ADC fifl & 55 H (O T 1)
ADC_CH6 ADC j#il 6
CMPO_IN Fedegs 0 it A
PU P 10kQ ER7HIBE, B AT
EXTI7 AN GPIO Hr{E5- 7
WK3 SNBSS 3
P0_7 P0.7
UARTO_TXD B0 &% G0
SCL 12C B4
TIMO_CH1 Timer0 jifjH 1

2 ADC_CH5 ADC i#iH 5
OPAx_OUT eyt
PU WE 10kQ EhrAIH, BPFEAT %
EXTI5 SIS GPIO Hlir (55 5
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3.1.3 LKS32AT039PXL5G6Q9C
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LKS32AT039PXL5G6Q9

K 3-1 LKS32AT039PXL5G6QIB 4= il 4341 K]

2% 3-1 LKS32AT039PXL5G6Q9B 5[5 HH

0 | GND B, LT IR
P18 P1.8
SWCLK SWD [} 4
HALL_IN2 HALL B[4 A 2
MCPWM_CH3P PWM il 3 /il
UARTO_TXD H T 0 &Ik (340

. SCL 12C Hfsh
TIM1_CHO Timer1 i#& 0
ADC_TRIGGER ADC i % A5 5%r i (O T
CMP1_IP3 I 1 Bk A 3
PU P'E 10kQ ERHIRH, FpFa] 56 i
EXTI3 SN GPIO Hrl (5 3
WK6 HNBEE S 6
P16 P16
CMP1_OUT Feeds 1 fid
HALL_IN1 HALL [ 14 A 1
MCPWM_CH2N PWM j#jE 2 (il
UARTO_TXD HT 0 &Ik (40

2 | TIMO_CH1 Timer0 jEE 1
ADC_TRIGGER ADC fil & 155 fa H (O T 1)
ADC_CH7 ADC jifij 7
CMP1_IP2 FEeEs 1 IFsdiA 2
PU W 10kQ ERHIBE, FFATC ]
EXTI2 S GPIO Hrli (55 2

3| P19 P1.9
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LKS32AT039PXL5G6Q9 B
SWDAT SWD %4
MCPWM_CH3N | PWM jiii¥ 3 {1
UARTO_RXD H 0 Bl (k1K)
SDA 12C %
TIM1_CH1 Timer1 #E 1
ADC_CH9 ADC j#ji 9
PU PE 10kQ ERrHIRE, FEFATC
EXTI15 HMEE GPIO HHE 5 15
WK?7 SN 5- 7
P0_0 P0.0
MCPWM_BKINO | PWM {EH4i A (550
UARTO_RXD B0 Bl (K iK)
ADC_CH10 ADC i#3jE 10
4 | REF ZHHE
LDO15 1.5V LDO #ij
DAC_OUT DAC %y
EXTIO HMEE GPIO Hlr (55 0
WKO SN ER(E S 0
P0_2 P0.2
SPI_DI SPI £ ffadan A\ (i )
A5, PO.2 BRIAHIE RSTN. 2l #—1> 10nF~100nF f{JFEZFH, JF7E RSTN ]
; RST_n AVDD 2 [EljfE—1> 10k~20k [{ BRiAIRH.  QniRAMEA R HBE, RSTN [HIZN A
100nF, P0.2 A {JJ# A GPIO, P )5 Al <] 10kQ_F47 HFH o
PU P 10kQ ER7HIBE, AT K]
EXTI1 S GPIO Hrll (55 1
WK1 HMERMRE 5 1
PO_1 PO.1
¥ MCPWM_CH3N PWM j#iH 3 fi%ih
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LKS32AT039PXL5G6Q9

B A

B0 IR B, IR OPAO AL S, WURFEMM BAmA, FEXE

OPAOIPB SYS_AFE_REGO[5] = 1.
P0_3 P0.3
, MCPWM_CH3P PWM jifi 3 &l
OPAG IN B B0 fofi A B, 1R OPAO AP A(GS, WIRTFEAMH B HiA, TEIKE
- SYS_AFE_REGO[5] = 1.
P0_5 P0.5
HALL_IN1 HALL 2[5 A 1
MCPWM_BKIN1 | PWM &l A\ &5 1
UARTO_TXD H T 0 &Ik (340
o SDA 12C %4
TIM1_CH1 Timer1 jifijH 1
ADC_CH2 ADC i 2
CMPO_IP1 IR 0 IEsmkA 1
PU W& 10kQ ERrHIRH, A AT oG H
EXTI3 SN GPIO Hrli (55 3
P0_6 P0.6
HALL_IN2 HALL #2141 A\ 2
9 | ADC_CH3 ADC j#jH 3
CMPO_IPO [LEAR O IESHIA O
EXTI4 SIS GPIO H {55 4
10 | GND B, SREGEI LG IAE PCB B4 —Hei
11 | AVDD 5V LDO i, #uU 1uF KRR 2]
LIN PHY INH 5[, [H]f4 5V LDO ik ff5E EN 5[l LIN PHY {RERARZSE INH 3745,
BERH ISR EN Mg B4 pH, ) 5V LDO 4ksif 5V e ; i EN AN R epe, )
12 | EN/INH 5V LDO {& | fftH, MCU 5, LIN PHY IE% TAE#HM T, INH #H 45, LDO fHigE 5V

Prafari o
LIN PHY {Afit SLP_N i#iid MCU P0.4 BE{74% 1], P0.4=0, A LAz | LIN PHY JEA KR ;
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LKS32AT039PXL5G6Q9 (15N

P0.4=1, nf LAl LIN PHY JE A A MR

SVLDO Hijikgi A, U5 ALY A i STIQHIEHHF AT E 2.2uF LREHA R M, A

13 | VIN . .
W5 PVDD H &R
14 | VBAT LIN PHY LB A
s | LIN 24, i3t MCU P1.7 UARTO_TXD HhAESET 435, i3t MCU P0.8 UARTO_RXD/WK2
TRESH TR B
16 | VLDO_03 VLDO #iH, #SUiL N 1uF S22
17 | PVDD MOS HLFH A, EBOITHCE 10uF KA E b
18 | PVDD MOS HLEH A, EBOIITHCE 10uF KRR E b
19 | OUT.0
o — 50 M4 H!, ) MCU P0.10 f§ MCPWM_CHOP #] P0.11 fi§ MCPWM_CHON #E{714]
UT_
21 | PGND_O .
%5 0 fHTh M
22 | PGND_O
23 | OUT.3 &5 3 MR H, ) MCU P1.8 fy MCPWM_CH3P F{ P1.9 ff§ MCPWM_CH3N yE{7i], &
24 | OUT.3 RIS PL8/P19 HIS 4 SWD 51, TFE4k4i%E N GPIO kg
25 | PGND_3 .
%5 3 HThEM
26 | PGND_3
27 | PGND_2 . B
2 2
28 | PGND_2
29 | OUT.2
&5 2 MM HY, ) MCU P0.14 f§ MCPWM_CH2P #] P0.15 A MCPWM_CH2N #E{714]
30 | OUT.2
31 | PGND_1 . B
21 &M
32 | PGND_1
33 | OUT_1
4 1 AE%iH, 1 MCU P0.12 ) MCPWM_CH1P #1 P0.13 [y MCPWM_CH1N 3#E/74 4
34 | OUT_1
35 | VLDO_12 VLDO #iH, BTN 1uF o8 A 5
2 P14 P1.4
CMP1_OUT Hefeds 15
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LKS32AT039PXL5G6Q9 B
MCPWM_BKINO | PWM {EH4ii Af=5 0
SPI_CS SPI Fifk
TIMO_CH1 Timer0 jifijH 1
CMP1_IN Fedegs 1 ot A
PU PE 10kQ ERIHERH, FpF A
EXTI10 HMEE GPIO Halr {55 10
P13 P1.3

. SPI_CS SPI ik
TIM1_CHO Timer1 i#& 0
OPA1_IP IERL 1 VA
P15 P15
SPLDI SPI %tfadn A\ (i 1)
SCL 12C 4
TIM1_CH1 Timer1 jifjH 1
ADC_CH8 ADC jiiji 8

38 OPA1_IN BT 1 oA
CMP1_IPO [bieds 1 IEsHA 0
PU WE 10kQ EhrAIH, FRPFERT %
EXTI11 SMEB GPIO Hl{E 5 11
WK5 SN IRAE 5 5
P12 P1.2

39 :
OPAO_IN ey QU TN
P11 P1.1

40
OPAO_IP by VRIS 1N
P0_9 P0.9
CLKO A O 918)

41 | MCPWM_CHOP PWM jiliF 0 &i
UARTO_RXD H T 0 Bl (K ik)

I(‘ ©2021 BUHERSBLSETAT HUE SO R ZVFT AR

23




LKS32AT039PXL5G6Q9 B

SPL.DO SPI %ifadn i (kv A\ )
SDA 12C 4
TIMO_CH1 Timer0 jifijH 1
ADC_TRIGGER ADC fifl & 55 H (O T 1)
ADC_CH6 ADC j#il 6
CMPO_IN Fedegs 0 it A
PU P 10kQ ER7HIBE, B AT
EXTI7 AN GPIO Hr{E5- 7
WK3 SNBSS 3
P0_7 P0.7
UARTO_TXD B0 &% G0
SCL 12C B4
TIMO_CH1 Timer0 jifjH 1

2 ADC_CH5 ADC i#iH 5
OPAx_OUT eyt
PU WE 10kQ EhrAIH, BPFEAT %
EXTI5 SIS GPIO Hlir (55 5
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LKS32AT039PXL5G6Q9

314 S|HEH
2 3-3 LKS32ATO03xB 5| I ThAELE:

Port AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AFO
P0.0 MCPWM_BKINO | UARTO_R(T)XD ADC_CH10/REF/LD015/DAC_OUT
P0.1 SPICS OPAO_IP_B
P0.2 SPI_DI(0) RST_n
P0.3 TIM1_CHO OPAO_IN_B
P0.4 HALLINO | MCPWM_CHIN | UARTO_R(T)XD SPICS SCL TIM1_CHO ADC_TRIGGER ADC_CH1/CMPO0_IP2
P0.5 HALL_IN1 MCPWM_BKIN1 | UARTO_T(R)XD TIM1_CH1 ADC_CH2/CMPO_IP1
P0.6 HALL_IN2 ADC_CH3/CMPO0_IPO
P0.7 UARTO_T(R)XD SCL TIMO_CH1 ADC_CH5/0PAx_OUT
P0.8 CMPO_OUT MCPWM_BKIN1 | UARTO_T(R)XD SPI_CLK SCL TIMO_CHO ADC_TRIGGER ADC_CH4/CMPO0_IP3
P0.9 CLKO MCPWM_CHOP UARTO_R(T)XD SPI_DO(I) SDA TIMO_CH1 ADC_TRIGGER ADC_CH6/CMPO_IN
P0.10 CLKO MCPWM_CHOP TIMO_CHO TIM1_CHO
P0.11 MCPWM_CHON SPI_CLK TIM1_CH1
P0.12 MCPWM_CH1P SPI_DO(I) TIMO_CH1
P0.13 MCPWM_CHIN SPIDI(0) TIM1_CH1
P0.14 MCPWM_CH2P TIMO_CHO
P0.15 MCPWM_CH2N TIM1_CHO
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LKS32AT039PXL5G6Q9 B
Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AFO0
P1.1 OPAO_IP
P1.2 OPAO_IN
P1.3 SPI_CS TIM1_CHO OPA1_IP
P1.4 CMP1_0UT SPI_CS TIMO_CH1 CMP1_IN
P1.5 MCPWM_BKINO SPI_DI(0) SCL TIM1_CH1 ADC_CH8/0PA1_IN/CMP1_IPO
P1.6 CMP1_0UT HALL_IN1 MCPWM_CH2N UARTO_T(R)XD TIMO_CH1 ADC_TRIGGER ADC_CH7/CMP1_1P2
P1.7 CMPO_OUT HALL_INO MCPWM_CH2P UARTO_R(T)XD TIMO_CHO ADC_TRIGGER CMP1_IP1
P1.8 SWCLK HALL_IN2 MCPWM_CH3P UARTO_T(R)XD SCL TIM1_CHO ADC_TRIGGER CMP1_IP3
P1.9 SWDAT MCPWM_CH3N UARTO_R(T)XD SDA TIM1_CH1 ADC_CH9

I(‘ ©2021 BUHERSBLSETAT HUE SO R ZVFT AR

26




LKS32AT039PXL5G6Q9 AT
2 3-3 LKS32ATO03xC 3| HiThfE ks

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF0
P0.0 MCPWM_BKINO | UARTO_R(T)XD ADC_CH10/REF/LDO15/DAC_OUT
P0.1 MCPWM_CH3N OPAO_IP_B
P0.2 SPI_DI(0) RST.n
P0.3 MCPWM_CH3P OPAO_IN_B
P0.4 HALL_INO MCPWM_CH1N UARTO_R(T)XD SPI_CS SCL TIM1_CHO ADC_TRIGGER ADC_CH1/CMPO0_IP2
P0.5 HALL_IN1 MCPWM_BKIN1 | UARTO_T(R)XD TIM1_CH1 ADC_CH2/CMPO_IP1
P0.6 HALL_IN2 ADC_CH3/CMPO0_IPO
P0.7 UARTO_T(R)XD SCL TIMO_CH1 ADC_CH5/0PAx_OUT
P0.8 CMPO_OUT MCPWM_BKIN1 | UARTO_T(R)XD SPI_CLK SCL TIMO_CHO ADC_TRIGGER ADC_CH4/CMPO0_IP3
P0.9 CLKO MCPWM_CHOP UARTO_R(T)XD SPI_DO(I) SDA TIMO_CH1 ADC_TRIGGER ADC_CH6/CMPO_IN
P0.10 CLKO MCPWM_CHOP TIMO_CHO TIM1_CHO
P0.11 MCPWM_CHON SPI_CLK TIM1_CH1
P0.12 MCPWM_CH1P SPI_DO(I) TIMO_CH1
P0.13 MCPWM_CH1N SP1_DI(0) TIM1_CH1
P0.14 MCPWM_CH2P TIMO_CHO
P0.15 MCPWM_CH2N TIM1_CHO
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LKS32AT039PXL5G6Q9 B
Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AFO0
P1.1 OPAO_IP
P1.2 OPAO_IN
P1.3 SPI_CS TIM1_CHO OPA1_IP
P1.4 CMP1_0UT SPI_CS TIMO_CH1 CMP1_IN
P1.5 MCPWM_BKINO SPI_DI(0) SCL TIM1_CH1 ADC_CH8/0PA1_IN/CMP1_IPO
P1.6 CMP1_0UT HALL_IN1 MCPWM_CH2N UARTO_T(R)XD TIMO_CH1 ADC_TRIGGER ADC_CH7/CMP1_1P2
P1.7 CMPO_OUT HALL_INO MCPWM_CH2P UARTO_R(T)XD TIMO_CHO ADC_TRIGGER CMP1_IP1
P1.8 SWCLK HALL_IN2 MCPWM_CH3P UARTO_T(R)XD SCL TIM1_CHO ADC_TRIGGER CMP1_IP3
P1.9 SWDAT MCPWM_CH3N UARTO_R(T)XD SDA TIM1_CH1 ADC_CH9

I(‘ ©2021 BUHERSBLSETAT HUE SO R ZVFT AR
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LKS32AT039PXL5G6Q9

4 BEERST

4.1 LKS32AT039PXL5G6Q9B(C)

QFN42(6*6) Profile Quad Flat Package:

6000
L
(625" ! %—
= ’——L:ooo—i A
L —~l100k-
& f
e E
© 1
5
. 14
Pin 1 1
—
) ! 4 s
an < o 250 T[4
g | i Oﬁ o]

[ 4-1 LKS32AT039PXL5G6Q9B(C)Ef 4 & 77
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LKS32AT039PXL5G6Q9 HAERES AT

5 HSMHESH

LKS32AT039PXL5G6Q9B i B &Rk 3P3N MOS, Hh MCU 34 /S S50 N 5 =/ B o

¢ 5-1 LKS32AT03x HIS RS %1

2 BN | BK | B AL
MCU HEJE i JE (AVDD) 03 | +6.0 \%
MOS HiJE Hi /% (PVDD) 03 | +400 | V
5V LDO % A\ HiJE(VIN) -03 | +400 | V
LIN PHY HEJEHEE(VBAT) | -0.3 | +58.0 | V
LIN 5] -58 +58 Y
S5VLDO %t Hiyi 100 | mA
TAER -40 | +150 °C Fet SR TR
FEAE IR .55 | +150 | °C
i} - 150 °C
5 | - 255 °C JE4% 30 )

2 5-2 LKS32ATO03x Zil T Z%

ZH /N | B R | AL i
MCU H i Hi % (AVDD) 2.5 5 5.5 v
_ 2.8 5 5.5 V | REF2VDD=0, ADC j%4% 2.4V P33t
B TARRRAVDD) 2.4 5 5.5 V | REF2VDD=1, ADC i%#% AVDD 5tk
MOS HijiH JE(PVDD) 24 40 v
5V LDO iy \ HLJE (VIN) 55 | 12 40 v
LIN PHY HiJfFLE(VBAT) | 55 | 12 27 v

BEBORE ATLAME 2.5V R TAE, B i 2 IR

2 5-3 LKS32AT03x ESD :fES %L
it H E 5/ SN BAfr
MCU(PIN1-11, 16, 35-42) -6000 6000 \%
PWR(PIN12, 13,17, 18, 21, 22,
25-28, 31, 32) -2000 2000 V
ESDli# (HBM) —
LIN(PIN14, 15) -4000 4000 \'
MOS(PIN19, 20, 23, 24, 29, 30, 33,
34) -6000 6000 V

45 «MIL-STD-883] Method 3015.9» , 1 25°C, S5%MHXREIASE T, FE#NLE A BYFTA 10 5]
BEATHR A 3 Y, BRKAIRG 1so IR R Rt i Bl U 55 208 21 Class 3A =4000V, <8000V,

2 5-4 LKS32AT03x Latch-up {:FES %L

JiH (=1l 5/ LTEN G A
Latch-upHiJi (85°C) | MCU/LIN(PIN1-9, 12, 15, -200 200 mA
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LKS32AT039PXL5G6Q9 HAERES AT

36-42)

MOS(PIN19, 20, 23, 24, 29,

-1 1 A
30, 33, 34)

R4 «JEDEC STANDARD NO.78E NOVEMBER 2016» , x|/ Hi 10 JEfiid & 8V, 4555 10
ETEA 200mA Hfit. ISR EIRE R TR BIEEZC0N 200mA.

%% 5-5 LKS32ATO03x 10 tR[R &%

ZH ik SN K L
VIN-LIN LING | i A\ H 3 -58 58 \%
Vin GPIOfF Z 4 A\ HLUETE ] -0.3 6.0 \Y
Iinj_pap FAAGPIOS KIE A HLE -11.2 11.2 mA
[inj_sum Fr A GPIO i A E A HER -50 50 mA

%% 5-6 LKS32AT03x 10 DC 244

ZH ik AVDD At B/ wK | BB
o 5V 0.7*AVDD
Vi 7104 A\ = U - \Y4
3.3V 2.0
5V 0.3*AVDD
Vi U108 A IKHE T - \Y
3.3V 0.8
R s e Y [ S 5V
Vhys b 2 R TR Y - 0.1*AVDD \
3.3V
Mile i A —_ \i\\/ SV
Im | BUFIOM A\ S HLE, FEIRTEAE 33V - 1 uA
I . 5V
I | BCFI08 AR, HEIRTHEE 33V - -1 uA
s o i R OR B HL
Vo KO 10% H & HUE BRI AVDD-0.8 v
11.2mA
s T RIR B H
Vo O8I KB 05 | v
11.2mA
Rpup ERrEBH /N 8 12 kQ
Rio-ana IOSW%B*%T%%E%EH&%%]&E 100 200 Q
et . 5V
Cin GG YNGR 23y - 10 pF

RS> 10 B _Edr, RS &y

LKS32AT039PXL5G6QIB £/ 1 H 4 *f P-N Ifjs% MOS ZH i VU bRt FLE -
% 5-8 LKS32AT039PXL5G6QIB 113 MOS it i 241

28 /| B | R | B Wi

MOS 8K TR 500mA, it

ey H AR (T 0.5 2 A o T
e lour) 800mA T % B Fi T, FEARIEA:

I(‘ ©2021 MIBUHBERSELEEA L U AR AR 32




LKS32AT039PXL5G6Q9 A RESE

Fr &t AL 150°C

. R 110 .
SEMET DSoNN mQ | VCC = 5V~24V, lour = 0.5A~2A, 257C
Rpson p 190
NMOS Rdson PMOS Rdson
180 300
160
250
140
120 200
% 100 CE:
5 £ 150
é 80 ﬁ
60 100
40
50
20
OQOIDOODI_ODQOIDDLODLODI_’)OIDDLO O
[ 5-1 AT039 MOS Rdson ;2 FHh%k
PVDD AVDD
10uFf jj 1uF
P 7 VBAT )
f AT039
510 -
VWA VIN LIN
i 10uF 2 ZUFL Master:1nF
@ - I Slave:200pF
& 5-2 AT039 EjRHERE R &l
% 5-9 LKS32AT039PXL5G6Q9B HEiil#E IDDQ
E A T 3.3V 5V Z<LivA
JF/ECPU. flash. SRAM. MCPWM. Timer. DL} JirG R
48MHz |” " 8570 | 8.650 mA

bR, 104E)1E

4MHz JfJ5CPU. flash. SRAM. MCPWM. Timer. DANFRKPLLZ AN 3.012 | 3.165 mA

64kHz AT AR, T0OASBhE 2.445 | 2.618 mA
- YREFIRHR, S<H#PLL, BGPZ:, H{{8464kHz LRC 27 30 uA
- P A AR R 2.4 2.55 mA

7 5-10 LKS32AT039PXL5G6QIB (KM II#E
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LKS32AT039PXL5G6Q9 A RESE

ZH ML B/ME | HAEVME | mKE | HA
Ipar(Vear? | L e 3
) PARREAS K Viin=Var Vwake_n=VBar 10 20 uA
it
MOS(PVDD) 280 uA
Iour=0mA 3 5.5 pA
PRHR

5V LDO(VIN) lour=0.1mA 4 6.5 uA
Sl Ven=0V 0.4 2 uA

LA EMRnTeksbnE, ¥oEls 25° I, hTfldE T AR Rz, AEE AR
HH RS AR A =
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6 BHHERESHK

PAERESEL

2 6-1 LKS32ATO03x #ifbl Pk hE 2%

2 s/ | HR =N BAfL ]
B s (ADC)

. 2.8 5.5 V | REF2VDD=0, ADC 1§ 2.4V N5
LAFFIR 2.4 5.5 V | REF2VDD=1, ADC i%$% AVDD kL
S 1.2 MHz | fadc/20
. S -2.4 +2.4 V | Gain=1 f}; REF=2.4V
EARMAMESER 436 V| Gain=2/3 [if; REF=3.6V
Hm A5 7EHE | -0.3 AVDD+0.3 Y SRR 10 [ A= ERR &
H i (offset) 5 10 mV | AIE
AR AIEL(ENOB) 105 | 11 bit
INL 2 LSB
DNL 1 LSB
SNR 63 66 dB
WG 500k Ohm
PN 10 pF

Z: e FL E (REF)
TAEHIR 2.5 5 5.5 \%
o A 22 -9 9 mV
HL I B 70 dB
oL 2R 20 pp?/ i
iy R 2.4 \%
gy (DAC)

TAEHIR 2.5 5 5.5 \Y
fzk FLRH 50k Ohm
Ak AEER 50p F
i t LRV 0.05 3 \%
R 1M Hz
DNL 2 LSB
INL 4 LSB
OFFSET 10 mvV
SNR 57 60 66 dB

15 (OPA)
A 3.1 5 5.5 Y
i 10 20 MHz
iz FLRH 20k Ohm
Ak AR 5p F
g N AR ] 0 AVDD \%

I(‘ ©2021 IRAUHBEIEIEHTH AR AE 1
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LKS32AT039PXL5G6Q9 I BES AL
24 /N | A =N B ]
A5 5V 0 2*Vem V| BN
It OFFSET & OPA Z=43m AN JHE20,
it OPA_OUT ffi 25 0 V-, 155 19 S 22
OFFSET 10 15 mV | AT ZE o
OPA i i i fli 22 8 OPA Jilt K i %k
XOFFSET
WA Hili.
I HENE=2 X min(AVDD-Vem, Vem) . #
P WAE ] OPA BLigigfiy Hi (19 37 FH b L5 364 T
HRAE(Vem) | 165 20V Vo BRI T MR . T 5
Mri 22 5 WM M H 2 1d. <ANNO009-i5 1K
220 R LA 1y
HEHH (CMRR) 80 dB
5 (PSRR) 80 dB
Ak AEENT 500 uA
23K (Slew rate) 5 V/us
MO 60 i3
HEER(CMP)
TAEHIR 2.5 5 5.5 \%
YN =R e 0 AVDD \%
OFFSET 5 10 mvV
N 0.15 us ROATIFE
FeRiE 0.6 us {RIHE
20 mvV HYS="0’
[F]Z= (Hysteresis) 0 —v TvS=T
< 6-2 LKS32AT03x 5V LDO #& & ¥
5V LDO
EWANGERT 7 20 \%
iy R 4.75 5 5.25 V| +/-5%5)E
Dropout H J& 2 Vv
i HH FELE 40 mA
@& | 80 dB
YNGR 0.33 uF | hnfE VCCLDO B, L8| i =y
i HH 2R LA 1 uF | iIn{E AVDD 5|, 05| =y
AR FETE -40 125 °C
(e CavaR S

#oht 0x40000010~0x40000028 2 # MERAVEIE A (7 e, 1KLL fFanfE ) Z AT B
HAEE . — MO0 T A SR RO E B X L e AR AT B SHOEA TN, #5255
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LKS32AT039PXL5G6Q9 FAERESEL

JEARIEAR, FELAH N BT 0 o
Hrp =S i 5 A e R FEC BN OCE L R 2B (0 0) o Hot Ar A7 detildfa i 13 &
it ZRHTHCE
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LKS32AT039PXL5G6Q9 CERRESEERAN

7 HIREHERS

7.1 AVDD 5[HIERS

FLRET B 245 ) LDO15 fidfe. b /4t F A (i (POR)ZH Jik o

AVDD 3544 LDO1S MEBItH, LDO1S Sk BB AU Hilt. PLL BRft el

LDO15 FHFHEIH R, AL E, {2 LDO1S5 % F T il i v Sl i o

LDO15 (147 H L T k14 B 25 7758 LDO15TRIM<2:0>3 7, EARZF 1728 Friet 7 {8 DAl 25
frasskii ], LDO1S fEi5H ) R B R IE .

POR BLHLIEIN LDO1S [, £ LDO15 FERART 1.1V B (Bl B 8, stz i), A
BT S PR A5 DURE S 7 HL B AR R o
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LKS32AT039PXL5G6Q9 b 248

8 Fieh AL

i A L4 14 96 64KHZ RC Fff. AT 4MHz RC b6, PLL HIBSZLK .

64k RC Al MCU ZR G5B S0 1, V0 i B BB ISR R S T 19 MCU R ()
4MHz RC BP0 {EJy MCU RS, it fr PLL FTHR LA 51 48MHz [9E 5.

64k F1 4M RC IR BRATH5 A7 HH ) HRIE , FLr 4M RC IMBISEFFROA Bl P R IE A (78, ATtk
FERRIE#I£0.5%H . 64k RC IHI7E-40~125°CuFEl A IUREIE J£50%,  4M RC e % BT
R 45£1.5%.

4M RC Rt i # RCHPD =0T FF(ERIAFTIF, #E1'36HT), RC Ff4hi 5 Bandgap HI RS
VR OLSE R AIHA, (IR RC IhA BE TR BGP Kb, A5 EHMERURES T, 4M
RC F/Aifi1 BGP AHebIRIF R 1. 64k RC HAl RIAZTF RN, /RAEX .

PLL X} 4M RC RFARUEATF54, LIR{EL MCU. ADC SSHSHU g i . MCU il PWM fisk
Fly B il 48MHz, ADC REHLHURS T /AT Y 24MHz.,

PLL jiijtit# PLLPDN="UFTJF(BASGHT, ¥ 1 417F), JF PLL BUZ 37, RFELEEIFR
BGP(Bandgap)hibe. JF/ PLL 2 J5, PLL 753 6us (A IS A o S50 E A BRALR
5T, RCH RHH{1 BGP HUJABRIFIENY, 18 PLL BOAR KHAN, TosgrEirr .
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LKS32AT039PXL5G6Q9 e
9 EWEREIR

ZAHEMEJEC ADC. DAC. RC i4fiy PLL. i JEALIKER . IBRBORAR . HUAE A FLASH $2 (LR E
LTI, A A — R |, #7215 BGP EfE LR
S ERRBRAT, BGP BB I H Y. FHERE L & BGPPD ="0'F T/, MRMHZEITH,

BGP 732 2us JAZIF2E . BGP it LY 1.2V, K5 h+0.8%
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LKS32AT039PXL5G6Q9 ADC fiil

10 ADC it

5 PP BEEAK 1 8 SAR Z54 ADC, 54 L HIIRRA T, ADC BiHeR . ADC FFRIRT,
FHGTFE BGP 1 4M RC HH4HRT PLL bk, JEcke ADC T/, BABE T ADC T{ERHHHR
24M,
ADC 5ER— Uk A/ D 17/ ADC RERRE, 3rb 12 A NHEEN, 5 A MR, 7

1 FE AT oL it SYS_AFE_REG2 H1ff) SAMP_TIME 25 {788 f T8, BORIEE H 3(4)LA L, B 8
A~ ADC clk BAERORRERT I JEFE(E 3, #FL ADC Ot KU 1.2MHz.

ADC T TAAE ISt I AR, K 1~16 MR, 165 1~16 1
FEA. 38 ADC H5H 16 AL A I REAE— M.

ADC fil o (T SR 1 SN IBIG R 5245 5 TOL T1. T2 T3 RAESITHRINEL, s WHHALK

ADC # TR, 83T SYS_AFE_REGO.GA_AD HE{FUEE , PR 1 5A1 2/3 (52h. 145
SRRV IO, 2/3 (EUERERTRIE3.6V RO HHIRIE. FEZ R i 5, At
BTSRRI H I A S ELAR () ADC J425
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LKS32AT039PXL5G6Q9 NN N

11 ;Z8BCKER

PR A\t rail-to-rail IZFHCK RS, A B RATHEEE R2/R1, AMERS | IR AREK— > FEFH RO J2
HIFE R2:R1 (YRR (E AL 27 745 RES_OPA<1:0>1%%, DASLIIAFEIIMCREE. BART f7 s irn
AR WAL AT A a5 o

BAHIRORAEECH R2/(R1+R0), Hirfr RO 2 4N A BEL A BEL{E -

ISR A S 2 R T Z2 s — A HgY, KT T 15pF.

YT MOS ‘S5 H P B R RE N, B3> 20KkQ [ AN IR, LA/ MOS &5 5C T, Aot A
5 A BT F I o

XTF/INHLBERAE R R, iz 100Q HYAMAFHLFH

JBOK #5113 B OPAOUT_EN ief3 ik #5 Hh (1% Hi (55l 1 BUFFER j% %2 P0.7 10 [ 7l
FIR M. BN BUFFER f24E, {EIEBUE R TARRE Tt m] DAG Ik — i ia il 55 ke

S BB, BOREIUE R A . JEOK &% AL I E OPAPDN ="T'+JF, JTEK
KEFZHT, TESEIFH BGP Al

BN s N B A AR, WU G — VUG HIBE S B R A A, AT A T
MOSFET L RAF Y AN B LS
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LKS32AT039PXL5G6Q9 e
12 [ias

NHE 2 By, LR RO T e SRR T A (T TR e

Fped iy LB E RS 2 0.15us, MRl 27 774 CMP_FT 1% 4/NTF 30ns. R R
CMP_HYS %X # 4 20mV/0mV.

PLAREE LE SO A A A 5 RS AT 1 B A7 CMP_SELP<2:0>#] CMP_SELN<1:0>%5f%,
T AT A AL I o

R FHIERYARES T, AR KA. el 'S CMPXPDN =", JFJg Hhdg

ar LA, T ZSoIPH BGP Al
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LKS32AT039PXL5G6Q9 T JBE A Jn

13 8 2

BRI BAS N 2°CHIR LA RS o S ) RIS 2R EEAIE, IIEEFRA#E flash info [X.
SR EHREVRET, 1R IPUE R AR TR REER AT, F726IT/H BGP ik,

it B AL Sl . TMPPDN="USTJT, JTH RIS ET 22y 2us, AIGHTAE ADC & LR~

HI 2us T H o
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LKS32AT039PXL5G6Q9 DAC it

14 DAC #&jk

LN E % 8bit DAC, i fs 5 HYRFE N 3/4.8/1.2V,

8bit DAC AJ i i it & 27 745 DACOUT_EN=1, 14 DAC #jH!i% % 10 [] P0.0, AJIKXzh>50KkQ [{] 11
HCHLFHAN 50pF [ 3 AT

H1 T 03x RIS oA BC A DAC REMFIRIE Ay f7as, PRIE DAC RS2, 22 /1 F R4 DAC
EHRANTE A NVR Fsz O 7 2 1) DACamc/DACoe S IE (8, HHFTHIFARLIE

iC DAC M1 5245 tHAEAS W (90718 Doac, B4 4G A2 IEE 9 DACame, EL¥t i B AL IEE A DACbco H:
H1 DACamc 2y 10bit JTEAF54L, DACamc[9]9%REELHRS), DACamc[8:01 09/ NELHRSY, W LAFR/REUEAE 1
BF I A8 A, 0x200 X 1o BT :

SYS_AFE_DAC = Saturation(Dpac*DACamc-DACpc)

BAREE S 7 AL

DAC s K i 1MHz.

S EHEIEARAET , DAC EERZ I I . DAC nli g 1% & DACPDN =1 #TF, JFJH DAC 4%
P2, TESEIT A BGP 5k
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LKS32AT039PXL5G6Q9 URFRELS
15 Ab3EARBD

> 32 fi Cortex-M0 +DIV/SQRT P43 22
> 22 SWD i

> Fom TAFSIA 48MHz
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LKS32AT039PXL5G6Q9 Eziel

16  FHERIK

16.1 Flash
> W& flash 4% 32kB F(7AK X, 1kB NVR {5 B AH# X
> AIREBEREAMET 2 ik
> Zi 25°CERIRFHCIL 100 4F
> B R AE ] 7.5us, Sector R [A]A S Sms
> Sector K/) 512 575, W[ 4% Sector RGN, IHFSiTI TR, #4%5 —1 Sector F[F] I

BERLT[A) 73— Sector

> Flash #0797 (B J5 —1> word 755 A\ JF OxFFFFFFFF [T 5 (H)

16.2 Execute-only zone

%> 16kB flash 78U S04 16kB FURAT2AI, (EAWEA S FUABVTRUR, REA S
o SHE R T L.

16.3 SRAM

>  [N'E 4kB SRAM
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LKS32AT039PXL5G6Q9 AL 3K 3h &
MCPWM

17 HEHIKZE H MCPWM

MCPWM f 5 TAER 44713 48MHz
SCRFRCK 4 SEEARAL AT ARG A PWM fi i
S G EL AP IR SVAL W
SCRFAHTRFE PWM A5

SR 10 5

SCHE 10 ARMESE R D RE

BRI ORAFT, e G RO O A 8 B B
HNERFERE ORI, ARYEXS SN 5 s PR SR
#8774 ADC SRREH

K A A4 U AE I e i B S AT

I T B T A A e T 2B ) 22 ]

vV ¥V Vv VY ¥V ¥V VYV VY V V V

*MCPWM [ GPIO FEATUA A AR |, i 24 Ak GPIO Ly MOS A5 Hi- P AL &
(NEZNV N
GPIOO_PDO |=BIT11 | BIT13 | BIT 15;

GPIO0_PDO &= ~(BIT10 | BIT12 | BIT14);

(...GPIO it &...)
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LKS32AT039PXL5G6Q9 Timer
18 Timer
> 2 WE P ERTEE ) 1 8% 16bit GEATEE, 1 % 32bit [ERTEE

> SRR, TN g
> SHCRRBE, TN PWM/E e
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LKS32AT039PXL5G6Q9 Hall f&jg&##21]

19 Hall fZ&a8 0

> WERK 1024 ZHER
> i Hall (55 A
> 24 TR, SRt AR
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LKS32AT039PXL5G6Q9 LIN W& %

20 LIN i & 58

LIN {44 # 3 51k 20kbps

5% 30kQ LIN 47 HiBH

] INH 5[ P26 RG22+

£ LIN JSZM1 RXD #ai tH S2 8L L /I L TE T4 AT

PRAFIIRE: +58V LIN 2754l 42V T30 SChr. IEC ESD f45. VBAT iy A /K

JERIP TXD BARRZSEE . KOG REEIORBEETT et T B 47

vV V VYV VY V

PVDD AVDD EN/INH VIN

R < R %

5VLDO

pog _| RXD
| LIN
|7 b} L [ ‘ RECEIVER
2
= Vaar
outo~3 p}— s PWMs4 = Eﬂ
8
LIN
LIN
MCU SLP.N % stEsp/NoRMAL | —| CONTROL J
|||||
= LIN
TXD LINTXD
P17 % \E] TIME-OUT TIMER GND

X

PGNDO~3

20-1 HIE M ARIRAR 5 | A5

LIN & @) RXD 5| filiZE+: 2 MCU NAZHY P0.8, TXD 5|JliE+: 4 MCU A% P1.7, MCU 4
B PO.4 4N A @) SLP_N 5l

FEIEFRECT, 24 MCU i SLPN {55 I MR, H SLP_N fY{IRHLF-4ERFI (A K T 10us,
) LIN-PHY ZEAMRIRASE . AERIRAATT INH AR 54— BAL TRAVRAS, HABBEUN INH 5]y
HNE o

R4 FHAE S, INH/EN 5[ JIR] oz Ehr sl N i H . 29 N hr F B, LIN-PHY {kARR)S , INH
M AME FRCHEBERIAG, S5V LDO 6], ANFEHERE AVDD [ MCU fEH, s R ERAS B/ N R
Hi#E (5VLDO fitrf VIN RaJii<1uA) ; 44hz ERIAEFARS, LIN-PHY /KRS, SV LDO {731f] MCU it
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LKS32AT039PXL5G6Q9 LIN W& %

H, MCU Al#E AR
VCC it i N e TR AR o RIS AN SZ RN, AT AEPRHIR S f5 Ao
VBAT .t i LIN-PHY S5z ik, VIN Oy 5V LDO fiEHE o il ORI A L o
LIN TXD 5| A 500kQ FH7HIFH, SLP_N 5[IECA 500kQ T H7FERH.

201  TAEREK

LIN Wk s EBAT PR TAFRE, 0 RIS e, IR R B RS,

PRI AR DI FER AR, WTaEL LIN 5] A T I, sl i SLP_N 5]
VBB o FEORIRA N e A A ZEAF0 « aie LIN 5| A b A T e A it ) P R AR T
twake(dom)LN(LIN IR ] 150ps); Jdil SLP_N 5 B M A IS [RLAL IR T tgotonorm(10MS) o
LIN-PHY #Mefig)s, wliid P11 5[ gt— D myiE MCU A%,

AR A TARIRARECRS , R B A B R M 1, aR PR 232 R0 A St AU,
RXD 5l AR P2 FonZ el e . a0 i RIS e A VAU, INH S IIBEE S o
ARV ¥ SLPN 5B i, ArRE s LA M oL

(1) SZRPE LM REAR S (& BT SR AR U5 1T (tgotonorm 2 JE) BRI TXD LRI REAFAER]
5N BOIRS o

(2) 24 SLP_N 5| J1_EF = FEPAERF I TEJ I Cootonorm Y, i PFIZE A IE T AR

(3) RXD 5 fil_ERYME RS RAF S AL B E 7

IR LIN GG 12V, LIN £, o 5V alid RXD 455 MCU, %5k MCU TXD
Heoh 12V g B 2o AERIRS Appflell BT, BT SLP_N SR &) A~ F-4ERF I T KT tgotonorm,
PR BEAIE R0 AR SLP_N 5| A _E AR FE P AERFIN TR R T tootosteep(10us ), Mg DI 2
MR AR

AR 4T EHEEECRT, RXD 51 EAS, TXD 555 Ny, (BRSBTS .
# SLP_N 5| A = FE P AERFIS TR T tootonorm, MR BE N IE A2

FEIEF BT, 24 SLP_N S NREHY, H SLPN (R HSFAER T AT tootosteep, MIFEA
PRHRARA o AEARIRASECT INH G JERR— B AL TR RS, HARBGTT INH 51 &, mlidnt
ST _ERT e T AR AE ] 5V LDO flRE ENo #54M% E4E, W Sv LDO IRZfrEpIERL, 75 FRINIAE(R
MR 452 125 MCU fihH, SE R BRI D FE S A A0SR INH AN Nz, WIANHEREALH SLP_N BEA
PRIRAR, R — H e AMRIRSE MCU L4 ], 3 SLPN FRaS A 3245
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LKS32AT039PXL5G6Q9 LIN W& %

20.2 BSM HEi34hk

BSM(Bus shunt method) H 51541k, 76— ] B A 56 i = 1k PR IR 204 LA Sk 2 FR DG FEL P
F R o

24 MCU Y% LIN =75 stk o3 fo i & 05, A8 F— Wi bz, @i MCU [ P11, P1.2
KIS A HURIR CS1. CS2 [T FFE A&, JEAERIRGIA I 1H] 5T A% LIN 2R FR I FERE b o 25 I o
MCU WEIZTH, H TSk EZEOR, R 5 19551% % ADC SRAE T, Hi MCU P36
f¥] ADC 258 R B 48k o

SRR, CS1/2 MTH, It SO 5815 R ERE FBE FE RIS Rohune, 3XA™ PR AL
S HICA Ishuntto

BB U, CST MG, BREEUT T HUA M A Roune JEI A RLABRA, RS Rohune 33t Y HEL
FICH Ishunz, TSR Ishunez-Ishuner>Taiee, DA AIRLETT £ (GC4 Nodeout of pre-selection) N AEFIEH o X1
T PR Pre-selection,

WU, A 1A EE T RGE0 Nodein of pre-selection) Rshunt _FFY FLIE/ N T
(B Lo, XEE RS0 =RV 58 = ORI RET, Nodeout of pre-setection <[] CS1,
Nodein of pre-selection ] 7 CS1 F1CS2+ FH T Nodeout of pre-setection AUHAR 1>, M A1 il =15 A A HE
it Ko BERE Rehune Jidd AU HIRICHA Tshuns o WIER Ishunes-Tshoner>Taiee, T DA R 0K 26745 15 (0
Nodeout of_pre-selection) AN FE AL AT o ALY I JFIA L4 LIN 1 5, 5810 i Rohune ETCTRAS R

T, ISR ARAETT R, FEET USRI IR . X FE M i Selection.

20.3 LIN-PHY 2%

B IEZ2EERE R EE ]
WIRSE
HEL I FEL . Vaar -0.3 +58.0 \Y XS T Hb
LIN 2 Z&HL % Vi -58.0 +58.0 \Y FEXF 3
INH 5[ FEE Ving -0.3 Vear+0.3 |V
INH 5| s s I Toanm -50 15 mA
25 Ty -40 150 °C
FAEIRE Tsto -55 150 °C
FEW T
LI R Visar 5.5 27 \Y FEXF 3
LIN 2 Z&HLE Vi 0 27 \4
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LKS32AT039PXL5G6Q9

LIN Wik g

WG| FE Vioac 0 ‘ 5.25 ‘ \% ‘
S
B (IR
PRARAES . Vin=Vear,
Vear 5| T FER Isar 3 10 20 uA | Vwaken=Vear, Vrxp=0V,
Vsip n=0V, Vpar=12V
R (Baf) -
. Vinu=Vpar, Vin=Vpar,
Vear 5] JiI T Tear 150 300 1000 uA Vanan=Vour, Vem=OV.
Vsip n=0V
RS (1) -
‘ Var=12V, Vinn=12V,
Vear 5| JAI FEIT Tear 200 620 1200 | uA Vin=OV. Vessen=12V.
Vrxp=0V, Vsip =0V
IEFREC ()
. Vinu=Vgar, Vin=Vsar,
Vear 5| JAI T Tear 200 320 1200 | uA Veman=Vaar, V=5V,
VsLp n=5V
IEFR () -
§ Vear=12V, Vinu=12V,
Vear 5| JAI FEIT Tear 0.6 1.3 2 uA Vegn=12V. Vrem=OV.
VsLp n=5V
AL
(IGHLP L L o7 B L6 33 29 v
VinPor)L
L R O V=R A RN NS 23 36 43 v
VinPor)H
_HE AR Viyspor) 0.05 0.3 1 \'
Vear & V- BIE FE R VinvsatLL 3.9 4.3 4.7 \'
Vear =57 B2 BME FEE Vinvsaths 4.2 4.5 49 \'
Vear IR HLFE Viy(vearL) 0.05 0.3 1 \'
INH 5[}
ALy IEHRD b R
Vear £ INH Z [H]f9 15 FELEH Rsw 20 50 Q b
Iing=-15mA;Vpar=12V
BAH TS 7 L 5 | o 5| ua VINH@Eﬁf\T‘:ZW
LIN 5|
IR B A ARASER A HLI7 Tsus_Liv 40 100 mA | Vrxp=0V;VLin=Vpar=18V
b FERE Rey 50 160 250 kQ PRERAEE . Vsien=0V
A B OE A\ YR E Vrxp=5V;Viin=
TR AR B R A FEIE TBus_pas_rec 20 uA 2TV:Van=5.5V
TR A S A\ e R -600 uA 1EHF G V=5 Viviin=
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LKS32AT039PXL5G6Q9

LIN Wik g

IBUSs_PAS_dom

0V;Vpar=12V

1£ Rslave [ _EHimE

e g ‘
ARIR A FERE Vserbiode 0.4 0.7 1 Vv lsooqe=10A
B M (9 51 28 FE AL Tsus No_anp -750 10 uA Vear=27V; Vin= OV
A FRIIS Y SE 2 FEYE Taus_No_ar 10 uA Vear=0V; V=27V
FECAR AR R 2 (B FELE VBusdom 0.4Vpar \Y
el e Bt B #5 B (E K Veusree | 0.6Vpar \%
BB SR B E B E 0.475 0.525 Veur Vius_ent=( Vin_dom+
VBus_cNT Vih rec)/2¢
N N 0.175
AR IR T E U Vays Vet \% Viys=VBusrec -VBUsdom
LIN #1 VBAT Z [A]f HE
MATLHLEH Retave 20 30 47 kQ . VineOV:Vaxr=12V
LIN 5| ISR FZ Cun 30 pF
PPN T A 1 AP
14 v 1EH T'Eéft,\;T\);D—OV,VBAT—
TAERH L Voo 1E A5 Vrxp=0V; Vear=
2.0 \%
18V
KWTEER Tisdesa) 160 175 200 C
IRV Tisdthys) 20 (@
=
Vin(rec)(max)=0.744xVgar;
0.396 Vih(dom)(max)=0.581xVpar;
1021 L2 1 tpir=50us; Vear=7~18V
Vin(rec)max)=0.76XVpar;
0.396 Vih(dom)(max)=0.593xVpar;
tpic=50us; Vear=5.5~7V
Vin(rec)(min)=0.422xVpar;
0.581 Vih(dom)(min)=0.284xVgar;
§212181 L 23 [ 2 tpie=50ps;Vpar=7.6~18V
Vin(rec)(min)=0.41xVpar;
0.581 Vih(dom)(min)=0.275xVgar;
trir=50us;Vpar=6.1~7.6V
Vin(rec)(max)=0.778xVpar;
0.417 Vih(dom)(max)=0.616XVpar;
§30121 525 1 3 tic=96us; Vpar=7~18V
Vin(rec)(max)=0.797xVpar;
0.417 Vith(dom)(max)=0.630XVpar;
tpic=96us;Var=5.5~7V
Vin(rec)(min)=0.389xVpar;
8412181 =3 1 4 0.590 Vin(dom)(min)=0.251xVpar;

tb1t=96uS;VBAT=7.6~ 18V
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LKS32AT039PXL5G6Q9

LIN Wik g

Vth[rec)(min) =0.378xVgar;

0.590 Vith(dom)(min)=0.242XVpar;
tbit=96uS;VBAT=6.1~7.6V
I PPt
T I ] te2) 22.5 us
S TSR] 2] 22.5 Ws
e B R RERT A 2 At 2] -5 5 us
KILAERRIENT tp(rxl2] 6 us
RIEAALREIER X FRIE teerxysym! -2.5 2.5 us
PR AR TR LERT tori[4) 6 us
BRI AR RBAE BT X FRE terxysyml4] -2 2 us
LIN S EMe it ] (uefen i) 30 80 150 Ws
twake(dom)LIN
WAKE_N 2 [ My ] (A ; 30 50 Hs
H ML) twake(dom)WAKEN
HEAIE RN ] tgotonorm 10 us
T HEHRAR A ] tgotosteep 10 us
TXD BRI B[R] teogdomyrxp 27 55 90 ms

[1] 61, 63=tbus(rec)(min]/2xtbit

[Z]E'\é;%ﬁék‘%/ﬂ (1)CBUS=11’1F,RBUS=11{Q; (2) CBUS=6.8HF,RBUS=66OQ; (3) CBUS=10nF,RBUS=5()OQ

[3] 62, 64=tbus(rec)(max)/2xtbit

[4]5Eaian i H 5 RXD k& : Crxp=20pFRrxp=2.4kQ
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LKS32AT039PXL5G6Q9 SIGYINT
21 BHSME

» it UART, &XCTTAE, S0k 8/9 (fdafn. 1/2 4 ik, &/ ek, 7 17
N RIRGAT 1 AT RN ZE AT, 2 7 Multi-drop Slave/Master £ 5;, 745 37 15 300~115200

> B SPL, SCRFEMA

> TG, STRFEME

> REPRETD, @A RCEPAHIREN, ML T RZrEdit e, HARY
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LKS32AT039PXL5G6Q9 Fiik 10 21

22 55k 10 B H

LKSO3x 5k 10 &2 TS Il

SWD sl (35 PR E 54c: SWCLK M1 SWDIO. B e(ES, XTERmS, 2 AREHA
UERMARTS . JREREIRG S, NTERNE, AR o Ae i ARZAd LIRS A
i, BOARSARES.

LKS03x 1] S¢8l SWD Wi 10 42 HI A 10 fyBhRE, SWCLK 4 fif¢ 10 & P1.8, SWDIO & HfYy
10 /& P19, JEEFHIUUNT:

>

ARSI EHR, T2 SYSI0_CFG [6]% 0 JFHE M. RUSHBEMEHK)E, #
I RAE SWD Jilig, SWD RYBS 10 AR WEAT B2 CE i el Bz L FHZ00 10K), £ 10
JiE SWD ZRERT, EREERIT R BT KA. 24 10 A1 GPIO i, Efiml L GPIO1_PUE[8]
il GPIO1_PUE[9R#zil. AR EHE (T 30ms [A) P1.8 1 P1.9 [H3E N SWD IRE, BfFrl LA
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>

>

BNRS AT EEM, FEHRAITEEM. SR SRS, PIIIREZ SWCLK AliZ,
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RSP ESRRY, fER.
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2025.04.16 1.31 fHIEE GPIO %4t i id
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2025.02.14 1.29 9 LINPHY HH2C A 280008, B8N MOS a3 S AU B P 158
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