o

POWER INPUT

DC12V LIN_12V SOLIN_12V - [3]
+5V
P1 B+2v 2V H2v LIN_12V D>+5V [2,3]
DC-JACK/NC Q VDD
T 2 B S>VDD  [2,3]
1 MCU_VDD
3 o« « — S>MCU_VDD  [2]
3 CB1 N 8] c2 MCU_VDDIO
s s ————=———>>MCU_VDDIO [2]
0.1uF/50V/X7R fCEl =8 ——=48 10uF/50V/XTR
w w
20uF/50V E Ol 1 B+12V KBei2v [
— ppe— - S -
Freq:410KHz, Imax:2A
R1 +5V
+12V +5V L3 FBINC
o u2 20 Q +3V30 ~A MCU_VDD
0.1uF/50VIX7R
21N BST [ +5V0 ~ REAAR o
R4 100K L5  10uH/VLS5045EX-100M 4 FB MCU_VDDIO
CB4 6 3 ~ VY
——10uF/50V/XTR =— EN sw y RE\ AR
0.JuF/s0vIX7R i
a g L8 c4 c5 cé VDD LED1
R6 100K 7 z 18K 1% —=— _— _-— ——cB5 T Red LED
vce & R2uF/10V/X7R R2uF/10V/X7R [10uF/16V/X7RD.1uF/16V/X7R RIQAGR v
1 "4
= N J_c7
CB6 MPQ4420
E.1uF/50V/X7R 0UF/16VIXTR
= *
Vout=0.792* (1+R1/R2) » - " e
U3 +3V3 ] 5] 5] [
Q | SCREW_IMMINC  _| SCREW_IMM/NC _ _| SCREW_IMM/NC  _| SCREW_1MM/NC
R12 TP1 P2
5 8 R13
cs EN FB 16K 1%/NC co ——cB7 i 3
6 2 _—
10uF/16VIX7TR —7|P6 N/C = 10UF/16VIXTR  0.1UFMBVIXTR = = - _
—— PGDE o 12 'A uto( h \ ps AutoChips Inc.
— AutoChips Confidential
° MPQ2019GN-33/1 = R14 L Mask1 ~ Mask2 Project Name:
o —
10K 1%NC = Cf <f AC7811_LQFP80_MOTOR
= L Size: | Page Name: Designer:  Guibing.Luo Rev:
= Custpm POWER Checker: <00 23
| Date: Monday, August 26, 2019 of 5
5 4 4‘—9'—

Sheet 1
1




=)

_SAMLTX
CAN1_TX [3]
w e XA B
Crystal Py Mode select: Moy, voDIO JTAG PORT HWLNTX o g
: Y1 \ PR ]
8MHz (AA0B000002 SPI1_NSS 77 HWLIN RX UART4_TX / UART4_RX / 12C2_SDA FWLINSCP <G HWLINRX (3]
R16  OR 2 d PIT-SCK PAO/SPI1_NSS/TRACED3/FLASH_NSS PE2/HWLIN_RX/PWM1_CH1 |7g N ) ) HWLIN_SLP (3]
BITMISO PA1/SPI1_SCK/TRACECLK/FLASH_SCK PE1/HWLIN_TX/PWM1_CHO 73 0 ! 0 :BLOC square o ol ¥l o o v PWM1_CHO
1 D I SPITMOST PA2/SPI1_MISO/TRACEDO/FLASH_DQ1 PEO/NJTRST/CAN2_STDBY/PWDT_IN2 | 5 § B squ o EREEERE S| = PWM1 ~CH PWM1_CHO  [3]
UARTZT; PA3/SPI1_MOSI/TRACED1/FLASH_DQO h 9 D O e PWM1_CH1 [3]
URRTZ R PA4/UARTA_TX/CAN1_RX/FLASH_DQ3 o (ADC IN10 (3]
22pF/50\//C °© ZPFEOWCOG ADCINTO PAS/UART4_RX/CAN1_TX/FLASH_DQ2 PD1S/JTDIICAN1_STDBY/PWDT IN1 (o5 ——Hicrs— ] PWDT INO
DC NGO PAB/ADC_IN10/UART{_CTS/UARTA_TX PD14/PWM2_CH5/UART6_RTS |55 PWNIZ CHA— N o 9 9 3 -~ PWDT_INO (3]
DCINT PA7/ADC_INO/UART1_TX/UART5_TX PD13/PWM2_CH4/UARTS_RTS [—57—UARTS RX — © IR R B — PWDT_IN1  [3]
MCU VDDIo —ADCTN. PAB/ADC_IN1/UART1_RX/UARTS_RX PD12/UARTS_RX/UART4_RTS [—3—TARTE TX— = PWDT_IN2 (3]
DCINT PA9/ADC_IN2/SPI2_NSS/HWLIN_TX (PDIIUARTS TXIUARTSRTS [~5—PWW_FAULTY SPIH_MOSI
DC TN PA10/ADC_IN3/SPI2_SCK/HWLIN_RX DIOPWM FAULTIZC2 SCL T DC TNTS NTTRGT TSPISTR RSP oS [3[?]
ADCTNG PA11/ADC_IN4/SPI2_MISO/UART3_RX PDQ/ADC IN15/CAN2_RX/PWi ——ADC INTA o1 —SPTRSs—— X
Mey;voD MCQAVDD ADCNG PA12/ADC_INS/SPI2_MOSIUART3_TX PDE/ADC_IN14/CAN2 TX/PWM3 o ——ADCNTT MCy,voDIo MCy,voDio LT —SPIMISo— SPINSS (3]
R24  OR R40 DTN PA13/ADC_IN6/12C1_SCL/UART6_RX PD7/ADC_IN13/PWDT_EXT/PWM3_CHO 57 DCINT JTCR-SWCLK = KSPIZMISO (3]
DCING PA14/ADC_IN7/I2C1_SDA/UARTE_TX PDB/ADC_IN12/UARTT_RTS/UART4_RX CANT ST = 12C1_SCL
1 = PA15/ADC_IN8/UART2_RTS PD5/FTM_EXT/CAN1_STDBY PN CFT -~ - JTD0 TRACESWO —TZoTSDA——)/2C1.SCL (3]
7KING. ADC_IN9 7 PD4/PWM1_CH1/HWLIN_RX PWMT_CHO R25 10K R23 10K ~NRST T = K12C1_SDA  [3]
c12 DCINTT PBO/ADC_IN9/UART2_TX/CAN2_STDBY PD3/PWM1_CHOHWLIN_TX = UART4_RX 2 JP3  12C2 SDA 2 P2 ¥ o = UART1_TX
L cpo NWT B PB1/ADC_IN11/UART2_RX PD2/UART2_RX/PWMO_CH1/12C2_SDA = = g ¢ ~ 9 W}(umn X (3]
HOUFHMEVIXTR BAurHEVIXTR PWOT TN PB2/NMI_B/UART3_TX/CAN1_STDBY PD1/UART2_ TX/PWMO_CH0/12C2_SCL ax1 ax1 g g ———=—— K UARTI_RX [3]
. Y PWOTIN: PB3/PWDT_IN1/UART3_RX PDO/UART1_CTS/PWM_FAULT2 o x
| b e ’ - e T
UARTT RX N | 75 CAN1TX
UARTT RTS PB6/UART1_RX/PWDT_IN2/PWM3_CHO PC15/CAN1_TX/UART4_TX |74 a BN D o MCU_VDD
PWDT INO PB7/UART1_RTS/PWM_FAULT1 PC14/CAN1_RX/UART4_RX/PWDT_IN3 2l & gl ——————KMcu_vpb [1]
PWMOCHO PBB/PWDT_INO/I2C2_SDA PC13/12C1_SDAIUARTS_RX VoD
MCU AVDD PWMOCFT CHO/PWM2_CHO/CAN1_RX PC12/12C1_SCL/UART5_TX Tp3 —=>———KvoD [13]
R3O  OR HWION- ST PB10/PWMO_CH1/PWMZ. CH1/CAN1 _TX PC11/CAN2_RX/UARTE_RX/PWDT_INO 1P sy
MCU_AVDDIO P SCK PB11/SPI2_! PC10/CAN2_TX/UART6_TX/PWM_FAULT2 — sV [19]
= SPIZWISO PB12/SPI2_SCK/PWM2_ s PC9/JTMS_SWDIO/UART4_RTS/PWM_FAULT1 812V
PI2MOST PB13/SPI2_MISO/PWM2_CH4/UART5_TX PC8/JTDO_TRACESWO/UART2_RTS g5 B2V [1]
PN CHO PB14/SPI2_MOSI/PWM2_CH5/UART5_RX TCK_SWCLK/UART3_RTS g7 E
CB10 PB15/PWM2_CHO/PWMO_EXT PC6/12C2_SDA/UART1_CTS [g0—T202 5CT
UEMEVIXTR PC5/12C2_SCL/UART1_CTS |59 UarRx sTash™ VDD VDD
%0 10 PC4/UARTRX_SFLASHIPWM2_CHS/PWM2 CH1 [~55—(JanTx sTash MCU_VDDIO
= % 7] 0SC_ouT PC3/UARTTX_SFLASH/PWM2_CH4/PWM2_CHO (37PN CFT— >
= OSC_IN PC2/PWM2_CH3/UARTE_RTS 36PNz CHz— star/stop F/R
MCU_AVDD 13 PC1/PWM2_CH2/UART5_RTS [—56——PTyRoCHT— R33
—MCU-AVDDIO74| AVDDS0 PCO/PWMZ_CH1/PWMI_EXT [
MCU_DVDD - 14 R37 J2
MCUVDD o AVDD50_I0 o
° 68 BOOT P8 47K PWM2_CH3 34 [T 3 B+12V
43 Q- BOOT [4z——pp —— ~TP7 Rd41 ADC_IN11 ADC_IN13 PWNZ_CH. il B¥12V
72| DVDDS0_1 238 23 VPP 733 NRST ® NRST._- 1 PWN2_CHT
c13 cB11 DVDD50_2 88 83 NRST cB12 PYNZ CHO
0R 22 292 100R PWMZ_CH5 UARTS R
<< oo N 015 0.1uF/16VIXTR PWNZ_CHZ UARTS_T;
HOUFBVIXTR  [0.1uF/16VIXTR 0 SepreVIXTR P PT2_OST P2 WMISO
BN ACT811-8 1UF/BVIXTR = PT2_SCK PWMO_CHT
= = = AGTB 1 ILOFPAOISMDIPO410X10 PWN_FAULTT PYWWO_CHO
VDD VDD
~ J VDD VDD
j Fast Slow t ADC_INg ADC_INO
ca2 R38 R39 DC_ING DC_INT
. DCIN 5 D
Trapplng PWMO_CHO R18g, P11 K3 10K K4 10K ADC_ING 3 |
R34 10K R177,IRK PWM2_CH2 DC_IN5 1 DC_ING
AR = 2x1 A |
BOOT ADC_IN14 ADC_IN15 L— |
i R180, A JRK PWM2_CH1 PWMO
R35 10K cB15 cB16 Box Header_2.54_2x17
UART1_CTS ‘ I R178, ~JRK PWM2_CHO DIP17X2/P2.54
0.1uF/6VIXTR 0.1uF/BVIXTR
R36 10K R181. . 10K PWM2_CHS =
UART1_RTS AR
i R79\ A JRK PWM2_CH4 o
PWM2_CH3 HWLIN_TX 22UFNBVIXTR
UARTI_CTS [ UARTIRTS R182, A 0K X X R190, ;P112
0 0 <1 PWM1
1 0
1 0
Io SFHEVITR VDD VDD VDD
VDD=3.3V, t this J \g°
=2.5V, connect this Jumper. Green LED o Green LED
= = 4 4
VDD=5V, not connect. Vo0 debug
N +5V
CH340_V3 R42 ORINC T VDD VR3 cB72 c40 R4 R175 10K
Q 10uF/16VIXTR UartRx_sflash 12C2_SCL
c16 0.1uFM6VIXTR
cB cB18 N3904 N3904 N3904
EmeswwR 1UF/BVIXTR  [10uF/1BVIXTR L6
CONt
| — B ©f « P63
I Us = © @
1 43 2 ADC_IN12 = = =
UART2_RXR45 OR CH340_ GND vee 1 2 = = =
UARTZ_TXR46 OR___CH30 R TXD 14 CH340_RTS USBDM _R49 oR 2 UART2_RX 2 R176 1K
CH340_V3 RXD RTS# CH340 DTR RTP9  USBDP __R50 LYV 0R 3] D- UARTZ_TX 3
USBDP 5| x% D"gsz P10 VNV D+ 4 CB73
USBDM * % 4 1 0.01UF/1BVIX7R
o Rl o) * o x1 WHOUSING
&1 X DSR# 5 —% 5 ==
X0 CTs# [ GND = -
Y2 12MHz CH340G ~e )
c7 D C18  SOP16/SMD Jolo — PTV09A-4020F-B103/10k '/I uto( hi ps AutoChips Inc.
22pF/50VICG 22pF/50V/C0G AutoChips Confidential
Project Name:
AC7811_LQFP80_MOTOR
Page Name: Rev:
Cu SYSTEM 23
Date: _Wond 0




VDD
VDD

+5V
Q B19 c19

%%—) CAN1_RX [2]
- - CANT_TX [2]
= CANT 5TB é AR
R79
EJ uFA 6V/X7ﬂ1 OUF/1BVIXTR ¢ R56

[2]
R167 HWLIN_RX
Ry g
10nF/16V/IX7R = é HWLIN_SLP
10K
U7
CAN1_TX

121
R166 1K ADC_IN10
ADC_IN10 E_GPIO PWRIT_CHT ), ADC_IN10 (2]
34
1
>{TxD  sTB CANT H
4 -I||—f— GND  CANH BRANG 8 H 2
@ TP23 3 OR
CAN1_RX T vec  canL

. PWNMTCHO gPWM170H1 [2]
+5V
OR CANT_LC 1
RXD VIO

PWM1_CHO [2]
TJA1042T/3/INC

0K

o
RY7 ™ Y0K
.||

R58

CAN1_STB 1

ofof~jo

PWDT_INO
W§ PWDT_INO  [2]

® TP24

Encoder
¢———oVDD _| cB20

CB21

PWDT N2 PWDT_IN1  [2]

RI70 PWDT_IN2  [2]

0 560R SPI1_MISO
ol - 2x1 W/HOUSING 10nF/16VIX7TR

7nF/100V/XT7H D1
PESD1CAN
0.1uF/16V/IX7TR

>>SPI_MISO  [2]
SPII_NSS  [2]
R169 1K SELSCK §5P|1_SCK 2]
E-PWM1 SPI1_MOSI  [2]

y 12C1_SDA
i el
%} UART1_RX [2]
= K UART1_TX
R173 =

560R
10nF/16VIX7TR

T

PWM1_CH1

c21
]

[
VDD 10uF/50V/X7R
Q D2
| CB22
LIN

T/R

LIN_12V
0

+5V—<< w5V [1,2]

B

NC
NC
[¥]

VDD
RI72 1K VoD [12)
PWM1_CHO E-PWMO LIN_12V
i | 1N4148WT

KLIN_12v  [1]
0.1uF/50V/X7R
R70

1K
us
HWLIN_RX
HWLIN_SLP

d

R
R
R69

+5V +5V

= ]
—l— C30

RXD NC —g

NSLP BAT

| NC LIN

| | J10
R54 R55
J6 10nF/16V/X7TR 560R 0.1uF/16V/IXJR
6 _ HWLIN 1

TXD  GND ——|5 - 2 E RoS

TJA1027T/NC
(ONONO) =

INC
N

HWLIN_TX

IR N

E_GPIO '||
PWDT_INO H U =PI
2x1 W/HOUSING EPWMO
— CB23 —— CcB24 D3 —
TP16TP17TP18 1nF/50V/X7R 20pF/50V/X7R

+5V
5x1 W/HOUSING

TPPEPB30 DIP5/W/H/P2.54
R62

R63
10nF/16V/X7R 560R

=IN|W([H |

PESD1LIN

J

Hall sensor

R61 1K
PWDT_IN1

H Vv
- IIl
VDD C20
+5V
VDD
o VDD
_ o
= rve >

J5
= . 1uF/16VIX7R
+5V

5
R65

R66 [ Y
10nFHBVIXTR 560R = Vv

R64 1K B
PWDT _IN2

W
H W 5x1 W/HOUSING
DIP5/W/H/P2.54
J8

TPRBRB27
(]

II y y 'A utoc hi ps AutoChips Inc.

AutoChips Confidential
Project Name:

AC7811_LQFP80_MOTOR
5x1 W/HOUSING/NC Size: | Page Name: Designer:  Guibing.Luo Rev:
Custom CAN & LIN & HALL
5 I 7 T

Checker: <XXX> 23

Date: Monday, August 26, 2019 Sheet 3 of 5
2 1

reserve

10K
10K
10K

I”—‘ R74 10K o
ool ~

I x| T

NN IR EN

XS
N
N X
X o
R71
R72
R73

UART1_RX
A -

12C1_SCL

1 SPI1_SCK
12C1_SDA - 2 |E SPI1_MISO
3
4x1 W/HOUSING/NC

SPI1_NSS

SPI1_MOSI

—
N
—

3x1 W/HHOUSING/NC

)

.|||_@
.|||_@




M2_DC
Q M2_12v
R100 \ n 24K 1% L7
10uH/VLS5045EX-100M
[+ ces cB34
T~ 220uF/100} R102 1K 1% R101 1K 1% TP4g
1UF/100V/CGA4J2X7TR2A104KTOYOU 1 BUS AAN U12A P3 M2_bC
DC-JACK
M2_12v cB37 o CB35 R103 1K NO1
D6 1N4148WT  1uF/100V/CGA5L2X7R2A105KTOYOU 1 XADC_IN4 ol . 4 )
TP40 QF4 TP46 U R104 1K 1% 68pF/16VIXTR ~ !
1 NCE6990/NCEBOH12 3 % iE
- VN MCP6022 cB38 D5 CB36 02
11y e -8 R105 1K 1% NO3 o
XPWM2_CHO 0 2| Vee 7 RIQ7 A 18R 1nFI16VIXTR 'S_5kPINC | 0.1uF/50V/X7R
R 5 HN  HO[§ u M2_VDD
AR LN V. |
4 s[5 RIQI A JAR =
COM  LO — -
R110 \ A A24K1% _ OP_REF - B
1R2101S
P39 SO8/SMD ars M2_12V OP_REF
1 NCE6990/NCEBOH12 o
" | aus R4S R112  n N24K 1%
= —T® .
M2_DC R111 = & c29
0.002R 1%/5W R113 1K 1% R114 1K 1% TPS0 +CE6 83 CB40 CB54 CB55
1BUS . U128 o8 OAUFISOVIXTR 1 | 1uFI6VIXTRD. 1uFBVIXTR
220uF/50V 5
CB43 R115 1K e
[+ ces CB42 7 XADC_IN5 |
T~ 220uF/100 LG R116 1K1% | 68pF/16VIXTR
Ewmoow: GA4J2X7TR2A104KTOYOU L AN
MCPE022 cB44 = =
A4 R117 1K 1%
M2_12v o nFABVIXTR
D7 1N4148WT  1uF/100V/CGASL2X7R2A105KTOYOU M2_vVDD M2_ VDD
P41 a o
1 NCE6990/NCEBOH12
- R118 24K 1% __ OP_REF
1 8 VY
XPWM2_CH2 Vee VB . _
AN g MRS g R1Z0 A 1R Y Av=24/(1+1)=12 o
8 S RI122, AR - cB47 cB48 cB49 CB50
R123 24K 1% HouF/6V/X7R 0. AUF/6VIX7RD.AUF/16VIXTRI0. 1uF6VIXTRD.AUF/16VIXTR
IR2101S R
. SOB/SMD ol =
P4z 1 NCE6990/NCE8OH12 Leus | R2 K% R125 1K 1% P51 c
RPN U1sA
LV CB51 R127 1K
1 XADC_IN6
M2_DC R126 TP48 w R128 1K 1% B8pF/16VIXTR
0.002R 1%/5W L AN J6
MCPE022 cB52
R120 1K 1% bt XPWM2_CH3 1 [T ] M2_12v
nFABVIXTR XPWWZ_CHZ MZ_12V
CB53 M2_VDD PWWZ_CHT
PWWZ_CHO
| 1UF1100V/GGA4J2X7TR2A104KTOYOU PWWZ_CH [0
R130 24K 1% OP_REF PWWMZ_CH& 2
X (14 2
M2_12v X—X*f 76ﬁ<ﬁ<
D8 1N4148WT  1uF/100V/ICGASL2X7R2A105KTOYOU XPWM_FAULT1 [
P43 QF8 9 = -
1 NCEG990/NCE8OH12 M2_vDD M2_VDD il M2_VDD
| 2 DC_TND
1 8 1 25
XPWM2_CH4 0] 2| Voo VB [7 R132 . 1R XADC_IN8 57 DC_INT
RIRYIR 3 [""'j *\*/cs’ [ w R134 P52 DTN 29 DTN
4 5 R135 ~ IAR b U15B 31 DC_TN3
coM Lo oK% T DC-TN 33 DC TN
R165 OR —
IR2101S 7 OP_REF
SOB/SMD QF9
TP44 1 NCEB990/NCESOH12 Box Header_2.54_2x17
MCP6022 cB58 DIP17X2/P2.54
W CB59 0.4uF/1BV/XTR
M2_VDD
R136 0.1uF/BVIXTR =
0.002R 1%/5W
R138 3
0.002R 1%/5W
NCY, o TP58 NC2 M2_VDD M2_VDD
NCE g | BUS D CB6O
NCh R139 .\ A 24K 1% R140 24K1%  R141 47K1%
NCH @
> il [1+
= 1ps3 0.1uF/1BVIXTR R142
A4 R143 1K 1% R144 1K 1% u1s
1_BUS_ D A vz 10K 062
R145  OR (?
cB61 R146 1K R147 1K XPWM_FAULT1
1 XADC_IN7
R148 1K1% | 68pF/6VIXTR
1_BUS
VY MCP6021 CB63 CB64. LMV7235 CB62
R149 1K 1% — 0.01uFABVIXTR H
R150 FABVIXTR 68pF/16VIXTR
V.U M2_VDD =
130K 1% ) ) B
R152 CB65 W R153 A R90K 1% V_REF___ CB66|| 0.1uF/18VIX7R VW R151_\ A 24K 1% OP_REF TP19 TP20
10K 1% | 0.01UF/BVIXTR V. RI54 . 390K 1% CB67| | 0AuFMBVIX7TR V.V
U RIS5 90K 1% CB68| | __0.1uF/BVIXTR v.u M2_bc N
A Mo M10 M1 M12
R156 R157 | CB69 J15 M2_DC
V.V Q R183
0K 1% .01uFHBVIX7R
130K 1% 80 499K 1% Z Z z z
= = = cB41 SCREW_1MM/NC SCREW_IMM/NC SCREW_1MM/NC SCREW_IMMING
0.01uFMBVIXTR Av=10/(130+10)=1/14 MC00004-2 = = A V Al
0.1uF/100V/CGA4J2X7TR2A104KTOYOU R184
100R 1%
R159 - V.U R160  AK. XADC_INO < Tps4 XADC_IN8
vw 2AA
V.V R161 K XADC_IN1 TP55 N
130K 1% A V/I uto( hi ps AutoChips Inc.
V_W XADC_IN2
*0571 R163 ~ AK ©TP56 R185 & R186 § R187 CB74 AutoChips Confidential
0.01uFMBVIXTR V.REF  R164 \ K XADC_IN3 \TP57. 0K 1% ¢ 10K1% 5.1K1% | NC V=2V @M2 DC=12V Project Name:
- AC7811_LQFP80_MOTOR
MC00004-3 Size: | Page Name: ev:
Custbm BLDC MOTOR DRV 23
‘Monday, Auqust 26, 2019 Sheet 5 5

Date:
I




