o
~

+5V
p1 +12V S5V [2,3]
DC-JACK/NC Q VDD VoD (23]
1 MCU_VDD
¢ o o — S>MCU_VDD 2]
3 cB1 > 2 MCU VDDIO s oy voDio 2]
~Z g E— A
(6]
0.1uF/50V/X7R + CE1 —— 8 ——g98
w w
20uF/50V E Ol +12V Koy @
= VDD_EXT
T JP66
(C1 rege 2 GND
3 4] GND
c25 5 6 1 GND
10uF/16VIX7R X2 =
Freq:410KHz, Imax:2A =
R1 = +5V
+12V +5V L3 FBINC
u2 R200 OR
Q 20 Q +3V30 ~\ 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 i c4 c5 cé VDD LED1
R6 100K 7 z 18K1% == _— —_— ——cB5 T Red LED
vce & R2UF/10V/XTR R2uFMOVIXTR [10uF/16V/X7R 0. 1uF/16VIXTR RIQAGR <
e 4
= ¥ cr
CB6 MPQ4420
E.1uF/50V/X7R 0UF/16VIXTR
= *
Vout=0.792* (1+R1/R2) W1 M2 M3 Ma
U3 +3V3 5 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
10K 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:
9 —_—
10KA%NG = Cf <f AC7801_LQFP48_MOTOR
= [ Size: | Page Name: Designer:  Xinghui.Liu Rev:
= Custpm POWER Checker:  <X00¢> 11
Date: _ Thursday, May 07, 2020 Sheet 1 of 4
5 | 4 | 3 | 2 1




VDD
Crystal Mode select: Mey vobio SWD PORT SPIH_MISO
: Y1 e s Sl MISO 23]
BMHz (AA08000002) Ms1 / MS2 /MS3 S —
R16  OR 0 0 - (CAN & €]
I s sl e e 0 g4y ¢
1 0 0 R15 10K ° 3 3 =
c1o ci1 1 0 JP1 AR S UARTIRX [3]
15pF/50VICHG ispF/s0vicoG U4 —SWLNTSLP—2 UARTI_TX (3]
3x1 = KSWLIN_SLP  [3]
- g 998 3
=i (] P79 o ¥ ¥ [
PWMO_CH1 o SWLIN_SLP
PWMO_CHO )_CH1/UARTO_RTS/I2C0_SCL PC9/PWM1_CH6/ACMP_OUT PWDT N0 4 PWMO_CHO PWMO_CHO (3]
DC NG PA1/PWMO_( CHOUARTO CTS/1260. SDA POBIPWAI1_CHTICAN STDBY/PWDT1_INO PWOT N PWMO_CH ; PWMO CH1 (3]
ADCTN /ADC_INB/SPI0_MISO 7/UART1_RX/PWDT1_IN1 PWOTIN: E_GPIO_TN £ GPIO IN
MCY, VoD MY AVDD R PA3/PWMO_( CHA/ADC IN7/SPI0_SCK it “TXIPWDT1_IN2 CAN-STE— TP80 met, vobio met, vobio e KE_GPIOIN  [3]
R24 OR DC NG )_CH3/ADC_IN6/ACMP_IN6/UART1_TX PC5/PWDTO_IN1/SPIO_NSS 3553 JTCK SWCLK PWDT_INO PWDT_INO 3]
EoOT )_CH2/ADC_INS/ACMP_INS/UART1_RX PC4/PWMO_CH1/12C1_SDA |—55—UARTTRX— ] PWDTINT 3]
ADCTNA PAB/BOOT PC3/UART1_RX/PWM1_FLT1/UARTO_RX [-57——UARTTTX— -~ ] PWDT N2 [3]
CNP_IN PA7/UARTO_TX/ADC_IN4/ACMP_IN4/SPI0_MOSI PC2/UART1_TX/PWMO_FLT1/UARTO_TX 53 —ADC TNG R25 10K R23 10K NRST T -
c12 VPN PAB/UARTO_RX/ADC_INJ/ACMP_IN3/SPIO_NSS  PC1/PWI1_CH2IADC_IN9/SPH_NSS (57 ——ADCTNTT— Ms2 2 JP3 Ms3 ¥ o = SP1_MOSI SPIT_MOSI [3]
L cpo ACMPINT ) FLTO/ADC_IN2/ACMP_IN2/RTC_CLKINPCO/PWM1_CH3/ADC_IN10/SPI1_MISO [~ g g o ® B - SPITSCK (3]
b A B T—
HOUF/16VIX7R ~ DAUFHMBVIXTR ACMP_INO PA10/PWMO_CH7/ADC_IN1/ACMP_IN1/PWDTO_IN2 3x1 <) SPI1_CS
. Y o PAT1/PWMO_CHB/ADC_INO/ACMP_INO/PWDTO_IN1 o SPILWISO 27 ol -wiso -
JTCK_SWCLK 46 | OSC_OUT « MCU_VDDIO .
1 TV SWOTO—4g| PA13/SWD_CLK/EXT_CLKIN/RTC_CLKOUT Box Header_2.54_2x10 —MEOVODIO < mcu_vopio  [1]
SO PA14/SWD_DIO/ACMP_OUT/PWM1_CHO BN @) MCU_VDD
PA15/12C0_SDA/OSC_IN/PWDTO_INO S g UART1 RX & ————=———KMcu_vDD [1]
SPI1_MISO 0 SPI1_SCK E VDD
VST PBO/CAN_TX/PWMO_CH7/SPI1_MISO PB15/PWM1_FLTO/ADC_IN11/SPI1_SCK (5 SPTTMOST UART1_TX —b___ Kvop 13
Wz PB1/CAN_RX/PWMO_CHB/SPI1_NSS 14/PWM0_CH1/SPI1_MOSI (~>—F GBRIOTN = ~
PB2/NMI_B/PWMO_FLTO/PWDTO_INO PB13/PWMO_CH7/12C1_SCL BN CF — K5V [13]
BWNIT CHT )_CHE/PWM1_CH7/SPI0_MOSI PB12/PWMO0_CH2/SPI1_SCK PO CH 1oy
PWNITCHO PB4/PWM1_CH1/ADC_IN8/SPI0_MISO PB11/PWMO_CH3/SPI1_MOSI 45— PWMT CRA P2V (1]
PWMFAULTT PB5/PWN1_CHO/ADC_IN7/SPI0_SCK PB10/PWM1_CH4/12C1_SDAIUART2_RX [43—PWNIT CF5
BWNT CH PB6/PWM1_CH6/PWN1_FLTO/CAN_STDBY PBY/PWM1_CH5/I2CT_SCL/IUART2_TX PWNT CFZ
= PB7/PWM1_CH3/ACMP_IN3/12C0_SCL PB8/PWM1_CH2/PWDTO_IN2/12C0_SDA = MCU VDDIO
VDD
R37 .
MCU_DVDD VDDA v KEY: J2
MCU_VDD 47K
R31 T ACT801-48 Rat (? cB12 PWMI CH3 34 [T ]33 +i2v
5 47__NRST NRST_1 PUWNIT_CF: 1 12V
5 voot . RESET B s - 0 1uF/16V/><7R:[ LR -
c13 cB11 vbD2 33 100R PWNT_CHO
0R £2 © cis PWMT_CHS
PWMT_CHZ 23—
~lg) ACT801/LQFP48/SMDIPO.5/7X7 R39 R38 R33 — 2 —
HOUFBVIXTR  [0.1uF/16VIXTR 0 SoHevixTR 8 K5 1{ 1UF/BVIXTR i e S60m 1% ) 6 o 22| [21
= = = - PWM_FAULT1 A7
= ~ P71 = VDD VDD
T T ADC_TNG ACMP_INO
Ic DC_INS CMP_INT
f | 220F/16VIXTR DCIN 5 A
Trapplng PWMO_CH2 R189, JP11 ADC_ING 3 A
R34 10K R177, ~JRK PWM1_CH2 2x1 DC_IN5 1 DC_IN4
BOOT i = = — = —
R180, A JRK PWM1_CH1 ca1 - = - =
0.22uF/16V/XTR Slow Fast F/R sta r/Stop Box Header_2.54_2x17
R178, ~JRK PWM1_CHO DIP17X2/P2.54
R181, A IRK PWM1_CHS = 0
R79\ A JRK PWM1_CH4
(PA6)/ PAL / PAO R18: 10K PWM1_CH3
X /X eFlash AR
070 :ISPbo
170 sram boot PWM_SIG_IN
VoD TP73
R190 s
VDD ? PWM_IN 2 —— 1 PWMO _CH2
=i
47K 2X1INC
f vDD 560R R195 47K R191
VDD=3.3V, connect this Jumper. 2, R oR
VDD=5V, not connect. Vo0 debug = > e
N T By wl Green LED &' 220pF/16VIXTR
CH340_v3 R42 ORINC VDD VR3 cB72 c40
Q 10uF/16VIXTR
c16 0.1uFMBVIXTR -
cB cB18 23904 =
1UFMBVIXTR 1UF/BVIXTR  [10uF/1BVIXTR L6
= e o o M P63
1| T ue = © w©
1 43 2 ADC_IN9
UART1_RXR45 OR  CH340_ GND vee 1 2
UARTT_TXR46 OR ___CH340 R XD 14 “CH340_RTS USBDM___R49 OR 2 UART1_RX 2 R176 1K =
USBDM__ R49 \ \ NOR 2] =
CH340_V3 RXD RTS# CH340 DTR 2TP9 USBDP __ R50 OR 3| D UARTT_TX 3
USBDP__R50\V\J0R_— 3|
USBDP 5| x% D"gsz P10 D+ 4 CB73
USBDM e o % 4y 1 0.01UF/1BVIX7R
- ! o) * x1 WHOUSING
&1 X DSR# g —X 5 =
X0 CTs# [ GND — -
Y2 DszHz CH340G ~o- - S N
c17 c18 SOP16/SMD Jolel = PTVO09A-4020F-B103/10k '/I uto( h. ps AutoChips Inc.
22pF/50V/ChG 22pF/50V/C0G AutoChips Confidential
Project Name:
AC7801_LQFP48_MOTOR
Size: | Page Name: X Rev:
Cu SYSTEM 11
Date: _Thus O7, 2070
3 T 2 T 1




I 3 I 2 I 1
reserve +5V Encoder % SPI_MISO SPI1_MISO  [23]
- VST :
VDD = CAN STB ; MS1 2]
VDD KCAN_STB [2]
B19 c19 R167
c43 560R UQEE %’f UART1_RX  [2]
AUFMBVIX7TRI0uF/BVIXTR 2 R56 ——10nFMBVIXTR —SWONSIF—) UARTT_TX 2]
] 10K _ TP30 K SWLINSLP  [2]
4
= E_GPIO_IN (? R166 K E_GPIO —ﬁgvﬁ%o i E_GPIO_IN = [2]
S = _GPIO | : A —PWMOOHT——Q PM0_CHO  [2]
JP67 o (o u7 m +5V PWMO_CH1  [2]
SPI1_MISO1 —— 2 CAN_T 1 8 CAN_STB PWDT_INO
VST 3| [ 4 CANR -I| 2 | TXD STB 7 1 R5 6! CAN_H 2 = “PWDOT N1 PWDT_INO - [2]
e o £ GND CANH CANT - —PWOTRZ ——QPWDTINT 2]
| 2 VCC  CANL 6 O0R O0R = 1 PWDT_IN2 [2]
2x2 TP74 3N A e 2 R170 -
JP2X2/DIPIP2.54 560R SPI1_MISO SPI_MISO  [2,3]
@ TP24 TIAT042T/3INC ) VDD CB20 - MC00004-2 c44 spn’cs _
o — - ~ TP29 ——10nF/16VIX7R o<
cB21 7nF/100V/X7H D1 B R169 1K RS [[]2]
- PESD1CAN/NC PWMO0_CH1 I E-PWM1 -
0.1uF/16VIX7R Y
= +
LIN_12V ) R
_ 560R +5V
c21 15 o a5 ——K+5V [1.2]
| . 10nFABVIXTR VDD
'|||_|I A RI72 1K KvoD  [1.2]
VDD 10uF/50V/X7R PWMO_CHO E-PWMO
[} D2
| CB22
o
LIN T/R 2o e .|||_||_ 1N4148WT
0.1uF/50V/XTR +5V +5V
S R70 Hall sensor = o
o o w c30
JP69 ¢ [ (@ us | J10
UART1_RX 1 — 2 SWLIN_RX 1 R55
UARTT TX 31 | 4 SWON 5P P2 AR - J18 c46 560R 0.1uF/BVIXTR 5 cC
. SWLIN LIN o TP 10nF/16V/IX7R '|| 4 ND
2x2 SWLIN TX NC LIN 5 o 1 U (? R53 1K E GPIO 3
JP2X2/DIP/P2.54 TXD  GND GND PWDT TNO HU PN >
TIAT027TING MC00004-2 E-PWMO i
(ONONO = —— cB23 — CB24 = N EPwMo 1|
N
P16 TP17 TP18 [nF/50V/XTR 20pF/50V/XTRIN: - et WHOUSING
PESD1LIN/NC DIP5/W/H/P2.54
:T: = R63
c47 560R
= _TP25 10nF/16V/X7R
H R61 1K
PWDT N1 H_V i
VDD
o c20
SPI reserve _ 8V
= 0.1uF/16V/X7R
+5V 5 \VCC
4
c48 560R = AV 2 H_V
_TP26 10nF/16V/IX7R H W 1 H™W
H W R64 1K -
S S S PWDT N2 H W
NS 5x1 W/HOUSING
Js DIP5/W/H/P2.54
SPI1_CS 1 CcS
i gg”jﬁﬁ?go 2 H gg '/I uto( hi ps AutoChips Inc.
SPI1_MOSI 4 1 SI AutoChips Confidential
=
J_—E \(}gg Project Name:
VDDO—F
= AC7801_LQFP48 MOTOR
gﬁgm&ggly‘? Size: | Page Name: Designer:  Xinghui.Liu Rev:
Custpm CAN & LIN & HALL Checker: <006 1.1
Date: Thursday, May 07, 2020 Sheet 3 of 4
5 | 4 | 3 | 2 1




M2_DC
Q

M2_12v
R100 n n ~24K/01% L7
10uH/VLS5045EX-100M
[+ ces cB34
T~ 220uF/100} | aus R102 1K /0.1% R101 1K /0.1% TP49 V2 bC
1UF100V/GGA4J2X7R2A104KTOYOU L AN U12A P3 |
DC-JACK
M2_12v cB37 o CB35 R103  100R
D6 1IN4148WT  1uF/100V/ICGASL2X7R2A105KTOYOU 1 XADC_IN4 ol . PRel]
TP40 QF4 TP46 : R104 1K/0.1% | 68pF/16VIXTR o INO2 !
1 NCE6990/NCEBOH12 I AN 3 % iENOS
- MCP6022 cB38 D5 CB36
R105 1K /0.1% o
XPWM1_CHO RIQ7 A 18R 1nFI16VIXTR 'S_5kPINC | 0.1uF/50V/X7R
u M2_VDD
RIAG~ AR =
R110_\ a A24K/0.1% OP_REF - B
1R2101S
P39 SO8/SMD ars M2_12V OP_REF
1 NCE6990/NCEBOH12 o
Y s TP R112 , \ N24K/01%
I I
= —T® .
M2_DC R111 = & c29
0.002R 1%/5W R113 1K /0.1% R114 1K 10.1% TPS0 83 B40 CB54 CB55
1BUS . U128 o8 OAUFISOVIXTR 1 | 1uFI6VIXTRD. 1uFBVIXTR
220uF/50V 5
CB43 R115  100R e
CB42 7 XADC_INS '
LG R116 1K/0.1% | 68pF/16VIXTR
1uF00V/GGA4J2X7TR2A104KTOYOU L AN
MCPE022 cB44 = =
R117 1K 10.1%
M2_12v o nFABVIXTR
Tt D7 1N4148WT  1uF/100V/CGASL2X7R2A105KTOYOU M2_vVDD M2 vDD
1 NCE6990/NCEBOH12
o L R118 . . A24K/0.1% OP REF
XPWM1_CH2 R120 A 1R Av=24/(1+1)=12
v
R122 AR —— cB47 cBag cB4g 850
R123 , n N24K101% HouF/6V/X7R 0. AUF/6VIX7RD.AUF/16VIXTRI0. 1uF6VIXTRD.AUF/16VIXTR
IR2101S R
. SOB/SMD =
P4z 1 NCE6990/NCE8OH12 Leys | Ri24 WK0A% R125 1K /0.1% P51 c
AN U1sA
LV CB51 R127  100R
1 XADC_IN6
M2_DC R126 TP48 w R128 1K/0.1% | 68pF/BVIX7TR
0.002R 1%/5W L AN J6
MCPE022 cB52
R129 1K 10.1% —_— XPWM1 CH3 1 [T ] M2_12v
1nFABVIXTR XPWWMT_CHZ M2_12V
CB53 M2_VDD PWWT_CHT
PWMT_CHO
| 1UF1100V/GGA4J2X7TR2A104KTOYOU PWWIT_CH [0
R130 24K /0.1% OP_REF PWWT_CHZ 2
14
M2_12v JORE [T
D8 1N4148WT  1uF/100V/ICGASL2X7R2A105KTOYOU XPWM_FAULT1 [
P43 QF8 9 = -
1 NCEG990/NCE8OH12 M2_vDD M2_VDD il M2_VDD
- 23
25 \CMP_TNO
XPWM1_CH4 R132A 1AR = XADC_IN8 %27 ] CVP_INT
w R134 TP52 DC_IN. 29 CMP_IN.
RIBAIAR 10K /0.1% U158 37 CWMP_TN
DC_IN: 33 DC_ING
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. I(A)=(5*R140/(R140+R141)-2.5V)/12/R138
R138 3
0.002R 1%/5W @I=70A
NCY, o TP58 NC2 M2_VDD M2_VDD
N o I_BUS_D cB60
NCh R139 .\ N ~24K10.1% R140 24K /0.1% R141 4.7K/0.1%
NCH @
> il [1+
= . cB75 0.1uF/1BVIXTR R142
A4 R143 1K/0.1% R144 1K 10.1% 18
1_BUS_ D u17 10K P62
VY 0.AUFHBVIXTR R145  OR (?
cB61 R146  100R XPWM_FAULT1
1 XADC_IN7 K
R148 1K /0.1% | 68pF/16VIXTR
1_BUS R147
M MCP6021 CB63 CB64. LMV7235 CB62
R149 1K 10.1% — 0.01uFABVIXTR H
RI50 nFHBVIXTRING 68pF/16VIXTR
U V.U M2_VDD =
130K 1% ) ) B
R152 CB65 W R153 A R90K 1% V_REF___ CB66||__10nFM6VIXTR VW R151 A 24K /0.1% OP REF P77 TP78 TP19 TP20
10K1% | 10nFHBVIXTR V. RI54 . 390K 1% CB67||_10nFABVIXTR V.V
U RIS5 90K 1% CB68| |__10nF/16VIXTR 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 49.9K10.1% Z Z z z
= = = cB41 SCREW_1MMINC SCREW_IMM/NC SCREW_1MM/NC SCREW_IMMING
10nF6VIXTR Av=10/(130+10)=1/14 MC00004-2 = = A4 N
0.1uF/100V/CGA4J2X7TR2A104KTOYOU R184
100R /0.1% P81
R159 - V.U R160 s 4K XACMP_INO < TP54 xADC_IN8_ V=(R185//R186//R187) / (R183+R184+ (R185//R186//R187)) *M2_DC
VW -
V.V R161 n AK XACMP_IN1 . TP55 v=0.048*M2 DC
- ~ .
130K 1% |/ AutoChips Inc.
v.w XACMP_IN2 V=0.576V @M2_DC=12V A t Ch p
*0571 R163 ~ AK ©TP56 R185 & R186 § R187 CB74 | uto 1PS AutoChips Confidential
10nF1BVIXTR V_REF R164 .\ AK XACMP_IN3 o TP57 0K /0.1% 10K /0.1% 5.1K/0.1% NC Project Name:
AC7801_LQFP48_MOTOR
MC00004-3 Size: | Page Name: Xinght Rev:
Custbm BLDC MOTOR DRV 2000 14
Thursday, May 07, 2020 T o 7

Date:
I




