GATE

** place decoupling capacitors close to IC

DRIVER

us
AUXIC_3.3V COMP«_R%\/—M comp B “—ngv—«r:a
M 16—E\lg\/—«VM
I—I RAA~——2 R auxvee swiffFl——RAA~—sw1
J_CWG o1y FBLDO>—REAA 3 Reqin0 swoff 8 RN sw2
1uF I 47uF VCC_5v BGND 19__|_ VDRV_12V
o To e e vorvjE—=2
428 sanp a1
=5 CPL 21_' 0.220F
ENy—REA~—— T Hen cPHf22 R
Higy—REAA~——— S Ra vBRIDGE 22— RN —— vBRIDGE
Lay—REA— S Ri1a ver B ——RRAA—Kver
HIE—RAA—— s
LBYy—RAA~——3R118 cHAfE——FEA—ena
HiIcHy—RAA~——2R1ic sHafE——RAEA—KsHa
tey—FREA—— e cLAf——RAA~—ota
ol H—RAA~—— IR prussor oHp 2——REA~—ers
spo K—REAA~——""Rvopesspo sre 22— REA~—K st
vee_svSCHK >>—E\‘fg\/—“ CSGAIN/SCLK GLB 33—?\5‘5\/—»‘3'-3
os H—REA~——12/\psTinscs
v 13 4 OT/IFSEL/BEN cHeF——REA~—erc
sHefPE——RAA~A—Kske
nFAULT KRR NA———H rFauLT oLcfB——FRAA~—eLc
csoal—RANA——5Rcson sPAf 22— RAA~—spa
csos—REA——*E Rcsopssns_seL2 sna Pl ——RAA—Ksna
<:sot:<<—1?\‘f’§\/—47 CSOC/BEMFO/SNS_SEL1 SPB 3“—9@3\»—«5%
vREF})—E\%’\/—41 VREF SNB/BEPHSEL2 >35—E\§g\/—<<SNB
= B2 spcfp——RAA~—Kspe
24 common sneBePHseLT H0—— R A—sne
RAA2270634GNP#HAD

=0

** EPAD 1is not a pin.
Connect to system ground plane on
the board level

It is ground pad.

BUCK-BOOST REGULATOR INPUT

VBUS_48V

R15
0

T

C12 C13 [}

14
4.7uF 4.7uF 4.7uF

** place decoupling capacitors

close to IC

BUCK-BOOST SWITCH NODE
Swi1 sw2
L2
33uH
D7 D8
100V a0V
=0 VDRV_12V

BUS VOLTAGE SENSE

VBRIDGE <&

** VBRIDGE track should be routed
close to high side MOSFETs' drain

c15
pad

VERK:

C10

2.2uF VBUS_48V

C19

C20
DNP

HEALTH INDICATOR

vee_sv AUXVCC
6~ o
D10 D11
W LED_GREEN W LED_GREEN
8 ¥
R71 R72
100 100
=0 =0

FAULT

AUXVCC

D9
Y
N

R70
62

INDICATION

D_RED

R69
10K

>>nFAULT

-0 ** place decoupling capacitors close to IC
?0
BUCK-BOOST VOLTAGE FEEDBACK AUXVCC FEEDBACK
VDRV_12V AUXVCC
R38
160K
—_— c2
C25 22uF
DNP
0805
—— c26 FBLDO -
1uF
R50
91K
?0 ?0
AUXVCC SELECT REFERENCE SELECT DRIVER ENABLE SELECTION
VCC_EXT AUXVCC VCC_5V
VCC_5V AUXVCC VCC_EXT
DEB_3.3V AUXIC_3.3V
VCC_EXT VCC_BUCK_5V VCC_5V AUXVCC J2
R65
1 2 R64 0 J4
s\ 0 Ree
J3 5 8 6 1 L 2
3 4
1 ; Re7 ENMCU ), BN PEN
N 0 c27 NN
N 0.1uF JUMPER3
c28
8 0 VREF & JUMPER3 DNP
R68
JUMPER5 0
=0
?0 ?0
COMPENSATION NETWORK EXTERNAL SUPPLY
VCC_EXT
COMP
NA
JP1 J5
3 AN 7 ; ]
3 4 2
L c30 T
R73 4.7uF
60.4K BERG STRIP
JUMPER2
?0 ?0
0805
c31 —_— c32
2200pF DNP
?0 ?0
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H-BRIDGE

PHASE U PHASE W
PHASE V
* VBUS track should be capable * VBUS track should be capable VBUS 48V  * VBUS track should be capable
VBUS_48v of handling 30A current VBUS 48V of handling 30A current of handling 30A current
R76
> R74 > R75
N ——
—— o
DNP
DNP DNP
4, @3 c40
Ql — €39 Q2 —_ ca1 DNP
E}u e E}u oNe ﬁ} 100y
GHA )@ 4 roov GHB >)>—@ 4] toov
VBUS_48V VBUS_48V D1g R79
D12 R77 D1Z R78 159 100K
K 15) 100K A 15p 100K D17
o15 D16 8oV Pe
so0v é s0v ®
sHe
SHA sHB
D18 R0 * SHB track should be capable R8t D20 RE2
* SHA track should be capable 80V of handlin 30A current D19 * SHC track should be capable 80V q
of handling 30A current r 80V r of handling 30A current
DNP
NP Moo NP
0
Q6
4 a4 ’;} ca2
ca3 cu 100v NP
e o F Syusns e
Auxvce R91 r
D2 R85 g 15 100K
K 15p 100K
L 4
Ro4
R92
sPl———ANN—————@
sPR————NNN——@ 0
0 0
RO7
RS Ro6 m
3m 3m
R100
R98 R99 & L
SN ANN———— 4
SN0 SN N0 o
o 0
NOTE: PLACE HEAT SINKS FOR MOSFETS
0
ENCODER INPUT
POWER INPUT MOTOR CONNECTORS HALL EFFECT CONNECTIONS AXVCC
%
R101
10K
Auxvee Auxvee AUXVCC
VBUS_48V
* VBUS track should be capable s 1 ENCODER AL
a7 of handling 30A current .
1 1 024
2 2 30v 30v 30V 55V
3 3
a (stia a sHs Ri02 R103 R104
5 5 10K 10K 10K
[ 6
- L ENCODER_B<K-
R109 R110 R111
Peus HALL A <& CHALLAM AL B <& CHALLBM AL c & CHALL C_M
P——————)VBRIDGE seNsE 027 ok 028 o o2 106
J10 Jn 5.5V 5.5V, 5.5V
AuXvce 1 [ €50 c52
2 2 o o F ENCODER C<<
3 3
3 (sHe 3
5 5
3 3
GND 0 TERMINAL BLOCK
AUXVCC
PGND
HALL INPUT
a
HALL A_M
HALL B M
HALL_C M
AuXvCe A
NOTE: PLACE HEAT SINK FOR MOSFET o
TERMINAL BLOCK
DECELERATION ACCELERATION SPEED FORWARD / REVERSE
AUXvce AUXvCC Auxvce Auxvce
DYNAMIC BRAKING P MOSFET GATE DRIVE
R116 RIT7 R118 RI19
0 0 0 10K
AUXvCC
sw1
1
R120 Ri21 R123 2
REV_SGN <&
10K 10K SPEED_POT < 10K 3 VBUS_48V ) @
TOGGLE SWITCH e 6T 45v
DNP SHPWR_GT
- R126
0 0 1K
s
PAD =0 =
** J86 and J87 are soldering pads.
Maintain 1 inch distance between them = s
J16 DNP
PAD
ACCELERATION ALTERNATIVE SPEED ALTERNATIVE
DECELERATION ALTERNATIVE -
Auxvee Auxvee AUXVCC
D33 Q9
MC_GT_N>} 100v
C58
59 DNP
Emr 4T 034
NP
TLVasat =0 = TLV3541 TLV3541
3 3 3
p— B ——oc_eor p—BA\—ce_ror p—LP—speen_por
0
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MICROCONTROLLER

CURRENT SENSE FILTERING
[** place decoupling capacitors close to IC
AUXVCC
@
AUXVCC AUXVCC AUXVCC
RR R~ {RXD
cos | ces 20
O RRA~——»mo R140 R147 R148
AuF 7uF 5 10K 10K 10K
bk S— "
-0 =0 Rg\/\ SYSCLK
150 151 1 144
R Cs CSOAY SHCSOA F CSOBY SHCSOB_F [elelo) SHCSOC_F
E’\%@/\ SSMC_GT_P K K K
= 153
0 R DMC_GTN C66 ce7 ces
A W p\%@/\ S5P0.12 220pF 220pF 220pF
HIALK E\1€</‘ J5’\15’/\ SHP0.13
LIB <& EQORG/‘ P0.14/SWDIO EQOX/‘ SHSWDIO =0 =0 =0
HIB LS R P0.15/SWDCLK R < SWDCLK
Lic &K RE-A P1.0 REA S>SDI
HIcK: Rg&A P11 R {SDO
GATE_KIL R P2.0 RERA {RXDO_A
VBRIDGE_SENSE} EQ%Q/\ P21 E’ng/\ SPTXDO_A
CSOAF 3 E’Qg@» 1SS/IU /\2@9 {DC_POT
CSOB_F W IV/AHALL2- % ACC_POT
-2 10 103 < N TEMPERATURE SENSOR STATUS LED SPEED OUTPUT
CSOC_F » E’\g@/\ IW/AHALL1-/AIN2 Rg\/‘ SPEED_POT
US 175 NTC_THERM 17
VSNS_U RRA REFU/AINS RRA  CAN_RXD A LD 0 AUXVCC
VSNS_VY \R/gﬁ\' REFV/AHALL2+/AIN7 J5’\%\7/\ SSCAN_TXD PGOUTY ;
RA7 179
VSNS_W B REFW/AHALL1+AIN RRA  ENCODER_A R1s1
180 BERG STRIP
J?\{;3\/‘ < ENCODER_B
HALL_AY R HALL1/GPIO9 REA  ENCODER_C RT1 =0
HALL_B E\%%/‘ HALL2/GPIO10 J?\%3\5/‘ SHP4.3 o 1K D35
HALL_C RIZE A HALL3/GPIO11 RIEA P4.4 t LED_GREEN
-, 108 109 » § MOTOR PHASE VOLTAGE
GPI012 &K REA GPIO12 RERA——ppas
J18
EN_MCU. REA GPIO13 REA P46 4
VSNS_U
NFAULTY RI%2 A GPIO14 RIS A NP7 R194 3 VSNS_V
0 0 174 2 vene W
R19 = 1 -
REV_SGN}, GPIO15 =0
196
LED E’\g\/\ DPLED_O BERG STRIP
PFcGo <& B/%’}\, PFCGO NTC/AIN4 E\%@/‘ K NTC_THERM = =0
-0
PFCG1 <K B PFCG1 PGOUT REA—ppcout
IPFC ) BN IPFC
IPFCREF BRI IPFCREF
R20
IPECTRIP IPECTRIP
% ﬁ)}\' A CORE UARTO AND SWD UART DEBUGGING
VACTY Jb}\, 1o
R20
VAC2
2 ‘;b;\' SWDCLK <& 1 2 { SWDIO * This port is used for programming the IC
DEB_3.3V O g g
IMC302AF064XUMA1 2 e ODEB_3.3V 120
RXD0_ALK {TXDO_A
]
L L RXD
=3 BERG STRIP_2.54mm =0 RXD ></< g
AUXVCCO 3
UNUSED PINS ) J:_ BERG STRIP
1MOTION LINK =0
J21
J22
GPIO129> ; (25 ATE_KILL ] )
PO-12% 5 4 pa.3 SWDCLK << 3 1 { SWDIO
P0.13 2 : P44 DEB_3.3V O 3 =
P4.6 g L 3 P4.5 2 e ODEB_3.3V
PECGO 05 o 12 P4.6 Rxp <& {TXD
PII:FE:FGCJ 13 14 e = e
PECEE 1; 12 VAGD BERG STRIP_2.54mm
IPFCTRIP
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