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+48V
1 A
Battery +48V rail connected to relay
Pl and key switch before arriving on board.
Note that 48V supply rail climbs to 53V
when current is drawn, and can reach
58V while charging.
ATVS diodes for +48V
motor IC
i A
1 1 SEIEEHEN. TP4 TVS diodes for
_l gate
P2 punch-through n
\/ +12V protection from N MOSFET Parameters:
PGND motor transients. Gate-Source And IC Supply Rail Mnf Code = IRFS3107PBF
+12V TVS Parameters: Vds(max) = 75V
TP5 Mnf Code = PTVS12VP1UP Vgs(max) = +-20V
Voff = 12V Rds(on) = 2.5mR
Vclamp = 19.9V Id(max) = 195A
D5 P = 600W Cin=9.37nF
PTVSI2VP1UP
Vclamp: 19.9V D2
Vrwm: 12V ESIF N
PGND +48V Drain-Source Protection TVS
Parameters:
Mnf Code = PTVS60VP1UP
R1 . Vrwm = 60V
+48V HO | Ql Vbr = 66.7-73.7V
100R TP1 lpo | -] IPPO4CN10NG A& D3 Vclamp = 96.8V
PTVS60VP1UP P = 600W
500kR [ 1 60V
+C1 +C2 +C3 +C4 +C5 +C6 +c7  _|+cs D6 B[BR16100
T 63V T 63V T 63V 63V 63V T 63V T 63V T 63V ES1F D4
100 100 100 100 100 100 100 100 =
u u u u u u u u ? PGND ‘S}\4A6J}%€A TR | MOTOR+ . 1 |
. 4 L 4 v v + VIVWIIL. T2V
1 ll%\’l i TP6 Vclamp: 18.8V P3
\/ Bulk decoupling VDD LO | LR4 a
PGND for 48V supply J_ | HB2 HB VSsS I—T 423OR = High-current rung
rail. 800uF total. C9 3 Q2 RC snubber and bolt
T HO IN M9 [PPO4CNTONG R D3 ek i connections to
460nF o HS 4 HS RT — PTVS60VP1UP parallel with motor.
16V R6 TP3 60V motor.
LM5104M/NOPB 10H D7 1 C10
+12V D9 MBR16100 T 100nF
100V 1
SMAG6J12CA-TR & 1
+12V
PGND Vrwm: 12V P4
A C17 C18 _L Cl6 Vclamp: 18.8V NV 2
D11 T 10uF IuF T 100nF MOTOR PWM | TO-220 package
\ 16V 16V 16V PGND MOSFET's and
“Green PGND PGND schottky diodes +48V
R10 n are bolted to
i ot ; custom-made
R ASupply fotlerlil\zlzgo\?\,;ﬁgi?:g;—s AC15 acts as a noise heatsink. J_C]l C12 J_C13
PGND decoupling onkehe in;;ut decouling cap for the 100nF 100nF 1uF
for LM5104. Bscillationsicantoccur? ga'_ce. Helps reduce 100V 100V 100V
PWM Freq = 22kHz noise present on the
PGND low-side gate when
q o A
T\/rl]gshl-'lg'rll ss\fi(taches For absorbing
on. PGND voltage sp_lkes on
voltage rail from
motor. Put close to
motor.
P5 +12V IMPORTANT:
__I_ +48V Circuit did not work. When tested, both high-side and low-side
1 MOSFET's blew up when stpping the motor abrutly. Title
A 1 .
Connector to main g — MOTOR PWM Eneded up buying a 12-60V 30A motor controller from Hald'Brldge Motor Controller
board. AliExpress to replace this (model num A121#). Worked, but Document Name
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