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1. System Electrical Specification

1.1 Input Characteristic

®  DC input voltage rating 10 cells Li-lron battery of 3.7V
®  DC input voltage 28V to 45V

®  Handle working voltage 0to 5V

®  Hall sensor working voltage 0 to 5V

®  Motor steering signal type Differential signal

1.2 System parameters

"  PWM frequency 25.4 KHz

®  MCU supply voltage 5V+1%

® 5V supply current 100mA

®  Current sampling resistance 2mQ

®  Current sampling amplification 16

" Current sampling amplifier offset Self-calibration
" Gate driver supply voltage 12V

®  Max of MOSFET drain source voltage value 60V

®  MOSFET thermal sensor precision 1%

1.3 Output characteristic

®  Phase current limitation S0A
" Maximum of PWM duty 100%
®  Minimum of PWM duty 16%

1.4 Environmental

®  QOperating Ambient Temperature -20C to 60C

B  Storage Temperature -40 C to 100 C

" Storage Humidity 0% to 95% R.H.
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2. Board Information

2.1 Schematic
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2.2 Bill of material

Position Description Package QTY
C2,C3,C6, C13, C24 Capacitor,ceramic,100nf/50V,X7R,10% 0603 5
C16,C22,C25,C28 Capacitor,ceramic,10uf/50V,X7R,10% 1206 4
C17,C23,C26,C30 Capacitor,ceramic,3.3nf/25V,X7R,10% 0603 4
C31,C32,C33 Capacitor,ceramic,1uf/50V,X7R,10% 1206 3
C1,C7,C11,C12,C14,C15,C20,C21 NA
C4 Capacitor,ceramic,150nf/50V,X7R,10% 0603 1
c18 Capacitor,ceramic,22uf/50V,X7R,10% 1206 1
ca7 Capacitor,ceramic,1uf/25V,X7R,10% 0603 1
Capacitor, aluminum
C5 eIeEtrontic,10uf/50V,-40/105°C ECS !
C9 Capacitor,ceramic,1nf/50V,X7R,10% 0603
C8,C19 Capacitor,ceramic,1uf/50V,X7R,10% 0805 2
C29 Capacitor,ceramic,220pf/25V,X7R,10% 0603
Capacitor, aluminum
C34,C35 eIeEtrontic,220uf/50V,-40/105°C EC10 2
Capacitor, aluminum
Cc10 eIeEtrontic,220uf/25V,-40/105°C EC8 1
D1 LED, Green 0603 1
D2,D3,D4,D5,D6,D7 1N4148 SOD-123 6
FU 40A/50V R[22 FUSe4 1
L1 330uH CD32-331K 1
mggé,MOSZ,MOSS,MOS4,M085, HY3007 TO-220A 6
RNTC1 NA 0603
RNTC2 NA 0603
RNTC3 NA 0603
Q1 NPN,MMBT5551 SOT-23 1
Q2 NA
Q3 PNP,MMBT5401 SOT-23 1
R7 Resistor,chip,2.2k,1% 0603 1
R4,R11,R14 Resistor,chip,1k,5% 0603 3
R59,R80,R81,R82 Resistor,chip,1k,1% 0603 4
R5 Resistor,chip,33k,1% 1206 1
R6 Resistor,chip,3k,1% 0603 1
R8 Resistor,chip,1.2M,1% 0603 1
R10 Resistor,chip,120k,1% 0603 1
R29 Resistor,chip,5.1k,5% 0603 1
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z%g%;%oéﬁe""R35’R44'R51 RS | Resistor,chip, 100k,5% 0603 11
R31 Resistor,chip,51k,5% 0603 1
z%;%gg’?%*R63’R72’R73’R7 Resistor,chip, 10k,5% 0603 11
R1,R2,R3,R9,R12,R16,R17,R19,R2
4,R25,R27,R26,R32,R33,R36,R37, NA
R38,R40,R41,R42,R43,R46,R47,R4
8,R49,R52,R61
R15 Resistor,chip,10R,5% 1206 1
R58 Resistor,chip,10R,1% 0603 1
R18,R20,R21,R50,R53,R60 Resistor,chip,10R,5% 0603 6
R23 Resistor,chip,2k,5% 0603 1
R65,R78 Resistor,chip,100k,1% 0603 2
R57,R79 Resistor,chip,15k,1% 0603 2
R66,R67,R68,R69,R70,R71 Resistor,chip,68R,5% 0603 6
RS1 Resistor,chip,2mR,1% 2512 1
RS2 NA 2512
U1 OB6617GP LQFP48 1
U2 0B2106 US-6P-PCB | 1
J1 2.54mm,6pin Connector (NA)
J2 2.54mm,6pin Connector 1
J3 2.54mm,4pin Connector (NA)
J4 2.54mm,2pin Connector (NA)
J5 2.54mm,5pin Connector 1
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2.3 PCB Garber File
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2.4 Heat-sink Three View Drawing

N/A
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2.5 Connector Function Description

Pfes BT,

N

!6! ")

-
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HoleName Description

Battery+ Battery input, Bus+

Battery- Battery input, GND

U _Pha Motor U phase output

V_Pha Motor V phase output

W_Pha Motor W phase output

J1- 6pin connector
Pin Num Description Voltage Range

1 GND ov
2 BRK 0~5Vv
3 GND ov
4 H/L(3 i#) 0~5Vv
5 GND ov
6 TURBO (Tifd) 0~5Vv

J2- 6pin connector

Pin Num Description Voltage Range
1 Speed signal supply 5V
2 Speed signal input 0~5V
3 GND ov
4 GND ov
5 KEY2( 1K) 0~5V
6 RF(Fil% 10) 0~5Vv

J3- 4pin connector

Pin Num Description Voltage Range
1 5V supply 5V
2 GND ov
3 SCL 0~5Vv
4 SDA 0~5Vv

J4- 2pin connector

Pin Num Description Voltage Range
1 5V supply 5V
2 MOS temperature signal 0~5V

J5- 5pin connector

Pin Num Description Voltage Range
1 T1(battery1 temperature signal i) 0~5Vv
2 T2(battery2 temperature signal Tii ) 0~5V
3 VB2+( T 3= B S 28~45V
4 VK+(MCU supply switch) 28~45V
5 B+(connect to VK+ ) 28~45V
© On-Bright Electronics Confidential
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2.6 BLDC Controller Board Snapshot

g4 Tl VK+,B+,SP,+5V,GND 15CM
FLZL uv,w 20CM
L2 B+,B- 25CM
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3. Performance Evaluation

This session presents the test results of OB6617GP 36V/22A electric wrench controller demo. Results on
inrush current and safety test are not included and will be added when they become available.
Overall, the module meets design specifications.

TA=25C
No | Parameter Symbol Min | Type | Max | Unit | Corresponding Fig.
1 Battery UVP Vbus_uvio 28 Vv Fig.3
2 MCU supply LDO_5V 4.9 5 5.1 Y Fig.1,Fig.2
3 Gate driver supply LDO_12Vv 12 V Fig.1,Fig.2
4 MOSFET gate voltage Vgs 12 \% Fig.4
5 Highside MOSFET Rise time Tr_h 1.12 us Fig.4
6 Highside MOSFET Fall time Tf h 1.27 us Fig.4
7 Lowside MOSFET Rise time Tr_| 1.02 us Fig.4
8 Lowside MOSFET Fall time Tf_| 1.06 us Fig.4
9 PWM frequency fewm 25.5 kHz Fig.5
10 | PWM duty Duty 16 100 % Fig.7
1 Throttle voltage Vihrottle 1.5 3.5 V Fig.6
13 | Current amplify coefficient 16 Fig.9
16 | MOSTET ourrent shutdown ime 10 | us | Fig.10,Fig.11,Fig.12
17 | MOSEET Vdsin MOTOR short 44 | V | Fig.10,Fig.11,Fig.12
18 | Wait Electric Brake Time Terk 2 S Fig.13
19 %I?;%c;%;ng Car Protect(4¢ 1% Vroaion A0 12 Y Fig.14
20 Eﬁl%gzt;;gg)ng Car Protect(4¢ I Ve a0 25 Vv Fig.15
Test Equipments
Item Module
DC source LW12050KD
Oscilloscope LeCroy wavesurfer424
Current meter Tek TCPA300
Differential probe CATIII
Multi-meter VC9808
© On-Bright Electronics Confidential
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3.1 Bus Current With MOSFET Temperature

Time | B#HSR(C) | Mos(C) | Current(A)

30min 54.8 73.1 20.8

N|—

30min 58.8 75.2 21.1

3.2 \Voltage Test

3.2.1 Gate Driver & MCU Supply Power ON/OFF

B e e

L Fi Meisay Pty Fimat2
i T L
Gt v L
] T1%] 53
[ A
| B
M Afm U= Mo (T
Cr Afim AL Hoe 1
(]

Fig. 1 Measured gate driver and MCU supply voltage @ Fig. 2 Measured gated river and MCU supply voltage @

battery=36V battery=36V
3.2.2 Battery under voltage lockout
| b TELEDYNE LECROY
R . ﬂr Everywhereyoulook’
s
B 1 SR
p A PYRYRYS v,
RN N NAANAS A
2 R A A A i ARBAARA AR ugtyigh
1

¢
Measure P1frea@iiC2)

Pfi--- PT=-- Pg---
value 24007 kHz
status a

P F3-- P4:- g
[ Zom(c) 700y FID
200 Vi
200ms/div|
| - Xt= 9906ms AX= -92444ms
1 - o= 7320ms X A0817Hz
by 0mV|

Fig. 3 Measured Vbus and UVW output voltage @ battery=28V

© On-Bright Electronics

Confidential

OB_DOC_DBM_C_661700

-14 -



On-Bright

Arighien Yeur L

36V22A Garden Tools Using OB6617

0OB6617_6MOS_1823

3.2.3 MOSFET Vgs

I
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Measure P1rise(C3) P2falllC3) P3rise(C4) P4fallC4) F3: F6; F7; Pg---
value 112042 s 127018 s 101607 ps 105569 ps
v v v v

ﬁi 5.00 mg ii 100

Xi= 367538ms AX= -199624ps
X2= -387500ms 1AX=  -5.0094 kHz
Fig. 4 Measured highside and lowside MOSFET Vgs
3.3 PWM Test
3.3.1 PWM Frequency
--¢P[TELEDV
Everyw
I | /W — M —
N .
(. )
- - N —
(] e et 0 o A
b [ - | \._A — . \-—-,(-
Y vV | 14 1" v [
N | .
! I
Measure P1.rise(C3) P2fall[C3) P3:rise(C4) P4fall(C4) P5--- PG--- P7--- P8 ---.)
value 116848 ps 127772 ps 1.03804 ps 1.07857 ps
status v v

v

Fig. 5 Measured highside and lowside MOSFET Vgs

ﬁ 1000mg ﬁ £100

K= A055705ms  AX= 39168 s
X2= A051788ms 1K= 2553kHz
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3.3.2 Speed Regulator

| W TELEDYNE LECROY
| Everywhereyoulook”
{4
1
| |
| |
| |
4
| / ! ‘\-..\\
e’ | w\
|
| |
| |
- T
Measure P1max(C1) P2max(C4) P3:min(C4) P4--- P5--- P6--- PT--- P8---
value 383V 412v g2mv
status v 4 v
| 40mg £10C

Xi= 3793525 AX= 23523605
X2= 0145885 1AX= 425.11mHz

Fig. 6 Measured U-phase and throttle voltage

3.3.3 PWM Initial duty

L
i

ﬁ ] CROY
ulook”

I A_H_m 1
i - — —
RN IR ) |
‘ i
\ !
i
\ !
(—
[
|
| L
|
‘ |
I;easure Pifreq@(C2) P2--- P3--- Pd--- P5--- Pg--- PT--- PB---

value
status

i

Fig. 7 Measured highside and lowside MOSFET Vgs

ﬁi -25.8 mg| ii 400

X1= 563444ms MX= 73528
X2= 562700ms 1AX= -136kHz
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3.3.4 PWM Duty ON

I‘\ ELEDYNE LECROY

Measure P1:max(C2) P2:max(C3) P3max(C4) P4--- P3--- P6:--- PT--- Pg:---
value TV 378V 376V

= =0ns
X2= -5.000000 ms 1/AX=  —

Fig. 8 Measured UVW phase voltage

3.4 Current sampling

AT
I

\\M M A AANAN A AAAAA,

VY i ' "“"':\AM[J
ETI P U UV IR U T I Lot bl ‘x'h‘ ]L\ ‘ A
s A

AT v
| I

=

€

Measure Pimax(C1) P2max(C4) P3max(C3) Pd--- PE--- Pé--- FT--- P&---
value 4V 1044V G02mv

status v v v

(I FE - fE o)
20.0 Vidiv|
39600V
1 -278my| X1= 30934800ms  AX= Ons
ltly '27gm X2= 30034800ms 1AX= -

Fig. 9 Measured U phase voltage,U phase current and EA out

(I
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3.5 Motor Short Circuit Protection

3.5.1 U-V phase short circuit

I

I“\ *Etmvnmcgov

‘ verywhercy erbk

Ry [ |

Al g F

" e TN v 1

L L UL -]
: | A
- ry " - - . .
| |
P Sl .
. | =T
— ni RN
\ VLo
el | L
f -I v \/ v
s i 7

Measure P:max(C1) P2:max(C2) P3:max(C3) Pd:max(C4) P5:- PG:- - - PT--- PE:---
value 4087V 2204V 201V » 2627V
mean 40.89000V 43.2667V 433004V > 2.6270000V
min 4085V 2204V 20V > 2627V
max 4095V 408V 4406V > 2627V
sdev 1320mV 766.2mV 9193 mV =0V
num 3 3 3 3

-t
0 mV]dy

9.0 Vidiy
8.0ps/dy

-1
0 mVjAy

0.0mvjdy 000 mVg

125 MS
X1= 36227196 ms
X2= 37399936 ms 1/AX= 852660 kHz

Fig. 10 Measured U-phase voltage, V-phase voltage, Bus voltage, phase current @ battery

voltage = 40V

3.5.2 U-W phase short circuit

I
: A0\ TELEDYNE LECROY
| e " venhercy gl
il Wl L4 o e, [
' N ~ &
g A ME!
ey [ L T e _g%‘
ol i
I i
L
L Textof lakel
| Y,
- M‘ | NERSYEN
I i IR
a | Ly WT
077 r ¥
375 T - B
Measure P1max(C1) P2 max(C2) P3max(C3) P4 max(C4) P3-- Pé-- - PT--- Pg----
valug f2ny 4.8V 24y > 2627V
mean 407641V 2469V 2504V =1032v
min 4055V 160 mv 210mV 21 mV
max f2nv 408Y 406V > 2621V
sdey 3BTmy 1934V 9.2V > 1056V

num
status

~Jt
0 mV]dy

—|t d
0.0mvl{dy  0.00mV

X1= 36227196 ms
X2= 37399936 ms 1/AX= 852660 kHz

Fig. 9 Measured U-phase voltage, W-phase voltage, Bus voltage, phase current @ battery

voltage = 40V
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3.5.3 V-W phase short circuit

) ] !
white [ | ’“‘ﬂﬂm’mﬁ 0y
p =t i Eveyhorcyopigts
.A \ |
AT M, e P
T [ T e
T " -
7 ALY |
Py |
Tag L e 2 ;
T T FAT R Y VI
I e A N _ —
N Ly o -
FE/ A byl bbb H |
. sk halinisi i
7 LT 4
Measure P1max(C1) P2 max(C2) P3max(C3) P4:max(C4) PS5 .- P6--- P7--- PB---
value 507V 4194V 1216V > 2627V
mean 41401V 61V .93V > 1271V
min 4055V 160 mV 20mV > mV
max 507V 4408V 4671V > 2627V
sdev 1072V 1897V 1910V > 1128V

124 ms| fi
0 psfaiv

5
125MS 2
X1= 36227196 ms 1172800 1
It [t X2= 37389996 ms 1/AX= 852660 kHz

0 mV| Ay 0.0 mV|dy  0.00 mVg

Fig. 10 Measured V-phase voltage, W-phase voltage, Bus voltage, phase current @ battery
voltage = 40V

3.5.4 Wait Electric Brake Time

T
I"‘ ELEDYNE LECROY,

Everywheroyoulook,

Tl S EEPRE N

T

\

Measure P1:max(C2) P2:max(C3) P3:max(C4) P4--- P3:--- P-- - PT:--- P8---
value 28 my Smv 2zZmv
14

pd

Xi= 16332944 5 -1.9943976 5

X2= -3.6296920 5 UAX= -501.4043 mHz
Fig. 11 Measured U-Vgs, V-Vgs, W-Vgs
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3.5.5 Electric Flying Car Protect

1 X 1

wum= | 5 o nzme

Fig. 12 Measured That2/V_AD(# 1% /71 ) Fig. 13 Measured That2/V_AD(J5 /- A4 11%)

Disclaimer
On-Bright Electronics reserves the right to make corrections, modifications, enhancements, improvements,
and other changes to its documents, products and services at any time and to discontinue any product or
service without notice. Customers should obtain the latest relevant information before placing orders and
should verify that such information is current and complete.
This document is under copy right protection. None of any part of document could be reproduced, modified
without prior written approval from On-Bright Electronics.
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