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Key Feature:

« Sensor-less motor control

- Single chip BLDC controller solution

- High integration of MCU, pre-driver, high speed
rail-to-rail operation amplifier, high precision
LDO, current protection comparator.

+ Step-less speed regulation

» Forward/Reverse selection

« 20% duty start, and motor fast sop

- Automatic power off with time delay

+ MOSFET temperature sensing and thermal
protection.
» Tow levels battery under voltage protection

 Battery residual capacity display

* PCB size small, and assemble conveniently
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1.System Electrical Specification

1.1 Input Characteristic

®  DC input voltage rating

®  DC input voltage

®  Handle working voltage

®  Hall sensor working voltage

®  Motor steering signal type

1.2 System parameters

®  PWM frequency

®  MCU supply voltage

® 5V supply current

®  Current sampling resistance

®  Current sampling amplification

®  Current sampling amplifier offset

®  Gate driver supply voltage

®  Max of MOSFET drain source voltage value

®  MOSFET thermal sensor precision
1.3 Output characteristic

®  Phase current limitation
®  Maximum of PWM duty
®  Minimum of PWM duty

1.4 Environmental

®  Operating Ambient Temperature
®  Storage Temperature

®  Storage Humidity

5 cells Li-Iron battery of 3.7V
12.5V to 24V

0to 5V

Oto 5V

Differential signal

20 KHz
5VE2%
100mA

2mQ

16
Self-calibration
11V

30V

1%

50A
100%
20%

-20°C to 60°C
-40 'C t0 100 C
0% to 95% R.H.
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2. Board Information

2.1 Schematic
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2.2 Bill of material

BOM &' PMOS/NMOS M5 fit 5%, JE455E.

Position Description Package QTY
Capacitor, aluminum
2 eIectrontFi)c,ZZOuf/35V,—40/105°C EC8 1
C1 Capacitor,ceramic,3.3nf/25V,X7R,10% 0603 1
C6,C10,C13 Capacitor,ceramic,8.2nf/25V,X7R,10% 0603 3
C12,C19,C20,C24 Capacitor,ceramic,100nf/25V,X7R,10% 0603 4
Cl1 Capacitor,ceramic,1uf/25V,X7R,10% 0603
C17,C18 Capacitor,ceramic,10uf/25V,X7R,10% 0805
D8,D9,D10 NC SOD323
D14 1N4148 SOD323 1
D1,D2,D3,D4,D5,D6 LED, Green 0603 6
P-Channel Power MOS
MOS1,MOS3,MOS5 RU30L70L(30V/70A, TO252, 7&HII45 %) TO252 3
KS3307DA(30V/65A,TO252, A Il &)
N-Channel Power MOS
MOS2,M0S4,MOS6 RU3075L(30V/75A,TO252, i I141 4%) TO252 3
KS3210DB(30V/85A,TO252, il &)
Q1 PNP,MMBT5401 SOT23 1
Q2,Q3 NPN,MMBT5551 SOT23 2
Q4,0Q5,Q6 NMQOS,2N7002 SOT23 3
Ul 0B6612GQP LQFP48 1
R39 Resistor,chip,100k,1% 0603 1
R40 Resistor,chip,15k,1% 0603 1
R37,R38 Resistor,chip,1k,1% 0603 2
R24 Resistor,chip,18k,1% 0603 1
R32 Resistor,chip,2k,1% 0603 1
R7,R14,R52 Resistor,chip,51k,1% 0603 3
R9,R19,R54 Resistor,chip,10k,1% 0603 3
R8,R18,R53 Resistor,chip,180k,1% 0603 3
R1,R3,R5 Resistor,chip,10R,5% 0603 3
R2,R4,R6 Resistor,chip,68R,5% 0603 3
R12 Resistor,chip,0R,5% 0603 1
R23 Resistor,chip,180k,5% 0603 1
R25, ';i?ésg?m's Resistor,chip,10k,5% 0603 6
R1§3§1§4R322R§829 Resistor,chip,1k,5% 0603 7
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R41 Resistor,chip,11k,5% 0603 1
R51 Resistor,chip,100k,5% 0603 1
R26 NTC,TSM1A103-34D,10k,B=3545,1% 0603 1
R47 Resistor,chip,1.5k,5% 0805 1
R20 Resistor,chip,3.9k,5% 0805 1
R16 Resistor,chip,1k,5% 1206 1
R55 Resistor,chip,2mR,1% 2512 1

J1 1mm,8pin Connector 1
SwW1 SWITCH 6*6 1

2.3 PCB Garber File

Top Layer Bottom Layer
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Silkscreen Top Layer

Heat-sink Three View Drawing
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2.5 Connector Function Description

LA CL LN

T o= | e
229 04 o e L |
03 | |. L DA TETE
L 2 ! L G54 RS2 %)
_J Sl 366608.Y420%.
HoleName Description
BAT+ Battery input, Bus+
BAT- Battery input, GND
U_Pha Motor U phase output
V_Pha Motor V phase output
W_Pha Motor W phase output

J1- 8pin connector

Pin Num Description Voltage Range

1 Speed signal supply 5v

2 GND ov

3 Turn direction signal 0~5V
4 Motor steering signal 1 0~5Vv
5 Motor steering signal 2 0~5Vv
6 Speed signal input 0~5Vv
7 Working LED anode 0~22v
8 Working LED cathode 0~22v
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2.6 BLDC Controller Board Snapshot
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3. Performance Evaluation

This session presents the test results of OB6612GQP 18V/30A 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 12.5 \Y Fig.3

2 MCU supply LDO_5V 4.9 5 5.1 \Y Fig.1,Fig.2
3 High Side Gate Driver Voltage -11 \% Fig.1,Fig.2
4 Low Side Gate Driver Voltage 11 \% Fig.4

5 Highside MOSFET Rise time Tr_h 693 ns Fig.4

6 Highside MOSFET Fall time Tf_h 471 ns Fig.4

7 Lowside MOSFET Rise time Tr_| 538 ns Fig.4

8 Lowside MOSFET Fall time Tf_| 647 ns Fig.4

9 PWM frequency fewm 20 kHz Fig.5
10 | PWM duty Duty 10 100 % Fig.7
11 | Throttle voltage Vihrottie 0.8 5 \% Fig.6
12 | Current amplify coefficient 16 Fig.9

Test Equipments

Item Module
DC source LW12050KD
Oscilloscope LeCroy HDO4024
Current meter Tek TCPA300
Differential probe CATIII
Multi-meter VC9808
© On-Bright Electronics Confidential
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3.1 Voltage Test
3.1.1 Gate Driver & MCU Supply Power ON/OFF

E [ o pmeuy

maamnms AALAAARAARARRA
w‘ﬁtfw%‘—mm>g

Fig. 1 Measured gate driver and MCU supply voltage @ Fig. 2 Measured gated river and Phase voltage @
battery=18V battery=18V

3.1.2 Battery under voltage lockout

.1rirsunyus LECROY
Evorywharayoulook”

TUTHY WAAAA
2 PAARA o
p £
| 63765 4 0C
X1= 58760005 AX= Qps

1 X2= 58760008 1AX= —

Fig. 3 Measured UVW output voltage @ battery=12.5V
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3.1.3 MOSFET Vgs

GH1 GH2 GH3 GL1 GL2

GL3

Tr/ns

576 628 555 575 460

478

Tf/ns

480 406 427 701 582

582

* TELEDYNE LECROY
Everyahercyoulook

|
|
|
[
le

)
P1nise(C2) P21al(C2) P31ise(C3) P41aIIC3) P5irise(C4) PETallC4) PT:ampi(C2) PampIC3)
22257758 567.00ns 925179 s 48653 ns 7.78069 s 4422508 11985V 12034V
v v v v v v v v

Xi= 164196 ms AX= 57608
X2= 164253ms UAX= 17MHz

TELEDYNE LECROY
“ Everywhorayoucor

i
Measure Pinse(C2) P21all(C2) PInse(C3) PataliC3) PSirise(C4) PE1all(C4)
value 57555008 70142508 4596018 5829988 47768208 581638ns
status v v v v v

Fig. 5 Measured lowside MOSFET Vgs
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3.1.4 MOSFET Vds

P1max(C2) P2:max(C3) P3:max(C4) P4min(C2) P5:max(C1) P6IMIn(C1) P7:--- Pg--

24, esv Mamv 23.04 v 106V 57mv s4mv
v v v

Fig. 6 Measured UVW phase voltage

3.2 PWM Test

3.2.1 PWM Frequency
PWM Frequency : 20kHz

! i ‘! I ECROY-«
gl | I 11 ATERLR Mt
I

o
%
i
i

It
4 | !
i
N N e -
R N R e .
| ARS S
| I
| ! X
M(Tasure P;&SZ 7CZ) 1F';ﬁféag OCZ) P;;Xs; (f“ F;Aggag [ﬁCA) P:--- Pé--- PT--- P8---

status

v

| 74 zoom(CH) 10.00mg £330
500 Vidiy|
500 sl

200my| X1= -008320ms A= 48976

-200my| Xo= 013218ms 1IAX= -2042kHz
0.0my|

Fig. 7 Measured PWM Frequency

© On-Bright Electronics Confidential
OB_DOC DBM_A 661201

-13 -



i 18V20A El ic W h C ller Using OB6612
(15 On-Bright e e O seia tor tovikin T

Arighien our Life

3.2.2 Speed Regulator

* TELEDYNE LECROY
Everywheroyoulook”

|
|
|
‘ |
|
|
_ '
|
|
|
|
|

i
|
| e
|
|

AT MWJWWWWWWIM"HMM,

<l g S——

asure P ) P2maxC3) ) P7-o- P8---
value m
v v
G W-
8.7 ma/d

Fig. 8 Measured U-phase and throttle voltage

3.2.3 PWM Initial duty
Initial duty = 20%

r r
‘ TELEDYNE LECROY

| AP TELEONNE Lchoy)
|

;

;

|

i

|

| 3

sl

|
|
J
|
|
|
|
|

FE oMk oc

X1z 140560ms AXs 112ps
X2= 140672ms 1AX= 90Kz

Fig. 9 Measured PWM Initial Duty
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3.3 Current sampling

[ I i |

1 "‘TELEDVNE LECRQY
m \\[\\[\ \\F\{\ UL e

| Everywhpreyouiod
[ I I

|

|

um(Mwwwm“” 1 M

| 7 / 0 | ol

e g ) . g

SRR
-
l

‘e
(8
2 :¢
P1:rise(C2) P2fall(C2) P3rise(C3) P4fall(C3) P5:rise(C4) P6fall(C4) P7:ampl(C2) P8:ampl(C3)
3.25720582ms 3.99450 ps 9.31436625ms. 941.38271ps 21.09600 us 45664 ns 3528V 640mv
kS A, ES X v v X S
Zoom(C2)|(2 [NE  -300mg(ME cioc)
126 mVidiv|
19.2 ps/div|
1.1134 V| X1=  34.28500ms AX= -624 ns
7723 mV| X2= 34.28438ms 1AX= -16MHz

oy 341.1mY)

Fig. 10 Measured U phase voltage,U phase current and EA out

3.4 Motor Brake

'EELEDVNE LECRDV'

verywheroyouiook |

<
“

1
1
X
|
|
|

Measure P1:mean(C2) P21all(C3) P31all(C4) P4:ampl(C4) P5:mean(C4) PE:max(C1) P7:min(C1) Pg---
value 2409V 901ns 107.481ps 19371V 2385V 316mV -235mV.
v a a v v v

Xi= -420361ms AX= 120.203ms
X2= -309.158ms 1/AX=  831926Hz

Fig. 11 Measured Phase Voltage and Phase current when Moto Brake
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3.5 Motor Short Circuit Protection

A7 TELEDYNE LECHUV‘
'~ Everywhereyoulook ‘

|
|
I‘
{
|
|
|
|
|

sf

Oy

v
”Uu J\Mhhﬂm

P3.rise(C3)
2138us 743102 us
v

Textof lapef>>

Measure P2:fall(C1)
value 1.075639 ms
a

P4 iaW(C]\ P5:max(C3) P6:min(C2)

135V

P7:max(C2)
1551V

P8:mean(C4)
9518V

4.40 Vidiv|
490 ms/dN el iE
X1= -487.3728 ms AX 12232 ms
X2= -486.1496 ms 1/AX= 8175Hz

u: v
c1 EEm e
iv| 5.00 V/div| 5.00
200 mV| 3.6
! 0mv|| 10 mV/|
1 9.219 V|t 8919V
-9.160 V| Ay 9.219 V] Ay 8929V

Fig. 10 Measured U-phase voltage, V-phase voltage, W-phase voltage, Bus voltage @ battery
voltage = 21V

3.6 Temperature

PCB MOSFET Temperature protection setup:85C

U+MOS | U-MOS V+MOS | V-MOS W+MOS | W-MOS | OB6612 | Cap
Temp'C 103 99 114 117 101 102 67 86
3.7 HHER
MR LR : 45mA
EARAE A FIR: <<10uA
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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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