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Key Feature:

+ Single chip BLDC controller solution

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

« Six-step BLDC control

« 21 % duty start, and motor fast stop

« Automatic power off with time delay

« MOSFET temperature sensing and thermal
protection.

- Two 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
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

10 cells Li-Iron battery of 3.7V

30V to 42V
0to 5V

20KHz
5V+2%
100mA
2mQ

16

Self-calibration

12v

60V
1%

45A
100%
21%

-20°C to 60°C
-40°C to0 100°C
0% to 95% R.H.
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2. Board Information

2.1 Schematic

w €17 Close to 38Pin
e T i ]
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Bill of material

Position Description Package | QTY
C1 Capacitor,ceramic,3.3nf/25V,X7R,10% 0603 1
ca.c: oo o | ecwo | 2
C6, C10, C13 Capacitor,ceramic,100pf/25V,X7R,10% 0603 3
C7,C8,C9, Ci5,C17,C21 Capacitor,ceramic,10uf/25V,X7R,10% 0805 6
C18 Capacitor,ceramic,10uf/50V,X7R,10% 1206 1
C12 Capacitor,ceramic,4.7uf/50V,X7R,10% 1206 1
Cl Capacitor,ceramic,1uf/25V,X7R,10% 0603 1
C19,C14 Capacitor,ceramic,1nf/25V,X7R,10% 0603 2
Cc23 Capacitor,ceramic,220pf/25V,X7R,10% 0603 1
C20, C24 Capacitor,ceramic,100nf/25V,X7R,10% 0603 2
D1, D2, D3, D4, D5, D6 LED, Green 0603 6
D8, D9, D10 1N4148 SOD-123 3
D13, D14 1N4148 SOD-323 2
MOS1,M0S2,MOS3,M0S4,MOS5,MOS6 NCE6075K TO252 6
QL Q4 PNP,MMBT5401 SOT23 2
Q5,06 NPN,7002K SOT23 2
Q3 NPN,MMBT5551 SOT23 1
R1,R2,R3,R4,R5,R6 Resistor,chip,51R,5% 0603 6
R7, R14, R52 Resistor,chip,100K,1% 0603 3
R9, R19, R54 Resistor,chip,13K,1% 0603 3
R8, R18, R53 Resistor,chip,180k,1% 0603 3
Sg? SS;RI;fA' R35, R44,R45,R46, R48, Resistor,chip,10k,5% 0603 11
R10, R11, R12,R27,R28,R42,R56 Resistor,chip,10R,5% 0603 7
R13 Resistor,chip,2.2k,5% 0603 1
R17 Resistor,chip,2k,5% 0603 1
R15,R29, R36, R43,R49,R22 Resistor,chip,1k,5% 0603 6
R16 Resistor,chip,33k,5% 0805 1
R31 Resistor,chip,33k,5% 0603 1
R20,R61 Resistor,chip,10k,5% 0805 2
R24 Resistor,chip,18k,1% 0603 1
R26 NTC,TSM1A103-34D,10K,B=3950,1% 0603 1
R30 Resistor,chip,43k,5% 0603 1
R32 Resistor,chip,2k,1% 0603 1
R37, R38 Resistor,chip,1k,1% 0603 2
R39,R51 Resistor,chip,100k,1% 0603 2
R40 Resistor,chip,15k,1% 0603 1
R41 Resistor,chip,11k,5% 0603 1
R67,R68 Resistor,chip,100R,5% 0603 2
R47 Resistor,chip,5.1k,5% 0805 1
R50 Resistor,chip,3.6k,5% 0603 1
© On-Bright Electronics Confidential

OB_DOC_DBM_A_6617P00




i 36V24A Angle Grind Controll Usi OB6617P
‘I= !]“-Bl'l[lm note Ernaer ogsrecglsiesl\nglsn_gssv_JM 2103

CHOKES-

L1 CD54-471KC D128C 1
R55 Resistor,chip,2mR,1%,3W 2512 1
S1 Key,6mm*7mm,auto-release SWPB 1
Ul OB6617P LQFP48 1
u2 0B2107 SOT23-6 1
Notel: BOM is used in 10 cells battery
2.2 PCB Garber File
Bottom Layer
© On-Bright Electronics Confidential

OB_DOC_DBM_A_6617P00




‘I= [l“ Brlunt 36V24A Angle Grinder Controller Using OB6617P

Brighten Your Lig 0OB6617_6MOS_36V_JM 2103

. 20N 20
i g:&ﬁ
|| 401 CO« 1y CT A a0
[ | B )
o] P-‘E‘M CR0M
2 7
(el
r
»n auu HDS
E:' |_|:_'ﬁ L
J:J grmmr O °uu'—' £
E“I_"—H_ILJ L_J % .
o B HE HE
& I_I — L b
WimaPs mgg 5 PR HHH
= B E A
sk o] HEELLLSE
I::III: g E 'ﬁ : BId z-anJ‘r'—rU“U

N e Hoﬂﬂﬂmrﬁﬁr}‘/
: Y o I e

Silkscreen Top

OB,
O |

AL
L I TS
I ]
( ) ) I )
n 3
Ll u
- erC D
DBEEI7_6MOS_36U_JN 2103
rC ] (g Js [
e
: 3 o 13 Rid
: adC 3 L1l CL
e [0+
ws_ | AT inknkn
] C3 |8 Ly L L
o] O 5

Silkscreen Bottom

© On-Bright Electronics Confidential

OB_DOC_DBM_A_6617P00



OB6617_6MOS_36V_JM 2103

‘I= n"_Br'um 36V24A Angle Grinder Controller Using OB6617P

Arighien our Life

2.3 Connector Function Description

_}.ﬁ%&ﬁi._YJ 626

Name Description
BAT+ Battery input, Bus+
BAT- Battery input, GND
U Motor U phase output
\% Motor V phase output
W Motor W phase output
J1- 2pin connector
Pin Num Description
Pin1 GND
Pin2 KEY
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2.4 BLDC Controller Board Snapshot

Top Bottom
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3

.Performance Evaluation

This session presents the test results of OB6627P 36V24A Angle Grinder Controller demo. TA=25C

No Parameter Symbol Min Type Max Unit
1 Battery UVP Vbus_uvLo 30.0 \Y
2 MCU supply LDO_5V 4.9 5.0 5.1 Y
3 Gate driver supply LDO_12Vv 12.0 \%
4 MOSFET gate voltage Vgs 12.0 \%
5 Highside MOSFET Rise time Tr_h 0.823 us
6 Highside MOSFET Fall time Tf h 0.84 us
7 Lowside MOSFET Rise time Tr | 0.672 us
8 Lowside MOSFET Fall time T | 0.699 us
9 PWM frequency fewm 20 kHz
10 PWM duty Duty 21 100 %
11 Current amplify coefficient 16
12 MOSFET current shutdown time in 10 us
MOTOR short circuit
13 MOSFET Vds in MOTOR short circuit 60.0 \Y
Test Equipments
Item Module
DC source LW12050KD
Oscilloscope LeCroy HDO420
Current meter Tek TCPA300
Differential probe CATIII
Multi-meter vVC9808
3.1 Voltage Test
3.1.1 Gate Driver & MCU Supply Power ON/OFF
H eicnor] { i +12V i{l..m
Rt
Fig. 1 Measured bus voltage ,VCC=12V, LDO=5V @ Fig. 2 Measured bus voltage ,VCC=12V, LDO=5V @
bus=42v bus=42Vv
Power On Time = 113ms Power Off Time = 11.34s
© On-Bright Electronics Confidential
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3.2 MOSFET
3.2.1 Vgs Rise/Fall Edge Time

GH1

GH2

GHS3

GL1

GL2

GL3

tr/lus

0.821

0.823

0.831

0.667

0.672

0.662

tf/lus

0.845

0.840

0.811

0.735

0.699

0.713

TELEDVNE Lechoy |
o R
|

|

|

|

|

Fig. 3 Measured U-Phase highside Rise MOSFET Vgs @ bus = 42V
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Fig. 4 Measured U-Phase highside Fall MOSFET Vgs @ bus = 42V
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Fig. 5 Measured U-Phase lowside Rise MOSFET Vgs @ bus = 42V
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Fig. 6 Measured U-Phase lowside Fall MOSFET Vgs @ bus = 42V
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Fig. 7 Measured V-Phase highside Rise MOSFET Vgs @ bus = 42V
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Fig. 8 Measured V-Phase highside Fall MOSFET Vgs @ bus = 42V
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Fig. 10 Measured V-Phase lowside Fall MOSFET Vgs @ bus = 42V
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Fig. 11 Measured W-Phase highside Rise MOSFET Vgs @ bus = 42V
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Fig. 13 Measured W-Phase lowside Rise MOSFET Vgs @ bus 42V
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Fig. 14 Measured W-Phase lowside Fall MOSFET Vgs @ bus = 42V

3.2.2 Vds Strike Voltage @ Bus =42V

q~‘ TELEDYNE LECROY-I

Everywhereyoulook™ l
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<
Measure P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5:max(C3) P6:min(C3) P7:max(C4) P8:min(C4)
value 621V 211V 576V 115V 546V 269V 15mv -240 pv
tatus v v v v v v v
- zoom(C3)| -150 ms| C1 DC
20.0 Vidiv|
10.0 ms/div|

c 1147 V|

X1= 16841755 AX= -2.757ms
13V X2= 1.681418s VUAX= -362.7Hz
1134V

Fig. 15 Measured U-( Yellow), V-(Red) , W-(Blue) MOSFET Vds strike voltage
@ bus = 42V
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3.3 Current Sensing

gl . i I RN PR TY S “
: I
T FAOUT | |
(NG I
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T
i Phs Current U
2] [
z I
Measure P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5:max(C3) P6:min(C3) P7:max(C4) P8:min(C4)
value >1589V <-49mV >4104 mv -267.2mv 515V 98V 3354mv <-336mV
status 4 ¢ bl L

v v 4 4
e oo FE—SsommE o)
20.0 mVi/di
X X1= 4028718ms AX= 7.680pus
& X2= 40.29486ms 1/AX= 130kHz
Ay 2070m!

Fig.16 Measured Amplifier output(Yellow), pha-current(Red) @ bus = 42V

3.4 Motor Short Circuit Protection

3.4.1 U-V phase short circuit(Static short circuit)

! - ! P TELEDYNE LECROY.
! \Everywhereyoulook

Phase Current

[c1] [c4] 74 zoom(C4)| -64.8 €4 DC
1.00 V/div
5.00 ps/div|
L -9764mV| Xi= 6.1370ms AX= -2.64 s
1 -3684my) X2=  61344ms 1/AX= -379 kHz
Ay 608.0mV|

Fig. 17 Measured Phs Current(C4 Green), U phase voltage (C3 Blue), SCP voltage(C1 Yellow), Rcs voltage(C2 Red) @
battery voltage = 42V

3.4.2 V-W phase short circuit(Static short circuit)

I !

L5 iy '

2 !

. SCP_Ref \ AN s
i W%V" i & 7 MW

i

1

1
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\
\
|
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Everywhereyoulook

-
I
I
|I

[c1] [c4] (1 [24] zoom(C4) 648 mg (MR cioc)
1.00 Vidiv|
10.0 ps/di|
L 7131my| X1= 12662ms AX= -258ps
1 1622mv) X2= 12636ms 1/AX= -388 kHz
by -550.9mV|

Fig. 18 Measured Phs Current(C4 Green), V phase voltage (C3 Blue), SCP voltage(C1 Yellow), Rcs voltage(C2 Red) @
battery voltage = 42V
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3.4.3 U-W phase short circuit(Static short circuit)

1“ TELEDYNE LECROY.

| Everywhereyoulook

T
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1
I
1
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1

~—3 [
|
|
|

e

& R R
Phase current

Zoom(C4)| [N o4omy (MR  cenC|

=
[ z
1.00 Vidiv|
TR X1= 59101ms AX= -220pus
1 -5796mVl X2= 5.9079ms 1/AX= -455 kHz
Ay  489.9mV]

Fig. 19 Measured Phs Current(C4 Green), U phase voltage (C3 Blue), SCP voltage(C1 Yellow), Rcs voltage(C2 Red) @
battery voltage = 42V

3.4.4 U-V phase short circuit(Dynamic short circuit)

Everywhereyoulook

"\‘ TELEDYNE LECROY.

' Phase Current

A

e e S e e
1
i

| 8% FLrociM
500 mVidiv|
1 X
Ly 34.75mV|
Fig. 20 Measured Phs Current(C4 Green), U phase voltage (C3 Blue), SCP voltage(C1 Yellow), Rcs voltage(C2 Red) @
battery voltage = 42V

3.4.5 V-W phase short circuit(Dynamic short circuit)
[ !

w !
T a1 R R AT AR AR R 1A

>
-64.8 ms| C4 DC

X1= -12008ms AX= -2.00ps
X2= -1.2028ms 1/AX= -500 kHz

"\‘ TELEDYNE LECROY.

Everywhereyoulook™

‘ !
3

| ﬂlﬂlase Current

| !
| 1
b 7y
i [za] zoom(Cd)| -64.8 mg| €4 DC
1.00 V/div|
5.00 ps/div|
1 8516mY| X1= 49ps AX= -298ps
t 4620mv| X2= 19ps 1AX= -336 kHz
Ay -389.6mV|

Fig. 21 Measured Phs Current(C4 Green), V phase voltage (C3 Blue), SCP voltage(C1 Yellow), Rcs voltage(C2 Red) @
battery voltage = 42V
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3.4.6 U-W phase short circuit(Dynamic short circuit)

1 ! " N TELEDYNE LECROY
‘Everywhereyoulook” |

,

X1= -639.7ps AX= -2.90ps
X2= -6426ps VAX= -345kHz

Fig. 22 Measured Phs Current(C4 Green), U phase voltage (C3 Blue), SCP voltage(C1 Yellow), Rcs voltage(C2 Red) @
battery voltage = 42V
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3.5 Load Test

3.5.1 Temperature Measure

Setup: Temperature Protect: 85°C, Bus Voltage = 42V

i 1)/S MOS1 | MOS4 | MOS2 | MOS5 | MOS3 | MOS6 NTC LA
0 27.5 27.6 27.4 26.8 27.4 26.5 26.3 27.3
18 30.7 31.0 30.8 32.4 32,5 33.2 26.8 30.0
36 71.7 60.8 69.1 67.0 71.2 72.3 42.5 32.6
54 81.5 68.5 81.2 76.5 87.3 80.3 56.4 36.8
72 78.7 71.6 80.4 80.2 85.7 78.0 61.2 40.8
85 100.3 84.1 94.1 97.2 103.3 99.3 70.0 45.3

3.6 Reliability
3.6.1 Low Temperature Reliability
Setup: TA=-407C, Bus Voltage = 42V
Result: Pass
3.6.2 High Temperature Reliability
Setup : Bus voltage = 42V, Bus Current =3.1 A, TA=90C
if[a/min | MOS1 | MOS4 | MOS2 | MOS5 | MOS3 | MOS6 NTC HLA
30 98.8 99.8 100.3 100.4 101.3 100.4 72.5 96.4
60 99.5 100.5 99.2 101.3 102.3 101 72.4 96.8
90 99.5 102 99.8 102.5 103.8 101.7 73.5 97.5
120 99.5 102.1 99.7 102.5 103.8 101.7 73.5 97.5
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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