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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

» Forward/Reverse selection

» 20% 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

Revision history:

Revise Date | Version Reason/Issue
2020-12-04 | 00 First Issue
2021-01-13 |01 Updated BOM list
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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
®  Phase current overcurrent protection delay

®  Non-Full speed instantaneous current protection

®  Non-Full speed instantaneous current protection

delay
®  Secondary phase current protection
®  Secondary phase current protection delay

®  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
14V to 25V
0to 5V

20KHz
5V+2%
100mA

1mQ

16
Self-calibration

Battery voltage 18V
@ 5 cells battery

35.7V
1%

80A
8ms

80A

8ms

100A
100us

100%
21%

-20°C to 60°C
-40 'C to 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

Position Description Package | QTY
C1 Capacitor,ceramic,3.3nf/25V,X7R,10% 0603 1
c2,C3 R L= LI E
Cc7,C8,C9, C15,C17,cC18,Cc21 Capacitor,ceramic,10uf/25V,X7R,10% 0805 7
Cl1,C14 Capacitor,ceramic,1uf/25V,X7R,10% 0603 2
C19,C22 Capacitor,ceramic,1nf/25V,X7R,10% 0603 2
Ce6, C10, C13,C23 Capacitor,ceramic,100pf/25V,X7R,10% 0603 4
C12,C20,C24 Capacitor,ceramic,100nf/25V,X7R,10% 0603 3
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,M0OS3,M0S4,M0S5,MO
S6,MOS7,M0S8,M0S9,M0OS10, Power MOS,NCE3080K (30V 80A) TO252 12
MOS11, MOS12
Q1 PNP,MMBT5401 SOT23 1
Q2,Q3 NPN,MMBT5551 SOT23 2
S%fé%?’gfé%’R6’R71’R72’ R73, | Resistor,chip,33R,5% 0603 12
R7, R14, R52 Resistor,chip,51K,1% 0603 3
R9, R19, R54 Resistor,chip,13K,1% 0603 3
R56 Resistor,chip,51K,5% 0603 1
R8, R18, R23,R53 Resistor,chip,180k,1% 0603 4
EiiRESZ 7RA|?63 ORzglREgg R34, R35, Resistor,chip,10k,5% 0603 12
R10, R11, R12 Resistor,chip,10R,5% 0603 3
R13,R15,R22,R29, R36, R43,R61,R62 | Resistor,chip,1k,5% 0603 8
R20 Resistor,chip,3.9k,5% 0805 1
R24 Resistor,chip,18k,1% 0603 1
R26 NTC,TSM1A103-34D,10K,B=3950,1% 0603 1
R32,R57 Resistor,chip,2k,1% 0603 2
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
R47 Resistor,chip,1.5k,5% 0805 1
R16 Resistor,chip,1k,5% 1206 1
R55 Resistor,chip,1mR,1%,3W 2512 1
S1 Key,6mm*7mm,auto-release SWPB 1
Ul 0B6627LGQP LQFP48 1
U3 78L12 SOT89 1
Notel: BOM is used in 5 cells battery

© On-Bright Electronics Confidential

OB_DOC_DBM_D_6627L01




- = 18V45A Flow current switch Electric Rotary Hammer
‘ 'n“'Bl'lﬂm Controller Using OB6627L
i e Ly OB6627_12MOS_DC 2047

2.3 PCB Garber File
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2.4 Connector Function Description

) n}mw u.- -D.L‘
R;\um S

M(\SI (

a1V MOS6

Ww@
| “56 ,._ " 0602"»]

394) 06 03 (Vi 14‘

Top Bottom
Name Description
BAT+ Battery input, Bus+
BAT- Battery input, GND
KEY Pinl Current output port of Flow current switch
U Motor U phase output
\% Motor V phase output
w Motor W phase output

J3- 8pin connector

Pin Num Description Voltage Range
1 GND 0
2 Speed signal input 0~5V
3 Speed signal supply 5v
4 Motor Direction Controll 0~5Vv
5 GND 0
6 Motor Direction Control2 0~5v
7 LED+ 0~12v
8 LED- 0~12v

© On-Bright Electronics

Confidential
OB _DOC DBM_D 6627L01




. - 18V45A Flow current switch Electric Rotary Hammer
‘ 'n"'Brunt Controller Using OB6627L
el Your L&y OB6627_12MOS_DC 2047

2.5 BLDC Controller Board Snapshot
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3. Performance Evaluation

This session presents the test results of OB6627L 18V25A Electric Wrench Controller demo. TA=25C

No Parameter Symbol Min Type Max Unit
1 Battery UVP Vbus_uvLo 14.0 \
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 0.427 us
6 Highside MOSFET Fall time Tf h 0.671 us
7 Lowside MOSFET Rise time Tr_| 0.440 us
8 Lowside MOSFET Fall time Tf | 0.502 us
9 PWM frequency fewm 20 kHz
10 PWM duty Duty 21 100 %
11 Current amplify coefficient 16
12 MOSFET current sh_utdown time in 10 us
MOTOR short circuit
13 MOSFET Vds in MOTOR short circuit 30 \Y
Test Equipments
Item Module
DC source LW12050KD
Oscilloscope LeCroy HDO420
Current meter Tek TCPA300
Differential probe CATIII
Multi-meter VC9808

3.1 Voltage Test
3.1.1 Gate Driver & MCU Supply Power ON/OFF

i P ! e
Al ;
7y Vin 1 +19VY
i . +5V
; Vin | i .{ iL
1 +hY e S AL s - Phs voltage ——
d = ‘”’*‘#'IZV"'* ‘ i i
A i
: Phs vol{age !
: | |
Fig. 1 Measured bus voltage ,VCC=12V, LDO=5V @ Fig. 2 Measured bus voltage ,VCC=12V, LDO=5V @
bus=22Vv bus=22Vv
Power On Time = 147ms Power Off Time = 18.8s
© On-Bright Electronics Confidential

OB_DOC_DBM_D_6627L01
-10 -




Arighien our Life

On-Bright

18V45A Flow current switch Electric Rotary Hammer

Controller Using OB6627L
OB6627_12MOS_DC 2047

3.2 MOSFET

3.2.1 Vgs Rise/Fall Edge Time

GH1 GH2 GH3 GL1 GL2 GL3
tr/us 0.427 0.426 0.423 0.440 0.462 0.476
tflus 0.671 0.706 0.697 0.502 0.495 0.482
AP ey
Fig. 3 Measured U-Phase highside Rise MOSFET Vgs @ bus = 18V
' e e
i ]
%
I
|
: |
I+ Fall time |
L R O TR Cpe—
: 1
Fig. 4 Measured U-Phase highside Fall MOSFET Vgs @ bus = 18V
i e ey
L
A
T
I
1
U- Rise time
- »%ﬁ}- - 77%
Fig. 5 Measured U-Phase lowside Rise MOSFET Vgs @ bus = 18V
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Flg 6 Measured U-Phase lowside Fall MOSFET Vgs @ bus = 18V
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Fig. 7 Measured V-Phase highside Rise MOSFET Vgs @ bus = 18V
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Fig. 8 Measured V- Phase highside Fall MOSFET Vgs @ bus = 18V
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Fig. 9 Measured V-Phase lowside Rlse MOSFET Vgs @ bus = 18V
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Fig. 10 Measured V-Phase lowside Fall MOSFET Vgs @ bus = 18V
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Fig. 11 Measured W-Phase highside Rise MOSFET Vgs @ bus = 18V
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Fig. 12 Measured W-Phase highside Fall MOSFET Vgs @ bus = 18V
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Fig. 14 Measured W-Phase lowside Fall MOSFET Vgs @ bus = 18V
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3.2.2 Vds Strike Voltage @ Bus = 22V

U+ V+ W+
Vds / V 34.86 34.6 35.7
U- V- W-
Vds /V 31.01 31.2 35.3

Hmmmmmmfuwmumw% WM i

e | 15 Vd.:s

Messwe  Pumay  F2mecs P,
44444

P, Fe P [
E’m
Y= 2500000z A= Chs
¥o= 2200008 K= —

Fig. 15 Measured U+(Red), U-(Green) MOSFET Vds strike voltage @ bus =

,,rmy.hv

E;:i

| e

22V
W : R e sy
i i
1 ;
AR s v_ﬂVdS ot TR ERAE ] S ST
r_(\if\‘.i\}ﬁ““‘»“" P }l e L 1 TR {
V4 Vds

Fig. 17 Measured W+( Red) W-( Green) MOSFET Vds strike voltage @ bus =
22V
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3.3 Current Sensing

TELEDYNE LECROY
Everywhereyoulook™ le

an

E,%‘OUT“-

-l AR
Py

|
|
T
|

Phs Current

Measure
value
staius

P1:max(C1)
2. 240 v

P2:max(C4)
534mv

PR3- P4--- Ph=-= P8z Plz=- P8:---

v
¥ zoom(C4
310 mV/div|
3.60 ps/div|
473.9mV|
Ay 123.9mV|

FTEE i J
R EAY L2

X1= -20.6862ms AX= 28.5095ms
X2=  7.82334ms 1/AX= 35.0760Hz

Fig.18 Measured Amplifier output(Yellow), pha-current(Green) @ bus = 22V

3.4 Motor Short Circuit

Protection

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

TELEDYNE LECRU‘
Everywheroyoulook

»

Measure
value
status

P1max(C1)
627 mV

P2:max(C4)
22 39 v

Fig. 19 Measured U(C4 Green)/V(C3 Blue)-phase voltage, SCP voltage(C2 Red), Rcs voltage(C1 Yellow) @

s AAAAAAAAA A mmi—n AN AR A

P6:--- PT=-- Pg---

G4y W& —c2c)

zoom((

3.30 Vid

1.54 psid
3203

10.406
7.204

X1= 82125ms AX= 248ys
X2= 82149ms 1/AX= 404 kHz

battery voltage =18V
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3.4.2 V-W phase short circuit(Static short circuit)

[ !
qP TELEDYNE LECRO
’ Everywhe Jr(:you\c()KY

| '
-

3 J
4, A i g S ¥ RRRAETIY =250 A S
F — — — .,,,,,,A,ﬁ(:q,n SE— LA\V e 1 SO oo
Measure P1:max(C1) P2:max(C4) R P4 PS5~ P6~-~ P7=-- P8~~~
value 613mv 2633V

status

X1= 11270ms A&X= -868us
X2= 11183 ms 1AX= -115kHz

Fig. 20 Measured V(C4 Green)/W(C3 Blue)-phase voltage, SCP ' voltage(C2 Red), Rcs voltage(C1 Yellow) @
battery voltage =18V

3.4.3 U-W phase short circuit(Static short circuit)
!

[ o4 TELEOYNE Lecnog
Everywheroyoulook,

QWM

|

i

!
!
l
)
T —
b i I 1\\‘ :
SCP_Ref | i
¥ 1O L V2 (& e ) | ) = ——
B CS o ~~"‘;§"’”‘< T e T
T i ‘
s LN / ]
= = =
Measure P1max(C1) P2:max(C4) --- PG--- P7--- P8---
value 617mV 24 79v

Sams (2]

Z00m(Ca)| z

3.60 Vidiv|

7.5 psidiv|

11811 X1= 11292ms OX= -850ps
gg;g X2= 11207ms UAX= -118kHz

Fig. 21 Measured U(C4 Green)/W(C3 Blue)-phase voltage, SCP voltage(C2 Red), Rcs voltage(C1 Yellow) @
battery voltage =18V

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

I 1 W TELEDYNE LECROY
Everywhereyoulook, by

.....
i

[ P6--- P7-- Pg:---

Measure P1:max(C1) P2:max(C4)
value 1 702V 302V

8.4 Vidiv

3.40 ps/div|
14.010 V| X1= 56439ms AX= -6.70us
;ggv X2= 56372ms 1AX= -149 kHz

Fig. 22 Measured U(C4 Green)/V(C3 Blue)-phase voltage, SCP voltage(C2 Red), Rcs voltage(C1 Yellow) @
battery voltage =22V
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3.4.5 V-W phase short circuit(Dynamic short circuit)

qi‘ TELEDYNE LECROY |

Everywhereyoulook, \

SR
_SQP Bt &
J W\;W\‘IWWN ~~~~~ e f/—:/'l_)) &:/—V
o ce— %{ — -
W ; T— — i
S S 5 S S WOu——— | [ ——— O ————— h: E I‘
Measure P1:max(C1) P2 max(Cd) P6-- P7n-- Pg---
value 869 mv 291 V

status

@ oo #E_cioc|
1.00 V/div|
1.0300 V|
1 586.9m) X1= 17375ms AX= -6.28ys
lTlY -61129:5? X2= 17313ms 1AX= -159kHz

Fig. 23 Measured V(C4 Green)/W(C3 Blue)-phase voltage, SCP voltage(C2 Red), Rcs voltage(C1 Yellow) @
battery voltage =22V

3.4.6 U-W phase short circuit(Dynamic short circuit)
[ i ‘ ! qP TELEDVNE LECRO‘}

CS | s e \/\# ‘
l l I — s
¥ v
Measure Pimax(C1) PZMax(C4) P5--- P6--- P7--- P8:---

value 1691V 353V
status

- 0 ‘
5.1 ps/div|
. X1= 56.6345ms AX= -728s
= X2= 56.6273ms 1/6X= -137 kHz
-5.012V|

Fig. 24 Measured U(C4 Green)/W(C3 Blue)-phase voltage, SCP voltage(C2 Red), Rcs voltage(C1 Yellow) @
battery voltage =22V
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3.5 Temperature Test

3.5.1 Temperature Measure

Setup : Bus voltage = 20.2V, Bus Current = 10.2A, TA=60C

MOS1 MOS2 MOS3 MOS4 MOS5 MOS6 NTC

30min 75.9 73.9 73.2 75.3 76.9 75.5 76
60min 76.9 74.9 74 76.1 77.9 76.5 77
90min 76.8 74.9 74.1 76.1 77.9 76.4 77.1
120min 76.8 75 74.2 76.1 78 76.5 77
3.6 Reliability
3.6.1 Low Temperature Reliability

Setup: TA=-40°C, Bus Voltage = 18V

Result: Pass
3.6.2 High Temperature Reliability

Setup: TA= 607, Bus Voltage = 20.2V

Result: Pass
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