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Key Feature:

« Sensorless motor control

» Continuous average current: 3.0A

« High speed motor support

- Motor start fast, stuck restart

» High precision and wide range speed control

* UVP/OCP support

+ Fast phase to phase SCP

+ Small PCB size, simple BOM and assemble

conveniently
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1s Li-ion Battery BLDC Controller Using OB6610

OB6610_S0O8_1836

1.System Electrical Specification

1.1 Input Characteristic

®  DC input voltage rating

®  DC input voltage
1.2 System parameters

®  PWM frequency

®  MCU supply voltage

®  Current sampling resistance
®  Gate driver supply voltage

®  Max of MOSFET drain source voltage value
1.3 Output characteristic

®  Over average current

®  Phase to phase shortcuit average current
®  Restart times

" Maximum of PWM duty

®  Minimum of PWM duty

1.4 Environmental

®  Operating Ambient Temperature
®  Storage Temperature

®  Storage Humidity

1s Li-ion battery of 3.7V

2.8Vto 4.2V

25 KHz
2.8Vto4.2v
15mQ+1%
2.8Vto 4.2V
30.0V

5.0A3S
8.0A40mS

3 times 1S interval

100%

13%

-20 C ~45 C
-40 'C ~100 C
0~ 95% R.H.
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2. Board Information

2.1 Schematic
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2.1.1 Bill of material

Designator Package Description QTY
C1 C0805 Capacitor,ceramic,10uF/25V 1
Z1 SOD323 Zener,5.1V 1
Cc2 C0402 Capacitor,ceramic, 1nF/25V 1
C3 C0402 Capacitor,ceramic,1uF/25V 1
C4 C0402 Capacitor,ceramic,100nF/25V 1
R1 R0402 Resistor,chip,1K,1% 1
R2, R3, R10, R11, R12, R13 R0402 Resistor,chip,4.7K,1% 6
R4 R1210 Resistor,chip,0.015R,1% 1
R5 R0402 Resistor,chip,10K,1% 1
R6, R7, R8, R9, R14, R15 R0402 Resistor,chip,100R,1% 6
U1 QFN20 OB6610FIP 1
u2 SOT23-3 AZ431 1
U3, U4, U5 SOP-8 OBS3006CPS 3
PCB 26mm*26mm 10Z , thickness 1.0mm 1

2.2 PCB Gerber File

25.35

V

Top Layer
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Bottom Layer

Silkscreen Top Layer

© On-Bright Electronics Confidential
OB_DOC_DBM_A 661000



(I3 On-Bright

Arighien our Life

1s Li-ion Battery BLDC Controller Using OB6610

OB6610_S0O8_1836

SCL
SDA

B+

OB6610_S08 1836

Silkscreen Bottom Layer

© On-Bright Electronics

Confidential
OB_DOC _DBM_A 661000



-n"_Br' Ilt 1s Li-ion Battery BLDC Controller Using OB6610
' u OB6610_SO8 1836

Arighien our Life

2.3 Interface Function Description

HoleName Description
B+ Battery input, Bus+
B- Battery input, GND
U Motor U phase output
\% Motor V phase output
W Motor W phase output

2.4 BLDC Controller Board Snapshot

366605 ~Y 3064180906

-

-

0B8610_S08 1836

Confidential
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3. Performance Evaluation

This session presents the test results of OB6610 3.7V/3.0A clectronic trimmer 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 MCU supply(Gate driver supply) | Vpat 2.8 3.7 4.2 \% Fig.1,Fig.2
2 Battery UVP Vbus_uvio 2.8 Vv Fig.3

3 MOSFET gate voltage Vs 1.0 1.6 3.0 \% Fig.4

4 Highside MOSFET rise time T n 345.8 ns Fig.4

5 Highside MOSFET fall time Ti n 373.9 ns Fig.4

6 Lowside MOSFET rise time T 195.9 ns Fig.4

7 Lowside MOSFET fall time Tt 181.0 ns Fig.4

8 Bus supply voltage spike Vpike 1.0 \% Fig.5

9 PWM frequency fewm 25.0 kHz Fig.6
10 | Motor stuck protect time Tstp 66.7 ms Fig.11

Test Equipments

Item Module
Battery 1 cell Li-Iron, 2600mAH
DC source GWINSTEK GPS-3303C
Oscilloscope LeCroy 4024
Current meter /
Differential probe /
Thermo meter DT-847U
Digital multimeter FLUKE 15B+
© On-Bright Electronics Confidential
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3.1 Voltage Test

3.1.1 MCU Supply(Gate Driver) Power ON/OFF & Vref Output
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Fig. 1
voltage @ battery=4.0V

Measured MCU supply voltage and 2.5V reference

CH1:Vear CH2:Vger

FATEIHLEE N, MCU fLrifl 2.5V SRAE S5 RS IE 5 Y

3.1.2 Vs under voltage lockout

o
b e
i vay

1

Fig. 2 Measured MCU supply voltage and 2.5V reference
voltage @ battery=4.0V

CH1:Vear  CH2:Vger
PAEL A ER, MCU LA 2.5V SRAES2 i I ) IE W

i HJU\

-~ TELEDYNE LECROY
'? Everywhereyoulook”

£

.

i

X1= 17877ms AX= 50268ms
X2= 229.04ms 1AX= 19.893Hz

Fig. 3 Measured DC source voltage and U phase voltage @ Vys=4.2V

CH].:VBAT CHZ:VMTR_PHS

CH4:2.8V UVP debounce counter

MCU Q218 T [, RIEARIFIEI il IEF B
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3.1.3 MOSFET Vgo/T, n/T, i/ Ts /Tt

".‘ TELEDYNE LECROY
Everywheroyoulook”

E N |

QT

SR Y AP

T

3
P21all(C1) P4fall(C2)
37398ns 181.00 ns

v v

P3urise(C2) PG~

P1irise(C1)
ns 195.99 ns
v

- .

PT:-- Pg---

X1= 358999ms AX= Ons
X2= 358999ms 1AX= —

Fig. 4 Measured phase U highside and lowside MOSFET Vgo/ T, w/T, /Tt n/Tt

CHl:VGH CHZ:VGL CH4:VMTR_pHs
MCU BtHZES I, RHs R4 SIS fil & 1E 3 %

3.1.4 Vo Spike Voltage

R
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Measure P1:mean(C1) P2:mean(C4) P3:max(C4) P4:min(C4) P5:-. P6:-- P7--- P8:
valu 34762V 50.79mV 57.4mv 26mv
status. v v v v
I et [FE oo ama e o0
20.0 mVidiv|
-80.000 mV/|
---- 129.6mV|
- 1542mV|
Ay 246my|

Fig. 5 Measured Vp,/ U phase voltage and R¢s voltage
CH1:VBAT CHZ:VMTR_pHS CH4:|CS
100% 52 HIEAT,  HL L ORISR
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3.2 PWM Test

3.2.1 PWM Frequency

ﬂ? TELEDYNE LECROY
Everywheroyoulook”

Measure Plrise(C1) P21all(C1) P3:rise(C2) P4all(C2) P5:ffeq@v(C4) PB--- PT--- Pg---
value 356.93ns 37378ns 4112220245 293838145 24.95962kHz
status v v 3 3 a
(=] oCil (B2 c2oc]
2.00 Vidi
6.000
1 1740 X1= 208799ms AX= 0ns
Ly 1'704& X2= 208799ms 1AX= —

Fig. 6 Measured phase U voltage rising edge period
CH4:lyr_phs
25.0KHz PWM AR ¥

3.2.2 Power On

TELEDYNE LECROY
Everywhereyoulook” |

s
e
; X1= 160.0000ms OX= 0.0ps
y 000 X2= 160.0000ms 1AX=  —
y _ 000m)

Fig. 7 Measured Vp, voltage / phase U voltage and Rcs voltage
CHl:VBAT CHZ:VMTRipHS CH4:|CS
LR Z) AR H S ATAR AT
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3.2.3 Power Off

TELEDYNE LECROY
verywhereyoulook

Fig. 8 Measured Vp, voltage / phase U voltage and highside / lowside gate drive voltage
CH].:VBAT CHZ:VMTR_pHS CH3:VGH CH4:VG|_
R e PR A R AU F S A T B IR B

3.3 Current sampling

q? TELEDYNE LECROY
Everywhereyoulook
la

M

o %
WA WA WA i Wﬂmmﬂ

B o oen FE ——Tooma o0
2.00 Vidiv|
1.15000 V|

Fig. 9 Measured phase U voltage and R voltage

>

CHZZVMTR_pHS CH4:|CS
FATL A I B R AT F R R YA SREARE FEL BEL 795 3 L s YT
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3.4 Over Average Current Protect

| T I
N TELEDYNE LECROY
| 1 ’. Evorywhereyoulook |

Measure P mean(c1) P2:mean(C4) P3:max(C4) P4:min(C4) P5:--- PG~ PT:-- Pg---
value 21 97mv 639myV s1mv
v

7T Do S735|RER_ ©i00)
5.00 V/div|
-6.3500 V|
32537V| X1= 2755788s AX= -2.014477s
9.4 mv| X2= 74131ms 1UAX= -496.407 mHz
Ay -32444 V|

Fig. 10 Measured Vy,s/ phase U voltage/OCP debounce toggle counter and R voltage
CH1:Vear CH2:Vwrr pHs CH3:0CP debounce counter CH4:lcs
FELALIE R A5 o LA R A R IR AP B

3.5 Motor Stuck Protect
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Measure P1 mean((ﬂ) P2:mean(C4) P3:max(C4) P4:min(C4) P5--- P6--- P7--- P8---

value 3385 mV -82mv

v
FLT oCT 27059 T 0C
5.00 Vidiy
63500V
L 275my| X1= 2826745 AX= -68.982ms
L'x :ggm X2= 2757765 1AX= -14.497 Hz

Fig. 11 Measured Vya/phase U voltage/motor stuck protect flag and R.s voltage
CH1:Vgar CHZZVMTR_pHs CH3:0CP debounce counter CH4:lcs
FATL PRI {5 TR HUTUAR HUR RN -R LR
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3.6 Motor Short Circuit Protection

3.6.1 U-V phase short circuit

".‘ TELEDYNE LECROY
Everywhereyoulook”

€ o (e —E . -
20.0 mVidi
-60.000 m
1 449806 m X1= -21478ms AX= 68712ms
Ly ;g:g;;m X2= -146.06ms 1/AX= 14.553Hz

Fig. 12 Measured phase U voltage and R voltage @ battery voltage = 4.0V

CHZ:VMTR_pHS CH4:|cs
U-V/ A 17 24 T R IR0 SR A it L 4 S Pt R B8 DR BT

3.6.2 U-W phase short circuit

qv TELEDYNE LECROY
Everywheroyoulook”

T oo FE i oo
20.0 mVidiv|
-60.000mV|
1 93.1361mV| X1= -7989ms AX= 67.126ms
l’ky gg%?‘:xx X2= -1277ms 1AX= 14.897 Hz

Fig. 13 Measured phase U voltage and R.s voltage @ battery voltage = 4.0V
CHZZVMTRipHS CH4:|CS
U-W A 170 5752 L JAT SR AR L BEL 1 3 B, S DAL PR A
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3.6.3 V-W phase short circuit

——

W i
T

[e&) Furoc NE___ S57msME 2 oc)
20.0mvidi|
-60.000
L 947361 X1= -3398ms OX= 68346ms
1 111161mY Xe= 34364ms UOX= 14631Hz
by 164250

Fig. 14 Measured phase U voltage and R.s voltage @ battery voltage = 4.0V
CHZ:VMTR_pHs CH4:|CS
VW [ 5% T R S0 SR A it L 48 S it R 6 B8 DR BT

3.7 Mosfet Temperature Rise

| |

{ TELEDYNE LECROY
! " Evorywheroyoulook. |

: |
5.0A, 10S, 100 C |uey  * remescs PamaxC) [ o Po- Pr. [
=

v v v v

I i S——rT e
2.00 Vig
20000

4 1 X1= 7500005 AX= Ops

2 00; X2= 7500008 1AX= —

Fig. 15 Measured Bus voltage, U-phase voltage and R¢s voltage @ battery voltage = 4.0V
CH].:VBAT CHZ:VMTRJDHS CH4:|CS
i 25°CF 5.0A P HIRFFEE TAE 10S, il MOS #4524 100°C

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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