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Key Feature:

« Single chip controller solution

- High integration of MCU, pre-driver, LDO.

« SVPWM control with hall sensor feedback.

* 19% duty start.

- temperature sensing and thermal protection.
« Two levels battery under voltage protection

« PCB size small, can be integrated with the

motor.
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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

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

®  Maximum of PWM duty
®  Minimum of PWM duty

1.4 Environmental

®  Operating Ambient Temperature
®  Storage Temperature

®  Storage Humidity

12v/i24v

9V to 26V

0to 4.5V

9V to BUS Voltage

21.6 KHz
5VE2%
15mA
20mQ

1

0

5V

40V

1%

99%
30%

-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

oF i g e o
U B FEL AR LA 47uF/35V C1 SMD 6.3*5.4mm 1
T LS 100nF C2,C7 C0603 2
T LS 10uF C3 C0805 1
U B 10uF C4 C0603 1
T LS 1nF C5, C13, C15 C0603 3
T LS 100pF C6 C0603 1
U B 10nF C8, C12 C0603 2
I Fr HL25 100nF C10 C0805 1
I Fr HL2 10uF C11 C1206 1
Fo 27V D2 SOD123 1
R 4148 D3 SOD123 1
NPN i /i =#% | MMBT5551 Q1 SOT-23 1
FEIR SS41F HALL1, HALL2, HALL3 | SOT-23 3
I FLBH OR J2 R1206 1
i - B BHL 100K R1 R0603 1
U5 7 LR 20K R2 R0603 1
R3, R5, R8, R10, R11,
U5 A FL R 10K R12 R18, R20 R0603 8
NTC i 5 FLFH 10K R4 R0603 1
R6, R15 R16, R21,
ki - B BHL 1K R25, R27 R0603 6
i - EL BHL 10R R7 R0603 1
i - FL BHL 47K R13, R14 R0603 2
i - P BHL 100R R22, R26, R28 R0603 3
RG1, RG2, RG3, RG4,
i - FL BHL 33R RG5. RG6 R0603 6
@R L 20mR RCS R2512 1
IC OB6611 U1l QFN28 5*5mm 1
P/N-MOSFET PDS4701 U2, Us, u4 SOP-8 3
PCBA OB6611_FOR_FAN 2002 | PCBA 63.5*63.5mm 1
© On-Bright Electronics Confidential

OB_DOC_DBM_B_661100




-l]" BI‘ I’lt 12/24V FAN Controller Using OB6611
u 0B6611_FOR_FAN 2002

a«;ma our Lt

2.3 PCB Garber File

Top Layer Bottom Layer
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2.4 Connector Function Description

-

NC
B B ERBA :
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GND ¢ £
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HoleName Description
HL 5+ Bus+
H Y- Hi 2L
PWM i is i A PWM g4 A\ (P98 19us-100us) , BRIk

FG oK, HALLC 55 %
H+ H1 Bus+Hi A [F]
HA HALLA {5 S\
HB HALLB 15 5%\

HC HALLC 55 %A

GND Hhgk

NC NC

e LN SIRTEBEE PN THSFRBHIEE N (AD A4y K H K 0-4.5V)

GND Hhzk
U Motor U phase output
\ Motor V phase output
W Motor W phase output
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2.5 Controller Board Snapshot
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3. Performance Evaluation

This session presents the test results of OB6611 12/24V FAN 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 LDO5V | 49 | 5 |51 | V E:géﬁ:g:i
2 MOSFET gate voltage Vgs 5 \% Fig.5
3 Highside MOSFET Rise time Tr_h 0.161 us Fig.6
4 Highside MOSFET Fall time Tf h 0.401 us Fig.7
5 Lowside MOSFET Rise time Tr_| 0.118 us Fig.8
6 Lowside MOSFET Fall time Tf_| 0.274 us Fig.9
7 gg:;iifﬁgm LowsideOn DT1 1.055 us Fig.10
gg:;iifﬁé)”/ LowsideOft DT2 1.133 us Fig.11
MOSFET Vds in MOTOR Stall Vds 29.08 \% Fig.12,Fig.13
10 | Bus Current in MOTOR Stall Bus_Cur 1.94 A Fig.14, Fig.15
Test Equipments
Item Module
DC source LW12050KD
Oscilloscope LeCroy wavesurfer424
Current meter Tek TCPA300
Differential probe CATIII
Multi-meter VC9808
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3.1 Voltage Test

3.1.1 Gate Driver & MCU Supply Power ON/OFF
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Fig. 1 Measured gate driver and MCU supply voltage @ 12V Fig. 2 Measured gated river and MCU supply voltage @ 12V

prop—

e,

Fig. 3 Measured gate driver and MCU supply voltage @ 25V Fig. 4 Measured gated river and MCU supply voltage @ 25V

3.1.2 MOSFET Vgs
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Fig. 5 Measured highside and lowside MOSFET Vgs Fig. 6 Measured highside MOSFET Vgs
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Fig. 7 Measured highside MOSFET Vgs Fig. 8 Measured lowside MOSFET Vgs
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Fig. 9” Measured lowside MOSFET Vgs
3.1.3 Dead Time
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Fig.10 Measured high side off and low side on Dead Time Fig.11 Measured high side on and low side off Dead Time
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3.1.4 MOSFET Vds

ol H&iﬁi’”ﬁw
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T pp—

Fig. 12 Measured low side MOSFET Vds in motor stall @ 25V Fig. 13 Measured high side MOSFET Vds in motor stall @ 25V

i o

3.2 BUS Current Test
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Fig. 34 Measured U phase voltage, Bus current Fig. 45 Measured U phase voltage, Bus current

3.3 Temperature Test

AR SRS, L E T IO AT A 2 N, BRI T

JEW ZRH =15 JE R =7 JEW R =1
LA | 2/ | LB | 2/ | LA | 2 /R
MCU (U1 39.3C 38.6C 39.1°C 38.1C 38.5C 39.0C
MOS(U4) 36.8C 36.6C 36.2C 35.8C 37.0C 37.3C
MOS(U3) 36.7°C 36.4°C 36.4°C 35.5C 36.2°C 36.8C
MOS(U2) 35.2°C 35.3C 34.5C 34.1°C 33.6C 35.0C
HAE (CD 27.1°C 27.6C 28.3C 28.7°C 28.5C 29.5C

AR ARG, i .
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3.4 Hall Error Test
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Fig. 56 Measured U phase voltage, HallA Fig. 67 Measured U phase voltage, HallA
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Fig. 78 Measured U phase voltage, HallA
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3.5 SCP
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Fig. 89 Measured U phase voltage, V phase voltage, Current, SCP Pointer

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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