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1.System Electrical Specification

1.1 Input Characteristic
®  DC input voltage
1.2 System parameters

®  PWM frequency

®  MCU supply voltage

®  Current sampling resistance

®  Gate driver supply voltage(P MOS)
®  Gate driver supply voltage(N MOS)

®  Max of MOSFET drain source voltage value
1.3 Output characteristic

®  Phase to phase shortcuit average current
®  Over average current

®  Maximum of PWM duty

®  Minimum of PWM duty

1.4 Environmental

®  Operating Ambient Temperature
®  Storage Temperature

®  Storage Humidity

5V to 24V

20 KHz

5V
47mQ+1%
6V(max)
5V

30V

7A 0.5mS
5A5S
100%
10%

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

2.1 Schematic

PYM Rs  C5
WIS gy +5Y

1K TinF
GND2 ;” O
GND
RE

R7
4 242.2K
" 242.2K scL
@mh SCD)A
EDE P 0
100R
c3
b
rlr L 1UF-0805
T w
= g
-5 :
Ao
[=]
tour-0805 | .| . . o . . OBes1iQENS 5%3)
[ - — — Ul
E 2 ¥ g 5 E 2 b2
g £z 2 2 €& £
& z B & - z I 8 \
| = & B B & 2] 52 D2
—1p2s CMPaIN W BEMT] R41 3 2 v
= CPWMLT 1o6a Gz Dzl
2 . |20 3. 6
[BUS DET >—— ADC| CMPIIN —————(V_BEMF] $1 1
~ ~ [ PWHIHT fon =1 pp—!
CUR_DET ——— ancz empams U BEMF ] rao
) ) 4506-30F8
CT— = fancz OBé6611 v |2 T )
CPWN_IN > apcsices XTALLPLG [ w3
; 6 s pzE
ADCG KTALZTAS R43 3 7
[CPWMLZ>——(gR| G2z D2 w
Tl ancs RSTPAA S el o fe
. = R4 4l s
5 o e g [PWMH 1o Gl DI
2 b # =1 = Li
KR I == 4606-S0P8
- = < = ot =
U4
L2 paf® ‘
R4S
[PWML3 TOUR] 2a p2 U
Ra6 351 b1t
VB a. 5
OUS . CPWMH3 YOOR Gl pi—
4506-50P8
1pK
I5V/4 R1
U, 1K
LCs /HCB N L R0 [ CUR DET >
D et c12
K TinF R %m;:
L 0.1R=
I
&ho3 M =
© On-Bright Electronics Confidential

OB_DOC_DBM_A_661100



.n"_Br' Ilt Multi Li-ion Battery BLDC Controller Using OB6611
4 u OB6611_1902

Arighien our Life

2.1.1 Bill of material

Designator Package Description QTY
C13 EC8 Capacitor,electrolyte,47uf/50V 1
C6 C0805 Capacitor,ceramic,10uF/25V 1
C3 C0805 Capacitor,ceramic, 1uF/25V 1
Cc7 C0805 Capacitor,ceramic,100nF/25V 1
C15,C16,C17 C0402 Capacitor,ceramic,100nF/25V 3
C1,C5,C12 C0402 Capacitor,ceramic,1nF/25V 3
R1, R10,R30,R31,R32,R36,R37,R38 R0402 Resistor,chip,10K,1% 8
R33, R34, R35 R0402 Resistor,chip,2K,1% 3
R2, R5,R20,R47,R48 R0402 Resistor,chip,1K,1% 5
R6,R7 R0402 Resistor,chip,242.2K,1% 2
R8,R9,R41,R42,R43,R44,R45,R46 R0402 Resistor,chip,100R,1% 8
R15 R0402 NTC,chip,10K,B=3950,1% 1
RO R1206 Resistor,chip,47mR,1% 1
R16 R1206 Resistor,chip,0.0R,1% 1
PCB 31.8mm*31.8mm 10Z , thickness 1.6mm 1
U2, U3, u4 SOP-8 OBS3006CPS 3
U1 QFN28 OB6611FIP 1

2.2 PCB Gerber File

31.8m

Top Layer Bottom Layer
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coet_t13aso

Silkscreen Top Layer Silkscreen Bottom Layer

2.3 Interface Function Description

HoleName Description
B+ Battery input, Bus+
B- Battery input, GND

Motor U phase output

U
\% Motor V phase output
W Motor W phase output
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2.4 BLDC Controller Board Snapshot

3. Performance Evaluation

This session presents the test results of OB6611 24.0V/1.0A electronic 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=20C
No | Parameter ISymbo Min Type Max | Unit Correls:?;ndlng
1 MCU supply \Y, 49 5 5.1 \Y Fig.1,Fig.2
3 MOSFET gate voltage Vgs 4.0 5 6.0 \Y Fig.4-1/ Fig.4-2
4 Highside MOSFET rise time(P/N) | T, , 200/400 ns Fig.4-1/ Fig.4-2
5 Highside MOSFET fall time(P/N) | Ti 210/220 ns Fig.4-1/ Fig.4-2
6 Lowside MOSFET rise time(P/N) | T, 490/480 ns Fig.4-1/ Fig.4-2
7 Lowside MOSFET fall time(P/N) | Ty 580/510 ns Fig.4-1/ Fig.4-2
8 Bus supply voltage spike Vpike 1.5 \% Fig.5-1/ Fig.5-2
9 PWM frequency fewm 20 kHz Fig.6-1/ Fig.6-2
10 | Motor stuck protect time Tste 0.7 S Fig.10
11 | Over Current protect time Tste 5 S Fig.11
12 | Short Circuit Protection time Tstp 0.5 ms Fig.12
Test Equipments
Iltem Module
DC source LW-12050KD
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 Power ON/OFF & MCU Supply

* TELEDYNE LECADY
Exnwhskyouco

Fig. 1 Measured MCU supply voltage and DC input voltage
@ input voltage =24.0V
CH1:Vpc CH4:Vycu

3.1.2 MOSFET Vgo/T, o/ T, /Tt nlTs

*[EIHIVNE LECROY:
Exnwirrayodony

Fig. 2 Measured MCU supply voltage and DC input voltage
@ input voltage =24.0V
CH1:Vpc CH4:Vycu

TELEDYNE LECNUV'
‘F? Everyharoyoucor |

|

|
|
|
|

«
L AL PL A !
s HHEHHHFERHA A |
3 I
Measure P1rse(C1) P21alig020(C1) P3nise(C2) P41alC2) P5=- Pgi--- P7-- Pgx--
value 20222508 211.789ns 439.190ns 53075005
status P v v v v e
| [ oowfEE [ 2i2ms (% 1ot ]
500 mVid
14700

Fig. 3-1(P MOS Modulation)Measured phase U highside and lowside MOSFET

Vg 5/ Trﬁh/ Tul Tfih/ TU

CHl:VGL CHZ:VGH CH4:VMTR_PHS

© On-Bright Electronics

Confidential
OB _DOC _DBM_A 661100



n"_Br'um Multi Li-ion Battery BLDC

Arighien our Life

Controller Using OB6611
OB6611_1902

LLELLLL L L

TELEDYNE LECROV'
AR i

LU
SITTTTEETTE TR T e rrerees

]

Measure PlrselCl) P211B020C1) P60 P413(CZ) F5e- Fh--e
value 38875Tns 21099008 43091705 50805088
status v v v v

| a0
T

Fig. 4-2(N MOS Modulation)Measured phase U highside and
Vgs/ Tr_h/ Tr_|/ Tf_h/ Tf_|

CHl:VGL CHZ:VGH CH4:VMTR_PHS

3.1.3 Vpa Spike Voltage

i

F--- [

lowside MOSFET

ﬂr TELEDYNE LECROY
Everywhereyoulook

e |

AT

n = = s
Measure PImax(C4) P2min(C4) P3ze- Pdaee P3eee Pp:-- P P8
value B0V 244V
stalus v 4
/ - 000ms (Mg 20t

Fig. 5-1(P MOS Modulation)Measured Vpc/ U phase voltage
CH1:Vpc CH3:Vurr_pHs
100% 5 A LLigdT, BREHEBIY

Xt=  9993%%8ms AX= -20.00000ms
X2= -1000000ms 1AX=  5000001Hz
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TELEDYNE lECRUYl
ﬁ Everywhereyouiook” |

—_—— = ——

:El
i
I
|
|
|

A
Measure PimaxC4) P2min(C) P3:-- Pdeee P3--- P Pg--
value 20V 2%9v
stalus v v
f 000 200

Fig. 6-2(N MOS Modulation)Measured Vpc/ U phase voltage
CH1:Vpc CH3:Vwurr_pHs
100% 25 tLIB AT, BRHERHUR Y

3.2 PWM Test

3.2.1 PWM Frequency

M

Xt= 9993%8ms  AX=  -20.00000ms
X2= -10.00000ms 1iAX=  -50.00001Hz

q TEELEDVNE LECROY I

VoryARreyouooK

¢
Measure P1:rise(C3) P21all(C3) P3freq(C3) P4e-- PS5~ PT--- Pg:---
value 160.90 ns 140.73ns 19.9010870kHz
stalus v v a
o FE_umkE _wx
10.0 Vid
~10.750
43m! Xi= 582000ms AX= -4999998 ms
1 159m X2= 820.000ps 1AX= -2000001Hz
&y 16m

Fig. 7-1(P MOS Modulation)Measured phase U voltage
CH3: Vwrr_pHs
20.0KHz PWM #5i% it
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??TELEDVNE LECRUV
Everyaheroyoulook

P1irise(C3) F21all(C3) P3freq(C3) Pd--- P5;e-- P=-- PTe-- Pg:---
865ns B4.7ns 2002333kHz
v v &

836 €2 DL

Xi= 133600ms AX= -9.99338ms

X2= 336000ms 1AX= -100.000Hz
9m

Fig. 8-2(N MOS Modulation)Measured phase U voltage
CH3: Vurr_pHs
20.0KHz PWM #5i it &

3.2.2 Power On

" N TELEDYNE LECHOYl

Everywheroyoulook™ |

<

2
|
|
|
|
|

X1= -446.000ms AX= 999.9999ms
X2= 553.9999ms 1/AX= 1.000000 Hz

Fig. 9-1(P MOS Modulation)Measured Vpc voltage / phase U voltage and R voltage
CHl:VDC CH3:VMTR_pHS CH4:|C3

R LA BT H R BT
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; |
PR s |

i

|
L *
|

' |

i

X1= -468.000ms AX= 999.9999ms
X2= 531.9999ms 1/AX= 1.000000Hz

Fig. 10-2(N MOS Modulation)Measured Vp, Voltage / phase U voltage and R.s voltage
CHl:VDC CH3:VMTR_PHS CH4:|CS
FLHLAER Bl FH FHAH R B

3.2.3 Power Off

Everywheroyoulook” |

i 1
} TELEDYNE LECROY |
|
|

FLT OCTM
500 Vidiy

X1= 426410ms  AX= T74.93750ms
X2= 79.1916ms 1AX= 1334445 Hz

Fig. 11-1(P MOS Modulation)Measured Vpc voltage / phase U voltage and highside /
lowside gate drive voltage

CH].:VDC CHZ:VGH CH3:VMTR_pH$ CH4:VGL
P e R R H S A0 b T P IR B

© On-Bright Electronics Confidential
OB _DOC _DBM_A 661100

-12 -



-l]"_Br' Ilt Multi Li-ion Battery BLDC Controller Using OB6611
4 u OB6611_1902

Arighien our Life

‘ I
I TELEDYNE LECROY
| | ﬂr Everywhareyoulook
‘ |

Xi= 313676ms AX= BE74114ms
X2z 59.8779ms 1AX= 1762390 Hz

Fig. 12-2(N MOS Modulation)Measured Vpc voltage / phase U voltage and highside /
lowside gate drive voltage

CH].:VDC CHZ:V(;H CH3:VMTR_PHS CH4:VGL
P e Fp I A R ATUAR FL R A0 T P IR B O

3.3 Current sampling

w TELEDYNE LECROY
Everyvhoroyoulaok

L g

=t

—

Xi= 420000ms AX= 0ns
X2=  420000ms 1iaX=

Fig. 13-1(P MOS Modulation)Measured phase U voltage and R voltage
CH1: lcs CH3: VMTR_PHS
FELATL IR 0 AT FELATLA R /R PR AL SRS v BEL 195 3 L PR T
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w TELEDVNE LECHOy

1

g
lWWHhH# i i Wﬁ

F T Dtl ® 2oimk
1wmv
-290 00

g?
= |

L 42938m) Xi= 471000ms AX= 0 h
Xv un%u;v X2=  471000ms 1iaX=

Fig. 14-2(N MOS Modulation)Measured phase U voltage and R voltage
CHL1: Ics CH3: VMTR_PHS
FLHLOK BN FEATLAH R, R F 30 SR P BEL 48 s H s 8 7

3.4 Motor Stuck Protect

T
V. TELEDYNE LECROY
daeioreyoulnok”

" 1 L - i - - » - >

500 mVidiv|

50.0 ms/diy
4 —| X1= 5815835ms AX= -685.278ms
1 ) X2= -103695ms 1/AX= -145926Hz
Ay 0.0mY|

Fig. 15 phase U voltage/motor stuck protect flag and R voltage
CHl:VMTR_pHS CH4:|CS
LIS AT R B L B = UGN R
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3.5 Over Average Current Protect

—é‘;‘:—‘ i T " Everywhereyoulook™
|

[€4] 8L OCH 248 5 €3 OC
10.0 Vid
13.250
1 9470 X1= 55087285 AX= 53418005
Xy .ggg: X2= -166.93ms 1/AX= 187.2028 mHz

Fig. 16 Measured Vpa/ phase U voltage/OCP debounce toggle counter and R voltage
CH1: Vmrr pHs CH2: Vgar CH3:0CP debounce counter CH4:lcs
R (5A) WL

3.6 Motor Short Circuit Protection

TELEDYNE LECROY

Evarywhoreyoulcok™

e star- e ghogt

G|

X1= -1123081s AX= 51248
X2= -1123593s 1lAX= -1952kHz

Fig. 12(P MOS Modulation)Measured phase U voltage and R voltage @ input voltage =12.0V
CH1:Vurr_phs CH4:les
A ) LS LV SR AR L OEL 7 3 L A 6L 8 £ 37 0
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3.7 Mosfet Temperature Rise

" E\v(?y\vhﬁ%ou\cxw'

5.0A, 20S, 88 C

A
[€1] BeL DCH X 222¢|[MEE  csor)
10.0 Vidiv|
13250
i 230m Xi= 225600s AX=  22.18130s
L gﬁgv X2= 447412s 1UAX= 45.0830mHz
y X

Fig. 17 Measured Bus voltage, U-phase voltage and R voltage @ input voltage = 10.0V

CH1: Vurr pHs CH2: Vgar CH3:0CP debounce counter CH4:lcs
Fii 20°CF 5.0A P RS LIE 20S,  MOS il E41h 88°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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