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The Research of The Sensorless Drive Technology for The Three-Phase
Brushless DC Motor

Student : Wei-Hsun Lai Advisor : Dr. Shir-Kuan Lin
Department of Electrical and Control Engineering

National Chiao Tung University

ABSTRACT

Sensorless brushless DC motors have been widely used for HDD ,DVD devices
because of their high speed, fast response and small size. However, the rotation of
motor requires special techniques becauSe there are not any position sensors in the
motor. Most techniques use the back EME: to detect. motor position. However, the
above techniques have a common problem: The amplitiide of back EMF is too small
at low speed to be detected because the-amplitude is proportional to rotation speed.
Therefore we need a serise of open-loop,sequence to accelerate the motor speed. When
the back EMF is large enough, the mode is changed from open-loop mode to close-loop
mode and the motor is self-commutated by the back EMF. Thus the important thing
during open-loop mode is to acquire the largest amplitude of back EMF as quickly
as possible. This paper raises two new open-loop sequences that could acquire larger
amplitude of back EMF in the short time. Therefore the time of the start-up of the
motor can be shortened. Besides, in order to make research of the sensorless drive
techniques of sensorless contorl IC, this paper uses IC:BD6609fv to drive a BLDCM
and proposes a method to test this IC.

The proposed new open-loop sequences are verified with the Visual C++ simula-
tion firstly and then is realized with FPGA-based chip collocating with voltage sensing
circuit, motor drive and peripheral circuit for proving the announced sequences are

valid .
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pattern || TRI1 TR2 TR3 TR4 TR5 TR6

ml PWM | OFF || OFF | OFF || OFF ON

m2 OFF ON OFF | OFF || OFF || PWM
m3 OFF | PWM || OFF ON OFF | OFF
m4 OFF | OFF ON PWM || OFF | OFF
mb OFF | OFF | PWM | OFF ON OFF
mb6 ON OFF || OFF | OFF || PWM | OFF
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6 W —U W -V
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V, =ri+ L% — e (2.20)
2 (2.19) 8120 (2.20) #H AT 0 (2.21)
V, = —Ce ;L i (2.21)
NS ea+ e, +e. =0 FrLAAT LIS Z]
vV, = % (2.22)
Pt LA C AH b o6 JBE V. 5%
Vi=e.+V, = 3;4 (2.23)

R VLB c HW IR > ey~ ep e 7RI EEE a fH ~ b AH ~ ¢ FHBEAR By K
JEREEIES - v FI L 43 5055 55 22 iy AHEE PH A AR BEES -V, f S rh MR B AR AR -

Julio C. Moreira[12] £ H{— flil 1~ AR SRR B85 25 2 BB - th AN 55 ZLAE %
T AR R pl o R T SRR B AR R R R L I R A AR B o L T TR
18 B A A AN i B K B B A I B 0 e i T U IR A (S AT B Y R 0 5
EARARARIRE - = G I LL A G R AR B I3 B A5 B (0 (DRI = R I A
RO SRR B B LAY =A% ) o FiT DAL U5k w] DUE R S A K A [
S LU LRE S P S SRR B A S A AL 1 FE B B o HCHESAD N
JE3E a~b e ZAHRY SIS eos ~ ens ~ eo TE T AT BRI > > 1 ROR

eas = E(cos(wet) + ks cos(3wet) + k5 cos(bwet) + kr cos(Twet) + ... (2.24)
eps = E(cos(wet + 120) + k3 cos 3(wet 4+ 120) + k5 cos 5(wet + 120) + ... (2.25)
ecs = E(cos(wet + 240) + k3 cos 3(wet + 240) + k5 cos 5wt + 240) + ... (2.26)

z0 (2.24)+ 2 (2.25)+ =K (2.26) A 15 F]
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€as + €ps + €cs = E[cos(wet) + cos(wet + 120) + cos(wet + 240)]
+Eks[cos 3(wet) + cos 3(wet + 120) + cos 3(w,t + 240)]
+Eks[cos 5(wet) + cos 5(wet + 120) + cos 5(wet + 240)]
+...
= Elcos(wet) + cos(wet) cos(wet 4+ 120) + sin(wet) sin(wet + 120)
+ cos(wet) cos(wet + 240) + sin(w.t) sin(wet + 240)]
+Ek3[cos(3wet) + cos(3wet) cos(3w,t + 360) + sin(3w.t) sin(3w.t + 360)
+ cos(3wet) cos(3wet + 720) + sin(3w,t) sin(3w.t + 720)] +
= 3FEk; cos 3(wet) +
AR RS 2 8 TR bl 5 Y BE g e fF 1 wTDAHEE DL~ 5
‘/as + ‘/bs + ‘/cs = 3Ek3 COS(?)L&J@ ) + thgh freg — ‘/3 + thgh freg (227)
¥ = / Vydt (2.28)
HEF‘ Vs 55 = KGE IR - R Vel g RIS % nl RURS: S0 1 Rl Y = R I

0 2 S - B ED A W B 01 2,265 7 -

[l 2.26: = X3 7 A B il
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2 8] HH] 5% 6,316,894 [13] F2 H — {16 2 ik 78 % (mask circuit) » H BYAE P
1 FEAH (R 7B 15 52 20 U 454 BRI AR 3 AR B B A o E R E
FE 22T EIRFIR 0 Vo, Vo, Vie B = AHAHEE BEIASR - Py, Py, Py B = FHAHE B
Bl o P B R AH k. 22 Y FRSE > Dyw, Do, Dy, Dy, Dwu, Dw i 5558 A R #E
o W% BF B AR > FGP B FG iR AR R 30 J5 AHAL 4T 38 £ 15 B Y EAGE -
FBU1, FBU2, FBV1, FBV2, FBW1, FBW?2 % Dyy, Dus, Dyu, Dy, Dwu, Dy, B
FGP i SELECTOR CIRCUIT Fy 5 3 80 2 28 AT {S 2 sl sk © My, My, Mw
i FBU1,FBU2,FBV1,FBV2,FBW1,FBW?2 [B|#Z % GATE CIRCUIT - 473 5
Py, Py, Py #&5# GATE CIRCUIT #Hy# e #H B M5 2] - FG ZE M8 My, My, My £&
i exclusive-OR ##EHEHE FL& T4 o Lh SRy i 7 BEAE Y v DUFIHH FBU1,FBU2,
FBV1,FBV2,FBW1,FBW?2 ¥ ] Py, Py, Py 2 75 88 3 5] My, My, My » =5
WAHE FBU1, FBU2 # [ High RREIF > Py JBESMER] My £ > [Ty BLIS
02 B ) B 28 A 25 A0 B B IRy 0 BT DO AR a8 52 288 55 A0 B B (5 A5 E
FBU1, FBU2 A~ 2# £ High BIRREIRE » Py (RIS FES] My | > My HERF AR
AUHERL » DRI A5 A U A28 AR V. L ATl 2228 - it mJ DA#: FBU1, FBU?2
PH A6 AE My A% > AR My, My "My 220 DUU;DUL7DVU7DVL7DWU7DWL {i
ANy DR S )y B4 ) M 35 A B 1T 28 A B RS B R 5 B AR R

2A 28 2C

9G
Mu _é 9A
R FBU2 9H DuL
3C
PV m 98
Mv 91
n Dwu

rayi| 3B FBV2 9

9J DvL
4
PW_'?“D—H:}E:MW
L)

90
' FBW1 4B FBW2

PU

T Duu
9E

DwL

9F
I Dvu

SL M ":%

FGP |

r[ﬁx‘x"l_ﬁ}\ [

GATE CIRCUIT SELECTOR CIRCUIT

2.27: e (mask) &I
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T 2 ek )y 5l 37

L.

FGP e U e SO o O O oy IO s (O o OO e

puy ' [ ' I NN

DuL —|_| [ | [

pw — [ 1 [ I

DvL | [ ] [ :

Dwu — 1

DwL _ [ 1 1 [ReSEas I

mwer o——t7 b7 7L

B2 FH “% [ 72z IR [

FBV1 31 77 77 7 2757 I /7

— - e '525; o

Fsz A A "/j_l"/;/’: "”l—

S S S

FBW2 I~ £ s s i 7y rard

fis 2.28: 0 A HE ik B 1 o 72 Y I T e
Full-wave sensorless drive ICs for brushless DC motors[14] i f s 2 1 £2 I ]

HI 1C A1 86 25 7 JiC R Y 38 ) e
> dnfE 2.29 > ¢ ZILHE R £ E

B TG SRR RIIRE ) © A ¢ A A - B A B 7R Bl 24 35 A BCRE (EIT A Dy fiE

Fo T W B2 IRF[A] ) B ¢, %T’Eﬁ?ﬁﬁﬁiﬂﬂﬁ’@b

SIRFH - o A REE AR SE i H 2N —
J@
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b A AE I B M2 1%+ o B B AR SRR B B4 1Y 25 A BRI - H AR B Ik
5 2 R (I A2 2 ) 3R R - B 1T B SS A R BH BR E E B — BRI
AR Y S 1 I B 3l i 5 B AR 3 S 5 ) DAY A 28 P S IR Ry > L5 R A
to 5 [T P P A 12 A5 (R TR DR 350 278 A SRR B B 1 35 A0 BECRS » 5 R 2 38 22
BCR 5 2 G S el £ R 3 1 ] ) 3 81 A S0 g ek e e Y A R R
AR A B sl et il A e B A

= EIRAEEN,
VMOT1 />< H/

1"1

o I A AN

2.29: F| F 7B 45 7o Jl PR 2E F8 Y watchdog time 3 i 75 %

25 B BRI 5% 6,111,372 [15]) ERT T — EXE EL AU Bk B I > JbL 3088 i 7 B i
H— 18 Virase 3R & Virask 55 low W > (ST ER B 006 S & (000 S 7R B 34 Y 35
A2 R > SHE ORI 2 RO BRHE R AR R SR A o A A S AR A EIE o DLER
0865 1) S0EE i 31 S0 AT AR 8 S A SRR SR B RN o BT B B GEREE B E o AL
AJ DA fige e JE S A7 R B B A NI o U B SR B e R R o B
J5 3 W] DL 23050 BH 2 o I8 R P~ P2 43 WL FG ARSEIEAE - AR ER
B o HLnl DASEGE A B B AR A C1 AT R E M B /F > P1FS High ~ P2 5
Low I » C1 HEATRAEEI{FE 5 P1 £ Low ~ P2 £ High If » C1 1T 75 7 1Y Bl
E 5 clamp & i HIl /2 K C1 S FBE NI E BESHLE Va ~ Vb HF > £ clamp Z 1
Fe 150 PE FE R 4 ) L P B ) 22 BRI Vi + — Vi — LA g {18 EL e 28 AR S o
A Ph ez e - B A 2 OR RERE R 2 0 How AN Vi ASK R
2. 31 B IRF [ AL ~ A2 Y IR S vl DA 25 S A S A /DN > BT B B
s HFEKRDER AL 2 W EEIIRREARR ~ IERE > a0k Al
Al B RERGN > HIT AL @R o BRI A G B I S 0 B B O e
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THAS TS W FE R R 0 A S R R B T AR i T B BE Ve BEE RO > (1S
fEE B (63) 7 IR AL S QL YRR A A » INILFE Q2 By A/ - 401tk
i R A E A CL YL/ - KIIE C1 SRR RN » AL B R
HT DUSE 2 i (4 AT 22 il 8 oo 15 0 10 4 e Y DT HRRE A, -

Q4 @5 1 ic‘

Q9 Q10
62 $~ 63

VRNFLEVEL SRR, (T3 S SRS - S L. I
T‘smFT‘ﬁ‘{?- Q3 T 66 |
61 al : ,\)‘\+ 1
| "'":]_Va :
: |
| 67 ‘fvn :
| £ + Clamp & %
l 2. 30 SERE Ft%

W12,
= B I ()FG Fgz
J L 1 (L)P1 EEE
j I—j l—_—l (c)P2 Eﬂ“m
SO NN N R e

Y va N
O R

- e
] t

Ar A2

2.31: SEE i P S Y 3P [
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(4) P % <55

e T T ) Ry < R IE o D A6 A PSS S SR AR o B
HI DU 3t R PR A s S AR R ey 4y > A FHAE L ETT o i AR B0 R
N FRRIRE o it R P At E R R ] A Ay e

B HLRIBEEE 60 153 » 993 4 [4] fid {18 3 A% 0 DA RS JEE 28 T 1Y 5%

il o AR A A 7 S I EE B (position determination circuit) 78 BT H S8
5 B4 58 A GGA R % @?%‘Cﬂéﬂb‘ﬁ iy 5 R A I B % (rotation speed detection
circuit) 51 & HY S E HOE - HLEE S T SRR R b RS AR B B H ATy 55 AL
BB R IRE R 0 BH R N, o G HLRF N SRR IR R S O AR A e
FE I (rotation speed comparator circuit) > i FE % & T EL e N, Bl a4y EE N,
Hi No < Ny QU IS % s H 0 0 B 52 B AR e 47 (increase voltage) Y15 5% A M 2

TE R P TR A 1% ( voltage determination circuit) 5 52 .2 HIJ 3= H ik A F§ 22 &5 BR iy oy
(decrease voltage) > F& 32 75 JBE 1A TR B % w2 4 2 30 1 500 20 PWM duty PASE 215
PRIk A > (5 R i 20 5ok R

2B H AR 6 0 377 » 008 5% [16] £2 H—{l 0 Py B - I FG A
BE 1 952 22 JF 53 SR JEE IR SR BT (speéd discriminator) (40 & PIET > PIBNEY /5 k2
K FG B3 ) Bl 22 25 8 1 (reference period) #(EEHEE - A1IR FG A WKL 225
TEHT > MR AR (accelerating pulses) & #E high level 8% % low level ﬁﬁﬂ%&
FF low level WIS} B 555 FG [ 8 H Bl 22 =2 53 B IRF 8 22 > o6 oo IR flr 19 SR %
FEL AR St 0 R i 1 o R A Y T R AR 0 P B = A A P 2 R @ﬂ%%
AR duty 1) PWM BB - Wi AS 20 17 DRSO ekl FIES A By #4F - 20
2.32 -

(an)

4%
4%

H
H

%>
B

R
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FG ]
SIGNAL r& 1
REFERENCE * | REFERENCE
PERIOD PERIOD
ACCELERATING
PULSES
.y e
- L) —
FG
SIGNAL i) |
o REFERENCE |  REFERENCE
f PERIOD REFERENCE PERIOD
PERIOD
DECELERATING
PULSES
e =
0 =" f .................

& 2.32: 3 B 52 1l 2 il
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3.1 BD6609fv B & IC LhEERS

BDG609fv J2: FH Rohm 7 2k FE kY = KELAERINES oo B 3 o2 406 R BB B 1C >
UL I /E CD/MD 19 5 2 BB T > BEIIAC Py & W S P > pud
P D7 I 52 L 7 S5 2 4 T 7 SAVEE L o E A > 7% 1P A 1 3o B
BT EA A/ o P 2 B S T (0 o e {2 LU o T = A
KT G SE RS S B - JL Y 1 6 M6 BB SRR MBI IC
F 4 0 57 5 2 1 40 P 7 G S S S o T DB S S — T T
S o 7 % SRR E R A T DA A 01 B 2. 1077 7% 9 S 53 e
o BRLZ A o ILEE IC AT LUT ShAE ¢

—_

B E R -

. P AL T 6 Y SR AR (Soft-Switching)
- PN A PR % (Mask)

- PN R R DL R B I T fE
I FG iy o

. N4 standby 5 % -

- PN 2 R I A A

N O Ot = W N

42
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A5 R TC Y P B B > 328 el L P o AE Y RIS o 8 ] G A DK
i B $E%E’jﬁ/£$§’ 1~ 20 ~ 19 55 — & 52 0 78 £ 21 = A0 K R RS 33 1Y — A1 b
Bl 345 6 55 AH KR B [ 32 A B — REURH o JBR B P AR R RS 5 7
89 R ICHMARE a2 - H By AE G Ehd i vh - B I A P A1 s G
PEH] 2 16 e ia HIC M E 9t A B f2 ffk 1C NEBHY e [ Sa®h © 17 ety
R e B B EE I R 5 11 5 FG IERER o DRI BLAE SR AT BLS S EOA

1uF
) %ﬂx
®

5 3
= I o c
o) E‘r = .2
VIN ) o & ]
= =
npF El |2 8%

3 _T.g _T.E
;'E% %\”J2
T
VAAY
[ II:I
compasition logic
! —
| |
‘L‘.Edrme [

’rl I_C"r)_ g:-tl?'lﬁ;-:l:llugi:

Fhase
conirol

0.0pF | +

C8L1 Slope
0.01uF oamposiion

T5D
ceL2
i —~ BDGEOIFV

10

15
[ GND | GSUB

3.1: BD6609fv JE [ & 41 =
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3.2 BD6609fv i fi)) IC & 1F Bl g 75

T N =l 2% 5 WA B P RS HRE = AH DU AR UJE S Bl  LL Y By S
A Bl BD6609fv 2 > 41l 3.2 > 594 F AETT IERH IC H 7 Al - LK
TR DT R AR TS R Y = A By s > BLEE BT AR R IR - 1M
B AN HAE Y B e BN A RE g S EL > flEEIC g
DAL AR AR 2] W] DU AT B SCRE B B4 T — 15 g A o7 B DR It R B e R e - DA
ER I -

5Q
UOUTO——" "

50 COM
VOUTO—AANAN—70

50
wouTO—AA NN h—

3.20 = A VY i 2 EE PH &2 Ak

N

BATIAE GE (2 Ry B BT 1 B it 5 1 > s i A AR AT IR
E
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1. e Py HEY -

2. ENFE P 0 i
3. ENIFE P B REI -
4.0ST > CSL1 > CSL2 i& = #4450 B Ar E AL fe e TP E A

5. 7 (v i U 2 2 B Sl e T il B P (g A o)

E AR e B A O R s T T E T A B ke o (S SEAE RS By o R
W 5 [ B8 H 17 8 I (Align) 2 21— (88 55 35 19 P iy BEALE - HE G N — (]
L ENE - [ 3.3 & IC H# M E R CST = 0.1uf » CSL1 = CSL2 = 0.05uf(
2% E 3.1) WEA R R BUE - BLiE Py U AHES High s W AHES Low 5 V AH
£ Middle » Fit A R] LA B H IR 1C @ RERE i SO 2 15 € 38 U — W AH - 1
V AHBARE o fE6E 3.49 - E N o] DAPERH E AR B 19 I [ R/ - 2 OST 2
—{E e R WIS T 0 PN R ST AR 58 & & ,C.SL2 B bt Ao 7R 2 N AL
%%ﬁﬁﬂ’%uiﬁ%%T:ﬂ+ﬂoEmﬁ%%’%ﬁ%%cmnm%
Bl CSL2 78 R SER B R » WIDABIZE BLEY, = Vo = 280 IKf » ENI LT
%%ﬁ@@%%ﬂ%%@ﬁ%’mﬁmﬁ’%ﬁﬁﬁwﬁﬁﬁﬂ%%ﬁﬁ
J7 FA) 86 il 2 R B L] TR T B8 (AEABTRIBY CSL1 ~ CSL2 .21 ) © i R IC 1Y
datasheet H1 45 FHFE L 2 CSL1 Bd CSL2 478 3% FAH [F] 7Y 88 A8 A 7N » Fr DA
[ 3.4y CSL1 ~ CSL2 8 R FR I i A4 H A AH A - IR ph I B3 %58 =
AR EAM » FEH BB A SRR - 51w DU [T 78 5 e A7 R R -
HE > SRR EMEFIYHER  WBEN L AFEEEREE
Bk > AT DU 8 = R R 25 20 A A A R Y E IR ] 0 DU B A 40 B AL Y
R o R BVEHEEANE BAR N E AR > H b 2= vl Bl 52 2 & ¥ OST
CSL1~ CSL2 38 =JHE AN » AR kA i do - INEEAEA - £
TEIRIR AN o FER V) = Vo = 2.8v Y5 {4 Pl 16 17 R [ 5k g e DL E o7
R -
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§>
uu

%

lecroy [ !

k

S g

VIR

: NETHIFETE W T T CINMEY - YO nl
|  WHEBTRE T |
%wm ’
1 .252199 vV B.2s2.80V 3 .2s2.00V 0 STOPPED
e PRERED ’
il 3.3: 5 (iR FE UV, WA
acroy EE] | EEEE] |
| 8 1 . . .
; Utz
5 SN FIMB T
--------- A A A
g\nngnmmn ........ : A R
I ‘I‘/'l\ """"""""""

.[

CSTHRFEIEE

1 .1s2.009

[l 3.4: & A7 e R Y U A BOE B AN SRR CSL1,CSL2,CST e iR

2. 1s1.00vV @.1sl

eV 4 1se.50v 0O STOPPED

S
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2 3.1 FE A (7 BE A Y 28 AL IR [H]

CST | CSL1 || CSL2 || Ef7RFM || Wk he
1] 0.1uf | 0.01uf | 0.01uf | 0.05625(s) | U — W
2 [ 0.1uf |0.033uf || 0.033uf || 0.06375(s) | U — W
3 0.1uf | 0.05uf | 0.05uf || 0.0725(s) | U —W
4 [ 0.22uf | 0.01uf || 0.01uf | 0.1375(s) || U—W
5 0.22uf | 0.033uf || 0.033uf || 0.14375(s) || U — W
6 0.22uf | 0.05uf || 0.05uf || 0.14875(s) | U — W

[ Al % P N AR T

FRATAE BH A0 5 R 5 vy B (' B g 1 R W 5t TS 1f 5% e ) S PR AT
o

1. B 3l 5 A e 1 1 Y

2. [ S0 % ) 2 1 A 3 471 LR e T

3. [l 30l R T A P ]

4.CST » CSL1 > CSL2 A El o A A bl A B R R e i g (R 1T

5. B0 % FE ) ) 44 5 A S0 i A A O B L

[l 20 B R Tl Y ] R A S R (] 52 e S0 K B SRR B 35 2 il - SRt — R A
Y HARH P 81 - 7 S S AL A P B0 RE 60 16 2 e O it vy > [ B JE 2 Y I PR
S I s A > LUECRS wT DA 2 U460 0 B Al i 5 B AR P RO AR > Al LLDH 2 %
T ) e 1 ) S SR 7 B2 A JRORT B IRF ] A B K S PR B B P« A D el i Bl A
Fe iy B (EBg g T A > [ 3.5/ PR B B R P (el - F O [l o] DU 5% H IR IC
FAJ D080 % SR AL 3 T 3 S O P 81 ) 0 — (A SRR O 7S 20 5 > AN TR s i
R H BN T i ARSIV - W W U U—V> g%
TCREGIRS - JBCRAG Py T 8 T % IR RE SRk I AT 03 20 i DA & JF B L A~ S5 AR
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L= W Wyl

B 3.5: N EFR A B0 B

Bt AN E R S A 7 I B AH B E ER AR R R A CSL1 - CSL2 Fifr #244 o
FH [ 3.6 B 22 2 A0 Wi lE 38 Hi vy CST il dE 2 % » CSL1 BRI » OSL2

PR TETE - I Vi Vo o3 30E CSL1 JREE Bl CSL2 75 7 B i S E Y B L - &
Vi =V, =28v [ > @ﬁ?*ﬂ% BRYFAHBIE Vs > Vi 0 )& CSL1 o Bl
CSL2 [ R FEREIE » & Vs = Vi=1.8v IKf » AT — i IR 78 1y U AH B

{F » BaAJEGEE - BH A p% %%ﬂ&ﬁiﬁ’ﬂﬁ*mﬁa%wﬁmEH?\L*B%*CST CSL1 -
CSL2 Fir ] » #& i desis — AN ER - IS E R T CERE -
717 R A {1 TR 8 1 W ]+ 32 ) g 8 3 0l 8 R S 4 A e %71 1 ORI AR
AL — 2K > B8 w7 DAEH AN R SR 09 RS S Bk > B B i B A e 51 1
AR DU R EAL W H Y » 8 3.7 ~ [& 3.8 AlE #&lid CST = 0.22uf -
CSL1 = CSL2 = 0.0luf 81 CST = 0.22uf ~ CSL1 = CSL2 = 0.05uf > HI3E i {
[ FJ 2 G R CSLL ~ CSL2 AI LU Tosy #R - KB EARTA » FHER
R GRS > BRI R S AR > DL Tos, BK -
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LEAd

1.1s2809¢ 27 1s1.00v fg.1s1.806Y 4 1s0.58v O STOPPED

3.8: D alil et T A FAORER 1]

2 B RECEL 17 e Rl et e A e U I P B8 IR 3 e AR AT PR AR
filg e NSO o LT BRSO o 0N 3.9FT R o R DA 5 WO EERE - LY
22 Y B A AR B — AT DU B 2T 8 B > 15 ST A/D RSV = A g 5 JBE SR 35 5
£ MR CPIET > — (EA I 20 BA B AH (open phase) £ U #HEYIRRER - (EBE
IGLLD/A RR A = A BaRSE o S SRR B B A G SR o IE AR B
B PP A R BN 2% iR TC A A B - AT — 2 - R IR AR s R B B e 2 1C
PG B WA AE 1% > TC P IS Y DR S0 B R S 2 B P S0 B8 DSl R e (50 8 2 A )
oo ATlEl 3.10 0 YA 2 PSS ISR Fr 1k 0 B AR R DURE QO D/A R E A
F = A (IRSCE SIS ) B PRI Ty G AR > 38 W RS U 44 2]
DA R o )y 54 2 ARG 5% 19 AH L 3 B P S 2 )
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EXLD

Timing seledor
Dirbve signal
compasition o gic
Upper and lower
digtribution
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ECPIO
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Sy R i‘v”'i”t ”?u?”' iu”u”u”tr”w i/ u‘” AP

3.10: [ i TR ol Bl P S e

L FT LS R PR B AH B U AHHYIRRE - FBHAA DL D/A R3& A = A
At > FLBRUINAE Y B N TH e 1C WAl D) # B il 15 1 i Ak i > wl e A
AT ] 7 A B B B TR 78+ 3 P BT I IR 1) S S Bl 8 A 1 O i U B R A
HE Lo A T e 1 9 T G S R SR DH AN I U A SO At mi AT > AR ] DU
AP 8y 5 78 5l 55 I 15 e S fBR 11 L i 81 D S0 i e A e 3 B P L it e e P 1 1)
oo HAAJEREE > IEREIC BYPE ~ BHAE B U B — E A (g — AR AR RE
AN S 72 S R AT B PR IR RE AR AT -

B~ P 0] i ) i A T 1) B B A R 2 B3R ot 1C I8 7B B B8 AR 6 ZE [
HRF v e i e L 5 Y B 8 SRR T 8 56 2 U 40 80 P B I s )R TG - Pl g 22
RIS SR Bl B AR AT IR i 1 A LR ZH KIS 50mv SRR Y SRR S A )
LGRS JEUR A B B8 R B R e #L WY - R SR U2 0 Lk
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Spindle Motor Driver for CD/ND

BD&6609KFYV

@Description

The EDEE09FY is a CD/MD spindle motor driver

employing a 3-phase, full-wave, soft switching,

driving system. This motor driver reduces

switching noise of the output current and enables

far smooth motor rotation.

@ Fzatures

1) Switching noise reduced due to a soft
switching driving system
2) Sensorless driving system allows for
a small set design
3) Built-in start, brake, and standby function
4) FG signal output function
{with built-in "chatter" prevention circuit)
5) Built-in Thermal Shutdown (TSD) circuit

88

@ Dimension

{Units:mm)
| ’ o=
S50P-B20



ek A  BD6609fv datasheet

89

@ Applications

ch, MD

Absolute Maximum Ratings (Ta=25'C)

Parameter Symbaol Limits Init
Fower supply voltage Vee 7 v
Power dissipation Pd aoo ™ mwW
Operating temperaturs range|  Topr —30 +80 c
Storage temperature range Tsty &5 +150 C
Output current e TN 700 maA
* Darating: 6.4mW/C for oparation above Ta=25"C.

@®Recommended Operating Conditions  (Ta=25"C)

| Parameter Symbaol M. Tvp. Max. LInit
| Power supply voltage Voo 24 — 6.5 W

@ Electrical characteristics (Unless otherwise noted, Ta=25"C, Veo=3.4V, V' n=0.3V)

Parameter Symbal M. Tvp. Max. Linit Conditions
o loos — 10 35 LA STBY=L
Circuit current
|l = 11 15 mA STBY=H IM=20mA

QOutput saturation voltage H1 VOHA s (.85 1 v VM=VCC lo=400mA
Cutput saturation voltage H2 | VOH2 — 0.2 0.35 v VM=VCC—Y lo=400mA
Cutput saturation voltage L VoL — 0.25 0.35 W lo=400mA

- Rotor position detection pin-

Input offset voltage VCO | —10 | - +10 mv |

--Standby pin--

Input current IST — 115 155 LA STEY=VCC

Input "H" level voltage VSTH 2 _ Voo v

Input "L" level voltage WSTL — — 0.3 W

~FG pin-
Output "L" voltage WVOLF — 0.1 0.25 W lo=500pA

Pull up resistance REF 10 20 a0 Q

*This product is not designed for protection against radioactive rays.
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