[Ordering number:EN3782A

Maonolithic Digital IC

LB1810M

FDD Spindle Motor Driver

Overview
The LBIRIOM is a 3-phase DL motor dreiver 1C and s an
tdeal FDD spindle motor driver for 3.5 inch applications.

Package Dimensions
unitmm

3148-QFP44MA

Functions and Features
* Three phase total wave linear driver.
+ Eliminates need for output elecirolytic capacitor
(however. depending on the motor, this may not apply)
» On-chip digital speed control : {pge=(1024x1E¢ WD
When SL1=high D=5/8,
SL1=low D=6/8
» Start/Siop circuit. S/51 2 high active, 5/52 : low active.
+ Rotation speed switching.
» Current limiter circuit.
« On-chip index comparator (single HYS).
« On-chip index delay circuit.
* AGC circuit.
» Thermal protection circuit.

Specifications
Absolute Maximum Ratings at Ta = 25°C

.5

2L

SANYOD : QIP44MA

Parameler Aalings Urin
Maximum Supply vollage 14.5 v
Maximum outpul cuirant 10 A
Steady maximum oulpul cuirent 0r| A
Allowablg power dissipation 1| w
Operating temperatve 20w+80] T
Siorage lemperature A0 to +125 c

Allowable Operating Condi

Paramater Conditions Ratings Unit

Supply voltage 42065 v

e
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LB1810M

Electrical Characteristics at Ta = 25°C

Ratings
Paramater Symbok Conklions Ll Nole
min yp
lceo! | Vege5.0v (Stop)
Curranl dram ocQ2 | 1Voe=12Y (S1op)
gt Vo=5.0V (Steady)
lpg2 Vo= 12V {Steady)
Time changeover bias current 8
Time ¢hangeover input vollage 1 Ve
Time ¢changeover input vollage 2 VgLH e
S/81 bias currant lgyg 1
$/51 stan votlage Vgt
$§/51 stop vollage Vel
5/52 bias current 582
5/32 start vollage Vgl
5/82 s1op voliage Vg2
Hall-ellect bias amplilier wiput Gurrend lHg
In-phase input voltage range Vh
Differntial input voltage range Vil mip-p ‘
Inpat offset vollage Vho my '
Hall-Efect oulput voliage Vi Vv
Loak curten [ P
Outpul saluration vollage Vsatll v
{sink plus source) v
Output leak currant 210 mA
Cureant limilee 0.30 033 W
Conltrol amphifier voltage gain -8 dB
Vollage gan phase ditferntial 1| d8
Integrated amplilier inlemal relarence vollage Voofe A
Intagrated amplilier bias current | pA
Integraied oulput voltage amplilude 0.75 v
-1.4 v
Gain band wdth 1000 kHz ‘
FG amplifieri input vollage 2 40| mvip-p
FG amplitier1 voitage gain G0 dB ‘
FG amptifier? inpul ofiset £10] my
FG amplilier2 input vollage range 1 Veoe-1] v
FG amplilier? vollage gan 6.0 dB
FG amptifier2 input ofiset 10| mV
£G amplilier intemal reference voltade 5430 5.80 6.50 v
(2.20)]| {250 {2800 V
Schmitl hysierosis width 25 my *
25 mvy .
Schamitt nput operatigr lgvel 1 Voe-1| v
Spaed digk recourynumber 1024
Disk recount outiow level voliitie ipy=-0.5mA 03] v
Disk recount il high levetypiag Iy=0.5mA Vor-0.4 ]
Disk recoun olil teak ctife 1.0 paA
Disk receind operaiid 10| MHz *
Qsciligligh range, 1.0} MHz :
Indek bias curpsit 10| pA
Ir-phaie jnput 1.5 Vog-05| ¥
Hysteresis $etling 5 10 15] pA
Index outputow tevel valtag Vip=5¥ 04| v
Index output highievat Vip=5v 4.5 v
Brak-down voltage w, & V|p=5Y 2.50 v
Delay cutpul low level voltage Vip=5v 04| v
Delay output high level vollage Vip=5Y¥ 45 v
Thermal Shuldown operating temperature TSE 150 180 G -
Hystaresis widih ATSD 40 ‘C .

Notw 1 ") Marked values are guaranteed by the design itsebl and therelore do nel reguire measurement.




LB1810M

Equivalent Circuit Block Diagram
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LB1810M

Truth Table
Sourcs— Sink Hall-Ellect lapui

u v w
1 V-phase —W.phase H H L
2 V-phase —U-phase L H L
3 W-phase - U-phase L H H
4 W-phase —%-phasa ‘L L H
g U-phase —Vphase H L H
3] U-phase —W-phase H L L

When an higls bevel exists For Hull-etlect inpul.
L
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LB1810M

Pin Description

Linit {resistance : £

i)

PnMo | Symba Pin vollage Equualent cacail Pin function
i w- 2.2¥ mm —ovee |+ W-phase Hall-elevnent inpul pin
2 W V-cc-O-W max W = W is established when logic i=a) an high level.
3 :. * V-phasa Hall eltacl mput pin.
5 U 0 210 >m V¢ > -5 established when |
6 v o + U-phase Hall-elloct wipul [
O U = U is established viay
7 HB 1.5V typ
{ly=5mA)
9 FC
10 " 1.5V min
1" 1= Voo—0.5V max
a__ OIS a1 an low tavel, 11 operales with the
Hirad cur:ﬂl g\" 1 =10yA and when at an high level, 11
oes nogHigw,
géis widin is delermined by the resislor attached
e:qﬁr 'ally Io the I pin.
12 St H: 2.0V enin » Tive changeovar pin.
L : 0.8Y max fosca983kHz
TR 7 H L
600rpm | 300pm
L | 720rpm | 360rpm
fos¢=421kHz
|§ oo H L
13 H | 300rpm -
L |360mpm| -
FG : 0pulaesrouncd

Continued on Bext page.




LB1810M

Contipued Team preveding page,

Unil {resistanca : L1}

Bin No.

Symbaol Pin voitage Equivalent circuil PFin lunction
14 ” o vic + Relerence clock generaling pin.
s
&0 -4
14
D
15 X2
'\m‘_\-'\.\ .
16 GiF) %&NQ%ND pin. ¢
17 G(F) Biiisted as with gine 37, 38, 30, 40,
8 G(F)
19 [0} H : 4.5 min
L : 0.4¥ max
{Vip=5V)
20 DT * Pin connacling the external CR for Ihe datay time

constan circuit,

+ Break-down current selling pin for the delay time
conslant circuit.

« Indlex delay pulss cuipul pin.

Cuontinued on next page.




LB1810M

Comtinued Tronn preceding page.

Unit {resistance : 13}

Pin No. |  Symbol Pin voliage Equivalant circuit Fin lunciion
23 FG02 * ! \,:c * FG amplfier2 culpul pin,
kL]
I o
k]
24 FG-2 o + FG amplifier2 negative inpul p
@-4 — M
* 20k
b4
26 FGOL
38
38
o
26 FG™1 Vee
@ Hi Y
27 FG*1 2.48Y . EG Q_ﬁrlplifierl posilive nput pin.
(Voousy) Lgheralas relerence voltage within IC,
5.8V 4
(Vpo=12V)
28 531 H: 2.0V min « Start/Stap changaover pin.
L : 0.8V max high level active.
29 « S1arfStop changeover pin.
low level active.
a0 *» Spead diseriminator oulpul pin.

Continued on next page.




LB1810M

Continued Fram preceding page

Uil [résistance :42)

Pin No.

Symnol

Pin voltage

Equwalent cirgun

Pin lunction

N

1Al

oYic

* Imegrated ampliigr npul pin

« Intagrated amgidér autp

» Oulpucurrent dedechion pin,
By iptatling an R resisior betwaen Ihis pin and Ve,

I current is detected as vollage. Vollage detection
at this pin petcates Ihe curgnt liniiter,

Li-phase output pin.

« Oulput ransistor geound pin.

+ Ground pin.
Grounded as with pins 16, 17, 18, 37

+V-phase cuipul pin.
+ W-phase outpul pin.

* AGC pin.
Gontrols Hall-effect ampliliar gain in response to Hall-
ellecl input frequnacy.




LB1810M

Index and Timing Chart

Index Input

DT1

DTO

When SL1=high level
Vip=5v

+T800%50.693CR1
CR1R2

ER00Y St
8005 RI+Re

Usiag only the 1) pulse involves shorting DT
and DT2.

When SL1=low level,
- 18805 0.577CR1

-t360s CRIR2
" RI+RZ




LB1810OM

Mo. Relerence valug Qbecuon Note
Al Q50 Current detechon. curranl imaer i
A2 Hall bias

R3 (Hall glemanl @s curren! setting

A4

R5 2hid Index amplifigr Hysleresis widih sgiting 2
A& 10842 1o 100KS2 Index culpul iming selting

R Indax outpud 1iming selting

RS 200k FG amplilier feadback resisiance

R9 Hed2 FG ampliier nput resistance

R10 Intagraiod conslant

A1

G1 @D AuF Supply bypass

c2 0. tpF AGC liler

C3 OAuF Fraquency characlanshcs revismgn

Cd 150pF Oscilator stabilization

G5 22pF Oscilalor conngchion

Ccé Q. wF Index oulput immg seting

c7 OApF FG amphifier connection

ca 0.0022pF FG amphfar Niter

C9 1uF FG amplilier connechion
cio imegrator constant

cin

X1 983kHz or 491kHz2 Qseilator

Note @ I, Cugrent limiter

2. Index amplitier hysierisis widlh
AViys=linoxR5
Refer to the eh.urgvﬁ Lh'lmg@g*mﬁ&

VR

him=—7—1A]

Reter to the electrical chargic
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