[Ordering number:EN3782A

Monolithic Digital IC

LB1810M

SANYO

FDD Spindle Motor Driver

Overview
The LBIRBIOM is a 3-phase DD motor driver 1C and is an
eal FDD spindle motor driver for 3.5 inch applications.

Functions and Features
* Three phase total wave linear driver.
« Eliminates need for output ¢lectrolytic capacitor
(however. depending on the motor, this may not apply)
» On-chip digital speed control : {pge=t1024x0:6 VD
When SL1=high D=5/8,
SLi1=low D=6/8
* Suart/Siop circuit. S/S1 : high active, 8/52 ; Jow active.
* Rotation speed switching.
+ Curvent limiter circuit.
* On-chip index comparator (single HYS).
* On-chip index delay circuit.
* AGC circuit.
o Thermal protection circuit.

Specifications
Absolute Maximum Ratings at Ta = 25°C

Package Dimensions
unit:mm

3148-QFP44MA

5k

SANYO : QIP44MA

Parameles Aalings Und
Maximum supply vollage 145 v
Maximum outpul cuirent 10 A
Sweady maximum oulpul cuirent 0r] A
Allowable power dissipaion ] w
Opetating temperatwe 20t +60| °C
Siorage lemperature -40t0 «129 C

Parameter Canditions Ratings Unit
Supply voltage 42065 v

g
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LB1810OM

Electrical Characteristics at Ta = 25°C

Ratings
Paramater Symbot Contklions Unn Noe
min 1yp max
lcco! | Yeee5.0V (Stop) 02| rmaA
Currenl dram cc? | Veem 12 (Bion)
Icct V=50V (Steady)
g2 Vo= 12V (Steady)
Time changeover bias current IS5
Time changeover input vollage 1 \ T
Time changgover input vollage 2 VSLH ¥
S/S1 bias current Igig! ¢
S/S1 stan votiage Vsist
S/S1 stop vollage Vgt
5152 bias current lgsg2
S/82 start vollage Vasg?
5/82 s1op voltage Vg2
Hall-ellect bias amphlier mpul current g
In-phase input voltage range Vh
Differntial inpul voltage range vdil avp-p ‘
input offsel vollage vho mv ‘
Hall-Effect ovipw voliage L% Iy=5ma v
Loak current gL Stop $ pA
Outpul saturation vollage 10=0.35A. Vgin=4.2V v
{sink plus source) Ig=0.T0A N grs=4 240 v
Output leak current ; mA
Currant hmiler A
Conlrol ampiifier voltage gain a8
Votlage gan phase diffesntial d8
Integrated ampifier inleinal reference vollage \'s
Integrated ampllier bias current WA
Iniegraled oulpul voltage amplilude ; : v
williiplerence 81 Vral2 -14 v
Gain band wdth *ﬁ 1000 kH2 '
FG ampliern input vollage 2 40 | mVp-p
FG ampiitier) voitage gain €0 d8 ‘
FG amptifier? input offset 210] mv
FG amplilier2 mput volage range 1 Vee-t \'
FG amplilier2 vollage gain 60 de
FG amptifier2 input ofiset 10| mv
5.20 590 650 V
d (2.20) {2.50) 280)f V
Schmit hysleresis width A Wigh— Low 25 mV .
Low— High 26 mV .
Sohmiitl inpul operatiodt level 1 Vee-1| v
Spaed disk recounihumber 1024
Disk recount ouliow level voliige Ip=-0.5mA 03] v
Disk 1ecount gl high levetyplag Ip=0.5mA Vee-0.4 v
Disk recount oll teak ciiTents +10] pA
Digk recolnd operalic o 1.0 MHzZ .
Fosc 1.0} WMHz ¢
OB 10| pA
ViD 1.5 Vee05| v
Hysteresis Setling cotesit range oo 5 10 15 pA
Index outpuitdow tevel voltage VioL |Vip=5V 04 Vv
Index output high4evatvollages VIDH V|p=5V 45 v
Brak-down voltage s, & Vpoc | vip=5v 2.50 v
Delay outpul low level voltage VoLl  [Vip=8V 04| V
Delay output high level vollage VoL | Vio=5v 45 v
Thermal Shuldown operating temperature TSO 150 180 C
Hystaresis widih ATSD 40 ‘C ‘

Note 1 ") Marked values are guaranteed by the design itsell and therelore do not require measurement.




LB1810M

Equivalent Circuit Block Diagram

Yee
(tl [ g e vie] ov ;; orz 010
oM (] [ Qv s
F 211 0vh
ML L as) - it |
— — y 1 _eruc |
ow . (nden Gelectis -_.vm
we D

3100

Chip
s/;,..?‘_) seifacior

A j> ) |
h:, bl FQ omplier ¢

FGi amplifes 2

PO-na F)
b -t 1)
M) (PGRO}

J'm

depending on the motor.

Pdmax - Ta

~

[ndependent 1C

N

o

Pdmax - W

©
>

Issipateon.
e
o

: (Y.~ NI [V S R

-

5 04

£

£ 0.2

K

<

< 20 0 20 40 60 100

R SO S TP P S Ambieat lemperature, Ta -
» » 2 O 2 w - -
IDRRRCRCRAACEEROEORERT

(Top view)




LB1810M

Truth Table
Sou(C8 - Sink Hall-Ellect nput

U v w
1 V-phase —»W-phase H H L
2 V-phasae —J-phase L H &
3 W-phase - U-phase L H H
4 W-phase —V-phass ‘L L H
s U-phase —«V.phase H L H
[ U-phase —W-phase H L L

When an high teveb exists For Hall-efect inpal.
U
VoV
We=W-

Sample Application Circuit
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LB1810OM

Pin Description

Unit iresistance : §1)

P No

Symbah Pin voliage Equwalent cicul Pin function
- « W-phase Hall-element input pin
v < Voc
; w, 3020.'3';'\/ ox W* > W™ s established when 1ogic sat an high level
3 z, * V-phase Hall eltecl mput pin
5 e (2) 20 0 V* > V- 15 established when Ig
13
6 v o * U-phase Hall-ellect mpul pi
0 U* > U is established whan‘ logic i
7 HB 1.5V typ — oV
(I =5ma)
9 FC
10 M 1.5V min
1 1~ Vcc—0.5V max
15 width s delermined by the resislor attached
xibraielly Lo the 1* pin
12 I8 H 2.0V oin * Timve changeover pin.
L : 0.8V max f05c2983KH2
X H L
H 1600rpm | 300pm
L |720rpm | 360rpm
fosc=491kHz
o H L
13 H | 300rpm -
L | 360rpm -

FG : 60pulsefround

Continued on mext page.




LB1810M

Continued Seom preceding page.

Unil {resistance : §1)

Pin No. Symbol Pin voltage Equivalent circul Pin lunction
1 X1 * Relerence clock gensraling pin.
&M
)
20
15 X2
-
16 GiF) ‘Frame GNO pin.
17 G(F) {Groahged as with pins 37. 38, 39, 40.
18 G(F)
19 D H : 4.5 min
L : 0.4V max
{Vipe5V)
20 DT

* Pin connecting the external CR for (he datay time
congtant ¢ircuit,

* Break-down current setling pin for the delay time
constant circuit.

« Index delay pulse outpul pin.

Continued on next page.




LB1810M

Camtinued Trenn preceding page

Unit (resistance : 13}

PinNo. | Symbo) P voltage Equivalent circuit Pin function
23 FGOo2 * * FG amplifierZ culpul pin.
24 FG-2
@9
* 20k
nr
25 FGO1
38
38
o
26 FG™1 ‘;'c—c
@ 00
27 F@*1 2.48V . EG\‘_anlifieri paosilive Input pin.
(Voowsv) Aagferalas relerance voltaga within IC.
5.8v g
(Vge=12V)
28 S/81 H : 2.0V min » Start/Stop changaover pin.
L : 0.8V max high ievel active.
29 « S1ar1/Stop changeover pin.
low level active.
30 » Spead dis¢criminator outpul pin.

Continued on nexi page.




LB1810M

Connnued fram precesding page

Unil (resistance - $2)

Pin No, Symiol Pin voltage Equvalent circun Pin lunction
3 1Al ovee | v imegrated ampldier inpul pin
az 1AD
33 Vip
34 Vee
35 R, iU
By installing an Rl resisior between (his pin and V.
iUl current is detected as vollage. Voltage detection
this pn acicates the curant imiter.
36 Uout U-phase oulput pin.
37 Pow GND * Quiput transistor ground gin
* Ground pin.
Grounded as with pins 16, 17, 18, 37
+V-phase oulpul pin,
+ W-phase output pin.
+ AGC pin.
Controls Hall-effect ampliliar gain in response to Hall-
ellect input frequnecy.




LB1810M

Index and Timing Chart

Index Input

OT1

DTO

When SL=high level

'_ ] 3 F Vip*SY
- T800% 0.683CR1 _ T
CRIR2 # Rt
13005 0.405+1n 7
B0OS Ri+Re | 02

ic

Using only the 1D pulse involves shorting DT
and DT2.

When SL1=low level.
-T38050.677CR1

.-t380% CRIR2
R1+R2




LB1810M

Note : 1.

2. Index ampliticr hysterisis width
AVyys=linoxRS

Current limiter

el
h.im= %IA]

No Relerence value Objecuon Note
A1 Q.50 Cutrent dstection. curranl imaer i
A2 Hall bias

R3 {Hall elemeni bias Currenl setting)

R4

R5 2152 Index amplifier Hysleresis widih ssiting 2
R 10k12 to 100KS2 Index culput iming selting a
R? Index outpul 1ming selling

R8 200k1t FG amplilier feadback resislance

R9 Hd2 FG ampliier nput resistance

R10 Intagratos constant

R11

C1 0 10F Supply bypass

c2 0. tpF AGC liler

Cc3 CAuF Frequency characlansiics revison

Ccd 150pF Oscilator stabilization

c5 22F Osgilalor conngclion

cé O.WF Index oulput timmg setiing

c7 O WF £G amphiier connection

cs8 0.0022pF £G amphfor hiter

Cc9 1uF FG ampidies connechion
cio inegrator constant

cn

X1 983kHz or 491kHz Oscilatos




