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Monolithic Digital IC 

ISAfiYOI 
LB1810M 

FDD Spindle Motor Driver 

Overview 
The LI* I ftlOM is u 3-plmsc Dl) motor driver IC and is an 
ideal FDD spindle motor driver for 3.5 inch applications. 

Functions and Features 
•Three phase total wave linear driver 
• Eliminates need for output electrolytic capacitor 

(however depending on the moior, this may not apply) 
• On-chip digital speed control: l'o,sc=< I024xl'(;(j>fl) 

When SLI=high 0=5/8, 
SLl=low l>=6/8 

• Start/Stop circuit. S/SI : high active. S/S2 ; low active. 
• Rotation speed switching. 
• Current limitcr circuit. 
• On-chip index comparator (single HYS). 
• On-chip index delay circuit. 
• AGC circuit. 
• Thermal protection circuit. 

Specifications 
Absolute Maximum Ratings at la = 25*C 

Package Dimensions 
unit:mm 
3148-QFP44MA 
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Paramei ei Symbol t.. _ ' 'Conditiorts/- Ratings Unrl 

Maximum supply voltage V c c 14.5 V 

Maximum output cmrenl l O ^ ' w t l 1.0 A 

Steady maximum ouipul current 0.7 A 

AJfowabl© power di$&ipai*on / Ptl max - bdepftVient IQ / / 1 W 

Opetatlng temperatwe / ' / ' T o p r : ^ - 2 0 to +00 • c 

Sioiage temperature / / - 4 0 to • 125 C 

A l l o w a b l e O p e r a t i n g C o n d i t i o n s » t f f ^ S ' C v 

.j? / 
Parameter / / ^ / / Conditions Ratings Unil 

Supply voltage 4 2 (o6 .5 V 
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Electrical Characteristics at T;i = 25*C 

Parameter Symbol 
Ratings 

Unit Note Parameter Symbol 
mm lyp max 

Unit Note 

Currenl dram 

' c c o 1 V C C " 5 0 V 0,2 rnA 

Currenl dram ' c c o 2 V C C - 1 2 V (Stop) 0.5 mA 
Currenl dram 

' c c 1 V c o = 5 0 V (Steady) 30 mA 
Currenl dram 

'CO2 Vco=>2V<St eady) 22 mA 

Time ctiangeover bias current ' s i tr 
fnA 

Time changeover input voltage 1 VSLL 0. 0.8 

Time changeover input voliage 2 V SLH - ' W c c 
S/SI bias current 's /s 1 mA' 

S/Si stan voliage VS/S1 y/ A v c c / ' / 
S/Si stop voliage -

v / 0 ^ 0.3 / / 
S/S2 bias current 'S/S* / / n l A 

S/S2 start voliage v s / s * V 

S/S2 slop voltage vs /s? V 

Hall-effect bias amplifier riput curfem •H6 / / 20 pA 

in-phase input voltage range Vh y e c - 0 7 V 

Differntial input voltage range Vdil - 200 mVp'p • 

Input offset voltage Vho .ci: ±1.0 mV • 

Hall-Elleci oulpul voltage v H 
/ / 1 . 5 1 8 V 

Leak curreni »HL SlOp " . / ±10 MA 

Output saturation voltage 
{sink plus source) 

vsatt IQ=0.35A. V ^ Q ^ . a V • ^ 1.2 1.4 V Output saturation voltage 
{sink plus source) Vsat2 IQ=0. 70Ai='V!̂ J,Q=4 .2 V, L j 1 ,V:, 1.5 2.0 V 

Output leak current 'OL -1=•" •'•̂ jtt̂ -.i ±1.0 mA 

Current limiter Vrell ; 0.27 0.30 0.33 V 

Control amplifier voltage gain <sc / / A--1'^ - 6 4 6 

Voliage gam phase differntial AG C *1 d6 

integrated amplifier internal reference voltage Vre(2 / rf •• p-'" - v c <y2 V 

integrated amptilier bias current lib / / .Jf .Mr -' S ±1 mA 

Integrated output voltage amplitude l i - ^ ^ r ^ t h ^Srence 0.75 V Integrated output voltage amplitude 

AT - 1 4 V 

Gain band width 1000 k H i • 

FG amplifier 1 input voliage ' v F G i 't< 2 40 mVp-p 

FG amplifier! voltage 9am / G F ^ 1 - loop / / ' 60 dB 
4 

FG amptifien input offset / / V f G ^ : . 
' - '•'••-'• J:'* ±10 mV 

FG amplilier? input voliage range 1 1 v c c - i V 

FG amplifier^ voliage gain / / 'y . • ' 6.0 d6 

FG amplified input oflset / .f ±10 mV 

FG amplifier internal reference voltage V.FGB 5.30 5,90 6.50 V FG amplifier internal reference voltage V.FGB 
(2.20) {2.50} (2.60) V 

Schmitl hysteresis width , . v , V ' ,. AVsht Htgh-t low 25 mV • Schmitl hysteresis width , . v , V ' 

AVsh? , Low-»High 25 mV • 

Sotimitt input operation level . Vsh ,• I v c c - i V 

Spaed disk recount number • N- 1024 

Disk recount 04%* ' leve l v o l i ^ / M 0.3 V 

Disk recount ^ui^fiigh J e ^ g ^ a H ^ ^ ^ p ' V V D H t^-O.SmA VcC-0-4 V 

Disk recoiiflf ©tit teak c t ^ e r p ^ S k / * ID* ±1.0 mA 

Disk recoum o p e f a 1 % J f « p ^ c ^ ' / / Fo 1,0 MHz • 

Oscill^ipfi / / ^ o s c 1.0 MH2 
4 

kkOB ± to PA 

i n ^ a S e input w a ^ e ra$jge / / V|D 1.5 VcC-0-5 V 

Hysteresis Setting cutt&tt range / ' •iDO 5 10 15 MA 

Index outpiJlbwtevel vol tage/ / V|DL V(D=5V 0.4 V 

Index output h i ^ v f t l i a ^ ^ / v IOH V|D=5V 4.5 V 

Brak-down voltage / vDLOC V,D«6V 2.50 V 

Delay output low level voltage VDLL V , 0 =6V 0-4 V 

Delay output high level votiage V D L H V| 0 =5V 4.5 V 

Thermal Shutdown operating temperature TSO 150 160 'C • 

Hysteresis width ATSD 40 C 
4 

Nolo : l!l) Marked values are guaranteed by ihe design itsell mu) llwrclorv do noi require measurement. 
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Equivalent Circuit Block Diagram 
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Truth Table 

S o u r c e S i n k 
Hall Gllect Inpui 

S o u r c e S i n k 
U V W 

1 V-phase -»W-phase H H L 

2 V-phase U-phase L H I 

3 W-phase U-phase L H H 

4 W phase -•V-phase "L t H 

5 U-phase - tV 'phase H L H 

6 U-phase W-phase H L L 

Wlicn ;m high level cuius for HulMTcci inpui. 
U*>IJ 
V ' > V 
W > W 

Sample Application Circuit 
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Pin Description 
Unit (resistance 12) 

Pin No Symbol Pin voltage Equivalent ctrcuii Pm function 

W" 
W> 
V 
V* 
U 
U ' 

2.2V mm 
V C C - 0 7V max 

« Y C C 
1 W-phase Halt-element input pm 
W+ > is established when logic a ^ a n high level 

1 V-phase Hall elteci input pin / / 
V* > V ' is established when l o g i c s at an high tewel 

> U-phase Haiieltect mpui pin,. 
U ' > U is established when logic high level. 

HB 1.5V typ 
( lM-&mA) 

o V c t • Minus p*i lor Hali-eHect bias; 

When slopped, switches tf^ar^rtali-effect Was 
severs. - • •^-•••V' v .'' ' 

FC • Fr&fct^ f j j r ch ̂ ac ten s! i cs revision pm 

^if iy mBStalfing a capacitor between ihis pin and GNO< 
oscillation toj ihe current control system 

10 
11 

12 

13 

SL1 

SL2 

1.6V mm 

Vcc-0 m a x 

-OVCC 

H ; 2.0V mln 
L : 0 8V max 

• I n ^ p x j t P > n - / / " 

%Wtien the ai an tow level, 11 operates with the 
"•|f|xed c u r r ^ i ^ f 11 = 10̂ 1 A and when at an high level, 11 
Ipioes 

Hy$tfifr$iis width is determined by the resistor attached 
ex^rprtelly to the I* pin 

> Time changeover pm 
k>sc*983kHz 

•"7 <§h 

fW 

H : 2.0V mir* 
L : 0 8V max 

o Vcc 

V S L J 
S L l \ H L 

H 600rpm 300rpm 

720rpm 360rpm 

fosc=491kH* 

S L 1 \ H L 

H 300rpm -

L 360rpm -

FG : 60pulae/round 

Cwnini ted on next (i;igc. 
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('oiHiit iuul f rom prci'v*Oiri«; pujx'. 

linn (resistance u) 

Continued on next page. 
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C tHUinikHl imui [weeding fu^c. 

Unit (resistance : U) 
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(OH! I 111 It'll liulll |>n\'Ctlmp |X1«2C 

Unil (resistance: U) 
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Index andTfming Chart 
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NO Reference value Objection 

H I 0 M Currenl detection. current limner 

ft 2 
R3 
R4 

Hall bias 
(Hall element bias curreni setting) 

R 5 2k U index amplifier Hysteresis 

R6 tOMMo 100k 12 Index outpul timing selling 

R7 Index output timing selling 

R8 200kit FG amplilier feedback resi: 

R9 I k u FG amplifier input resistance 

RIO 
ftll 

integrator constant 

C I •0 UiF Supply bypass 

C2 AGC Mier 

C3 O.IJJF Frequency characteristics 

C4 150pF Oscilator stabilization 

C5 22pf Oscilator conned ion 

ce O.tpjF Index output timing selling 

C7 01|iF FG amplifier connection 
0 8 0.0022pF FG amphfer lilter 

C9 1MF FG ampMief correction 

C I O 
C l l 

Integrator constant 

XI 983kHz or 491kHz Oscilato* 

Note : I.Curreni Iimiter 

M-IM~ K | I A) 
"'-v.' 

R e l e r t o i h e e l e c t r i c a l e h a r m i c r i s i i e . ft^Ypi-f-fc. 

2 . I n d e x a m p l i f i e r h y s i e r i s i s w i d i h . .. ^ v , 

A V } m = l I D O x R 5 . / / 
R e f e r t o I h e e l e e l r ^ f c h a r a e t c r i ' u ht^ 

3 . R e l e r to t h e t i m i n g 

/ / / / ' 
4 . I I i h e i n p u i i\ in p i i I l e r i s f a rge n o n o . j ^ e ^ r o b l e m w i l l o c c u r 

C 8 c a n h e d e l e t e d a n d C 9 c y i v b e s h o t t e d . ^ 

5 . S p e e d d i s c r i m i t t a t o r g a i n . / / 

K v = 0 , 0 J 5 | V / V r l 

C o n t r o I i i i n p I i fter i n . • 

6. Connect lhis%closet) ihe I t its possible. 

7vConstilt i ^ i tM<i f manuliiciurer io determine (he values. 


