| Ordering number: EN 4045 |

Monolithic Digital IC

LB1893

3-Phase Brushless Motor Driver
for CD-ROM Spindle Motors

Overview

The LB1893 is a 3-phase brushless-motor driver foruse in ~ Unit: mm

CD-ROM spindle motors.
3206-QFP34H

Functions and Features

+ 120° voltage linear type

+ V-type control voltage

» Switchable control gain

» Control, non-feedback, and speed increment/decrement
control pin built-in

* Start/Stop pin built-in

+ Hall device bias built-in
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LB1893

Specifications

Absolute Maximum Ratings at Ta = 25°C

Parameter Symbol Conditlons

Voo i max

Maximum supply vottage
Vo2 max

SOLII:::; transistor biocking Vo) Lo = 20mA, design valus

Cutput supply vollage Youvw

Culgut current dour

Allowabla powsr dissipation Pd max Unmounted IC

Oparaling tempevature Topr

Stotage temperahire Tstg

Allowable Operating Ranges at Ta = 25°C

Paramater Symbol Unit
R Vel v
voftage
g Vpe2 v
Vi pin Input voliage Vol v
Viug pin input voltage Vig y
Electrical Characteristics a1 Ta =
Rallngs
Parameter Symbol Unlt
1yp max
Supply current 1 7 30 mA
Supply curvent 2 75 10.5 mA
Supply cument 3 09 3 mA
Oulput saturation volta 18 22 v
ulput saturation
» 20 30 v
Quipit center valage 6.0 63 )
Rall amphfier npul ofiae .
voltags ! -5 +5 v
Hall amplifier lnpul bjﬁ"&shnenl - 1 § BA
: 13 - 22 v
40 43 4 dB
RZ1=R22, GC1=LOW, QC2 = LOW 28 28 - dB
dlﬂumn“ 1 \\ . FE‘ SHZ?. Gc' 'LW. Goz-l-m 15 - +15 dB
Gontrol-ouq:ut &iw baln &, RZ1 = RZ2, GG = LOW, QC2 = HIGH 2 B - dB
Controkoutput channe! _ . ] - R
oMlerence 2 R21 = R72, GC1 = LOW, GC2 w HIGH 19 9 [z}
Input dead-20nm voltage Voz R2{ o RZ2, GC1 = LOW, GC2 = OW +3 158 55 mV
Input blas current 1 's BERVD Vc = 1.0V - - 500 nA
input blas curren! 2 lens Vg = 1.0V - - 500 nA
No, 4946—2/8



LB1893

Ratings
Parameter Symbol Conditions Unit
min twp nax
8/S pln HIGH-level voltage Vas CMOS-fovat inpul, 40 - - v
/S pln LOW-evel voltage Vast 5/8 pln threshold Vith = Vo 2/2 _
Gain controf 1 HIGH-levet Vaci 1 40
vokage CMOS-tevel input.
Galn control 1 LOW-level v GC1 pinthreshald Vih = 2.0¥
voliage GCHL
Galn conirol 2 HIGH-level Vactu
woltage b CMOS-kevel nput,
Galn control 2 LOW-loval GC2 pin threshold Vih = 2.0V
vollage Vacal v
5/S pin lnput cuerent les BV inpu! voltage pA
Galn controts 1 and 2 curent lag SV Inpul vollaga HA
Molor culput saturation voltage Viarrs lg = —5mA v
Hal bias voHage Vi lo=5mA, Ry = 2006 v
CTRL pin HIGH-lsvel voliage Vorm i CTALY and CTAL1 comm v
CMOS:-laval Input.
CTRL pin LOW-lewal voliage VeraLL CTAL pln thrashold Vit 25y v
CTRL kpu! cumant et 5V input voltage pA
Thermal shuldown oparating
1emperatire T8D Daslign valus *C
TS0 hysteresis ATSD - °C
Performance Characleristics
Pd max —Ta
0b CTRLY Mods
077 \ LOW Contro!
HIGH Non-fesdback
LOW Incrament
HIGH HIGH Decrement

Abowshie powge Cissipaison, Pd may — W

1. LOW = Do 1.0V, and HIGH 2 4.0V,

No. 4045—3/8



£B1893

Hall Element Logie Truth Table

Hall input!
Source ~» aink
Uy Vu
W phase — V phase
1 pha 4 HIGH HIGH
V phase — W phase
: Wphasa - U phase
2 . HIGH LOW
U phags -+ W phasge
¥ phate — W phase
3 a .p LOW LOW
W phase — V phase
U phase — V phase
4 4 pha LOW
V phase — U phase
Vphase — U
5 phase — U phase HIGH
U phasa — V phage
U phace —+ W phase
6 LW
W phasa — U phase

1. A Iput Is consklared to be HIGH when U1 > Up2, Viay! > V2, 800 Wi 1 > Wy 6
2. Forward ie seleciad when Yo > Ve, Reverse is selecied whon Ve < Ve

i
i

Block Diagram
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Sample Peripheral Circuit
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LB1893

Pin Functions

Humber Hame #in voitage Equlvalent cireult Function
3,4,20,21 | Frame GND Frame ground. Connecled 4o the common ground.
2 GND .
YoQi
1 Your ®
2 Vour (:)
) Wour @
LY
Yoo2

Ateilitor caitb connacled Kobésan this pin end

7 GND i sonsa B output curont a2 a voltage drop to
8,
]
Flrit-stage ampiifier galn eatfing mpedance
0 1 sonnection,

Z1 and Z2 ghoudd be In tha ordar of 30k to several
hundrad kQ.
The gain should bé in the prder of &4B.

Vi the $pead control pin; lovward when Vg > Vo
and reverss whan Vg < Vo

The output woliaga I controlied by the Ve voltage.
Vi dotermines the motor conkol siop voltags, and
is normally 5ot to Vgp2/2,

Inguit gain control switching pin.

GC1 gwiiches tha firat-stage amplifier impedances
Ziand22. 21 Is selacted when GC1 |3 LOW, and 22
13 salected when GC1 Is HIGH,

GC2 is the secand-siage ampiifier swiching pin.
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LB1893

Rumbar Name Pin voltage Equivalent clroult Fundian
Yol
15 CTRLY Dto Vg2 The mode swilching w&w@h%hpmhowluelect
16 CTRLY conlrol, non-feadback and spsed,
incfamanlfdwgman’i modeg
17 NS+ | DtoVe2— 1V
18 &5 Ot V2

Connect 8 capacitor batwoon this pin and ground to
raduce the Input-outpul gain fraquency rasponse and
to pravent abnorma ascflation,

W-phase Hall dovics Input pins.
Logic HIGH fa rapresented by Wiy » W2,

V-phase Hal devica Input pins.
Logle HIGH Is reprasaniad by Vp,1 » Vg2,

U-phase Hall device inpul pins,
Logic HIGH is represented by Up 1 > Up2.

Hall devige supply pins.
The polintial difference batwaen VH+ and VH-is
1.0V,
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LB1893

Kumber Nams Pin voltage Equivalent ciroult i Funotlon

Hall davice FG pin,
# HFG GoVpe? The Hall device wmtpfm ] mwar’tad 1o a puise and

a2 oL | 0loVee2

-staga wppry
“THiN supply sfiokid be kspl stable 1o prevent noise
Irom enterig.thie pin

) Veel Sio 18V

3 mntalned Hereln are intended for use In surgical implants, (ife-support syslems, asmspace equipment, nuclear
digdstar/crime-prevantion equipment and the like, the talltire of which may directly o Indirectly cause bnjury,

[ nnyonhwrclmlng any pmﬂu&s deacribed or comained hereln for an above-merioned use shal;

® Accepiiull réspgnslbﬂlty and indemnity and defend SANYO ELECTRIC CO., LTD., lis alfillates, subsidiares and distributors and all thelr
oflicara an&nmphywa Jointly and severally, againat any and all claims and Iﬂlgaﬂm and all damages, cost and expsnaas assoclated
with such uge;

@ Notimpose any respansihility for any lautt or negligence which may ba oited in any such claim or liligefion on SANYO ELECTRIC CO.,
LTD., its affiiates, subsidlarlas end distritutors or any of their officers and emploveas, jointly or severally.

B (ntormafion {including clrcult diagrams and circirh parameters) hereln |3 for axample only; it is not guaranteed for voiume producdion. SANYOD
believes information herein Is accurate and rellable, bul no guerentess are made or implied regarding lis use or any Infringements of
intellsctual proparty rights or other Aghts of third parties.

This catalog provides information as of May, 1985, Specifications and Information hersln ara subjsct to change without notice,
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