| Ordering number: EN 4948

Monolithic Digital IC

'No. 4948 / / LB1894M

for CD-ROM Spindle Motors

SA/M/YO / /Z 3-Phase Brushless Motor Driver

Overview Package Dimensions

The LB1894M is a 3-phase brushless motor driver for use  unit: mm

in CD-ROM spindle motors.
3073A-MFP30S

Functions and Features [LB1894M)

* 3-phase bipolar brushless motor driver iﬁ—-{-—

16
* Voltage linear drive, enabling the external capacitance ';QBJW )
to be reduced T
-*
-~

* Thermal shutdown circuit built-in
* Overcurrent protection circuit built-in Ql3

* V-type control amplifier built-in m I
5

* 2-step switchable control gain T
+ Control gain switchable using op-amps 349 183
(]
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LB1894M

Specifications

Absolute Maximum Ratings at'Ta = 25°C

Parameter

Symbol - Conditions Ratings Unit
Ve 1 max ) 20 v
Maximum supply vollage
Vc02 max 70 v
Qutput supply voltage You,uw 22 v
Outpul current lour 1.5 A
Allewable power dissipation Pd max 1.05 w
Operating temperature Topr -20t0 475 °c
Storage temperature Tsty 5510 4150 °C
Allowable Operating Ranges at Ta = 25°C
Parameter Symbol Conditions Ratings Unlt
Vel Sto18 v
Supply wltage
Vec2 43106.5 v
Electrical Characteristics at Ta = 25°C, Vel = 12V, V2 = 5V
Ratings .
Parameter Symbol Conditions - Unit
min lyp max
Supply current 1 Icc1 VC= VCREF' HL =co - 17 30 mA
Suppiy current 2 leg2 VC=VCper - 6.5 9.5 mA
[Driver stage]
: Vorsan loyr = 0.54, sink + source - 1.6 22 v
Output saturation voltage Qisa o
Vo(sa“? IOUT = 1.04, sink + source - 20 3.0
Output transistor blocking .
voltage Voisus) lour = 20mA, design value 20 - - v
Output rest woltage Vog VC = VCpags 5.7 6.0 6.3 v
Hall amgplifier input offset
Voltage P P VH olfsel -5 - +5 my
Hall ampiifiar input bias cuerent 1 bigs - 1 5 A
Hall amplifier common-moda "
input voltage range Viien 13 22 v _
Hall amplifier input-output
voltage gain Gyo 42 45 48 dB
[Control stage]
Gyep! High gain, GC = HIGH az 35 38 dB
Controt-output drive gain
Gygp? Low gain, GC = LOW 26 29 32 dB
Control-output channet _
ditterance AGygo -2 +2 dB
Control rising 1hreshold voltage VG VCrep = 2.5V, Vgur = 0.1Vp-p 235 - 265 v
ﬁic:;:::ol fising threshold voltage AVCy VCpgr = 259, Voyr = 0.1Vp-p 50 - 150 mv
Gain control switching HIGH- _
level voltage Vecn 4 5 v
Gain control switching LOW- _
lovel voltags VoL Inputs are LOW level when left open. 0 +2 v
[Op-amps]
Op-amp input offset voltage Veg ofsat | -8 - +8 my
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LB1894M

Ratings
Parameter Symbol Conditions Unit
min typ max
Open-loop voliage gain C f=1kHz - 60 - dB
Source output saturation - _
voltage VFG oy |0 = —2mA ) 37 - - v
Sink oulput saturation voltage Veson ' | lp=2mA . - - 13 v
Common-made signal rejection CHR Design value - a0 - dB
Op-amp common-mode input _ . _
voltags range Veacn VCpgr = 1.5V to V2, design value 0 +3.5 v
Phase margin oM - Design valus - 20 - deg
[Thermal shutdown]
Thermal shutdown operating . o
temperalure TSD Design valre 150 180 210 c
TSD hysteresls ATSD Design valus - 15 - °C
Pin Assignment
(o) [zo] [ o] ] [ fod] Fs] [ee] fae]_eo] (9] [is) [so) [idl
LB1B894aM
EJL:JILILJ 2 LII%H‘.J[LH:IM[EILHI_H_’I
: Top view
A02846
Truth Table
Hall input' Control
Source — sink Ve
Un Vin Wiy
W phase — V phase HIGH
1 HIGH HIGH Low
V phase — W phase LOowW
W phase — U phase HIGH
2 HIGH Low Low
U phase — W phase ) LOw
V phase — W phase ) HIGH
3 LOW LOW HIGH
W phase — V phase LoW
U phase — V phase HIGH
4 LOW HIGH Low
V phase — U phase : LOow
V phase — U phasa HIGH
5 HIGH LOW HIGH
U phase — V phase Low
U phase — W phase HIGH
& Low HIGH HIGH
W phasa — U phase Low

1. An input is considered 10 be HIGH when Uyt > U2, Viy1 > V)2, and W1 > Wy 2 by 0.2V or more, and is considered 1o be LOW when Uy 1> Up2, Vig1 > V2,
and W1 > W2 by 0.2V or less.
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Block Diagram 1
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LB1894M

Pin Fuﬁctions

Number Name Pin voltage Equivalent circuit Funetion
1,2, 14,15,
16,17,29, | Frame GND Ground connection for all circuits excepl tha outputs.

30

vcca
F
@ 3 9Kk Connect a capacilor between this pin and ground to
3 FC - ’ T reduce the control input-output gain frequency
y response and to stop the oscillalor,
3
T
AD3013
1.5V min

4 VCaer Vo2 max

Speed control pins.
Pin 4 voltage determines the control start voltage.
Pin 5 vollage is used to conlrof the output voltage
(voltage control method),
0V min
5 ve Vo2 max
AD30M4
6 Vel 510 18V Output-stage supply pin.
Yeeot
Lo T @
7 Uour 1k 6
g ‘X’OUT @ Qulput pins.
out x @
rer
‘— Rt
ADD15
Output transistor ground,

10 RF A resistor can be connected between this pin and
GND to sense the output current as a voltage drop to
provida for overcurrent protection.

Supply for all circuits except the oulput stage.
" ¥ 431065V This supply should ba kept slabla to prevent ripple
c

and noise from antering this pin.
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LB1894M

Number

Name

Pin voltage

Equivalent circuit

Function

12

CL

0V min
VccE max

Ycee

20040

®

5

aooe

Rf
Ao301e

When the voltage on RF pin becomes equal to the
voltage on pin 12 (CL), the current limiter operates.
The pin 12 (CL) voltage is determined externalty.

If the current limiter is not used, it should be
connected to Va2,

GG

0V min
Vcc2 max

3w

& S50kaz

vr

10k

I EOkD 3
rr

r

Apn?

Control input gain switching pin.

35dB is selected when pin 13 {GC) is HIGH (4 to 5V),
and 29dB is selected when pin 13 (GC) is LOW (0 1o
2V) or open for a valug Vee2 = 5V,

Rour

19

VCour

22

RIN

Yooz

38

Liid

20040

x (191
" #liokn

AGINB

A resistor connected between this pin and pin 20
(VCyy) enables pin 22 swilching between HIGH leval
and apsn to switch the op-amp gain.

Op-amp output pin.

This op-amp can be used for:
1. Control gain ¢changing, or
2. FG amplifier,

When this pin goes HIGH, (he resistor connected
betwaen pins 18 and 20 is connected in paratiel with
Ihe op-amp feedback resistor to switch the gain.

20

.VCIN

OV min
3.5V max
(Ve =5V)

ACINg

Op-amp inverting input pin.
The op-amp non-inverting input is connected 1o pin 4
VCHEF
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LB1894M

Number Name Pin voltage Equivalent circuit Function
23 W2 W-phase Hall element input pins,
24 Wi 1 Logic HIGH is reprasented by Wiy1 > W2,
25 Vin2 1.3 min V-phase Hall elsmant input pins.
26 Vil 2.2V max Logic HIGH is represented by Vjy1 > V2.
27 Un2 U-phase Halk element input pins.
28 Un1 Logic HIGH is represented by Uy > U2,
M No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace equipment, nuclear

power control systems, vehicles, disaster/erime-prevention equipment and the like, the failure of which may directly or indirectly cause injury,
death or property loss.

Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemity and defend SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors and all their
officers and employees, jointly and severally, against any and all claims and litigation and all damages, cost and expenses associated
with such use;

@ Notimpose any responsibility for any fault or negligence which may be cited in any such claim or litigation on SANYO ELECTRIC CO.,
LTD., its affiliates, subsidiaries and distributors or any of their officers and employees, jointly or severally.

Information (including circuit diagrams and circuit parameters) herein is for example only, it is not guaranteed for volume production. SANYO
believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infringements of
intellectual property rights or other rights of third parties.

This catalog provides information as of July, 1995, Specifications and information herein are subject to change without notice.
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