Ordering number: EN5225

Monolithic Digital IC
LB1896

SA////WY O 3-phase Brushless Motor Driver for

CD-ROM Spindle Drive Use

Overview Package Dimensions
The LB1896 is a 3-phase brushless motor driver IC that is unit - mm
ideal for driving CD-ROM spindle motors. 3219-QFP34H-C
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Specifications SANYO : QFP34H-C
Absolute Maximum Ratings at Ta\=25
Parameter Syl/@\ Conditions Ratings Unit
Vel max 20 \%
Maximum supply voltage ce \
Vccz max 7.0 \Y
Applied output voltage Vou, v, w 20 \
Output current IQ0$ 1.2 A
Allowable power dissipation Pd max Independent IC 0.77 W
Operating temperature Topr —20to +75 °C
Storage temperature Tstg -55 to +150 °C
Operating Co@@t Ta = 25°C
PaFaq\m{er Symbol Conditions Ratings Unit
Veel 5to 18 v
Supply voltag
& Vee2 Veel 2 Vee2 4.3t0 6.5 \Y
Vref input voltage Veref Vee2/2 +1.0 v
Vs input voltage VNs 0toVce2-1.0 \
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Electrical Characteristics at Ta = 25°C, Vel =12V, V2 =5V

Parameter Symbol Conditions min typ max Unit
V¢ = open, V, =open, R = o,
Supply current 1 lecl Vg/s :p5 y o cref pen. R 17 30 | mA
Supply current 2 Icc?2 Ve = open, Veyef = gﬁqn 7.5 10.5 mA
V¢ = open, V, =/open, =
Supply current 3 Icc3 Vg/s :% X/,\ﬁg?foggﬁc&)b_ﬁ 0.9 3| mA
[Drive block]
Output saturation voltage Vosayl |lour =04 W\SQWC\S/ L6 22 v
Vosay2 | lout = 0.8 A(sink +'souige 2.0 3.0 Y
Output TRS sustaining voltage Vo(sus) loyt = 20 ﬁ\A / ) 20 \
Output static voltage Voo Ve = Z.W Vet =25V 5.7 6.0 6.3 \
Hall amplifier input offset voltage VH offset -5 +5 mV
Hall amplifier input bias current IH bias 1 5 MA
Hall amplifier common-mode input Vigeh 13 29 v
voltage range
Hall input/output voltage gain GvHo / \\ 40 43 46 dB
Control/output drive gain 1 Gycoll \|RZ1FRZ2,GC1=1L,GC2=L 26 29 dB
Control/output channel difference 1 AGyol 71222, GCl1=L,GC2=L -1.5 +1.5 dB
Control/output drive gain 2 Gyco?  |RZL=RZ2,GCl=L, GC2=H 32 35 dB
Control/output channel difference 2 kaVC(SZ RZ1=RZ2,GC1=1L,GC2=H -19 +1.9 dB
RZ1=RZ2,GCl1=1L,GC2=L
Input dead zone voltage Vpz Eo (voltage between out and out) = +13 +38 +55 mVvV
AV
Input bias current 1 I8 SERVO Vec=10V 500 nA
Input bias current 2 IB ns Vns = 1.0V 500 nA
S/S pin high voltage @S/S H Input is CMOS level 4 \'%
S/S pin low voltage Vg/s L Note) S/S pin Vth = Vc2/2 1 \
Gain control 1 high voltage VGc1 H Input is at CMOS level. 4 \
Gain control 1 low voltage\ Vael L Note) GC1 pin Vth =2.0 V 1 \%
Gain control 2 high voltage Vee2 H Input is at CMOS level. 4 \'%
Gain control 2 low volfa\ge\\ Vaco L Note) GC2 pin Vth = 2.0 V 1 \Y
S/S pin input curregf™_ I g/ Input voltage = 5 V 50 100 HA
Gain control 1, 2®s@1\ Icc Input voltage =5 V 53 110 HA
Rotation outpu/t/Sat\h@\ﬁQn voltage Visa HEG |lo=-5mA 0.24 0.5 \
Rotation out uﬁqm%ustaining v 7 v
voltage & (sus) H.FG
Hall bias voltage Vpt lo =5 mA, Ry =200 Q 0.7 0.97 12 \'
CTRL pin high voltage VCTRL H i(rilc‘;rgltnéoMnofcg I‘CEIEILl and CTRL2 4 \Y
CTRL pin low voltage VCTRL L Note) CTRL pin Vth =25V 1.0 \
CTRL input current IcTRL Input voltage = 5 V 53 110 A
TSD operation voltage TSD Design target 150 180 210 °C
TSD hysteresis ATSD Design target 15 °C

Note) Vth is a design target and not measured.
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Mode Switching Truth Table

CTRLO CTRL1 Mode
L L Control
L H Noncontrol
H L Acceleration
H H Deceleration /\
L = 0toloVv
H = 4.0V or more

Hall Logic Truth Table

@

S Sink Hall input F/R Control
ource - Sin ontro
Uin Vin M/
R Forward
1 w M H H \
V- W Reverse
. Forward
2 w U H L L
u-w Reverse
V oW Forward
3 L H
W -V /‘\ Q Reverse
. Forward
4 U v L H L
VU Reverse
N L Forward
5 M U H L H
u-V Reverse
- Forward
6 U w L gj/ H
W-u Reverse

An input is considered to be HIGH whenyd > U\2, V,

Forward when \¢ > Vet
Reverse when ¥ < Vet

Pin Assignment

GND

N%NZ, and Wy1 > W,\2 by 0.2 V or more.

LB18S6

7] e
E’ vceca
E] z1
1—_1‘ z2
E‘ VCREF
E GC1
E‘ Gca
EI CTRLZ
EI CTRL1
ZI NS+

s/s E

Top view

A04487
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Pin Functions

i

A04494

Pin No. Pin Name Pin Voltage Equivalent Circuit Diagram Pin Function
3,4 Frame Frame GND.
20,21 | GND GND must be shared.
2 GND GND
23 UouT Output pins.
22 VouT ——0Vcet Motor connection
19 | Wour = @
Wr 022
3
Rf
AC4490
17 Rf  Ovcez Outpu
F' A resistor can be connected between this pin
-—@Rf and GND\to sense the output current as a
= voltage rovide for overcurrent
”r A04481 protection.
18,24 | NC Idle pins.
16 Vee2 43t065V * Po supply for blocks other than the
output block.
* Fhis supply should be kept stable to
fevent ripple and noise from entering this
pin.
15 Z1 « First-stage amplifier gain setting resistors.
14 z2 » Z1 and Z2 normally range from several
tens of kQ to several hundreds of kQ.
1? * The gain is about 6 dB.
Il
x
——OGND
AQas92
13 Ve Veg2/2 * V¢ is the speed control pin.
12 Veref +1.0 V%:a Forward when V¢ > Veyef.
Reverse when V¢ < Vet
> ) V¢ is used to control the output voltage.
* x * Vcref determines the motor control stop
voltage.
Vcc2/2 in normal use.
K x
7
O
GND
AD4493
11 GC1 &w * Input/output gain switching pins.
10 GC2 Vcca * GCl is for first-stage amplifier Z1/Z2

switching.

When GC1 is LOW, Z1 is selected,;
when HIGH, Z2 is selected. GC2 is for
next-stage amplifier switching.

Continued on next page.
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Continued from preceding page.

Pin No. Pin Name Pin Voltage Equivalent Circuit Diagram Pin Function
9 CTRL@ 0to V2 » Operation mode switching pins.
8 CTRL1 ] Veca + Refer to the Mode Switching Truth Table
V' for selection of control, acceleration, or
deceleration.
! =
®@E”
AD4495
7 NS+ 0to * Input pin at \3@
Vee2-1V Veea * The input-oytp is 14 dB.
() (GC2: LOW)
N * Motor stops oV
7
Fecd r
AD4486
6 |sis 0 to Vo2 « Whe the S/S pin is HIGH, START;
en LOW, STOP.
+ The threshold is Vc2/2.
A04487
5 FC vecs » Connect a capacitor between this pin and
GND to reduce the input/output gain
%= frequency response and to stop the
oscillator.
AD4a4a8
1 W2 1.3 to2 \\ v W-phase Hall device input pins.
34 Wyl cea Logic “H” represent W|y1 > W|y2
33 VIN2 Y V-phase Hall device input pins.
32 | VNl . 4 Logic “H” represent VN1 > V|\2
31 Uin2 U-phase Hall device input pins.
Unl 7 = Logic “H” represent Uyl > Ujn2
30 IN IN
%
x Q)
”r ”r
AD4499

Continued on next page.
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Continued from preceding page.

Pin No. Pin Name Pin Voltage Equivalent Circuit Diagram Pin Function
29 VH+ 24V v » Hall device power supply pins.
28 VH- 14V C) cca A voltage difference of 1.0 V is developed
() between VH+ and VH-.
x | N F 3
x Yy x
) 4 o
A04500 ﬁ
27 H.FG 0to V2 veea * Hall FG pin.
* The H ve isConverted into a
F 3 puls nal then used as the FG
C pulse signal.
x
r
26 CL 0to Vce2 . en the Rf pin voltage becomes equal to
e C__ pin voltage, the current limiter
operate. The C| voltage is determined
externally.
A04a502
25 Veel 5t018 V » Power supply for output block.
* This supply should be kept stable to
prevent ripple and noise from entering this
pin.
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Block Diagram

vcea Veet
T
ES
C) k3 R4-3
3 - Wr UouTt
” 18k 0
g
= R3
g E 14kp
E 6 R4-2
SS9 Wr ¢ YouT
o Ral 18%0
OO 10k0F
o
< ”r
R4-3
W WouT
TSD Galn 18k0 ?
switching
0/6dB
N At
[~—/
ENA3
Mode FR - oL
switching
ENA2 F R [ Hall bias
ENA1

CT;LD CTAL1 6c2 FC uNg WINt WINZ2 HF G VH+ VYH-
AG4480
Sample Application Circuit
0.1 0, \sF Q.isF
130 13 %130
23| 22| |21 vZOl 19 I_i—B]
Vcca FAf
vee1O T [25] E .L O i
0.18F 0.4 8F
5 e} s T
27 14 1]
[z2]
28 13 O vg

29 LB1896 2 VCR=F

—T—E 10 sca
3 s}———ocr.1

=le T o
- A

]

0.01sF

AD4488
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W No products d
nuclear powg

expenses associated with such use:
@ Not impose 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.

W 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 January, 1996. Specifications and information herein are subject to change without notice.
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