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Ordering number : ENN5340A

Monolithic Digital IC

LB1950V
SA///WYO Three-Phase Brushless Sensorless Motor Driver

Overview Package Dimensions

The LB1950V is a 3-phase brushless sensorless motor  unit; mm
driver IC that is particularly well-suited to driving  3191-SSOP30
camcorder drum motors.

[LB1950V]
Features » P
* Drives 3-phase full-wave brushl ess sensorless motors NOAAAAAAARANAAN
* Soft switching drive
 Speed control using motor power-supply voltage control
for reduced power
* Allows operation from a 3-V power supply. O
* The residual output voltage can be set to one of four EEEEEEEEE R
values. . B
 Supports bidirectional rotation. 9.95 |
» Standby function (only the FG and PG amplifiers L 3
operate) T
* Brake circuit 022 0651 | 1.043
« Thermal shutdown circuit SANYO: Sl o0
e FG and PG amplifiers
Specifications
Absolute Maximum Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Vel max 7 \
Maximum supply voltage V2 max 12 \%
Vg max Vee2 \
Output voltage Vo max Vs+2 v
Vi1 max | Control system -0.3t0 Vel +0.3 \
Input voltage Vi2max | U,V,W, COM Vg +2 \
Output current lo max 1.0 A
Allowable power dissipation Pd max 0.5 w
Operating temperature Topr —20to +75 °C
Storage temperature Tstg -55 to +150 °C

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that

exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
2 &~ parameters) listed in products specifications of any and all SANYO products described or contained
//g @\ e herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tok ., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Veel 271086.0 \Y%
Supply voltage Vee2 2.71t010.0 \%
Vg 0to Vee2 \Y
Electrical Characteristics at Ta=25°C,Vccl=3V,Vcc2=475V,Vg=1V
Parameter Symbol Conditions min typ max Unit
) lecl lo = 100 mA, RSAT1 = RSAT2 = GND 45 7| mA
Current drain
lec2 lo = 100 mA, RSAT1 = RSAT2 = GND 1.2 25 mA
lccioo | VstBY =0V 1 15| mA
Output quiescent current lccoog | VstRY =0V 10 HA
Isog | VstBY =0V 0] pA
Lower side output saturation Voul lo =0.1 A, RSAT1 = RSAT2 = open 0.11 \
voltage Vou2 |lp=0.4A, Vg=3V,RSAT1=RSAT2 = open 033 V
Upper side output saturation Vopl lo =0.1 A, RSAT1 = RSAT2 = open 0.11 Y
voltage Vop2 |lp=0.4A,Vg=3V, RSAT1 = RSAT2 = open 033 V
\C/:;ljtl\allgzlr;aizrzmon-mode input Vie 03 Vee2 - 09 v
Standby pin high-level voltage VsTBYH 2 Veel \
Standby pin low-level voltage VsTtRYL -0.2 +0.7 \
Standby pin input current IsTBYI Vgrgy =3V 50 HA
Standby pin leakage current IsteyL | VsTBY =0V -10 MA
Brake pin high-level voltage VBRH 2 Veel \
Brake pin low-level voltage VBRL -0.2 +0.7 \
Brake pin input current IBRI Vgr =3V 50 HA
Brake pin leakage current IBRL Vgr =0V -10 MA
FRC pin high-level voltage VERCH 2 Veel \
FRC pin low-level voltage VERCL -0.2 +0.7 \
FRC pin input current Iercl VErc =3V 50 HA
FRC pin leakage current IFrCL VErc =0V -10 MA
Slope pin source current ratio Rsource | ICSLP1SOURCE/ICSLP2SOURCE -12 +12 %
Slope pin sink current ratio Rgink ICSLP1SINK/ICSLP2SINK -12 +12 %
CoLPLsource and sink cUeNt | R gup1 | ICSLP1SOURCE/ICSLPLSINK 35 W5 %
Ejggz source and sink current | | |cSLP2SOURCE/NCSLP2SINK 35 +15| %
Startup frequency Freq Cosc = 0.1 pF, OSC frequency: * 115 Hz
Phase delay width Dwidth * 30 deg
Thermal shutdown temperature Ttsp * 150 180 210 °C
Thermal shutdown hysteresis ATtgp * 15 °C
[FG Amplifier]
Input offset voltage Vio * *1 +5 mv
Input bias current Ig * 250 nA
:.':ac:]rg:on-mode input voltage Vicom N 1 2 v
Output on voltage VoL When |lg =10 pA 0.4 \%
Output off voltage Vou When |lg =10 pA Veel-0.5 \
Schmitt amplifier hysteresis Vsuis * 50 mv
Output duty Duty ;Ir\g;ir;::; i:;;uztos:_g';al level = 20 mVp-p and the input 30 70 %
Reference voltage VREFE 1.15 1.30 1.45 \
[PG Amplifier]
Input offset voltage Vio * *1 +5 mv
Input bias current Ig * 500 nA
:.':ac:]rg:on-mode input voltage Vicom N 1 2 v
Output on voltage VoL When |lg =10 pA 0.4 \%
Output off voltage Vou When |lg =10 pA Veel-05 \
Schmitt amplifier hysteresis Vsuis * 20 mv

Note: *

Items marked with an asterisk are design target values and are not tested.
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Pin Assignment
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Pin Functions

Pin No. Symbol Pin voltage Equivalent circuit Function
Veed
> * The LB1950V is set to a mode in which only the FG
Verd max — and PG amplifiers operate when this pin is open or set
3 STBY O%CV min @_ 100ka to a voltage 0.7 V or lower.
' « This pin must be set to a voltage 2.0 V or higher in the
& 100k motor drive state.
el
AOB0ES
Vcei
« Braking is applied to the motor if a voltage 2.0 V or
Vel max — higher is applied to this pin.
) 100k Q .
4 BR 0.2V min @— « This pin must be open or set to a voltage 0.7 V or
lower to set the LB1950V to the motor drive state.
A 100k0
r ”r
A05066
» Motor forward/reverse switching input
Vel * Low level: forward
5 FRC O%CV max — (-0.2t0 0.7 V or open)
-2 v.min « High level: reverse
(2VtoVeel)
A05067
» Power supply that provides the motor voltage and
6 Vg 0VtoVec2 determines the output amplitude.
* This voltage must be lower than V2.
Power supply that provides the source side pre-drive
7 Vee2 27t010V voltage and the coil waveform detection comparator
voltage.
Power supply that provides the voltages other than the
8 Veel 27t06V motor voltage, the source side predrive voltage, and the
coil waveform detection comparator voltage.
vVece1l
10muA (%>5MA a2 SnA
Connection for the triangular wave generator. The coil
9 CSLP1 Ao ) : o
W output waveform is made to operate in a soft switching
10 CSLP2 1kQ L
manner by this triangular wave.
x
7”r ”r

(X

A0OB068

Continued on next page.
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Continued from preceding page.

Pin No. Symbol Pin voltage Equivalent circuit Function
Vecec1
C>3°“A =30ka A
@
11 PGouyt —x & PG amplifier output
Aﬁ' ”r beed
A0B068
+Veet
Cbsu x
1.5ko | 75ka
12 PGC Connection for the PG amplifier peak-hold capacitor
10mA
10naf2000
@©
A05070
100k Mk
2.0 V max
13 PG 1.0 V min * PG amplifier input
IN (when Vel =  Connect the PG coil between this pin and VRygf.
3V)
A0B0714
Veel
x
@ * Internal 1.3-V reference voltage
14 VREF « This voltage is used as the FG and PG amplifier
' 3 1.3V reference voltage.
=35k
70kQ
”r 7
AO0BO72
15 G veet FG amplifier input
IN C)S A Connect the FG coil between this pin and Vygg.
»
2.0V max 2000 9k0 1‘1:""0
1.0 V min ol Connection for an FG amplifier input signal noise filter
16 FGn1 _ | 1.3v L4 n i g :
(when Vel = . capacitor
Nl bl
3V) L] »
Ml bl
Lyl L4}
”r
@ @ @ Connection for an FG amplifier input signal noise filter
17 FGIN2 A05073

capacitor

Continued on next page.
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Continued from preceding page.

Pin No. Symbol Pin voltage Equivalent circuit Function
vce1l
C 30sA T30k 3
@
18 FGout | I: x= FG amplifier output
Ath ”r nLr
AO5074
? Veci
5uA C) A C) 10KA
2.58A
1k @ Connection for the triangular wave oscillator capacitor
19 OSsC MWr that is used to forcibly generate the motor startup
waveform at startup.
®
AOS075
vVeet
Y 3
@ « Frequency characteristics determination
« Current control system closed loop oscillation can be
20 FC ) . S
2ka stopped by connecting a capacitor between this pin
&= and ground.
5k 0 10k 0
il
AQBO78
veet
C) X 25kA . . .
Connecting a capacitor between this pin and ground
causes the coil output saturation prevention function to
21 FILTER N W operate. In this state, the motor voltage is controlled by
30k0 ik controlling the VS pin. Also, the torque ripple correction
A can be adjusted by changing the value of the external
capacitor.
1k ike] 1ka r
A0S077
vcect
a x
The residual output voltage setting can be increased by
22 RSATL connecting one, the other, or both of these pins to
23 RSAT2 1.4v onnes g one, ) p
75k 37.5k0 ground.
75k
r N a
”r 77
A05078
24 GND Ground for all systems other than the output system.

Continued on next page.
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Continued from preceding page.

Pin No. Symbol Pin voltage Equivalent circuit Function
25 Win
26 Un Coil waveform detector comparator input
27 Vin
« Motor coil center tap input
28 COM * The LB1950V detects the coil voltage waveform taking
this voltage as the reference.
vs
29 Wout « W-phase coil output
1 Uout ae x « U-phase coil output
2 VouTt : « V-phase coil output
1200
3.90 %= l %"001
”r .
 Output transistor ground
30 RF * The LB1950V implements fixed-current drive by

A05080

detecting the voltage on this pin.
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Block Diagram

raoqoy

I

ELA Al OW?T
1no
ml) a39d|

1N0g4

— v00e
. WA

Wy +

WA

YvY

6002

U30E soo02 Wy Al 1304
793A 5308
sbeljon sousialey
.
aneO——F* L [
2[ — } —Q2LyYSH
¢ [ OVLlvsH
Il
id
g
—AAA
wy
052’0 5002 |
dd | 1904
H y773 .
=== v
TT Linow
3
2 LNOA
(@)
=3
1Nnon ..m'
o
M. & y 3
TT SA =
(<]
<
3 - - -
E HNOIID 8AUD L ynalio | | unouio jonuoo
777 w/._r Buoums yog [ | lonvoo buwy [T dnyeis (550 oy
T zH |~ —OABLS
= x u,Tsz 1N2II0 UoRoBIep )
T= A uomisod Jojoy WNo1ID
DL UMOPINYS ewlaY | .._ku. M;
[]s}e]
Rm H 2004 3 uu>0|lH||_

The FGy and PGy pins must be connected to the Vggg pin if the FG and PG amplifiers are not used.

Note: (The values of external components vary depending on the motor used.)
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Control System Operation

The LB1950V is a current-linear drive motor driver. It implements motor power-supply voltage based speed control by
continually preventing coil output saturation and maintaining the output saturation voltage at the value set by the circuit.
1. TheLB1950V detects the sum of the coil output voltage lower side envelope and the diode threshold voltage.

2. Thelow-passfilter formed by the internal 30-kQ resistance and the capacitor connected between the FILTER and
GND pins cuts the high-frequency components of the envelope waveform. (The cutoff frequency is 1/2nCR.)

3. TheFILTER pin voltage isinput to the control amplifier + pin. The reference voltage is input to the control amplifier
— pin, and the control amplifier operatesto force the FILTER pin voltage to the same potential as the reference
voltage. The coil output operates in the unsaturated region if this reference voltage is higher than the output transistor
saturation voltage.

4. Also, since the second control amplifier stage controls the RF voltage to a fixed level, the output current (i.e., the RF
current) becomes afixed current drive.

Supplement: The low-frequency components that are not filtered out by the RC filter on the FILTER pin function to

correct motor torque ripple.

Control System Signals

Uout

VouTt

WouT

Output voltage lower side envelope +
(diode threshold voltage)

AANAANANANANANANS
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

H No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 November, 1999. Specifications and information herein are
subject to change without notice.



