[Ordering number : EN5340]

Monolithic Digital IC

LB1950V

Three-Phase Brushiess Sensorless Motor
Driver

Overview Package Dimensions

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

[LB1950V]
Features

* Drives 3-phase full-wave brushless sensorless motors % I -

* Soft switching drive SRR LET jﬁ

* Speed control using motor power-supply voltage control
for reduced power

* Allows operation from a 3-V power supply. G}

* The residual output voltage can be set to one of four ,HHHHHHHHHHHHH,,
values. 293 ~

* Supports bidirectional rotation. T T

* Standby function (only the FG and PG amplifiers 065_|| 0.22
operate)

* Brake circuit

*» Thermal shutdown circuit

* FG and PG amplifiers
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LB1950V

Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameler Symbol Condhtions Ratings Unlt
Vo1 max 7 A
Maxlmum supply voltage Vo2 max 12 Vv
Vg max . Veo2 v
Vg max Vg +2 v
Output voltage .
Vi1 max | Gontrol system -0.31to Vg1 +03 v
Input voltage Vizmax | U, VY, W, COM Vg +2 v
Output curent I ax 1.0 A
Allowable power dissipation Pd max 0.5 w
Operallng temperature Topr —2010 +75 °C
Storage tempetature Tstg ~55 t0 +150 °C

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Condltions Ratings Unit
Vcc1 27106.0 v
Supply voltage Vee2 2710 10.0 A
Vg 010 Vg2 v

Electrical Characteristics at Ta=25°C, Vol =3V, V2=4.75V, Vg=1V

Parameter Symbol Conditlons min typ max Unlt
lcet lo = 100 mA, RSAT1 = RSAT2 = GND 45 7| ma
Current drain

lgc2 lp = 100 mA, RSAT1 = RSAT2 = GND 1.2 2.5 mA

locica | Vstey=0V 1 15) mA

Qutput qulescent current lccoom | VetRy =0V 10 HA
lssoa | Vstey=0V 10| pA
Lower side oulpul saturation Voul lp=0.1 A, RSAT1 = RSAT2 = open 0.11 v
voltage Vou2 |lg=04A, Vg =3V, ASAT1 = RSAT2 = open 033 v
Upper slda output saturation Vopl lp = 0.1 A, RSAT1 = RSAT2 = open 0.11 Vv
vollage Vop2 |lo=04A, Vg=3V,RSAT1=RSAT2 = open 033| v
foonrg‘;":ﬂ’;‘;';"“""‘"‘“" input Vio 0.3 Vec2-08| v
Standby pin high-level voltage VsTaYH 2 Vee! v
Standby pin low-lavel voltage VaTavL =02 +0.7 v
Standby pin Input current Isteyi | VsTRY =3V 50| - pA
Standby pin leakage current latayL | Vstay=0V -10 pA
Brake pin high-level voltage VBRH 2 Vool v
Brake pin low-level voltage VBRL : -0.2 +0.7 v
Brake pin Input cumrent lam Vpgr=3V 80| pA
Brake pin leakage current laRL Vgr=0V -10 RA
FRG pin high-leve! voliage VERCH 2 Voel| 'V
FRC pin low-level voltage VERGL -0.2 +0.7 v
FRC pin input current lepct VEpc =3V 50 pA
FRC pin leakage curreht IFRGL VERc =0V ~10 WA
.| Slope pin sourca current ratio Rsourge | ICSLP1SOURCE/NCSLP2SOURCE —12 +12 %
Slope pin sink current ratio Rgink ICSLP1SINKACSLP2SINK -12 +12 %
COLPY sourcoand sk eurtent. | 11 | ICSLP1SOURCE/CSLP1SINK -35 w5 %
CoLPZ sourcoandsink cutent. | 2 | ICSLP2SOURCE/IGSLP2SINK -35 H5) %
Startup frequency Freq Cose = 0.1 uF, OSC frequency: * 15 Hz

Phase dalay width Dwidth | * 30 deg
Thermal shutdown temperature Trsp * 150 180 210 G
Thermal shuidown hysteresis aTtgp | * 15 °C

Note: * Hems marked with an asterisk are design targe! values and are not tested. )
Continued on next page.
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LB1950V

Continued from preceding page.
Parameter Symbol | Condlticns mn | yp | max | umt
[FG Amplifier}
Input ofiset voltage Vio . +1 5 my
Input blas eurrent [ . 250 nA
Common-mode input voltage
range Vieom |* 1 2 v
Qutput on voltage VoL When lg =10 pA 0.4 v
Output off voltage Vo When lp = 10 pA Vogt 0.5 Vv
Schmitt amplifier hysteresis Vs | * 50 my
When the Input signal level = 20 mVp-p and the input
Qutput duty Duty frequency = 720 Hz, 30 70 %
Reference voltage Vaee 1.16 1.30 1.45 v
[PG Amplifier]
Input offset voltage Vio . +1 5 my
Input bias currant I - 500 nA
Common-mode Input voltage
range Vicom |* 1 2 v
Quiput on voltage VoL When lg = 10 pA 0.4 v
Quiput off voltage Vo When lg = 10 pA Vel -0.5 v
Schmitt amplifier hysteresis Veus | * 20 my
Note: * ltems marked with an asterisk are design target valuas and are not tested.
Pin Assignment
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LB1950V

Pin Functions

Pin No, Symbol Pin voltage Equivalent cirguit Function
vect
x ®
+ Tha LB1950V is sat to a mode In which only the FG
and PG amplifiers operate when this pin is open or set
Veel -
3 §TBY 0C2CV :“ix 1o a voltage 0.7 V of lower.
’ * This pln must be set to a vollage 2.0 V or higher in the
motor drive state.
AOSoan
Veot
* Braking Is applied to the motor if a vollage 2.0V or
4 BR Vool max — higher Is applied to this pin.
0.2 V min * This pin must be open or set 1o a voltage 0.7 V or
lower to sat the LB1950V to the motor drive state.
ADS0AS
Voot
* Motor forward/reversa switching input
Vert max |« Low lavel: forward
5 FRC O%CV :nni?\ - (-0.2to 0.7 V or open)
’ * High level: reverse
2V Vcc1)
ACDOB?
+ Power supply that provides the motor voltage and
6 Vg 0Vio Vg2 determines the output amplitude.
* This voltage must be lower than V2.
Power supply that provides the source side pre-drive
7 Vg2 271010V voltage and the coil waveform detectlon comparator
voltage.
Power supply that provides the voltages other than the
8 Vel 27086V motor voltage, the source side pradiive voltage, and the
coll waveform detectlon comparator voltage.
Yeced
10m4(] O r SO
o CSLP1 K Connection for the triangular wave generator. The coil
b output wavetorm is made to operate in a soft switching
10 CSLP2 1kD -
manner by this trlangular wave.
x
Le, rr ”nr rr
o® AOSoEs

Continved on next page.
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LB1950V

Continued from preceding page.

Pin No. Symbol Pin voltage Equivalent circuit Function
veei
C):-ID-A Faokn K
@
" PGour —% x PG amplifier output
_5' ”r ”r
ADBOES
~Vred
BrA x
12 PGC 1.5ka| 75ka Connaction for the PG amplifier peak-hold capacitor
10484
1omaf2000
@
AdDorQ
100k 0 ¥ect
2.0V max
13 PG 1.0 V min + PG amplifier input
IN" | twhen Vet = + Connect the PG coit between this pin and Vage.
3V
AOHOT71
Yooi
=
@ * Internal 1.3-V reference voltaga
14 Vrer * This voltage is used as the FG and PG amplifier
% 1.3v reference voltage.
”r
AOBo72
FG amplifier input
FG vcei
15 IN C) Connect the FG coil between this pin and Ypgs.
EuA
2.0V max 10k 0 Ly 2000 90 ke
1.0V min N Connection for an FG amplifier input signal noise filter
FGy1 »
18 IN (whenVpcl= | 1.3V 1™ capacitor
3Y) ot M
al Bl
L4l Lal
b,
7 @ @ Connection for an FG amplifier input signal noise filtter
17 FGn2 408073 | ¢ acitor

Continued on nexl page.
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LB1950V

Continued from preceding page.
Pin No. Symbol Pin voltage Equlvalent circult Function
vee!
(Paosa  Fa0ko
18 EGoyr —r FG amplifier output
457 rr
Aogora
Yoot
SxA * C) 10mA
2.58A
k0 Connaction for the trlangular wave osclllator capacitor
19 0OSsC that is used lo forcibly genaerate the motor startup
wavelform at startup.
@
ACBOTE
Y¥cel
=
» Freguency characteristics correction
20 FC @ « Current control system clesed loop oscillation ¢an be
ke stopped by connacting a capacitor between this pin
and ground.
F 3
5k0 10k 0
nr
AQBOTO
Vool
() x 25
Connecting a capatitor between this pin and ground
causes the coll output saturation prevention function to
21 FILTER Mir—y A operate, In this state, the molor voltage Is controlled by
30ka 1ka controlling the VS pin. Also, the torque ripple correcilon
i = can be adjusted by changing the value of the axtermnal
1k0] 1kD] ik@ *r capacior.
@ AOBSO?7
vgel
x x
ASAT The residual outpu! voltage setting can be increased by
z ! 1.4v connecling one, the other, or both of these pins 1o
23 RSAT2 :
ground.
75ke 37,5k0
75k0
x x
nr nr
AQBOTS
24 GND Ground for all systens other than the cutput system.

Continued on next page.
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Cominued from preceding page.

Pin No. Symbol Pin voltage Equivalent circuit Function
25 Wiy
26 Uy Coll waveform detector comparator input
27 ViN-
* Motor coil center tap input
20 COM * The LB1950V detects the coil vollage waveform taking
this voltage as the referencs,

408076

vs .
29 Wour » W-phase coi! output
1 Uour %= + U-phase coil output
2 Vout EX:Y » V-phase coil output

200,
a.98 | : x D Veed
" * Output transistor ground
30 RF @ * The LB1950V implements fixed-current drive by
i detecting tha voltage on this pin.
AQmonc
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Block Diagram
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Nota: {The values of external components vary depending on the metor used.)

The FGyy and PGy pins must be connected to the Viper pin if the FG and PG amplilisrs are not used.
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LB1950V

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. The LB1950V detects the sum of the coil output voltage lower side envelope and the diode threshold voltage.

2. The low-pass filter 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 1/2xCR.)

3. The FILTER pin voltage is input to the control amplifier + pin. The reference voltage is input to the control amplifier
~ pin, and the control amplifier operates to 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.c., the RF
current) becomes a fixed 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

Uour

VouTt

WouT

Output voltage lower side enveiope +
{diode threshold vcitage)

FILTER e e e T e e T e e

B No products described or contained herein are intended for use in surgical implants, life-support systems, asrospace
equipment, nuctear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

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

@ Accapt full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all thelr officers and employees, jointly and severally, against any and all claims and ltigation and all
damages, cost and 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.

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

This catalog provides information as of September, 1996. Specifications and information herein are subject to
change without notice.
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