Ordering number:EN4456

Monolithic Digital 1C
LB1881V

Three-Phase Brushless Motor Driver

Overview Package Dimensions

The LB1881V is a three-phase brushless motor driver  unit: mm
IC designed for use as a camcorder capstan or drum  3175A-SS0P24
motor driver, or as a digital audio tape player/recorder

motor driver, y 1
ARARARAAARH il
Features \ o
» 120° voltage linear system . .
» Appropriate for poriable applications, since the o =
LB1881M reduces sysiem power requirements by @
using motor voltage control for speed control. BEEEEEEEL)
» Built-in torque ripple compensation circuit 8.0 " 3
« Small external capacitances due to the adoption of a
soft switching technique (chip capacitor). -T— [ 0es 0.27 EH
» Built-in thermal shutdown circuit SANYO: 550P24
« Built-in FG amplifier
Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbol Condition Rating Unit
Supply voliage Vo ! max 7 v
Vo2 max . 12 Vv
Vs max Vccz Vv
Output applied voltage Vo max Vg+2 v
Input applied voltage V| max All input pins Veot v
Cutput current lg max : 1.0 A
Aliowable power dissipation Pd max 05 W
Operating temperature Topr =20 10 +75 C
Storage lemperature Tatg -5510 +150 G
Allowable Operating Ranges at Ta = 25°C
Parameter Symbol Condition Rating Unit
Supply vohage Vee! Veel s Vg2 401060 v
Vo2 41010 v
Vg Up to Vccz v
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LB1881V

Electrical Characteristics at Ta = 25°C, Vel =5V, Vo2 =7V, Vg=3V

Rating )
Paramater Symbol Condition e ™ max Unit | Note
Supply current oot Vgr=5V 3.0 5.0 mA
lege Ver=5V 6.5 10.0 mA
Ig Vpr= 5V, R == 5.0 mA
Qutput quiescent current lecoa Vgrpy =0V 100 WA
Isoo Vg1ay =0V, R e e 150 | pA
Quitput saturation voltage Voysaty loyT = 0.6 A, sink + source 1.7 v
Output TRS withstand voltage Voisus) loyt = 20 mA 12 v 1
Output quiescent voltage Voa Vgr=5V 1.45 1.55 165 v
Hall amplifier input otfset voltage VHOFESET -5 +5 mv 1
Hall amplifier common mode input VoM 1.4 28 v
vollage range
Hall 110 voltage gain GVyo Rangle = 8.2 k(2 34.0 37.0 40.0 dB
Brake pin high level voltage VBRH 20 v
Brake pin low level vollage VarL 0.8 v
Brake pin input current IsRIN 120 pA
Braka pin leakage current lsRLEAK -30 HA
FRC pin high lavel voltage VeRcH 28 v
FRC pin low level voltage VereL 1.2 v
FRC pin Input current lrpeN 100 pA
FRC pin leakage current IFRCLEAK -30 pA
Upper side residual voltage VxH lour = 100 mA, Vo2 w BV, Vg2V 0.285 0.455 v
Lower side residual voltage VL loyr =100 MA, Vo2 m BV, Vg =2 V 0.350 0.440 v
Residual voltage Inflection point Vgavx loyr = 100 MA, Vo2 =6V 0.9 v 1
Qvertap lavel oL Vep2=6V,Vg= 3V, R =1000(Y) 60 70 80 %
Overlap veriical differance a0L Vee2=6V,Vgw3V, R = 1000 (Y) -10 0 +10 %
Standby on volage Vatayy 0.2 +0.8 v 2
Standby off voltage VsTtavi 2 5 v
Standby pin bias current lsTRYIN 100 pA
Thermal protection circuit operating Trsp 150 180 210 *C 1
temperature
Thermal protection circuit hysterasis aTrsp 15 °C 1
(FG amp)
FG amplilier input offset voltage VFG OFFSEY -8 + | mv
Open loop voliage gain GVig fw 10 kHZ 43 dB -
Source output saluration voltage Vraou lp=-2mA 37 v
Sink output saturation voltage Veg on lo=2mA 1.3 v
Commen mode signal exclusion ratio GHR 80 dB8 1
FG amplifier common made input VEacH 0 3.5 v
voltage range
Phase margin oM 20 deg 1
Schmitt amplifier threshold voltage VFGS sH VegiNt =25V, 2.45 250 255 v
when Vegout2 goas from high to low
Schmitt amplitier hysteresis width VEGS HIS Vegin* =25V 20 40 60 mv

Note: 1. Thase are larget settings, and are not measured. The overlap ratings are 1aken as tes ralings without change,
2. Whaen the standby pin is open the IC will be in the standby state.

third parties.

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

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:
@ Accept full responsibility and indemnify 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:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of

their officers and employees jointly or severally.

B Information (including circuit diagrams and circuit paramaters) herain is for example only; it is not guarant-
eed 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
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LB1881V

PIn Assignment (top view)

LBigB1V

Block Dlagram

A041589

P m—
k-
—

NG

L
>
+
k3 £l
]
o > [ T w
=3 m o
o—s L W 13
= = = m L
o 29 = o= - mn n1n.
o ~
u N -
[5) - 1l ™
W- B —W—r—W—F
o—= CFE 14 mm @ mm

WU jonued apnijdwy

I

Leval
shift

120°)

(180° =

Matrix

AR

BRAKE

FGouTta

100

80

FGpuT1

€0

Ta

>
>
=

2o
1

ANGLE o—

BR o—

FBIN* FGIN-
Pd max

40

Ferward/
raverse

20
Ambient temperature, Ta — 25°C

0

vallage
FAC

[=]

w2
o

Yool o—

ST.BY

~
Q

o
L=

o~
(=]

—

(=]

o
o
M — TBW pq ‘uor1edissip Jemod S[qBMO[[Y

oY

No.4456-3/6



LB1881V

Pln Functions

Unit (resistance: £1)

Pin No, Symbol Pin voltage Equivalent circuit Pin lunction

3 Vg < Vego2 Powar supply input that detemmines the oulput
amplitude. It must be set to a voltage lower than
Veoe2.

4 Veo2 41010V Power supply for power amplifier systams other
than motor drive ransistors, Power supply pin
that provides voliage for blocks other than control
blocks supplied by Vet

5 Veel |46V Power supply that provides voltage for the Hall
amplifier, the forward/iraverse circuit, the FG
amplifier, and the thermal shutdown circuit.

8 ST.BY |(H):2.0V max All circuits can be made inoperalive either by

{L): 0.8V min , connecting this pin 10 GND, or by leaving it open.
{When Vgt is 5 V) Veea In that state the supply current will be
approximately O wA. Hold at 2 V or highar during
normal operation.
AD1401
7 ANGLE Connect a rasistor batween this pin and GND.
Vet Changing \he value of this resistor will change the
T Hall input-output gain (motor waveform slope).
Voot 200
I
@ fJ? AQi1402
9 FGyy~ |0V min FG signal input pin
3.5V max
10 FGin* ,
{(When Vol is 5V)
A01403
11 FGoyurl FG amplifier output pin

Vee

as

A01404

Continued on next page
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LB1881V

Continued from preceding page Unit (resistance: Q)
Pin No, Symbol Pin voltage Equivalent circuit Pin function
12 FG ouT2 FG Schmin amplifier output pin
Ycea

F 3 :
F 3
™ AQ14058

14 FRC {H): 2.8 V min Pin lor setting the motor to forward or revarse

{L): 1.2V max rotation

(WhenVeelis5V)

Low lavel: Forward rotation
(under 1.2 V: when Vo1 is 5 V)

High leval: Reverse rotation
{over 2.8 Viwhen Vgc1is5 V)

AD1408
15 BR {H): 2.0V min Motor brake pin
{t): 0.8V max Low level: Motor drive
(under 0.8 V)
High level: Motor brake
(over 2.0V)
AQi407
16 Win2 1.4 V min W phase Hall element Input pins.
W 2.8 V max T Logic high s defined to be states where
17 inl . 4 Vees Wiyt > Wiy2
18 Vin? (WhenVpp1is5V) y INT > VYN
IN { V phase Hall alement Input pins.
19 Vinl Logle high Is defined 1o be states where
20 Ujn2 K @ Vil > Vin2.
21 Ul ! U phase Hall element inpul pina.
IN Logic high is defined 10 be states where
N Uyt > U2,
T
AO1408
22 Ry Qutput ransisior GND
23 Uourt ovVg Quitput pin
24 Your
2 Wour ,_K @
‘Y‘l.l @
RFf
ADi1408
1 SUBGND GND for all circulls other than output transislors.
13 GND
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LB1881vV

Application Circult Example
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" - Unit (resistance: 0, capacitance: F) -

v cca AD1410
Logic Value Table
Source Input Forward/revarse control
Sink U v F/RC
W phase — V phase L
V phase — W phase H H H
W phase — U phase : L
U phase — W phase H L H
V phase — W phase L L L
W phase — V phase H
U phase - V phase L H L
V phase — U phase H
V phase — U phase H L L
U phase — V phase H
U phase — W phase L H L
W phasa — U phase H

Inputs:

Ferwardireverse control:

High: 2.8 V1o Vg1
Low: Oto1.2V

High: For each phase, the input 1 potantial is at least 0.2 V higher than tha input 2 potential,
Low: For each phase, the input 1 potential is at least 0.2 V lower than the [nput 2 potential.
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