Ordering number: EN4456

Monolithic Digital 1C

No.4456 || 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. .1
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Fealures

» 120° voltage linear system

» Appropriate for poriable applications, since the
LB1881M reduces system power requirements by 6’}
using motor voltage control for speed control. LI

= Built-in torque ripple compensation circuit . ! 8.0 2 3

» Small external capacitances due to the adopticn of a .
soft swiiching technique {chip capacitor). Lﬁ " EH

« Built-in thermal shutdown circuit SANYO: S50P24

¢ Built-in FG amplifier
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Specifications
Absolute Maximum Ratings at Ta = 25°C
Paramater Symbol Condition Rating Unit
Supply voltage Vee! max 7 v
Vo2 max R 12 v
VS max Vccz A
Output applied vollage Vo max Vg+2 v
Input applied voltage V| max All input pins Veg! v
Output current lg max . 1.0 A
Aliowable power dissipation Pd max 05 w
Operating temperature Topr =20t 475 C
Storage temperature Tatg -5510 +150 °C

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Condition Rating Unit
Supply voltage Veg! Vogl Vg2 4.010 6.0 Vv
Vccz 41010 v
Vg Upto Vccz v
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LB1881V

Electrical Characteristics at Ta=25°C, Vel =8V, Vee2=7V,Vg=3V

Paramaeter Symbol Condition Rating Unit | Note
min typ max
Supply current lcct Vgr=5V 3.0 5.0 mA
log2 Ver=5V 8.5 10.0 mA
Ig Ver=5V. R = 50 mA
QOutpur quisscent current lecoo Vgrpy = 0V 100 WA
Isoa Vsray = 0V, R = 150 | pA
Qutput saturation voltage Voisat) loyuT = 0.6 A, sink + source 1.7 V'
Qutput TRS withstand voltage Voi(sus) loytr = 20 mA 12 A 1
QOutput quiascent voltage Voo Vep=5V 1.45 1.55 1.65 v
Hali amplifier input olfiset voltage VhoreseT -5 +5 mv 1
Hall amplilier common mode input Vucou 14 28 v
voliage range
Hall IO voltage gain GVo Rangle = 8.2k 340 37.0 40.0 dB
Brake pin high level voltage VBRH 2.0 v
Brake pin low leve! voltage VarL 08 v
Brake pin input currant lgpin 120 PA
Brake pin leakage current laRLEAK -30 pA
FRC pin high level voltage VFRCH 28 v
FRC pin low level voltage VeroL 1.2 v
FRC pin Input currant lrREIN 100 A
FRC pin leakage current IFRCLEAK -3 pA
Upper side residual voltage ViH loyr = 100mA, Vo2 w6V, Vga2V 0.285 0.455 v
Lower side residual voltage VyL loyr = 100mA, Vo2 =BV, Vg =2V 0.350 0.440 v
Residual voltage Inflaction point Vgavx lour =100 MA, Vor2 m B V ‘ 0.9 v 1
Overiap level oL Vo2 =6V, Vg =3V, R =1000(Y) &0 70 80 %o
Overlap veriical differance 20L Vee2=6VY, Vg3V, R = 1000 (V) =10 0 +10 %
Standby on voltage VsTRYL -0.2 +0.48 v 2
Standby off voltaga VsT1aye 2 5 v
Siandby pin bias current IsTRYIN 100 pA
Thermal protection circuit cparating Trsp 150 180 210 °C 1
lemparature
Thermal protection circuit hysterasis aTysp 15 «C 1
[FG amp]
FG amplilier input ofiset voltage VG OFFSEY, -8 +8 | mv
Open loop voltage gain GVEg {w 10 kHz 43 dB .
Source output saturation voltage VEG ou lp=-2mA 37 v
Sink output saturation voilage Veg ob lp=2mA ) 1.3 v
Common mode signal exclusion ratio GHR 60 dB 1
FG amplifier common mode input VeacH 0 35 Vv
voltage range
Phase margin oM 20 deg 1
Sehmitt amplifier threshold voltage VEGS sH Vegin® =25V, 2.45 250 2.55 v
when Vegoy2 goes from high to low
Schmitt amplifier hysteresis width VEGS HIS VegIN* =25V 20 40 60 mv
Note: 1. Thasa are target settings, and are not measured. The overlap ratings are taken as tes! ratings without change,
2. When the standby pin is open the IC wilt be in the standby state.
W No products described or contained herein are intended for use in surgical implants, lifs-support systems,
aerospace equipment, nuclear 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.
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 €O, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally,
& Information (including cirouit diagrams and circuit paramaters) herain is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is acourate 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,
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Pin Assignment (top view)
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Ambient temperature, Ta — 25°C
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LB1881V

Pln Functions

Unit (resistance: Q)

Pin No. Symbol Pin voltage Equivalent circuit Pin lunction

3 Vg < Vg2 Power supply input thal determines the outpul
amplitude. It must be sel to a voltage lower than
Vee2.

4 Veoc2 4w 10V Power supply for power amplifier systems other
than motor drive ransistors, Power supply pin
thal provides voltage for blocks other than control
blacks supplied by Veci.

5 Vegl |46V Power supply that providas voltage for the Hall
amplifier, the forward/reverse circuit, the FG
amplilier, and the thermal shutdown circuit.

[} ST.BY | (H): 2.0V max All eircuits can be made inoperalive either by

{L): 0.8V min Y~ connecting this pin to GND, or by leaving it open.
{When Vg1 18 5 V) cc1 In that state the supply current will be
approximalaly 0 pA. Held at 2 V or higher during
normal operation.
AD1401
7 ANGLE Connecl a rasistor batween this pin and GND.
Yoot Changing the valua of this resistor will change the
Hall input-output gain {(motor wavelorm slopa}.
vCeos
@ ’J’ AQla02
9 FGyn~ [0V min FG signal input pin
3.5V max
10 FGiN* .
(Wth Vcc1 is5 V)
A01403
11 FGoprl FG amplifier output pin
vVees
r 3
38
38 ;FL
r ‘
v oy -
A01404

Continued on next page
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Continued from preceding page Unit (resistance: 02)
Pin No, Symbol Pin voltage Equivalent circuit Pin lunction
12 FGour2 FG Schmitt amplifier output pin
Veet

F 3 :
F 3
n, AD1405

14 FRC |{H): 28V min Pin for setting the motor 1o forward of revarse

{L): 1.2V max rolation

(When Vcc1 is5V)

AD1406

Low level: Forward rotation
{under 1.2 V:when Vg 1is 5V)
High level: Revarse rotation
{over 2.8 Viwhen Voo 1is 5 V)

15 BR (H): 2.0 V min veez Motor brake pin
(t): 0.8V max Low laval: Motor drive
TVCC 1 ) {under 0.8 V)
High level: Motor brake
{over 2.0 V)
50k
S0k
A0i1407
16 Win2 1.4 V min W phase Hall element Input pins.
2.8V max Lagic high |s defined to be states where
17 Winl ) h 4 veceos
Wiyl = W2
18 Vi (WhenVeglis S V) v N e
IN % V phase Hall element Input pina.
19 Vvl Loglc high is defined to be states where
20 Ujn2 K Vint > V2.
21 Ul | U phase Hall element inpul pina.
Logic high is defined 1o be states where
n Unt > U2
T
AD1408
22 Ry Qutput transistor GND -
23 Uour oVg Output pin
24 Vour
2 Wour y @
AAd @
x &
il RF
AD1408
1 SUBGND GND for all circuits other than outpul rransistors.
13 GND
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Appllcation Clrcult Example
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" . Unit {resistance: Q, capacitance: F) -

Veca AC4440
Logic Value Table
Source Input Forward/reverse contro!
Sink u v F/RC
W phase — V phase
1 F Al H H L
V phase — W phasa H
W phasa — U phase : L
2 P indedd H L
Uphase — W phase H
3 V phase — W phase L L L
W phase — V phase H
U'phase - V ph
. p -3 V phase L " L
V phase — U phase H
V ph U phas L
5 phase — U phase H L
U phase — V phase H
6 U phase — W phase L H L
W phase — U phase H

Inputs:

High: For each phase, the inpu 1 polantial is at least 0.2 V higher than the input 2 potential,
Low: For each phase, the inpy1 1 potential is at least 0.2 V lower than the Input 2 potential.

Forwardireverse control:
High: 2.8 V1o Ve
Low: O161.2V
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