Ordering number : EN4947A

Monolithic Digital IC

LB1886V

SANYO

Three-Phase Brushless Motor Driver

Overview

The LB1886V is a three-phase brushless motor driver IC
that is optimal for capstan and drum motor drive in
camcorders and other VCR products and for motor drive
in digital audio products.

Features

 120° voltage linear drive scheme

» Motor voltage control based speed control provides
reduced power (and thus is optimal for use in portable
equipment)

Built-in torque ripple compensation filter

Soft switching scheme requires a smaller external
capacitance (thus chip capacitors can be used)

Built-in thermal shutdown circuit

Built-in FG amplifier

Package Dimensions
unit: mm
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Specifications (9 /
Absolute Maximum Ratings at Ta = 25>C
Parameter S'/m'_JoI h (‘or:itions Ratings Unit
Maximum supply voltage 1 Y o1 max 7 \%
Maximum supply voltage 2 Ycc2 max 12 \%
Maximum supply voltage 3 Vg max Vee2 \%
Applied output voltage V¢ mau Vg+2 Vv
Applied input voltage . nax | r input piris Veel \%
Output current lo ma. | 1.0 A
Allowable power dissipation | .+ max 0.5 W
Operating temperature " Tor —-20to +75 °C
Storage temperature / |_“’stg / -55to +150 °C
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LB1886V

Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage 1 Vel Vel = Vee2 40t06.0 \%
Supply voltage 2 Vec2 41010 \
Supply voltage 3 Vg up to Vg2 \

Electrical Characteristics at Ta=25°C,Vccl=5V,Vcc2=7V,Vg=3V

Parameter Symbol Conditions min typ | max :I_ Unit
Current drain 1 lcct Vgr=5V / 3.0 5.0 mA
Current drain 2 lcc2 Vgr=5V 6 19.0/ mA
Current drain 3 Is Vgr=5V,R = / [ _EO mA
Quiescent current 1 lccoa Vgrgy =0V 100 HA
Quiescent current 2 Isoq Vgrgy =0V, R = / |_ 150 HA
Output saturation voltage Vo sat) | lout =0.6 A, sink + source __ N __ 1.7 \
\?olfttg;; transistor breakdown Vous | lour=20mA, =2 . v
Quiescent voltage Voo | Ver=5V / 0 145 /155 165 v
Hall amplifier input offset voltage VHoffset | *2 / -5 +5 mv
s | v
Hall /O voltage gain Gvho | Rangle =8.2kQ / 3475 37.5 40.5 dB
Brake pin high level voltage VBRH / 9 B /20 \
Brake pin low level voltage VBRL / : 0.8 \Y
Brake pin input current IBRIN / 120 HA
Brake pin leakage current IBR leak / / -30 HA
FRC pin high level voltage VERCH / / 2.8 HA
FRC pin low level voltage VERCL / / 1.2 HA
FRC pin input current IFRCIN / NE 4 / 100 HA
FRC pin leakage current IFRC leak / Q. / -30 HA
Upper side residual voltage VxH lo UT_: 100 mA, 2=t ,Vg=2Y / 0.285 0.455 \
Lower side residual voltage VxL I(:T =100 |..—\/CQ— V,Vg= 2y 0.350 0.440 \
Residual voltage inflection point VgAVy oyt =1 t\ 2=6V,*2 / 0.9 \Y
Overlap oL/ /[ Vee28 v, =3V, R, =00Q (V) 69 79 89 %
Overlap vertical delta 00/ [veli=6 =3V, R/Z 2000 (Y) 10 0 +10 %
Standby on voltage VSTBYL / -0.2 +0.8 \
Standby off voltage ‘_STBYH . - __ 2 5 \
Standby pin bias current IsTBY: | 100 HA

I S v,
g /| i m | | e |
P
:;;;Teaslizrotechon circui . 5 15 °c
[FG Amplifier] / . /
FG amplifier inpu? offSet voltage | VEG set / -8 +8 mv
Open loop volhg:gain | —~'\/FG / :_I 0 kHz 43 dB
Source outplt'_,aturation_rl_L VEG ou JTO =-2mA 3.7 \
Sink outpdt saturation'. *age Vegeob /| lo=2mA 1.3 \
gt)ir;lmgn ‘node sir ‘acu chir % 80 dB
amplitier s 18

\I:OG":georlznq : :omn. mor input Ve on 0 135 v
Phase margin— oM *2 20 deg
Schmitt amplifier threshold vo'na;e VegssH | VFGint =25V, when VFGout2 goes from high to low 2.45 2.50 2.55 \
Schmitt amplifier hysteresis Vegs His | VFGint =25V 20 40 60 mv

Note: 1. The IC goes to the standby state when the standby pin is open.
2. These are design target values and are not measured.
The overlap standard is taken as the test standard without change.
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Pin Assignment
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LB1886V

Pin Functions

Pin No. Symbol Pin voltage Equivalent circuit Function
v <VarD Supply pin that determines the output amplitude.
3 S cC This pin must be set lower than the V2 voltage.
Power amplifier systein powar supnly for transistors
4 Vo2 41610V other than those‘th«t drive the rinator.
cC to Power supply volage for £ »ntrol bloeks oiher than
those providedy V!
Powe'r sUpply vol  ge for t£ Hall amplifier,
5 Vel 4to6V fonvard/reverse, b amplifi | and thermal shutdown
circults
vees
H: 2.0 V min wo its e L _turnled off 15y connecting this pin to
6 |sT.BY L: 0.8 V max ground '93"".‘9 Tfogh- 0 uA i this mod
(when Vel is 5V.) ecur nt rain 3 #oout O . |n‘t is mode.
Ap. . -0V or higher for motor drive operation.
403 /3
J
f j Connect a resistor between this pin and ground.
7 ANGLE w, :‘ The Hall input/output gain can be changed by
% changing the value of this resistor.
Vion 20+
N
\
| :’[; A03004
. min‘0 ¥
FGin —
] max3.5V l FG signal input
10 FGin* Wwhen Vel 55V.) I
A03005
| | veet S
| ‘ x
| 380
11 FGaut1 | FG amplifier output
380
l A
7T
A03006

Continued on next page.
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Continued from preceding page.

Pin No. Symbol Pin voltage Equivalent circuit Function
vcei
12 FGout2 FG Schmitt amplifier/,output
beed
A03007
vVee1
A 3 I Motor forwara, werd control
H:2.8 V min Low/ .el:. wara
14 FRC L: 1.2 V max 1 (1.2 “orlowe when Vgl /5 V)
100k@ g
(when Vgglis 5V.) Hiah le. wrer ise
+ o rhig errwher’'Vic1=5V)
I 100k i
A03r 3
/ ] /,
vVcceea v, gr -
veceid \
. . Mc'or stop control
15 BR [i(?:\\//r:; 50k r lf‘\l J I liow level: motor drive (0.8 V or lower)
e W, ] P High level: Motor stop (2.0 V or higher)
r 50k 0 % ?
e e s
A03008
R —
h 2
16 | Win2 { s
17 Win1 W phase Hall element input pin logic
in s @ High refers to the state where W1 > W2
18 Vin2 max 2 4y | ’ 2002 5 V phase Hall element input pin logic
19 Vini (wheft Ve is 5V, : ~ High refers to the state where V|1 > V|\2
) ' J/C N ! U phase Hall element input pin logic
20 | Uin2 [7 9
n High refers to the state where U1 > U)\2
21 Uin1 |
A03010
22 Fif —l Ground for the output transistors
| [ Vs
| * @
R3 Uout ‘
24 Vout . Outputs
2 Wout | i @
| Rf
A030141
1 SUB GND
Ground for all circuits other than the output transistor
13 GND
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Truth Table
Source — sink Input Forward/reverse control
U Vv W F/RC

= L

1 W phase — V phase H H L
V phase — W phase H
= L

5 W phase — U phase H L L
U phase — W phase H
= L

3 V phase — W phase L L H
W phase — V phase H
= L

4 U phase — V phase L H L
V phase — U phase H
V phase — U phase L
s U phase — V phase H L H H
= L

6 U phase — W phase L H H
W phase — U phase H

Input high: Indicates that the phase 1 input is at least 0.2 V higher than the phase 2 input for £ach phase.
Input low: Indicates that the phase 1 input is at least 0.2 V lower than the phase 2 input for £agin phase.

Forward/reverse control: High: 2.8 V to V1
Low:0Vto1.2V

Sample Application Circuit
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B No/products/ cscribeu oi contairiec herein are intended for use in surgical implants, life-support systems, aerospace
equipment, © «c'" i L wer coniro! systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
wiich ma, ‘'irectly.o® ndirect!y sause injury, death or property loss.

P Anyor .. hac 3 any prodacts described or contained herein for an above-mentioned use shall:

@ /. -ept fu. responsibility and indemnify and defend SANYO ELECTRIC CO., LTD.,, its affiliates, subsidiaries and
disti.. tor and allth2ir officers and employees, jointly and severally, against any and all claims and litigation and all
aamage., cost and’expenses associated with such use:

@ Mot impose any/responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO EILECARIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly orcevzrally.

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 April, 1998. Specifications and information herein are subject to change
without notice.
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