[ Ordering number : EN49477|

Monolithic Digital IC

LB1886V

Three-Phase Brushless Motor Driver

Overview Package Dimensions

The LB1886V is a three-phase brushless motor driver IC  unit: mm
that is optimal for capstan and drum motor drive in  3175A-SSOP24
camcorders and other VCR products and for motor drive

in digital audio products, (LB1886V]
i1
Features 7 _h
. o BAARAAAAAAR ;
+ 120° voltage linear drive scheme "f
* Motor voltage control based speed control provides ' -
reduced power (and thus is optimal for use in portable ® w
equipment) @ ] "
* Built-in torque ripple compensation filter
» Soft switching scheme requires a smaller external #H HHHE BHHHE I: ]
capacitance (thus chip capacitors can be used) 8.0 ol i
* Built-in thermal shutdown circuit
+ Built-in FG amplifier : {
X 0.22 b
Specifications ' SANYO: SSOP24
Absoluie Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voliage 1 Vo1 max 7 v
Maximum supply voltage 2 V2 max 12 v
Maximum supply voltage 3 Vg max Vep2 v
Applied output voltage Vo max Vg +2 v
Applied input voltage Vymax | Altinput pins Voot v
Quiput current ' lo max 1.0 A
Allowable power dissipation Pd max 0.5 w
Cperating temperature 1 Topr =20 10 +75 °C
Storage temperature Tstg =5510 +150 °C
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LB1886V

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage 1 Voot Vool V2 401060 v
Supply voliage 2 Veo? 41010 v
Supply voliage 3 Vg up to Vigo2 v

A}

Electrical Characteristics at Ta = 25°C, Vel =5V, V2 =7V, Vg=3V

Parameter Symbot Conditions min typ max Unit
Current drain 1 leet Vgr=5V 3.0 5.0 mA
Current drain 2 log2 VpR=5V 6.5 10.0 mA
Current drain 3 Ig Vpra S5V, R ue 5.0 mA
Quiescent current 1 lccog | VstaY =0V 100 pPA
Culescent current 2 lsoa Vgrgy =0V, R == 150 pA
Cutput saturation voltage Voay | lout = 0.6 A, sink + source 1.7 v
?olll:::; transistor breakdown Voisus |lour=20ma, 2 12 v
Quiascant voitage Voa Vgr=5V 1.45 1.55 1.65 v
Hall amplifier input offset voltage | Vyomget | *2 -5 +5 mv
et oot |y, 20 | o
Hall YO voltage gain GvHo Rangle = 8.2 kQ 345 azs 40.5 a8
Brake pin high level voltage VBRH 2.0 v
Brake pin low level voltage Vpae 08 v
Brake pin input current lgriN 120 pA
Brake pin leakage current lBR laak =30 pA
FRC pin high level voltage VERCH 28 ’ pA
FRC pin low level voltage VERCL 1.2 pA
FRC pin input current leRem - 100 WA
FRC pin leakage current IERG leak -30 pA
Upper side residual voltage VxH lourT=100mMA, Vo2 =6V, Vg 2V 0.285 0.455 v
Lower side resldual voltage Vit loyr =100 MA, Vo2 =6V, Vgm 2V 0.350 0.440 v
Residual voltage inflection point VgaVy | lour=100mA, Vee2 =6V, *2 09 v
Cverlap oL Vee2e6V,Vgm 3V, R =100 Q2 {Y) 69 79 89 %
Overlap vertical dalta AOL Vee2e=6V, Vg =3V, R =1000(Y) -10 0 +10 %
Standby on voltage VgtayL | ™ -0.2 +0.8 v
Standby off voltage VsTaYH 2 5 Y
Standby pin bias current lsTRYIN 100 A
g | |2 R ERE
;:;;T:ilgrotecnon circuit oTrsp | =2 15 o
[FG Amplifier]
FG amplifier Input offset voltage | Vrg shiset -8 +8 mv
Open loop voltage gain Gyeg fm 10 kHz 43 dB
Source output saturation voltage Vrgou |lo=-2mA 3.7 v
Sink output saturalion voltage VEsoo |lo=2mA 1.3 v
E;?ir:mon mode signal rejection GHR o 80 B
sg‘::lap::l:é:ommon mode input Vo cH 0 ) +35 v
Phase margin oM 2 20 deg
Schmitt amplifier threshold voltage | Vrgg gy | VFGin* = 2.5V, when VFGout2 goes from high to low 245 250 255 v
Schmitt amplifier hysteresis VegsHis | VFGint = 2.8V 20 40 60 my

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 lesl standard without change.
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Pin Assignment
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Pin Functlons

Pin No. Symbol Pin voltage Equivalent cireuit Function
a Vv < V3 Supply pin that determines the output amplitude.
3 oo This pin must be set lower than the Vg2 voltage.
Power amplifier system power supply for transistors
Vee2 ov other than those that drive the motor.
4 cc 4to1 Power supply voltage lor control blocks other than
those provided by Va1,
Powaer supply voltage for the Hall amplifier,
5 Vee! 4106V forward/reverse, FG amplifier, and thermal shutdown
circuis
veet
H: 2.0 V min QIL ci;:u::i'::’ it::}?: p(::‘ by connecting this pin 10
1 0.8 Vma ou i | ) in thi
& ST.BY :_wgen vm :Is 5V) The current drain is about 0 pA in this mode.
ce ) Apgly 2.0 V or higher for motor driva operation.
AD3003
vcei
Connect a resistor between this pin and ground.
7 ANGLE The Hall input/output gain can be changed by
changing the value of this resistor.
v ce1 2000
AQ3004
. min oV
9 -
FG_'" max 3.5V FG signal input
10 FGin+ {when Voptis5V.)
Vees AD3008
Vcocd
aso
1 FGout1 afo FG amplifier output
A03008

Continued on next page.
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Continued from preceding page.
Pin No. Symbol Pin voltage Equivalent circuit Function
vcet
12 FGout2 FG Schmin amplifier output
nr
AQ3Q07
Motor forward/reverse control
H: 2.8 V min Low level: forward
14 FRC L:1.2V max (1.2V or lower: when Vo1 =5 V)

(when Veolis S V)

A03008

High level: reverse
(2.8 V or higher: when Vo1 =58V)

Motor stop control

15 BR r 02 g\\; nT::( Low level: motor drive (0.8 V or lower)
T High level: Mator stop (2.0 V or higher)
A03008
b vcot
h
16 Win2
7 wing @ x W phase Hall element input pin logic
in min 1.4V High refers to the state where Wiy1 > W2

18 Vin2 rnaxé 8V V phase Hall element input pin logic

19 vin1 ’ ; High refers 1o the state where V|1 » V2
20 Uin2 (when Voot 15 V.) @ U phase Hall elemant input pin logic

n High refors 1o the state where Ujyt > Upy2
21 Uin1
A03040
22 Ri Ground for the output transistors
Vg

23 Uout . :

24 Vout o @ Outputs

2 Wout

A Af
A03041
1 SUB GND
Ground lor all circuits other than the outpus ransistor

13 GND
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Truth Table
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Input high: Indicates that the phase 1 Input is at least 0.2 V higher than the phase 2 input for each phase.
Input low: Indlcates that the phase 1 input is at least 0.2 V lower than the phase 2 input lor each phase.
Forward/reverse control: High: 2.8 V o Ve 1
Low:0Vio1.2V

Sample Application Clrcult
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8 No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace

equipment, nuclear power control systems, vehicles, disasler/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC COQ,, LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, joinlly and severally, against any and all claims and liigation and all
damages, cost and expenses assoclated 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.

B [nformation (including circuit diagrams and circuit paramelers) 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 June, 1995. Specifications and information herein are subject to change
without notice.
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