[ Ordering number: EN3976 |

Monolithic Digita! IC

i LB1857M

Three-phase, Brushless-motor Driver

OVERVIEW PINOUT

The LB1857M is a three-phase, brushless-motor driver ~_

IC for video cassette recorder capstan and drum motors FGND E E FGND

and digital audic tape (DAT) drive motors. FGND E E FahD

The LB1857M features 120" electrical phasing, torque wour [3] 28] vour

ripple compensation and thermal shutdown circuits and ve [ El wour

an FG amplifier. It has a power-saving speed control, vooz [} 0] we

making it ideal for portable devices. voot [o] 25] o

. sty [7] 24 uine

The LB1857M operates From 4 to. 14V ‘motor .dnve @d ANGLE E LB1857M E VNS

4 to 6 V contrel supplies, and is available in 30-pin

MEPs. ne [0 [22] vine
FGIN- | 10 21| WIN1
Famve [11] [20] vane

FEATURES reourt [ ] e

* 120° electrical phasing FaouTz {13 ] #ro

¢ Power-saving motor speed control Fon {1} [17] rano

* FG amplifier ot [15 6] Fanp

¢ Standby mode

¢ Torque ripple compensation circuit

e Thermal shutdown circuit PACKAGE DIMENSIONS

* 4 t0 14 V motor drive and 4 to 6 V control supplies Unit: mm

¢ 30-pin MFP

3073A-MFP30S
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PIN DESCRIPTION

Number Name Equlvalent ¢lreult Description
1, 2 14 -
Frame ground. Ground for all circuits other than
to FGND .
17, 29 80 output transistors
3 Wout
27 UouT Molor phase outputs
28 VoUT
4 Vs 0 V 1o Vece oulput transistor supply
5 veee 4 1o 14 ¥V supply for circuits olher than output
transislora and circuits supplied by VGC1
8 Voo 4 o 6 V input amplifier, forward/reverse control,
FG amplifier and thermal shudown circuit supply
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Number Name Equivalent clreult Description
Veot
100k
7 sTRY Standby mode sel input
2000
Voot
8 ANGLE Input amplifier gain set resistor conneclion
] NC No connecticn
10 FGIN-
FG signal inpuls
11 FGIN+
Vet
38 k2
12 FGCUT1 FG amplifier 1 outpul
38k
Veg
13 FGOUT2 FG Schmitt-lrigger input amplifier 2 output
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Number Name Equlvalent clreult

Deseription

Voot

18 FRC ' I; Molor forward/reverse conlro! input
100 %2 ’
f 1oomi ‘
ﬂlr
Voo
(
i9 ER 50k Motor braking centrol input
50KQ
20 WiN2
+ Yeer W-phase, Hall-effect transducer amplifier inputs
21 WIN1 x '
2 VIN2
2000 2000 V-phase, Hal-affecl Yransducer amplifior inputs
23 VIN1
24 UIN2
U-phase, Hall-elec! transducer amplifier inputs
25 UIN1 ’
26 RF Output transistor ground
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbeol Rating Unit
Control supply voltage Voot 7 v
Power amplifier aupply voltage Vogz 16 v
Outpul ransistor supply voltage Vs Veez v
U-, V- and W-phase outpul voltage Vo Vg + 2 v
Qutput current lo 15 A
Power dissipation Po 1 L
Operaling femperature range Topr -0 to 78 °C
Storage temperature range Tup —55 to 125 °G
No.3976-4/8
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Recommended Operating Conditions

T.=25°C
Parameter Symbol Rating Unlt
Control supply voltage range Veor 4106 v
Powaer amplifier supply voltage range Ve 4 lo 14 \
Oulput transistor supply vollage range Vs 0 to Vece v
Electrical Characteristics
Vear =5V, Ve =7V, Vs =3 V, T, = 25 °C unless otherwise noted
Rating
Parameter Symbol Conditlon Unit
min typ max
Control supply current lcc VeR=5V - 45 8.5 mA
Power amplifier supply current lece VeR=5YV - 15 20 mA
Output transistor supply current Is VBR=0V, RL =90 - 6.5 9.0 mA
:3;;'::; ?l:lr[ra;i:‘i?r quisscent T Veray = 0 V _ _ 180 BA
souugml cI}r:;r::::;:or quiescenl lsoa Veray = 0 V, R = oo _ _ 150 uA
BR LOW-level input vollage Viiy - - 0.8 v
FRC LOW-level input vollage Vi - - 1.2 v
STBY LOW-level input voltage Vi -0.2 - 0.1 v
BR HIGH-level input voltage Vi 2 - - v
FRC H'GH-evel input voltage ViHz 28 - - v
STBY HIGH-leve! input voltage Vinz 2 - 5 v
QOulput saluralion vollage Vosat lo=05A - - 23 v
Output TRS sustaining voltage Vous - lo = 20 mA. Ses hote, 16 - - v
Quisscont output voltage Voa Ver=5V 14 15 1.6 v
ket i ot N ERE
Hall-effect transducer amplifier gain Gvno Ranate = 8.2 k2 32 35 38 d8
Upper-side residual voltage View l\?c:z 1=006 r‘]}‘.ﬁ'\’s Sav 032 - 049 v
Lower-side residual voltage Vi {?0:2 1=006 Tlf"vs —avy 0.33 - 048 v
Overlap capacily Over Vocz =6V, Vs = 8 V 60 70 80 %
BR and FRC inpul current I - - 100 LA
BR and FRC leakage curment e - - -30 pA
STBY input bias current tains Vstay =0 V - - 10 RA
Thermal shutdown temparature Tso Sea note. 150 180 210 °C
Thermal shutdown hysterssis ATsp Sea note. - 15 - °C
Note
Estimated values
No0.3976-5/8

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6259959/LB1857.html

LB1857M

FG amplifier
Veer =5V, Ve =7V, Vs=3V, T.=25"C

Rating
Parameter Symbol CondRtion Unit
min typ max

Input offsal vollage Vraor -8 - 8 mV
Opon-loop vollage gain Gvra f=1kKz - B0 - d8
Qutput saturalion voltage (sourcs} Vraou lo=2mA 37 - - v
Quiput saturation voltaga {sink} Vraop lo = -2 mA - - 1.3 v
Common-mode rejection rafio CHR Sea nole. - 80 - dB
Common-mede inpul voltage VracH 0 - a5 v
Phase margin ®ra Seo nota. - 20 - °
Schmitt-trigger input threshold voltage Vi xrgﬁ*i: fnglrafs?t?gf 245 2.50 2.55 A
Schmitt-trigger input hysterssis voltage Vu Viam, = 25 V 20 40 60 mY

Note
Estimated values

Typical Performance Characteristics

Maximum power dissipation vs. ambient temperature

Mandmeum power dissipalon (W)

a——

-20 0 0 80 76 80 100
Amblont brperatute (*C)

FUNCTIONAL DESCRIPTION

Inputs

Motor driver operation is determined by the levels on A Hall-effect transducer amplifier input is HIGH when
STBY, BR and FRC. Standby mode is ON when STBY input 1 is more than 0.2 V above input 2, and LOW
is LOW, and OFF when STBY is HIGH or open. Motor when input 1 is more than 0.2 V below input 2. The
braking is ON when BR is HIGH. the motor is forward resistor conected between ANGLE and GND determines
mode when FRC is LOW, and in reverse mode, when the Hall-effect transducer amplifier V-I characteristic
FRC is HIGH. and gain.

No0.3976-6/8
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Outputs

The motor driver output source and sink phases are
selected by the voltages at the amplifier inputs and FRC

as shown in table 1.

Table 1. Qutput phase control

Hall-effect transducer amplifier Inputs

Source phase Sink phase FRC
U v w
W v Low
HIGH HIGH Low
v W HIGH
w U LowW
HIGH LOW Low
U W HIGH
v w LOW
Low Low HIGH
W v HIGH
U v LOW
LoW HIGH LOW
v U HIGH
v U LOwW
HIGH LOW HIGH
u v HIGH
U W Low
LOW HIGH HIGH
w U HIGH
TYPICAL APPLICATION
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B No products described or contained herein are intended for use in surgical implants, life-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 GO, 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 affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant- -
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantess

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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