Ordering number:EN 3659 | -

Monolithic Digital IC
No3659 | LB1851M -

3-Phase Brushless Motor Driver

The LB1851M is a 3-phase brushless motor driver IC ideally suited for use in VCR capstan motor driver,
drum motor driver, and DAT motor driver applications.

Features
- 120°C voltage linear type
- Less power dissipation because of speed control based on motor voltage control
(suitable for use in portable sets) -
* Torque ripple compensation circuit on chip
+ Small capacitance of external capacitor because of soft switching method (chip capacitor)
» Thermal shutdown circuit on chip

- FG amp on chip

Absolute Maximum Ratings at Ta=25°C unit
Maximum Supply Voltagel Vel max 7 v
Maximum Supply Voltage2 Vo2 max 16 Vv
Maximum Supply Veltage3 Vg max ‘ " Vee2 A
Qutput Supply Voltage Vo max Vg+2V A
Qutput Current Ip max 1.5 A
Allowable Power Dissipation  Pd max 1.0 w
Operating Temperature Topr —20t0+75  °C
Storage Temperature Tstg -55to +125  °C

Allowable Operating Conditions at Ta=25°C unit
Supply Voltagel Veel 4.0t06.0 v
Supply Voltage2 Vo2 4t014 Vv
Supply Voltage3 Vg up to Vg2 v

Package Dimensions 3073A-M30IC
{ unit: mm) 0.25
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LB1i851M

Electrical Characteristics at Ta=25°C, Vel =5V,Vec2=7V,Vg=3V

max unit Note

min typ
Supply Current 1 Iccl VBr=5V 45 6.5 mA
Supply Current 2 Ipoc2 Ver=5V 15 20 mA
Supply Current 3 Is Vr=5V,R = 6.5 9.0 mA
Output Standby Current1 Igcoq — VstBy =0V ‘ 180 A
Output Standby Current2  Igogq VsteYy =0V, Ry, =% 150 LA
Output Saturation Voltage Vg(sat) Ipyr=1.0A, sink +source 23 V
Output TRS Voltage Vo (sus) Igyr=20mA 16 V X
Output Standby Voltage Voq Igr=5V 1.4 16 16 V
Hall Amp Input VH offset -5 +5 mV ¥
Offset Voltage _
Hall Amp Common-Mode  Vycowum 14 28 V
Input Voltage Range
Hall Input-Output GvHo Rangle =8.2k(} 315 345 3756 dB
Voltage Gain
Brake Pin ‘H'-Level Voltage 2.0 Vv
Brake Pin ‘L’-Level Voltage 0.8 VvV
Brake Pin Input Current 100 A
Brake Pin Leakage Current =30 A
FRC Pin ‘H’-Level Voltage 2.8 \'
FRC Pin ‘L’-Level Voltage 1.2 Vv
FRC Pin Input Current 100 A
FRC Pin Leakage Current —-30 A
Upper Residual Voltage Vxu IoyT=100mA, Vgo2=6V, 0.38 0.55 A
Vg=2V
Lower Residual Voltage VL IoyT=100mA, Voo2=6V, 0.41 0.5 \
Vg=2V
Residual Voltage Inflection Point 2.0 v
Overlap Amount Veoe2=6V,Vg=3V 60 70 80 %
Standby ON Voltage -0.2 +01 V
Standby OFF Voltage Open : Standby Off (Note 1) 2 5 Vv
Standby Pin Bias Current Pin GND 10 LA
Operating Temperature of 150 180 210 °C x
Thermal Shutdown Circuit
Hysteresis of Thermal Shutdown Circuit 15 °C x
[FG Amp]
FG Amp Input VFG offget -8 +8 mV
Offset Voltage o
Open Loop Voltage Gain Gvrg f=1kHz 60 dB
Source Side Qutput Vrgour Io=-2mA 3.7 v
Saturation Voltage
Sink Side Output Vrgop lo=2mA 13 V
Saturation Voltage
Common-Mode CHR 80 dB
Signal Rejection
FG Amp Common-Mode VFrG cH 0 35 V
Input Voltage Range
Phase Margin 20 °C X
Schmitt Amp Threshold Voltage Vreint =25V, Vpgoyur2 245 250 255 V
atHtoL
Schmitt Amp Hysteresis Vpgint =25V 20 40 60 mV
Notel : When standby pin is left open, standby operation is turned to off.

Note 2 % : Values shown are design targets only, No measurements have been taken.
Overlap spec. are regarded as test spec.
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LB1851M

Pin Assignment

FRAME GND I 1 30| FRAME GND
FRAME GND [2 | 29] FRAME GND
Wour (3 28] Vour
Vs 4 27] Uour
Vee2 |5 26| R¢
Vel (6] 25] Uin?
ST.BY. I 7 24| Uin2
ANGLE | 8 LB1851M 23| Vini
NC I 9 22| Vin2
FGin~ |10 21| Win1
FGin* |11 20| Win2
FGour! [12 19] BR
FGour2 [13 18] FRC
FRAME GND |14 17| FRAME GND
FRAME GND [15 16] FRAME GND
(Top view)
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LB1851M

Sample Application Circuit

LB1B51M
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Truth Table Yee
Source Input Forward/Reverse
Mode
Sink [U |V W Control

W ph V ph

i phase—V phase HlelL L
V phage—W phase H
Wph U ph

9 phase—U phase gl L L
U phase—W phase H
Vph W ph

3 phase—W phase LlLin L
W phase—V phase H

4 U phase—V phase el L
V phase—U phase H
V phase—U ph

5 PRaseVP® 1y | L | H L
U phase—V phase H
U ph W phas

6 PR e Ll | | L
W phase—U phase H

Input: “H” :Input 1 of each phase is at a potential which is higher by more than 0.2V
relative o input 2.
“L”: Input 1 of each phase is at a potential which is lower by more than 0.2V
relative to input 2.
Forward/reverse control : “H”: 2.8V to Vel
“L":0Vtol.2V
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LB1851M

Pin Description

Pin
No.

Pin
Symbol

Pinh:Voltage

Pin Funection

4

Vg

<Vpeo2

Equivalent Circuit

Power supply pin tor fixing the output
amplitude. Must be lower than Va2
voltage.

Vee2

4V to 14V

Power supply pin for power amp circuit
other than motor driver transistor.
Power supply pin for supplying voltage
to other than the control section whose
supply voltage is Vgel.

Veol

4Vto 6V

Power supply pin for supplying voltage
to the hall amp, forward/reverse control,
FG amp, thermal shutdown circuit,

ST.BY

L:0.1Vmax

H;2.0Vmin
(When Vccl =5V)

When this pin is grounded, all the
circuitry stops operating. In this case,
the supply current is approximately
100zA. In the normal operation mode,
this pin is left open or made to be at a
potential of more than 2V,

ANGLE

The hall input-output gain (slope of
motor waveform) can be changed by
changing the resistance connected
across this pin and GND. ‘

10

11

FGin~

FGin*

min 0V
max 3.5V
(When Vccl =5V)

FG signal input pin

12

FGouTl

FG amp output pin

13

FGoyr2

FG schmitt amp output pin

18

FRC

H: 2.8V min

L:1.2V max
(When Vggl =5V)

Pin for forward/reverse control of motor
Llevel : Forward

(Less than 1.2V : When Vgel=5V)

H level : Reverse

(More than 2,8V : When Vgl =5V)

Unit (resistance: 1)
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LB1851M

Continued from preceding page.

l;-;n' SP;'I:hbol‘ Pin Voltage Equivalent Circuit Pin Function
S Pin for stopping the motor
“ Llevel: Motor drive
H:2.0V min (Less than 0.8V)
19 BR L: 0.8V max v H level : Motor stop
Dk (More than 2.0V) ‘
|
20 Win2 W phase hall element input pin 1
—_—0 LTI, . .
91 Winl h 4 veel Logic “H” : Winl >Win2
min 1.4V
22 Vin2 max 2.8V 0 w & V phase hall element input pin
(When Vel =6V) Logic “H”: Vinl > Vin2
23 | Vinl & )
i
24 Uin2 U phase hall element input pin
. Logic “H" : Uinl1 >Uin2
25 Uinl i
26 Rf GND for output transistor
ve Output pin
27 Uour @
28 Vour D
3 Wour
R
190 GND for other than output
14: 15| FRAME
(GND)
16, 17
29,30

Unit (resistance: )

. third parties,

are made or implied regarding its use or any infrin

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,

M Anyene 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 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 exampie only; it is not guarant-
eed for volume production. SANYOQ, believes information herain is accurate and reliable, but no guarantees
gements of intellectual property rights or other rights of
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