Ordering number; EN5232

Monolithic Digital IC
LB1951V

3-phase Brushless Motor Driver
for Portable VCR Capstan Use

Functions. Package Dimensions

. . unit : mm
* 3-phase full-wave current linear drive system

(120° voltage linear drive system). 3175A-SSOP24

* Torque ripple correction circuit built in
. (overlap correction). [LB1951V]
* Speed control system using motor supply voltage control.

* FG comparator built in. ﬁH HHHH H H H H H !HJ

* Thermatl shutdown circuit built in.
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Specifications

Absolute Maximum Ratings at Ta = 25°C

Parameter Symbal Conditions Ratings Unit

Vel max ’ 10 v

Maximum supply voltage Veoe?2 max " v

Vs max EVee2 1" Vv

Applied output voltage Vo max Vg+2 W

Maximum output current lp max 1.0 A
Allowable power dissipation Pd max Independent IC 440 mw
Operating temperature Topr ~20to +75 °C
Storage temperature Tstg . —55 1o +150 °C

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Vool 2710 6.0 v
Supply voltage Vee2 3510 9.0 v
Vs to Veg2 v
Hall input amplitude VHALL Between Hall inputs +20 to +80 mVg-p
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LB1951V

Electrical Characteristics at Ta = 25°C, Vo1 =3V, V2 =475V, Vg = 1.5V

Parameter [ Symbol ] Conditions | min [ typ | max [ Unit

[Supply Current)

Supply current 1 legt lout = 100 mA 3.0 50 { mA

Supply current 2 leg2 lout = 100 mA 70 | 100 mA

Static current 1 local Vetay =0V 1.5 3.0 | mA

Static current 2 lecg? Vetgy =0V 100 | pA

Vg static current Isg  |VstRY =0V 40 100 | pA
[VX1]

Upper residual voltage V1 lout=0.2A 015 ] 022 | 0.29 \

Lower residual voltage Vy 1 lout=0.2 A 016 | 0.21 0.26 v
fvxz]

Upper residual voltage Vxy2 lout = 0.5A 025 | 040 v

Lower residual voltage Vy 2 lout=0.5A 0.25 | 0.40 v
Output saturation voltage Vosat lout = 0.8 A, Sink + Source 1.40 vV
Overlap O.L R =390 x3 Rangle =20 kQ Note 1 70 77 84| %

[Hall Amplifier]
Hall amplifier input offset

voltage VHOFF Note 2 -5 +5 | mv
Hall amplifier common-mode

input range VHoM R angle = 20 kQ 0.95 24 v

Hall amplifier /O voltage gain VavH R angle = 20 kQ 245 | 275 | 305 | dB

[Standby Pin]
Stand-by pin high-levet

voltage VSTH 25
Standby pin low-level voltage Var 0.4
Standby pin input current ISTIN Vatgy =3V 25 40 BA
Standby leakage current lsTLK Vorgy =0V -30 pA
[FRC Pin]
FRC pin high-level voitage VERCH 2.5 Vv
FRC pin low-leve! voltage VERGCL 0.4 v
FRC pin input current lERCIN VEpg =3 V 20 30 LA
FRC pin leakage current IFRCLK VERc =0V -30 | uA
(vH]
Hall supply voltage VHaLL lu =5 mA, Vy(+) - V(=) 0.85 | 0.85 | 1.05 v
Vi{-) pin voltage Vh(-) ly=5mA 081 ]| 088 | 095] V
[FG Comparator]
input offset voltage VFGOFF -3 +3 | mV
input bias current IhEG Veain' = VEgIN- = 1.8 V 500 nA
Input bias current offset Alpeg VraIN® = VEgn =15V ~100 +100 nA
Common-mode input range VeaoMm 1.2 2.5 v
Qutput high-level voltage VEGOH At internal pull-up 2.8 v
Output low-level voltage VEGoL At Internal pull-up 0.2 v
Voltage gain Vare (Design target) Note 2 100 dB
Output current (Sink) IFa0s With output pin "L" ‘ 5| mA
(TSD] ‘ '
TSD operating temperature T-TSD {Design target value) Note 2 180 °C
TSD lemperature ysteresis | ATSD | (Design target valus) Note 2 20 °C

Note I: Overlapping specifications are assumed to be test specifications.
Note 2: For parameters which have an entry of (Design target value) in the “Conditions” column ne measurements are made.
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Pd max — Ta
05
0.44
0.4 N

Allowable Power dissipation, Pd max — W

0.264W
0.2
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Ambient temperature, Ta— ¢ C

Pin Assignment

vect |1 O 24| FGOUT

Vccz | 2 23| FGin (=)

Vs!3 EEIFGinH)
N.C.| 4 Eilwinzﬂ
Uout [ S 20| Wini
Rf | 6 E\Hne
LB1951V
Vout | 7 E]Vin.‘.

Rf | B EUinE
Wout E EUini
YH+ E El STBY
VH- E EFRC
ANGLE E EGND

Top view

ADAST L
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LB1951V

Pin Functions

Pin No. Pin name I/Q equivalent circuit Function

1 Veel Pawer supply pin for supplying power to ail circuits
axcept amplitude control section in cutput section in
IC.

2 Veoc2 Powaer supply pin for supplying power to all circuits
of the amplitude contro! saction and the output
conlrol section in IC.

3 Vg Power supply pin for motor drive, Apply a valtage of
Vo2 or lower to this pin.

5 u-ouT

7 V-OUT 2)Vecee

9 W-OUT

o Ve U-phase output pin
V-phase output pin {Spark killer diode built in)
@ u-out W-phase output pin
o v-ouT
6, 8 Rf @ W-ouT Pin for grounding output power transistor.
@
10 VH Pins for supplying the Hall element bias voltage.
11 VH- Qveet | Voltage of 0.95 V (typ.) is generated between VH*
é and VH". {when Iy = 5 mA)
Approx.
09V vH-
':‘_%‘\’}m" [ 2oke l
'L—-I - VH+
20ko
l Tr
ADAST7 A

12 ANGLE Pins for controlling the Hall input-output gain. The
gain is controlled by a resistor between this pin and
GND,

15 Uin1 U-phase Hall element input pin;

17 Uin2 Logic “H” reprasents IN* > IN-.

18 Vin1i V-phase Hall elsment input pin;

19 Vin2 Logic "H" represents IN* > [N~

20 Win1 W-phase Hall element input pin;

21 Win2 Logic “H" represents IN* > IN-.

ADABTZ

13 GND Fin for grounding other than output transistors.
Minimum potential of output transistors is equal to
the level at Rf pin,

14 FRC veel Forward/reverse select pin.

The voltage on this pin is used for forward/reverse
select. (with Hysteresis)

15 STBY Pin for selecting the bias supply for all circuits

7r

Adan7a

except the FG comparator.
“L" level on this pin culs the bias supply.

Continued on next page.
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Continued from proceeding page.

Pin No, Pin name /O equivalent cirguit Function
22 FGin+ Qvees | Noninverting input pin for the FG comparator.
No bias is applied internally.
Faoko
23 FGin—- I Inverting input pin for the FG comparator.
No bias is applied internally,
24 FGout FG comparator output pin. A resistive foad of 20 k(2
., is provided internally.
A048TH
Truth Table
Source — Sink Hall input FRC Note: "“H” in the FRC column represents a voltage of 2.5 V or
v more; “L” represents a voltage of 0.4 V or less,
Vo w H (At Vel =3 V)
1 W v H L Note: “H" in the Hall input column‘s reprcs.ems a state in
Uow m which “+" has a polential which is higher by 0.02 V or
2 - L more than that of the “~"' phase inputs.
w-u L Conversely, “L" represents a state in which “+'" has a
3 U-v L H potential which is lower by 0.02 V or more than that of
Vol L the **~" phase input,
WoV H
4 L
VoW L
WU H
5 H
Uow L
Vo U H
6 H
UV L
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Block Diagram
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LB1951V

Overlap Creation and Calculation

......................... —
Vs Vs
Upper residual voltage  Vyy
Vs—Vxg Upper clamp potential
(] S, SR \\ Vs—Vxy
Va
Absolute >0,Lx( 2 ~Vxw
voltage Electrical / . Vs
I o —8 _
Calculated 219% 180 2 Vxu
midpoint .
VN
L] R e
VL f-3--- Lower clamp potential  Vyy
¢ | Lower residual voltage Vy
0 ; Time
AQ457R

i) Overlap creation
Because the voltage generated in the amplitude controller is: 2 x O.L. x (1/2 Vg — Vy) for each side,
(using the midpoint as the reference point), the point at which the two waveforms cross each other is O.L. (1712 Vg -Vy)

from the midpoint.
Because that waveform is clamped at {1/2 Vg — Vy) with the midpoint as the reference point, the overlap equals A/B x 100,
which equals O.L. x 100 (%).
ii} Overlap calculation
{1) Upper overlap amount ‘
(Vg - Vyy — V (Vg = Vyy + Vyy)
s~ Vxu-Vx) Vi = 87 VxH* Vi
2

Calculated midpoint VN =
2
Because A = Voo — VN and B = Vg — Vyy — VN, the upper overlap amount is calculated as follows:

Overlap amount = Ao Voo (Vs Vin+ Vi)i2) % 100
B s = Vxn = (Vs = Vi + Vx)2)
Vo = (Vg = Vyp) = V
= 5= VXH XL X 100 (%)
(Vs = Vxi) - Vo
(2) Lower overlap amount
Because C= VN - VB and D = VN ~ Vy , the lower overlap amount is calculated as follows:
Overlap amount = _—_  _ t Vs = Vo + Vi /2) - VB x 100
D {(Vs = Vi + Vy)2) - V.

(Vg = Vxu) + Vx - 2VB
% 100 (%
(Vs = Vxn) - Vi (%)
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Sample Application C
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M No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace equipment,
nuclear power control systems, vehicies, disastericrime-prevention equipment and the like, the failure of which may directly or
indirectly cause injury, death or property loss.

W 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 SANYO
ELECTRIC CO., LTD.,, its afiiliates, subsidiarias 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 gdaranteed for volume
preduction. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied ragarding its use
or any infringements of Intellectual property rights or ather rights of third parties.

This catalog provides information as of November, 1895. Specifications and information herein are subject to change without notice.
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