Ordering number : EN5479

Monolithic Digital IC

LB1980

SA’WWY o 3-Phase Brushless Motor Driver for VCR Capstan Motors

Overview Package Dimensions
The LB1980 is a 3-phase brushless motor driver IC thatis  unit: mm
particularly well suited for driving VCR capstan motors. 3206A-QFP34HA
Functions {LB1980]
» Three-phase full wave current linear drive }
» Torque ripple correction circuit with variable correction — 02
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» Current limiter circuit 24 12 ]
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Ambient temperature, Ta - °C
Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameler Symbol Conditions Ratings Unit
Maximum supply voltage Vee max ! v
aximu U Vi
pply g Vg max 24 v
Maximum output current lo max 1.3 A
o With an arbitrarily Yarge heat sink 12,5 w
Alfowable power dissipation Pd max
Independent IC 0.77 w
Operaling temperature Topr —201to +75 °C
Storage temperature Tsig ~55 0 +150 °C

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Conditions Ralings Unit
Vg 5to 22 )
Supply vollage Ve 45058 v
Hall input amplitude VRALL Between Hall inputs +30 {0 £80 mvVo-p
GSENSE input range . Vasense | With respect to the control system ground -0.20 10 +0.20 v
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LB1980

Electrical Characteristics at Ta = 25°C,Vec=5V,Vg=15V

- Ratings Unit
Parameler Symbol Conditions - :
min vp max
. Ry =os, Ve =0V, _
Ve current drain lec Vi = 0 V(When stopped) 12 18 mA
[Output)
lo =500 mA, Rf = 0.5 Q, Sink + Source
Vo(sal}i Vel = Yum =5 V(With saturation protection) - 21 28 v
Output saturation voltage
lo=10A, Rt=0.5Q, Sink + Source
Vo(sal)2 Vet = Vum = 5 V(With saturation protection) - 26 35 v
Output leakags current lo leak - - 1.0 mA
[FR]
FR pin input threshold voltage VEsr 2.25 2.50 2.75 \'
FR pin input bias current I5(FSR) ~5.0 - - {1y
[Control]
CTLREF pin voltage VCger 2.05 2.15 2.25 \
CTYLREF pin input range VCREFIN 1.50 - 3.50 )
CTL pin input bias current Ib(CTL}) Ver = 5V, with CTLREF open - - 4.0 uA
WithRf=0.5Q, V=5V, lg2 10 mA
CTL control stast voltage VCTL({ST) Wilh the Hall input logic fixed(u, v, w = H, H, L) 2.00 215 2.30 s
) With Rf = 0.5 ©, Alg = 200 mA
CTL pin control Gm Gm{CTL) Wih the Hall input logic fixed{u, v, w = H, H, L) 0.46 0.58 0.70 AV
[Current Limiter]
LIM current limiter offset voltage Volf(LLinM) w:::: t?;iiglﬁrf;hfl(r;)gl_:ﬂf e\';il:,o\l.a\:(l EAH u 140 200 260 } mv
LIM pin input bias current Ib{LIM) Ver, =5V, CTLREF: OPEN, V iy =0V -2.5 ~ - A
. P . WIth R =0.5Q, Vo =5V, VL jm=208V
LIM pin current limit level Him With the Hall input logic fixed{u, v, w = H, H, L) 830 900 970 mA
[Hall Amplifies]
Hall ampliier input offset voltage Votf{HALL) -6 ~ +6 myv
Halt amplifier input bias current Ib(HALL}) - 1.0 3.0 WA
Hall amplifier common-mods input voltage Vem{HALL) 1.3 - 3.3 \
[TRC)
. . . For the troughs and peaks in the Rf waveform
Torque ripple correction ratio TRC at o = 200 MALRIT = 0.5 ©, ADJ: open)(nols 1) - 9 - Yo
ADJ pin voltage Vadj 237 2.50 2.63 v
[FG Amplifier]
FG amplifier input ofset voltage Vofl{FG) -8 - +8 mv
FG amplifier input bias curient Ib(FG) ~100 - - nA
FG amplifier output saturation voltage Vo(sat)}{FG) fec;;?; ?Cu):;lgside and the intemal pull-up - - 0.5 A
FG amplifier voltage gain VG(FG) For open loop at f = 10 kHz 41.5 445 475 dB
FG amplifier common-mode input voltage VCM{FG) 0.5 - 4.0 v
{Saturation)
Saturation prevention circuit lo = 10 mA, Rf = 0.5 QThe voltage between
lower side voltage setting Vo(sat){DET) each QUT and Rf when Vo = Vg =5V. 0175 025 0.325 v
[TSD)
TSD cperating temperature T-TSD (Design target value)* - 180 - °C
TSD temperature hysteresis ATSD (Design target value)* - 20 - °C
Notes: *Itams marked with an asterisk are design target values and are not measured.
1. The torque ripple correction ratio is dstarmined from the Rf voltage waveform as follows.
= 2-(Vp—Vb) 100 (%)

Vp+Vb
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Pin Assignment
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Note: For ground potential stabilization, the FRAME pins must be connected to ground.

Truth Table and Control Functions

Soice — Sink Hall input FR Note: An H in the FR column indicates a voltage
v v w of 2.75 V or higher, and an L indicates a
1 VoW H H L H voltage of 2.25 V or lower. (When V¢ =
WoV L 5V)
Uosw H )
2 H L L n
wou Note: For the Hall inputs, H indicates that the +
3 i H L H H input is (.01 V or more higher than the -
VoUu L . Ll . .
— v input, and L indicates that the + input is
4 L L H -
VoW N 0.01 V or more lower than the - input, for
WouU H all phases.
5 L H H
U-W L
VU H
6 L H L
UV L

Nole: Since this drive technique is a 180° conducting lechnique, the phases othsr than the sink and source phases are never off,

{Control Function and Current Limiter Function]

Control Characteristics Current Limiter Characteristics
VLIM=8V VCTLaSY
- CTLREF : QPEN e CTLAREF : OPEN

=2 -
° <
[~ E
2 &m=0,5B8A/Vtyp a
E g

= < Slope = 0.5 AV (typical)
© 2.10vVtyp o

) 1 1 1 [ L {
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Control voltage, Ve Limit voltage, Vi
200mviyp
AOB051 AOBQG2
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Pin Functions

PinNo. { Pinname Pin functions Equivaient circuit

1 FR Forward/reverse selection pin.

Forward or reverse Is selected by the voltage applied to this pin.
(Vih=2,5V (typical} at Voo =5 V)

23 ADJ This pin allows the torque ripp’e correction ratio to be adjusted
externally. Applications that adjust the correction ratio should
apply a voltage to the ADJ pin with a low-impedance clrcuit.

The correction zatio falls as the applied voltage Increases, and 5000 6ke
increases as the applied vollage decreases. The correction ratio l 1\’/525 10kao
can be varied over a range from about 0 to twice the ratio when

this pin is left open. (This voltage is set internally to about Vee/2, ansoma
and the input impedance is about 5 kf.)

2 GND Ground for circuits other than the output transistors
The output transistor minimum potential Is that of the resistor Rf.

5 FGin— When the FG amplifier is used as an inverting input amplifier, veo
a feedback resistor must be inseried between FG-OUT
and this pin.

SrA
FGin (- FGAin (+)

6 FGin+ This is the noninverting input when the FG arnplifier Is used as
a differential input amplifier. There is no intemally applied bias.

AQB0S7

8 FG-OUT This is the FG amplifier onyput. It has an internal load resistance.

vee
12 FC Frequency characteristics correction for the speed cantrel loop 1oxa
FC
40808

9 CTL Speed control connection. Speed control is implemented as a
fixed current drive in which current feedback is appiied from Rf.
Gm = 0.58 A/V (typical) a1 Rf = 0.5Q

10 CTLREF Control references. Although this pin is set to about 0.43 * Ve
internally, it can be changed by applying a voltage with
a low-impedance circuil. (It has an input impedance of about
4.3 k€ (typical).)

1 LIM Current limiter function cantrot. The voltage applied to this pin )
changes the output current linearly. Slope = 0.5 A/V (typical) roeees
at Rf = 0.5 Q2.

13 Uin+ U phase Hall element input. IN+ must be higher than IN- Each (+) input Each (-} input

14 Uin- for a logicat high input level.

15 Vin+ V phase Hall element input. IN+ must be higher than IN-

16 Vin- for a logical high input level.

17 Wine+ W phase Hall element input. IN+ must be higher than IN-

18 Win- for a logical high input level.

ADGOSY

Continued on next page.
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Continved from preceding page.

Pin No. | Pinname Pin functions Equivalent circuit
19 Vee Pawar supply for all IC internal circuits except for the output )
block. This voltage must be stabilized so that ripple and noise
do not enter the IC circuits.
22 Vg Qutput block power supply
24 Rt These are the output current detection pins, and the control
(PWR) block current feedback is applied by connecting the resistor
33 Af Rf between these pins and ground. Additionally, the lower side \,C,i. vee
{SENSE) oversaturation protection circult and the torque rippie cosrection Lower side saturation
’ , x revention circuit input
circuit operate according 1o the voltages on these pins. Each oul fack
In particular, since the oversaturation protection level Is set by T " vce
the vollages on these pins, if the value of Rf Is lowered 2000 .1
excessively, the effectiveness of the lower side oversaturation —1 F30k4g 10ma
protection in the high-current region will be degraded. 2060
Note that the POWER and SENSE pins must be connected R (SENSE)
”r
togsther, Rf (FONERA)
27 U-OUT U phase ocutpul. (A spark killer diods is built in.) 408034
29 V-0UT V phase oulput. (A spark killer diode is built in.)
31 W-0UT W phase output. (A spark killer diode Is built in.)
34 GSENSE Ground sense. By connecting this pin near the ground for the
Rf resistor side of the motor ground wiring that includes Rf,
the influence that the common ground Impedance has on
Rf can be remaved, (This pin must ot be left open.)
Block Diagram
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Sample Application Circuit
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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, vehicles, disaster/crime-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 far 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 affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severaily.

W Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volums production. SANYQ believes information hesein is accurate and reliable, but no guarantees are mads or implied
regarding its use or any infringements of intellectuat property rights or other rights of third parties.

This catalog provides information as of December, 1997. Specifications and information herein are subject to
change without notice.
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