Ordering number : EN5479

Monolithic Digital IC

LB1980

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

Overview Package Dimensions
The LB1980 is a 3-phase brushless motor driver IC that is  unit: mm
particularly well suited for driving VCR capstan motors. 3206 A-QFP34HA
Functions [LB1980]
*» Three-phase full wave current linear drive t
» Torque ripple correction circuit with variable correction 18- g2,
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Ambient temperature, Ta - °C
Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbol Conditicns Ratings Unit
. Ve max 7 v
Maximum supply voltage
Vg max 24 \)
Maximum ouiput current lo max 1.3 A
o With an arbitrarily large heat sink i2.5 w
Allowable power dissipation Pd max
Independent IC 077 W
Operaling temperature Topr ~20 1o +75 °C
Storage temperature Tstg ~55 10 +150 “C

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Corditions Ratings Unit
Vg 5022 v
Supply voliage Voo 15058 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 to +0.20 v
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LB1980

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

. Ratings Unit
Parameter Symbol Conditions - ;
min R max
" AL =, VoL =0V,
Ve current drain lec Vi = 0 V(When stopped) - 12 18 mA
[Cutput]
lp =500 mA, Rf =0.5 Q, Sink + Source
Volsat)t VerL = Yum = 5 V{With saturation protection) - 21 26 v
Oulput saturation voltage
lo=1.0A, RE=0.5 (, Sink + Source
Volsati2 Vet = Vum = 5 V{With saturation protection) - 26 35 ¥
Output leakage current lo leak - - 1.0 mA
[FR]
FR pin input threshold voliage VEsr 2.25 2.50 2.75 v
FR pin input bias current Ib(FSR) -5.0 - - pA
[Control]
CTLREF pin voliage VCrer 2.05 215 2.25 v
CTLREF pin input range VCrerIN 1.50 — 3.50 v
CTL pin input bias current Ib(CTL) Vor =5V, with CTLREF open - - 4.0 A
WithRE=0.5Q, Vi =5V, lg2 10 mA
CTL control start voltage VCTL(ST) With the Hall input Iogic fixed{u_ v, w = H, H, L) 2.00 215 2.30 v
) With R = 0.5 Q, Alg = 200 mA
CTL pin control Gm Gm{CTL) With the Hall input logic fixed(u, v, w = H, H, L) 0.46 0.58 0.70 AN
[Currant Limiter]
LIM current limiter offset vollage Volt(LiM} w:g: :EL T—igllﬁrf;hyggfc?if e\éijova\:rg EAH U 140 200 260 | mv
LIM pin input bias currant Ib({LIM) Ver, =5V, CTLREF: OPEN, Vy =0V -2.5 - - HA
. . : WIthRI=050, VerL =5V, Vim=206V
LIM pin current limit level Him With the Hall input logic tixed{u, v, w = H, H, L) B30 900 970 ma
{Hail Amplifier]
Hall amplifier input offset voltags Vofl{HALL) -6 ~ +8 my
Halt amplifier input blas current Ib(HALL) - 1.0 3.0 A
Hall amplifler common-mods input voltage Vem{HALL) 13 - 3.3 i
{TRC]
. . " For the froughs and peaks in the Af waveform o
Torque ripple correction ratic TRC atlo = 200 MA(RI = 0.5 ©, ADJ: openi{nots 1) - 9 - Yo
ADJ pin voliage Vadj 237 2.50 2.63 v
{FG Amplifier)
FG amplifier input oftset valtage Voif(FG) -8 - +8 my
FG amplifier input bias current Ib(FG) ~100 - - nA
FG ampiilier cutput saturation vollage Vo(sat)(FG) ;;c;ri;]{':r ?égléside and the intemal pull-up - - 05 v
FG amplifier veltage gain VG(FG) For opan leop atf = 10 kHz 415 44.5 47.5 dB
FG amplifier cormmon-mode input voltage VCM{FG) 05 - 4.0 v
[Saturation]
Saturation prevention circuit lo = 10 mA, Rf = 0.5 QThe voltaga between
lower side voltage setting Vo(sat)(DET) gach QUT and Rf when Vo, = V=5 V. 0175 0.25 0.325 v
[TSD)
TSD operating temperature T-TSD (Design target value)* - 180 - °C
TSD temperaiura hysteresis ATSD (Design target value)* - 20 - °C
Notes: *ltlems markad with an asterisk are design target values and are not measured.
1. The torque ripple correction ratio is determined from the Rf veltage waveform as follows.
2-(Vp— Vb
. Vb =2 Op=¥b) | 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

Source — Sink Hall input FR Note: An H in the FR column indicates a voltage
y 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 Voo =
WV L 5V.)
Usw H )
2 H kL L n
wou Note: For the Hall inputs, H indicates that the +
3 UV H L H H input is 0.01 V or more higher than the -
VU L . . . .
— v input, and L indicates that the + input is
4 L L H 0.01 V or more lower than the - input, for
Vow L
WouU H all phases.
5 L H H
U- W L
VU H
8 L H L
UV L

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

{Control Function and Current Limiter Function]

Control Characteristics Current Limiter Characteristics
VLIM=5V VCTL=5Y
- CTLREF : OPEN e CTLREF : DPEN

=2 -
= £
[ E
2 &m=0,58A/Vtyp 3
Z i

= < Slope = 0.5 ANV {typical)
© 2,10Vtyp s}

1 1 1 1 [l 1 L

o] 1 2 3 4 5 o 1 2 3 4

Control veltage, Yeqp Limit voltage. Vy
Z00mViyp
AOBOS1 AQB0SZ2
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Pin Functions

PinNao. { Pinname Pin functions Equivalent circuit

1 FR Farwardireverse selection pin.

Forward of reverse Is selected by the voltage applied to this pin.
(Vth=2.5V (typicall at Vo =5 V)

23 ADJ This pin allows the torque ripple correction ratio to be adjusted
aexternally. Applicaticns that adjust the correction ratio should
apply a voltage to the ADJ pin with a low-impedanca circuit.

The cormrection zatio falls as the applied voltage Increases, and 50048 B%0
increases as the applied vollage decreases. The correction ratio l 1\{52: 10ka
can be varied over a range from about 0 to twice the ratio when

this pin is left open. (This voltage is set internzlly to about Vee/2, m'm
and the input impedance is about 5 kL)

2 GND Ground faor circuits other than the output transistors
The output transistor minimum potential is that of tha resistor Rf.

5 FGin- When the FG ampliiier is used as an inverting input amplifier, vee
a feedback resistor must be inserted batween FG-OUT
and this pin.

SrA
FGin {-) FGAN [+

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

AQBDSY

8 FG-QUT This is the FG amplifier ontput. It has an internal load resistance.

Yoo
12 FC Frequency characteristics correction for the speed contrel loop 1oxe
FC
ADBOS

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) at Rf =050

10 CTLREF Control reference. Although this pin is set to about 0.43 * Voo
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).)

11 LiM Current limiter function controt. The voliage applied to this pin )
changes the output current linearly. Slope = 0.5 A/V (typical) roees
at Rf = 0.5 £2.

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

14 Uin- for a logical 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 Win+ W phase Hall elemnent inpul. IN+ must be higher than IN-

18 Win- for a logical high input level.

ADBDDN

Continaed on nex page.
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Continued from preceding page.

Pin No. Pin name Pin functions Equivalent circuit
12 Veo Power supply for all 1C intarnal circuits axcept for the output i
block. This voltage must be stabilized so that ripple and noise
do net enter the IC circuits.
22 Vg Qutput block power supply
24 Rf These are the output curtent detection pins, and the control
(PWR) Block current feedback is applied by connecting the resistor
33 At RI between these pins and ground. Additionally, the lower side VE,]S vee
(SENSE) oversaturation protection circult andg the lorque rippie correction Lower side saturation
i ] —t x grevention circuit input
clrewit operate according to the voltages on these pins. Each oul fock
In particular, since the oversaturation protection level Is set by Nir vece
the voltages on thase pins, if the value of Rf is lowsred 2060 1
excessively, the effectiveness of the lower side oversaturation — Z30k4 10m4
proteclion in the high-current region will be degraded. 2000
Note that the POWER and SENSE pins must be connected Af (SENSE}
u] rir
tegether, Rf tFONER)
27 U-cuUT U phase output. (A spark Killer dicde is built in.) ABBOS4
29 V-ouT V phase oulpul. (A spark killer diode is built in.)
31 W-QUT 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 Af,
the influence that the common ground Impedance has on
Rf can be remaoved. (This pin must not be left open.)
Block Diagram
Hall amplitiers 12| Fe Output stage
_L 22|Vs
uin+ [13}— = |
o ——[ﬁu\;- 27|u-ouTt
- = E
uin- m % N .‘fé,x | |nvﬂ‘59'
: —_ g cgariihmic
n¥Y i*] -
“"*E] . 3_2 g_g convgrsmn V\C Es]v-ou'r
v gg %-% differsntial l:
- [ 23 distribution
vin- gi ge
= 1 E ] Upper 5ida saturaton ._AEF 31|W-ouT
o = prevention cortrol
"""'". * T s Yyy E]
" [+
F + ¥ 3 Rf (FWR)
win-— am
d EE
-+ Rf (SENSE)
*| Drive distribution and lower sida
" Difierential 2 saturation praveation control
= distribution and | N
Control l J_
amplifier
cTL E + e
E,L - /]/ a3l apd
Fesdback
CTLREF e
About 0.43 x Vg T tuner amplifier
3 5
GSENSE

Relerence
\"‘:c.“B [ vallage '

Bandgapi.2yY

FG amplifiar

{24}

Acsong
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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, asrospace
equipment, nuctear 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 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 severally.

W Information {including circuit diagrams and circuit parametars) herein is for example only; it is not guaranteed for
volume production. SANYQ believes information herein is accurate and reliable, but no guarantees are mada or implied
regarding its use or any infringements of intellectual 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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