Motor driver ICs

2-phase motor driver for VCR cylinder
motors
BAG970FS

The BAB970FS is a direct-drive motor driver suitable for 2-phase, full-wave finear motors. The IC consists of a Hall
amplifier control circult, driver circuits, FG/PG signal amplifiers, and hysteresis amplifiers.

@Applications
VCR cylinder motors

®Features

1) Linear drive system provides [ow switching noise. 4) Constant supply voltage pin for Hall devices.

2) Output current can be controlled by either current 5} High ratio of output current and control current.
or voltage input. (4000 typically)

3} Two amplifiers and two hysteresis amplifiers. 6} Available in a compact surface-mount package.

@Block diagram

BABITOFS

s8-GND [1] 24] nC.
Voo [_?_ E Eci

outeuT2 (-) [3] 22] Ecv

aND2 [4] Hys. OUT2
20| Amp2 OUT

ouTPuT2 (+) [E]

outPUT! (-) [6] [19] Amp2 IN—
GND1 [ 7] 18] Ampz IN+

ouTPuT1 (+) [8] [17] Ampt IN+

Hell 1N 61 (+) [8]
Hall IN ¢1 (=) [1o]
- Hall IN g2 (+) [11]

3 Amp1 IN—

[15] Amp1 oUT
E Hys. OUT1

E Vreg

jury

—

Hall IN g2 (=) [12

To ather blocks
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Motor driver ICs BAG970FS s
@Absolute maximum ratings (Ta=257) _g
Parameter Symbol. Limits Unit §
Applied voltage Voo 18 v §O
Power disslpation Pd 1000*1 mw
Operating temparature Topr —25~75 (e
Storage temperature Tstg —55~150 c
Cutput current lomex. 1200*2 maA
Input current lECIMax. 5 mA

* 1 Mounted on a glass epoxy PCB (90 X 50 X 1.6 mm).
Reduce power by 8 mW for each degree above 25°C.
# 2 Should not exceed Pd- or ASC value (for the current of ahe phase),

@®Recommended operating conditions {Ta=257C)

Parameter Symbol Limits Unit

Operating power supply voltage Vee 8.0~16.0 v
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Motor driver ICs BAG970FS

@®Electrical characteristics (Unless otherwise noted, Ta=25C, Vec=12V)

Parameter Symbol Min. Typ. Max. Unit Conditions

Circuit current lcc — 58 13.0 mA
Constant output voltage Vg 46 50 54 A
MDA
Hall device minimum input voltage ViNH 50 — — mVe-r
Hall input bias current lon4 — 0.25 2.0 phA loont=100 1 A
HIGH level output saturation voltage Vor 1045 | 10.79 - v lour=800mA
LOW level cutput saturation voltage Voo — 1.33 2,16 v lout=800mA
ECV (voltage control)
Torque control input voltage Ecv 0 — Vrog Vv
Torgue control voltage offset Ecvors —150 0 150 my For 0.48 X Viegy
Torque control input current lecvin - 1.0 6 A Ecv=2.5V
Output standby current lecvids — 0 5 mA Ecv=2.5V

. Measured at Ecv =28V, 33V,
/O gain Gecv 0.38 0.55 0.64 ANV AV = 100 MV
Eci (current control)

i in- AVin =100 mV; measured at
z‘;‘;?lt";f::‘eﬁf current and lour /et | 3300 | 4000 | 4700 | — | o lta0th "0
Quiput current differential Alow —30 0 30 mA loom=30 gz A
Amp1, Amp2
input sink current lina — 0.2 2.0 #A Vin=2.5V
Open loop gain Gia 65 70 - dB fin=500Hz
DC bias voltage variation AVoa —10 0 10 % Variation from Vrey
HIGH level output voltage Vo | Ve | Ve | - V| lona=05mA
LOW level output voltage Vol a — 0.85 1.45 \ loL a=0.5mA
Input voltage of Amplifiers 1 and 2 Vi 1.2 — 4.0 Ay
Hys. Amp1, 2
Hysteresis width Vhys +142 | =180 | X218 my
LOW lavel output voltage VoLhys - 0.12 0.32 vV loLhysA=2mA
LOW level output voltage Vaiye 7.0 10.0 13.0 kQ

©Not designed for radiation resistance.
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Motor driver ICs

@Pin description
Pin No. Pin hame Function

1. S—GND Signal ground pin

2 Vee Qutput current control pin

3 |[QUTPUTZ (—)| Qutput pin

4 GND2 QUTPUT2 GND

5  |OUTPUT2 (+)| Output pin

6 |[OUTPUT1 (=) | Outputpin

7 GND1 OUTPUT1 GND.

8 |JOUTPUT1 (+) | Output pin

9 Hall IN$1 (+) | Hall signal input pin

10 [HallINg+1 {—) | Hall signal input pin

11 [HallINg2 (+) | Hall signal input pin

12 |HallIN g2 {—) | Hall signal input pin

13 Vrag Constant voltage output pin

14 Hys.our Hysteresis amplifier 1 output pin

15 - Amplour Amplifier 1 output pin; hysteresis amplifier 1 input pin
18 Ampin- Amplifier 1 input pin, inverted

17 Amp1int Amplifier 1 input pin, non-inverted

18 Amp2in+ Amplifier 2 input pin, non-inverted

18 Amp2iN-— Amplifier 2 input pin, inverted

20 Amp2out Amplifier 2 output pin; hysteresis amplifier 2 input pin
21 Hys.our2 Hysteresis amplifier 2 output pin
22 Ecv Output current control pin {voltage control)
23 Ee Qutput current control pin (current control)
24 S—GND Signal ground pin

BAG6970FS
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Motor driver ICs

BAG6970FS

* @Input/output circuits
(1) Eov(22pin}

Vreg

(All resistances, in Q, are typical values)

Fig.1

(2) Motor output (8, 6, 5, 3 pin)

Veec o

8,5 63

(All resistances, in 0, are typical values)
Fig.2

(3) Hallinputs (8, 10, 11, 12 pin), Ec input

5000
9,1

5000
10,12 o——WN———
23
5000 5000

(All resistances, in Q, are typical values)
Fig.3

(4) 1/O of amplifiers 1 and 2

< Vreg
o GND
17,18 186,19
Vreg
30
15, 20
30
GND
(Al resistances, in 2, are typical values)
Fig.4
{5) 1/0O of hysteresis amplifiers
© Vreg 1 Vreg
| 10k
14,21
© GND o GND

15, 20

(All resistances, in Q, are lypical values)

Fig.5

* Note that the resistance values can vary £30%
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Motor driver ICs

- BAB970FS

@Circuit operation

(1) The signal from the Hall device is amplified by the

Hall amplifier and then supplied to the driver circuit.

The driver gain, which is constant, is regulated by

changing the Hall amplifier gain with the Eci input cur-

rent or the Ecvinput voltage (Eci and Ecv are output

current control pins). The motor rotational speed is

sensed by the FG, and the output from whichis F/I-

converted and supplied to the Ea pin or F/V-converted
- and supplied to the Ecv pin as a feedback signal, so

that a constant rotational speed is maintained as fol-

lows (Fig. 6) :

1) The motor speed decreasses.

2) The speed control IC outputs a feedback signal

3) The Hall amplifier gain increases.

4) The output current increases.

5} The motor speed increases.

{2) When the voltage on'Hall IN ¢ 1 (+) is higher than
the voltage on Hall IN ¢ 1 {—), an output current flows
from QUT1 (+) to'OUT1 (=) according to the voltage
differential. When the voltage on Hall IN ¢ v (=) is high-
er, on the other hand, an output current flows from
OUT1 (=) to OUT1 (+). ‘
Similarly, when the voltage on Hall IN ¢ 2 (+) is higher
than the voltage on Hall IN ¢ 2 (-}, an output current
flows from QUT2 (+) to QUT2 () according to the
voltage differential. When the voltage on Hall IN g2 (—)
is higher, an the other hand, an output current flows
from OUT2 (-) to QUTZ2 (+).

BABE7OFS QUTPUT (+)
Hall IN {+) | ouTRUT (=)
0 Driver
Amp Gain Centrol
Hall IN (~)

=] ECV(J)
OUT] Rotational spsed

FG IN
control |G
Fig.6 QUTPUTT (—)
Hall IN ¢1 (+) ouTPuT2 (—)
Hail IN g2 ()
CUTPUTT (4)
OUTPUTZ () Hall IN 41 (=)
Po—h—o—t Hall IN g2 {—)
Fig.7
Hall IN¢, (+ Hall INg2 (+
/\ ------- /\ /‘\ /—\

0

OUTPUTH (=) W

0

0

OUTPUTZ (—) W

0

Fig.8
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Motor driver ICs : BA6970FS

(3) Output waveforms are shown in Fig. 8. Because Amp OFFSET
of the amplifier offset, the output is left OPEN when the

~ output signal switches from positive to negative. The .
output waveform is determined by the external circuit T ;

because the IC impedance increases during this tran-

sition period. Since inductive loads are usually pro- '
vided, a capacitor should be connected to suppress ouT®_| JM_ \'“'/_

backlash voltages.

e 1" |

Fig.9
@OCperation notes
1. Ecvinput (pin 22)

The Ecv input is plotted against the output current Voo
in Fig. 10.
Output

current
Gradient H2 H1
0.55A/V{Typ.)
2.4y Ec (V) g
(Typ.)
Fig.10
2. Hallinput

Hall input signais of 50mV (peak to peal) or great-
er should be applied between pins 9 and 10 and
between pins 11 and 12. The DC input range is 2V

to (Vreg—1.5V). There will be no problem if the in- vee
put is centered around Vreg/2, %

Parallel connaction

Because the Hall input impedance is 1M Q or grat-

er, any type of Hall device can be connected. No
. . H2
current flows when the transistor is off because
pins 9 and 10 as well as pins 11 and 12 are differ-
ential inputs.
Because the IC is a linear driver, any DC offset in H1

the Hall device will be amplified and appear in the
output. Use Hall devices having a minimum offset.
Hall devices can be connected in either series or
parallel.

Series connection

Fig.11
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Motor driver ICs BAG6970FS Jé
3. Eciinput 6. Thermal shutdown circuit £
The ECl input circuit has 2Vr and a 500 Q resistor The thermal shutdown circuit puts the driver out- T
connected in series. Currentis limited only by the puts (8, 6, 5, 3 pin) to the open state at the temper- %
- 5000 resistor. ature of 175°C (typical). The circult is deactivated [
4. Amplifiers 1 and 2 when the temperature drops to about 155°C.
An input range of 0.6V to (Vec—1.2V) is recom- 7. Signal ground pin
mended. Unpredictable outputs may occur when Pins 1 and 24 are signal ground pins. Be noted that
the input is outside this range. unpredictable outputs may ccour if your applica-
5. Hysteresis amplifier tion causes a large current between pins 1 and 24

Aninputrange of 0.6V to (Vec—1.2V) is recom-
mended. Unpredictable outputs may occur when
the input is outside this range.

@Application example

via the bonding wire IC chip.

Eroh:

23
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I (=] &l
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Driver
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To other blocks
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Motor driver ICs

BAG6970FS

@Electrical characteristic curves
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output current

OUTPUT “H” VOLTAGE

VeC—1.5

@External dimensions (Units: mm)
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verity before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO,, LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions. ‘

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such.devices
and not as the specifications for such devices. ROHM CO., LTD,, disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietéry rights, and further, assumes absalutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, ressll or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CQ., LTD., Is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed 1o be used with ordinary electronic equip-
ment or devices {such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
or safety devices) please be sure to consult with cur sales representatives in advance.

Notes when exporting

« It is essential to obtain export permission when exporting any of the above products
when It falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws. "

+ Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




