Motor driver ICs

BA6482AK

FDD spindle motor driver

The BA64B2AK is an FDD spindle motor driver that employs a 3-phase, full-wave, soft switching drive system, This
high-performance !IC contains a digital servo, an index amplifier, and a power save circuit.

@Applications
Floppy disk drives

@®Features

1) 3-phase, full-wave, soft switching drive system.

2} Digital servo circuit,
3) Power save circuit.

@Absolute maximum ratings (Ta=25C)

4) Hall power supply switch.
5) Motor speed changeable.
6) index ampiifier.

Parameter Symbol Limits Unit

Power supply voltage Veo 7 Vv
Power dissipation - Pd 400* mw
Operating temperature Topr —25~--75 c
Storage temperature Tstg —55~+1125 C
Output current lomax, 1000 mA

* Reduce power by 4 mW for each degree above 25°C.

¥ Single unit

®Recommended operating conditions (Ta=25TC)

Parameter Symbol Min. Typ. Max. Unit

Power supply voltage Vee 2.6 - 6.5 v
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Motor driver ICs BA6482AK

@Block diagram
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Motor driver ICs BAG6482AK

@Pin description
Pin No. Pin name Function

1 TSW Reference timing pulse output

2 SDO Speed discriminator output; error amplifier input
3 Cnr Current sensing amplifier output (for phase compensation)
4 Reo Output base current sensing pin

5 Rnr Driver power supply {(current sensing pin)
6 B1 Preamplitier output 1

7 Ar Motor output 1

8 Bz Preamplifier output 2

9 Az Motor output 2

10 Bs Preemplifier output 3

11 Aa Wotor output 3

12 GND GND

13 Hs+ Hall input amplifier 3 input (+)

14 Has~ Hall input amplifier 3 input (-)

15 Hzt+ Hall input amplifier 2 input (+)

16 Mz~ Hall input amplifier 2 input {-)

17 Hit Hall input amplifier 1 input (+)

18 Hi~ Hall input amplifier 1 input {-)

19 IDX+ Index amplifier input (+)
20 IDX— Index amplifier input (-)

21 H-GND Hall device bias switch (GND)

22 FGint FG amplifier input (+)

23 FGin~ FG amplifier input (-}

24 FGout FG amplifier output

25 ST/SP Start/stop pin

26 08C2 Oscillator input

27 0OSC1 Oscillator output

28 sC Speed control

29 Vee Signal poi&er "su—pply

30 TOUT Mono/multi timing output

31 TIO Timing integrator output

32 T Timing integrator input
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Motor driver ICs | . BAB482AK

@Input/output circuits
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e

@Input/output circuits
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Motor driver ICs . BA6482AK I
. _______________________________________________________________________________________________________________________] P
%)
®Electrical characteristics (Unless otherwise noted, Ta=25C, Vcc=5V) £
Parameter ' Symbol Min. Typ. Max. Unit Conditions §
Cirguit current 1 lcc1 — 18 26 mA Operating mode :2
Cirguit current 2 _ lec2 — — 3 #A | Standby mode
Hall in-phase input voltage range VHB 15 - _chs A
Hall amplifier input voltage sensitivity VHIn 40 - - \ Differential input
Output saturation voltage Vsat — 0.17 0.24 mVpp | lout=350mA  Low-side
Preamplifier maximum output current lopre 40 60 100 mA '
Current limiter voltage Vel 130 160 190 mV Rue=0.5Q
Speed discriminator HIGH level
output current IDH 14 20 26 HA
Speed discriminator LOW levsl
output current IDL 14 20 26 Hh
FG amplifier gain GFG 39 42 45 dB
Speed discriminator minimum input VFGmi 2.0 - — mVpp | FG amplifier input conversion
Speed discriminator noise margin VFGnm - - 0.5 mVpp | FG amplifier input conversion
Control input gain GErr —14 | —11 | =75 | dB | Rv=05Q
Oscillator frequency 1OSC - 1000 1100 kHZ
Oscillator frequency precision*3 Af0SC —0.2 — 0.2 % fosc=1000kHz
Start/stop voltage, HIGH VssH l/g:co - Vce Vv Standby mode
Vee .
Start/stop voltage, LOW : VssL 0.0 - —2p \Y Operating mode
Speed switching voltage, HIGH VscH 20 - | wvee v Synchronized at fra = 360 Hz
Speed switching voltage, LOW VscL 0.0 - 1.0 A Synchronized at frs = 300 Hz ‘
Hall bias saturation voltage VHGND - 1.7 1.9 v 10 mA sink current l
Timing in-phase input vollage range VBT 1.5 — l’gc., v ‘
8
Timing offset voltage VosT -5 0 5 mvV Lg
©
Timing input hysteresis 1 VhyT1 10 20 30 mv 2
a
Timing input hysteresis 2 VhyT2 —30 —20 —10 mv 'Eg
Delay timing 1 . T 180 | 200 | 220 | mSEC | 300 rpm §
Delay timing 2 T2 1.50 1.67 1.83 mSEC | 360 rpm @
Delay timing ratio Ty 1.16 1.20 1.25 -—
Timing output pull-up resisiance RT 12 18 24 kQ
Timing output LOW level voltage VoT - 0.2 0.4 A 1.0 mA sink current

*3 This precision indicates the deviation observed within the same ceramic osclllator.
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Motor driver ICs

BA6482AK

@Circuit operation

(1) Motor drive circuits

The motor drive employs a 3-phase, full-wave, soft
witching current drive system, in which the rotor posi-
tion is sensed by Hall devices. The motor drive current
is sensed by a small resistor (Rnr). The total drive cur-
rent is controlled and limited by sensing the voitage
developed across this resistor. The motor drive circuit
consists of Hall amplifiers, an amplitude control circuit,

a driver, an error amplifier, a current feedback ampiifi-
er, and a saturation prevention ampiifier (Fig. 15).

The waveforms of different steps along the signal path’
from the Hall devices to the motor driver output are
shown in Fig. 16. The Hall amplifiers receive the Hall
device voltage signals as differential inputs. Next, by
deducting the voltage signal of Hall device 2 from the
voltage signal of Hall device 1, current signal H1,
which has a phase 30 degrees ahead of Hall device 1,
is created. Current signals H2 and H3 are created like-
wise, The amplitude control circuit then amplifies the
H1, H2, and H3 signals according to the current feed-
back amplifier signal. Then, drive current signals are
produced at A1, A2, and A3 by applying a constant
magnification factor. Because a soft switching system
is employed, the drive current has low noise and a low
total current ripple.

The total drive current is controlled by the error amplifi-
er input voltage. The error amplifier has a voitage gain
of about —11dB (a factor of 0.28). The current feed-
back amplifier regulates the total drive current, so that
the error amplifier output voltage (V1) becomes equal
to the Vanr voltage, which has been voltage-converted
from the total drive current through the Rue pin. If V1

exceeds the current limiter voltage (Vcl), the constant
voltage Vcl takes precedence, and a current limit is
provided at the level of Vc!/Rnr,

The current feedback amplifier tends to oscillate be-
cause it receives all the feedback with a gain of 0dB.
To prevent this oscillation, connect an external capaci-
tor to the Cnr pin for phase compensation and for re-
ducing the high frequency gain.

(2) Speed control circuit

The speed control circuit is a non-adjustable digital
servo system that uses a frequency locked loop (FLL).

The circuit consists of an 1/2 frequency divider, an FG
amplifier, and a speed discriminator (Fig. 17).

An internal reference clock is generated from an exter-

nal clock signal input. The 1/2 frequency divider re-
duces the frequency of the OSC signal. The FG ampli-
fier amplifies the minute voltage generated by the
motor FG pattern and produces a rectangular-shaped
speed signal. The FG amplifier gain (Ges=42dB, typi-
cal} is determined by the internal resistance ratio.

For noise filtering, a high-pass filter is given by C3 and
aresistor of 1.6k Q (typical), and a low-pass filter is giv-
en by C4 and a resistor of 200k Q (typical). The cutoff
frequencies of high-pass and low-pass filters (fx and f,
respectively) are given by :

_ 1 ~ 1
= 5 X1.6kQ <C3 27 X200k XC4

The C3 and C4 capacitances should be set soc as to
satisty the following relationship :

fu<fra<fL

where fra is the FG frequency, Note that the FG ampilifi-
er inputs have a hysteresis.

The speed discriminator divides the reference clock
and compares it with the reference frequency, and
then outputs an error pulse accerding to the frequency
difference. The motor rotational speed N is given by :

fose 1
N=60 ===
fosc is the reference clock frequency,
n is (speed discriminator count) X2,
Zis the FG tooth number.
The discriminator count depends on the speed control
pin voltage.

Speed control pin Count
H 1388
L 1666

The integrator flattens out the error pulse of the speed
discriminator and creates a control signal for the motor
drive circuit (Fig. 18).

(3) Index amplifier .

The index amplifier receives the Hall device signais as
differantial inputs and amplifies the signals. The inputs
have a hysteresis. The delay time can be set arbitrarily
in the delay circuit with the external constants.
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2]
Q
(4) Other circuits _%

» Start/stop circuit « Thermal shutdown circuit s |
The start/ stop circuit puts the IC to the operational This circuit shuts down the IC currents when the chip s
state when the control pin is LOW, and to the standby junction temperature is increased to about 170°C (typi- =
state {circuit current is nearly zero) when the control cal). The thermal shutdown circuit is deactivated when

pin is HIGH. The Hall device bias switch, which is the temperature drops to about 140°C (typical).
linked to the start/stop circuit, is turned off during the

standby state, so that the Hall device current is shut

down.

@Circuit operation

D—L‘ Hall Amp 1
+ i Hi
—H W
§
B
E
[
8
H2 g
£
&
1
Current
limiter Saturation prevention Amp
Vi Vo ]
+ Voo :
g P
7—; —11dB
|
0dB !

Current Veane
{aedback
Amp

Fig.15 Motor drive circuit

]
R=3
Spindle Motor Drivers for FDDs -

ROHNM ' 561
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Motor driver ICs

BA6482AK

@Precautions for use

(1) Thermal shutdown circuit

This thermal shutdown circuit shuts down all the IC
currents when the chip junction temperature is in-
creased to about 170°C (typical). The circuit is deacti-
vated when the temperature drops to about 140°C
(typical).

(2} Hall device connection

Hall devices can be connected in either series or paral-
lel. When connecting in series, care must be taken not
to allow the Hall output to exceed the Hall common-
maode input range.

(3) Hallinput level

Switching noise may occur if the Hall input voltage
(13~18 pin) is too high. Differential inputs of about
100mV {peak to peak) are recommended.

(4) Ceramic oscillator external constants

The appropriate external constants vary with ceramic
oscillator types. Consult with the ceramic oscillator
manufacturer when determining the constants.

@Electrical characteristic curves

(5) Oscillator external input

An external clock can be directly input to the IC from
0S8C2 (26 pin} without a coupling capacitor. Leave
OSC1 (27 pin) openiin this case. The QSC2 voltage
should be more than the Vcc voltage and less than the
ground voltage.

(6) Relationship between the Hall input signal and
the motor output signal

The 3-phase Hall input signal is amplified by the ampli-
fier, and further amplified and combined in the matrix
circuit. The signal is then converted to current in the
amplitude control circuit and sent to the output driver
to provide the motor drive current. The phase of the
motor output signal is 30 degrees ahead of the phase
of the Hall input signal.

(7) Although the quality of this IC is rigorously con-
trolled, the IC may be destroyed when the supply volt-
age or the operating temperature exceeds its absolute
maximum rating. Because short mode or open mode
cannot be specified when the IC is destroyed, be sure
to take physical satety measures, such as fusing, if any
of the absolute maximum ratings might be exceeded.
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@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 verify before use
that the contents are the latest specifications. If, by any chancs, 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 propristary 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, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intsllectual property rights or other propristary rights
owned or controlled by ROHM CO., 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 to 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 lite {(such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consulit with our 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.




