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VOICE COIL MOTOR DRIVER

Providing control and drive of the voice coll motor used for head
positioning in 5 V disk drive applications, the A8932CLW is a full-bridge
REY sET driver which can be configured so that its output current is a direct
function of an externally applied control voltage or current. This linear
current control function is supplemented by additional circuitry to
im0 protect the heads and the data disk duringsystem failure or normal
Veensrs system shutdown.
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' ®:Zore Deadband

W High Transconductance Bandwidth

Supply Voltages, Vi, and Vy,, B User-Adjustable Transconductance Gain

Output Current, I, ; (peak) ... GEMmA Digitat Transconductance Gain Switch (4:1-Ratio)
(continuous) ......c..ccun.... < M 5 Volit Monitor with Selectable UV Trip Point

Analog Input Voltage Range, = B Retract Circuitry Functional to 0 Volts

B Chip Enable/Sleep Mode Function

B 1V at 500 mA Output Saturation Voltage

B Internal Thermal Shutdown Circuitry
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Py e See Graph

0°C to +70°C

Junction Temperature, T | o +150°Ct
Storage Temperature Range,

T .| -55°C to +150°C

t Fauit conditions that produce excessive junction
temperature will activate device thermal shutdown
circuitry. These conditions can be tolerated, but
should be avoided.

Output current rating may be restricted to a value
determined by system concerns and factors.
These include: system duty cycle and timing,
ambient temperature, and use of any heatsinking
and/or forced cooling. For reliable operation the
specified maximum junction temperature should
not be exceeded.

Always order by complete part number: [A8932CLW] .
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_VOICE COIL MOTOR DRIVEF
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ELECTRICAL CHARACTERISTICS at T, =+25°C, V. = _VDD =74..5 Vto 5.5 v, Vagp =20V

(unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. | Units
Input Bias Current s — 500 — | mA
Input Offset Voltage Vo ] = s50. — mv
Input Resistance Ry — 100 — Q
Current Gain A HGAIN 2V /2 ’ — 6240 — —
HGAIN<V, /2 ' — 1560 — —

Reference Voltage Range Veer 0.5 — 3.0 v
Power Supply Rejection Ratio Ksvr — 60 — dB
Output Saturation Voltage Vosisan loap= 100 MA — 0.2 — v
Source + Sink -
( ) Foao = 500 MA — 10 = v
Retract Output Voltage Vossan lour € 150 mA - 05 — \
Output Current lom Pulse Test, +t600 mA Limited — - — 1500 mA
Gain Bandwidth BW -3dB —. 100 — kHz
Miscellaneous )
Under-Voltage Lockout Voltage Vee 424 430 438 \
Supply Current lee Outputs Balanced, No Load — = 10 mA
Logic Input Voltage Vv — —. 07 \"

Vi 3.5 — — v
Thermal Shutdown Temperature T, — 165. — °C
Thermal Shutdown Hysteresis AT J — 20 — °C

Negative current is defined as coming out of (sourcing) the specified device terminal.
Typical Data is for design information only.
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' VOICE COIL MOTOR D

TERMINAL FUNCTIONS
Term. Terminal Name Function )
1 RET REF The reference supply for setting the voltage across the load during retract.
2 Var Reservoir (energy storage) capacitor used to operate fault circuitry.
3 Veeur Back-EMF voltage from spindle motor used to retract heads during loss of power.
4 GROUND Circuit reference.
5 UVger Under-voltage trip point reference input. Set internally to 4.3 V but may be
overridden by external resistor divider. (Equation 6).
6 Route Source driver used for retract; externally connected to OUT,.
7 ouT Output of uncommitted operational amplifier.
8 SWITCH Logic input for transmission gate; a high level connects OUT to OUTSW.
9 INy Inverting input to uncommitted operational amplifier.
10 OUT, Transmission-gated output of uncommitted operational amplifier.
1 RETRACT,, An active-low logic input that initiates the retract sequence.
12 FAULT “A logic low at this MOS output indicates a thermal shutdown, uhder-voltage
fault, or retract command.
13 MPeser (Power-On Reset) A logic low at this open-collector output may be used
to reset the system on under-voltage fauit or power ON.
14 SIGNAL SUPPLY Vi low-current supply voltage in the range of 4.5 V to 5.5 V. )
15 ACT Input which controls the current in the load. Transconductance gain is
set with an external resistor in series with this input (Equation 1).
16 REFERENCE Ve reference input for all amplifiers; ac ground.
17 H GAIN Logic input to switch the error amplifier transconductance gain: LOW = 1560, HIGH = 6240,
18 PWR OFF An active-high logic input that puts the device in a “sleep mode™.
All fault circuitry remains active. ]
19 ACT, Input connection for feedback network which sets the error amplifier gain and bandwidth
(Equations 2 and 3).
20 SGND, Power ground for the OUT,, sink driver.
21 ouT, Power output. Sinks current when Vacr < Veer
22 LOAD SUPPLY Vpp: high-current supply voitage for the voice-coit motor.
23 ouT, Power output. Sinks current when V act > Vaer
24 SGND,, Power ground for the OUT,, sink driver.
25 Vsenses Input connection for feedback network which sets the current-sense amplifier gain and bandwidth.
26 Vioan An output voltage proportional to the load vpltage._ Used in conjunction
with closed-loop velocity control.
27 Veens Voltage output representing load current (Equation 4).
28 RET SET An external resistor divider to set the retract voltage across the load. Used in conjunction with
Veer.rer (Equation 5).
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Current Amplifier. The A8932CLW
voice coil motor driver features a wide
transconductance bandwidth and no
measurable crossover distortion. The
transconductance gain is user selectable:

A

I = R

gm

(Equation 1)

where A is either 1560 (H GAIN = Low)
or 6240 (H GAIN = High)

The error amplifier's bandwidth and load
compensation zero are set utilizing external
resistor and capacitor feedback components
around the amplifier.

Hz = C LLOAD
7 X RLOAD (Equation 2}
c, 54, 1
A (21: Xty X RLOAD) (Equation 3)

with R, as above, and H GAIN = Low,
the bandwidth is less than 100 kHz. With
H GAIN = High, the bandwidth is reduced
to less than 25 kHz.

Current and Volitage Sensing. The load

current is sensed internally. Three auxiliary

amplifiers are also included to allow various

control functions to be implemented. The

first of these amplifiers provides a voltage

output that is proportional to the load current:
R

Veense = S—A':ﬂ .
; (Equation 4)
The second and third auxiliary amplifiers may
be used in conjunction with the first to
provide a closed-loop velocity control system
for the actuator arm during a controlled
retract for head parking. This is achieved
by determining the back-EMF voltage gener-
ated by the voice coil and feeding back this
information to the main actuator control input.
The back-EMF feedback voltage can be
switched in as required by means of the
SWITCH logic input.
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DEVICE DESCRIPTION

The back EMF-voltage represents the velocity of the actuator. By
subtracting the | o, R, voltage component from the voltage across the
load, the back-EMF term can be isolated and fed back to close a
velocity controi loop.

The amplifier output voltage V,,,, is proportional to the voltage
across the load (0.4(V,,r, - Vo). Ry is selected so that V.. repre-
sents |, while R, is dependent on R ,,, as shown in the following
equations:

VLOAD =-04 ((ILOAD/ RLOAD) + Vamr-')

Vv,

SENSE = Rs ILOAD A.

where A = 1560 (H GAIN = logic Low):

OUTy, = -Veeus B/R,

RZ RS
R3 B 04 Ai RLO;‘\D
VBEMF = Rgm Rz
VIN I:‘VGM RI
Rl KB KT Ai
BW - 2n Ry, R, J

where J is the moment of inertia, K, is the back-emf motor constant, and -
K, is the torque constant.

Velocity loop compensation = L, /R, ,,, = R, C, = R, C,

Aj =1560 or 6240
+ 8 - o
Viy— YRgm Z Af Kt s " s Kg
Rygm 7
94RyR2
- Voeu
T « ] BEMF
Dwg. OP-003
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'COIL MOTOR DRIVER

Retract and Brake. A retract-brake se- (“brake”) is sent to the spindle motor driver. The user determines the

quence is initiated on receiving a fault indica- total time for the retract sequence, before the spindle brake is enabled,
tion from the internal thermal shutdown by the choice of an external resistor and capacitor at the FAULT output,
(TSD), or under-voltage lockout (UVLO), or L L . i
an externally applied logic High at the Power for the retract function is prowded.by the rectified back EMF
RETRACT input. of the spindle motor by way of the V., terminal. The A8932CLW will
perform the retract function under low supply conditions (nominally
If the velocity control scheme is imple- down to 2 V). Operation down to almost 0 V requires an energy-

mented, the head can be retracted under the storage capacitor at the V_ , terminal.
full control of INPUT in conjunction with .
OUT,,, back-EMF voltage if no fault condition Protective Features. The A8932CLW has a number of protective

exists. If a fault condition were to occur features incorporated into the design. Urder-voltage lockout provides
however, the retract velocity would be con- system protection in the event of reduced primary supply voltages. The
trolled by applying a constant user-defined under-voltage trip point is internally set at approximately 4.3 V, It can
voltage across the load: be user-defined with an external resistor voltage divider;
0.58 (R, + R) W - 1.5 (R, + R)

RET-REF = R, (Equation 5) TRIP = Hs (Equation 6)
where R. > 130 kQ. Thermal shutdown circuitry is included to protect the device from

8 excessive junction temperature. It is only intended to protect the chip
When the sequence is operated, the output from catastrophic failures due to excessive junction temperature.

voltage is forced to approximately V.. o t0
retract the heads, and then a fault command

TEST CIRCUIT AND TYPICAL APPLICATION
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