INTEGRATED
CIRCUITS

=m UNITRODE
Full-Bridge Power Amplifier

FEATURES

¢ Precision Current Control

+800mA Load Current
1.25V Total Vsat at 800mA
Controlled Velocity Head Parking

Precision Dual Supply Monitor with In-
dicator

Limit Input to Force Output Extremes
Inhibit Input and UVLO
4V to 15V operation

BLOCK DIAGRAM

Uc3174
UC3175

PRELIMINARY

DESCRIPTION

These full-bridge power amplifiers are rated for continuous output current of 0.8 Amperes
and are intended for use in demanding servo applications such as head positioning for
high-density disk drives. Both of these devices include a precision current sense amplifier
that provides accurate control of load current. The UC3174 is designed for ground
referenced current $ensing using the device's Current Sense pins, while the UC3175 is
optimized for sensing current with a single resistor in series with the load. These power
amplifiers have a very low output saturation voltage and will operate down to 4V supply
levels. Power output stage protection includes current limiting and thermal shutdown.

Auxiliary functions on this device include a dual-input under-voltage comparator, which can
monitor two independent supply voltages and force a built-in head park function when either
is below minimum. When activated by either the UV comparator, or a command at the
separate PARK input, the park circuitry will override the ampilifier inputs to convert the power
outputs to a programmable constant voltage source which will hold regulation as the supply
voltage falls to below 3.0 Volts. Added features include a POWER OK flag output, a LIMIT
input to force the drive output to its maximum level in either polarity, and a over-riding
INHIBIT input to disable all amplifiers and reduce quiescent supply current.

This device is packaged in a power PLCC surface mount configuration which maintains a
standard 28-pin outline, but with 7 pins along one edge allocated to ground for optimum
thermal transfer.
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UC3174

UC3175
ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAM
Input Supply Voltage, (+Vin,+Vc) . .. . ... ... .. ... .. 20V QP Package (Top View)
UV Comparator, and Digital Inputs
maximum forced voitage . . . . . . .. ... ... -0.3Vto 10V B N Vin o ek ik
maximum forced current . . . . ... ... ... L. + 10mA [:1[=1[21[7] [=] [F] [z
C/S Inputs umit [ [@)
maximum forced voltage . . . . . ... ... ... - 0.3V to 20V " 28] Pwr OK
Aand B Amplifierinputs . . . .. ... ... ... —0.3Vto +Vin Park voits [6] 24| C/S+
Open Collector Output Voltages . . . . . ... .. ... ... .. 20V cs 7 23] B+ In
A and B Output Currents {(continuous) AviRef Input E 216 |
SOUMCE . o\ o oo Internally Limited +/neting -
SINK . . . 1.0A A-in [9] E +Vc Suppl
Parking Drive Qutput Current A output [10] 20] B Output
continuous . . . . ... ... e 150mA
pulsed . . ... 1A 4 cur sen [iT] [15] 8 Cur Sen
Output Diode Current (pulsed) . . . . . ... ... ........ 1A L] 2] o] [T 6] 7] Ta8]
Power OK Output Current(continuous) . . . . . .. ... ... 30mA Gnd Gnd Gnd Gnd Gnd Gnd Gnd
Operating Junction Temperature . . . . . . .. ... -55°C to +150°C —N
Storage Temperature . . . . .. ... ....... -65°C to +150°C HEAT DISSIPATION PINS
NOTE: Uniess otherwise indicated, voltages are referenced to ground THERMAL DATA
and currents are positive into, negative out of, the specified terminals, QP Package:
"Pulsed" is defined as a less than 10% duty cycle pulse with a maximum Thermal Resistance Junction to Leads. 8, 15°C/W
duration of 500us. Thermal Resistance Junction to Ambient, 8,4 40°C/W

(See packaging section of UICC data book for more details on
thermal performance)

ELECTRICAL Unless otherwise stated specifications

CHARACTERISTICS: apply for 0°CsTas70°C,+Vin=12V,+Vc=+Vin, A+/REF INPUT=6V. Ta=T,

PARAMETER TEST CONDITIONS ‘ MIN. l TYP. l MAX. J UNITS
INPUT SUPPLY
:\;n Supply Curren; - o All amplifier outputs=6V N 35 42 mA
+Vc Supply Current lout=0A 1 mA
Zan UVLO Threshold B low t; high 28 3.0 V¥
UVLO Threshold Hysteresis 200 mV

UNDER VOLTAGE (UV) COMPARATOR

Input Bias Current -1.5 -0.5 HA
UV Thresholds low to high, other input=5V 1.48 1.50 1.52 Vv
WThreshold Hysteresis 15 25 40 mv
;\/R OK Vsat o . lout=5mA o a 0.45 \
PWR OK Leakage Vout=20V 5 uA

TPBWER AMPLIFIERS Aand B - L N 7 7
;put Offset Voltage Vcm=6V, A amplifier 8 mV
B Amplifier 12 mv
Tn;;tvoﬁ;fsétiDriﬂ - Note 1, A:mT)Iifier only 25 uV/* Cr |
Eut Bias Current Vem=6V, except A+/REF input -500 -150 nA
Input Offset Current Vem=6V, B amplifier only 200 nA
Input Bias Current at A+/Ref Input (A+/Ref-C/S+)/36K, TJ=25"C, UC3174 Only 23 28 35 uANv
(A+/Ref-C/S+)/12K, TJ=25°C, UC3175 Only 69 84 105 AN
| rerersial &  |Notezi=sma . 500 500 | A

Differential Sense Error Current
IL=500mA 3 8 mAj
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Uc3174

UC3175
ELECTRICAL Unless otherwise stated specifications apply for 0°CsTas70°C,+Vin=12V,+Vc=+Vin, A+/REF
CHARACTERISTICS: INPUT=6V. Ta=T;
PARAMETER TEST CdNDITIONS o I MIN. I TYP. | MAX. ‘ UNITS |
POWER AMPLIFIERS A and B (Cont.)
CMRR 1VsVems10V 70 | 90 dB
;SRR - - +Vin=4V to 15V, Vem=1.5V - 7 70 790 dB
Large Signal Voltage Gain xgﬂ:::’vsg‘:l'ﬂgl:gg?:n:i 3.0 15.0 Vimv
gew Rate Note 1 - B 1 Vius
Unity Gain Bandwidth Note 1;’6 amplifier R IR R MHz
Note 1, B amplifier 1 MHz
High-Side Current Limit 0.8 1.0 A
High-Side, Isource=250mA 0.7 \Y
High-Side, Isource=800mA 0.85 \
Output Saturation Voltage Low-Sidil_sﬂ=250mA 0.3 v
Low-Side, Isink=800mA 0.4 \
Total, loyt=250mA 1.0 1.2 Vv
Total, lout=800mA 35 1.6 \ |
High Side Diode Vf 1d=800mA, Inhibit activated 1.0 Vv
Low Side Diode Vf [d=800mA, Inhibit activated 1.0 \
CURRENT SENSE AMPLIFIER
Input Offset Voltage Vom=6V - _— —_— 20 v
Vem=0V, UC3174 only 5.0 mv
Input Offset Change with Ref Input 2VsA+/Refs10V, UC3174 only 500 uvynv
Input Offset Change with 0VsVems12V, UC3175 only 1500 | wVN
Common Mode Input
Input Offset Drift Note 1 8 uVC c
:/oltage Gain - 0.5V;Vdiﬁs+(;.5V| Vem=0V, UC3174 only 7.8 7.9 :Tﬁiv |
—1.0VsVdiffs+1.0V, Vem=6V, UC3175 only 1.95 2.00 2.05 \Y
Output Saturation Voltage Low-Side, Igjnk=1.5mA 0.3 0.5 v o]
High-Side, Isource=1.5mA 0.4 0.7 \
Volts below +Vin, C/S+ & C/S- = Boutput Max @
Maximum A+/Ref Input 10mA output current, +Vin = 4.5V, UC3175 only, 26 3.0 \YJ
C/S VIO s5mV
;ARKING FUNCTION
Park input Threshold 0.7 1.1 1.7 \
Park Input Current Park Input=1.7V 60 100 wA :
Park Drive Saturation Voltage. PDysar Isink=50mA 0.3 0.5 \Y
Parking Drive Leakage Vout=20V 100 “A |
_/;mplﬁier AmmiBia_sﬁciLTentWV -500 -150 nA
Amplifier A Saturation Voltage, Anvsar Isource=50mA, +Vin=3V - B 0.65 0.8 |
ARegulating Voltage at Park Volts 1.47 1.50 1.53
Minimum Parking Supply Voltage A~vsar + PDysar s1.3V @ 50mA 1.7 1.9 v
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UC3174

UC3175

ELECTRICAL Unless otherwise stated specifications apply for 0°CsTas70°C, +Vin=12V,+Ve=+Vin, A+/REF
CHARACTERISTICS: INPUT=8V. Ta=T,

PARAMETER TEST CONDITIONS ‘ MIN. | TYP. ‘ MAX. l UNITS
AUXILIARY FUNCTIONS

Limit Input Low Voltage A Output Forced Low 0.7 0.8 v
Limit Input High Voltage A Qutput Forced High 2.2 23 \%
Limit Inactive 1.2 1.8 \%
Limit Open Crcuit Voltagei ' o 1.45 1.50 1.55 V4
Limit Input Resistance 1.2VsLimit Inputs1.8V 10 KQ
Inhibit Input 'i'hreshold o o 7 S - 07 7 11 1.7 7;%
Inhibit Input Current Inhibit Input = 1.7V 400 700 uA
Supply Current when Inhibited The sum of +Vin and +Vc¢ currents 2 6 mr
;ermal ShutcTo;vn TempeTatvu}é o o 7 165 Ci

NOTES:

1:This specification not tested in production.

2:This specification is a measure of the accuracy of the differential current sense scheme using the Current Sense pins of the UC3174. The
error current specified is defined as lcsa—lcse-IL, where Icsa, and icse, are, respectively, the currents out of the A, and B current sense pins,
with a load current, .. flowing out of the B and into the A amplifier outputs. Simitarly. the error current is measured as Icse—lcsa-iL, with IL

flowing from A into B.

UC3174 GROUND-REFERENCED CURRENT SENSING
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For maximum voltage swing, Pin 23 should
see +Vin/2. If Vref at PIN 8 is at this level,
then the divider is not necessary and PIN
23 can also be connected to the Vref input.
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UC3174
UC3175

UC3175 SERIES CURRENT SENSING
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PARKING FUNCTION

NOTES:
1.Parking voitage = 1.5V#(R1+R2)/Rz - (I.=Rp)
2.Re is optional for current limiting.
3.INHIBIT and PARK Inputs are active high.
4.PWR OK is low on power failure.
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Unitrode Integrated Circutts Corporation
7 Continental Boulevard. « P.O. Box 399 ¢ Merrimack, New Hampshire « 03054-0399
Telephone 603-424-2410 « FAX 603-424-3460
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