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FULL BRIDGE POWER AMPLIFIER

FEATURES

® Dual Power Operational Amplifiers .-

¢ +2A Output Current.Guaranteed

* Precision Current Sense Amplifiét

® Two Supply Monitoring Inputs

® Parking Function and Under- Voltage
Lockout

* Safe Operating Area Protection
3V to 35V Operation
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DESCRIPTION

The UC3176/7 family of full bridge power amplmers is rated for a continuous output cur-
rent of 2A. Intended for use in demanding servo applications such as disk head positioning,
the onboard current sense amplifier can be used to obtain precnsmn control of load current,
or where voitage mode drive is required; a standard voltage feedback scheme can be used.
Output stage protection includes foldback current Ismmng and thermal shutdown resulting
inavery rugged device.

Auxiliary functions on this device include a dual input under- voltage comparator that can be
programmed to respond to low voltage conditions on two independent supplies. In response
to an under-voltage condition the power Op-Amps are inhibited and a high current, 100mA,
open collector drive output is activated. A separate Park/Inhibit logic level input is also avail-
able to force this state. The above functions are easily combined to provide a head parking
function in disk head positioning applications. In addition, on the UC3177 device a separate
supply OK output is available to distinguish between a supply fault.and a Park/lnhlbnt com-
- mand input.

The devices are operational over a 3V to 35V supply range Internal under voltage lockout
provides predictable power-up and power-down characteristics. The parts are packaged in

" the 15 pin Multiwatt package with a maximum Bjc of 3°C/Watt. For lower power applica-
tions a surface mount 28 pin PLCC package is available. Consult packaging section of
catalog for package details.
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ABSOLUTE MAXIMUM RATINGS {note 1) E
Input Supply Voltage, CEVIN) 40v
Park/tnhibit, UV1 and UV2 inputs (zener clamped) L )
Maximum forcedvoltage ....................... ... ... e ~0.3Vto 10V
o Maximum forcedcurrent . ... ... ... ... .. . ... ... ... R, L 10mA’
. *. Other Input Voitages ... . ., .. e e e -0.3Vto +Vy
" Algjny and Blgjnk Voltages. . ... ... ... e -0.3Vio 6V
Open Collector Qutput Voltages ............... S e 40V
A and B Output Currents (Continuous) -~ . e
SOUNrCE . ... e Internally Limited

Sinke. v Lo P 2.5A
. Total Supply Current (Contlnuous) ............ I ’ :
" Parking Drive Output Current (Continuous) . .. -~ ... .. ..
- Supply OK Output Current, UC3177 (Continuous) L
Operating Junction Temperature . ... ... ... ... ... . .. .. . ...
. Power Dissipation at TC = +75°C ’ :

Vpackagen. ... . Lo e . 25W
QP package ..... S P aw
Storage Temperature .. .......... ... .. ... ... ... ... -65°Cto +150°C

‘Note 1: Unless otherwise mdlcated voltages are reference toground and currents are positive
-into, negative out of, the specified termmals

THERMAL DATA
V package: : ’ ’

Thermal Resistance Junction to Case, 6 I 3°CwW

Thermal Resistance Junction to Amblent Ga.......... B 35°C/W i
"QP package: .

Thermal Resistance Junction to Leads, Oc e T 15°CW

Thermal Resistance Junction to Ambxent Gja ............................ 50°C/W

ELECTRICAL CHARACT ERISTICS: Unless otherWIse stated specifications hold for TA = 0 to 70°C
+Vijp = 12V. TA=Ty

PARAMETER TEST CONDITIONS MIN. TYP. .t MAX. UNITS

Input Supply N S
+Vjp = 12v - : 18 [ 25 mA
Supply Current +Vip = 35V . : 5 | 30 mA
. - +Vijp low to high . ’ 28 | 30 v
UVLO Threshold Threshold hysteresis . 220 300 mv
Power Amplifiers, A and B
Input Offset Voltage | Vg = 6V, Vout = 6V o 8 mv
Input Bias Current Vem = 6V, Except A+ input | -500 | -100 nA:
Input Bias Current at (A+[Ref — Blgink)/36Kohms .
A+ /Reference Input Tj = 25°C 3 | 28 35 wAN
Input Offset Current _ :
BAmpOnlyonuC3176 | Yem =6V o ; 200 | mA
CMRR ~ | Vém =11033V, +Vin =35V, Vpe=6v] 70 | 100 | dB
PSRR ' +Vin = 510 35V, Ve = 2.5V i 70 100 | dB
Large Signal Vout =3V w/lgyt = 1A, to : .
Voitage Gain - Vour=9V wigg=-1A L5 4 Vimy
iy +Vin = 20V, Pd = 20W at

Thermal Feedback opposite output _ 25 200 uviw
( . | tout = ~2A; High side, Tj = 25°C 19 v
Saturation Voitage . - | lgyt = 2A, Low side, Tj =-25°C i 16 A

: . " | Total Vggt at 2A, 'rl ~ 3500 ) 35 37 v
Unity Gain Bandwidth | L N 1 MHz
Slew Rate ’ ' ‘ 1 | Vius

5-86




UNITRODE CORP/UNITRODE IC H43E D EE 9348519 00L23bb 3 EEUNI
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ELECTRICAL CHARACT ERISTICS Unless otherwnse stated specifications hold for Ty = 0 to 70°C, . .
. +Vin = 1V Ta=Ty
PARAMET;R . tEst CONDITIONS » MIN. | TYp. .| max. |uNiTs
Power Amplitiers, A and B (continued)
Differential loyt ;?“‘(f)_"/A'IbU‘(Bg' . : : R
Sense Error Current . | | out sink ~=lsink : : .o =
in Bridge Configuration. lout < 200mA - 30 | &9 mA .
voniey lout < 2A ‘ s 50 7 .10 | mA
High Side Current o : ’ . 51 R
Limiting o +Vin - Vout< 12V —?.7 A ,29 A"E
Current Sense Amplifier o . _ - s
: i Vem = OV, A+/Ref at 6V - -3, mvs
| Input Offset Vottage Ref = 2V 16 20V, +Vjp = 35, . ~ - N R
. . change with Reference . 1 o ‘600 | VIV
input voltage ) : ’ :
Thermal Gradient | +Vin = 20V, Ref = 10V U A |
Sensitivity Pd = 20W @ A or B output » 50 B e s “Ww
PSRR Ref = 2.5V, +Vjp = 5to 35V - ° 70 100 . dB
Gain IAlsink —Blgink/ < 0.5V 78 8 81 WV
Stew Rate ‘ N K ViuS
3dB Bandwidth : - o R R N MHz
Max Output Current Isources +Vin—Vout = 0.5V 25 35 mA
Output Saturation Isource = 1.5mA, Highside -~ < - - | 015:]. 030 | v
Voltage lgink = 5MA, Low side ' YT v
Under-Voitage Comparator ’ o .
Threshold Voltage Low to High, other |r'1put atsV - 144 | 150 156 |V
Threshold hysteresis , 50 70 80 mv.
Input Current - Input = 2V, other input at 5V. | -2 | -o05 g oA
Supply OK Vgay _ ’ : . T
UC3177 Only lout = 5mA o | 048 v
Supply OK Leakage _ o o I PP
UC3177 Only Vout = 35V 15 | »A
Park/Inhibit .
| Park/Inhibit Thi'd . L. L 13 -+ 17 |V
Park/Inhibit Input : z : ’
Current At threshold .| €0 100 uA
Parking Drive _
Saturation. Voltage lout = 100mA ‘ 03 07 v
Parking Drive Leakage Vout = 35V . . 15 uhA
Thermal Shutdown ) .
1 Shutdown Temperature ) I ] 165 I I °C
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UC3176 UC3177
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~ APPLICATION AND OPERATION INFORMATION

THE UC3176 IN A FULL BRIDGE TRANSCONDUCTANCE AMPLIFIER

~ COMPENSATION,
NEED'|S DEPENDENT
ON LOAD Fe———————
r——
I CeiimanBz .
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WAVEFORMS FOR ABOVE APPLICATION ’ DESIGN EQUATIONS
Ve
Vs _/\/\/\/_ ; - LI
) v Transcondgctance Gol = | s = R 4 Rg
’ With: Rga = Rsg = Rs, and Rg1 = Rep
: VpeGg .
’ ’ ’ Vin-15
I __/\/\/\/__ Parking Current (Ip) = _'N__._
- - -VpeGg Rp+RL
Where: R = load resistance
Ia . —— Vp*Go ) Under-Voltage Thresholds, at Supplies
NI\ o y

High to Low Threshold, (V 1) = 1425 (Ra + Rp)Rg
Low to High Threshold, (Vi) = 15 (Ra + Rg)Rp

Unitrode Integrated Circuits Corporanon

7 Continental Boulevard. » P.0. Box 399 « Merrimack, New Hampshire ¢ 03054-0398
Telephone 603-424-2410  FAX B03-424-3460 .
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