T INTEGRATED
CIRCUITS

== UNITRODE

High Voltage, 1.5A, Three Terminal Adjustable

Positive Regulators

FEATURES

* Qutput voitage adjustable from 1.2 to 57V

¢ Guaranteeda 1.5A output current

e Line regulation typically 0.01%/V

e Load reguiation typicaily 0.1%

* Temperature-independent current timit

e Standard 3-lead transistor packages
(TO-3. TO-5. isolated
T0O-257. non-isolated TO-257)

e Also availabie with screening to DESC
SMD numoer 77034

ABSOLUTE MAXIMUM RATINGS
Power Dissipation
input—Output Voitage Differentiai
Operating Junction Temperature Range

UCITITHV ...
UCBIZHV ...

Storage Temperature
Lead Temperature (Soldering, 10 seconds)

UC117HV
UC317HV

PRELIMINARY

DESCRIPTION

This monolithic integrated circutt is a high voitage version of the popular UC117. It is an adjustable
3-terminal posmive voitage reguiator designea to supply more than 1.5A of loaa current with an
output voitage agjustable over a 1.2 to 57V range. Although ease of seting the output voitage to
any desired vaiue with only two external resistors Is a mayor feature of this circuit. exceptionai line
and load reguiation are aiso offered. In addition. full overioad protection consisting of current
limiting, thermal shutdown and sate-area controi are included in this device which iIs packaged In
TO-3, TO-5 ana TO-257 (isolated and non-isoiated) packages. The UC117HV is rated for
operation from -55°C to +150°C and the UC317HV from 0°C to +125°C.
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UC117HV JC317HV
Electrical Characteristics (Note 1.2) Ta-7,
UC117HV UC317HV
Parameter Symboti! Conditions esegbgfr%:g: : Units |
Min | Typ | Max (Min| Typ Max
Line Reguiauon T,=25°C, 3V = Vi - Vayr = 80V
R J ' /N nuT o,
LINE (Note 2} I, = 10 mA 1 0.01 10.02! 0.01 10.04: \"
Loaa Reguiation " Rioap | T =25°C. 10 MA < loyt = lyax S 0.1 1031 01 051 °
Thermal Regutation Vary . T, =25°C. 20 ms Pulse B 0.03 10.07 1 0.04 10.071 °%/W |
Adjustment Pin Current laos 123 i { 50 1100 50 11001 LA
Adjustment Pin Current Change 10 MA < I < lyax : ‘ | ‘
Al : Cd ! .2 i 2 |
ADJ 30V < (Vi - Vour) < 60V i 2.3 1 021 5 i 02! 5 uA |
Reference Voltage 3.0V < (Vi - Vour) < 60V, b ‘ ; ,
v 1. 25 |1, 201 1. . Vv
REF | 10 MA < oyt = hiaxe P < Puax 123 ;‘ 20!125l 30!120[ 25]1301
Line Reguiation (Note 2) | Rune - 3OV S (Vi -Vour) <60V =10mA | 23 .0.0210.051 0.02 10.071 %%/V i
Loada Regulation Rioap | 10 MA < oyt = luay (Note 2} 23 03 1 1! 03 1151 %%
Temperature Stabiity Tun =T, Z Tiuax 1 1 %
Minimum Loaa Current bomin . (Vi = Voyr) = 60V 123 351 7 35 112 mA
Current Limit lov . (Vin-Vour) =15V 123 ‘ :
. K.G,IG Packages : 11522 135115122137 A
| ; . HPackage ! 05|08 118|05108 (19| A
j | i (Vin = Vourl = 60V : i ‘ | ‘*‘ ‘ |
! | | K.G.IG Packages ! \ o1l o A
| 4 . HPackage : | 1003 10.03 | A
_ RMS Output Noise. % of Vour | T,=25°C, 10 HZ <1< 10 kHz . |0.003 10.003 % |
 Ripple Rejection Ratio g " Vour =10 V. 1= 120 Hz 456 ] 165 | 165 | dB |
} L' "N | Capy= 10 uF b .ee\aol 66 | 80 | a8 |
. ) I
 Long-Term Stabiiity ‘; { T,=125°C. 1000 Hrs. (Note 3) \ 03 | 1 P03 1 %
Thermai Resistance. ; H Package ‘ 12 | 15 1 12 115 1 °C/W |
Junction to Case K Package (Note 3| ! 23| 3 23! 3 1°C/WI
G Package 25 135 25 1351 °C/W |
IG Package 3 (42| 3 142 1°C/'W I

Note 1: Unless otherwise spectied, these specrications apply: -55°C < T, < 150°C for the UC117HV, and 0°C T, < 125°C for the UC317HV: Viy — Vour = SV and
lout = 0.1A for the H package and loyr = 0.5A for the K. G, IG packages. Although power dissipation 1s intemaily limited. these specrficatons are applicable for power

dissipations of 2W for the H and 20W for the K. G. IG. luax 1s 1.5A for the K. G. IG and 0.5A for the H package.

Note 2: Reguiation s measured at constant junction temperature. Changes in output voltage due 10 heabtng effects must be taken into account separatety. Pulse

testing with low outy cycie 1s used.
Note 3: Guaranteed by design, not 100% tested in production.
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UC117HV UC317HV

TYPICAL PERFORMANCE CHARACTERISTICS
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APPLICATION HINTS

In operation, the UC117HV deveiops a nominal 1.25V reference
voitage. Vaer, CEtween the outplit and adjustment terminai. The
reference voltage 1s impressed across program resistor Ry ana.
since the voltage 1s constant, a constant current |, then flows
through the output set resistor Ry, giving an output voitage of

Vour = Vrer ( 1 *—zi) + lapuR2

Figure 1

Since the 100uA current from the adjustment terminai represents
an error term, the UC117HV was designed to minimize lag, and make
it very constant with line and load changes. To do this. all
quiescent operating current is returned to the output establishing
a mimmum load current requirement. If there i1s insufficient loaa
on the output, the output will rise.

External Capacitors

An input bypass capacitor is recommended. A O.1uF disc or 1uf
solid tantalum on the input is suitabie input bypassing for aimost
ail applications. The device 1s more sensttive to the absence of
input bypassing when adjustment or output capacitors are used
but the above vaiues will eliminate the possibility of problems.

The adjustment terminal can be bypassed to ground on the
UC117HV to improve ripple rejection. This bypass capacitor
orevents rippie from being amplified as the output voitage 1s
increased. With a 10uF bypass capacitor 80 dB rippie rejection is
optainable at any output levet.

In general. the best type of capacitors to use are sohd tantaium.
Solid tantalum capacitors have iow impedance even at high
frequencies. Depending upon capacitor construction, it takes
about 25uF in aluminum electrotytic to equal 1uF solid tantaium
at high frequencies.

Although the UC117HV is stable with no output capacitors, like any
feedback circuit, certain values of external capacitance can
cause excessive ringing. This occurs with vaiues between 500pF
and 5000pF. A 1uF solid tantalum (or 25u4F aiuminum
electroiytic) on the output swamps this effect and insures
stability.

Jnitrooe integrated Circutts Corporation

T Continentai Boulevard. ® P 0. Box 383 » Merrmmack. New Hamoposhire » 030540383
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UC117HV

Load Reguiation

The UC117HV is capabie of providing extremely good load reguiation
out a few precautions are needed t0 obtain maximum
cerformance. The current set reststor connected between the
adjustment terminai and the output terminai (usually 240Q)
shouid be tied directly to the output of the reguiator rather than
near the load. This ehminates line drops from appearing
effectively in senes with the reference and degrading regulation.

With the TO-3 package, 't is easy to minimize the resistance from
the case to the set resistor by using 2 separate leads to the case.
The ground of R, can be returned near the ground of the load to
provide remote ground sensing and improve load regulation.

Protection Diodes

When external capacitors are used with any IC reguiator 1t 1s
sometimes necessary to add protection diodes to prevent the
capacitors from discharging through low current points into the
reguiator. Most 10uF capacitors have low enough internal series
resistance to deliver 20A spikes when shorted. Although the surge
is short there 1s enough energy to damage parts of the IC.

‘When an output capacitor 1s connected to a regulator ana the
‘nput 1S snorted. the output capacitor wul discharge into the
output of the reguiator. The discharge current depenas on the
value of the capacitor. the output voitage of the reguiator. and the
rate of decrease of V. In the UC117HV this discharge path Is
through a large junction that is able to sustain 15A surge with no
problem. This 1s not true of other types of positive reguiators. for
output capacitors of 25uf or less, there 1s no need to use diodes.

The bypass capacitor on the adjustment terminai can discharge
through a low current junction. Discharge occurs when either the
input or output 1s shorted. internal to the UC117HV is a 5011 resistor
which hmits the peak discharge current. No protection 1s needed
for output voitages of 25V or less and 10uF capacitance. Figure 2
shows a UC117HV with protection diodes included for use with
outputs greater than 25V and high values of output capacitance.
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Figure 2. Regulator with Protection Diodes
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