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Q) , ECGY958, ECG960, ECG962, ~ 1-58-11-13
. ECG964, ECG966, ECG968,
ECG972

Three-Terminal Positive

sem iconducto rs Fixed Voltage Regulators

Features .
* Output current in excess of 1 amp

¢ No external components required &% ('13.237)'::

e Internal thermal overload protection A | MAX. |~ .1a73.73)
[

L

MAX. DIA,
Internal short-circuit current limiting
Output transistor safe-area A
compensation

This series of three-terminal positive voltage ‘“S.‘»f‘" \N?
regulators are monolithic integrated circuits 4

designed as fixed-voltage regulators for a ! 3
wide variety of applications. Available in %
seven fixed output voltage options from 6.0 2

to 24 volts, these regulators can be used in :

logic systems, instrumentation, HiFi, other Pin 1 input

solid state electronic equipment, and for local Pin2 Ground

on card regulation, eliminating the distribu- Pin 3 Qutput

tion problems associated with single point

regulation.

These regulators employ internal current

limiting, thermal shutdown, and safe area

compensation - making them essentially "Type No. Output Voltage
blow-out proof. With adequate heatsinking ECGY58 18 Volits
they can deliver output currents in excess of ECGI60 5,0 Volts
1.0 ampere. ECGY62 6.0 Volts
Although designed primarily as a fixed ECG964 8.0 Volts
voltage regulator, these devices can be used ECG966 12 Volts
with external components to obtain ad- ECG968 15 Voits
justable voltages and currents, ECG972 24 Volts

12,7} TAB
,500%(12. N

. CONNECTED
MAX TOPIN2

Maximum Ratings (T =25°C unless otherwise noted}

Rating Symbol Value Unit

Input Voltage
BOV-18V 35
24V Vin 4 Vde

Power Dissipation and Thermal
Characteristics*
Ta= +26°C Pp Internally Limited} Watts
Derate Above T, = +25°C 1/6,, 15.4 mw/°C
Thermal Resistance, Junction to Air IS 65 °C/W

Te= +25°C Po Internally Limited] Watts
Derate Above T¢= +96°C (See Fig. 1) 1/8,c 200 mwW/°C
Thermal Resistance, Junction to Case 8¢ 5.0 °C/W

Storage Junction Temperature Range Tsig —-65 to +150 °C
Operating Junction Temperature Range Topg 0to +150 °C

* Thermal resistance without a heat sink for junction to case temperature is 6°C/W.
Thermal resistance for case to ambient temperature is 50°C/W.
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Definitions

Line Regulation—The change in output
voltage for a change in the input voltage.
The measurement is made under conditions
of low dissipation or by using pulse techni-
ques such that the average chip temperature
is not significantly affected.

Load Regulation—The change In output
voltage for a change in load current at cons-
tant chip temperature,

Maximum Power Dissipation—The maximum

. total device dissipation for which the

regulator will operate within specifications.

Quiescent Current—That part of the input
current that is not delivered to the load.

Output Noise Voltage—The rms ac voltage at
the output, with constant load and no input

ripple, measured over a specified frequency
range.

Long Term Stability—Output voltage stability
under accelerated life test conditions with the
maximum rated voltage listed in the devices’

electrical characteristics and maximum power

dissipation.

Design Considerations

. This series of fixed voltage regulators are

designed with Thermal Overload Protection

F that shuts down the circuit when subjected

to an excessive power overload condition, In-
ternal Short-Circuit Protection that limits the
maximum current the circuit will pass, and

- Output Transistor Safe-Area Compensation
+ that reduces the output short-circuit current
' as the voltage across the pass transistor is

. increased.

In many low current applications, compensa-
tion capacitors are not required. However, it
is recommended that the regulator input be
bypassed with a capacitor if the regulator s
connected to the power supply filter with
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long wire lengths, or if the output load
capacitance is large. An input bypass
capacitor should be selected to provide good
high-frequency characteristics to insure stable
operation under all load conditions. A 0.33 uF
or larger tantalum, mylar, or other capacitor
having low internal impedance at high fre-
quencies should be chosen. If an aluminum
electrolytic capacitor is used, its value should
be 10 uF or larger. The bypass capacitor
should be mounted with the shortest possible
leads directly across the regulators input ter-
minals. Normally good construction techni-
ques should be used to minimize ground
loops and lead resistance drops since the
regulator has no external sense lead.

ECG958,ECGY60,ECGI62,

Copyrighted By Its Respective Manufacturer
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ECGI68 (Vi =27 V, Ip =600 mA, 0°C<T,,.< +126°C unless otharwisa noted.) T 58 -I -I -l 3
Characteristic Symbol | Min | Typ | Max Unit o907 IT
Output Voltaga (Teng = +26°C) Vo 17.3 18 18.7 vde
Input Regulation Regy, mv '
= +26°C) 3
”?/dc<v..<3a Vde | 25 | 360
24 Vde<Vi €0 Vde - 10 180
Load Regulation Regioaqg mvV
Topg= +256°C, 6.0 mALIS15 A - 65 360 *
285 mA<1,5750 mA - | 22 | 180 :
OulpIut Valtage Vo Vdc :
{21 VdeqV €33 Vdo,
5.0 MAK1<1.0 A, P<15 W} 17141 18 | 189
Quisscent Current {Tope = +25°C) ) ls - 46 | 8.0 mA
Quiescent Current Change Alg mA
21 Vd¢<V|,,<33 Vde - - 1.0 H
5.0 mA<15<1.0 A N Y :
Output Nolse Voltage * Vn WViVy i
{Ta= +256°C, 10 Hz< 1100 kHz) - 10} -
Long-Term Stability AVo/At .- - 72 1 mV/1.0 k HRS i
Ripple Rejection {f=120 Hz, . :
22 Vde<V,,<32 Vdc) RR e L dB i
Input-Output Voltage Différential Vin=Vo vde 5
{Dropout Voitage) :
la=1.0 A, Toug= +26°C} - 2.0 -
Output Rasistance {f=1kHz) Ry - 19 - mQ
Short-Circuit Current Limit Isg A
{Topg= +26°C, Viy=35 Vdc) - | o2] -
Average Temperature Coefficlent of
Output Voitage TCV, mv/°C .
19=6.0 mA, 0°C<KTAS +126°C - | -10] -
Peak Output Current Tax A .
(Topg = +26°C) - | 221 - ‘

ECGIB0 (V=10 V, I5 =600 mA, 0°C<T,¢< + 126°C unless otherwise noted.)

Characteristic Symbol | Min | Typ | Max Unit
Qutput Voltage (T, = +25°C) Vo 48 | 50 | 52 Vde
Input Regulation Reg,, mvV
= +25°C, =100 mA)
7°8°Vdc<v,,,<2s vdc -
8.0 Vdc<V,, < t2vdc -
(Topg= +26°C, Ig =500 mA}
7.0 Vde&V, €25 Vde -
8.0 VdesV, €12 vde -
Loud Regulation Regiedg mV
= +26°C, 6.0 mA<Io€1.5 A -
2'38°mA<ro< %0 mA -
Cutpu thoha o Vo i Vde
{7.0 VdcQV,,<20 Vdc,
5.0 MASIp<1.0 A, P<15 W) 475 | 50 | 525
Quiescent Current {Topg = +26°C) lg - 43 | 8.0 mA
Qulescent Current Change Alg mA
7.0 Vde& V€26 Vde - .- 1.3
6.0 mA<Ip<1.0 A - - 0.5
Qutput Noise Voltage Vn W/Vg
{To= +26°C, 10 Hz2<1<100 kHz) - 10 --
Long-Term Stability AV/At - - 20 | mV/1.0k HRS
Ripple Rejection (Io =20 mA, f=120 Hz) RR - - FT3)
Input-Output Voltage Differential Via-Vo Vde
{Dropout Voltage)
llg=1.0 A, Tg= +25°C) - 20 -
Output Resistance (f= 1.0 kHz) Ro - 17 - m
Short-Clrcuit Current Limit Ise A
(Topg = +26°C, Vi, =35 Vdc) - 0.2 -
Averaga Temperature Coefficient of TCVo mv/°C
Qutput Voltage .
lo=6.0 MA, 0°C&T,< +125°C “ J-11] -
Peak Qutput Current Imax A
{Topg = +26°C) - |22 - .
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ECG962 {V;n =11V, lg=800 mA, 0°C<T,,< + 125°C unless otherwise noted.)

Ch istic Symbol | Min | Typ | Max Unit .
Output Voltage (T,o= +26°C) Vo 6.75 | 6.0 | 6.26 Vdc % T-5 8-11 ~13
Input Regulation Regi, mV

= +25°C, o= 100 mA) 1
a Vde< V<25 Vde - 190} e 4
9.0 Vde<V;,£13 Vde - 30 { 30 3
(Topg = +26°C, lg =500 mA} 2
8.0 Vdc<Vm<25 Vde - 43 | 120 =
9.0 Vde<V,,<13 Vde . 10 60
Load Regulation Regioed mv
= +25°C, 5,0 mA<Ip<1.6 A - 43 120
25°5°mA<|°<750 mA ~ | 18| 60
Output Voltage Vo Vde
(8.0 Vde& V<21 Vde
5.0 MASIo<1.0 A, P<16 W) 57 | 60| 63
Qulescent Cureent {Topg = +26°C) ls - 43 | 80 mA )
Qulescent Current Change Alg mA H
8,0 Vdc<V,,<26 Vde - - | 13 H
5.0 mA<io<1.6 A - - 0.5 :
Output Noise Voltage Vn X WiVo 4
{To= +26°C, 10 Hz<f<100 kHz} i - 10 - 4
Long-Term Stability AVo/At - - | 24 |mV/1.0k HRS :
Ripple Rejection (lg =20 mA, f=120 Hz, 1

9 VdesV, <19 Vel S B e 8 ,
Input-Output Voltage Differential Vin—~Vo Vde
{Dropout Voitage) -

(lg=1.0 A, Topg= +26°C) - 20 -
Output Resistance {f=1.0 kHz) ] Ro - 17 - mQ
Short-Circuit Current Limit lse A
(Topg= +26°C, Vi, =35 Vdc) - 0.2 -
Average Temparature Coefficient of B .
Output Voitage TCVp 0.8 mv/°C -
Peak Qutput Current )max A
{Topg= +26°C) - 122} -
ECGI64 (Vi3 =14V, Ig =500 mA, 09C<T,0< + 126°C unless otherwise noted.)
Characteristic Symbol | Min | Typ | Max Unit
Output Voltage {Topg= +26°C} Vo 7.7 8.0 83 Vde
Input Regulation Reg;, mv -
= +25°C})
1‘6"% VdekV, <26 Vde - | 12 | 180
11 Vdc&V,,&17 Vde . 50 | 80
Load Regulation Regiogq mv
Topg = +26°C, 5.0 mAS1,<1.5 A - 45 | 160
250 mA<IGK750 mA - 16 80
Output Voltage Vo Vde
{10.5 Vde&V,,€23 Vde, 76 | 80| 84
6.0 MAIpK1.0 A, P15 W) * : y
Quiescent Current {Topg = +25°C) ls - 43 | 80 mA
Quigscent Current Change Alg mA
10.5 Vde<V,,&25 Vde - - 1.0
6.0 mA<lo<1 0A - = 0.5
OQutput Noise Voltage Vn A
{Ta=+25°C, 10 Hz<1<100 kHz) - 10 -
Long-Term Stability AVo/ At - - 32 | mV/1.0 k HRS
Ripple Rejection (lg =20 mA, f=120 Hz,
11.6 VdesV,,€21.6 Vdc) AR -] - 8
Input-Output Voltage Differential Vin=Vo Vvde
{Dropout Voltage)
19=1.0 A, Tog= +25°C) Do 2,0 -
Output Resistance (f=1 kHz) Ro . 18 - mR
Short-Circuit Current Limit lse A
(Tm= +25°C, Vi, =35 VdC) - 0.2 -

Avorage Temperature Coefficiant of
Output Vohage o TCVo « ~08| - mv/eC
Peak Output Current [ A

{Topg= +25°C) - 2.2 -
ECG958,ECG960,ECG962,
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ECG968 (Vi =18 V, Ip =500 mA, 0°C<T,; < + 126°C unless otherwise noted.) A T-58-1 1-13

Characterlistic Symbol | Min | Typ | Max Unit Z
Output Vonage (T = +25°C) Vo 11.5 12 125 Vde o
A ; ‘ . 1
Inpu( Regulauon Regin mVvV Bl
= +25°C, Ig= 100 mA}
s Vde<V,.<30 Vde -~ 13| -
16 Vde<V,,<22 Vdc - 6.0 60 3
{Topq= +25°C, | =500 mA} i
148 vdekv, <30 Vde - | s | 200 a
16 VDC<V;,€22 Vde « 124 | 120 4
Load Regulauon Regioad mvV 4
opg = +26°C, 6.0 mA<l0<1 5 A - 46 240 i

250 3 mAS1o<760 mA N EEE i
01‘1% \\//?1"19\7 27 Vd Vo vde }

[T/ c,

5.0 MASIpS 1.0 A, P<15 W) ) 144 12 128 o :
Quiescent Curront [T, = +26°C) s - 144 | 80 mA .
[ Quiescent Current Ghange Alg mA :

14.6 Vde<V,;,<30 Vdc - - 1.0 1

BOMASISI0A 7 -]~ ]os
Output Noise Voitage vy WiV,

(TAH +25°C _&H_Z‘_f‘!po kHZ) e -1 10 N R
Long__Tenj_L S(a_hlmy I A}VoiA( - L 48 B [1\}//1.0 k HRS
[ Ripple Rejaction (ip =20 mA, f= 120 Hz
15 Vde<V;$26 Vide) - N LT e I
[nput-Output Voltage Differential Via~Vo vde
{Dropout Voltage}

llg=1.0 A, Toyq= +25°C} . - 20 -

Output Resistance {f=1 kHz) Ro - 18 - me
Short-Circuit Current Limit lse A
{Tgg= +26°C, Vip=35 Vde) « loa | -
Average Temperature Coefficiant of - .
e ot TCV, 1.0 mv/ec :
Peak Output Current bnax A 3
(Topg = +26°C) - 22 - »
ECG368 (V, =23 V, lg =500 mA, 0°C<T,,,< + 125°C unless otherwise noted.)
Charactarlistic Symbol | Min | Typ | Max Unit
Qutput Voltage (Topq = +25°C) Vo 14.4 15 15.6 Vvde
Input Regulation Regn | T mv
= +26°C, Io=100 mA}
178 vde<v, <30 Vde | 13 ] 180 :
20 VdcaV;,&26 Vde - | 60} 75 é
= +25°C, lo=500 mA} .
s Vdo&V,.<30 Vdc w | 67 | 300
20 VDCSV,,£26 Vde - 27 150
Load Regulation Regroza I B Y

Toog= +26°C, 5,0 mALIG<1.5 A . 62 300

200 mASIpS750 mA [ -~ | 2 150
Output Voltage " Vo T [ vde

{17.5 Vde<V;,€30 Vdc,

5.0 MA<Io<1.0 A, P<15 W) 14.26] 15 |16.75
Quigscent Current (Typg= +25°C) g «~ [ 44 | 8o mA
Quisscent Current Change [ Al i ’ mA

17.6 Vdc<V,,<30 Vde U VR PPN

| 6.0 mA<Ip<1.6 A - - 0.5
Output Noise Voltage ’ T w 77 7T 77 wvive ™

{To= +26°C, 10 Hl<f$100 kHZ) ) . 10 --

FLong-Term Stability dvgrat | [T | 60 [mvriokiiRs
Ripple Rejection (lo=20 mA, f=120 Hz, | o ’ . ’
18.6 VdcsV;,<28.5 Vdc) RR I a8
Input-Output Voltage Differential’ Vin-Vo T T [ TVde
{Oropout Voltage) i

Ulg=1.0 A, Topg= +25°C) |20 -
Output Reslstance {f=1 kHz) TR |- TmaT :
'Short-Circuit Current Limit TTiee 7777777 1 AT :

(Topg= +25°C, V=35 Vde) - 0.2 -

Average Temperature Cosfficient of TCVo | T 77 "mvisc ™
Qutput Voitage

_lo=6mA, 0°CSTAS +126°C - | -10] - .
[ Peak Output Current Imex A N

{Topg = +256°C) I 2.2 - H
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ECGI72 (V;y =33 V, I5=500 mA, 0°C<Toio< + 125°C unless otherwise noted.) . /_’//"\
Characteristic Symbol | Min | Typ | Max UYnit T 58_" 'l _.1 3
Cutput Voltage [Topy= +26°C) Vo | B | 2| % Vdc .
Input Regulation Reg;, mv ~
{Topg = +25°C, lg= 100 mA) =
27VdekV, <38 Vde « | 31 | 200 '
30 VdesV; & 36Vde - | 14| 120 ) )
{Topg= +259C, lg =500 mA) i
27TVdesV,,<38 Vde ~ | 18| 40 -
30 VDCLV,,&36 Vde - 70 240 #
Load Regulation Regiosg mv ’
Topg= +25°C, 5.0 mALI<1.0 A - 60 480
238 mA<Io<750 mA - | 5| 20 :
Output Voitage Vo vde -3
{27 Vdc&V,,<£38 Vde, B
5.0 MASIGR1.0 A, PRIBW) I Rd Bl i
Quiescent Current {Tyoq= +25°C_)1 R Ig - 46 | 80 mA
Quigscent Current Change Alg mA
27 Vdc<V,,&38 Vde . - | 10
5.0 MA<Ip<1.0 A ) ' | =] ~|os
Output Noise Voitage Vn uiVe
{To= +25°C, 10 Hz<{<100 kHz) ' B 10 .-
Long-Term Stability D L - % |mV/1.0k HRS
Ripple Rejaction (lg = 20 ma, f= 120 Hz, T~
28 Vde<Viy€38 Vdcl AR o B 98
{nput-Output Voltage Differential T Vavo [T vde
{Dropout Voltage)
(lg=1.0 A, Topy= +25°C} 1. - |20] -
Qutput Resistance {f =1 kHz) ) _Hg» o 20 -- mQ
Short-Circuit Current Limit Isc A
{Topg = +26°C, Vi3 =35 Vdc) I - 0.2 -
Average Temperature Coaefficient of . _ .
Output Voltage TCVQ 1.5 mv/°C
Peak Qutput Current . ! max A
{Togg = +25°C) - |22) -

Typical Performance Characteristics

Maximum Average Power
Dissipation Peak Output Current Dropout Voltage
18
} | AVouys * 2% OF Your - AVour * 2% OF Vour
2 . z ., 1
5 z 7,: 6°C § ——t | four* AT ]
g g 2 ™ -1 P —— i I
g £ L \\\ 18 Pl lour s O mA
5 E s [ BENN A S e S s
5 — WO HEAT SINK a v RN z ]
a 1 5 A \\ " | s
[ £ AN £ foyr = 208 mA 1 7.\
1 3 [ \ \\ 2 tour * 0A
s L= 150 € £ $
5 K} 4 | l Q ]
J [] []
LI LI ST R " B 1 ¢ 5 1w 15w BN € 2% W 35 1 125 15
AMBIENT TEMPEAATURE (°C) INPUT-OUTPUT DIFFERENTIAL (V) JUNCTION TEMPERATURE (°C)
. Output Voltage
Rippls Rejection Rippie Rejection (Normalized to 1V 8126°C T))
" » 1.0
i 11z b ® [Vor Vour=5v
AV 23V lour * 8 mA
- = a A -
g w I O s AT Sims -
5 z . 4 [~
g “ é s |Pant o, Vin » élﬂ
é ! g €CG8 27V "
G fVmele ] e iy
§ n ;‘,:’:"‘,1‘(," £ olecosss v * 5 s
ooy’ S84 mA ECG%6 19V
T ECGO68 23V
' Tr38¢ || ) ECGIT2 Y "
([T} 1*% [T e 5 MW 15 A 1 s 1% % 15 10 1% 198
FREQUENCY (H2) OUTPUT VOLTAGE (V) JUNCTION TEMPERATURE (C)
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. —
Output Impedance Quiescent Current Quisscent Current T_58—1 ]—1 3
10 g 18 [ - .
Vi = 10V s
Evour = 8V - _ »
Flour = WemA —1 3, H .
g Tar28°C [ S ~ = 1 i
[ . = ™. g 1My 4
— ] T~ 4 3
vy - 3
1 ] 8w 3 N
a g & .
1 « 1uH] 8
E ANTAL LY SR g Vour=SV |
s 11 S Lvour=#v tour = 28 mA
| IO I I o LloorzmemA s T8¢
e e 1 1w e M s % oW 15 e 155 10 s 15 # 2 W 3
FREQUENCY (H:) JUNGTION TEMPERATURE (°C) 1MPUY VOLTAGE (V)
Applications

Standard Application

1 3 A common ground is required between the
Input ECGOXX Output input and the output voltages. The input

Cin® 2 l voltage must remain typically 2.0 V above the
0.33 uF Co* output voltage even during the low point on
the input ripple voltage.

=

* Cin is required If regulator is located an ** CO is not needed for stability; howaever, it
appreciable distance from power supply does improve transient resporise.
filter.

Adjustable Output Regulator

Vo,70Vto20V
1 3 Output
. ECG90 o * VinN. VO 220V

Inp'ut

The addition of an operational amplifier
allows adjustment to higher or intermediate
values while retaining regulation charac-
teristics. The minimum voltage obtainable
. with this arrangement is 2.0 volts greater

1 ECGO41 than the regulator voltage.

A3
T
4
©
]
r
n

Current Boost Regulator

ECG219_or Equwv The ECGI9XX series can be current boosted

with a PNP transistor. The ECG219 provides

current to 5.0 amperes. Resistor R in con-

A s 3 junction with the VBE of the PNP determines

ECGOXX @ Output when the pass transistor begins conducting.
This circuit is not short-circuit proof. input-

iz output differential voltage minimum is in-
= I"-‘ uF creased by VBE of the pass transistor,

Input

1.0 uF

||H
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Short Circuit Protection T-58-11-13
ECG219 The circuit can be modified to provide supply
tnput Age O Bauw protection against short circuits by adding a 7
- short circuit sense resistor, Rsc, and an addi- :
tional PNP transistor. The current sensing
PNP must be able to handle the short-circuit E
ECG218 current of the three terminal regulator. :
or Equiv , A 3
A N 3 Therefore, a four-ampere plastic power tran- 1
ECGOXX oo, Sistor is specified. !
u i} g
1.0 uf 2 3
1—': 'i-oulpm :
}i
Current Regulator 4
: 3
The ECGOXX regulators can also be used as {nput 2 ecooseo o 3
a current source when connected as above. )
In order to minimize dissipation the ECGS60 033 ur 7 2 B comstant ;
is chosen In this application. Resistor R deter- = Current to :
mines the current as follows: 1o Grounded Losd
o = 5V la For example, a 1-ampere current source
R would require R to be a 5-ohm, 10-W resistor :
and the output voltage compliance would be .
la = 1.5 mA over line and load changes the input voltage less 7 volts.
EC(G958,ECG960,ECGI62,
211 ECG964,ECG966,ECG968,ECGI72
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