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ECG

Semiconductors

Features

* Output current in excess of 1 amp

* No external components required

* Internal thermal overload protection
¢ Internal short-circuit current limiting
[

Output transistor safe-area
compensation

This series of three-terminal positive voltage
regulators are monolithic integrated circuits
designed as fixed-voltage regulators for a
wide variety of applications. Available in
seven fixed output voltage options from 5.0
to 24 volits, these regulators can be used in
logic systems, instrumentation, HiFi, other
solid state electronic equipment, and for local
on card regulation, eliminating the distribu-
tion problems associated with single point
regulation,

These regulators employ internal current
limiting, thermal shutdown, and safe area
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compensation - making them essentially " Type No. Output Voltage
blow-out proof. With adequate heatsinking ECGY58 18 Volts
they can deliver output currents in excess of ECGY60 5,0 Volts
1.0 ampere. ECGY62 6.0 Volts
Although designed primarily as a fixed ECG364 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
Maximum Ratings (T =25°C unless otherwise noted}
Rating Symbol Value Unit
Input Volitage
50V-18V 35
24V Vin 40 Vde
Powar Dissipation and Thermal
Characteristics*
Ta=+25°C Pp | Internally Limited} Watts

Derate Above T, = +25°C
Thermal Resistance, Junction to Air

Te= +26°C

/8,8 16.4 mW/°C
N 65 °C/W

Po Iinternally Limited] Watts

Derate Above T¢= +95°C (See Fig. 1) 1/8,¢ 200 mW/°C

Thermal Resistance, Junction to Case 05c 5.0 °C/W
Storage Junction Temperature Range Tstg -85 to + 150 °C
Operating Junction Temperature Range Tong 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.

ECG958,ECG960,ECG962,
ECG964,ECG966,ECG968,ECGI72
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Schematic Diagram
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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 termperature,

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 serles of fixed voltage regulators are

designed with Thermal Overload Protection

- 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

205

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 acrass 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,
ECG964,ECG966,ECG968,ECG972
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ECGI68 (V=27 V, Ip=600 mA, 0°C<T,,,

17E () M@ bLb53928 0004429 O mm

g< +126°C unless otharwisa noted.)

Characteristic Symbol | Min | Typ | Max Unit
Qutput Voltaga (Tog = +26°C) Vo 17.3 18 | 187 Vde
Input Regulation Regi, mv
{Topg = +26°C)
2TVde< V<33 Vde - | |0
24 Vde<V;, K30 Vde - 10 180
Load Regulation Regioaq mVv
Topg= +25°C, 5.0 mA<IpK1.6 A - &5 360
28 mAL1,750 mA -] 22| 10
OulpIut Valtage Vo Vde
{21 Vde&V€33 Vdo,
5.0 mA<Ip<1.0 A, P<1S W) 1711 18 | 189
Quiescent Current {T,y = +26°C) [ - 145 ] 80 mA
Quiescent Current Change Alg mA
21 Vde< V<33 Vde - - 1.0
5.0 mA<IH<1.0 A - - 0.6
Output Nolse Voltage * Vn WiVg
{Ta= +26°C, 10 Hz<1€100 kHz} - 10 -
Long-Term Stability AVo/at - - 72 I mV/1.0 k HRS
Rippla Rejection {f=120 Hz, .
22 Vde<V,,<32 Vde) RR A d8
Input-Output Voltage Différential Vin—=Vg vde
{Dropout Voitage)
{lo=1.0 A, Toq= +26°C) - 2.0 -
Qutput Resistance {f=1 kHz) Ao - 19 - mQ
Short-Circuit Current Limit Ise A
{Topg = +26°C, Vip =35 Vidc) - |o2| -
Average Temperature Coefficlent of
Outpus Voltage TGV, mv/°c
1o=5.0 mA, 0°C<T,< +126°C ~ | =-10] -
Peak Cutput Currant Inax A
(Topg = +26°C) - 22 -
ECGI60 (Vi, =10V, I =600 mA, 0C<T o< +126°C unless otherwise noted,
Characteristic Symbol | Min | Typ | Max Unit
Output Voltage (T, = +26°C) Vo 48 | 50 | 52 Vde
Input Regulation Reg,, mV
{Topg= +25°C, o =100 mA}
78 Vde<v,,<28 Vdc - |70 s
8.0 Vdc<V,,S12Vdc - 20 26
(Toog= +25°C, Ig=500 mA}
78 Vde<V,<25 Vdc - | 2 | 100
8.0 VdesV, <12 Vde - 8.0 | 50
Load Regulation Regioad mV
Topg= +269C, 6.0 mACIp<1.6 A - 40 100
285'mAG1,4750 mA - | 15| 50
Outputhohago 0 Vo ) Vde
{7.0 VdesV,,<£20 Vdc,
5.0 MAS1,<1.0 A, P<16 W 475 | 50 | 625
Quiescent Current {T,,o= +26°C) ls - | 43 | 80 mA
Qulescent Current Change Alg mA
7.0 Vde&V,,<25 Vde - .- 13
6.0 mA<Ip<1.0 A - - 0.5
Output Noiss Voltage Va WViVg
{Ta= +26°C, 10 H2&1<100 kHz) - 10 -
Long-Term Stability AVp/At - o 20 §fmV/1.0k HRS
Ripple Rejection (lg=20 mA, f= 120 Hz) AR - - d8
Input-Output Voltage Differential Via=Vo Vde
{Dropout Voltage) )
{lo=1.0 A, Teog= +26°C) - 20 -
Output Resistance (f = 1.0 kHz) Ro v 17 o me
Short-Circuit Current Limit Ige A
(Topg = +26°C, Vj,=35 Vdc) o 0.2 -
Average Temperature Coefficlent of TCVo mV/°C
Qutput Voltage .
lo =60 mA, 0°C<T,& +125°C a f=-11] -
Peak Output Current Imax A
{Topg= +26°C) - |22} -
EC(958,ECG960,ECGI62,
ECG964,ECG966,ECGIEB,ECGI72 206
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ECG962 {V, =11V, g =500 mA, 0°C<T, < +125°C unless otherwise noted.)

ch istic Symbol | Min | Typ | Max Unit
Output Voltage {Ty,o= +26°C) Vo 675 | 6.0 | 6.26 Vde
lnput Regulation Regiy mvV
= +25°C, lg =100 mA)
8°8°Vdc<v,,,<2s Vde - 90| e
9.0 Vde<V,,& 13 Vde - 30 {
(Topq= +26°C, =500 mA}
8.0 Vdc<Vm<25 Vda - 43 | 120
9.0 Vdc<V;,,<13 Vde . 10 60
Load Regulation Regioed mv.
Topg= +25°C, 5,0 mA<IHE1.6 A - 43 120
285’ mA<1,<750 mA - {16 | 60
Qutput Voltage Vo Vde
(8.0 Vde<V,,<21 vde,
5.0 mAS1,<1.0 A, P<15 W) 57 [ 60} &3
Qulescent Currant {Topg = +26°C) ls - |1 43} 80 mA
Qulescent Current Change Alg mA
8.0 Vdc<V,,<26 Vde - -~ 1.3
5.0 mA<Io<1.6 A “ - 0.6
Output Noise Voltage Vn uViVy
{Ta= +26°C, 10 Hz<f<100 kHz} . - 10 -
Long-Term Stability AVo/at | - - | 24 |mV/1.0k HRS
Ripple Rejection {lg =20 mA, f=120 Hz,
9 VdosV,,<19 Vel A e B d8
Input-Output Voitage Differential Vin=Vo Vde
{Dropout Voitage)
(lg=1.0 A, Toyy= +26°C) .- 2,0 -
Output Resistance {f=1.0 kHz) Ro - 17 - mQ
Short-Circuit Current Limit lse A
(Topg= +25°C, V=35 Vdc) - 0.2 -
Average Temperature Coefficient of . N
Output Voltage TCVg 08 mv/°C
Peak Qutput Current )iax A
(Topg = +25°C) - 2.2 -
ECG04 (Vig =14V, lo =500 mA, 0°C<T o<+ 126°C unless otherwise noted.
Characteristic Symbol | Mih | Typ | Max Unit
Output Voitage {Te,e = +26°C} Vo 77 80 | 83 Vde
Input Regulation Regi, mv
+26°C}
‘6’% Vde<V,.<25 Vdc .| 12 | 160
11 Vde<V,,,€17 Vde . 50 | 80
Load Regulation Regioeq mv
opg = +26°C, 5.0 MASIK1.5 A - 45 | 160
250 mA<IH<750 mA - 16 80
Output Volitage Vo Vde
(10.5 Vdc&V,,<23 Vde, 76 | 8o | 84
6.0 mA<IpK1.0 A, P15 W) . . "
Quiescent Current {To,g = +25°C) ls - 43 | 80 mA
Quiescent Current Change Alg mA
10.6 Vde& V<25 Vde - 1.0
6.0 mA<IR1.0 A - - 0.5
Qutput Noise Voltage Vn WiVg
{Ta= +25°C, 10 Hz<1<100 kHz) - 10 -
Long-Term Stability AVp/at - - 32 | mV/1.0 k HRS
Ripple Rejection {lo =20 mA, =120 Hz,
11,6 Vde&V,,€21.5 Vdc) AR -] e |- a8
{nput-Output Voltage Differential Vin=Vo Vde
{Dropout Voltage)
lo=1.0 A, Topg= +25°C) T 2.0 -
Qutput Resistance (f=1 kHz) Ro - 18 - m
Short-Circuit Current Limit Isc A
(Topg = +25°C, Vin=135 Vde) - 0.2 -
Average Temperature Coefficient of
Output Voltage TCV, < | ~08] - mv/°c
Peak Output Current [ A
{Topg= +25°C) - 2,2 -
207
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ECG968 (Vi =19V, Ip =500 mA, 0°C<T,y

< + 126°C unless otherwise noted.)

17€ ) mm tL53928 0004431 9 .

Characteristic Symbol | Min | Typ | Max Unit
Oulput Voltage (T = +25°C) Vo 1.5 1? 125 Vde
Inpu( Regulauon Regi, mv
= +25°C, Ig=100 mAl
T Vecev, <3 vde R
16 VdesV;, €22 Vde - 6.0 60
T o= +26°C, Ig=500 mA)
198 Vde<V,<30 Vdc - | 55 | 200
16 VDC‘V,,,(E ch e 24 120
Load Regulation Regioad mvV
Tong= +25°C, 6.0 mA<I<1.6 A - 46 240
25 MASIo<760 mA 7 - |7 |
 Gutpat Voltage CT Vo vde
{14.5 Vde<V €27 Vdce,

5.0 MASIGST.0 A, P15 W) 4112 1128 _
Quiescent Current {Topg= +25°C) L - ] 44 | 80 mA
[ Quiescent Current Change Alg ’ mA

14,5 Vde<V,,€30 Vdc - - 1.0
6.0 mA<I°<1 0 A ) ) - - 0.§
Gutput Noise Voliage ™ WVIVg
{Tp= +26°C, 10 Hectc100 kH;) _ -] -]
Long Ten'n S(ablhty AVo/M .- - 48 3 mYIi.O k HRS
Aipple Rejection {lg =20 mA, £=120 Hz,
15 Vde<Vi:$25 Vde) ) L Rl I
Input-Output Voltage Differential Via~Vo vde
{Dropout Voltage}
{1g=1.0 A, Tepq= +26°C} - 20 -
Output Resistance {f=1 kHz) Ro - 18 - me
Short-Circuit Current Limit Isc A
{Topg = +26°C, Vi =35 Velo) - lo2 | -
Average Temperature Coefficient of N .
iy R TCV, 1.0 mv/°C
Peak Output Current bnax A
{Topg= +26°C) - 22| -
ECGY68 (V), =23 V, Ig =500 mA, 0°C<T,pq< + 126°C unless otherwise noted.)
Charactaristic Symbol | Min | Typ | Max Unit
OQutput Voltage (T = +26°C) Vo 14.4 15 15.6 Vdc
Input Regulation Reg, | Tmv
= +26°C, o= 100 mA}
178 Vde<V, <30 Vde 13 | 150
20 VdcV;,£26 Vde 6.0 75
= +25°C, 19 =500 mA) .
s Vde<V,,<30 Vdo w | &7 | 200
20 VDC&V;,&26 Vde - 27 150
Load Regulation Regioed I T v
Tgpg= +26°C, 5,0 MALIo<1.6 A .- 62 300
260°mA<15<750 mA | ~ | 20 | 180
Otzl‘put \\I{oltage © Vo 1T T [ vde
7.5 Vde<V; €30 Vde,
8.0 MASIo<1.0 A, P<15 W) 1426 16 | 1676
Quiescent Current (Topq= +25°C) Tl ~ [44 ] 80 mA
Quisscent Current Change T bl i ’ mA
17.6 Vde<V;,<30 Vde - - 1.0
6.0 mASIo<1.6 A « | - |os
[ Qutput Noise Voltage Vy . [ " TT WiV
{To=+25°C, 10 Hz<f<|00 kHz) - 10 -

[ Long-Term Stability ] | dvorat | [T | 60 [mv/1.0KHRS
Ripple Rejection llo=20 mA, f=120 Hz, | o B i ’
18.6 VdcsV,,<28.5 Vdc) AR ~ | %8 d8
Input-Output Voltage Differential [ Vin-Vo r [ “Vde
{Oropout Voltage) i

{lo=1.0 A, Topg= +25°C) w20 -
Output Reslstance (f=1 kHz) ) Ro L. e
| Short-Circuit Current Limit Tie 71T T AT
(Topg = +28°C, Vi, =35 Vde) - 0.2 .
Average Temperature Coofficient of TCV, T 77 "mvrec
Qutput Voitage
o =5 mA, 0°C<Ty< +126°C - | -10] -
['Poak Quiput Current [ A
{Topg= +25°C) 22| -
ECGY58,ECG960,ECG962,

ECG964,ECG966,ECG968,ECGI72 208
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ECGI72 (V,, =33 V, l5 =500 mA, 0°C<T o< + 125°C unless otherwise noted.)

Characteristic Symbol | Min | Typ | Max Unit
Output Voltage (Iw= +?5°C) . Vo 23 24 25 Vde
Input Regulation Regs, mv
{Topg = +26°C, lo= 100 mAl
27Vde<v, <38 Vdc ] 31 | 20
30 Vde<V, s 36Vdc - | 14| 120
{Topg = +259C, ly=500 mA}
2T Vo< v,,<38 Vdo - | 18| a0
30 VDCKV,,<36 Vdc - 70 240
Load Regulation Reficag mv
Teog= +25°C, 5.0 mAKIo<1.0 A - 60 480
285'mASIo<750 mA - | 5|
Output Voltage Vo Vde
{27 Vde<V,,<38 Vde,
5.0 MASIGS1.0 A, PSISW) ) 28| % | ®2
Quiescent Current {Topg= +25°C_)7_ 1 - 46 | 8.0 mA
Quiescent Current Change Alg mA
27 Vde§V,,<38 Vde - | 10
5.0 mA<Iy<1.0 A - - | 05
Output Noise Voltage Vi uiVy
{To= +26°C, 10 Hz&I< !09 kHaz} ' R 10 -
Long-Term Stability - N A__Volég - . 96 | mV/1.0 k HRS
Ripple Rejection (lg =20 mA, f=120 Hz, T~
28 Vde<V,, €38 Vel A e Bl 8
input-Output Voltage Differential Vin~Vo Vde
{Dropout Voltage)
(lg=1.0 A, Topy= +259C) |20 -
Qutput Resistance {f=1 kHz) ROV o 20 - mQ
Short-Circuit Current Limit Isc A
{Topg = +26°C, Viy =36 Vdc) A - 02 -
Average Temperature Coafficientof ~ | -, T . o
Output Voltage TCVO 1.5 mVv/°C
Peak Qutput Current Thman A
{Topg= +25°C) 22 | -

Typical Performance Characteristics
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Output Impedance Quiescent Current Quiescent Current
1 - = 18 ] =
Vg = 10V
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[tour = WO mA 3, 3 u
E] . Tas38°C a5 5 \\‘ :‘_. 1 .-
3 3
% —1 1] g u 3
1 5 5,
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e I 1 a | Vour = 8V e four= 20 mA]
“ [ | “ lour = HmA . T2 28°C
e e onm m ek IN s % oW 15 M 5 s 1 15 @ 35 W 38
FREQUENCY (H1) JUNGTION TEMPERATURE {*C} 1MPUT VOLTAGE (V]
Applications
Standard Application
1 3 A common ground is required between the
Input ECGOXX Output input and the output voltages. The input
voltage must remain typically 2.0 V above the
COUC

c L]
0.33 uF 2 output voltage even during the low point on
the input ripple voitage.

* Cin Is required if regulator is located an ** CO is not needed for stability; however, it
appreciable distance from power supply does improve transient response.
filter.

Adjustable Output Regulator

. ouper VO, 70V 1020V
ECGY60 }o— * ViNe VO 220V

24

033 u4F

g_

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
ECGS41 than the regulator voltage.

Current Boost Regulator
ECG219_or €quiv The ECGIXX series can be current boosted
with a PNP transistor. The ECG219 provides
current to 5.0 amperes. Resistor R in con-
A 1 3 junction with the VBE of the PNP determines
ECGOIXX -eoutpue when the pass transistor begins conducting.
This circuit is not short-cirguit proof. Input-
_{’_2 output differential voltage minimum is in-

LOKET = j_’:°" uF creased by VBE of the pass transistor,

Input

ECG958,ECGY60,ECGo62,
ECGY64,ECGY66,ECG68,ECGIT2 210
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L17E [ WA bk53928 0004434 4 A

Short Circuit Protection

ECG219
or Equiv

tnput Age

ECGIXX

O
Output

The circuit can be madified to provide supply
protection against short circuits by adding a
short circuit sense resistor, Rge, and an addi-
tional PNP transistor. The current sensing
PNP must be able to handle the short-circuit
current of the three terminal regulator.
Therefore, a four-ampere plastic power tran-
sistor is specified,

Current Regulator

The ECGYXX regulators can also be used as
a current source when connected as above.
In order to minimize dissipation the ECG960

is chosen In this application. Resistor R deter-

mines the current as follows:

5V
o = +
o A Q

lg = 1.5 mA over line and load changes

Input ECG960

R

0.33 uF
s I 2 Constant

= Current to
T: Grounded Losd

For example, a 1-ampere current source
would require R to be a 5-ohm, 10-W resistor
and the output voltage compliance would be
the input voltage less 7 volts.

ECG958,ECG960,ECGI62,

ECG964,ECG966,ECG968,ECGI72
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