PHILIPS E C 6 INC

ECG

Semiconductors

Features

* No external components required

® |nternal thermal overload protection
¢ Interna! short-circuit current limiting

* Qutput transistor safe-area
compensation

This series of fixed output negative voltage
regulators are intended as ¢complements to
the popular positive voltage series devices.
These negative regulators are available in
seven voltage options from ~56.0 to ~24
volts. These regulators employ current
limiting, thermal shutdown, and safe-area
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Pin] Ground
Pin2 Input
Pin3 Output
Negative
Type No. Output Voltage
ECG959 —18 Volts
ECG961 —-5.0 Volts
ECG963 -6.0 Volts
ECGY65 —~8.0 Voits
ECG967 —12 Voits
ECG969 —-156 Volts
ECG971 ~24 Volts
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"PHILIPS E € G INC

Maximum Ratings (T4 =26°C unless otherwise noted)

Rating Symbol Value Unit
Input Voltage
B
Power Dissipation
Ta= +26PC Pp | Internally Limited| Watts
Derate Above Ty = +25°C 1/Roya 15.4 mw/°C
Te=+256°C Pp |Internally Limited{ Watts
Derate Above T¢= +95°C (See Fig. 1) 1/Rgye 200 mw/°C
Storage Temperature Range Totg —65 to +150 °C
Operating Junction Temperature Range Topg 0to +150 °C
Thermal Characteristics
Characteristic Symbol Max Unit
ngﬁ't Resistance, Junction to Rosa 65 oC/W
Thermal Resistance, Junction to Case Rosc 50 °C/W

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.

Elactrical Characteristics

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 rio 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,

ECGY59 (V)= - 27 V, 1o =500 mA, 0°C<Topg< + 125°C unless otherwise noted.)

Characteristic Symbol Mln| Typ | Max Unit

Output Voltags (T4 = +26°C) Vo -17.3
Line Regulation Régine
{Togg = +25°C, lo= 100 mA)

%1 vdesv,> ~33 Vde

- 24 VdeaV,> - 30 Vde
(Togg= +26°C, I =500 mAJ
291 vdesvy> —33 Vde .
~24 VdeaV)> - 30 Vde -

Load Regufation Refioag
Topg= +26°C, 6.0 MALIH<1.0 A -
250 mALI<760 mA P

Qutput Voltage ) Vo
{~21 VdcaV;3 - 33 vde, 174
6.0 mA<I,<1.0 A, PSI5 W) )

Quiescent Current {Tooq = +25°C) Ig -

Quiescent Current Change Alg
~21 Vde2V,< -33 vde -
6.0 MASIH<1.0 A .

Output Noise Voltage Vy
{Ta= +26°C, 10 Hz<I<100 kHz)

Long-Term Stability &Vo/at -

Ripple Rejection {Ig=20 mA, =120 Hz} RR -

{nput-Output Voltage Differential Vin = Vol
{lg=1.0 A, Topq= +26°C)

Average Temperature Coefficient of TCV,y
Output Voltage

10=5.0 mA, 0°CLT% +125°C

~1.0

-18 | ~18.7 Vde
mv

25
10

8
g¢ sg

mV

Vvde

45 8.0 mA
mA

N
110 -

- 72 | mV/1.0k HRS
69 .- dB
Vde
2,0
mV/°C

ECGY59,ECGY961,ECGI63,

213 ECG965,ECG967,ECGI69,ECGIT1
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PHILIPS E € G INC

ECG9681 (V= = 10V, l5=5600 mA, 0°C<T,, < +126°C unless otherwise noted.)

Characteristic Symbol | Min | Typ | Max Unit
Qutput Voltage (Tyog = +25°C) Vo -481 -5.0] -6.2 Vde
Line Regulation Regine my
(Topg= +25°C, lp=100 mA}
250 VdeaV,» - 26 Vde w |70 s
~8,0 VdeaV,,» - 12 Vde - |20 25
= +26°C, =500 mA)
M5 VdeaV, 25 Vde - |3 | 10
-8.0 Vdc>V|,,> ~12 Vde - 8.0 50
Load Regulation Regiag mv
+26°C, 6.0 mALIo<1.6 A - 1" 100
2§8°mA<lo<7so - | 40| s
Qutput Voltage Vo vde
{=7.0 VdcaV;» - 20 Vde,
6.0 mA<1g<1.0 A, PS5 W) S| - |8
Quiescent Current (T, = +26°C) fs " 43 | 80 mA
Quiescent Current Change Alg mA
~7.0 VdeaV > ~ 26 Vde - - 1.3
5.0 mA<(H<1.6 A - - 0.6
Qutput Nolse Voltage Vn w
(T4 = +26°C, 10 Hz<L{<100 kHz) - 40 .- R
Long-Term Stability AV/At - - 20 | mV/1.0k HRS
Ripple Rejection {lg=20 mA, {=120 Hz) RR - 70 .- dB
Input-Output Voltage Differential Vin = Vol Vde
lo=1.0 A, Type= +25°C - 2.0 -
Average Temperature Coefficient of TCVp mV/°C
Output Voltage
lo=56 mA, 0°CSTA< +126°C - ~-1.0] -
ECG983 (Vjy= =11V, 15 =600 mA, 0°C<T,,,< +126°C unless otherwise noted.}
Characteristic Symbol | Min | Typ | Max Unit
Qutput Voltage (Toge = +25°C) Vo -6.75|~-6,0 | -6.25 Vde
Line Regulation Regrn, mv
{Topg= +26°C, Ig=100 mA}
280 VdeaV,2 - 25 Vide - |oo | e
-9,0 Vdc2V,,> - 13 Vde - 3.0 30
(Topg= +25°c, 1o =500 mA}
280 vde>v,,»~25 Vde - |4 |12
~9.0 VDC2V,;> ~13 Vde - 10 60
Load Regulation Regigag mv
Topg= +25°C, 5.0 mALIgK1.5 A - 13 120
BB mARIoSTEO A -~ |60} 60
of
[Output Voltage T Vo Vde
(~8.0 VdeaV,,> - 21 Vde, 5.7 6.3
5.0 mA<I°<1.0 A, PE15W) -9 - O
gi-esc_e_r‘\g Current (T,p9= +25°C) o Ig 43 8.0 mA
Quiescent Current Change Tl - mA
~8.0 VdcaV,,> - 25 Vde - ~ 113
6.0 MASIG<1.5 A : - .- | o8
Output Noise Voltage Vy H
(Ta= +§°_c, 10 Hz< <100 kHz) - 45 - -
| Long-Term Stability AVo/at | - = | 24 |mVN.0kHRS
R:pg!e_Re;ectlon {lg=20 mA, {=120 Hz) RR .- 65 dB
Input- Oulput Voltage Differential [ Vin - Vol Vde
llp=1.0 A, Tepg= +26°CI 20 | -
| Average Temperature Coefficient of TCVy my/oc
Gutput Voltage
19=5.0 mA, 09CKT 4% +125°C - -1.0
ECG959,ECG961,ECG963,
ECG965,ECGI67,ECGI69,ECGI71 214
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ECG965 (V)= - 14 V, |y =500 mA, 0°C<T,,0< +126°C unless otherwise noted.)
~Characteristic Symbol | Min | Typ | Max Unit
Output Voltage {Tyq= +26°Cl Vo ) -1_7_:7 | -8.0]| -83 Vde
l.|ne Regulation Redine mv
= +25°C, lg =100 mA) .
°°1°o § VdcaV,3 - 25 Vde 2112 ] 0
—-11 Vde3V» ~17 Vde - 5.0 40
{Topy = +269C, o =600 mA)
-10.5 Vdca V3 - 25 Vde - 50 160
=11 VDC3V;» - 17 Vde I _2_2_ 80
Load Regulation Regigqq . mv
opg = +26°C, 6.0 MASI,K1.5 A 26 160
260 MAS1,<760 mA L= ]eo| e
Qutput Voltage Vo Vde
{=10.6 VdcaV;» - 23 Vdec, -7.6 R -84
5.0 mA<Io<1.0 A, P16 W) o L 3 )
Quiescent Current (Topg = +25°C} Is - a3 8o mA
Quiescent Current Change Alg mA
=10.5 VdeaV;» ~25 Vde - - 1.0
6.0 mA<IG1.5 A ~ | ~|os ]
Output Noise Voltage Vn w
{To= +£25°C, 10 Hz<l<100 kHz) o __5_2 | -]
Long-Term Stability aVo/st [T | T+ [ @ [mViTOkHRS |
Ripple Rejection (Ip=20 mA, f=120 Hz) RR | -l 62 -1 _fB__
Input-Output Voltage Differential Vi~ Vol Vde
llg=1.0 A, Togy= +26°C) - | 20] - -
Average Temperature Coefficignt of TCVo mvV/°C
Qutput Veltage
lo=5 mA, 0°C&T,A< +125°C - | -10
ECGI67 (Vin= - 19V, l5=500 mA, 0°C< Ty, 4< + 125°C unless otherwise noted.)
Characteristic Symbol | Min | Typ | Max l Unit
OQutput Voltage {Tgpe= + 25"9) Vo ~115] ~12|-125 Vde
Lme Regulation Regine mV
= +25°C, 15=100 mA)
Moo VdeaV,,> - 30 Vdo - ||
~ 18 VdcaV,,» - 22 Vde - 6.0 60
= +25°C, lo =500 mA)
°°1°4 5 VdeaVia - 30 Vde - | 5 | 240
=18 VdeaV,,» — 22 Vdc - | 24 | 12
Load Regulation Reg;sag mv
Topg= +26°C, 6.0 MASIQS1.6 A ~ | 46 | 240
260 mALIo<750 mA - 17 120
Output Voltage Vo Vde
{= 146 VdeaV» ~ 27 Vdc, 114 126
| 5.0 mA<Io<1.0 A, PS16 W) o '
Qumien! Curfent {Topg = +26°C) ls | - 44 | 8.0 mA
Quiescent Current Change ) Aty mA
- 14.6 VdcaV;,» - 30 vde . - 1.0
5.0 MA<I<1.5 A - - | 06
Output Noise Voltage Vy ny
'(TA_ii-_'ZS"C_, 10 Hz<1< 100 kHz) - 75 .-
 Long-Term Stabillty AVoldt | - -~ | 48 |mV/1.0k HRS
Rnpple ﬂejechon {lo=20 mA, =120 Hz) AR - 61 - dB
[ input-Output Voltage Differential Vin = Vol Vde
_lg=1.0 A, Tpps= +26°C) « 20| -
Average Tempatature Coafficient of TCVy mv/°C
Output Voltags -
lo=56.0 mA, 09CKTA + 126°C S X S
ECG959,ECGI81,ECGI63,
215 ECG965,ECG967,ECG969,ECGI71

'\'rn ANl ik

D M LL53928 0004438 1 W

WEMAS a0

T-58-11-13



PHILIPS E C 6 INC

ECG969 {V;, = 23V, Ig =500 mA, 0°C<T,.,< + 126°C unless otherwise noted.}

17 [ M bLb53928 0004439 3 M

Characteristic Symbol | Min | Typ | Max Unit
Output Voltage (Ty,g= +26°CH Vo -144| -15 |-15.6 Vde
Line Regulation Regunge mv
{Topg= +256°C, 1g =100 mA)
7.6 VdepV,,> - 30 Vde « 114 }s0
~20 Vde2V,> - 26 Vde - 6.0 75
(T = +26°C, lg =500 mA}
23,5 Vdc2V,.> - 30 Vde ~ 7 | a0
-20 VDC>V,,> - 26 Vde - 27 150
Load Regulation Regigsa mv
Topy = +26°C, 5.0 MASIHS1.6 A - | e8 | 300
250 mAK1o<750 mA - 25 150
Qutput Voltage Vo Vde
(~17.5 Vdc2V,;> ~ 30 Vdc,
5.0 mASIg<1.0'A, PS15 W) -1 - -1675
Quigscent Current (T,,,, = +25°C) la o 44 | 80 mA
Quiescent Current Change Alg mA
- 17,6 Vde2V,,2 - 30 Vde - -~ 1.0
5.0 MASIp&1.6 A - - 0.5
Qutput Noise Voitage Vy uv
{Ta= +25°C, 10 Hz<{<100 kHz) - -
Long-Term Stability AVo/At - - 60 [mV/1.0k HRS
Ripple Rejection (Ig=20 mA, f=120 Hz) RR s - dB
Input-Output Voltage Differential [Via— Vol Vde
{lp=1.0 A, Ty, = +25°C} - 2.0 -
Average Temperature Coefficient of TCVq mV/°C
Output Voltage
1g=5.0 mA, 0°C&T,< +126°C e f=10] -
ECGI (V= -3V, lo =500 mA, 0°C<T,,< + 125°C unless otherwise noted.)
Charactaristic Symbo!l | Min | Typ | Max Unit
Output Voltage (Toq = +26°C) Vo -23 | -24| -25 Vde
Line Regulation Redyne mv
{Typq = +26°C, Ig =100 mA}
~27 Vde2V,;> - 38 Vde - 31 240
~30 Vdc2V,> ~ 36 Vde - 14 120
(Tgpq= +25°C, 19 =500 mA)
~27 Vde2V> —38 Vdc - 118 | 480
~30 Vde>V,>» - 36 Vdc - 70 | 240
Load Regulation Reégigaq mv
Tapg= +25°C, 5.0 mA<Ip<1.0 A - 180 | 480
250 mASI5<750 mA - 85 240
Qutput Voltage Vo vdc
{ —27 Vde2V> —38 Vde,
6.0 MASIS 1.0 A, PS16 W) -28) - |-%2
Quiescent Current (T, = +25°C) [} - | 46 | 80 mA
Quiescent Current Change Alg mA
~27 Vde2V,< -~ 38 Vde . - | 10
5.0 mASIS1.0 A o - 0.5
Qutput Noise Voltage Vy uw
(Ta= +28°C, 10 Hz<£100 kHz} - 170 -
tong-Term Stability AVp/at - - 96 | mV/1.0k HRS
Ripple Rejection {lg =20 mA, f=120 Hz} AR - 66 - dB
Input-Output Voitage Differential Vi = Vol Vde
(lo=1.0 A, Topy= +26°C} - 2.0 -
Average Temperature Coefficient of
Cutput Voltage TCVy mv/eC
lo=5.0 mA, 0°CSTAS +125°C - | -10] -
ECG959,ECG961,ECGI63,
ECG965,ECG967,ECG969,ECGI71 216
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TYPICAL CHARACTERISTICS
{TA = +259C unless otherwise noted.)

FIGURE 1 — MAXIMUM AVERAGE POWER DISSIPATION AS

#p. AVERAGE POWER DISSIPATION (WATTS)

RR, RIPPLE REJECTION {dB)

Vp. OUTPUT VOLTAGE {-VOLTS)

A FUNCTION OF AMBIENT TEMPERATURE

FIGURE 2 — PEAK OUTPUT CURRENT AS A FUNCTION OF

INPUT-OUTPUT DIFFERENTIAL VOLTAGE
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Applications Information

Design Considerations

These fixed voltage regulators are designed capacitance is large. An input bypass
with Thermal Overload Protection that shuts capacitor should be selected to provide good
down the circuit when subjected to an ex- high frequency characteristics to insure stable
cessive power overload condition. Internal operation under all load conditions. A 33 uF
Short-Circuit Protection that limits the max- or larger tantalum, mylar, or other capacitor
imum current the circuit will pass, and Out- having low internal impedance at high fre-
put Transistor Safe-Area Compsensation that quencies should be chosen. If an aluminum
reduces the output short-circuit current as electrolytic capacitor is used, its value should
the voltage across the pass transistor is be 1.0 uF or larger. The bypass capacitor
increased, should be mounted with the shortest possible
leads directly across the regulatars input ter-
In many low current applications, compensa- minals. Normally good construction techni-
tion capacitors are not requirgd, However, it ques should be used t6 minimize ground
1s recommended that the regulator input be loops and lead resistance drops since the
bypassed with a capacitor if the regulator is regulator has no external sense lead. Bypass-
connacted to the power supply filter with ing the output is also recommended.

long wire lengths, or if the output load

Typical Applications (T, = +26°C unless otherwise noted)
Standard Application

Bor Case A commion ground is required between the
Input ECGOXX Output input and the output voitages. The input
l voltage must remain typically 2.0 V more

g.i:"':; ue ! Co** negative even during the high point on the
T input ripple voltage.

* Cin is required if regulator is located an

** Co improves stability and transient appreciable distance from power supply
response filter.
CURRENT BOOST REGULATOR

{-50V@40A, with 5.0 A current imiting)

-ov 056 -50 v When a boost transistor is used, short-circuit

ECG181 Output orrents are equal to the sum of the series

or Equiv pass and regulator limits, which are measured

at 3.2 A and 1.8 A respectively in this case.

Series pass limiting is approximately equal to
2 . 0.8 V/Rgg. Operation beyond this point to

ECGS1 it ;
ad 0 the peak current capability of the ECG961 is

possible if the regulator is mounted on a heat
. ey 0pF i‘ 1.0 F sink; otherwise thermal shutdown will occur
Gnde T L~ 7T gana  When the additional load current is picked up
*Mounted on comman heat sink bY the regulator.
ECG959,ECG961,ECG963,

ECG965,ECG967,ECGI69,ECGIT 218
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OPERATIONAL AMPLIFIER SUPRLY

input 1

04

ECG968

£15V@ 1.OAL
3 M The ECGI68 and ECGY69 positive and

O~

+
033 uF 7R FR1.0u4F iz

or Equiv

TOuFES ECG118

Gnd &— + 9 Gnd

+ +

1.0 uf {1 1.0 uf
2 3

—0{ ECG969 [~O4——e
-0V -6V
input Qutput

219

negative regulators may be connected as
shown to obtain a dual power supply for
operational amplifiers. A clamp diode should
be used at the output of the ECG968 to pre-
vent potential latch-up problems.

ECGY959,ECG961,ECG963,
ECG965,ECG967,ECG969,ECGI7
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