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ECG

Semiconductors

POSITIVE VOLTAGE REGULATOR

e FESARRL A

ECG946

Electronic “Shut-Down” Cantrol and Short-Circuit Protection

ExcellentLoad Regulation {Low Output Impedance = 20 millichms
typ from dc to 100 kHz)

High Power Capability: To 17.5 Watts
Excellent Transient Response and Temperature Stability
High Ripple Rejection = 0.002 %/V typ

Single External Transistor Can Boost Load Current to Greater
than 10 Amperes

The ECG946 is a positive power supply voltage
regulator mornolithic integrated circuit, designed to
deliver continuous lood current up to 500 mA without
use of an external power transistor. ECG946 has
excellant high-frequency performance and fast
response copability.
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MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Rating Symbol Value Unit
input Voltage Vin ©20 Vde
Lood Current IL 600 mA
Current, Pln 2 _'pin 2 10 A
Current, Pin 9 ing 5.0 m
Power Dissipation and Thermal Characteristics
TA = 25°C P 3.0 Watts

Derate above TA = 25°C 1?9 JA 24 mwW/°C
Therma) Resistance, Junction to Alr 0 4.6 ocAw
T8= 25°C P 17.5 Watts
erate above T = 25°C l?e JC 140 mwW/°C
Therma! Resistance, Junction to Case 05 7.15 OCAW
(o] :nr;felng and Storage Junction Temperature T Tstg 4510 +150 | °C
ECG946 162
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OPERATING TEMPERATURE RANGE

17E D WE bbL53928 0004386 & W

Amblent Temperature | TA I 0to 475 I °c l
ELECTRICAL CHARACTERISTICS (TC = 25°C unless otherwise noted)
(Load Current = 100 mA unless otherwise noted)
Characteristic Symbol | Min { Typ Max | Units
Input Volhge (See Note 1) \'2 9.0 - |35 Vde
0 to +759C) in

Output Voltage Range v, 2.5 -~ 132 Vdc

Reference Voltage (V‘n= 15v) Vref 3.2 |3.5 3.8 |Vde
(Pin 8 to ground)

Minimum Input~Output Voltage | V. =V | == [2.] 3.0 {vde
D|fferenn£| (See flsgre 2) in o
(RSC = 0)

Bias Current (VIn = 15V) lB -- 15.0 12 mAde
(IL= 1.0mAdc, Ry = 6.8 kn,

lB=tn =10

Qutput Noise v --10.150 | -~ {mV

(C,=0.1pF, f=10Hz to n (rms)
5 0 MHz)

Temperature Coefficient of TCy -- |£0.002| -- |%/°C
Output Voltage (See Note 3) °
(0 to +75°C)

Operating Lood Current Range IL 1.0 - 500 |mAde
r sc s 0,3 ohms)

Input Regulation (% change in Reg, -- 10,003 | 0.030| %/V
output voltuge per 1-volt n ¢
change in mpuf voltage)

(rms (100)
Regin = vi v Vip (ms)
(See Note 4)

Load Regulation Reg) N L 2.4 |mV

T, = Constant (1.0 mA< I oa
=20 mA)

Tc = 25°C ( See Note 5) ~- |0.005 | 0.05 | %
(1, 0mA<|L 50 mA)

Output Impedcnce (See Note 6) | Z -- 135 120 | milli-
(Rge= 1.0chms, f=10kHz, | ' ohms

Vin = 14 Vdc)
Shutdown Current Iy -~ {140 500 |[pAdc
(v, = 35 Vdc) s
- Vip =144
T 0mA?
163
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Note 1, "Minimum Input Voltage" 1s the minimum
“total Instantaneous input voltage"
required to properly blos the internal
zener reference diode, For output volt-
ages greater than approximately 5,5 Vde
the minimum "total instantaneous input
voltage" must increase to the extent that
1t will always exceed the output voltage
by at least the "input-output voltage
differential".

Note 2, This rarameier states that ECG 944 will
regulate properly with the input-output
voltage differential (Vi = Vo) as fow as
2.7 Vde and 3,0 Vde respectively. Typi=
cal units will regulats properly with (Vip
= Vo) as low as 2.1 Vdc as shown in the
typical column,

Note 3, “Temperature Coefficient of Output Volt-
age" is defined as:

=% (Vo max = Vo min} (100} _
TCVs == 759) (V, at 25°C) */°C

The output~voltage adjusting resistors (R1
and R2) must have matched temperature
characteristics in order to maintain a con=
stant ratio independent of temperature,

Note 4, The input signal can be introduced by use
of o transformer which will allow the out~

176 [ M LL53928 0004387 T HN

put of an audio oscillator to be coupled in
series with the dc input to the regulator.
(The large ac input impedance of the regu-
lator will not load the oscillater,) A
24V, 1,0 ampere filament transformer
with the audio oscillator connected to the
110 V primary winding is satisfactory for
this test, Vi=1.0V (ms).

Note 5. Load regulation is specified for smoll
(< #179C) changes in junction temperature.
Temperature drift effect must be taken Into
account separately for conditions of high
junction temperature changes due to the
thermal feedback that exists on the mono=
lithie chip.

= v0||L= 1.0 mA-VO|||_= 50mA « 100
V0||L= 1.0mA

Load
Regulation

Note 6,  The resulting low level output signal (v,}
will require the use of a tuned voltmeter
to obtain a reading. Speclal care should
be used to insure that the measurement
technique does not include connection
resistance, wire resistance, and wire lead
inductance (i.e,, measyre close to the
case). Avoid use of alligator clips or
banana plug~jack combination,

GENERAL OPERATING INFORMATION

Thare Is a general tendency to consider a voltage
regulator as simply a de clrcuit and to prepare
breadboard construction accordingly. The excellent
high~frequency performance and fast response capa=
bility of this Integrated~circuit regulator, however,
makes extra breadboarding care worthwhile when
compared with the limited performance achieved in
other regulators when low~frequency transistors are
used In the feedback amplifier. Due to the use of
VHF transistors in the integrated circuit, some VHF
care (short, well~dressed leads) must be exercised in
the censtruction and wiring of circuits ("printed-
circult" boards provide on excellent component
Interconnection technique).

The circuit must be grounded by a low-Inductance
connaction to the case.

A serles 4,7-kohm reststor at Pin 5 (Figure 1) will
eliminate ony VHF instability problems which may
result from lead lengths longer than a few inches at
the regulator output, The resistor body should be as
close to Pin 5 as physically possible (< 1/2 inch)
although the length of the lead to the load Is not
critical, [f temperature stability Is of major con=
cern, a 4,7-kohm resistor should also be placed in
serias with Pin & In order to cancel any cﬂiﬂ due to
blas current changes.

If long input leads are used, it may be necessary to
bypass Pin 3 with o 0,1-uF 'ccpacltor (fo ground).

The "Shut-Down Control", Pin 2, can be actuated
for all possible output voltages and any values of C
ard Cp, with no domoge to tﬁe elreult, This confmf’
can be used to eliminate power consumption by cir=
cult loads which can be put in a “standby" mode, as
an ac and de "squelch” control for communications

clrcuits, and as a dissipation control to protect the
regulator under sustained output short-circuiting. As
the magnitude of the lnﬁut-threshold voltage at Pin 2
depends directly upon the iuncﬂon temperature of
the IC chip, a fixed dc voltage at Pin 2 will cause
automatic shut=down for high junction temperatures.
This will protect the chip, independent of the heot
sinking used, the ambient temperature, or the input
or output vo‘hge levels,

Due to the small value of input current at Pin 8, the
external resistors, R1 and R2, ean be selected with
little regard to their parallel rasistance. Further, no
match to a diffused-resistor temperature coefficient
is required; but R1 and R2 should have the same tem=
perature coefficient to keep thelr ratio independent
of temperature,

Cp, values in excess of 0.1 uF are rarely needed to
reduce roise. In cdses where more output noise can
be tolerated, a smaller capacitor can be used

(Cpy min,=0.001 uf),

The connection to Pin 5 can be made by a separate
|ead directly to the load, Thus "remote sensing”
can be achleved and undesired impedances (includ~
ing that of a milliammeter used to measure If) can

be greatly reduced In their effect on Zoyp, A 10-
ohm resistor placed from Pin 1 fo Pin § (c'ose to the
IC) will eliminate undesirable lead-induct:

offects.

Short=circuit current=limiting is achieved by select~
ing a value for RsC which will threshold the internal
diode steing when the desired moximum foad current
flows (see Figure 5), If the device dissipation and
dc safe area limits (Figure 15) are not exceeded, it
can be continuously short~circuited at the output
without damage.
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TYPICAL CONNECTIONS

FIGURE 1 ~ CONNECTION FOR Vo 2 28V
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TYPICAL CHARACTERISTICS
Unfess otherwisa stated:  Cp = 0.1 uF, Cg = 10 gF, Vg nom = 5.0 Vdc, Vin nom = +9.0 Vde,
TG = #259C, I > 200 mA -
FIGUAE 3 ~ INFUT TRANSIENT RESPONSE FIGURE 4 — LOAD TAANSIENT RESPONSE
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FIGURE 8 ~ SHORT-CIRCUIT CURRENT versus Rsc

L?7E ) BB bLk53928

FIGURE 8 - CURRENT-LIMITING CHARACTERISTICS
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FIQUARE 7 — FREQUENCY-DEPENDENCE
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FIGURE 8 - DEPENDENCE OF QUTPUT IMPEDANCE
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FIGUARE 8§ - QUTPUT IMPEDANCE versus Rgc
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FIGURE 10 - FREQUENCY-DEPENDENCE
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FIQURE 11 - BIAS CURRENT versus INPUT VOLTAGE
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INPUT-QUTPUT VOLTAGE DIFFERENTIAL
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FIGURE 13 ~ EFFECT OF INPUT-OUTPUT VOLTAGE
OIFFERENTIAL ON INPUT REGULATION

17E [) M bLk53928

FIGURE 14 — TEMPERATURE DEPENDENCE
OF SHOAT-CIRCUHT LOAD CURRENT
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VOLTAGE REGULATOR CONSTRUCTION

The circuit layout, shown in Figure 19 for the power
package [C will deliver up to 500 mA into a load.

IR, N

FIGURE 19 = Requlator Layout Using Power Package For Load .
Currants Up To 500 mA "

Huatgink Vin and

Pin2
(Ses Note 4)
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{Pins 4 & 6)
PARTS LIST

Component | Value Description
Rl Select }
R2 6.8kn 1/4 Watt Carbon = See Note 1
Rsc Select 1/2 Watt Carbon - See Note 2
*RA, 3a
*Rg in 1/4 Watt Carbon
Ry Select for current of 1 mA minimum
Co 10 uf
Ca 0.1 yF Ceramic Disc -
*Cp 0.1F
*Cp 0.1 F
*Heatsink
*Socket

* Optlonal Parts, See Note 3 on next page.

FIGURE 20 —Sch ic of C: R

qul, Showing Both N y and Optional C:
3 1y, Msc ¢
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Cate is ground.
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FIGURE 21 — Typical Printed Circuit Board Layout
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Note 1.

Note 2.

Note 3.

Note 4.

17E [) M@ bkL53928 0004392 3 M

The value of R1 s approximately {2 Vg - 7} k$2, where
Vo 15 the desired output voltage {3.5 V dr greater).
0

pel bility can be if R
and R2 have the same temgperature coefficient.

Rgc 15 a current sensing ressstor for short cwvcunt pro-

tection. See Figure 5 for 3 “Short-Circuit Load Current
versus Rgg' curve.

10 cases where long leads are used at the input or cutput
of tha regulator, bypass networks R 5 Ca and RgCg might
be y to el parasitic

With no load, 1t 1s possible for a charge to develop on
Co due 10 leakage currénts. R'p 15 recommended to
myure a mimimum l0ad cuszent of 1 mA.

1t 15 recommended that Pin 2 {shut-down control} be
grounded when not in use. When used, drive current to
Pin 2 must be imited to 10 mA maximum.
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