CSSS)SEagatE Microelectronics Limited
3 AMP, 3-TERMINAL POSITIVE REGULATORS

FEATURES

The IP123A/IP323A/LM123/IP123 series of 1% Tolerance
three terminal, three amp regulators is 5, 12 and 15V fixed output
available with several fixed output voltages voltages available

and three package options, greatly ® 0.04%!/V line regulation
expanding the versatility of this product line. ® 0.3%/A load regulation
The A-suffix devices are trimmed to +1% ® Thermal overload protection
tolerance and provide 0.04%/V line regulation e Short-circuit current limit protection
and 0.3%/A load regulation. Protection e Safe operating area protection
features include safe operating area current e Start P ith g i P it
limiting and thermal shutdown. The entire (ia s.:gp;?’els) gﬁggu't‘;emvo age
series of regulators is available in the metal = SU
TO-3 power package and the IP123A series e Selection of TO-3, TO-218, TO-220 or n
is also available in the TO-257 hermetic power TO-257 packages
package.
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3 AMP, 3-TERMINAL POSITIVE RGULATORS

—-65°C to 150°C
300°C

Input Voltage (Vo = 5V, 12V, 15V) Storage Temperature Range

Internal Power Dissipation

35V

internally Limited Lead Temperature (Soldering, 10 sec.)

Operating Temperature Range (Tj)
IP123A, LM123, IP123 —155°C to +150°C
IP323A 0°C to +125°C

Absolute maximum ratings are those values beyond which the safety of the device cannot be guaranteed. They are not meant to
imply that the device should be operated at these limits. The electrical characteristics provide conditions for actual device operation.

30W for K (TO-3), V (TO-218) and G (TO-257) Packages

PMAX =
PMAX = 25W for T (TO-220) Packages
n 1P123A-5 LM123-5
1P323A-5 P123-5
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max ] Units
Output Voltage, Vo lo=1A,V|Ny =7.5V 495 5 505 | 48 5 5.2 v
SmA<Ig<3A, PouT < PMAX - | 485 5.15 | 475 s25| v
BVViN s 15V
Line Regulation, AV lo=1A, 7.5V<VNy <15V . 15 25 mV
Load Regulation, AVg SmA<In<3A, VN =8V . 50 100 | mv
Quiescent Current, Ig SmA<Ig<3A,V|N =8V . 10 14 mA
Quiescent Current Change, Alg SmMASIn<3A,Viy =8V . 15 30 mA
lo=1A, 75VsVNys 15V . 15 30 mA
Output Noise Voltage, Viy 10Hz <f<100kHz 40 40 “Vrms
Ripple Rejection, AVpy/AVoyT f=120Hz, I = 1A 66 80 60 80 dB
8VsViys18v -] s0 56 dB
Short-Circuit Current, Igc ViN=15V 3 3 A
ViN=7.5V 4 4 A
Long -Term Stability 35 35 mVv
Thermal Resistance, K, V Package 15 25 2 °C/W
Junction to Case, 8¢ G, T Package 3 4 4 °C/W

The « denotes the specifications which apply over the full operating temperature range, all others apply at Tj = 25°C unless otherwise

specified.

Note: All characteristics are measured with a capacitor across the input of 0.22 uF and a capacitor across the outputof 0.1 pF. All
characteristics except noise voitage and ripple rejection ratio are measured using pulse techniques (lyy < 10ms, duty cycle <
5%). Output voltage changes due to changes in intemal temperature must be taken into account separately.
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3 AMP, 3-TERMINAL POSITIVE REGULATORS

IP123A-12 LM123-12
IP323A-12 1P123-12
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max |Units
Output Voltage, Vo lo=1A, VN =14.8V 1188 | 12 [1212} 116} 12 125 \
5mA <lg s 3A, PoyTt sPMAX 1164 1236 | 114 126 | V
15.4V Vg S22V
Line Regulation, AVo lo=1A, 14.8V<V|N S22V 36 60 mV
Load Regulation, AVg SmAsIn<3A, V| =154V 75 150 | mV
Quiescent Current, I SmA <l <3A, ViN =154V 10 14 mA
Quiescent Current Change, Alg SmA<Ig<3A, V)N =154V 15 30 | mA
Io=1A,14.8VsV|\y <22V 15 30 | mA
Output Noise Voltage, Vi 10Hz <f < 100kHz 75 75 KWrms
Ripple Rejection, AVINVAVOUT f=120Hz, lo=1A, 58 72 52 72 dB
15.4Vs V)N 254V 52 48 dB
Short-Circuit Current, Isc ViN=15.4V 3 3 A
Peak Output Current, lpk VIN=15.4V 4 4 A
Long -Term Stability 84 mvV
Thermal Resistance, K,V Package i85 25 C/W
Junction to Case, 6 G, T Package 3 C/W
IP123A-15 LM123-15
1P323A-15 P123-15
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max |Units
Output Voltage, Vo lo=1A,Vpy =17.9V 1485| 15 [15.15] 144 | 15 15.6 A
5mA <lg<3A, Poyt sPMax 1455 1545] 1425 1675] V
18.5VsVy s25V
Line Regulation, AVQ lo=1A, 17.9V<V|Ns25V 45 75 mV
Load Regulation, AVg SmASio<3A, Vi =18.5V 75 150 | mV
Quiescent Current, I SmAsSig<3A, ViN =18.5V 10 14 mA
Quiescent Current Change, Alg S5mAslg<3A,VN =185V 15 3.0 mA
lo=1A,17.9V<SV|N <25V 15 30 | mA
Output Noise Voltage, Vi 10Hz < f< 100kHz 90 90 Wems
Ripple Rejection, AViN/AVOUT f=120Hz, o= 1A 56 70 50 70 dB
18.5V<V)Ny <285V 50 46 dB
Short-Circuit Current, Igc VN =18.5V 25 25 A
Peak Qutput Current, Ipy ViN=18.5V 4 4 A
Long -Term Stability 105 105 | mV
Thermal Resistance, K, V Package 15 25 °C/W
Junction to Case, 8¢ G, T Package 3 4 C/W
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[P1234, 1E2aaA:

3 AMP, 3-TERMINAL POSITIVE REGULA TOS

Maximum Average Power
Dissipation for IP123K, AK, G, AG

Maximum Average Power
Dissipation for 323K, AK, V, AV

NORMALIZED QUPUT VOLTAGE (Vi

RIPPLE REJECTION (B}

134

Ta AMBIENT TEMPERATURE | C1

Ta AMBIENT TEMPERATURE 1 C

g 3
Z 4 <A
g 0 T § [ 1 ! ]
= = | . 1 |
& 158 OF HEAT SINKS =z T 1 L _1
2 7 : | vaxivom amaiE T
@ J w a7 TEMPERAT..RE
5 30 S 30 " i 4
x R x \ T t
w 13 Cw w En :
H 2acw N nemite ) H ! +
= o \ HEAT SINK 2 H T \V
& g
}
- 2 vscw )
g h’w\ I \4 N z } N
N INITE

: TN C et SR e
> . > 335 cw T
a B3 Cw — —_ z R t i

10 S ol . H
2 0w — s 2 Cw ~ +
F l \\\ \ z \\N \\

< o5 C

= [ s g H ———]
_ _ N i P———
E Z o0 | .
o 2 50 75 100 125 B 50 75 100 125
& &

Output Voitage

(Normalized to 1V at Tj = 25 °c)

99

10
7] 1
3
T
=3
S o1
2
ES
[a]
= I~ @
/ Z oo
=
5
P
z
30001
00001
50 -25 0O 25 50 75 100 125 150
TEMPERATURE ( Ci
Ripple Rejection
6
4 -
<
- 4
z
]
=
x
>
5]
pug
| ¢ 120w 2
ViN VOUut BVEC * 35 Vim, 5 2
lout 1A 3
71, %
0
) 5 10 5 20 25

QUTPUT VOLTAGE (Vi

Output Impedance

Ripple Rejection

100 [ l
N IouT - 50 mA
5 80
< [ <
out : our 304
o
o
& 60 +
CouT - 104F w vo S0V
« Vi 13VDC - 35V.m.
“ o O
S 12
/ Vin 10V @ 40
— Vour 5V —
lour 1A
. \
9 100 " 10K 100k ™ 10 10 100 10k 10k 10Ok 10M
FREQUENCY (Hzl FREQUENCY (Hg}
Current Limit Dropout Voltage
25 T
~ SvouT 100 mv
T, =1s0°C > +
: i
-j 1 < 2 ~ T
3 Ti: -55°C = . out 3A |1
I I ™~ .TUY Ta
]
e
= ——
b
3 louT 054 T
T, =25C = o
=l
a
o
=
5 05
g
z
0
0 5 W 15 20 25 30 35 ~75 50 -25 © 25 50 75 100 125 150

INPUT QUTPUT DIFFERENTIAL (V)

JUNCTION TEMPERATURE ¢ C)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



L
«

5%

-
l
.
$
<
P
¢

1
QuT 1A ™~ Vin 10V

5 Vour = 5v 4
ouT - 1A

«
w

QUIESCENT CURRENT ImA)
o

QUIESCENT CURRENT (mA)
IS
o

35 35
5 a 15 20 25 30 35 -75-50 -25 0 25 50 75 100 125 150

INPUT VOLTAGE (V) JUNCTION TEMPERATURE ( C)

Fixed Output Regulator Adjustable Output Regulator
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* Required if the regulator is located

far from the power supply filter. VouT = VREG * (VREG/Rt + 1g) R2

** Although no output capacitor is
needed for stability, it does help
transient response. (If needed, use (Rq +R2)
0.1 uF, ceramic disc} (]

VReG/R1 > 3 I, load regulation (L¢)=

(LR of Regulator)

Current Regulator

INPUT 3 2
REG.

R1

W

¢ OUTPUT

0.22 uF
] — -
laut

Vi
louT = ~BEG +1g
Rq

alq = 3.0 mA over line and load changes
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A IP123

1.5 AMP POSITIVE ADJU ABLE REGULATORS

Part Number Temperature Range Package
IP123AK-5 -55°C to +150°C TO-3
LM123K -55°C to +150°C TO-3
IP123K-5 -55°C to +150°C TO-3
IP323AK-5 0°C to +125°C TO-3
IP123AK-12 -55° to +150°C TO-3
IP123K-12 -55°C to +150°C TO-3
IP323AK-12 0°C to +125°C TO-3
IP123AK-15 -55°C to +150°C TO-3
IP123K-15 -55°C to +150°C TO-3
IP323AK-15 0°C to +125°C TO-3
IP323AV-5 0°C to +125°C TP-218
IP323AV-12 0°C to +125°C TO-218
IP323AV-15 0°C to +125°C TO-218
m IP323AT-5 0°C to +125°C TO-220
IP232AT-12 0°C to +125°C TO-220
IP323AT-15 0°C to +125°C TO-220
IP123G-05 -55°C to +150°C TO-257
IP123AG-05 -55°C to +150°C TO-257
IP123G-12 -55°C to +150°C TO-257
IP123AG-12 —-55°C to +150°C TO-257
IP123G-15 -55°C to +150°C TO-257
IP123AG-15 —-55°C to +150°C TO-257
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