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Description

The IP123A/ LM123/ IP223A/ LM223/ IP323A/
LM323 series of three terminal, three amp
regulators is available with several fixed output
voltages and three package options, greatly
expanding the versatility of this product line. The
A-suffix devices are trimmed to +1% tolerance
and provide 0.04%/V line regulation and 0.3%/A
load regulation. Protection features include safe
operating area current limiting and thermal
shutdown. The entire series of regulators is
available in the metal TO-3 power package and
the IP323A/IP323 series is also available in the
TO-218 and TO-220 plastic power packages.

82D 00298 D

3 Amp, 3-Terminal Positive
Regulators

7-58-//-13

Features

. 1% tolerance

« 5,12and 15V fixed ouput voltages
+ avallable

o 0.04%/V line regulation
«  0.3%/A load regulation
«  Thermal overload protection

« _ Short-circuit current limit
protection

. Safe operating area protection
«  100% therma! limit burn-in

«  Start-up with negative voitage
(& supplies) on output

« Selection of TO-3, TO-218, or

TO-220 packages
Connections
(Bottom View) (Top Views)
CASE
[
GROUND CASE CAsSE
ViN Vout GROUND | Q GROUND O
ViN \m Vout
vin vour GROUND
GROUND
TO-3 TO-218 TO-220
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Absolute Maximum Ratings 7=538/
Input Voltage (Vo =5V,12V,15V) 35v Operating Temperature Range (T))
IP123A, LM123 -55°C to +150°C
internal Power Dissipation Intemally Limited IP223A, LM223 -25°C to +150°C
IP323A, LM323 0°C to +125°C

Storage Temperature Range -65°C to 150°C

Lead Temperature (Soldering, 10 sec.) 300°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 opetation.

Electrical Characteristics
PMAX = 30W for K (TO-3) and V (TO-218) Packages

: é < PpAX = 25W for T (TO-220) Packages
=% b3 1P123A-S LM123-8
29 g P223A-8 LM223.5
=4 1P323A-5 LM323-8
§§ ng Parameter Test Conditions Min | Typ | Max | Min | Typ | Max | Units
% & 5 Output Voltage, Vo lo=1A,V|N =7.5V 495 5 5.05 4.8 5 5.2 \
> ;, r 5mA <Ig S3A, PouT S PMAX .| a8s 515 | 475 525 Vv
uc" 8 o 8VsV|ysS15V
S= 5 Line Regulation, AVo lo=1A,7.5V<V|Ny S 15V . 15 25 | mv
8= Load Regulation, AVQ SmA <o <3A, VN =8V . 50 100 | mv
® Quiescent Current, Iq 5mAsIQs3A,Viy =8V . 10 14 | ma
Quiescent Current Change, Alg SMA<In<S3A,V)y =8V . 1.5 3.0 mA
lo=1A, 7.5V<Vjy S 15V . 15 30 | ma
Output Noise Voltage, VN 10Hz <f<100kHz 40 40 Vs
Ripple Rejection, AViN/AVOUT fa 120Hz, I =1A 66 | 80 60 | 80 dB
8VsVpys18v «| s0 56 dB
Short-Circuit Current, Isc ViN=15V 3 3 A
ViN=75V 4 4 A
Long -Term Stability 35 35 mv
Thermal Resistance, K,V Package 15 25 2 °C/W
Junction to Case, 8¢ 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 output of 0.1 uF. All
characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (ty < 10ms, duty cycle <
5%). Output voltage changes due to changes in intemal temperature must be taken into account separately.
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Electrical Characteristics (Cont.) 7—SR=//-( D
1P123A12 1P123-12
P223A-12 1P223-12
1P322A-12 1PA2-12
Parameter Test Conditions Min | Typ | Max | Min | Typ Max | Units
Output Voltage, Vo lo=1A, VN =148V 1188 | 12 |1242 | 115] 12 1251 V
5mA <lg <3A, Pout SPMAX <1164 1236 | 114 126 | v
15.4V<Vy S22V
Line Regulation, AVQ Ig=1A, 148V VN S22V . 36 60 mV
Load Regulation, AVo smA lg S 3A, Vi = 154V . 75 150 | mV
Quiescent Current, lg smA<lg<3A, ViN =154V . 10 14 mA
Quiescent Current Change, Alg SmA<ig<3A, Vi =154V . 15 30 | mA
Io=1A,14.8V<Vyy <22V Lol 15 30 | mA
Output Noise Voltage, VN 10Hz << 100kHzZ 75 75 “Wrms
Ripple Rejection, AViNAVOUT f=120Hz, o= 1A, 58 72 52 72 dB
15.4VsV|N 254V -] 52 48 dB
Short-Circuit Current, Isc Vin=154V 3 3 A
Peak Output Current, lpk Vin=15.4V 4 4 A
Long -Term Stability 84 84 mV
Thermal Resistancs, K,V Package 15 25 °C/W — ;é’
Junction to Case, 8¢ T Package 3 4 CIW % g g
Lo
P123A-15 1P123-15 w>
1P223A-15 1P223-15 - § S<’.
1P323A-18 1P323-13 o™
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max JUnits Ic))a §‘3
Output Voltage, Vo lo=1A,Vin =17.8V 1485| 15 |1545] 144 ] 15 | 186 ] V = '.T, Py
5mA <lg < 3A, PouT SPMAX <] 1455 1545 1425 1575] V BRE
18.5V SV <25V CrE
Line Regulation, AVQ lo=1A, 17.9VSV|NS25V . 45 75 | mV 7]
Load Regulation, AVp 5mAslgs3A, VN =185V . 75 150 | mV
Quiescent Current, ig SmA<IQ<3A, Vi =185V . 10 14 | mA
Quiescent Current Change, Alq 5mA<Igs<3A,V|N =185V . 15 3.0 | mA
' , lo=1A,17.9VsV|y $25V . 15 30 | mA
Output Noise Voltage, VN 10Hz < f<100kHzZ 90 90 Wrms
Ripple Rejection, AViN/AVOUT f=120Hz,Ig=1A 56 | 70 50 | 70 dB
18.5VsV|N $28.5V o] 80 46 dB
Short-Circuit Current, Isc Vin=18.5V 25 25 A
Peak Output Current, lpk Vin=18.5V 4 4 A
Long -Term Stability 105 105 | mV
Thermal Resistance, K,V Package 15 | 28 °C/W
Junctionto Case, €y¢ T Package 3 4 °C/W
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Typical Perf Characteristics 7-S8-//~/
ypical Periormance aracterislic.
Maximum Average Power Maximum Average Power
Dissipation for {P123K,AK, 223K, AK Dissipation for 323K, AK, V, AV
H g
g | g 0 l
£ S
s HSA OF HEAT SINKS £ | sa 0f neaT
@ @ MAXIMUM AMBIENT
b ‘ @ aT” TEMPERATURE
G 30 3 30
x = 13 Cw ~N
g 2 '\"Q RATORS g —
> e~ \ K > 24 CW
G 20—y, cw\\t\\\ N 8 '\L\\\\ N S
[-4 @
H \L\ P \\ E F—33 cw ‘\ \Nir SINK '
< 63 Cw \ < '\\
R = . : —~— . 3 ol - ~—— \\\
105 Cw
= [=——— x =
E ‘\.\._ E | 105 cw - \\ IS
= —
. 2 —
0 z 0
S s 50 75 100 125 S o 50 13 100 125
& TA. AMBIENT TEMPERATURE ( C) * Ta. AMBIENT TEMPERATURE (C1
Output Volta
(N ized 1 T;=25° o imped Ripple Rejecti
ormalized to 1V at Tj = 25 C) utput impedance ipple Rejection
162 10 100 l |
s !
Hd & 1 Emm— IQuT = S0 mA
2o H s 8 N u
2 5 =3 Cour O =
o g ; o S IguT * 3.0A
-— o =
SR 5 E 2 | \
= 51 3 g 60 :
a = w Vi s50v
8)8 g g // — % om Cout = 10uF w vﬁ,- VoG + 3 Vs \
el —— []
=3 ] 5 yd i ©8.
LS T g = vin 10V & 40
8‘)< Q g 30001 P vour 5v—§
© g ﬁ g — 1ouT 1A
P
=AQ
g o E %8 0.0001 20
- 250 -25 0 26 50 75 100 125 150 10 100 & 1o« 100k M 10 10 100 10k 10k 100k 1.0M
S
w0 g g TEMPERATURE { C) FREQUENCY (Hz) FREQUENCY (Hal
-
§V= Ripple Rejection Current Limit Dropout Voltage
goa - % ¢ 1 25 ——
- . AVouT - 100 mV
(% T, = 150°C s
3 1 R
g 80 : < = Tr -8 ¢ s 3 \\ lout A L1
=2 r 4 3 4 1
] L] é Eas S~ eaur
g < S 8 =
¥ 20 3 5 Tt = 0 SA ]
: | _F-120ms ,é Tj=25°C 5
§ VN VOUT > BVDC + 35 Vims £ 2 3
-3 Tout - 1 3 Q
« — c I
671, 5 NG 508
2
Ed
50 o 0
° 5 10 15 20 2% o s 10 15 20 25 30 35 75 56 -25 0 25 50 75 100 125 150
QUTPUT VOLTAGE {V) INPUT-OUTPUT DIFFERENTIAL (V) JUNCTION TEMPERATURE {*C)
Quiescent Current Quiescent Current
55 55 I
v & -
JC] i - T~ vine s 10V
] Tosc f s VouT = 5V
g 56 /, ; ING o
= & ~
@< / o
E | 5 as \‘
o o ~N
bt bt
g 2 ™
g 45 5
3 3 *
4
35— 35
5 0 15 20 25 30 35 2550 25 © 25 50 75 100 125 150
INPUT VOLTAGE V1 JUNCTION TEMPERATURE (°C}
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Applications Information T=S8=//-1/ R
Fixed Output Regulator Adjustable Output Regulator
INPUT 1 2 OUTPUT INPUT 1 2 OUTPUT
REG. REG.
<
B ) 3 | GND %: R1
ci® .e AL ¢
0.22 uF c2 = 0224 ‘[
T l—>4: R2
<
= ¢
= —
* Required if the regulator is {ocated
far from the power supply filter. VouT = VReG + (VREG/R1 * la) R2
*+ Although no output capacitor is - L)~
needed for stability, it does help VREG/R1 > 3 I, load regulation (Lr)
transient response. (If needed, use (Rq + 92)] {Lp of Regulator)
0.1 uF, ceramic disc) Rj

Current Regulator

INPUT 1 2

REG.
| 3 R1
ci
.22 uf OUTPUT
——
| lout

Al = 3.0 mA over line and load changes
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Order Information

Part Number

IP123AK-5
LM123K-5

IP223AK-5
LM223K-5

IP323AK-5
LM323K-5

IP123AK-12
IP123K-12

IP223AK-12
IP223K-12

[P323AK-12 -
IP323K-12

IP123AK-15
IP123K-15

IP223AK-15
IP223K-15

IP323AK-15
IP323K-15

IP323AV-5
IP323V-5

IP323AV-12
IP323V-12

IP323AV-15
IP323V-15

Section 5 - Voltage Regulators
IP123A, IP223A, IP323A
LM123, LM223, LM323

IP323AT-5
LM323T-5

IP323AT-12
IP323T-12

IP323AT-15
IP323T-15

specifications without notice at any time.

Temperature Range

Integrated Power Semiconductors, Ltd. cannot assume responsibil
an Integrated Power product. No circult patent licenses are implie

-55°C to +150°C
-55°C to +150°C

-25°C to +150°C
-25°C to +150°C

0°C to +125°C
0°C to +126°C

-55°C to +150°C
-55°C to +150°C

-25°C to +150°C
-25°C to +150°C

0°C to +125°C
0°C to +125°C

-565°C to +150°C
-55°C to +150°C

-25°C to +150°C
-25°C to +150°C

0°C to +1256°C
0°C to +1256°C

0°C to +1256°C
0°C to +125°C

0°C to +126°C
0°C to +125°C

0°C to +125°C
0°C to +125°C

0°C to +125°C
0°C to +125°C

0°C to +125°C
0°C to +125°C

0°C to +125°C
0°C to +125°C
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Package

TO-3
TO-3

TO-3
TO-3

TO-3
TO-3

TO-3
TO3

TO-3

TO-3 !

TO-3

TO3

TO-3
TO-3

TO-3
TO-3

T0-3
TO-3

TO-218
TO-218

T0-218
TO-218

TO-218
TO-218

TO-220
TO-220

TO-220
TO-220

TO-220
TO-220

ity for use of any circuitry other than circuitry entirely embodied in
d. Integrated Power reserves the right to change the circuitry and

Integrated Power Semiconductors, Ltd.
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2757 Walsh Avenue, Suite 201, Santa Clara, CA 95051 « Telephone : 408-727-2772 » Telex: 350073 (IPS SNTA) « FAX: 408-988-6185
8 Quaker Drive, West Warwick, RI 02893 « Telephone: 401-821-4260 » Telex: 332948 (IPS Ri) « FAX: 401-823-7260
2081 Business Center Drive, Sute 140, Irvine, CA 82715 » Telephone: 714-762-0188 + FAX: 714-752-5019

789 Tumplke Street, North Andover, MA 01845 » Telephone: 617-683-9042 « FAX:617-976-0193
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