NEGATIVE ADJUSTABLE {Tr:electronics

VOLTAGE REGULATOR Semelab Limited

IP137K / LM137K
IP137AK I LM137AK
IP137HVK [ LM137HVK
IP137ZAHVK / LM137AHVK
IP337K / LM337K
IP337AK I LM337AK
IP337HVK [ LM337HVK
IP337ZAHVK / LM337AHVK

FEATURES APPLICATIONS

e 1.5A Output Current Guaranteed e Adjustable Power Supplies

e Internal Thermal Overload Protection e  System Power Supplies

e Qutput Short Circuit Protected e Precision Voltage / Current Regulators
e  Hermetic Metal TO3 Package

o

Screening Options Available

DESCRIPTION

The 137/337 Series regulators are adjustable 3 terminal voltage regulators capable of supplying in excess of -1.5A over an
output voltage range of -1.2V to -37V (HV Series, -47V). The regulators are exceptionally easy to apply requiring only 2 external
resistors to set the output voltage and 1 output capacitor for frequency compensation.

Every effort has been made to make these devices easy to use and difficult to damage. Internal current limiting and power

limiting coupled with true thermal limiting prevents damage due to overloads or shorts, even if the regulators are not fastened
to a heat sink.

ABSOLUTE MAXIMUM RATINGS (Tc = 25°C unless otherwise stated)

VI-VOo | Input - Output Voltage Differential Standa.rd 40V
HV Series 50V
0 Output Current Internally Limited
PD Power Dissipation Internally Limited
T Operating Junction 137 Series -55 to +150°C
Temperature Range 337 Series 0 to +125°C
Tstg Storage Temperature Range -65 to +150°C
THERMAL PROPERTIES
Symbols | Parameters Min. |Typ. |Max. |Units
Raic Thermal Resistance, Junction To Case 3 °C/W

** This datasheet supersedes document 2831

Semelab Limited reserves the right to change test conditions, parameter limits and package dimensions without notice. i

Information furnished by Semelab is believed to be both accurate and reliable at the time of going to press. However (SEM ELAB E

Semelab assumes no responsibility for any errors or omissions discovered in its use. Semelab encourages customers to

verify that datasheets are current before placing orders. A subsidiary of
TT electronics plc.
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NEGATIVE ADJUSTABLE
VOLTAGE REGULATOR

Semelab Limited

ELECTRICAL CHARACTERISTICS(1)(3) (1 = 25°C unless otherwise stated)

LM137, IP137, LM137HV, IP137HV
Symbols Parameters Test Conditions Min. | Typ | Max. | Units
louT = 10mA -1.225 | -1.250 | -1.275
VREF Reference Voltage 10mA < IouT < IMAX P < PMAX: vV
e | -1.200 | -1.250 | -1.300
3V = (ViNVouT) = Vivax
AVoUT 2 3V < (ViNVour € VMax: 0.010 | 0020 |
Y Line Regulation o
AVIN 9 loyt = 10mA . 0.020 | 0.050
VOUT <5V 15 25 mV
AVout Vout 25V 0.3 0.5 %
ion 2)(3) 10mA <1 <|
AloUT Load Regulation OUT = 'MAX VouT S5V | e 20 0 Iy
VOUT 25V | o 0.3 1.0 %
_ ViN = -14.58V, IgyT = 1.5A, .
Thermal Regulation Pp = 20W, Ty = 25°C, 10ms Pulse 0.002 | 0.02 %/\W
Vour =-10V Capy=0 60
Ripple Rejection dB
f=120Hz Capy=10pF| e | 66 77
IAD) Adjust Pin Current ) 65 100
10mA < IOUTS IMAX ° 0.5 5 A
u
Alpp) Adjust Pin Current Change 3V = (ViN-VouT) S 40V . 2 5
3V < (ViN-VouT) £ 50V (HV Series) | o 3 6
(V|N - VOUT) <40V . 2.5 5
IMIN Minimum Load Current mA
(V|N - VOUT) <10V . 1.2 3
VIN - Vour) s 15V e| 15 2.2 3.2
lcL Current Limit (VIN - Vour) = 40V o| 024 0.4 A
(V|N - VOUT) =50V (HV Series) . 0.2 0.4 0.8
AV,
ouUT Temperature Stability . 0.6
ATEMP
AV o
£YoUT Long Term Stability Tp = 125°C, 1000Hrs 03 | 10 %
ATIME
RMS Output Noise _ ro
en (% of Vo) Tp=25°C, 10Hz < f < 10KHz 0.003
Notes

The e denotes the specifications which apply over the full operating temperature range.

(1)  Test conditions unless otherwise stated: V| - Vot = 5V, lgyt = 0.5A, Ppax = 20W, Iyax = 1.5A
(2) Regulation is measured at constant junction temperature, using pulse testing at a low duty cycle. Changes in output voltage due to heating

effects are covered under thermal regulation specifications. Load regulation is measured at '/,” below the bottom of the package.

(3)  Vpmax =40V for LM137, IP137, LM137A, IP137A, LM337, IP337, LM337A, IP337A
Vpmax = 50V for LM137HV, IP137HV, LM137AHV, IP137AHV, LM337HV, IP337HV, LM337AHV, IP337AHV
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NEGATIVE ADJUSTABLE
VOLTAGE REGULATOR

Semelab Limited

ELECTRICAL CHARACTERISTICS(1)(3) (1 = 25°C unless otherwise stated)

LM137A, IP137A, LM137AHV, IP137AHV
Symbols Parameters Test Conditions Min. | Typ | Max. | Units
loyt = 1T0mA -1.238 | -1.250 | -1.262
VREF Reference Voltage 10mA <1 <| ,P<P , Vv
OUT = MAX MAX e | -1.220 | -1.250 | -1.280
3V = (ViN-Vour = Vmax
AVout 2) 3V < (VinVour £ Vvax: 0.005 | 0.010 .
AV Line Regulation o
AVIN 9 loyt = 10mA . 0.010 | 0.030
VOUT <5V 5 25 mV
AVout Vourt 25V 0.1 0.5 %
T Load Regulation (2)3) 10mA <loyT < Imax
AlouT 9 VouT<5V | e 10 50 mV
_ ViN = -1458VY, gyt = 1.5A, .
Thermal Regulation Pp = 20W, Ty = 25°C, 10ms Pulse 0.002 | 0.02 %/\W
VOUT=—10V CADJ =0 60 66
Ripple Rejection dB
f=120Hz Capy=10uF| e | 70 80
IAD) Adjust Pin Current . 65 100
10mA < IOUTS IMAX ° 0.2 2 A
U
Alpp) Adjust Pin Current Change 3V < (ViN-Vour) s 40V ° 1.0 5
3V < (V|N-VOUT) < 50V (HV Series) | o 2 6
(V|N - VOUT) < 40V ° 2.5 5
IMIN Minimum Load Current mA
(V|N - VOUT) <10V ° 1.2 3
(V|N -VOUT)S 15V ° 1.5 2.2 3.2
lcL Current Limit VIN - VouT) = 40V o| 024 0.4 1.0 A
<V|N - VOUT) =50V (HV Series) ) 0.2 0.4 0.8
AV,
£YoUT Temperature Stability ° 0.6 1.5
ATEMP
AV, . o
ﬁ Long Term Stability Tp =125°C, 1000Hrs 0.3 1.0 %
RMS Output Noise _ ro
en (% of Vo) Tp=25°C, 10Hz < f < 10KHz 0.003
Notes

The e denotes the specifications which apply over the full operating temperature range.

(1) Test conditions unless otherwise stated: VIN - VouT = 5V, loyt = 0-5A, Ppmax = 20W, Iyax = 1.5A

(2) Regulation is measured at constant junction temperature, using pulse testing at a low duty cycle. Changes in output voltage due to heating

effects are covered under thermal regulation specifications. Load regulation is measured at '/,” below the bottom of the package.

(3)  Vpmax =40V for LM137, IP137, LM137A, IP137A, LM337, IP337, LM337A, IP337A
Vpmax = 50V for LM137HV, IP137HV, LM137AHV, IP137AHV, LM337HV, IP337HV, LM337AHV, IP337AHV
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NEGATIVE ADJUSTABLE
VOLTAGE REGULATOR

Semelab Limited

ELECTRICAL CHARACTERISTICS(1)(3) (1 = 25°C unless otherwise stated)

LM337, IP337, LM337HV, IP337HV
Symbols Parameters Test Conditions Min. | Typ | Max. | Units
louT = 10mA -1.213 | -1.250 | -1.287
VREF Reference Voltage 10mA < IouT < IMax P < PMAX: v
e | -1.200 | -1.250 | -1.300
3V = (ViNVouT) = Vivax
AVoUT ) 3V < (ViNVour € VMax: 0.010 | 0.040 |
Y Line Regulation o
AVIN J loyt = 10mA . 0.020 | 0.070
VOUT <5V 15 50 mV
AVout Vout 25V 0.3 1.0 %
ion 2)(3) 10mA < <|
AloUT Load Regulation OUT = 'MAX VouT S5V | e 20 20 Y
VOUT 25V | o 0.3 1.5 %
_ ViN = -14.58V, IouT = 1.5A, .
Thermal Regulation Pp = 20W, Ty = 25°C, 10ms Pulse 0.003 | 0.04 %/\W
Vour =-10V Capy=0 60
Ripple Rejection dB
f = 120Hz Capy=10pF| e | 66 77
IAD) Adjust Pin Current ) 65 100
1T0mA < IOUTS IMAX ° 0.5 5 A
u
Alpp) Adjust Pin Current Change 3V = (V|N-Vour) s 40V . 2 5
3V = (ViN-VouT) £ 50V (HV Series) | o 3 6
(V|N - VOUT) < 40V ° 25 10
IMIN Minimum Load Current mA
(V|N - VOUT) <10V ° 1.0 6
VIN - Vour) s 15V e| 15 2.2 35
IcL Current Limit (VIN - Vour) = 40V e| 0.15 0.4 A
(V|N - VOUT) =50V (HV Series) . 0.1 0.4 0.8
AV,
ouUT Temperature Stability . 0.6
ATEMP
AV o
£YoUT Long Term Stability Tp = 125°C, 1000Hrs 03 | 10 %
ATIME
RMS Output Noise _ ro
en (% of Vo) Tp=25°C, 10Hz < f < 10KHz 0.003
Notes

The e denotes the specifications which apply over the full operating temperature range.

(1)  Test conditions unless otherwise stated: V| - Vot = 5V, lgyt = 0.5A, Ppax = 20W, Iyax = 1.5A

(2) Regulation is measured at constant junction temperature, using pulse testing at a low duty cycle. Changes in output voltage due to heating
effects are covered under thermal regulation specifications. Load regulation is measured at '/,” below the bottom of the package.

(3)  Vpmax =40V for LM137, IP137, LM137A, IP137A, LM337, IP337, LM337A, IP337A
Vpmax = 50V for LM137HV, IP137HV, LM137AHV, IP137AHV, LM337HV, IP337HV, LM337AHV, IP337AHV
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NEGATIVE ADJUSTABLE
VOLTAGE REGULATOR

Semelab Limited

ELECTRICAL CHARACTERISTICS(1)(3) (1 = 25°C unless otherwise stated)

LM337A, IP337A, LM337AHV, IP337AHV
Symbols Parameters Test Conditions Min. | Typ | Max. | Units
loyt = 1T0mA -1.238 | -1.250 | -1.262
VREF Reference Voltage 10mA <1 <| ,P<P , Vv
OUT = MAX MAX e | -1.220 | -1.250 | -1.280
3V = (ViN-Vour = Vmax
AVout 2) 3V < (VinVour £ Vvax: 0.005 | 0.010 .
AV Line Regulation o
AVIN 9 loyt = 10mA . 0.010 | 0.030
VOUT <5V 5 25 mV
AVout Vourt 25V 0.1 0.5 %
T Load Regulation (2)3) 10mA <loyT < Imax
AlouT 9 VouT<5V | e 10 50 mV
_ ViN = -1458VY, gyt = 1.5A, .
Thermal Regulation Pp = 20W, Ty = 25°C, 10ms Pulse 0.002 | 0.02 %/\W
VOUT=—10V CADJ =0 60 66
Ripple Rejection dB
f=120Hz Capy=10uF| e | 70 80
IAD) Adjust Pin Current . 65 100
10mA < IOUTS IMAX ° 0.2 2 A
U
Alpp) Adjust Pin Current Change 3V < (ViN-Vour) s 40V ° 1.0 5
3V < (V|N-VOUT) < 50V (HV Series) | o 2 6
(V|N - VOUT) < 40V ° 2.5 5
IMIN Minimum Load Current mA
(V|N - VOUT) <10V ° 1.2 3
(V|N—VOUT)S 15V ° 1.5 2.2 3.5
lcL Current Limit VIN - VouT) = 40V o| 024 0.4 1.0 A
<V|N - VOUT) =50V (HV Series) ) 0.2 0.4 0.8
AV,
£YoUT Temperature Stability ° 0.6 1.5
ATEMP
AV, . o
ﬁ Long Term Stability Tp =125°C, 1000Hrs 0.3 1.0 %
RMS Output Noise _ ro
en (% of Vo) Tp=25°C, 10Hz < f < 10KHz 0.003
Notes

The e denotes the specifications which apply over the full operating temperature range.

(1) Test conditions unless otherwise stated: VIN - VouT = 5V, loyt = 0-5A, Ppmax = 20W, Iyax = 1.5A

(2) Regulation is measured at constant junction temperature, using pulse testing at a low duty cycle. Changes in output voltage due to heating

effects are covered under thermal regulation specifications. Load regulation is measured at '/,” below the bottom of the package.

(3)  Vpax =40V for LM137, IP137, LM137A, IP137A, LM337, IP337, LM337A, IP337A
Vpmax = 50V for LM137HV, IP137HV, LM137AHV, IP137AHV, LM337HV, IP337HV, LM337AHV, IP337AHV
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VOLTAGE REGULATOR " Semelab Limited

APPLICATIONS INFORMATION

High Stability Regulator Multiple Tracking Regulators

The output stability, load regulation, line regulation, In the application shown below, regulator #2 to “N" will
thermal regulation, temperature drift, long term drift,  track regulator #1 to within £24mV initially, and to

and noise, can be improved by a factor of 6.6 over +60mV over all load line, and temperature conditions.
the standard regulator configuration. This assumes a

zener has 20PPM/°C maximum drift and about 10 If any regulator output is shorted to ground, all other
times lower noise than the regulator. outputs will drop to -2V. Load regulation of regulators #2

to “N” will be improved by YOUT / 1.25V compared to a
standard, so regulator #1 should be the one which has
the lowest load current.

% 1
l . = ouF =% 70uF . L
— R2 01 -_
= v SOLID T TuF
TANTALUM SoLD
- TANTALUM
= 1ul
iy i | A Moo
. 4 v, v
1% 1% _Vp © N out ) 0-Vou
REG #1
ADJ
v o———ViN Vour VO IP137
VN (Vor17) —Vour
po_ —OUT’ _ _908 Q
R2= 508x 103 — —
IP137 - |4 TWF =
;:t 2“’: __1N4002 T SOLID
ADJ A TANTALUM
v v
IN ouT| 0 —Vout
REG #2
IP137
Dual Tracking Supply 1
. tar 'y T 1spclfun
; ooz
v v ABJ TANTALUM
+Vyo——— IN ouT| O +V \
out IN Vour: O—Vourn
ADJ REG #N
. S FTa
100 @ 2o A, DI
1% s 22 1N4002
-1 W
Current Regulator
R3
. 1
= ct
=+ 1uF
FRNATALUM
22
e T w .
1% A D2 6 o——"N out ANA o)
1N4002 Rg
1.25V
ADJ IP137 1= 6BpA + 12>
v v R
Vo IN ouTt oV
out 0.8 <Rg<2500Q
IP137

* Solid Tantalum
** R1 & R5 maybe trimmed slightly to improve tracking
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NEGATIVE ADJUSTABLE
VOLTAGE REGULATOR

Semelab Limited

MECHANICAL DATA

Dimensions in mm (inches)

38.61 (1.52)
39.12 (1.54)

29.9 (1.177)
30.4 (1.197)

3.84 (0.151)

4.09 (0.161)

TO3 (TO-204AA)

Pin 1 = ADJ.

6.35 (0.25)
945(0.35)
.52 (0.06)
3.43(0.135)
A
So
g gL _
co — QR %
~o o e
o [aV =)
o =3
v
7.92 (0.312)
12.70 (0.50)

Pin 2 =Voyt Case=V|N
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




