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LM 137H V /L M 337H V  3-Term inal A djustable  N egative  
R egulators (High V o ltag e)
General Description
The LM 137H V /LM 337H V  are ad justable 3-term ina l nega
tive  vo ltage  regu la tors capable  o f supply ing in excess o f 
- 1 .5 A  ove r an ou tpu t vo ltage  range o f - 1 .2 V  to  -4 7 V .  
These regu la tors are exceptiona lly easy to  apply, requiring 
on ly 2 externa l resistors to  se t the  ou tpu t vo ltage  and 1 
ou tpu t capacito r fo r frequency com pensation. The  circuit 
design has been optim ized fo r exce llen t regu la tion and low 
therm al transients . Further, the  LM 137H V series fea tures 
internal cu rrent lim iting, therm al shutdow n and safe-area 
com pensation, m aking them  virtua lly  b low out-p roo f aga inst 
overloads.
The  LM 137H V /LM 337H V  serve a w ide varie ty o f app lica 
tions including loca l on-card regulation, program m able -ou t
put vo ltage  regulation o r precision current regulation. The 
LM 137H V /LM 337H V  are ideal com plem ents to  the 
L M 117H V /LM 317H V  ad justab le  positive  regulators.

Features
■ O utput vo ltage ad justab le  from  - 1 .2 V  to  - 4 7 V
■ 1.5A ou tpu t cu rrent guaranteed, -5 5 ° C  to  +150°C
■ Line regulation typ ica lly  0.01 % /V
■ Load regulation typ ica lly  0 .3%
■ E xce llent therm al regulation, 0 .0 0 2 % /W
■ 77 dB ripple re jection
■ E xce llent re jection o f therm a l transients
■ 50 ppm /°C  tem pera tu re  coe ffic ien t
■ Tem peratu re -independent cu rrent lim it
■ Internal therm al overload p ro tection
■ 100%  e lectrica l burn-in
■ S tandard 3-lead trans is to r package
■ O utput short c ircu it p ro tected

Typical Applications

A djustable N egative V o ltage Regulator

T L/H /9066-1

- V o u t  =  -1 -2 5 V  ( l  +  +  [ - lA d ,(R 2) ]

tC 1 =  1 juF solid tantalum or 10 jaF aluminum electrolytic 
required for stability. Output capacitors in the 
range of 1 juF to 1000 p,F of aluminum or tantalum  
electrolytic are commonly used to provide im
proved output impedance and rejection of tran
sients.

*C2 = 1 fxF solid tantalum is required only if regulator is 
more than 4" from power-supply filter capacitor.
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Absolute Maximum Ratings
If M ilitary /A ero sp ace  specified  devices  are  required, Storage Tem peratu re — 65°C to  +1 5 0 °C
contac t the  National S em iconductor Sales O ffic e / Lead Tem peratu re  (Soldering, 10 sec.) 300°
D istributors fo r availability and specifications. 
(N o te  3) ESD rating is to  be determ ined.

Power D issipation In ternally lim ited Preconditioning
Input— O utput Voltage D ifferentia l 50V Burn-In in Therm al L im it 100%  A ll D evices
O perating Junction Tem perature  Range

LM 137H V — 55°C to  + 1 50°C
LM 337H V 0°C to  + 1 25°C

Electrical Characteristics (N o te i)

P aram eter
L M 1 3 7 H V L M 3 3 7 H V

C onditions Units
Min Typ M ax Min Typ M ax

Line Regulation T j  =  25°C, 3V <: |V|N - V o u t I ^  50V, 0.01 0.02 0.01 0.04 % /V(N ote 2) lL =  10 mA

Load Regulation T j  =  25°C, 10 m A ^  Iq u t  ^  <MAX 0.3 0.5 0.3 1.0 %

Therm al Regulation T j  =  25°C, 10 m s Pulse 0.002 0.02 0.003 0.04 %/w
A djustm ent Pin C urrent 65 100 65 100 ja A

A djustm ent Pin C urrent Change 10 mA ^  I I  ^  Im a x 2 5 2 5 ju A

3.0V <  |V|N - V o u t I ^  50V, 
T j  =  25”

4 6 3 6 j i iA

R eference  V oltage T j =  25°C, (Note 3) -1 .2 2 5 -1 .2 5 0 -1 .2 7 5 -1 .2 1 3 -1 .2 5 0 -1 .2 8 7 V
3V <; |V|N - V 0 u t I ^  50V, (N ote 3) 
10 m A ^  Iq u t  ^  Im a x . p m a x

-1 .2 0 0 -1 .2 5 0 -1 .3 0 0 -1 .2 0 0 - 1 .2 5 0 -1 .3 0 0 V

Line Regulation 3V ^  |V|N - V 0 u t I ^  50V, (N ote 2) 
lL =  10 m A 0.02 0.05 0.02 0.07 % /V

Load R egulation 10 mA ^  Iq u t  ^  Im a x . (N ote 2) 0.3 1 0.3 1.5 %

Tem peratu re  S tability T m in  ^  T j ^  T m a x 0.6 0.6 %

M inim um  Load Current |V |N -V o u t I 2  50V 2.5 5 2.5 10 m A
|V |N_ V o u t I ^  10V 1.2 3 1.5 6 mA

C urrent Lim it |V |N “ V o u t I ^  13V 
K Package 1.5 2.2 3.2 1.5 2.2 3.5 A
H Package 0.5 0.8 1.6 0.5 0.8 1.8 A
|V |N “ Vo u t I =  50V 
K Package 0.2 0.4 0.8 0.1 0.4 0.8 A
H Package 0.1 0.17 0.5 0.050 0.17 0.5 A

RM S O utpu t Noise, % o f V o u t T j =  25°C, 10 Hz ^  f  ^  10 kHz 0.003 0.003 %

R ipple R ejection Ratio Vq u t  =  -1 0 V ,  f  =  120 Hz 60 60 dB
Ca DJ =  1 0 /xF 66 77 66 77 dB

Long-Term  S tability Ta  =  125°C, 1000 Hours 0.3 1 0.3 1 %

Therm al Resistance, Junction H Package 12 15 12 15 °C /W
to  Case K Package 2.3 3 2.3 3 °c/w
Therm al Resistance H Package 140 140 °c/w

K Package 35 35 °c/w
Note 1: Unless otherwise specified, these specifications apply: -5 5 ° C  £  Tj ^  +  150°C for the LM 137HV, 0°C ^  Tj ^  +  125°C for the LM337HV; V i n - V q u t  =  
5V; and Iq u t  =  0.1 A for the TO -39 package and Iq u t  =  0.5A  for the TO -3 package. Although power dissipation is internally limited, these specifications are
applicable for power dissipations of 2W  for the TO -39 and 20W  for the TO-3. Im a x  is 1.5A for the TO -3 package and 0.2A for the TO -39 package.
Note 2: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due to heating effects are 
covered under the specification for thermal regulations. Load regulation is measured on the output pin at a point y8" below the base of the TO -3 and TO -39
packages.
Note 3: Refer to R ETS237HVH drawing for LM 137HVH or R ETS137HVK for LM 137HVK military specifications.
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Thermal Regulation
W hen pow er is d issipated in an 1C, a tem perature  g rad ient 
occurs across the 1C chip a ffecting the individual 1C circuit 
com ponents. W ith an 1C regulator, th is grad ient can be es
pecially severe since pow er d issipation is large. Therm al 
regulation is the  e ffe c t o f these  tem perature  grad ients on 
output vo ltage (in percentage output change) per W att of 
pow er change in a specified  tim e. Therm al regulation e rror 
is independent o f e lectrica l regu la tion or tem perature  co e ffi
cient, and occurs w ith in 5 m s to  50 ms a fte r a change in 
pow er dissipation. Therm al regulation depends on 1C layout 
as well as e lectrica l design. The  therm al regulation o f a vo lt
age regu la tor is defined as the percentage change o f V o u t . 
per W att, w ith in the  firs t 10 ms afte r a step o f pow er is 
applied. The LM 137H V ’s specifica tion is 0 .0 2 % /W , max.

r
u %

— 10 ms
T L /H /9 066-3

LM 137HV, V0 UT =  - 1 0 V  
v IN - VouT =  - 4 0 V  
lL =  0A — > 0.25A —► 0A  
Vertical sensitivity, 5 m V/div  

FIGURE 1

In Figure 1, a typ ical LM 137H V ’s output d rifts  on ly 3 mV (or 
0 .03%  o f V o u t  =  - 1 0 V )  when a 10W pulse is applied fo r 
10 ms. Th is perform ance is thus w ell inside the  specifica tion  
lim it o f 0 .0 2 % /W  x 10W =  0 .2%  max. W hen the  10W  pulse 
is ended, the therm al regulation again show s a 3 mV step as 
the  LM 137HV chip coo ls off. N ote  tha t the  load regulation 
e rror o f about 8 mV (0 .08% ) is additional to  the  therm al 
regulation error. In Figure 2, when the 10W  pulse is applied 
fo r 100 ms, the  ou tpu t d rifts  on ly slightly beyond the  d rift in 
the  firs t 10 ms, and the therm al e rror stays w ell w ith in  0.1 % 
(10 mV).

LM 137HV, V0 UT =  - 1 0 V  
v IN ~ v OUT =  - 4 0 V  
lL =  0A - >  0.25A —► 0A  
Horizontal sensitivity, 20 ms/div  

FIG U R E 2

Connection Diagram (See Physical D im ensions section  fo r fu rthe r in form ation)

TO -3
M etal Can Package

T L /H /9 066-5

O rder N um ber LM 137H VK  S teel or LM 337H VK  Steel 
See NS P ackage N um ber K02A

TO -39
Metal Can Package

ADJUSTMENT

T L /H /9 066-6
B ottom  V iew

O rder Num ber LM 137H VH  or LM L337H VH  
See NS P ackage N um ber H03B
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Typical Applications (Continued)

A djustable High V o ltage R egulator

T L /H /9 066-7

Full output current not available 
at high input-output voltages

*The 10 ju.F capacitors are optional to improve ripple rejection

C urrent R egulator

'OUT
T L /H /9 066-8

A djustable C urrent R egulator

± 1 5 %  adjustable

T L /H /9 066-9

N egative  R egulator w ith  Protection  D iodes High S tab ility  - 4 0 V  R egulator

'W hen C l  is larger than 20 jxF, D1 protects the  
LM 137HV in case the input supply is shorted 

'W hen C2 is larger than 10 ju,F and -  V q u t  is larger than 
- 2 5 V, D2 protects the LM 137HV is case the output is 
shorted
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Typical Performance Characteristics <h and k-steel Package)

TEMPERATURE (°C) INPUT-OUTPUT DIFFERENTIAL (V) TEMPERATURE (°C)

D ropout V oltage

-75  -50  -25 0 25 50 75 100 125 150

TEMPERATURE (°C)

Tem pera tu re  S tability

-75  -50 -25  0 25 50 75 100 125 150

TEMPERATURE (°C)
0 10 20 30 40 50

INPUT-OUTPUT DIFFERENTIAL (V)

Ripple R ejection

0 -10  -20  -30  -40

Ripple R ejection

10 100 Ik  10k 100k 1M

Ripple R ejection

0.01 0.1 1 10
OUTPUT VOLTAGE(V) FREQUENCY (Hz) OUTPUT CURRENT(A)

10 100 Ik  10k 100k 1M

FREQUENCY (Hz)

Line Transien t R esponse Load T ransien t Response

TIME (ps)

T L /H /9 066-12
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