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SI MPLE SWTCHER(TM 1A STEP- DOMN VOLTAGE REGULATOR

General Description

The LML575 regulator is a nonolithic integrated circuit that provides all the active
functions for a step-down (buck) switching regulator, capable of driving a 1A load with
excellent line and | oad regul ation.

Requi ring a m ni num nunber of external conponents, this regulator is sinple to use and
includes internal frequency conpensation and a fixed-frequency oscillator.

The LML575 offers a high-efficiency replacenent for popular three-term nal |inear
regulators. It substantially reduces the size of the heat sink, and in nmany cases no heat
sink is required.

A standard series of inductors optimzed for use with the LM575 are available from
several different manufacturers. This feature greatly sinplifies the design of swtch-node
power supplies.

O her features include a guaranteed +4%tol erance on output voltage within specified input
vol tage and output |oad conditions, and +10% on the oscillator frequency. External
shutdown is included, featuring 50uA (typical) standby current. The output swi tch includes
cycle-by-cycle current limting, as well as thernal shutdown for full protection under
fault conditions.

I ndustry Part Nunber NS Part Nunbers
LML575- 15 LML575J- 15- QWL
LML575K- 15- QWL
) ) LML575WG- 15- QML
Prime Die

LML575- 15

Control i ng Docunent
SEE FEATURES SECTI ON

Processi ng Subgrp Description Temp ( °C)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
QJal Ity Conf or mance | nspection 4 Dynam c tests at +25
5 Dynamic tests at +125
R 6 Dynamic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Swi tching tests at +25
10 Swi tching tests at +125
11 Switching tests at -55




MNLML575-15- X REV 0D1

M CROCI RCUI'T DATA SHEET

Feat ur es

- Adjustabl e version output voltage range, 1.23V to 37V +4% nax over
and | oad conditions
- Cuaranteed 1A output current
- Requires only 4 external conponents
- 52KHz fixed frequency internal oscillator
- TTL shutdown capability, |ow power standby node
- High efficiency
- Uses readily avail abl e standard inductors
- Thermal shutdown and current limt protection
CONTROLLI NG DOCUMENTS:
LML575J- 15- QWL 5962- 9167401QEA
LML575K- 15- QWL 5962- 9167401QXA
LML575WG 15- QWL 5962- 9167401QZA

Appl i cations

- Sinmple high-efficiency step-down (buck) regulator
- Efficient pre-regulator for linear regulators

- On-card switching regulators

- Positive to negative converted (Buck-Boost)

l'ine
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(Absol ute Maxi mum Rati ngs)

(Note 1)

Maxi mum Supply Vol t age
OV OFF Pin Input Voltage

Qut put Voltage to G ound
(Steady State)

Power Di ssi pation
(Note 2, 3)

St orage Tenper at ure Range

Lead Tenperature
(Sol dering, 10 seconds)
METAL CAN
CERDI P
CERAM C SO C

Maxi mum Juncti on Tenperature

Ther mal Resi st ance

Thet aJA

METAL CAN (Still Air)
(500LF/ M n Air Flow

CERDI P (Still Air)
(500LF/ M n Air Flow

CERAM C SO C (Still Air)
(500LF/ M n Air Flow

Theta JC

(Note 3)

METAL CAN

CERDI P

CERAM C SO C
Package Wi ght
(Typical)
METAL CAN
CERDI P
CERAM C SO C

ESD Tol er ance
(Note 4)

45V

-0.3V <V< +Vin

-1V

Internally Limted

-65 C < Ta < +150 C

300
260
260

150

TBD
TBD
TBD

3000V

[eXeXQ)

0

QQQQQQ
£szs2=2s

QQQ
g2z

Note 1: Absolute Maxi mum Ratings indicate limts beyond which danage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not

guarant ee specific performance linits.
conditions, see the Electrical

anbi ent thermal resistance),

For guaranteed specifications and test
Char acteristics.

The guarant eed specifications apply
only for the test conditions listed. Some performance characteristics may degrade
when the device is not operated under the listed test conditions.

Note 2: The maxi num power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maximum junction tenperature),

and TA (anbi ent tenperature).

Thet aJA (package junction to
The maxi mum al | owabl e

power dissipation at any tenperature is Pdmax = (Tjnmax - TA)/ ThetaJA or the nunber

given in the Absol ute Maxi mum Rati ngs,

whi chever

is |ower.
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( Cont i nued)

Note 3: The package material for these devices allows nuch inproved heat transfer over our
standard ceram c packages. In order to take full advantage of this inproved heat
transfer, heat sinking nust be provided between the package base (directly beneath
the die), and either netal traces on, or thernal vias through, the printed circuit
board. Wthout this additional heat sinking, device power dissipation nust be
cal cul ated using junction-to-anbient, rather than junction-to-case, thernmal
resistance. It nmust not be assuned that the device |l eads will provide substanti al
heat transfer out of the package, since the thermal resistance of the |eadfrane
material is very poor, relative to the material of the package base. The stated
junction-to-case thermal resistance is for the package material only, and does not
account for the additional thermal resistance between the package base and the
printed circuit board. The user nust determine the value of the additional thermal
resi stance and nust conbine this with the stated value for the package, to calcul ate
the total allowed power dissipation for the device.

Note 4: Human body nodel, 1.5k Chnms in series with 100pF.

Recommended Operating Conditions
Tenper at ure Range
-55 C< Ta < 4125 C

Supply Vol t age
40V
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El ectrical Characteristics
ELECTRI CAL CHARACTERI STI CS: SYSTEM PARAMETERS

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC:  Vin = 30V, and |load = 200mA.

Pl N- SUB-
SYMBCL PARAMETER CONDI TI ONS NOTES| NAVE M N MAX |UNI'T GROUPS
Vout Qut put Vol t age 1 14.85 | 15.15 |V 1
0.2A < Iload < 1A, 18V < Vin < 40V 1 14.55 | 15.45 |V 1
1 14.40 | 15.60 |V 2, 3
ELECTRI CAL CHARACTERI STI CS: DEVI CE PARAMETERS
(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC.  Vin = 30V, and |load = 200mA.
Vsat Sat uration lout = 1A 2 1.2 \% 1
Vol t age
2 1.4 \% 2, 3
Icl Current Limt Peak Current, tON < 3uS 2 1.7 3.0 A 1
2 1.3 3.2 A 2, 3
I Qut put Leakage Vin = 35V, Qutput = 0V 4 2 mA 1
Current
Vin = 35V, Qutput = -1V 4 30 mA 1
Iq Qui escent Current 4 10 mA 1
4 12 mA 2, 3
I st by St andby Qui escent | OV OFF Pin = 5V (OFF) 200 UuA 1
Current
500 uA 2, 3
AC ELECTRI CAL CHARACTERI STI CS: DEVI CE PARAMETERS
(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
AC.  Vin = 30V, and |load = 200mA.
fo Gscil |l ator 47 58 KHz | 4
Fr equency
43 62 KHz | 5, 6
Dc Max Duty Cycle 3 93 % 9
(N
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El ectrical Characteristics
ELECTRI CAL CHARACTERI STI CS: ON OFF CONTROL

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC:  Vin = 30V, and |load = 200mA.

PI N- SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES NAVE M N MAX  |UNIT GROUPS
Vi h OV OFF Pin Logic | Vout = 0V 2.2 \Y 1
I nput Level
Vi h OV OFF Pin Logic Vout = 0OV 2.4 \% 2, 3
I nput Level
Vil OV OFF Pin Logic Vout = 15V 1.0 \% 1
I nput Level
Vil OV OFF Pin Logic | Vout = 15V 0.8 \% 2, 3
I nput Level
lih OV OFF Pin I nput OV OFF Pin = 5V (OFF) 30 uA 1
Current
Lil OV OFF Pin Input | OVOFF Pin = OV (ON) 10 uA |1
Current

Note 1: Ext ernal conponents such as the catch diode, inductor, input and output capacitors
can affect sw tching regul ator system performance.

Not e 2: Qut put sourcing current. No diode, inductor or capacitor connected to output.
Not e 3: Feedback renoved from output and connected to OV.
Note 4: Feedback renpved from output and connected to 25V to force the output transistor OFF.
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
06153HRA2 METAL CAN (KA), TO- 3, 4LD, LOWPROFILE (B/l CKT)
06265HRB2 CERDI P (J), 16 LEAD (B/l CKT)
06379HRAL CERAM C SOIC (W), 16 LEAD (B/l CKT)

J16ARL CERDIP (J), 16 LEAD (P/P DWO

KAO4BRA METAL CAN (KA), TO-3, 4 LEAD, LOW PROFILE(P/P DWG)
P000232A METAL CAN (KA), TO 3, 4LD, LOW PROFILE (Pl NOUT)
PO00371A CERDIP (J), 16 LEAD (Pl NOUT)

PO00464A CERAM C SO C (W5, 16 LEAD (PIN OUT)

WGL6ARC CERAM C SO C (W), 16 LEAD (P/P DWO

See attached graphics followi ng this page.



I 2 | E%L ONIMYHO 3WIS LON 00 S%
I VOIr-IMW |g[v/N| /&
A3 YIGANN ONINVHO | 3ZIS 37v0S NOIL03r0dd “1861/¥0 03Llvd
¥ AOHdEY
dv3 1 Sl MHO  H9ON3
6
(r) 4410430
MHO 9140
0608-25056 VJ '©4PIJ PLUPS ‘@AM J0LINPUSIIWSS 0062 £6/51/60|gyvnNBe27 L
NN
NOLLVHOdH0D HO1LONANOJINIS T¥YNOILVN 31va STIVAOHddY
HINI *NOISNANIOQ 9ONI T1041LNOD

TOELNOGD NOILVINDIINOD

TOEINOCD NOILVEINOIINOCD

01e8E-W-TIW QTN
xvvﬁ,%awkwmwmng T\
7 7
dAL
AL ﬁNMLm.M mmeog .5 \Hom@ |

[/5 7]

XYN " 5g ) -

INVIV3S S5V19

d

|
f
[£1°8-L97L]
0cz -06c”

/111¢6/51/60| 896660

Mdd3d f0LS IN3YYNO d3d 3SIAZY| 1

Q.ddv/Ad 31lva ‘N0 3

NOI1dId0s3d

gl

SNOISIAZFY

‘OY NOILVIYVA

"9Z0-0ON NOILYYLSIOZIY 0303r &

"S1IVI4 HOrVYAN 3HL 40 15340 IHL 1V d3dNsvydN 430710S WANINIW
SYILIANOHOIN B80S / SIHONIOHIOIW 00< 39 OL HSINIH av3al 'l

0314103dS 3ISIME3IHLIO SS53TINN ST 1 ON

[62°0  ¥5°2]
dAL 00t r oo
[80°0 * 9%'0] SON3 H109
dAl " cho F Bl0” N T
080"
o
gAl - [80°5-8]¢]
| T .06 dAl "ooz" gz "
[18°¢]
gAl NIN 2 ® | Lol e
I ] [80°5)
L L daL xwn FBISS
[2G°1-1G°0]
dAl 090" 020" 9
[S1°0 % O7 1]
dAl : I S .
SO0 F 530 I szﬁwmoog
[¢1°0 F ¥6°0] .
AL 5007 £90°
[15°0-¢1°0]
dAl “g2g7-cop" " 8
8 |
[LB"L-65'9]
ole -0zz°

|

m////rx‘ﬁ#@_o; .

520°

Wm J LR M#

[¥6°61]
XYW ey,




40 | 133Hs 7

ONIAVHO 37¥0S LON 00 [n

v

A3y

YOV - LHN

HIBNNN ONIMVHO

3

3zis

A1 404d MO1°avaT ¥

2-0L 'NVD IvLaN

0BQOB-2G0GE VI '#40|] BIUBG 'SAIM(Q J4045NPUSIILIS (0B2

NOILVYH0dd03 "JOLONONOJIAIS TTYNOILYN

3vas NOILO3rodd
WAOHddY
“WHD "HON3
"WHD 9140
16/82/01 |AQvE9 " 3°0
NMvHa
3Lva SIVAOHddY

HONI

"NOISNINICO SNI 1104 1LNOD

\\\\\W‘mz<qa ONI1V3S

[91 2] [v9-a]
XN g = XYM LS
via av3d
037108 LNOINN
_ —
[69'61-0e°61]y | _ - [v2ree-5e-¢e] 4
5L -DSL S16°-088"
I
/J
[BL71-25"1] L
0.0 -090
(5L 2-v2 L] [oL°21-L9°01] |
S0$-682° 005" -02¥ "

/930[26/71/80] 09260 |

"1041NOJ INJANJ00 01 35v313d] v

0.cdv/Ag|

3wva [ nNat3 ]

NOI1d1H0530 i Hi

SNOISILA3HYH

TOYINOD NOILTINDIINOD

ORI

[25v-L2' 7] Y X2

BLI -89

2L X2

ﬁmm.m,‘m¢.m,gmkxk\\

015 -06v

‘86 39vd 'S6 NOILvOIdnd
‘$-0L NOILYHLISIO3Y 0303r NO 3ONIYIH43H "+

"3Svd 1V NOILISOd dv3 40
[g0°2] 080 * NIHLIM Q3LvJ01 SdIL Qv3l °¢

‘2S5 AOTIV_NO

A31vd T3MIIN ANWININ SH3ILINCHOIN ¥5°2

/S3HONIOHOIN 00|

43N0 4307705 dd/YsS
FPHSINI S av3a AdvaNvis 2

'3Svd A0S 3dAL 43AvVaH d9VANVLS © |

J3T4I103dS ISIMIIHLIO SSIINN :S310ON

[61°21-89"1
o8Y -09¥% "

g

(60 1-/60]
Syo--geor D XY

[0y 02-DE 62]
LB =LL1"

-

020" 1-086"

[16:52-68"v2]

JE———

S~ (607718 ¢] 5 o

181 -1sl’




+V N
OUTPUT

CASE ISGROUND

ON/OFF FEEDBACK

LM15/75K, LM157/5HVK
4-LEAD TO-3
CONNECTION DIAGRAM
BOTTOM VIEW
PO00232A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




* 1 16 —ViN
% 2 15 %
OUTPUT—| 3 14 GND
* 4 13 +——GND
GND— 5 12 +—GND
x 6 11 +——GND
FB— 7 10 *
* \_ 8 9 /— ON/OFF

*No Internal Connection

LM1575J
16 - LEAD DIP

CONNECTION DIAGRAM

TOP VIEW
POO0371A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




OUTPUT —
NC —
N/C —

FEEDBACK —
GND —

NC —

NC —

NC ——

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050

4 N
1 16— INPUT
2 15 [——NC
3 14 —N/C
4 13 — N/C
5 12 —— GND
6 11 ——NC
7 10 |[—— NC
8 9 —— ON/OFF
NS /
LM1575WG

16 - LEAD CERAMIC SOIC

CONNECTION DIAGRAM
TOPVIEW
POO0464A
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Revi sion History

Rev |[ECN # |Rel Date [Originator Changes

0Co MD001550 |05/ 22/ 00 Bar bara Lopez Changed: MNLML575-X-15 Rev. 0BO to MNLML575-15- X Rev.
0CO0. Added power dissipation note for Alum num N tride
package. Changed nonencl at ure.

oD1 MD003689 |05/ 22/ 00 Rose Mal one Update MDS: MNLML575-15-X, Rev. 0C0 to MNLML575-15- X,
Rev. ODl. Added reference to WG package to Main Tabl e,
Market Dwg., B/l Ckt., Pin Qut to G aphics Section and
to Absol ute Maxi mum Ratings Section. Myved Controlling
Docunments (SMD nunbers) to Features Section. Corrected
typo in Recommended Operating Conditions Section.




