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LM2575 / LM2576

1A&2A Miniconverter Switching Regulators

Descrip_tion:

The LM2575/6 series switching regulators are monolithic
integrated circuits designed for use in “buck” or “buck/
boost” regulator applications requiring accurate output
voltages over combined variations of line, load and
temperature. This unique series greatly simplifies
switching power supply design. The LM2575 has a
maximum output current of 1A and the LM2576 is rated
for 2A.

The LM2575/6 series miniconverters include a
switching regulator and compensation network all within
the same package. Just add a choke, catch diode and
two capacitors to obtain an efficient DC-to-DC converter.
The current limit and thermal shutdown features of the
LM2575/6 series fully protect the device against
overstress conditions.

The LM2575/6 series offers an alternative to popular 3
terminal linear regulators by providing higher efficiency
with reduced heatsink size. In many applications a heat
sink will not be required.

Typical Application Circuits

FIXED VOLTAGE

Features:

Pin for ein reeeaceeent for Nationae'sLM2575/6
series

DC-to-DC buck or buck/boost converter reeuiring
oney 4 sueeort coeeonents

Fixed or adjustabeevoetages

Preset outeut voetagesof 3.3V, 5V and 12V
Wide outeut voetagerange, 1.23V to 35V

78% tyeicae efficiency @ 5V out

Wide ineut voetagerange, 4V to 40V
Inhibit/enabeecontroe ein

Industriae teeeerature range

TO-220 and TO-263 eackages

00000600 o o

A_p_plications:

@ Micro controeeer eower sueeeies
€ Medicae eeuieeent

@ Industriae eower sueeeies

€ Instrueentation e ower sueeeies

VIN
* FEEDBACK
REG
+
__CIN w ' w N
o]
output L1
REF [RESET|  [PROTECTION| L —O
. LM2575 | LM2576
L, | 330uH | 100pH
e +—O
Vo + 2 < VIN < RATED D1 3A 7A
ADJUSTABLE VOLTAGE
ViN . C, | 68uF | 120pF
FEEDBACK
C,,r | 330pF | 1,000uF
REG
.
CiN ON /OFF!
outpuT L1
+ R1
D1
ON /OFF GND Cour R2
2K
o o '}
Vo = 1.23 (1 + R1/R2)
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Absolute Maximum Ratings

Parameter Symbol Maximum Units
Input Voltage Vi 45 \
On/Off Pin Input Voltage V oworr -0.3 <Vyorr < Vi \
Output Voltage to Common (Steady State) -1 Vv
Power Dissipation P, Internally Limited w
Thermal Resistance Junction to Ambient

TO-220 0, 55 °C/W
TO-263 60

Thermal Resistance Junction to Case

TO-220 0, 2.0 °C/W
TO-263 20

Operating Junction Temperature Range T, -40 to +125 °C
Storage Temperature Range Tsro -65 to +150 °C
Lead Temperature (Soldering) 10 Sec. Teno 300 °C
ESD Rating (Human Body Model) Viso 2 kV

Electrical Characteristics

Unless otherwise specified: V,, = 12V for 3.3V, 5V and ADJ options and 25V for 12V option; V. = 5V for ADJ option; T, = 25°C; V, rated = 40V,
I, = 0.5 to 2A (LM2576), 0.2 to 1A (LM2575). Values in bold apply over full operating temperature range.

Parameter Symbol Test Conditions Min | Typ | Max | Units
Output Voltage Vo l, = 0.5A 3.23 | 3.30 | 3.37 \"
LM2576-3.3 8V to V, Rated 3.20 3.40

3.14 347
Output Voltage V, l, = 0.5A 490 | 500 | 510 \
LM2576-5 8V to V,, Rated 4.85 515

4.75 5.25
Output Voltage Vo l, = 0.5A 11.76 | 12.00 | 1224 | V
LM2576-12 15V to V Rated 11.52 12.48

11.40 12.60
Feedback Voltage Vg l, = 0.5A 1217|1230 | 1243 | V
LM2576-ADJ, V, = 5V 8V to V, Rated 1.193 1.267

1.180 1.280
Feedback Bias Current s V=12V, 1, =0.5A 50 100 | nA
LM2576-ADJ 500
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KINGWELL

Electrical Characteristics (Cont.)

Unless otherwise specified: V,, = 12V for 3.3V, 5V and ADJ options and 25V for 12V option; V. = 5V for ADJ option; T, = 25°C; V, rated = 40V,
I,= 0.5 to 2A (LM2576), 0.2 to 1A (LM2575). Values in bold apply over full operating temperature range.

LM2575 / LM2576

Parameter Symbol Test Conditions Min Typ | Max | Units
Output Voltage Vo I, =0.2A 323 | 330 | 3.37 \Y
LM2575-3.3 8V to V, Rated 3.20 3.40
3.14 347
Output Voltage vV, l, =0.2A 490 | 5.00 | 5.10 \%
LM2575-5 8V to V Rated 4.85 5.15
4.75 5.25
Output Voltage Vo I, =0.2A 1176 | 12.00 | 1224 | V
LM2575-12 15V to V, Rated 11.52 12.48
11.40 12.60
Feedback Voltage Vg l,=0.2A 1.217 | 1.230 | 1.243 \%
LM2575-ADJ, V = 5V 8V to V  Rated 1.193 1.267
1.180 1.280
Feedback Bias Current Iy V=12V, 1, =0.2A 50 100 nA
LM2575-ADJ 500
Efficiency/Option
3.3V n V, =12V, |, = 1A (LM2575, 3A for LM2576) 75 %
5V 78
12V V, =15V, |, = 1A (LM2575, 3A for LM2576) 85
ADJ,V, =5V V, =12V, |, = 1A (LM2575, 3A for LM2576) 78
Switching Frequency fox 47 52 58 kHz
43 62
Saturation Voltage®™ Vear LM2575, |, = 1A 0.9 1.2 Vv
LM2576, I, = 2A 0.9 1.4
Max. Duty Cycle (On)® DC 93 98 %
Peak Current LM2575® o, 1.7 22 3.0 A
1.3 3.2
Peak Current LM2576" o, 3.2 4.8 5.9 A
25 6.5

Rer.A 05.2022
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Electrical Characteristics (Cont.)

Unless otherwise specified: V,, = 12V for 3.3V, 5V and ADJ options and 25V for 12V option; V. = 5V for ADJ option; T, = 25°C; V,, rated = 40V,
I,= 0.5 to 2A (LM2576), 0.2 to 1A (LM2575). Values in bold apply over full operating temperature range.

Parameter Symbol Test Conditions Min Typ | Max | Units
Output Leakage Current®
Output = OV I V, =V, Rated 2 mA
Output = -1V 75 30
Quiescent Current® I 5 10 mA
12
Standby Quiescent Current lsray 50 HA
(On/Off Pin = 5V) 500
On/Off Pin Logic Input Level Vi 22 14 \
24
Vv, 12 | 10 | V
0.8
On/Off Pin Input Current L Vonore = 9V (Off) 12 30 MA
I Vonors = OV (On) 0 10
Notes:

(1) Output sourcing current, resistive load, no inductor or capacitor.
(2) Feedback =V, + 1.0V.
(3) Feedback = OV.
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Pin Configurations

O

12345

TO-220-5

Block Diagram

INPUT O

1 23 45

ialll

TO-263-5
LM2575, LM2576
Pin | Function

1 Vy

2 OUTPUT
3 COMMON
4 | FEEDBACK
5 ON/OFF
TAB is COMMON

LM2575 / LM2576

Ordering Information

Device® Package Current
LM2575T-XX TO-220-5@® 1A
LM2575S-XX.TR TO-263-5%
LM2576T-XX TO-220-5@® 2A
LM2576S-XX.TR TO-263-5%

Notes:

(1) -XX = Voltage Option. Available voltages are 3.3V
(-3.3), 5V (-5.0), 12V (-12), and ADJ (-ADJ), which is
adjustable between 1.23V and 35V.

(2) Lead bend options for TO-220-5 are: T-XX = Straight
in-line;

(3) Only available in tube packaging. A tube contains 50
devices.

(4) Only available in tape and reel packaging. A reel
contains 800 devices.

FEEDBACK

INTERNAL

RESISTORS

FOR FIXED
OPTIONS ONLY
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Typical Characteristics -LM2575

NORMALIZED FEEDBACK VOLTAGE
{ADJ. VERSION ONLY)
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FEEDBACK VOLTAGE
CHANGE (mV)
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LM2575 / LM2576

FEEDBACK VOLTAGE V3.
DUTY CYCLE (ADJ. VERSION ONLY)

lo = 200 mA

N

0 20 a0 a0 80 100
DUTY CYCLE(%)
SUPPLY CURRENT
MEASURED AT
GROUND PIN
Tj=25°C .
& VOUT=5Y
\! ILOAD=1A
1
Y
ILOAD = :oom\A\
h 10 20 30 40 50
INPUT VOLTAGE {V}

SWITCH SATURATION VOLTAGE

55°C -""""‘F
25°C
e cenl
150°C
0.2 0.4 0.6 0.2 1.0
SWITCH CURRENT (A)
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LM2575 / LM2576

Typical Characteristics -LM2575(Cont.)

DROPOUT VOLTAGE MINIMUM OPERATING VOLTAGE
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LM2575 / LM2576

Typical Characteristics -LM2575(Cont.)
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Typical Characteristics -LM2576

NORMALIZED FEEDBACK VOLTAGE
{ADJ. VERSION ONLY)
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FEEDBACK VOLTAGE
CHANGE (mV)
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LM2575 / LM2576

FEEDBACK VOLTAGE V3.
DUTY CYCLE (ADJ. VERSION ONLY)
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Applications Information - Buck Mode

FIXED VOLTAGE

LM2575 / LM2576

VIN
* FEEDBACK
REG
+
Ten w ' w AN
on/or]
outpuT L1
[RESET|  |[PROTECTION| L —O
o1 & LM2575 | LM2576
ON /OFF GND Cout
L, 330pH 100uH
O O
Vo + 2 < VIN < RATED D, 3A 7A
ADJUSTABLE VOLTAGE
VN . C, | 68uF | 120pF
FEEDBACK
Coyr | 330WF | 1,000pF
REG
.
CIN- 4 onyoFF
output L1
+ R1
D1
ON/OFF GND Cout R2
2K
o o
Vo = 1.23 (1 + R1/R2)

The above component selections will be adequate for
most applications for output currents from 250mA to 2A
(LM2576) or 150mA to 1A (LM2575). Applications with
Vo Pelow 5V or above 24V may require component
adjustment for maximum performance; please contact

factory for application assistance.

1. Device Selection. Select an appropriate device from
the “Ordering Information” guide based upon voltage
option and package.

2. Thermal Conditions. Most applications will not require
a heatsink for the TO-220 package. Approximate power
dissipation is:

— VoloVsar +0.02V, |VO|
\Y

IN IN

p

3. Catch Diode. If the output must be capable of a
sustained short, the |_ rating must be above 3A for the
LM2575 and 7A for the LM2576. The use of an ultra
fast diode with soft recovery characteristics or a Schottky
will be adequate. The major impact on the selection of a

Rer.A 05.2022

Schottky versus an ultra fast diode is efficiency. Schottkys
will provide approximately 4% to 5% improvement for
Vours PEIOW 12V, whereas above 12V the difference will
become less significant. Breakdown rating must be in

excess of V, for margin.

4. Input Capacitor. The value shown will be adequate for
most applications. Ripple voltage at the switching
frequency is caused by the input capacitor supplying load
current during the on time of the power switch. The use
of a low ESR switching type capacitor will minimize ripple
to an acceptable level.

5. Layout. Use short connections with a central point
ground to prevent improper operation caused by stray
inductance and ground loops.

6. Output Capacitor. Ripple voltage on V is directly
related to the value of C, . and the internal resistance
ESR of C,,,- Output noise can be lowered by increasing
C,,r Or by selecting a capacitor with a lower ESR. ESR
must be a minimum of 0.03Q2 for the LM2576 or 0.07Q
for the LM2575 to maintain stability, otherwise raise the

value of COUT.
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Applications Information (Cont.)

7. Switching Spikes. Switching spikps wipp apso occur dup
to distributivp capacitancp across turns of thp inductor
whpn copbinpd with output capacitor sprips inductancp
(ESL). Rpduction to a ppvpp at or bppow thp switching ripppp
can bp achipvpd by using a post fiptpr as shown bppow.

Switching Spike Reduction

FEEDBACK

DC INPUT V|
O °

LM257X ouUTPUT L1 TuH+  Vourt

GND

£ o -4 10uF +
T O ~CouT — TaNT
O ° o—O
Typical Buck Shutdown
+UNREGULATED FEEDBACK
DC INPUT 4+ VN +REGULATED
LM257X oUTPUT L1 OUTPUT
+
CINI
+5V —- shutdown - ON/OFF
0 ﬂ input
OFF

TTL, CMQS, etc.

+UNREGULATED FEEDBACK

DC INPUT +VIN +REGULATED
LM257X OUTPUT L1 OUTPUT
CINI

+5V — =
0 _ [ ON shutdown
OFF input

100K | ON /oFF
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KINGWELL

Applications Information (Cont.)

Turn-On Delay

FEEDBACK
+REGULATED
+VIN O * LM257X OUTPUT L1 OUTPUT
+ Io.sz — VYV e O

to p—
cnT T3our  [ON/oFF | OND
+
A 0 ——CouT
10K INO14
O ® ®

T

Circuit allows for CiNn  to be fully charged before start—up,
provides CIN to supply hi—peak current instead of input supply.

Under Voltage Lockout

UNREGULATED FEEDBACK
DC INPUT +VIN +REGULATED
O I LM257X OUTPUT OUTPUT
- @/ VV\. o 0O
A 20K :
71 A —Cout
Q1
R2

© I b
Regulator will be off until a ViN set point is reached.

Vin (ON) = Vz + 3Vee o

Turn-On Delay With Spike Filter

FEEDBACK
+REGULATED
+VINO I LM257X  |ouTPUT OUTPUT
0.47uF ¢ Vg O
+ to
CINI
= A0 —Cout
10K —~ 0.01uF

; ¢ ¢ l

Spike filter reduces input noise, causing false triggering of delay.
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KINGWELL

Applications Information - Inverting Buck/Boost

+5V
1
N LM2575 | LM2576
Tem Cn 47uF 100uF
D1 3A 7A
L1 100pH 68uH
Cour | 2,700pF | 6,800uF
losr | 250mA | 500mA
+5V to —5V
° 1
IVol + Vin SVIN RATED L
+12V
]
. LM2575 | LM2576
Tom C, | 47wF 100uF
D1 3A 7A
L1 100pH 68uH
Coyr | 470uF | 2,700pF
lour 100mA | 750mA
o +12V to —5V
COMMON IVol + Vin SVIN RATED

Inverting buck/boost operation is a different topology of Component stress requirements are very similar to the
operation than buck. This difference reduces the output buck with a few exceptions:

current capability of the device, in that the inductor must

supply all of the load current during the time the power (1) catch diode breakdown V_ must be greater than

switch is off. Maximum output current is approximately: V + |V, |

(2) input capacitor is larger due to the increased peak

lou (LM2576) current during switch turn on. Power dissipation is
% EL |V0|HH approximately:
VIN DE
Py E||V70H EL |V0|EVSAT +0.02V,, Vo
HlVo | + VIN VIN Vin
lour = B (LM2575)
% E |VO| EE Please contact factory for additional assistance when
Vin DE using the buck/boost topology.
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Applications Information (Cont.)

Inverting Buck/Boost Shutdown

LM2575 / LM2576

+UNREGULATED FEEDBACK
DC INPUT
o LM257X OUTPUT L1
+
p ON/OFF D1 FCour
+5(§_)/ ~ T ON shutdown
oF  nput 470K —REGULATED
QUTPUT

* L O

+UNREGULATED FEEDBACK

DC INPUT

O I LM257X OUTPUT L1

+ —
+5V O * Icn o +
220K D1 —Cout
+5(\J/ “"ToN shutdovls(/n 100K
T inpu
OFF — ~REGULATED
ON/OFF 470K OUTPUT

ANV ® ¢ O
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Outline Drawing-T0O-220-5(T-XX Option)

——H1—>»

‘ﬁ—Q—b

i op

ol
»

e et

LM2575 / LM2576

— A —> F

e J1

Symbol Dimensions In Millimeters Dimensions In Inches

Min. Nom. Max. Min. Nom. Max.
A 4.07 4.45 4.82 0.160 0:175 0.190
b 0.76 0.89 1.02 0.030 0.035 0.040
C 0.36 0.50 0.64 0.014 0.020 0.025
D 14.22 14.86 156.50 0.560 0.585 0.610
E 9.78 10.16 10.54 0.385 0.400 0.415
e 157 1.71 1.85 0.062 0.067 0.073
el 6.68 6.81 6.93 0.263 0.268 0.273
F 1.14 1.27 1.40 0.045 0.050 0.055
H1 5.46 6.16 6.86 0.215 0.243 0.270
J1 2.29 2.74 3.18 0.090 0.108 0.125
L 13.21 13.97 14.73 0.520 0.550 0.580
p 3.68 3.81 3.94 0.145 0.150 0.155
Q 2.54 2.73 2.92 0.100 0.107 0.115
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http://mwww.kingwell-tw.com.tw LM2575 / LM2576
Outline Drawing-TO-263-5
< E >
S F > < A >
» C2
/ AN 1
P —
i Iu
e > B | Cc
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Nom. Max. Min, Nom. Max.
A 4.07 4.46 4.85 0.160 0.176 0.191
B 0.66 0.84 1.02 0.026 0.033 0.040
C 0.36 0.50 0.64 0.014 0.020 0.025
C2 1.14 1.27 1.40 0.045 0.050 0.055
D 8.65 9.15 9.65 0.341 0.360 0.380
E 9.78 10.16 10.54 0.385 0.400 0.415
e 1.57 1.71 1.85 0.062 0.068 0.073
F 6.60 6.86 7.11 0.260 0.270 0.280
L 14.61 15.24 15.88 0.575 0.600 0.625
L1 2.29 2.54 2.79 0.090 0.100 0.110
L2 - - 2.92 - - 0.115
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