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Straight Leads
5-Lead TO-220 (T)
Gnd 1 5= Yy
1 4- Switch
O 1 3- Ground
1 2- Feedback
1 1- Comp

Top View
Order Number LM2577T-12, LM2577T-15,
or LM2577T-ADJ
See NS Package Number TO5A
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Bent, Staggered Leads
5-Lead TO-220 (T)

1 5- Viy

1 4- Switch

1 3- Ground

] 2- Feedback
1 1- Comp

Gnd

E

Top View
Order Number LM2577T-12 Flow LB03, LM2577T-15
Flow LB03, or LM2577T-ADJ Flow LB03
See NS Package Number TO5D
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16-Lead DIP (N)

e N~ e
2 15,
3 14
COMP — — GND
4 13
FB = — GND
5 12
GND = — GND
6 11
SWITCH = — GND
Nl 10
8 9
VIN— b *

*No internal Connection

Top View
Order Number LM2577N-12, LM2577N-15,
or LM2577N-ADJ
See NS Package Number N16A

TO-263 (S)
5-Lead Surface-Mount Package

15— v

TAB IS [ 134~ Switch
GND [ 13- Ground

[ 13 2- Feedback

[ 1- Comp

24-Lead Surface Mount (M)

| N 2,
GND—] @ —
23

COMP—Z —*
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FB—— —*
21

GND = —*

= 120
19

SWITCH< — —+

Z ie
8 17

ViN—T —*

+ 9 16,

+ 10 15 .

o 11 14 .
13

GNDi e *

*No internal Connection
Top View

Order Number LM2577M-12, LM2577M-15,

or LM2577M-ADJ
See NS Package Number M24B

Top View

LN

Side View
Order Number LM2577S-12, LM2577S-15,
or LM2577S-ADJ
See NS Package Number TS5B
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good
Temperature Package Output Voltage NSC
Range Type 12v 15V ADJ Package | Package
Drawing
-40°C < T, <+125°C 24-Pin Surface LM2577M-12 LM2577M-15 | LM2577M-ADJ M24B SO
Mount
16-Pin Molded DIP LM2577N-12 LM2577N-15 | LM2577N-ADJ N16A N
5-Lead Surface LM2577S-12 LM2577S-15 | LM2577S-ADJ TS5B TO-263
Mount
5-Straight Leads LM2577T-12 LM2577T-15 LM2577T-ADJ TO5A TO-220
5-Bent Staggered LM2577T-12 LM2577T-15 LM2577T-ADJ TO5D TO-220
Leads Flow LB0O3 Flow LB0O3 Flow LBO3
0oo0oooooodd
100 pH Nogz 12V@=< 800 mA

+5V

5] Vin

INpUT © _T_
0.1 ;AFI

= COMP

BACK

Note: 00 00 TO-220(T) OO OOOOOO

” LM2577-ADJ
Z.Zk%
0.33 ;J.FI

w
(2]
=z
o

R2 —
2k -

REGULATED OUTPUT
Vour = 1.23V (1 + R1/R2)
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LM2577-12 Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
SYSTEM PARAMETERS Circuit of Figure 1 (Note 6)
Vour Output Voltage V,y =5V to 10V 12.0 \
lLoap = 100 mA to 800 mA 11.60/11.40 V(min)
(Note 3) 12.40/12.60 V(max)
AVourt Line Regulation Viy = 3.5V to 10V 20 mV
“AViN lLoao = 300 mA 50100 | mV(max)
AVouT Load Regulation Vin = 5V 20 mV
ALoap lLoa = 100 MA to 800 mA 50100 | mV(max)
n Efficiency Vin =5V, loap = 800 mA 80 %
DEVICE PARAMETERS
Is Input Supply Current Veeeoeack = 14V (Switch Off) 7.5 mA
10.0/14.0 mA(max)
lswitcH = 2.0A 25 mA
Veowmpe = 2.0V (Max Duty Cycle) 50/85 mA(max)
Vv Input Supply lswitcn = 100 mA 2.90 \
Undervoltage Lockout 2.70/2.65 V(min)
3.10/3.15 V(max)
fo Oscillator Frequency Measured at Switch Pin 52 kHz
Iswitcn = 100 mA 48/42 kHz(min)
56/62 kHz(max)
Vger Output Reference Measured at Feedback Pin \Y
Voltage Vin = 3.5V to 40V 12 11.76/11.64 V(min)
Vcomp = 1.0V 12.24/12.36 V(max)
AVRer Output Reference Vin = 3.5V to 40V 7 mV
T.N Voltage Line Regulator
Reg Feedback Pin Input 9.7 kQ
Resistance
Gy Error Amp lcomp = —30 pA to +30 pA 370 pumho
Transconductance Vecome = 1.0V 225/145 pmho(min)
515/615 pmho(max)
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LM2577-12 Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
DEVICE PARAMETERS
AvoL Error Amp Veomp = 1.1V to 1.9V 80 VIV
Voltage Gain Rcomp = 1.0 MQ 50/25 V/V(min)
(Note 7)
Error Amplifier Upper Limit 2.4 \%
Output Swing Veeepsack = 10.0V 2.2/2.0 V(min)
Lower Limit 0.3 \
Veeeosack = 15.0V 0.40/0.55 V(max)
Error Amplifier Veeeosack = 10.0V to 15.0V +200 HA
Output Current Veowmp = 1.0V +130/£90 pA(min)
+300/£400 pA(max)
lss Soft Start Current Veeeoeack = 10.0V 5.0 pA
Veome = 0V 2.51.5 pA(min)
7.5/9.5 pA(max)
D Maximum Duty Cycle Veomp = 1.5V 95 %
lswitcn = 100 mA 93/90 %(min)
AlswiTcH Switch 12.5 ANV
m Transconductance
I Switch Leakage Vswitch = 65V 10 pA
Current Veeepsack = 15V (Switch Off) 300/600 pA(max)
Vaar Switch Saturation lswitcH = 2.0A 0.5 \
Voltage Vcomp = 2.0V (Max Duty Cycle) 0.7/0.9 V(max)
NPN Switch 4.5 A
Current Limit 3.7/3.0 A(min)
5.3/6.0 A(max)

Ooo0oo00d LM2577-15
000000000T,025000000000M0000000000000000000000000viND SVOgwirepD 0000

LM2577-15 Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
SYSTEM PARAMETERS Circuit of Figure 2 (Note 6)
Vour Output Voltage Viy =5V to 12V 15.0 \
lLoap = 100 mA to 600 mA 14.50/14.25 V(min)
(Note 3) 15.50/15.75 V(max)
AVout Line Regulation Viy = 3.5V to 12V 20 50/100 mV
AV|N lLoap = 300 mA mV(max)
AVout Load Regulation Vin =5V 20 50/100 mV
ALOAD lLoap = 100 mA to 600 mA mV(max)
n Efficiency Vin =5V, I oap = 600 mA 80 %
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LM2577-15 Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
DEVICE PARAMETERS
Is Input Supply Current Veeeosack = 18.0V 7.5 mA
(Switch Off) 10.0/14.0 mA(max)
lswitcH = 2.0A 25 mA
Veome = 2.0V 50/85 mA(max)
(Max Duty Cycle)
Vuv Input Supply lswitcn = 100 mA 2.90 \
Undervoltage 2.70/2.65 V(min)
Lockout 3.10/3.15 V(max)
fo Oscillator Frequency Measured at Switch Pin 52 kHz
lswitcn = 100 mA 48/42 kHz(min)
56/62 kHz(max)
Vger Output Reference Measured at Feedback Pin \
Voltage Vin = 3.5V to 40V 15 14.70/14.55 V(min)
Veome = 1.0V 15.30/15.45 V(max)
AVREr Output Reference Vin = 3.5V to 40V 10 mV
AVIN Voltage Line Regulation
Res Feedback Pin Input 12.2 kQ
Voltage Line Regulator
Gy Error Amp lcomp = =30 pA to +30 pA 300 pmho
Transconductance Veomp = 1.0V 170/110 pmho(min)
420/500 pmho(max)
AvoL Error Amp Veowp = 1.1V to 1.9V 65 VIV
Voltage Gain Rcome = 1.0 MQ 40/20 V/V(min)
(Note 7)
Error Amplifier Upper Limit 2.4 \Y
Output Swing Veeeoeack = 12.0V 2.2/2.0 V(min)
Lower Limit 0.3 \
Veeeosack = 18.0V 0.40/0.55 V(max)
Error Amp Veeepsack = 12.0V to 18.0V +200 pA
Output Current Veomp = 1.0V +130/+90 pA(min)
+300/x400 pA(max)
Iss Soft Start Current Veeepsack = 12.0V 5.0 HA
Veome = OV 2.5/1.5 PA(min)
7.5/9.5 pA(max)
D Maximum Duty Vecome = 1.5V 95 %
Cycle Iswitcn = 100 mA 93/90 %(min)
AlswiTeH Switch 12.5 AN
TOMP Transconductance
I Switch Leakage Vswiten = 65V 10 HA
Current Veeeosack = 18.0V 300/600 pA(max)
(Switch Off)
Vsat Switch Saturation lswitcn = 2.0A 0.5 \
Voltage Vcome = 2.0V 0.7/0.9 V(max)
(Max Duty Cycle)

www.national.com/jpn/ 6



00000 LM2577-15 (0o0)

ooooooobooo ybo2soO00OOOooOooOoOooOoOoOoOoOoO0bOObObcO0OoOO0O00vVNDO 5vVOVegepeacK

O Vrged Iswiregd 0000

LM2577-15 Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
DEVICE PARAMETERS
NPN Switch Veowmp = 2.0V 4.3 A
Current Limit 3.7/3.0 A(min)
5.3/6.0 A(max)

00000 LM2577-ADJ
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LM2577-ADJ Units
Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
SYSTEM PARAMETERS Circuit of Figure 3 (Note 6)
Vour Output Voltage Vi =5V to 10V 12.0 \
ILoap = 100 mA to 800 mA 11.60/11.40 V(min)
(Note 3) 12.40/12.60 V(max)
AVout/ Line Regulation Vin = 3.5V to 10V 20 mV
AV lLoap = 300 mA 50/100 mV(max)
AVout/ Load Regulation Viy =5V 20 mV
Al oap lLoap = 100 mA to 800 mA 50/100 mV(max)
n Efficiency Vin =5V, I oap = 800 mA 80 %
DEVICE PARAMETERS
Is Input Supply Current Veeeosack = 1.5V (Switch Off) 7.5 mA
10.0/14.0 mA(max)
lswitcn = 2.0A 25 mA
Veome = 2.0V (Max Duty Cycle) 50/85 mA(max)
Vuv Input Supply lswiten = 100 mA 2.90 \
Undervoltage Lockout 2.70/2.65 V(min)
3.10/3.15 V(max)
fo Oscillator Frequency Measured at Switch Pin 52 kHz
Iswiten = 100 mA 48/42 kHz(min)
56/62 kHz(max)
Vgeer Reference Measured at Feedback Pin \
Voltage Vin = 3.5V to 40V 1.230 1.214/1.206 V(min)
Veome = 1.0V 1.246/1.254 V(max)
AVger/ Reference Voltage Vy = 3.5V to 40V 0.5 mV
AV N Line Regulation
Ig Error Amp Vcome = 1.0V 100 nA
Input Bias Current 300/800 nA(max)
Gum Error Amp lcomp = =30 pA to +30 pA 3700 umho
Transconductance Veome = 1.0V 2400/1600 pmho(min)
4800/5800 | pmho(max)
AvoL Error Amp Veome = 1.1V to 1.9V 800 VIV
Voltage Gain Rcomp = 1.0 MQ (Note 7) 500/250 V/V(min)
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Note 1:

Note 2:

Note 3:
Note 4:
Note 5:

Note 6:

Note 7:

LM2577-ADJ Units

CITS M Package, Junction 100

Symbol Parameter Conditions Typical Limit (Limits)
(Note 5)
DEVICE PARAMETERS
Error Amplifier Upper Limit 2.4 \
Output Swing Veeeosack = 1.0V 2.2/2.0 V(min)
Lower Limit 0.3 \
Veeeosack = 1.5V 0.40/0.55 V(max)
Error Amp Veeepeack = 1.0V to 1.5V +200 HA
Output Current Veowmp = 1.0V +130/+£90 pA(min)
+300/£400 pA(max)
lss Soft Start Current Veeepsack = 1.0V 5.0 HA
Veomp = OV 2.51.5 pA(min)
7.5/9.5 pA(max)
D Maximum Duty Cycle |Veome = 1.5V 95 %
lswiten = 100 mA 93/90 %(min)
Alswiter/ Switch 12.5 AN
AVcomp Transconductance
I Switch Leakage Vawiten = 65V 10 pA
Current Veeeosack = 1.5V (Switch Off) 300/600 pA(max)
Vsar Switch Saturation lswiten = 2.0A 0.5 Y
Voltage Veome = 2.0V (Max Duty Cycle) 0.7/0.9 V(max)
NPN Switch Veomp = 2.0V 43 A
Current Limit 3.7/3.0 A(min)
’ 5.3/6.0 A(max)
THERMAL PARAMETERS (All Versions)
IS Thermal Resistance K Package, Junction to Ambient 35
0,c K Package, Junction to Case 1.5
6,a T Package, Junction to Ambient 65
0,c T Package, Junction to Case 2
05 N Package, Junction to 85

‘C/W
Ambient (Note 8)

to Ambient (Note 8)

CIN S Package, Junction to 37
Ambient (Note 9)
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vs Temperature vs Switch Current
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LM2577-12 0000 0

V,

+220 uf
oy L —
_- <

L, 100 uH

D, 1N5821

10k Vout

AAA . >
\AAL «
; L/ | 1
S 120036003 240
Vin SWITCH S o1 uF
1 2 +680 uf du
COMP FB = cour
0.1 uF 2K LM1577/LM2577 swid sw2
- GND * *
033 #F 3
? —

L O 415-0930 (AIE)

D O any manufacturer

Cout U Sprague Type 673D
Electrolytic 680 F, 20V

Note: 00 00O TO-220(T) DOOOOOOOO

FIGURE 1. Circuit Used to Specify System Parameters for 12V Versions

LM2577-15 0000 0

V,

+220 uf
oy L —
_ q

L, 100 uH D, 1N>821 10kQ Vour
. A & >
\AAL <«
5 |/4 L |
S 150037503 500
Vin SWITCH pS
1 P +680 uF 0.1 puF
COMP FB = cour
0.1 uf 3K LM1577/LM2577 SW1N  sw2
== GND * 4
033 4F 3
<

L O 415-0930 (AIE)

D O any manufacturer

COUT O Sprague Type 673D
Electrolytic 680 F, 20V

Note: 0O 00 TO-220(T) DOOOOOOOO

FIGURE 2. Circuit Used to Specify System Parameters for 15V Versions
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LM2577-ADJ 0 0O O O

Vin

+220 pF
E”—r
L, 100 uH D, 1N5821 10k

v,
ouT
y W "]l’ o +—\\\—e <
2 : S R S 120 60 24 -L
Vin SWITCH b ' 3 0.1 uF
1 2 i A
COMP F.B. __ssgmr
»
0.1 uF o | LM1577/LM2577 | SWIN sw2 EVE
- GND Sr2 ® ®
‘)
T 033 kF 3

L O 415-0930 (AIE)
D O any manufacturer
Cout U Sprague Type 673D
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Inductor Manufacturer’s Part Number

Code Schott Pulse Renco

L47 67126980 PE - 53112 RL2442

L68 67126990 PE - 92114 RL2443
L100 67127000 PE - 92108 RL2444
L150 67127010 PE - 53113 RL1954
L220 67127020 PE - 52626 RL1953
L330 67127030 PE - 52627 RL1952
L470 67127040 PE - 53114 RL1951
L680 67127050 PE - 52629 RL1950
H150 67127060 PE - 53115 RL2445
H220 67127070 PE - 53116 RL2446
H330 67127080 PE - 53117 RL2447
H470 67127090 PE - 53118 RL1961
H680 67127100 PE - 53119 RL1960
H1000 67127110 PE - 53120 RL1959
H1500 67127120 PE - 53121 RL1958
H2200 67127130 PE - 53122 RL2448

Schott Corp., (612) 475-1173

1000 Parkers Lake Rd., Wayzata, MN 55391
Pulse Engineering, (619) 268-2400

P.O. Box 12235, San Diego, CA 92112
Renco Electronics Inc., (516) 586-5566

60 Jeffryn Blvd. East, Deer Park, NY 11729

FIGURE 10. Table of Standardized Inductors and
Manufacturer's Part Numbers
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Cornell Dublier —Types 239, 250, 251, UFT,
300, or 350

P.O. Box 128, Pickens, SC 29671
(803) 878-6311

Nichicon —Types PF, PX, or PZ
927 East Parkway,
Schaumburg, IL 60173
(708) 843-7500

Sprague —Types 672D, 673D, or 674D
Box 1, Sprague Road,
Lansing, NC 28643
(919) 384-2551

United Chemi-Con —Types LX, SXF, or SXJ
9801 West Higgins Road,
Rosemont, IL 60018
(708) 696-2000

FIGURE 11. Aluminum Electrolytic Capacitors
Recommended for Switching Regulators
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FIGURE 12. Diode Selection Chart
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FIGURE 13. Step-up Regulator Delivers 12V from a 5V Input
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FIGURE 14. Line Regulation (Typical) of Step-Up Regulator of Figure 13
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Horizontal: 5 ms/div C: Inductor current, 2 A/div
D: Output ripple voltage, 100 mV/div (AC-coupled)
Horizontal: 5p s/div

Switch pin voltage, 10 V/div

FIGURE 15. Load Transient Response of Step-Up FIGURE 16. Switching Waveforms of Step-Up
Regulator of Figure 13 Regulator of Figure 13
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FIGURE 18. LM2577-ADJ Flyback Regulator with + Outputs
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FIGURE 19. Flyback Regulator Formulas
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Transformer Input Dual Maximum
Type Voltage Output Output
Voltage | Current

Lp = 100 pH 5V +10V 325 mA

1 N=1 5V 12V 275 mA
5V +15V 225 mA

10V +10V 700 mA

10V +12V 575 mA

2 | Lp =200 puH 10V +15V 500 mA
N=05 12V +10V 800 mA

12v +12Vv 700 mA

12V +15V 575 mA

3 | Lp=250pH 15V +10V 900 mA
N=0.5 15V +12V 825 mA

15V +15V 700 mA

Transformer Manufacturers’ Part Numbers

Type AIE Pulse Renco

1 326-0637 PE-65300 RL-2580

2 330-0202 PE-65301 RL-2581

3 330-0203 PE-65302 RL-2582

FIGURE 20. Flyback Transformer Selection Guide
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FIGURE 21. Snubber Circuit
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T1 0O Pulse Engineering, PE-65300

D1, D20 1N5821

15.180
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15.080

OUTPUT VOLTAGE (V)

15.060
15.040
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FIGURE 23.

FIGURE 22. Flyback Regulator Easily Provides Dual Outputs

‘ |RL - 600

(+15V OUTPUT)
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INPUT VOLTAGE (V)

Line Regulation (Typical) of Flyback

Regulator of Figure 22 , 0 15V Output

100mV

—100mV

B 100mA

A: Output Voltage Change, 100 mV/div
B: Output Current, 100 mA/div
Horizontal: 10 ms/div

FIGURE 24. Load Transient Response of Flyback
Regulator of Figure 22, 0 15V Output
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FIGURE 25. Line Regulation (Typical) of Flyback FIGURE 26. Load Transient Response of Flyback

Regulator of Figure 22, 0 15V Output Regulator of Figure 22, 0 15V Output

20V

A: Switch pin voltage, 20 V/div

B: Primary current, 2 A/div

C: O 15V Secondary current, 1 A/div

D: O 15V Output ripple voltage, 100 mV/div
Horizontal: 5 s/div

FIGURE 27. Switching Waveforms of Flyback Regulator of Figure 22 , Each Output Loaded with 60Q
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