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Symbol I Parameters | Conditions Typical Min Max Units
SYSTEM PARAMETERS Test Circuit of Figure 2 (Note 4)
Vour Output Voltage Vin = 4V to 12V 3.3 3.17/3.14 3.43/3.46 Vv
lLoap = 400 mA to 1.75A
AVoyut/ Line Regulation VN =4V to 12V 20 50/100 mV
AV lLoap = 400 mA
AVout/ Load Regulation Vi = 12V 20 50/100 mV
Al oap lLoap = 400 mA to 1.75A
n Efficiency Vin =12V, I oap = 1A 75 %
UNIQUE DEVICE PARAMETERS (Note 5)
Vger Output Reference Measured at Feedback Pin 3.3 3.242/3.234 3.358/3.366 \Y
Voltage Veomp = 1.0V
AVRger Reference Voltage Vin = 4V to 40V 2.0 mvV
Line Regulation
Gm Error Amp lcomp = —30 pA to +30 pA 1.193 0.678 2.259 mmho
Transconductance Veomp = 1.0V
AvoL Error Amp Veome = 0.5V to 1.6V 260 151/75 VIV
Voltage Gain Rcomp = 1.0 MQ (Note 6)

LM2587-5.0 0 0 OO O
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Symbol l Parameters l Conditions Typical Min Max Units

SYSTEM PARAMETERS Test Circuit of Figure 2 (Note 4)

Vour Output Voltage Vin =4V to 12V 5.0 4.80/4.75 5.20/5.25 \
lLoap = 500 mA to 1.45A

AVout/ Line Regulation Vin = 4V to 12V 20 50/100 mV

AV lLoap = 500 mA

AVout/ Load Regulation Vi =12V 20 50/100 mV

Al oap lLoap = 500 mA to 1.45A

n Efficiency Vin =12V, I oap = 750 mA 80 %

UNIQUE DEVICE PARAMETERS (Note 5)

Veer Output Reference | Measured at Feedback Pin 5.0 ] 4.913/4.900 5.088/5.100 \

www.national.com/jpn/
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Symbol Parameters Conditions Typical Min Max Units

Voltage Veowmp = 1.0V

AVger Reference Voltage Vi\ = 4V to 40V 3.3 mV
Line Regulation

Gy Error Amp lcomp = =30 pA to +30 pA 0.750 0.447 1.491 mmho
Transconductance Veome = 1.0V

AvoL Error Amp Veomp = 0.5V to 1.6V 165 99/49 VIV
Voltage Gain Rcomp = 1.0 MQ (Note 6)

LM2587-120 0000
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Symbol | Parameters | Conditions Typical Min Max Units
SYSTEM PARAMETERS Test Circuit of Figure 3 (Note 4)
Vour Output Voltage Vin = 4V to 10V 12.0 11.52/11.40 12.48/12.60 Vv
lLoap = 300 mA to 1.2A
AVout/ Line Regulation VN = 4V to 10V 20 100/200 mV
AV lLoap = 300 mA
AVour/ Load Regulation Vin = 10V 20 100/200 mV
Al oap lLoap = 300 mA to 1.2A
n Efficiency Vin =10V, i oap = 1A 90 %
UNIQUE DEVICE PARAMETERS (Note 5)
Vier Output Reference Measured at Feedback Pin 12.0 11.79/11.76 12.21/12.24 \Y
Voltage Vcowmp = 1.0V
AVger Reference Voltage Vin = 4V to 40V 7.8 mV
Line Regulation
Gm Error Amp lcomp = =30 pA to +30 pA 0.328 0.186 0.621 mmho
Transconductance Veowmp = 1.0V
AvoL Error Amp Veome = 0.5V to 1.6V 70 41/21 VIV
Voltage Gain Rcomp = 1.0 MQ (Note 6)

LM2587-ADJ 0 0 O O O
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Symbol | Parameters ! Conditions ] Typical Min Max Units

SYSTEM PARAMETERS Test Circuit of Figure 3 (Note 4)

Vour Output Voltage Vin = 4V to 10V 12.0 11.52/11.40 12.48/12.60 \
lLoap = 300 mA to 1.2A

AVout/ Line Regulation Vi = 4V to 10V 20 100/200 mV

AV lLoap = 300 mA

AVout/ Load Regulation Vin = 10V 20 100/200 mV

Al oap lLoap = 300 mA to 1.2A

n Efficiency Vin =10V, I opp = 1A 90 %

UNIQUE DEVICE PARAMETERS (Note 5)

Vaer Output Reference Measured at Feedback Pin 1.230 1.208/1.205 1.252/1.255 \

Voltage Veomp = 1.0V
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Symbol Parameters Conditions Typical Min Max Units

AVRer Reference Voltage Vin = 4V to 40V 1.5 mV
Line Regulation

Gm Error Amp lcomp = =30 pA to +30 pA 3.200 1.800 6.000 mmho
Transconductance Veowmp = 1.0V

AvoL Error Amp Veomp = 0.5V to 1.6V 670 400/200 VIV
Voltage Gain Rcome = 1.0 MQ (Note 6)

Ig Error Amp Veomp = 1.0V 125 425/600 nA
Input Bias Current

Ubooooobobodboddud (Notes)
goooooooobboooooT,02s0000000000000000000C0O0O00O0O0O00O0O0O000000V O 5vOd

Symbol Parameters Conditions Typical Min Max Units
Is Input Supply Current (Switch Off) 11 15.5/16.5 mA
(Note 8)
lswitcn = 3.0A 85 140/165 mA
Vuv Input Supply RiLoap = 100Q 3.30 3.05 3.75 Vv
Undervoltage Lockout
fo Oscillator Frequency Measured at Switch Pin
Rioap = 100Q 100 85/75 115/125 kHz
Veompe = 1.0V
fsc Short-Circuit Measured at Switch Pin
Frequency Rioap = 100Q 25 kHz
Veeeosack = 1.15V
Veao Error Amplifier Upper Limit 2.8 2.6/2.4 \
Output Swing (Note 7)
Lower Limit 0.25 0.40/0.55 \
(Note 8)
leao Error Amp (Note 9)
Output Current 165 110/70 260/320 HA
(Source or Sink)
lss Soft Start Current Veeeosack = 0.92V 11.0 8.0/7.0 17.0/19.0 pA
Veome = 1.0V
D Maximum Duty Cycle RLoap = 100Q 98 93/90 %
(Note 7)
I Switch Leakage Switch Off 15 300/600 HA
Current Vswiten = 60V
Vsus Switch Sustaining dVv/dT = 1.5V/ns 65 \
Voltage
Vsar Switch Saturation lswitcn = 5.0A 0.7 1.11.4 \
Voltage
loL NPN Switch 6.5 5.0 9.5 A
Current Limit
COMMON DEVICE PARAMETERS (Note 4)
CIN Thermal Resistance T Package, Junction to Ambient (Note 10) 65
I T Package, Junction to Ambient (Note 11) 45
0,c T Package, Junction to Case 2
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Symbol Parameters Conditions Typical Min Max Units

0,4 S Package, Junction to Ambient (Note 12) 56 ‘CW

S9N S Package, Junction to Ambient (Note 13) 35

0, S Package, Junction to Ambient (Note 14) 26

8,c S Package, Junction to Case 2

Note1: DODODOO0OOOOICOOOOOOOONOOOOOOOONONNONNOOOOOOOODICOD0000D0NNNON0OONOOoooon
0000000000000000000000000000000000000000000000

Note2: 0000000000 D0O00DOO0DODOODODDO0O00O0OLM?2587000000000000000000000000 ICO00000000
00000000000000000000000 5A000000000000000000LM2587000000000000000000000000
000000000000000 (00000000000000 00 )0

Note3: 000000 OO0OO(T)000O0DOO (T,)OOOO-000000 @,,)00000000000 (Pp)000000000000O00O0O0O0
0000000000000000000000000 (Ppx 8140 Tamaxy 0 Timax)D 000000000000000000000000
00000000000000000Pr0 [TymaxyD Tamax)!8 ;20 00000000000000000000000000000000000
00000000000000000000

Note 4: OO0D00O00DOOOOCO000O0OOOODOOOODOONO000000000000000O000000 O LM25870 Figure203 000
00000000000000000000000000000000000000000000000000

Note5: 0000000000 100000000000000000000000000000000000 (SQC) 000000000000000000
00o0oooooo

Note6: Ao 000000000000000000000 (Comp: 0000000000 )0 1.0MQ 0000000000

Note7: 0000000000 O0O0O0D00000000000000000000000 (Adj:VegO 1.05VIB.3V:Veg O 2.81VI5.0V:Veg O 425VO12V: Vg
0 10.20v)0000000000000000 HIGHOOOOO

Note8: 0000000000 OI000DDO0O00000000000000000000O (Adj:Veg D 1.41VB.3V:Veg O 3.80V5.0V:Veg O 5.75VOI2V:Vig
0 13.80v)0000000000000000 LowOoooo

Note9: 000000000000 D0OO00OOOOO0OLM2587000000000 (Note7000)0000 (Note80D 0 )0OOD0000O00O

Note 10: 500 TO-220 J000000 0 0000000000000 000O0000.5000000000000000000000000000000O -00
0000 (00000000 )0

Note 11: 500 TO-220 000000000000 4 0000000 000000000000 0000.500000000000000000000 -00000
0 (00000000 )0

Note 12: 500 TO-263 000000 0.136 0 0000 (TO-263 0000000000000 3% m000000000000000000000O00OO0 -00
ooooo

Note 13: 500 TO-263 000000 0.4896 0 0000 (TO-263 DOOOOD 3.6 000000 35um000000000000000000000000
-000000o0

Note 14: 500 TO-263 OOOO0 1.0064 0 0000 (TO-263 000000 740000000 35um000000000000000000000000

oo000oooOod (ooo)
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Order Number LM2587T-3.3, LM2587T-5.0,
LM2587T-12 or LM2587T-ADJ
See NS Package Number TO5D
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Top View
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For Fixed Versions3.3V, R1 = 3.4k, R2 = 2k5V, R1 = 6.15k, R2 = 2k12V, R1 = 8.73k, R2 = 1kFor Adj. VersionR1 O Short (0Q), R2 0 Open

FIGURE 1.
v
Cnt ) ?_] v
l T ouT
|I+ 1:1 >l.: ! !
100 pF, " IN5820
25V o .
T I Cour = 680 P
22 uHA || oUT=1— 186
11
[N L
0
Cin2 é
0.1 uF 5| Vin Switch | 4

Comp

LM2587-XX

2

Feedback

FIGURE 2. LM2587-3.3 and LM2587-5.0

Ciny— 100U F, 25V Aluminum ElectrolyticCpy, — 0.1y F CeramicT — 22 H, 1:1 Schott #67141450D — IN5820Cqyr — 680U F, 16V Aluminum ElectrolyticC¢
— 0.47u F CeramicRe — 2k
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VN O—e

+
Oy == 100 uF,

25V

D

1N5820

R1

LM2587-XX 2
1 Feedback
2k 3| GND
R2
0.47 pF

O»>Oor-

Ciny — 100 F, 25V Aluminum ElectrolyticCpy, — 0.1 F CeramicL — 15 H, Renco #RL-5472-5D — IN5820Coyt — 6804 F, 16V Aluminum ElectrolyticC —

0.474 F CeramicRc — 2kFor 12V Devices: Ry [ Short (0Q ) and R, 0 OpenFor ADJ Devices: Ry [0 48.75k,+ 0.1% and R20 5.62k, = 1%

FIGURE 3. LM2587-12 and LM2587-ADJ
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A: Switch Voltage, 10 V/divB: Switch Current, 5 A/divC: Output Rectifier Current, 5 A/divD: Output Ripple Voltage, 100 mV/div
AC-Coupled
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orizontal: £y s/dlv FIGURE 5. Switching Waveforms

+100 mV
Output
Voltage 0
Response

-100 mv

1A
Load
Current
Step 500 mA

Horizor;t;lz 2 ms/div
FIGURE 6. Vgyt Load Current Step Response
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FIGURE 8. Single-Output Flyback Regulator
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+5V
(4-6V)
. {
+
T n
UPLTAT0TMRH ——= 1:1 >L~ ? O +3.3V@1.8A
- .
T1 Gl +| Cour1
22 uH IN°820 11800 uF == Nichicon
c MBR340 UPL1V182MRH
IN2 ° —L_
—ELF
5] Vin Switch | 4
Compl | M2587-3.3 2
1 U1 Feedback
R, < 8200 GND|3
c 1.5 uf
‘T
FIGURE 7. Single-Output Flyback Regulator
VIN
+5V
(4-6V)
TS
C |+ D1
IN1 100 uF v,
Nichicon ouTt
UPL1A101MRH —= 1:1 ‘L * O +5V@ 1.4A
- °
T1 Gl +| Court
22 pH wo‘rifé?a 1800 uF =1=Nichicon
c MBR340 UPL1V182MRH
IN2 ° p—
— 1 uF
5] Vin Switch | 4
Comp} | m2587-5.0 2
1 U1 Feedback
R, < 1.6k GND|3
c 0.68 uf
‘1T
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A
+12V
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L 4
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5 Vin Switch | 4
Comp LM2587-12 2
1 U1 Feedback
R, 3k GND | 3
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* J
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FIGURE 9. Single-Output Flyback Regulator

FIGURE 10. Dual-Output Flyback Regulator
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VIN
+24V D1
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FIGURE 11. Dual-Output Flyback Regulator
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FIGURE 12. Triple-Output Flyback Regulator
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Applications Figure 7 Figure 8 Figure 9 Figure 10 Figure 11 Figure 12
Transformers T1 T T1 T2 T3 T4
Vin 4V-6V 4V-6V 8V-16V 4V-6V 18V-36V 18V-36V
VouTt 3.3v 5V 12v 12v 12v 5V
lourt (Max) 1.8A 1.4A 1.2A 0.3A 1A 2.5A
N, 1 1 1 25 0.8 0.35
Voutz -12v -12v 12v
lout2 (Max) 0.3A 1A 0.5A
N, 25 0.8 0.8
Vours -12v
louTs (Max) 0.5A
Ng 0.8

FIGURE 13. Transformer Selection Table

Transformer Manufacturers’ Part Numbers
Type Coilcraft Coilcraft (Note 15) Pulse (Note 16) Renco Schott
(Note 15) Surface Mount Surface Mount (Note 17) (Note 18)
T1 Q4434-B Q4435-B PE-68411 RL-5530 67141450
T2 Q4337-B Q4436-B PE-68412 RL-5531 67140860
T3 Q4343-B — PE-68421 RL-5534 67140920
T4 Q4344-B — PE-68422 RL-5535 67140930

Note 15: Coilcraft Inc.,:  Phone: (800) 322-2645

1102 Silver Lake Road, Cary, IL 60013: Fax: (708) 639-1469

Note 16: Pulse Engineering Inc.,: Phone: (619) 674-8100

12220 World Trade Drive, San Diego, CA 92128: Fax: (619) 674-8262
Note 17: Renco Electronics Inc.,: Phone: (800) 645-5828

60 Jeffryn Blvd. East, Deer Park, NY 11729: Fax: (516) 586-5562
Note 18: Schott Corp.,: Phone: (612) 475-1173

1000 Parkers Lane Road, Wayzata, MN 55391: Fax: (612) 475-1786

FIGURE 14. Transformer Manufacturer Guide

oooooomoooo(ooooo)

Figure 15 0 Figure 32 O (Figure 14 0 000 O000000000O0O T2
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1 1 8
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f —0 7 f 8 22 uH —0 7
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K [ ]
2 8 4 5 8
. Top View
Top View

. FIGURE 16. Coilcraft Q4337-B
FIGURE 15. Coilcraft Q4434-B
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FIGURE 18. Coilcraft Q4344-B
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FIGURE 19.

Coilcraft Q4435-B
(Surface Mount)

gooouobobbbboboobboobuouoodobl (ooo)

T2
A4
8 1 12
2 [ ]
LP 9
22 puH o . 10
3
11 6 7
Top View

FIGURE 20. Coilcraft Q4436-B
(Surface Mount)
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FIGURE 21. Pulse PE-68411
(Surface Mount)
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FIGURE 22. Pulse PE-68412

(Surface Mount)
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FIGURE 23. Pulse PE-68421
(Surface Mount)
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FIGURE 24. Pulse PE-68422
(Surface Mount)
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FIGURE 25. Renco RL-5530
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FIGURE 26. Renco RL-5531
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FIGURE 27. Renco RL-5534

T4

+5V

w

85,uH 3

12

Top View
FIGURE 28. Renco RL-5535
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FIGURE 29. Schott 67141450
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FIGURE 30. Schott 67140860
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FIGURE 31. Schott 67140920

>
=

Top View
FIGURE 32. Schott 67140930
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FIGURE 33. 12V Boost Regulator

gooooood

A: Switch Voltage, 10 V/divB: Switch Current, 5 A/divC: Inductor Current, 5 A/divD: Output Ripple Voltage,
100 mV/div, AC-Coupled

Horizontal: 2y s/di
orizomial: SH siclv FIGURE 34. Switching Waveforms
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FIGURE 35. Vgyt Response to Load Current Step

000000000 Figure 37 00000000000 O0OOO
0000000000000 0000 Switchers Made Simple
(Version4.3 00 )OO OOOOOOOO

D1

1N5822
Motorola
Gl

Cour1 Coutz

Nichicon
UPL1V122MRH

1200 uF

o +12V@ 1.2A
_L J_
I IMOOMF

Feedback

FIGURE 36. 0O 5V to O 12V Boost Regulator

Coilcraft Pulse Renco Schott
(Note 19) (Note 20) (Note 21) (Note 22)
R4793-A PE-53900 RL-5472-5 67146520

Note 19: Coilcraft Inc.,:  Phone: (800) 322-2645

1102 Silver Lake Road, Cary, IL 60013: Fax: (708) 639-1469

Phone: (619) 674-8100

12220 World Trade Drive, San Diego, CA 92128: Fax: (619) 674-8262
Note 21: Phone: (800) 645-5828

60 Jeffryn Blvd. East, Deer Park, NY 11729: Fax: (516) 586-5562
Note 22: Schott Corp.,: Phone: (612) 475-1173

1000 Parkers Lane Road, Wayzata, MN 55391: Fax: (612) 475-1786

FIGURE 37.

Note 20: Pulse Engineering Inc.,:

Renco Electronics Inc.,:

Inductor Selection Table
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