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Symbol Parameter Conditions LM2599-3.3 Units
Typ Limit (Limits)
(Note 4) (Note 5)
SYSTEM PARAMETERS (Note 6) Test Circuit Figure 1
Vour | Output Voltage 475V 0 VO 40V,02A 0 I opp O 3A 33 v
3.168/3.135 V(min)
3.432/3.465 V(max)
n Efficiency Vi O 12V, 1 oap O 3A 73 0
O0000—-— LM2599-5.0
00000000000 0000T,025000000000000000000000000000
Symbol Parameter Conditions LM2599-5.0 Units
Typ Limit (Limits)
(Note 4) (Note 5)
SYSTEM PARAMETERS (Note 6) Test Circuit Figure 1
Vour  |Output Voltage VO VO 40V, 02A 0 I oap O 3A 5 v
4.800/4.750 V(min)
5.200/5.250 V(max)
n Efficiency VinD 12V, 1 oap D 3A 80 0
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OO0000-— LM2599-12
000000000000000T,025000000000000000000000000000

Symbol Parameter Conditions LM2599-12 Units
Typ Limit (Limits)
(Note 4) (Note 5)
SYSTEM PARAMETERS (Note 6) Test Circuit Figure 1
Vout Output Voltage 15v 0 ViyO 40V, 02A 0 I pap O 3A 12 \%
11.52/11.40 V(min)
12.48/12.60 V (max)
n Efficiency VinD 25V, 1 oap 0 3A 90 0
O00O00-— LM2599-ADJ
oooooooooooooooT,0 2000000000 000000000000 0O0O000O0
Symbol Parameter Conditions LM2599-ADJ Units
Typ Limit (Limits)
(Note 4) (Note5)
SYSTEM PARAMETERS (Note 6) Test Circuit Figure 1
Vg Feedback Voltage |45V 0O V |y O 40V,02A 0 I pap O 3A 1.230 \Y
V ouT Programmed for 3V. Circuit of Figure 1. 1.193/1.180 V(min)
1.267/1.280 V(max)
n Efficiency VinO 12V, Vour O 3V, 1 gap O 3A 73 O

goooooooooooooao

000000000000000T,0250000000000000000000000000000000000033v05V0
0000000000000 VO 12v0 12V 00000000 V0 24V 00001 oap 0 500mA 00 O

Symbol Parameter Conditions LM2599-XX Units
Typ Limit (Limits)
(Note4) | (Note5)
DEVICE PARAMETERS
Ip Feedback Bias Current Adjustable Version Only, Vgg O 1.3V 10 nA
50/100 | nA (max)
fo Oscillator Frequency (Note 7) 150 kHz
127/110 | kHz(min)
173173 | kHz(max)
Vear Saturation Voltage lout O 3A (Note 8) (Note 9) 116 \
141.5 | V(max)
DC Max Duty Cycle (ON) (Note 9) 100 O
Min Duty Cycle (OFF) (Note 10) 0
lcL Current Limit Peak Current, (Note 8) (Note 9) 45 A
3.6/3.4 A(min)
6.9/7.5 A(max)
I Output L eakage Current (Note 8) (Note 10) (Note 11) Output 0 OV 50 M A(max)
Output OO 1V 2 mA
30 mA (max)
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000000000000000T,0250000000000000000000000000000000000033v05v0
0000000000000 V0 12v0 12V 00000000 V,y0 24V 00001, gap 0 500mA 00 O

Symbol Parameter Conditions LM2599-XX Units

Typ Limit | (Limits)
(Note4) | (Noteb)

DEVICE PARAMETERS

lo Operating Quiescent SD /SS Pin Open (Note 10) 5 mA
Current 10 mA (max)
IstBY Standby Quiescent SD /SSpind OV (Note 11) 80 HA
Current 200/250 | p A(max)
0 i Thermal Resistance TO220 or TO263 Package, Junction to Case 2 o /w
0 n TO220 Package, Juncton to Ambient (Note 12) 50 o /w
0 n TO263 Package, Juncton to Ambient (Note 13) 50 o /w
0 n TO263 Package, Juncton to Ambient (Note 14) 30 o w
0 n TO263 Package, Juncton to Ambient (Note 15) 20 o w
SHUTDOWN/SOFT-START CONTROL Test Circuit of Figure 1
Voo Shutdown Threshold 13 \
Voltage Low, (Shutdown Mode) 0.6 V(max)
High, (Soft-start Mode) 2 V(min)
Vsg Soft-start Voltage Vout O 200 of Nominal Output Voltage 2 \
Vout O 1000 of Nominal Output Voltage
lsp Shutdown Current Vsautoown O 0.5V 5 HA
10 M A(max)
lss Soft-start Current V softgtart 0 2.5V 1.6 HA
5 M A(max)
FLAG/DELAY CONTROL Test Circuit of Figure 1
Regulator Dropout Detector Low (Flag ON) 96 O
Threshold Voltage 92 O (min)
98 0 (max)
VFgar Flag Output Saturation Ignk 0 3MA 0.3 \%
Voltage VpeLay O 0.5V 0.71.0 | V(max)
IF Flag Output Leakage Current Ve agO 40V 0.3 HA
Delay Pin Threshold 125 \
Voltage Low (Flag ON) 121 V(min)
High (Flag OFF) and V g1 Regulated 1.29 V(max)
Delay Pin Source Current VpeLay O 0.5V 3 HA
6 M A(max)
Delay Pin Saturation Low (Flag ON) 55 mvV
350/400 | mV(max)
Note1: 0O0O0UOUOD0OICO0OOOONOOOOCOOUOOODOOOOOOODCOOOOOOICO000000000000000000UO0000
00000000000 00000000000000000000000000000000
Note2: 00000 U000000000O0O00O00OO0OO0O0OCOOO0OCOO0OOD ImMAOOOOOOOOOOOO0OO
Note3: ESDOOO0D0O0OOO 100pFO0000000D0L5QO0000000000000
Note4: 00000250000 000000000000
Note5: 0 000000O0MNOD (000D )0000000000D0O0000O00O (00)000000000000000000000 100000000000
0000000000000MO000000000 (SQO) 000000000000 NNnoiiniNooiooo0 ooouoonooonon
0000000 (AOQL)D 0000000000
Note 6: 0000DDDO00O0O00DN00ODONCOO00NNNONONOONDDONONNDDOODDONDN0NON000000000000000000000000
LM25990 Figurel 00000 000 000000000000000000000000000000000000000000000000
Note7: 000D00D00O000200000000000000000000000000000000000CO000000000
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Note 8:
Note 9:
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Note 11: VO 40V

Note 12: TO-220000000 100000 (003%umO0000000000000000000O0O00O0O0O0DO -000000 (00000000 )d
Note 13: TO-263000000 0500000 (OO0 3%umI00000000000000000000000000000O000O0 -0000000
Note 14: TO-263000000 2500000 (OO0 3%umI00000000000000000000000000000O000O0 -0000000

Note 15: TO-263000000 LM2599s0 000 300000 (OO0 3sum I 000000000000 1600000000000000000000000
0o0o000000o000o0Uo -0000000000000000000000000000000 O Switchers Made Simple Ver 4.30 (D00
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Continuous Mode Switching Waveforms
VinO 20V, Voyt O 5V, I oap O 2A
LO 32|J H, COUT O 220[.] F, COUT ESRO 50 mQ

20V

A: Output Pin Voltage, 10V/div.
B: Inductor Current 1A/div.
C: Output Ripple Voltage, 50 mV/div.

Horizontal Time Base: 2 s/div.

Load Transient Response for Continuous Mode
VlN O 20V, VOUT O 5V, ILOAD O 500mA 0O 2A
LO 32uH, COUT 0 220pu F, COUT ESRO 50 mQ

100mV
A AC/
div.

A: Output Voltage, 100 mV/div. (AC).
B: 500 mA O 2A Load Pulse

Horizontal Time Base: 50 s/div.

ooooooooooon

Bent and Staggered Leads, Through Hole Package
7-Lead TO-220 (T)

Pins 1, 3, 5, and 7
’ Pins 2, 4, and 6
—T 117 - 5D/.5S
GND [ T T 16 - Feed Back
[— T T 15 - Delay
O [ T T 14 - Ground
[— T T 13 - Flag
T 1T 12 - OQutput
O —IT— 11 -V,

Order Number LM2599T-3.3, LM2599T-5.0,
LM2599T-12 or LM2599T-ADJ
See NS Package Number TAO07B

Discontinuous Mode Switching Waveforms
Vin O 20V, Voyut O 5V, I gap O 500 mA
LO 10p H, Coyt O 330p F, Coyr ESR O 45 mQ

20V

10V

ov

1A

B 4 05a
0A

100mv

C AC/
div.

A: Output Pin Voltage, 10V/div.
B: Inductor Current 0.5A/div.
C: Output Ripple Voltage, 100 mV/div.

Horizontal Time Base: 2 s/div.

Load Transient Response for Discontinuous Mode
V|N O 20V, VOUT O 5V, ILOAD 0 500mA O 2A
LO 10pH, Coyt O 330p F, Coyr ESR O 45 mQ

100mv
A AC/
div.

2A
B 1A
0A

A: Output Voltage, 100 mV/div. (AC)
B: 500 mA O 2A Load Pulse

Horizontal Time Base: 200 s/div.

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

1 R

—T 117 - SD/.5S

[T 116 - Feed Back
Metal [T 115 - Delay
Tab [T 114 - Ground
GND [T T 13- Fflag

T T2 - Output
o1 - vy

Order Number LM2599S-3.3, LM2599S-5.0,
LM2599S-12 or LM2599S-ADJ
See NS Package Number TS7B
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Fixed Output Voltage Versions

KEEP FEEDBACK WIRING AWAY
<" FROM INDUCTOR FLUX

RpuII up

FEEDBACK

ERROR OUTPUT FLAG

!

UNREGULATED b_[S0/ss | pELAY

f oN
DC INPUT G c c
¢ SS DELAY
—l_ ’ ! LOW ESR

HEAVY LINES MUST 3E KEPT SHORT AND USE SHORT LEADS
SHUTDOWN INPUT GROUND PLANE CONSTRUCTION FOR BEST RESULTS o oSt RIPRLE PR

LM2599 QUTPUT REGULATED OUTPUT
FIXED QUTPUT

VN

P
<

Component Values shown are for V| O 15V,

Vout O 5V, lLoap O 3A.

Ciy — 470pF, 50V, Aluminum Electrolytic Nichicon “ PL Series”
Coutr — 220u F, 25V Aluminum Electrolytic, Nichicon “ PL Series”
D1 — 5A, 40V Schottky Rectifier, IN5825

L1 — 68pH,L38

Typical Values

CSS — 0.1p F

Cpelay — O.1pF

Rpuiup — 4.7k

http://www.national.com 8
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Adjustable Output Voltage Versions

TO REGULATED
OUTPUT VOLTAGE R1

Cer Rep
R2 |
——A—— A .

LOCATE THE PROGRAMMING RESISTORS NEAR
THE FEEDBACK PIN USING SHORT LEADS

KEEP FEEDBACK WIRI

R

<" FROM INDUCTOR FLU

pull up
FEEDBACK
ERROR OUTPUT FLAG
¢ R LM2599
Yin
ADJUSTABLE

QUTPUT REGULATED QUTPUT

UNREGULATED +C GND |SD/SS DELAY
DC INPUT N |

T Css T CoeLay

| |

SHUTDOWN INPUT

VouT = Vrer (1 + %)
1

000 DVgeed 1.23V

Vi
Ry = Ry (%hq
REF

Select R4 to be approximately 1 kQ, use a 10 resistor for best stability.
Component Values shown are for V| O 20V,

Vout O 10V, I oap O 3A.

Ci\: — 470p F, 35V, Aluminum Electrolytic Nichicon “ PL Series”
Cout: — 220y F, 35V Aluminum Electrolytic, Nichicon* PL Series”
D1 — 5A, 30V Schottky Rectifier, 1N5824

L1— 68uH,L38

Ri— 1kQ, 10

R, — 7.15k, 10

Cgr — 3.3 nF, See Application Information Section

Rer — 3 kQ, See Application Information Section

Typical Values

Cgs— 0.1pF

Cpetay— 0.1pF

ReuLLup — 4.7k

HEAVY LINES MUST BE KEPT SHORT AND USE
GROUND PLANE CONSTRUCTION FOR BEST RESULTS

FIGURE 1. Standard Test Circuits and Layout Guides
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Conditions Inductor Output Capacitor
Through Hole Electrolytic | Surface Mount Tantalum
Output Load Max Input | Inductance |Inductor| Panasonic Nichicon AVX TPS Sprague
Voltage | Current Voltage @ H) (#) HFQ Series PL Series Series 595D Series

V) (A) V) @ FNV) @ FN) @F/NV) @F/N)
5 22 L41 470/125 560/16 330/6.3 390/6.3
7 22 L41 560/35 560/35 330/6.3 390/6.3
3 10 22 L41 680/35 680/35 330/6.3 390/6.3
3.3 40 33 L40 560/35 470/35 330/6.3 390/6.3
6 22 L33 470/25 470/35 330/6.3 390/6.3
2 10 33 L32 330/35 330/35 330/6.3 390/6.3

40 47 L39 330/35 270/50 220/10 330/10

8 22 L41 470/25 560/16 220/10 330/10

10 22 L41 560/25 560/25 220/10 330/10

3 15 33 L40 330/35 330/35 220/10 330/10

5 40 47 L39 330/35 270/35 220/10 330/10
9 22 L33 470/25 560/16 220/10 330/10

2 20 68 L38 180/35 180/35 100/10 270/10

40 68 L38 180/35 180/35 100/10 270/10

15 22 L41 470/25 470/25 100/16 180/16

18 33 L40 330/25 330/25 100/16 180/16

3 30 68 L44 180/25 180/25 100/16 120/20

12 40 68 L44 180/35 180/35 100/16 120/20
15 33 L32 330/25 330/25 100/16 180/16

2 20 68 L38 180/25 180/25 100/16 120/20

40 150 L42 82/25 82/25 68/20 68/25

LM2599 0000000 (OO0 )DOoOoooooo

FIGURE 2. LM2599 Fixed Voltage Quick Design Component Selection Table
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Output Through Hole Output Capacitor Surface Mount Output Capacitor
Voltage Panasonic Nichicon PL Feedforward AVX TPS Sprague Feedforward
V) HFQ Series Series Capacitor Series 595D Series Capacitor
@ F/V) @FNV) @ F/IV) @ F/NV)
2 820/35 820/35 33nF 330/6.3 470/4 33nF
4 560/35 470/35 10 nF 330/6.3 390/6.3 10 nF
6 470/25 470/25 3.3nF 220/10 330/10 3.3nF
9 330/25 330/25 15nF 100/16 180/16 15nF
12 330/25 330/25 1nF 100/16 180/16 1nF
15 220/35 220/35 680 pF 68/20 120/20 680 pF
24 220/35 150/35 560 pF 33/25 33/25 220 pF
28 100/50 100/50 390 pF 10/35 15/50 220 pF

LM2599 0000000 (000 )OOOOoOooooo

FIGURE 3. Output Capacitor and Feedforward Capacitor Selection Table
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FIGURE 7. LM2599-ADJ
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Inductance | Current Schott Renco Pulse Engineering Coilcraft
@ H) (A) Through | Surface Through Surface | Through | Surface Surface
Hole Mount Hole Mount Hole Mount Mount
L15 22 0.99 67148350 |67148460 |RL-1284-22-43 |RL1500-22 |PE-53815 |PE-53815-S |DO3308-223
L21 68 0.99 67144070 |67144450 |RL-5471-5 RL1500-68 |PE-53821 |PE-53821-S |DO3316-683
L22 47 117 67144080 |67144460 |RL-5471-6 — PE-53822 |PE-53822-S |D03316-473
L23 33 1.40 67144090 |67144470 |RL-5471-7 - PE-53823 |PE-53823-S |DO03316-333
L24 22 1.70 67148370 |67148480 |RL-1283-22-43 - PE-53824 |PE-53825-S |DO03316-223
L25 15 21 67148380 |67148490 |RL-1283-15-43 - PE-53825 |PE-53824-S |DO03316-153
L26 330 0.80 67144100 |67144480 |RL-5471-1 - PE-53826 |PE-53826-S |DOS022P-334
L27 220 1.00 67144110 |67144490 |RL-5471-2 - PE-53827 |PE-53827-S |DOS022P-224
L28 150 1.20 67144120 |67144500 |RL-5471-3 - PE-53828 |PE-53828-S |DOS022P-154
L29 100 1.47 67144130 |67144510 |RL-5471-4 - PE-53829 |PE-53829-S |DOS022P-104
L30 68 1.78 67144140 |67144520 |RL-5471-5 - PE-53830 |PE-53830-S |DOS022P-683
L31 47 2.2 67144150 |67144530 |RL-5471-6 - PE-53831 |PE-53831-S |DOS022P-473
L32 33 25 67144160 |67144540 |RL-5471-7 - PE-53932 |PE-53932-S |DOS022P-333
L33 22 31 67148390 |67148500 |RL-1283-22-43 - PE-53933 |PE-53933-S |DOS022P-223
L34 15 34 67148400 |67148790 |RL-1283-15-43 - PE-53934 |PE-53934-S |DOS022P-153
L35 220 1.70 67144170 - RL-5473-1 - PE-53935 |PE-53935-S -
L36 150 21 67144180 — RL-5473-4 — PE-54036 |PE-54036-S -
L37 100 25 67144190 - RL-5472-1 - PE-54037 |PE-54037-S -
L38 68 31 67144200 - RL-5472-2 - PE-54038 |PE-54038-S -
L39 47 35 67144210 - RL-5472-3 - PE-54039 |PE-54039-S -
L40 33 35 67144220 |67148290 |RL-5472-4 - PE-54040 |PE-54040-S -
L41 22 35 67144230 |67148300 |RL-5472-5 - PE-54041 |PE-54041-S -
L42 150 2.7 67148410 - RL-5473-4 - PE-54042 |PE-54042-S -
L43 100 34 67144240 - RL-5473-2 - PE-54043 - -
L44 68 34 67144250 - RL-5473-3 - PE-54044 — -
FIGURE 8. Inductor Manufacturers Part Numbers
Coilcraft Inc. Phone  [(800) 322-2645
FAX (708) 639-1469
Coilcraft Inc., Europe Phone |0 111236 730 595
FAX 0 441236 730 627
Pulse Engineering Inc. Phone (619) 674-8100
FAX (619) 674-8262
Pulse Engineering Inc., Phone |00 3539324107
Europe FAX 0 3539324 459
Renco Electronics Inc. Phone (800) 645-5828
FAX (516) 586-5562
Schott Corp. Phone  |(612) 475-1173
FAX (612) 475-1786
FIGURE 9. Inductor Manufacturers Phone Numbers
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Nichicon Corp. Phone (708) 843-7500
FAX (708) 843-2798
Panasonic Phone (714) 373-7857
FAX (714) 373-7102
AVX Corp. Phone (803) 448-9411
FAX (803) 448-1943
Sprague/Vishay Phone (207) 324-4140
FAX (207) 324-7223

FIGURE 10. Capacitor Manufacturers Phone Numbers

3 Amp Diodes 4 to 6 Amp Diodes
VR Surface Mount Through Hole Surface Mount Through Hole
Schottky Ultra Fast Schottky Ultra Fast Schottky Ultra Fast Schottky Ultra Fast
Recovery Recovery Recovery Recovery
All of 1N5820 All of All of SR502 All of
20V SK32 these SR302 these these 1N5823 these
diodes MBR320 diodes diodes SB520 diodes
30WQ03 arerated 1N5821 arerated are rated are rated
30V SK33 toat MBR330 toat 50WQ03 toat SR503 toat
least 31DQ03 least least 1IN5824 least
50V. 1N5822 50V. 50V. SB530 50V.
SK34 SR304 50WwQ04 SR504
v MBRS340 MBR340 1N5825
30WQ04 MURS320 31DQ04 MUR320 MURS620 SB540 MUR620
50V SK35 30WF10 SR305 50WF10 HER601
or | MBRS360 MBR350 50WQ05 SB550
more | 30WQO05 31DQ05 50SQ080
FIGURE 11. Diode Selection Table
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TYPICAL THROUGH HOLE PC BOARD LAYOUT, FIXED OUTPUT (1X SIZE), DOUBLE SIDED

Bottom Side Top Side (Component Side)

Renco

o < 0

REGULATED
OUTPUT
VOLTAGE

—— +

— -
GROUND

+—

VOLTAGE

- —
DC INPUT

Cin: — 470p F, 50V, Aluminum Electrolytic Panasonic, “© HFQ Series”
Cout: — 330u F, 35V, Aluminum Electrolytic Panasonic, * HFQ Series”
D1: — 5A, 40V Schottky Rectifier, IN5825

L1: — 47pH, L39, Renco, Through Hole

ReuLup: — 10k

CpeLay: — 0.1pF

Cspiss: — 0.1pF

Thermalloy Heat Sink #7020
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LM2599

Ooo00o0O0b0oodnd (ooo)
TYPICAL THROUGH HOLE PC BOARD LAYOUT, ADJUSTABLE OUTPUT (1X SIZE), DOUBLE SIDED

Bottom Side Top Side (Component Side)

Renco

o - o
REGULATED
OUTPUT
VOLTAGE

— +

— -
GROUND

] oo O AW
o0 O <T w
a < o ~o
= oew [ S
= ) a
oSy

a >

Ci\: — 470p F, 50V, Aluminum Electrolytic Panasonic, “© HFQ Series”
Cout: — 220 F, 35V Aluminum Electrolytic Panasonic, © HFQ Series”
D1: — 5A, 40V Schottky Rectifier, 1N5825

L1: — 47pH, L39, Renco, Through Hole

Ry — 1kQ, 10

R,:  — Use formula in Design Procedure

Cgr: — See Figure 4.

Rgr:  — See Application Information Section (Cgg Section)
ReuLLup: — 10k

Cpetay: — O.1pF
Cspiss: — 0.1uF
Thermalloy Heat Sink #7020

FIGURE 33. PC Board Layout
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7-Lead TO-220 Bent and Staggered Package
Order Number LM2599T-3.3, LM2599T-5.0,

LM2599T-12 or LM2599T-ADJ
NS Package Number TA07B

TAO78 (REV A)
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7-Lead TO-263 Bent and Formed Package
Order Number LM2599S-3.3, LM2599S-5.0, LM2599S-12 or LM2599S-ADJ
NS Package Number TS7B
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