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WEBENCH ®    设计报告

Design : 3728439/40 LM25574MT/NOPB
LM25574MT/NOPB 11.0V-13.0V to -12.0V @ 0.2A

VinMin = 11.0V
VinMax = 13.0V
Vout = -12.0V
Iout = 0.2A

Device = LM25574MT/NOPB
Topology = Inverting_Buck_Boost
创建 = 5/19/13 2:59:06 AM
BOM成本 = $2.41
Total Pd = 0.5W
大小 = 343.0mm2
BOM 数量 = 20

Cboot
22.0 nF

Cbyp
120.0 nF

Cin
220.0 nF
46.0 mOhm

Cinx
100.0 nF
280.0 mOhm

Cio
1.0 µF
10.0 mOhm

Cout
15.0 µF
800.0 mOhm

Coutx
1.5 µF

Cramp
680.0 pF

Css
330.0 nF

D1
VF@Io=  510.0 mV
VRRM=  40.0 V

L1
68.0 µH
351.0 mOhm

Rfbb
1.65 kOhm
63.0 mW

Rfbt
14.7 kOhm
63.0 mW

Rramp
200.0 kOhm
63.0 mW

Rt
14.3 kOhm
63.0 mW
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VinMin =  11.0V
VinMax =  13.0V

Vout =  - 12.0V
Iout =  0.2A

Ccomp
43.0 pF

Rcomp
174.0 kOhm
63.0 mW

Ccomp2
16.0 pF

Vin

Iout

电气材料清单
# 名称 制造商 零件编号 属性 Qty Price 大小

1. Cboot MuRata GRM155R61C223KA01D
Series= X5R

Cap= 22.0 nF
VDC= 16.0 V
IRMS= 0.0 A

1 $0.01
0402 8mm2

2. Cbyp MuRata GRM155R61A124KE19D
Series= X5R

Cap= 120.0 nF
VDC= 10.0 V
IRMS= 0.0 A

1 $0.01
0402 8mm2

3. Ccomp MuRata GRM1555C1E430JA01D
Series= C0G/NP0

Cap= 43.0 pF
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0402 8mm2

4. Ccomp2 MuRata GRM1555C1H160JA01D
Series= C0G/NP0

Cap= 16.0 pF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0402 8mm2

5. Cin Kemet C0805C224K5RACTU
Series= X7R

Cap= 220.0 nF
ESR= 46.0 mOhm
VDC= 50.0 V
IRMS= 2.65 A

1 $0.02
0805 13mm2

6. Cinx AVX 08053C104KAT2A
Series= X7R

Cap= 100.0 nF
ESR= 280.0 mOhm
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0805 13mm2

7. Cio TDK C3216X7R1H105K
Series= X7R

Cap= 1.0 μF
ESR= 10.0 mOhm
VDC= 50.0 V
IRMS= 3.2 A

1 $0.04
1206 19mm2

8. Cout AVX TPSB156K016R0800
Series= TPS

Cap= 15.0 μF
ESR= 800.0 mOhm
VDC= 16.0 V
IRMS= 293.0 mA

2 $0.29

3528-21 26mm2

9. Coutx MuRata GRM21BR71E155KA88L
Series= X7R

Cap= 1.5 μF
VDC= 25.0 V
IRMS= 0.0 A

1 $0.08
0805 13mm2

10. Cramp Yageo America CC0805KRX7R9BB681
Series= X7R

Cap= 680.0 pF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0805 13mm2

11. Css MuRata GRM155C80J334KE01D
Series= 379

Cap= 330.0 nF
VDC= 6.3 V
IRMS= 0.0 A

1 $0.01
0402 8mm2

http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61C223KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A124KE19D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM1555C1E430JA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM1555C1H160JA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf
http://www.avx.com/docs/masterpubs/smccp.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.avx.com/docs/masterpubs/tantniob.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM21BR71E155KA88L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80J334KE01D%26x%3D9%26y%3D9%26search%3Dstartwith
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# 名称 制造商 零件编号 属性 Qty Price 大小

12. D1 ON Semiconductor MBR0540T1G VF@Io= 510.0 mV
VRRM= 40.0 V

1 $0.06
SOD-123 22mm2

13. L1 Bourns SRN6045-680M L= 68.0 μH
DCR= 351.0 mOhm

1 $0.16

SRN6045 64mm2

14. Rcomp Vishay-Dale CRCW0402174KFKED
Series= CRCW..e3

Res= 174.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 8mm2

15. Rfbb Vishay-Dale CRCW04021K65FKED
Series= CRCW..e3

Res= 1.65 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 8mm2

16. Rfbt Vishay-Dale CRCW040214K7FKED
Series= CRCW..e3

Res= 14.7 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 8mm2

17. Rramp Vishay-Dale CRCW0402200KFKED
Series= CRCW..e3

Res= 200.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 8mm2

18. Rt Vishay-Dale CRCW040214K3FKED
Series= CRCW..e3

Res= 14.3 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 8mm2

19. U1 Texas Instruments LM25574MT/NOPB Switcher 1 $1.35

MTC16 59mm2

IC Tj

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20
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Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)
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- 0.000000004
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- 0.000000002
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D1 Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.055

0.060

0.065

0.070

0.075

0.080

0.085

0.090

0.095

0.100

0.105

0.110
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Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.00200

0.00225

0.00250

0.00275
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http://www.onsemi.com/pub%5Flink/Collateral/MBR0540T1%2DD.PDF
http://www.bourns.com/data/global/pdfs/SRN6045.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/lm25574
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IC Ipk

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.004659995

0.004659996

0.004659997

0.004659998

0.004659999

0.004660000

0.004660001

0.004660002

0.004660003

0.004660004

0.004660005
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p
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)

L Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

- 0.000000005

- 0.000000004

- 0.000000003

- 0.000000002

- 0.000000001

0.000000000

0.000000001

0.000000002

0.000000003

0.000000004
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d
(W

)
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Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

- 0.000000005

- 0.000000004

- 0.000000003

- 0.000000002

- 0.000000001
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0.000000001

0.000000002

0.000000003

0.000000004
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)

Cio IRMS

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.09

0.10

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.20

0.21

0.22

C
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 I
R

M
S(

A
)

D1 Irms

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

- 0.000000005

- 0.000000004

- 0.000000003

- 0.000000002

- 0.000000001

0.000000000

0.000000001

0.000000002

0.000000003

0.000000004
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Vin= 11.0V Vin= 12.0V Vin= 13.0V
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0.055
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0.085
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0.095

0.100

D
1

 P
d

C
o

n
d

(W
)



WEBENCH®  Design

Copyright © 2013, Texas Instruments Incorporated 4 ti.com/webench

WEBENCH®  设计报告 LM25574MT/NOPB : LM25574MT/NOPB 11.0V-13.0V to -12.0V @ 0.2A May 19, 2013 02:59:31 GMT-7

D1 Tj

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

51
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Efficiency

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

79.50
79.75
80.00
80.25
80.50
80.75
81.00
81.25
81.50
81.75
82.00
82.25
82.50
82.75
83.00
83.25
83.50
83.75
84.00
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n
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)

Phase Shift

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

998.999999995

998.999999996

998.999999997

998.999999998

998.999999999

999.000000000

999.000000001

999.000000002

999.000000003

999.000000004

P
h
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e 
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if

t(
d
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)

Vin p- p

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

- 0.000000005

- 0.000000004

- 0.000000003

- 0.000000002

- 0.000000001

0.000000000

0.000000001

0.000000002

0.000000003

0.000000004

0.000000005

V
in

 p
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p
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)

Vout p- p

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

- 0.000000005

- 0.000000004

- 0.000000003
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- 0.000000001
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0.000000003

0.000000004
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p
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)

L1 Ipk

Vin= 11.0V Vin= 12.0V Vin= 13.0V
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Cin Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.0000002

0.0000003

0.0000004

0.0000005

0.0000006

0.0000007

0.0000008

0.0000009

0.0000010

0.0000011

0.0000012
C

in
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d
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)
Cout Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

C
o

u
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P
d
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)

D1 PdSw

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.0051

0.0052

0.0053

0.0054

0.0055

0.0056

0.0057

0.0058

0.0059

0.0060

0.0061

D
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d
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)

L1 Irms

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.055

0.060

0.065

0.070

0.075

0.080

0.085

0.090

0.095

0.100

0.105

0.110

0.115

L1
 I

rm
s(

A
)

Cio Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.000050
0.000075
0.000100
0.000125
0.000150
0.000175
0.000200
0.000225
0.000250
0.000275
0.000300
0.000325
0.000350
0.000375
0.000400
0.000425
0.000450
0.000475
0.000500

C
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d
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)

Iin Avg

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.20

0.21

0.22

0.23

0.24

0.25

0.26
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L Ipp

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

- 0.000000005

- 0.000000004

- 0.000000003

- 0.000000002

- 0.000000001

0.000000000

0.000000001

0.000000002

0.000000003

0.000000004

0.000000005

L 
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p
(A

)
Total Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

0.475

T
o

ta
l 

P
d

(W
)

Cout IRMS

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

C
o

u
t 

IR
M

S(
A

)

Gain Marg

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

G
ai

n
 M

ar
g

(d
b

)

IC Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

Iout(A)

0.210
0.215
0.220
0.225
0.230
0.235
0.240
0.245
0.250
0.255
0.260
0.265
0.270
0.275
0.280
0.285
0.290
0.295
0.300

IC
 P

d
(W

)

工作数值
# 名称 数值 类别 说明
1. Cin IRMS 15.149 mA Current 输入电容器均方根纹波电流
2. Cio IRMS 150.171 mA Current Input to output capacitor RMS ripple current
3. Cout IRMS 154.41 mA Current 输出电容器均方根纹波电流
4. D1 Irms 234.975 mA Current D1 Irms
5. IC Ipk 4.66 mA Current 电路内的峰值开关电流
6. Iin Avg 263.52 mA Current 平均输入电流
7. L Ipp 208.677 mA Current 峰值到峰值输出电感器纹波电流
8. L1 Ipk 548.783 mA Current 电感器峰值电流
9. L1 Irms 316.84 mA Current 电感器纹波电流

10. BOM 数量 20 General Total Design BOM count
11. 大小 343.0 mm2 General BOM组件的总所占面积
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# 名称 数值 类别 说明
12. 频率 400.0 kHz General 开关频率
13. IC Tolerance 18.0 mV General IC Feedback Tolerance
14. 模式 DCM General 传导模式
15. 总 BOM $2.41 General Total BOM Cost
16. D1 Tj 62.08 degC Op_Point D1接点温度
17. Vin p-p 37.302 mV Op_Point 峰值到峰值输入电压
18. 交叉频率 14.65 kHz Op_point 波特图交叉频率
19. 占空比 55.0 % Op_point 占空比
20. 效率 82.796 % Op_point 稳态效率
21. 增益裕度 43.428 db Op_point 波特图增益裕度
22. IC Tj 66.735 degC Op_point 电路接点温度
23. IOUT_OP 200.0 mA Op_point Iout 操作点
24. 相位裕度 45.552 deg Op_point 波特图相位裕度
25. 相移 21.446 deg Op_point 波特图相移
26. VIN_OP 11.0 V Op_point Vin操作点
27. Vout p-p 156.674 mV Op_point 峰值到峰值输出纹波电压
28. Cin Pd 10.557 μW Power 输入电容器功率耗散
29. Cio Pd 225.514 μW Power Input to output capacitor power dissipation
30. Cout Pd 9.537 mW Power 输出电容器功率耗散
31. D1 Pd 107.184 mW Power 二极管功率耗散
32. D1 PdCond 102.0 mW Power 二极管传导损耗
33. D1 PdSw 5.184 mW Power 二极管开关损耗
34. IC Pd 297.053 mW Power 电路功率耗散
35. L Pd 63.589 mW Power 电感器功率耗散
36. Rsense Pd 20.189 mW Power LED 电流 Rsns 功率耗散
37. 整体 Pd 498.702 mW Power 总功率耗散

设计输入
# 名称 数值 说明
1. 输出电流 200.0 mA 最大输出电流
2. Iout1 200.0 mAmps Output Current #1
3. Vin 最大 13.0 V 最高输入电压
4. Vin 最小 11.0 V 最低输入电压
5. 输出电压: -12.0 V 输出电压
6. Vout1 -12.0 Volt Output Voltage #1
7. base_pn LM25574 美国国家半导体的产品编号
8. 源 DC 输入源类别
9. 工作环境温度 40.0 degC 环境温度

设计协助
1. LM25574 Product Folder : http://www.ti.com/product/lm25574 : contains the data sheet and other resources.

Texas Instruments' WEBENCH simulation tools attempt to recreate the performance of a substantially equivalent physical implementation
of the design. Simulations are created using Texas Instruments' published specifications as well as the published specifications of other
device manufacturers. While Texas Instruments does update this information periodically, this information may not be current at the time the
simulation is built. Texas Instruments does not warrant the accuracy or completeness of the specifications or any information contained therein.
Texas Instruments does not warrant that any designs or recommended parts will meet the specifications you entered, will be suitable for your
application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation. Texas Instruments does not
warrant that the designs are production worthy.

You should completely validate and test your design implementation to confirm the system functionality for your application prior to
production.

Use of Texas Instruments' WEBENCH simulation tools is subject to  Texas Instruments' Site Terms and Conditions of Use.  Prototype boards
based on WEBENCH created designs are provided AS IS without warranty of any kind for evaluation and testing purposes and are subject to
the terms of the  Evaluation License Agreement.

http://www.ti.com/product/lm25574
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse_estore.shtml

