. VinMin = 9.0V Device = LM22680MR-ADJ/NOPB
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 4.2V B3 = 5/16/13 6:13:33 AM
lout = 2.0A BOME{ A = $2.35
® ;s Total Pd = 1.54W
WEBENCH witikE A/ = 333.0mm2
BOM #i& = 14
Design : 3728439/34 LM22680MR-ADJ/NOPB
LM22680MR-ADJ/NOPB 9.0V-14.0V to 4.2V @ 2.0A
Rfb1l
1,000 Ohm
125.0 mwW
NN l
Rfb2 -
2.26 kohm
125.0 mW
NN
Cbst
VinMin = 9.0V 10.0 nk
VinMax = 14.0V ™ FEEDBACK 1'ﬁ9 Ohm %
I;::/Il22680 252.011:0'"“ Vout = 4.2V
SOFTSTA SWITCH AN lout = 2.0A
GND SYNC ENABLE
. ==CinX ! D1
~—_Vin o uF::Css VF@lo= 500.0 mV
il 39.0 nl VRRM= 20.0 V
38.0 mphm ::Cout
. ; R
—L_cCin 61.9 kOhm out
T a7uF 125.0 mW GD
2.0 mghm
=
=
BSMEHE S
# B BT BHES Bt Qy Price A/
1. Cbst Kemet C0805C103K5RACTU Cap=10.0 nF 1 $0.01 =
Series= X7R ESR=1.739 Ohm 0805 13mm2
VDC=50.0 V
IRMS=411.0 mA
2. Cin MuRata GRM21BR61E475MA12L  Cap=4.7 pyF 2 $0.06 @
Series= X5R ESR= 2.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=7.29 A
3. Cinx MuRata GRM188R61E105KA12D  Cap= 1.0 pyF 1 $0.02 .
Series= X5R VDC=25.0V 0603 10mm2
IRMS=0.0 A
4. Cout MuRata GRM21BR60J226ME39L  Cap= 22.0 yF 3 $0.05 @
Series= X5R ESR= 9.0 mOhm 0805 13mm2
VDC=6.3V
IRMS=3.5A
5. Css AVX 08055C393KAT2A Cap=39.0 nF 1 $0.02 =@
Series= X7R ESR= 38.0 mOhm 0805 13mm2
VDC=50.0 V
IRMS=0.0 A
6. D1 Diodes Inc. B220A-13-F VF@lo=500.0 mV 1 $0.09 [-]
VRRM=20.0 V
SMA 37mm?2
7. L1 Bourns SRN8040-8R2Y L=8.2 yH 1 $0.21

Copyright © 2013, Texas Instruments Incorporated
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SRN8040 100mm2
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http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R61E105KA12D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM21BR60J226ME39L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.avx.com/docs/masterpubs/smccp.pdf
http://www.diodes.com/datasheets/ds13004.pdf
http://www.bourns.com/data/global/pdfs/SRN8040.pdf

WEBENCH® Design

# B BT EHES B Qy Price K/
8. Rfb1 Vishay-Dale CRCWO08051K00FKEA Res= 1,000 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
9. Rfb2 Vishay-Dale CRCWO08052K26FKEA Res= 2.26 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
10. Rt Vishay-Dale CRCWO080561K9FKEA Res= 61.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
11. U1 Texas Instruments LM22680MR-ADJ/NOPB Switcher 1 $1.70 i
MRA08B 56mm2
IC Tj Duty Cycle
525
825
80.0 50.0
775
50 475 /
725 450 /
700 La25
O 675 ot
D650 4 L 400
D625 A 3375 /
=600 s >35.0 /
O 575 - //
— 550 A 325 4
525 o 300 /
50.0 ~ = ’ /
475 = 275
450 |- - — 25.0 /
425
225
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
==\/in=9.0V==\Vin=11.5V==Vin=14.0V ==\/in=9.0V==\Vin=11.5V==Vin=14.0V
Cin IRMS IC Ipk
1.0
2.25
0.9 o
08 //’/ 2.00
zo7 /// 178
wo 6 // 31.50
S s ~
x ~ =
— 05 1.25
c o
Ooa o g - s
/ 1.00
s 0.75
0.2
> 050 |
0.1
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A) lout(A)

==\/in=9.0V==Vin=11.5V==Vin=14.0V
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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/lm22680

WEBENCH® Design

L Pd

0.200

0.175

0.150

0.125
S

£ 0.100

: /

0.075

0.050

0.025

-—/

0.000
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lout(A)
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150

Efficiency

175

2.00
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Cin Pd

0.0010
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\ "\
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/
S
///
~
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/
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s
///
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==\/in=9.0V==Vin=11.5V==\/in=14.0V

150
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1.75

2.00

3

D1 Tj

57
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>
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==\/in=9.0V==Vin=11.5V==Vin=14.0V

1.50 2.00
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0.00525

0.00500

0.00475
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0.00400

Vout p-p(V)

e~

0.00375
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0.000120
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0.000105
0.000100

§o,000095

<

E 0.000090

5 0000085

8 0.000080
0.000075
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0.000055

0.25 0.50 0.75 1.00 1.25

lout(A)
==\/in=9.0V==Vin=11.5V==\/in=14.0V

1.50 1.75 2.00

Cout Pd

0.50 0.75 1.00 1.25
lout(A)

==\/in=9.0V==Vin=11.5V==Vin=14.0V

150 2.00
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0.325
0.300
0.275
0.250
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0.225
2
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s 0200
< 0.175
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=
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0.050

0.025 |

0.000

M Vds Act

e
g
=

0.25 0.50 0.75 1.00 1.25

lout(A)
==\/in=9.0V==Vin=115V ==Vin=14.0V

1.50 1.75 2.00

Pout

0.25 0.50 0.75 1.00 1.25

lout(A)
==\/in=9.0V==Vin=11.5V==\/in=14.0V

1.50 1.75 2.00

Total Pd

y

e

s
Sl
'

/

0.50 0.75 1.00 1.25
lout(A)

==\/in=9.0V==Vin=11.5V==Vin=14.0V

150 2.00
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0.9

e
3
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P
—f”t‘,—f"’V
—

0.4

o
=
,,(//

0.3

7~

0.2

0.1

0.0

0.200
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0175
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p=}
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0.25

0.50 0.75 1.00 1.25
lout(A)

==\/in=9.0V==Vin=11.5V==Vin=14.0V

1.50 2.00
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0.50 0.75 1.00 1.25
lout(A)

==\/in=9.0V==Vin=11.5V==Vin=14.0V

1.50
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WEBENCH® Design

L Ipp IC Pd
0675 0.70
K 0.65 /
0.650 /[ 0.60
0.625 / 0.55
0.50
0600 0.45 /
S/ 0575 / / g 0.40
% ,/ g 0.35 ‘I
20550 : /'
- O 0230 //
0528 ’/ 025 ~
0.500 /4 0.20 4;/
0475 // 0.15 %
0.450 ./ s:;g /
0.425
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A) lout(A)
==\/in=9.0V==Vin=115V ==Vin=14.0V ==\/in=9.0V==Vin=115V ==Vin=14.0V
Diode Pd
0.70 P
0.65
0.60 /
0.55 /
/
0.50 ~~
S o4s e ///
g% o
'g 030 / "/
N 025
0.20 /-;’/'
0.15 //-
0.10 /
0.05
0.00
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A)
==\/in=9.0V==\Vin=11.5V==Vin=14.0V
THEHRE
# BN BE 251 L
1. Cin IRMS 805.438 mA Current AABRRFGFRICRER
2. CoutIRMS 197.989 mA Current BRI A REUEBER
3. ICIpk 2.343 A Current BN IEETTXBR
4. lin Avg 709.65 mA Current T4 A BT
5. Llpp 685.854 mA Current {8 32 5 BB R BR SUR BT
6. M1Irms 1.149 A Current Q lavg
7. BOM%& 14 General Total Design BOM count
8. X/ 333.0 mm2 General BOMA ##Y B P & EF
9. g 575.061 kHz General FFxRmE
10. IC Tolerance 19.0 mV General IC Feedback Tolerance
11. M Vds Act 258.213 mV General Voltage drop across the MosFET
12. ERX CCM General #SEX
13. Pout 8.4W General BEwHh=®
14. X BOM $2.35 General Total BOM Cost
15. D1Tj 56.75 degC Op_Point DIESRE
16. Vout OP 42V Op_Point Operational Output Voltage
17. RRFAE 82.317 kHz Op_point RAFE R R =R
18. &HzZ=H 33.001 % Op_point Ry d
19. WME 84.549 % Op_point RAME
20. ICT] 79.978 degC Op_point BRELRE
21. ICThetaJA 60.0 degC/W Op_point BRI S EIRE AERE
22. IOUT_OP 2.0A Op_point lout BER
23. MHUBE 37.869 deg Op_point HERENEE
24. VIN_OP 14.0V Op_point VinigER
25. Vout p-p 5218 mV Op_point 2 15 ) e (B B 1 SUR B
26. CinPd 648.73 uW Power AMABRRRIDERER
27. CoutPd 117.599 pwW Power AHBERRIDERER
28. —#HRE Pd 669.985 mW Power ZHREDERER
29. ICPd 666.305 mW Power BRI R
30. LPd 198.0 mW Power BRI RER
31. E{&Pd 1.535 W Power BInEFEH
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Riti A
#

B Bia B3
1. WHBER 2.0A A5 HER
2. lout1 2.0 Amps Output Current #1
3. Vin®&X 14.0V EEAMABRE
4. Vin &/ 9.0V EBMALE
5. Bk 42V WHBE
6. Vout1 4.2 Volt Output Voltage #1
7. base_pn LM22680 EEER¥SHNFRES
8. IR DC AR5
9. IERER 40.0 degC HRRE

B8

1. Part Description The LM22680 is a monolithic integrated circuit that provides all of the active functions for a step-down (buck) switching
regulator capable of driving up to 2.0A loads with excellent line and load regulation characteristics. High efficiency (>90%) is obtained through
the use of a low ON-resistance N-channel MOSFET.

2. LM22680 Product Folder : http://www.ti.com/product/Im22680 : 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.
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