
LM(2)5119 Wide VIN Range Dual Synchronous Buck Controller

Enter design parameters Version 1.5   1/27/2014 
in the shaded cells  

Step 1: General Requirements VIN (min) [V] 14
VIN (max) [V] 55

VOUT [V] 5
Max Load Current per Channel [A] 8

Ripple Current as % of Max Load Current 15%
Minimum Duty Cycle 0.09

Maximum Duty Cycle 0.36

Step 2:  Interleaved or Dual O/P Interleaved / Dual Output Operation Dual Output

IC Package WQFN-32

Recommended IC LM5119

Step 3: Switching Frequency FSW [kHz] 230

Step 4: Frequency Programming Recommneded RT [kΩ] 21.7

Step 5: Filter Inductance Recommended LF per channel [µH] 16.5
Enter LF [µH] 15

Max Inductor Ripple Current [A] 1.3

Step 6: Current Limit Target (% beyond Max Load) 20%
Output Current at Current Limit Inception [A] 9.6

Slope Compensation Factor (K) 2.5
Recommended RS [mΩ] per Channel 9.4

Enter Closest Standard Value for RS [mΩ] 10
Peak Output Current with Output Short [A] 12.4

Step 7: Ramp Configuration RRAMP [kΩ] 73.2
Recommneded CRAMP [pF] 820

Step 8: Output Capacitors COUT1 per channel [µF] 470
COUT2 per channel [µF] 20

Net Output Cap ESR per channel [mΩ] 13
COUT1 + COUT2 [µF] 490

Peak-peak VOUT Ripple [mV] 17.2

Step 9: Input Capacitors Input Capacitor CIN [µF] 17.6
Input Voltage Ripple [V)] 0.49

Step 10: VIN UV Shutdown UV Shutdown Voltage [V] 13
UV Hysteresis, VHYS [V] 1.25

Upper UVLO Resistor RUV2 [kΩ] 62.5
Lower UVLO Resistor RUV1 [kΩ] 6.65

Step 11: Feedback Resistors Lower FB Resistor RFB1 [kΩ] 1.33
Upper FB Resistor RFB2 [kΩ] 6.98

Step 12: Compensation Network Loop Bandwidth [kHz] 11
Recommended RCOMP [kΩ] 27.4

RCOMP [kΩ] 36.5
Recommneded CCOMP [nF] 6.3

CCOMP [nF] 6.8
Recommended Max CHF [pF] 179
Recommended Min CHF [pF] 17

CHF [pF] 100

Step 13: Soft-Start Capacitor Soft-Start Time [ms] 3.8
Soft-Start Capacitor CSS [nF] 48

Step 14: MOSFET Gate Charge High-side MOSFET Qg @ VVCC [nC] 30
Low-side MOSFET Qg @ VVCC [nC] 30

MOSFET Total Gate Charge [nC] 60

Step 15: Boot & VCC Capacitors Minimum CVCC [µF] 0.40
Minimum CHB [µF] 0.20

VCC Run Current IVCC [mA] 18

Step 16: Restart Capacitor Restart Time [ms] 59
Restart Capacitor CRES [µF] 0.47

Note: The components calculated here are reasonable starting values for a design using the 
LM(2)5119 wide VIN controller. As such, components are not optimized for any particular 
performance attribute. Only one channel is shown. Calculate each channel separately for 
dual-output designs. Each channel is identical for interleaved designs.
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LM(2)5119 Power Dissipation Calculations

Enter design parameters in the shaded cells

Common Assumptions               Channel 2  Requirements

Ambient Temperature TA 50°C High-side MOSFET Qg @ VVCC (nC) 20
        Package thermal Resisitance RJA 40°C/W Low-side MOSFET Qg @ VVCC (nC) 46

 External VCC Select "Yes" or "No" Yes Channel 2 Total Gate Charge (nC) 66
External VCC (V) 10 Channel 2 VCC Run Current ICC (mA) 17

Channel 1 Thermal Calculations
VIN 14.0V 18.1V 22.2V 22.1V 30.4V 34.5V 38.6V 42.7V 46.8V 50.9V 55.0V

IC Power 0.300W 0.325W 0.349W 0.349W 0.398W 0.423W 0.448W 0.472W 0.497W 0.521W 0.546W
∆TJ above TA 12°C 13°C 14°C 14°C 16°C 17°C 18°C 19°C 20°C 21°C 22°C

Junction Temperature 62°C 63°C 64°C 64°C 66°C 67°C 68°C 69°C 70°C 71°C 72°C

Channel 2 Thermal Calculations
VIN 14.0V 18.1V 22.2V 22.1V 30.4V 34.5V 38.6V 42.7V 46.8V 50.9V 55.0V

IC Power 0.264W 0.288W 0.313W 0.312W 0.362W 0.387W 0.411W 0.436W 0.461W 0.485W 0.510W
∆TJ above TA 11°C 12°C 13°C 12°C 14°C 15°C 16°C 17°C 18°C 19°C 20°C

Junction Temperature 61°C 62°C 63°C 62°C 64°C 65°C 66°C 67°C 68°C 69°C 70°C

Channel 1 + Channel 2 Thermal Calculations
VIN 14.0V 18.1V 22.2V 22.1V 30.4V 34.5V 38.6V 42.7V 46.8V 50.9V 55.0V

Total IC Power 0.564W 0.613W 0.662W 0.661W 0.761W 0.810W 0.859W 0.908W 0.957W 1.007W 1.056W
∆TJ above TA 23°C 25°C 26°C 26°C 30°C 32°C 34°C 36°C 38°C 40°C 42°C

Junction Temperature 73°C 75°C 76°C 76°C 80°C 82°C 84°C 86°C 88°C 90°C 92°C
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The graph labeled "Channel  1" is the junction temperature 
rise for  Channel  1 operating  with Channel 2 off. The 
"Channel 2" graph is the junction temperature  for Channel 2 
operating with Channel  1 off. The graph labeled "Both 
Outputs" gives the junction temperature with both outputs 
operating. 
 
Potentially high junction temperatures at high VIN may occur 
when both outputs are operating. Either decrease the 
switching frequency, decrease VIN, select lower gate charge 
MOSFETs or use an external source for VCC to reduce 
operating junction temperature. 

External VCC is required in this region 



LM(2)5119 Bode Plot Calculations

Frequency 
(Hz)

Frequency 
(rad/sec)

Modulator
Gain (dB)

Modulator
Phase (°)

Error 
Amplifier 
Gain (dB)

Error 
Amplifier  
Phase (°)

Loop
Gain (dB)

Loop
Phase (°)         

Frequency 
Compensation 
Parameters

1 6.28E+00 13.2 -0.1 63 154 76.4 153.9 Modulator
2 1.26E+01 13.2 -0.2 61 136 74.4 135.6 ωp_lf 4382 rad/s 697 Hz
5 3.14E+01 13.2 -0.4 56 113 68.9 112.3 ωp_hf 115000 rad/s 18.3 kHz
10 6.28E+01 13.2 -0.8 50 102 63.3 101.6 ωz_esr 163666 rad/s 26.0 kHz Additional Definitions
20 1.26E+02 13.2 -1.7 44 98 57.5 95.9 ωp_esr 4009820 rad/s 638 kHz
50 3.14E+02 13.2 -4.2 36 97 49.5 92.6 ωn 722566 rad/s 115 kHz RLOAD 0.625 Ω
100 6.28E+02 13.1 -8.3 30 100 43.5 91.6 DC GAIN MOD 0.006 V/V
200 1.26E+03 12.9 -16.2 25 108 37.6 91.3 Am 4.6 V/V 13.2 dB VCC 7.6 V
400 2.51E+03 12.0 -30.2 20 121 31.7 91.2
600 3.77E+03 10.8 -41.3 17 132 28.3 90.8
800 5.03E+03 9.6 -49.7 16 140 25.9 90.2
1000 6.28E+03 8.4 -56.1 16 146 24.0 89.4 Error Amplifier
1200 7.54E+03 7.2 -61.1 15 150 22.5 88.6 ωzero 4029 rad/s 641 Hz
1500 9.42E+03 5.7 -66.6 15 154 20.6 87.5 ωpole 20756 rad/s 3.3 kHz
2000 1.26E+04 3.6 -72.8 15 158 18.1 85.7 ωhf 278002 rad/s 44.2 kHz
3000 1.88E+04 0.3 -79.9 14 162 14.6 82.3 ωbw 1.9E+07 rad/s 3 MHz
4000 2.51E+04 -2.2 -84.1 14 163 12.0 79.2
5000 3.14E+04 -4.1 -86.9 14 163 10.0 76.3
6000 3.77E+04 -5.7 -89.1 14 163 8.3 73.5 AOL 10000 V/V 80 dB
7000 4.40E+04 -7.1 -90.9 14 162 6.9 70.7 ωol 1885 rad/s 300 Hz
8000 5.03E+04 -8.3 -92.4 14 160 5.6 68.1 AEA -1.57 V/V q
9000 5.65E+04 -9.4 -93.6 14 159 4.4 65.6 ZEA 3303 Ω 0.159154943
10000 6.28E+04 -10.4 -94.7 14 158 3.3 63.2 ωo 20756 rad/s 3.3 kHz Fcross Max (kHz)
12000 7.54E+04 -12.1 -96.6 14 155 1.4 58.6 17.86130043
15000 9.42E+04 -14.3 -98.6 13 151 -1.1 52.4 Zea 4.883 Ω Correction Factor
20000 1.26E+05 -17.2 -100.7 13 144 -4.6 43.7 KFB 0.160 V/V -15.9 dB 1.16
30000 1.88E+05 -21.3 -102.7 11 134 -10.1 30.9
40000 2.51E+05 -24.1 -103.7 10 126 -14.4 21.9
60000 3.77E+05 -28.0 -105.7 7 115 -20.8 9.7
100000 6.28E+05 -32.8 -110.6 3 105 -29.4 -5.4
200000 1.26E+06 -39.5 -125.1 -2 96 -41.8 -29.3
350000 2.20E+06 -45.7 -146.3 -7 90 -52.9 -55.9
600000 3.77E+06 -53.4 -174.3 -12 85 -65.3 -89.2
1000000 6.28E+06 -62.9 157.3 -16 79 -79.4 236.3
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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