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includes the low-profile IHLP® power inductor family, ideal for compact, space-sensitive applications.

Surface Mount Through-Hole Applications
Power Inductors (102) Axial Leaded Inductors (21) Automotive (34)
High Freguency Inductors (9) Filter Inductors (7) Cellular (19)
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LANDING PAGE FOR IHLP® INDUCTOR LOSS CALCULATOR TOOL

Vishay's new "IHLP Core Loss Calculator” is a free tool that assists designers in selecting the proper IHLP inductor based on the
operating conditions of their circuit. This tool will simulate the losses in the inductor, including core and both AC and DC copper
losses. The temperature rise and final component temperature will also be predicted based on the estimated losses. This tool will
allow designers to compare several different inductors, both in size and value, to assist in the selection process. The calculator can
be used for buck, boost and buck/boost style converters.

The calculator requires eight inputs: input voltage, output voltage, switch (FET) voltage drop, diode (or sync FET) voltage drop,
output current, frequency, ambient temperature and inductance. The calculator will do the rest based on these inputs. Inductance
can be selected by using the “radio” buttons on the left hand side.

dEsigns should be verified in circuit 8 tool is for simulation only.

Click here to access the loss calculator tool.
gy Criteria

IHLP inductors have a recommended maximum component temperature of 125 °C. Subtracting the ambient temperature will give us
the maximum allowed temperature rise for the part. If this number should exceed 40 °C it is recommended that 40 °C be used for the
allowed temperature rise. Core losses should be limited to = 1/3 of the total losses to mitigate any aging effects associated with the
powdered iron in the core at temperatures exceeding 125 °C. The recommended range for the ripple current is 30% to 50% of
inductor current. This is based on a trade off of inductor size and cost versus output capacitor size and cost. The maximum peak
current should be kept below the |, value of the selected inductor, although it can be exceeded with caution due to the soft
saturation characteristics of the powdered iron core material. The calculators are based on operation in the continuous conduction
mode only, information determined in the discontinuous conduction mode should be considered suspect and in need of verification
by the user.

Products | Company | Press | Investors | Contacts | Acquired Manufacturers | Privacy & Legal | Site Map | Your Account

CONTACT US

Sales, Technical Questions...

BUY NOW
Check Distributor Stock:
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Products » Inductors » IHLP® inductor loss calculator tool landing page » IHLP® inductor loss calculator tool

IHLP® INDUCTOR LOSS CALCULATOR TOOL

Choose Calculator Type Ratings
Boost - IHLP-1616AB-01-1 Boost UH Ind. Loss Calculator Inductance 1 uH
25°C DC Res 0.045 Ohms
Choose Available Series
o inin e it ek o i Inputs: Isat 85 Amps
IHLP-1616AB-01 M Enter data into yellow fields Qurputs l{Heat) 4 Amps
Select Inductance: Frequency = 800000 Hz ETer 0.76 V-usec Inducter Current (One Cycle)
0.047 Output Current = 2 Amps F(eff) 5263495 Heriz ERY
0.10 pH Ambient Temp = 25 e Res 0.051936 Ohms
0.22 pH Volts In = 15 Volts Imax 3.77 Amps
3.0
0.47 pH Volts Out = 25 Volts Irin 3.01 Amps
Ly Vaw = 0.025 Volts Iripple 0.76 Amps
Vp= 0.025 Volts Duty
lind = 34 Amps Pcore | Watts 20
ET100 = 027 V-usec Pac | Watts
Bpk = 2800 G Pac Watts
Al 0175 |Inch 413 |mm Piot | Watts
Temp. 1.0
B| 0160 |Inch 413 [mm Coeff. 481 "C
Temp
C| 0.047 |Inch 1.13 |mm Rise 30.0 °C
Comp =
e 55.0 G Wb
0 0.5 1 125
Reference
09 Compared to IHLP-2525CZ-01
Cost o Time (pSec)
Notes May Be Added Here:
Warning Messages: 3
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Buck -

Boost
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Enter your

il el e N

17 i e bl S L

circuit .
requirements in

the YELLOW

boxes/fields

(Use the Tab key

to change fields)

Note: |4 =1,, 1N @ Buck converter.

Inputs:
Enter data into yellow fields
Frequency = 500000 Hz
e 5 Amps
Ambient Temp = 85 e
Volts In = 12 Volts
Volts Out = 33 Volts
Vaw = 0.1 Volts
Vp= 05 Voits
ETio0 = 1.06 V-usec

V., = The voltage drop in the switch (MOSFET).

V= The voltage drop in the output diode.
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IHLP® INDUCTOR |

Choose Calculator Type
Boost -

Choose Available Series
IHLP-1616AB-01 -

g IHLP-1616AB-01  [P8

IHLP-1616AB-11 [
IHLP-1616BZ2-01
IHLP-1616B2-11
IHLP-2020AB-01
IHLP-2020BZ2-01
IHLP-2020BZ2-11
IHLP-2020C2-01
IHLP-2020CZ-11
IHLP-2525AH-01
IHLP-2525BD-01
IHLP-2525CZ-01
IHLP-2525CZ-11
IHLP-2525C2Z-5A
IHLP-2525EZ2-01
IHLP-3232CZ-01

Select which
irence f W IHLP series you
o IR wish to start

IHLP-4040DZ-01 — .

IHLP-4040DZ-11 W I t h
IHLP-4040DZ-5A | R
IHLP-5050CE-01
IHLP-5050EZ-01
IHLP-5050FD-01 — —
IHLP-5050FD-5A Re
IHLP-8767DZ-01

IHLP-6767D2-11
IHLP-6767GZ-01 7

m




Choose Available Series
HLP-2525BD-01 -

IEP™ .

Select Inductance:

0.1 pH ®
0.22 pH &
0.33 pH ®
0.47 pH ®
0.68 pH ®
0.82 pH )
1 pH (@)
1.5 uH ®
2.2 pH ®
3.3 uH ®
47 pH
6.8 pH @
8.2 uH ®
10 pH ®

—

Use the RADIO

buttons to select
an inductance
value ...



N —=—ru | P

—

Outputs
527 V-usec
3744135 Hertz
0.036632 Ohms
6.20 Amps
3.80 Amps
2.40 Amps
.31
0177 | watts
0916 | Watts
0159 | Watts
1252 | watts
2073 oA
367 ki
101.7 %

Circuit

parameters

Power

dissipation

Component
temperature

Calcu il ator
Outputs
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IHLP® INDUCTOR LOSS CALCULATOR TOOL

PRODUCTS APPLICATIONS COMPANY INFO

NEW
SEARCH
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Choose Calculator Type r Ratings N
Boost - IHLP-1616AE-01- 1 Boost gH Ind. Loss Calculator Inductance 1 pH
25°C DC Res 0.045 Ohms
Choose Available Series Wpuis: it Isat 85 Amps  /
IHLP-1616AB-01  ~ Enter data into yellow fields LIS I(Heat) 4 Amps /
Select Inductance: Frequency = 200000 Hz ET ekt 076 Inductor Current (One Cycle)
= 3.8
0047TPH o Output Current 2 Amps F(eff) 526349.5
0.10 pH Ambient Temp = 25 Lo Res 0.051936
0.22 yH _ Volts In = 1.5 Volts Imax 30T
047pH ¢ .
1 pH @

Component

Amps
-
Information —
Watts
_ Watts
A| 0175 |Inch 413 | mm Pot | 0623 Watts
Temp. 10
B| 0160 |Inch 413 |mm Coeff. 481 "CIW
Temp =
C| 0.047 |Inch 1.13 | mm Bie 30.0 G
Comp .
Tenip 55.0 c il
o 0.5 1 1.25
Reference
09 Compared to IHLP-2525CZ-01
Cost e Time (uSec)

Warning Messages:

Notes May Be Added Here:
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IHLP® INDUCTOR LOSS CALCULATOR TOOL

Choose Calculator Type Ratings
Boost - IHLP-1616AE-01- 1 Boost gH Ind. Loss Calculator Inductance 1 pH
25°C DC Res 0.045 Ohms
Choose Available Series Inputs: Sty Isat 85 Amps
IHLP-1616AB-01 M Enter data into yellow fields LIS I(Heat) 4 Amps
Select Inductance: Frequency = 800000 Hz ETekt 0.76 V-usec Inductor Current (One Cycle)
= 3.8
0047 o Output Current 2 Amps Fleff) 526340.5 Hertz
010pH o Ambient Temp = 25 o6 Res| 0051936 | Ohms
022 pH ® Volts In = 5 Volts Imax 3T Amps
3.0
047pH 4 Volts Out = 25 Volts Iin 3.01 Amps
1 pH
H O Vsw = 0.025 Volis e 0.76 Amps
Vp= 0.025 Volts Duty 0.41
ling = 34 Amps Peare 0.012 Watts 20
ET100 = 027 V-usec Pgc 0.597 Watts
Bpk = 280.0 G Pac 0.014 Watts
Al 0175 |Inch 413 [mm Ptot 0623 Watts
Temp. 10
B| 0160 |[Inch 413 | mm Coeff. 481 °CAV
Temp =
C| 0.047 |Inch 113 [mm Bie 300 G
Comp =
o 55.0 C o0
o 0.5 1 1.25
Compared to IHLP-2525CZ-01
Time (puSec)
Notes May Be Added Here:
Warning Messages: .
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Messages — What do they mean?

There are four possible
messages that can be
displayed

L

4,

They are ....
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Messages — What do they mean?

1. Warning — Component temperature Exceeds 125°C

2. Inductor Current Exceeds Saturation Current

3. Discontinuous Mode — Model Invalid

4. Caution — Core Losses Greater Than 1/3 of total Losses

The first two are self explanatory (it would be 155°C for
-5X parts)

The third indicates that the circuit would be In
discontinuous mode —the calculator is based on
continuous conduction mode. The results will not be
as accurate.

The fourth is just informational, a good rule of thumb
Is 1/3 core and 2/3 copper losses.



IHLP® INDUCTOR LOSS CALCULATOR TOOL

Choose Calculator Type Ratings
Boost E IHLP-1616AB-01 - 1 Boost pH Ind. Loss Calculator Inductance 1 uH
25°C DC Res 0.045 Ohms
Choose Available S_erleﬁ Inputs: - |5 at 85 Amps
IHLP-1616AB-01 E‘ Enter data into yellow fields s (Heat) 4 Amps
. Freguency = 200000 Hz ETat 076 V-usec
Select Inductance: Inductor Current (One Cycle)
Output Current = 2 Amps Fleffy| 5263495 |Herz 18
0047pH &
0.10 pH Ambient Temp = 25 o Res | 0.051936 |Ohms
L L Volts In = 15 Volts lmax | 377 | Amps
0.47 pH F 3.0
1 pH & Wolts Out = 25 Volts Imin 3.01 Amps
Vew = 0.025 Volts lrippie 0.76 Amps
Vp= 0.025 Yolts Ciuty 0.41 .
ling = 34 Amps Prore I f d
ETqa0 = 0.27 V-lUsec Pac y O u n e e a
Elpg( = 2800 G Pae I - | h |
& 0.175 |Inch 413 | mm Piot I tt ( e ‘ E p .
B| 0.160 [Inch | 443 |mm T s
Coeff. |
C | 0.047 | Inch 1.13 | mm Temp Rise
Comp 0.0 4 - 1
Temp 1] 0.5 1.25
Reference Time {uSec})
0a
Cost

Notes May Be Added Here:

Click HERE for Help




mr—T1 OrmaI !

IHLP® LOSS CALCULATOR HELP FILE

The purpose of this calculator is to estimate the losses inthe Vishay IHLP series inductors used in continuous maode power
converters. Both copper and core losses are estimated. The program also may be used to estimate temperature rise, but you may
experience results different from what this program predicts.

Inputs: Eight inputs must be supplied by the user of the calculator. Data must be entered into the yellow cells anly.

e L R =

Q0 =l O oin

. Enterthe inductance by clicking on one of the radic buttons on the left side.

. Enterthe frequency of the circuit.

. Enterthe DC output current of the converter.

. Enterthe ambient temperature. The program uses this to calculate the final resistance of the inductor and the final component

temperatura.

. Enterthe input voltage of the converter.

. Enterthe output valtage of the converter.

. Enter the switch drop voltage Ve,

. Enterthe diode ar sync FET voltage drop Vo,

Once entered, your inputs will remain as is until a new input value is entered. To change inductance used, click a different
inductance button. Clicking the button sets up the calculator with new internal data for the part specified and immediately updates
the calculator, including the graph.

Qutputs: The outputs of the calculator are displayed in the blue cells, they are summarized below.

-

L I I I B B -

-

ET:ke The volt-microsecond product of the converter circuit.

Fleff). This is the calculated effective frequency of the circuit used for the determination of core loss. The program takes into
account the shape and amplitude of the current ripple when it calculates core loss.

Res: Resistance of the inductor at the temperature specified in the inputs.

lmax: The peak current of the inductor at the top of the ripple.

Imin: The instantanecus current at the bottom of the ripple.

lrippie: The change of inductor current from the bottom of ripple to top of ripple = Ingsx - lmin.

Duty: The percentage of time that the switch is an.

Pegre: Core loss in watts.

Py Conductor loss due to de resistance in the inductaor in watts.

Pac: Conductor loss due to ac effects in watts.

Piot. Total losses inthe inductor = Pogre + Pae+ Pac

Temp. Coeff. The rise intemperature in *C per watt of dissipation. This is based on Iab tests pedformed on sample inductors
using the change of resistance method. Your thermal environment and that used in our lab may be different.

Temp Rise: This is the increase in inductor temperature above ambient.

Comp Temp: The ambient temperature plus the temperature rise. This is the estimated temperature of the inductar.

ling: This is the DC current that the inductar sees in the boost and buck-boost convertertopology, in buck converters the
inductor current is equal to the output current.

ETqgo: Volt-microsecond product of the inductor at 100 gauss.

Bpy: Peak flux density of the circuit based on operating conditions specified.
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IHLP® INDUCTOR LOSS CALCULATOR TOOL

Choose Calculator Type Ratings
Boost E IHLP-1616AB-01 - 1 Boost pH Ind. Loss Calculator Inductance 1 uH
25°CDC Res 0.045 Ohms
Choose Available S_erleﬁ Inputs: - |5 at 85 Amps
IHLP-1616AB-01 E Enter data into yellow fields s l{Heat) 4 Amps
i R . Freguency = 200000 Hz ETat 076 V-usec
CICEL ML E L] Cec Inductor Current (One Cycle)
Output Current = 2 Amps Fleffy| 5263495 |Herz 15
0047pH & g
0.10 pH Ambient Temp = 25 o Res | 0.051936 |Ohms
e Volts In = 15 Volts lmax | 377 | Amps
0.47 pH F 3.0
1 pH & Wolts Out = 25 Volts Imin 3.01 Amps
Vew = 0.025 Volts lrippie 0.76 Amps
Vp= 0.025 Yolts Diuty 0.41

If you want to ==
add notes .... &= v

woou e B B FILEEL

C | 0.047 |[Inch 1.12 | mm Tem

0.5 1 125

Reference Time {pSec)

Cost 09 Compared to IHL]

Notes May Be Added Here:

Warning Messaged®

Click HERE for Help
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IHLP® INDUCTOR LOSS CALCULATOR TOOL

Choose Calculator Type Ratings
Boost E IHLP-1616AB-01 - 1 Boost pH Ind. Loss Calculator Inductance 1 uH
25° CDC Res 0.045 Ohms
Choose Available S_erieﬁ ; - |5 at 85 Amps
IHLP-1616AB-01 E Enter data into yellow fiel Sl I(Heat) 4 Amps
) Frequency = 300000 076 V-usec
Select Inductance: Inductor Current (One Cycle)
Output Current = 2 Herz 15
0.047pH  © 5
0.10 uH Ambient Temp = 25 Ohms | /\ |
L L Volts In = 15 fmne
047uH -
1 uH = Volts Out = 25 b L I n to
Vgy = 0.025 Volts lrinpta 0.
=] oo |vers ous| o componen I
ling = 34 Amps Poore 0
Ero=| 02 |Vasec ool 0F p ro d uct
Bp: = 2800 G Pae 0. . .
Al 0175 [inch | 413 [mm Pt [ 0 I n fo rm atl O n
B| 0.160 [Inch | 443 |mm TEMHE] g
Coeff.
C | 0.047 | Inch 1.13 | mm Temp Rise 30.0 o |
Comp v 0.0 4 |
i 55.0 C 0.5 1 1.25
Time (pSec)
RE?LZ?CE 0g Compared to IHLP-2525CZ-01 (uSec)

Notes May Be Added Here:

Warning Messages:

Click HERE for Help



T AN . e——dra P

Ratings
IHLP-1616AB-01 - 1 Boost pH Ind. Loss Calculator Inductance 1 WH
25°CDC Res 0.045 ohms
Inputs: A |sat 85 Amps
Enter data into yellow fields Utpuis (Heat) 2 Amps
Freguency = 200000 Hz ETgt 076 V-usec
Inductor Current (One Cycle)
Cutput Current = 2 Amps F(effy| 5263495 |Herz 33
Ambient Temp = 25 = Res | 0.051936 |Ohms
Volts In= 15 Vaolts Imas 377 AMps
0
Volts Out = 25 Vaolts Irmin 3.01 Amps
Vaw= 0.025 Volts lrigple 076 Amps
Vp= 0.025 Valts Duty 0.41
— 20
ling = 34 Amps Peore | 0012 | Watts
ET1a0 = 0.27 V-usec .
T If you wish to
A| 0175 |Inch 413 [mm
| | |
ol - | provide us with a
C | 0.047 |Inch 113 [ mm Temg
-
- little feedback
Ittie TeedpacCk ...
Con

Reference
Cuost

Warning Messages:

Click HERE for Help
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