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AMD VERSAL™ ARCHITECTURE POWER IMPROVEMENTS

1.2
Programmable Logic:
1 1
+ Up to 40% lower power depending on LUT ! [ B -
implementation: Logic, Distributed RAM, Up to Up to Up to
Shift Reg, or Register 0.8 40% 80% 60%
DSP
0.6
« Up to 80% reduction for floating point 041
operations: DSP58 vs. DSP48 0.4 :
Block RAM / UltraRAM - 0.21
* Continued power reduction in AMD Versal™
adaptive SoCs compared to AMD 0
UltraScale+™ FPGAs Logic DSP Block RAM / UltraRAM

m UltraScale+ ™ Versal

|
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Versal™ Devices’ Power Design Flow

Designed
within
Budget?

SUCCESS

2 = W C

Part: XCVE2602-VSVH1760-2MP-E-S

Q = & =

Search: |Q-

Part
> E @_
Estimation

PS (0528 W, 0.68 % Family: Versal Al Edge Series v | Device Grade:

>

> NoC/DDRMC (2.248 W, 4.
> Clock (3474 W, 455% )
> Logic (4.089 W, 5.35%)

> Block RAM ( 0.245W, 032
> UltraRAM ( 0.63 W, 0.81 %
>

>

>

>

<

Package: VSVH1760 v | Speed:

Vivado part: XCVE2602-VSVH1760-2MP-E-S
DSP (0.821W, 1.06 %)
1O (3.247T W, 4.18 %

GTYP (5.099 W, 6.56 % Summary Q
Al Engine-ML (42103, 5 J| Total On-Chip Power 76.366 W
Hard IP Blocks ( 2.073 Static Power 9.680 W
~ 4 Power Design Dynamic Power 66.686 W
Part Junction Temperature 70C
Power Summary Thermal Margin 30C

Power Rail Consolidation
Power Supply Summary

Thermal Power Margin
Thermal Power Margin with excursion to 110C
\_PowerSupplyDesign _J oo
v Power Management
Summary of Savings DFX
Clock Domain Power
Potential Savings

Advance (+/- 25% accuracy)

DFX Usage DFX with 1 RP thatincludes NoC resources -

<

== Project Summary

Temperature: Extended 0C->100C v | VCCINT Voltage:

4 3 4 "mMmanagelP [ Importxpe [3 ExportXDC = [3 Export PDM Project Report  ® Resetto Defaults Summary
»

0
XC v | Device: XCVE2602 v
2 v | Static Power:  Standard v
Mid - 0.80v v | Process: Maximum v
Environment Q
Junction Temperature User Override ON  ~ 70C
Ambient Temperature 25C
Effective Theta JA 0.000 C/W
Max. Junction Temperature 100C
Max. Junction Temperature with Excursion to 110C 110C
Design Power Budget
v
>
show
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Introduction to the Power Design Tab of PDM

« Summary of device details

« Part number, speed &
temperature grade, process
information, packaging

« Static, dynamic, and total
device power

» Export to .xml file

* Import XPE files to PDM

; Part

M Family

F'" Device Grade

. Device
Package
Speed
Static Power
Temperature
VCCINT Voltage
Process

Q

Versal Al Edge Series
XC

XCVE2602
VSVH1760

power domain
* Rail names

Sequencing

Voltage tolerances
Static, dynamic, and power-up
current requirements

Step load values

« Individual rail characteristics by

Power Rail Consolidations

 Full power management

down of rails
« Minimum Rails

at the expense of power
management

sequencing & tables

» Selected to allow for powering

* Reduces overall regulator count

 Rail consolidation diagrams, power

Power Summary Q B
Total 76.366 W
Static 9.680W 0.800
Dynamic 66.686 W

1.500

0.800
0.800

0.800
0.800

Min
Voltage

0.775

1.455

0.775
0.775

0.775
0.775

Max
Voltage

0.825

1.545

0.825
0.825

0.825
0.825

Step Static Dynamic Total

Load % (A) (A) (A)
33.00 % 0.022 0.000 0.022
33.00 % 0.833 0.014 0.846
33.00 % 0.347 0.000 0.347
33.00 % 0.036 0.000 0.036
25.00 % 2.071 0.008 2.080
33.00 % 0.011 0.000 0.011
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Power Design Tab (Cont.)

Decoupling Capacitor Details Sequencing/Rail Diagrams

Power Supply Design Table

Grouping of rails by group name
Power sequence

Combined power rail current
requirements & tolerances

Voltage regulator current capability
entry

Dynamic decoupling recommendations
XQ and XC temperature ranges

Capacitor P/Ns, values, and
placement techniques

ESR, ESL information to aid
alternative capacitor selection

Power-up & down sequencing by rail
grouping

Timing and ramping requirements
POR_B pull down timings
Conditions for next rail power up

Power-Up Power-Down
Versal
P No Power Management mb:;:fvcco':?&fi G 0 1 2 3 4 5 6 7 8 I 1 2 3 4 5 6 7 8
’—~ VCCO 1.5V (i exists) can be 74
combined with sequence 4 |
Power tep 1 95% of target Voltage
Gr{)up VCCO (XPIO/HDIO, VCCO_50X) | et
VCCO (HDIO/XP10O/Memory XPIO) |
VRM 1
3V3—VI 2 O_‘ vIT VPP VREFCA 0.000 A Next rail begins ramp }
V5V 0.000 A i VCCINT, VCC_PSFP, VCC_PSLP, VCC_PMC, VCC_CPMS
e 0.004 A VCC_RAM, VCCINT_GT*, VCC_SOC, VCC_IO, ﬂao_usm‘
RM
1V5_ Wi 0.005 A . - +
V351 0.000 A vEkd VCCAUX, VCCAUX_PMC/VCCAUX_SI“ON
W2 (C 3 0.627 A GTAVCC, MGTYAVCC* I
VRM 5
v 0.000 A GTAVCCAUX, MGTYAVCCAUX*
WO_Wi 0.000 A VRM 6 .
V80 ( oy b combined it 8384A | _— GTAVTT, MGTYAVTT*
5 (€ 4 VCCO?SViﬂSequmlS 0471 A I
O : VCCAUX—HBM. l Next rail ramps dml:\
0va2 ( 0735A  VRMS "
O 6 VCC_HBM?, VCCO_HBM®* [ — )
W53 L (w o .NcC Fus 0.010 A
onnect to GND Do not combine with VCCO 1.2 VRM 9 )
V2 (A if not used 1.030 A Sequence slots are a period between 0.2ms and 40ms.

Battery)

* Pin does not exist in all devices

GTs and HBM domains can pi d up independ

of each other.
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Summary

- Versal™ architecture’s power improvements and new tools make power delivery more convenient
« Understanding the power design tab in PDM can ensure a successful power delivery design

- Download Power Design Manager from the AMD power delivery webpage www.amd.com/power

« Import designs from XPE to PDM if still using XPE

« Utilize the export .xml feature and submit your file to AMD’s power delivery partners

- Example of Voltage regulator design for V¢t

« Vceoint POWers the programmable logic, Al Engines, and other internal blocks in Versal™ devices

« When using Minimum Rails consolidation, we combine V., With other like voltages
« VccCINT, Vcc_RAM, Vcc _PSFP, VcC_PSLP, VCC _PMC
- Power Supply Design table combines the current requirements of all rails

AMD{ %3 Texas INSTRUMENTS
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http://www.amd.com/power

Endnotes

VER-043

Based on an AMD dynamic performance per watt comparison of the 7nm -2L Versal™ device
architecture and the 16nm -2 Virtex UltraScale+ device architecture in February 2024, using
the production-stage versions of the AMD Power Design Manager 2023.2. tool and XPE
2023.1.2 tool to measure the power per watt of the programmable logic, DSP Engines, Block
RAM, UltraRAM, gigabit transceivers, and DDR memory controllers. Results may vary based

on a variety of factors, including customer application design, implementation, and data inputs.

W3 TEXAS INSTRUMENTS



Introduction to Core Power Supply

This webinar will help you

« Use AMD Power Design Manager tool and export data to
start your power journey

« Choose the right Tl part and Wuerth Elektronik inductor
(passive) to maximise efficiency and minimize passive
components in your high power density applications

« Use TlI's WEBENCH® and RED EXPERT online tools to
simulate the performance of your circuit

Some featured products
AMD Versal™ Al Edge Series

Texas Instruments TPS6287B25, 25-
A Step-Down Converter

74435030010 Series Ultra-Low Loss
Shielded Power Inductors

o
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Agenda

. . Some featured products
« How to interpret AC + DC specification of a AMD Versal ™ Al Edge Series

Processor

« Maintaining a high voltage accuracy at DC and during '
. Texas Instruments TPS6287B25, 25-
IOad transients. A Step-Down Converter

« Design Example using the latest VE2302 applications

 How to optimize the load transient performance

Wuerth Elektronik
74435030010 Series Ultra-Low Loss

‘ielded Power Inductors
d

AMDZ{1 3 Texas INsTRUMENTS | W | H¥fTHon




Power Designh Manager Output data for VE2302

AC Spec.

|

Rail Name Voltage DC Spec. Current Step Sequence #
VCCINTIVCC_PMCINCC_PSFP/
VCCPSLPWCC_RAMNVCC_SOC/ nav 1% =1 TmV 39A 33% 2
VCC_IO
VCCO 16V +1% +5% 3A 100% 1
VCCAUXNCCAUX_PMC/
VCCAUX_SMON 15V 1% 10mVpp 11A 100% 3
GTAVCC nasv +2% 10mVpp 0T7TA T0% 4
GTAVTT 12V +2% 10mVpp 13A T0% 6
GTAVCCAUX 16V +2%% 10mVpp 005 A T0% 5
A
t AVSupervisor
« Load Step Currents
AVTransient °

Ripple Requirements

‘ AVoyr = 34mVpp

AC spec
Recommended
COUT = 1065 lJ.F

Min/Max Voltage Requirements

 Voltage for External Supervisor required?

Load transient is largest contributor to output voltage accuracy - drives

output capacitance requirement

Max Current (DC and peak)

DC accuracy (with remote sense)

AMDCZ\ %3 Texas INSTRUMENTS | loffF
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Benefits
= 2.7V to 6.0V input voltage = High output current with small solution size
= Low Rpgon) Switches 2.6mQ / 1.5mQ = Remote sense for Core supply
= Qutput voltage accuracy: +£0.8% = Stackability to allow for smaller inductors and better heat distribution
= Family with 10A, 15A, 20A, 25A (stackable to higher currents) » Dynamic adaptation to processor loads, adjustable output voltage
» |2C version: 2 x 16 V7 Startup voltage options selectable: v L
- Low output voltage range 0.4V — 0.775V in 25 mV steps 27V106V° T t N w I

TPS62 8/BX

6V, 10A to 25A Buck Converter with Remote Sense, Stackable

« High output voltage range 0.8V — 1.55V in 50 mV steps
« Dynamic Voltage Scaling in 1.25mV — 5mV steps

« Temperature Warning, Voltage Monitoring, SoftStart, Spread Spectrum I%C version

;REN EIN

Vet Version: 64 selectable Vo options Fe

(—
[ E——

SDA
SCL

* 0.4V -1.675V (in 25mV steps)
Remote differential sense at load for high accuracy & fast transient response
Droop compensation (optional)
1.5MHz switching frequency
Forced-PWM or Automatic Power Save Mode
Functional Safety Capable
3.05 x 4.05mm QFN

Ryserz JRv=eT1

><%__

MODE/SYNC

EN

VSET4
VSET2

VSET2
VSET1

VOSNS
GOSNS

COMP

PG

SYNC_OUT aanD

GND
GND

Cour

Load

AMDZ\ %3 TexAs INSTRUMENTS
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Output can be paralleled to support greater load currents

i3 TEXAS
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For evaluation only; not FCC approved for resale.

To optimize design
https://webench.ti.com/power-designer/

TRSE2ATEx
Primany Devioe )

Ve g ' o Vit W

L
F:
= =] VOSNS
GOENS
i @ SDA

o SCL

VEET1
VSET2 —_— L

COMP

§
| :g
&
|
|
3]
g
—\\—o
F
&

SYNC_OUT aonn
GND
GND

TPSE2ATEx
[S=condary Device)

WViM W ——rYTL

WVIN _]_

gl:. L mopessync lcm
Ex VOSNS

GOSNS
SR %

SCL
VEET1

=

COMP

SYNCG OUT gann

GHND
4T kD END

75 A EVM with 3x TPS62876-Q1
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https://webench.ti.com/power-designer/

WEBENCH Power Designer Inputs

Customize TPS6287B25LA0WRZV - 2.7V-6V to .75V @ 19.5A

Input: DC45V-55V Output: 0.8Vat19.5A Temp: 30 °C Change
89.7% . . .
Click a component to find out more information or select an alternate part.
5417
267 mm?

CHANGE OPTIMIZATION

Configuration Options

FPWM -

\ 4
B Custom Sync Frequency
MHz Ren
B Asynchronous Mode For Better Transi... 22k0Ohm
Output Voltage Range __*
0b10: 0.4V1o 1.675V - i Vin
Custom . - —4—Cin
T 10uF
AmOhm
. Qty=3
@ &

SELECT CUSTOMIZE SIMULATE
S
Rpg
10kOhm
L1
TPS6287B25RZV
*—— VIN sw FYYYL 4
VIN sw|
3 VIN SW 100nH
VIN = 200uOhm
VOSNS 9
EN
GOSNS
MODE_SYNC
PG
— sync_out
COMP )Iout
VSETH \/
VSET2 AGND |
SCL_VSET3 gﬁg'
— SDA_VSET4 GND ?gﬁ("&?
GND : m
EP
—— Ccomp2
=T 10pF
Ccomp 00hm
6.8nF
1mOhm

AMDCZ\ %3 Texas INSTRUMENTS

L]
W

EXPORT
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WEBENCH Power Designer Inputs

Customize TPS6287B25LA0WRZV - 2.7V-6V to .75V @ 19.5A

SELECT CUSTOMIZE SIMULATE
Input: DC4.5V-55V Output: 0.8BVat195A Temp: 30 °C Change
Efficiency: 89.7% Click a component to find out more information or select an alternate part. Q
B 0 54.68
Footprint 311 mm?
CHANGE OPTIMIZATION
Rpg
Configuration Options W
10kOhm
FPWM - L1
TPS6287B25RZV
4 ? — VIN SwW FYYYL 4
Custom Sync Frequency VIN SW1
» ustom Syne Frequencs 3 VIN SW ;gB”H
Syne Frenusncy VIN W uOhm
MHz Ren
o VOSNS 9
o EN
. i GOSNS
B Asynchronous Mode For Better Transi.. 22k0Ohm MODE_SYNC
Outpat Volta ge __+Vin PG
0b10: 0.4V 1o 1.673V - L —1 SYNC_OUT out
- . COMP
VSET \
Defautt Output Voltage VSET2 AGND |
- . GND
Custom —=Cin —scL_vsEm3 GND |
10uF —] SDA_VSET4 GND Rcomp
4mOhm - GND 4.53kOhm
Qty=3
EP
—i— Ccomp2
=T 10pF
Ccomp 00hm
4TnF
1mOhm
@ L ! @ @

AMDCZ\ %3 Texas INSTRUMENTS
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Load Transient : ~20% peak to peak improvement

1.0125
1.008 1.01
AVoyr = 34 mVpp
.
< 1.004 0 UT s 1005 LN
2 1.002 @ 1.0025 t
TR AC+DC P 2
= ; spec :
3 0.908 2 09975
3 0.9% V=27V S 09 Vin= 27V 3
. _— = — Vin=2.
V=33V — * + * + * + — V=33V
0.994 Vin=40V oUT — 0.9925 by ey
— V=50V — Vn=50V
0.892 —_— V:: =60V 099 — Vin=6.0V
0.99 10 + 1 F 0.9875
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Output Current (A) Output Current (A)
Vour =1.0V PWM; droop Ta=25°C - 1065 u F Vour=1.0V  PWM; TPS62877 Ta = 25°C
disabled

droop enabled

Figure 9-12. Output Voltage Versus Output Current

Droop disabled

Figure 9-13. Output Voltage Versus Output Current

Droop enabled

Recommended

TI EVM
| oad Step 26A—39A
200A/us, Vout=0.80V

AVoyr = 25.8mV peak to peak
AMDZ1 43 Texas INsTRUMENTS | W | H¥iTHonw




Load Transient: ~-40% output ca

AVoyr = 34 mVpp
AC+DC spec
Coyr = 4*100+4*47
+10+1uF
=599 uF Recommended

1.0125
1.01
1.0075 —
.
- N
S 1005
g, 1.0025 I\
S 1
2 09975
2
& 0895 — vin=27V
— V=33V
0.9925 Vn= 10V
— V=50V
099 —_— Vin=60V
0.9875
0 5 10 15 20 25 30
Output Current (A)
Vour=1.0V  PWM; TPS62877 Ta=25°C

droop enabled

Figure 9-13. Output Voltage Versus Output Current

Droop enabled

TI EVM
L oad Step 26A—-39A

200A/us, Vout=0.80V

nacitance reduction

AVoyr = 30.7mV peak to peak

AMDZ\ ¥ Texas INSTRUMENTS
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WEBENCH Power Designer Inputs

Customize TPS6287B25LA0WRZV - 4.5V-5.5V t0 .80V @ 19.5A

Input: DC4.5V-55V OQutput: 0.8V at19.5A Temp: 30°C

Efficiency: 89.7%
BOM Cost: $4.68
Footprint: 311 mm2

Configuration Options

B Custom Sync Frequency

B Asynchronous Mode For Better Transi...

Ob10: 0_4‘;-‘ to 1.675V -

Custom -

BILL OF MATERIALS

Click a component to find out more information or select an alternate part.

Export Design Report

SELECT CUSTOMIZE SIMULATE

Rpg
10kOhm
TPS6287B25RZV m
4 o1 VIN sW rYYY\ @
VIN SW
: VIN SW 190n8.
R VIN Sw ut.hm
en
VOSNS 9
EN
GOSNS
. 22kOhm MODE_SYNC
1 PG
=_Vin — svnc_ouT
- COMP
VSET1 \
VSET2 AGND —L_cout
——Cin SCL_VSET3 aND vt
—_— =1 =CL_ 1mOhm
10uF — Rcomp pt
4mOnhm SDAVSET4 e 453k0Nm Q=10
Oty=3 EP
—— Ccomp2
=T 10pF
Coomp 00hm
4.7nF
1mOhm
L 4 @ L

)Ioui
Y

e
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WEBENCH Power Designer Outputs

Design Report

Total Pd

2 3 4 5 L] 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Output Current (A)
=in=4.5V = Vin=5.0V =Vin=5.5V

L Pd
0.080 _
0.075 !
0.070 |
0,065 [
0.060
0.055 |
0050 |
= o0.045 j
; o.040 }—-—-—i-
B 035 |
-
0.030

Gain(dB)

0025 |
0.020
0.015 |-
0.010 |
0.005
0.000

2 3 4 5 6 7

& 9 10 11 12 13 14 15 16 17 18 192 20
Output Current (A)
=\Vin=4.5V =Vin=5.0V =Vin=5.5V

-30

5 & 7 & 9 10 11 12 13 14 15 16 17 18

19 20

Output Current (A)
==in=4.5V = Vin=5.0V =Vin=5.5V
Loop Response

1,000

; mm“ lmm R
Frequency (Hz)

=Gain-Phase + 180

AMDCZ\ %3 Texas INSTRUMENTS
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Summary

The Main contributor for the use a large output

capacitance bank is the load requirements of
your processor

Webench can help the bring up of your design
by tuning your load transient requirements

Stacking (paralleling), remote sense and tight
DC accuracy are important for processor power

Features such as Droop compensation can help
Improve your load transient performance and
reduce your output capacitance up to 40%

Some featured products

AMD Versal™ Al Edge Series

Texas Instruments TPS6287B25, 25-A
Step-Down Converter

Wuerth Elektronik
74435030010 Series Ultra-Low Loss Shielded
Power Inductors

>
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EXPERT

Navigate by order code

Low entry access to
E|ECtr0niCS dESign With Enter at least first 4 characters

EXPERT

78 Design Tools f8 Product selection

B' EMI Filter Designer z :? EMC Components Output Impedance

g Magl’C Power Module Designer .6‘0: Power Inductors and Magnetics : V' Huax U Top I Shielded
o~ 1.60mm  1.00mm 125°C  Shielded

g e [ N 1.60mm  1.00mm 125°C  Shielded
4t 1< Resonance Tank Calculation for Wireless Power |0g Magl’C Power Products

== g 1.60mm  1.00mm 125°C  Shielded

& 1.60 mm 1.00 mm 125°C Shielded

¢ Filter Circuits g/  Signal & Communications

— 1.60mm  1.00mm 125°C  Shielded

1.60 mm 1.00 mm 125°C Shielded

DC/DC Converter —'-:.ﬁ Capacitors & Resistors

Filter Designer shows the output Bookmark the actual module

impedance for many load impedances

Flyback Transformer p Optoelectronics

Add the actual module to your favorites (Login required),
Our EMI Filter Designer shows the output impedance for to have quick access directly on the REDEXPERT start
c e = e - & - ; : : : : .
C/DC Converter =& QuartzCrystals & Oscillators a variety of different load / LISN impedances from O up page. Warning: It might save you time!
to 10 Ohms.

" Wireless Connectivity and Sensors / EMC Shielding & Grounding

https://redexpert.we-online.com/ AMDn ‘i‘ TEXAS INSTRUMENTS wi ‘é'}"_gﬂgomm



https://redexpert.we-online.com/

Register / Log In

Or continue without logging in

« Registration is not mandatory
« All basic functions are available without logging in
« Registration, use and enjoyment are totally free of charge
« A user account does have its perks:
* Order free samples directly from the app

« Using of sliders for advanced search queries

Privacy Concerns

Your personal information is stored according to GDPR rules

We need your contact information for the samples and offers only

English v

Signin to

REDEXPERT"

ooooo

LOGIN REGISTER

CONTINUE WITHOUT LOGGING IN
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Power Inductor Selection

Output Inductor Selection (LO)

0
E\e\«\mm\«m\\o
Z

. e 3 3 B 20
A\ '
o™
BRI
oo™ %

v

PN
wor®

To calculate the minimum value of the output inductor, use

https://www.we-online.com/en/components/products/DESIGNKIT 744732

I o I/IN(max) R VOUT v I/OUT
0 tmim) Loyt X Kinp Vintmax) X fsw

Kinp 1S @ coefficient that represents the amount of inductor ripple current relative to the maximum
output current

AMD{ %3 Texas INSTRUMENTS |/l | WURTH i



https://www.we-online.com/en/components/products/DESIGNKIT_744732

REDEXPERT

Power Inductor Selection

« With REDEXPERT you can select a power
Inductor based on you application

* It will need the following paramters of your
SMPS:

 Input / Output Voltage

Output Current

Switching Frequency

Ripple factor (in %)

Diode Voltage (Optional)

PARAMETERS

Topology

=4 e
@ Mon Sync
Input

Viumin | 2.7V Vomax 6V

Output

Vo 04V lae 25 A

Switch

£ CoRa
T 2 MAZ

Inductor

Al 40 % Show Suitable w

Diode

AMDZl 3 Texas INsTRUMENTS | W | H¥iTRon




Power Inductor Selection

REDEXPERT will not only find all suitable
inductors but will also calculate the
expected losses and temperature rise with
high accuracy

Suggestion: The ,perfect” inductance wont
exist anyway, order a sample for one
inductance value above and below your results

PARAMETERS

Topology

Sync
@ MNon Sync
Input

W, 1, min 27V

Output

Vo 0.4V

Switch
fow 1.5 MHZ
Inductor

.ﬂ.||_ -'-1-': r:i:

Diode

Vi 07V

B @

loe 25 A

Show

Suitable

w

< Buck Converter

PARAMETERS m

Input Output Switch Inductor Diode
270-6.00V 400 mV 1.5 MHz 40 % F00 my
230 A
DETAILS
IL.'na:l;Dp'. Lupt IL,z'-wg
30.04A 61.3nH 2504
74431012007
DC Deltall ILgeak Tar
0.16 8.49A 292 A 109 ns

) i i
NS

164

AC H bDC BH Total B ATy H

® = o 8

35.3 mW 78.1 mW 113 mwW 5.06 K

AMD{ %3 Texas INSTRUMENTS |/l | WURTH i




Power Inductor Selection

Losses

ToFiI‘ters: Not Internal Type = Single, Single HV 429 nH = Lap gep@25.0 A< 79.7 nH loae 2300 A lz=252 A V=600V AT 800K
< Buck Converter Y g g 200l 4 P TOT.L
% Order Code Y Series 5 Size % 1. Y Spec Type T L W Langec@25.0A YT Rpcge O AL W IR Y  La T Vo Y fres W MPac v Poce v ProtL VO AT T
PARAMETERS m
- 74431012007 WE-HCM 1012 @ Single 70.0 nH 72.2nH 0.125 mQ 34.0% 843 A 125A 80.0V 149 MHz § 353 mW  78.1mW 113 mW 5.06 K

R el I el IIHHWIIWE:IIﬂﬂllIIHmlllIﬁﬂlllﬂﬂﬂllllﬁﬂlﬁﬂlﬂﬂlﬁﬂ

270-6.00V  400mV 1.5 MHz 40 % 700 mV

| siw ] ssa|

25.0 A
DETAILS
I e Lopt ILavg
30.0 A 61.3nH 250A
74431012007
oc Deltall ILF“k Tar
0.16 849 A 92A 109 ns
— — <

4.9V
74431012007 744302007 X

29V WE-HCM - 1012 WE-HCM - 7050
7007H- 0125 m0 720nH-0235m0 -

Do ——

1AV - - - https://we-online.com/re/5qRQ42Zw

AC B DC B Total B AT, H

® ® ® B

35.3 mW 781 mW 113 mwW
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https://we-online.com/re/5qRQ42Zw

Core Losses (AC)

Steinmetz Method

« The Steinmetz Method Is a formula to

calculate the core losses

* It's based on empirical parameters,
measured for toroidal core inductors

'pcorezk*fa*gb

k=7,62-1014
a=1325
b=2113

10000 -

1000 -+

100 ~

10 ~

Peore iIN W/cm?

0.1 A

0.01 A

0.001

0.01 0.1
BinT

—100kHz

250kHz
—500kHz
—3800kHz
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Core Losses (AC)
Steinmetz Method

« Steinmetz Parameters are only
conditionally valid for real power inductors

» The accuracy is okay for a duty Cycle of
50% but deteriorates quickly in both
directions

« A modified Steinmetz Approach takes into
account non-sinusoidal excitation of the
core;

* Peore = K *feqa_1 * BY * f

 Manufacturers have a different model to
estimate core lesses

1a

Accuracy

0,1

0,3 0,5 0,7 0,9
Duty Cycle

AMDA Q} TexAS INSTRUMENTS
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Inductor Losses

RedExpert:

« Wirth Elektronik uses specialized
measurement equipment (Buck Converter +
Class-D-Amplifier).

* A huge set of parameters is measured in an
actual application like setting

» Losses can then be calculated quite easy
* P =Py, — Poyt

» Operating Point - triangle signal

fon | N VAN
O Ly — 1YY\ 5 O
]
Vln — ZS Pin Pout — Vout
O o 2 O

4% Agilent Technologies Thu Mer 12 1418162015
TL00Y) 2100w 50 00

enu
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Inductor Losses

Comparison of Operating Point Conditions

Ba

A 4

""’AIL

Steinmetz REDEXPERT
Sinusoidal Excitation, Core Losses only Real Operating Point, Total Losses
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Inductor Losses

Accounting for

* Real Core geometry

« Stray field effects at the air gap
« Winding structure,

« Material composition,

« AC Losses in the wire

Q

\
/

Accuracy

0,1

0,3 0,5 0,7 0,9
Duty Cycle
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REDEXPERT

Beware the Saturation!

RedExpert will rely on the rated inductance to
calculate the ripple

Inductance roll-off by saturation

Saturation Roll_off is not standardized and can
vary 10...35% percent between different Series

Using the Slider, you can verify the actual
inductance under operating conditions

Inductance

Inductance / DC Current (Ambient Temperature)

T= 20°C

80 nH

50 nH

40 nH

30 nH

20 nH

10 nH

O H

g0A A 100 A 1204 140 A

Current
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REDEXPERT

Saturation vs. Temperature

Inductance

80 nH

7O nH 1

G0 nH

50 nH A

40 nH

30 nH

20nH

10 nH

aH

Inductance / DG Current (Am bient Temperature)

e 10°C ~
250 e
309C
40°C
50°C
e09C
J0°C

anoar

429 nH A

T T T T T T
oA 20 A 404 80 A DA 100 & 120 A 140 A
Current
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REDEXPERT

Mind the Saturation!

 Datasheet!

 Power Inductors do have tolerances
up to 30%

o Saturation effects and Tolerances
have to be considered

Electrical Properties:

Properties Test conditions Value U“iL_Iﬂl—L
Inductance L | 100 kHz/ 100 mA 72 nH | [ 20% |
Rated Inductance Ly 100 kHz/ 10mA/ 30.0 A 71 nH ] p.
Rated Current R AT=40K 30 A | max
rerformance Rated lrpaok | AT = 40K 76.1 A | max
?gt'}:ratlon Current @ lsar 10% | 1ALLI < 10 % 62 A yp.
gg‘tzratlon Current @ lsaraom | ALLI < 30 % 64 A yp.
DC Resistance Rpc | @20°C 0.235 mQ | +7%
Self Resonant Frequency | fi 150 MHz | typ.

1 refer to IEC 62024-2-2020

AMDCZ\ %3 Texas INSTRUMENTS
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REDEXPERT

Rated current Calculator

Temperature rise / DC current

< Rated Current Calculator ﬁ PCB: 336 mm 3 @ Ambient Temperature: 20 °C

i
O

PARAMETERS 100 K
- W
-
L - B0 K
i)

Thickness (H) ¥

- a0 K A
s
Temperature E
Ambient Temperature Max. temperature rise %
20°C 40K g

— = 40 K A
=

(*) CALCULATE RATED CURRENT
Length (L) Width (W) a0k
80 mm A0 mm
Copper Thickness (H)}
105 um
:| |- - T T T T T 1
CALCULATE CURRENT JA 204 4004 ao A BOA 10:0 A 120 A

Current
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REDEXPERT
Filter Design

EMI Filter Designer for differential mode:

Use this application to design a discrete electronic EMI filter for conducted differential noise, for example from your DC-DC converter, and evaluate the realistic response based on real components.

Project's Title:

Title
My EMI Filter project

Input parameters:

Operating voltage Operating current
12V 05A
Load / LISN impedance Moise source impedance
1000 010
O
Attenuation at Frequency
20 dB 200 kHz

Topology:

RECOMMENDED

. T T,

(O sth-Order LC-LC

oLl el
— 1 .

C} 4th-Order CL-CL

Advanced

O

O
O
O

SMD components only
Shielded inductors anly
High temperature (125°C)

Shared input capacitor DC/DC converter

AMD{ %3 Texas INSTRUMENTS
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Q&A Session
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