I TEXAS PMP20490 Test Report
INSTRUMENTS December 2016

Design PMP20490 Test Results

PMP20490 2xTPS546C23 1200mV 60A Test Report:
425kHz per phase.
Board have two types of dynamic loads:
a) Self contained timer U501, driver U502 and switch Q500 with 11 parallel load resistors, R528
& R529 to control turn and turn off speeds. (See pages 8 & 9 below.)
b) Signal generator driven Q540 with 10 mOhm R542 to ground to allow scope to show both
Vout and lout at same time (See page 10 below.)

TPS546C23 is very similar to TPS546C20A except for pins 2 & 3 which are address pins in TPS546C23 and
Voltage Select (VSEL) and Soft Start (SS) pins respectively on the TPS546C20A.

Also on PMP20490 models t2 & t3 | used Wurth S16100010 raised inductor 330 nH / 0.37 mOhms / 46A
saturation (delta L -20%) as a second source for TDK VLB10090HT-R33K-B2 also 330 nH but 0.33mOhms
and 45A (delta L -30%) saturation.

Most of the testing done in the PMP20292 Test Report is applicable here. | have focused upon thermal
testing with the Wurth inductors, GUI selectable soft start and inductor saturation in overload (Wurth
vs. TDK).

PMP20292 was done only with the TDK inductors.

The GUI did recognize correctly my programmed addresses of the master — 38d or 460ct; and on the
slave 39d or 47oct on all 3 models t1 & t2 & t3.

All testing at 12Vin unless otherwise mentioned

Controlled turn on & turn off with default settings page 2 model t2
Start up with Enable with 1msec setting without & with pre-bias page 3 model t2
Output ripple at no load & full load Wurth inductors page 4 model t2
Output ripple in overload to 80A with Wurth inductors pages 5-6 model t2
Output ripple at no load & full load TDK inductors page 7 model t1
Output ripple in overload to 75A with TDK inductors page 8 model t1

Based upon saturation seen with TDK inductors above 70A for 2 phases, two phase
applications above 50A should use the Wurth parts.

Step load response with on board Dynamic Load 12Vin OA static page 9 model t2
Load dump response with same dynamic load of 37A page 10 model t2
Thermal imageswith Wurth inductors pages 11-13  model t3
Efficiency data & graph (5Vin, 8Vin & 12Vin) pages 14-17  model t2
Efficiency graphs for Wurth (model t2) vs. TDK (model t1) page 18

Results very similar
Board images: Top & Bottom & Edge to show U1l under L1 pages 19-20 models t1 & t2
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Start up and soft off Model t2:

target rise & fall times 3 msec with default settings in TPS546C23

Model t2 1.202V when on and 110mA off 12.01Vin Input current 19mA when off
soft start no load

Il File T Verical =+ Timebase [ Trigger [= Display # Cursors || Measure &2 Math |- Analysis A Ulilities @ Support
/ fa
/f
/-ﬁ""
/T
=2
F
Measure P1:max(C2) P2:min{C2) P3:freq(C2) Pa:fall(C3) PS:rise(C3) pé:freq(C4)
value 1.213 v 27 mv o 1.6529034 ms 17.4 ns s=
status o hd hd a4
Timebase -310 ps|
200 500 psidiv Stop 622 mV
-600 mV o 10 MS 2 G8/s Edge Positive
TELEDYNE LECROY 12/22/2016 5:34:30 PM
Monotonic with no overshoot and 2.9msec total rise time
Soft off no load default settings
I File I Vertical = Timebase [ Trigger [= Display # Cursors [ Measure @ Math |- Analysis A Utiliies @ Support

"~

N
o ‘

&
Measure P1:max(C2) P2:min(C2) P3:freq(C2) P4:fall(c3) P5:rise(C3) P&:freq(Ca)
value 1.213 Vv 7 myv — < 399 ps 1.3 ns -
status i R R [
mvidiy 200 psidiv Stop 622 mV
00 mV ofs: 4 M5 2 GSfs Edge Megative
TELEDYNE LECROY 121222016 5:32:26 PM

While default soft start is 3msec, default soft-stop is ~1.05msec
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Start up Model t2: continued
Now change to 1 msec rise:

1 File T Vedical = +* Timebase I Trigger [ Display # Cursors [ Measure &d Math |- Analysis N Uliliies & Support

o

ol

Pl

J/

2|
[y
Measure P1:max(C2) P2:min(C2) P3:freq(C2) P4:fal(C3) P5irise(C2) Pe:fraq(C4)
value 1.213 v 73 mvV - = 399 ps 740.1537 ps -
status i H
200 psidiv Stop 622 mv
4 M8 2GSfs Edge Positive
TELEDYNE LECROY 1212212016 5:50:37 PM
Monotonic with no overshoot and about 900usec rise
pre-bias turn on
[l File ¥ Verical +* Timebase I Trigger =l Display # Cursors £! Measure & Math  |=" Analysis N Utilities € Support

P
L .

F

Measure PL:max(C2) P2:min(C2) P3:freg(C2) P4:fall(C2) P5:rise(C2) Pe&:freg(C4)
value 1213V, 580 mv — — 323.8125 ps —
status [y b '
: 0 psf Trigger
200 200 psidiv Stop 838 mV
-600 mV ofs 8 MS 4 GSfs Edge Positive
TELEDYNE LECROY 1212212016 5:54:40 PM

No dip and about 400usec for rise from 600mV to 1.2V without overshoot
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Output Ripple at no & full load: December 22, 2106: 12.0 Vin: 1.2 Vout with no load model t2:
Model t2 with Wurth inductors: Output ripple at different loads to see if inductor saturates:

(20MHz BW) using J502 to measure Vout ripple

'l File I Vertical = Timebase [ Trgger [ Display # Cursors

L Measure

& Math =7 Analysis

A Utilities | € Support

! | | ] ! J ! ] 4

| ! ] { { {

nnn

AN

ny

|
A

"
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nn
NNV

&2
& b

Measure P1:max{C2) P2:min(C2) P3:freq(C2) P4:rise(C2) p5:fal(C2) Pe&:pkpk(C2)
value 1.2107 vV 11992V 854.753 kHz 197.8 ns 1.8703 ps 11.5 mV
status k24 4 b4

TELEDYNE LECROY
11.5 mV p-p Based upon 43 peaks in 50usec: 860kHz
And now with full 60A load off output:

[l File ¥ veriical = Timebase [ Trigger (= Display # Cursors

I Measure

i Math =7 Analysis

Timebase 0.0 ps
5.00 psfdiv Stop 1.20470V
200 kS 4 GS/s Edge Positive

122212016 6:00:02 PM

X Utilities & Support

J | i |

|

"

[

O

"

TR

=]
& &

Measure P1:max(C2) P2:min{C2) P3:freq(C2) P4:rise{C2) P5:fall(C2) PB:pkpk(C2)
value 1.2017 v i.1883 Vv 876.899 kHz 1.3700 ps 884.5 ns 13.3 mv
status K o R

0oV
TELEDYNE LECROY

13.3mV p-p Based upon 43 peaks in 50usec: 860kHz
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Timebase 0.0us
5.00 ysidiv Stop 1.19615V
200 kS 4G8fs Edge Positive

122212016 6:01:23 PM
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Output Ripple continued and now at overload:

December 22, 2106: 12.0 Vin: 1.2 Vout

model t2 with Wurth inductors:: (20MHz BW) using J502 to measure Vout ripple)
Output ripple at different loads to see if inductor saturates: 75A load

1 File T Verical e« Timebase [ Trigger [= Display  Cursors || Measure & Math |~ Analysis X Utilities @ Support

Lol b bbb bbb e b s

A
\ AL
A RARRRAAARARRARNARA R AR EARARRLAR

3 Y
Measure P1:max(C2) P2:min(C2) P3:freq(C2) P4:rise(C2) p5:fall{C2) Pa&:pkpk(C2)
value i.1088 vV 1.1852 v 851.426 kHz 1.3742 ps 884.7 ns 13.7 mv

status R L4 L

Timebase 0.0us
5.00 mVidiv| 5.00 psidiv Stop 1196156V
-1.2000 V| 200 kS 4 GS/s Edge Positive

TELEDYNE LECROY 1212212016 6:03:21 PM

Now up to 13.7mV p-p
And finally at 80A run at ~3 minutes and TPS546C23’s at over 100 degrees Celsius

[l File ¥ Vertical = Timebase [ Trigger [ Display # Cursors [ Measure @@ Math |~ Analysis X Utiiies @ Support

=]
i Fy

Measure P1:max{C2) P2:min{C2) P3:freq(C2) P4a:rise(C2) ps:fall(C2) P&:pkpk{C2)
value 1.1977 V 1.1833 vV 887.703 kHz 272.3ns 2.0459 ps 143 mvV

status L4 R L4

2 0.0pusfTrigger CEES

5.00 mv/div .00 ysfdiv Stop 119615V
-1.2000 V| 200 kS 4GS/s Edge  Positive
TELEDYNE LECROY 12/22/2016 6:05:37 PM

Now up to 14.3mV p-p No evidence of hard saturation of inductors:

This 80A run supports an application full load of 60A with the Wurth inductors.

Gradual reduction in inductance seen with increasing loading, but no hard saturation....

While scope frequency calculations jump around, | see 43 pulses consistently in 50usec for 860kHz

Josh Mandelcorn Page 5 of 20 PMP20490 Test Results



i TEXAS PMP20490 Test Report
INSTRUMENTS December 2016

Output Ripple continued and now at overload showing GUI during the 80A test:
Model t2 with Wurth inductors December 22, 2016: GUI during 80A load test: Slave GUI captured before
Master GUI before ripple scope picture at bottom of last page

SIave now shown For Slave the voltage is not read, Slave current about 1 A higher than master current _

After this run: Back to 60A GUI 30. OA /75 deg C reading on master 30.9A / 75 deg. C reading on slave
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Output Ripple at no & full load: December 22, 2106: 12.0 Vin: 1.2 Vout with no load model t1:
Model t1 1.202V when on and 112.5mA off 12.00Vin Input current 19mA when off

Model t1 with TDK inductors: Output ripple at different loads to see if inductor saturates:
(20MHz BW) using J502 to measure Vout ripple

[l File T Vertical | * Timebase I Trigger | = Display ~# Cursors [ Measure | @ Math | - Analysis | X Utiliies @ Support

iRy

M\JA\IA\NM Y \Jd\fA\fﬂ\jA\ f\[A\JA\[ﬂW wﬂ wﬁ\{d\f y \[a\

& &
Measure P1:max{C2) P2:min{C2) P3:freq(C2) P4:rise(C2) P5:fall(C2) P&:pkpk(C2)
value 1.2095 v 1.1993 V 878.735 kHz 189.2 ns 1.8446 ps 10.2 mV
status & A &
Timebase 0.0 ps|
5.00 pysfdiv Stop 1.20505V
200 kS 4GS/s Edge Positive
TELEDYNE LECRDY 1212212016 8:22:15 PM
10.2 mV p-p Based upon 43 peaks in 50usec: 860kHz
And now with full 60A load off output:
[l File ¥ Vedical & Timebase [ Trgger [ Display # Cursors | Measure & Math |2 Analysis X Utiliies | € Support

e
Measure P1:max(C2) P2:min{C2) P3:freq(C2) P4:rise{C2) ps:fall(c2) P6:pkpk(C2)
value 1.2008 Vv 1.1893 V 852.878 kHz 207.8 ns 894.4 ns 1.5 mv

A L4 L4

mebase 0.0 s

5.00 psidiv Stop 119410V

200 k8 4GSis Edge Posilive
12/22/2016 8:25:53 PM

TELEDYNE LRUY
11.5mV p-p Based upon 43 peaks in 50usec: 860kHz
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Output Ripple continued and now at overload:

December 22, 2106: 12.0 Vin: 1.2 Vout

model t1 with TDK inductors:: (20MHz BW) using J502 to measure Vout ripple)
Output ripple at different loads to see if inductor saturates:

75A load

I¥I File 1 vertical = Timebase I Trigger = Display # Cursors £l Measure &d Math =" Analysis X Utilities @ Support

1
f\ WAL | f\/lk W [\ \(]\'
RN RARARLRRA LR AU AR AR WY

B s
/"
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T
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L2 3
Measure Pl:max(C2) P2:min{C2) P3:freq(C2) P4:rise(C2) P5:fall(C2) PE:pkpk({C2)
value 1.2148 v 1.1842 vV 429.2767 kHz 13.0406 ps 874.5 ns 30.7 mv
status k.4 Ed k.

5.00 mdiv| 5.00 pysidiv Stop 1.19410V
-1.2000 V| 200 kS 4 GSfs Edge Positive

TELEDYNE LECRDY 1212212016 8:28:56 PM
Shutdown shortly afterwards

Saturation starts at about 70.6A load or 33.6A on master and 37A on slave

[l File ¥ Vedical =+ Timebase [ Trigger [ Display # Cursors [ Measure & Math =2 Analysis X Utiliies @ Support

|
|
M

ARRARRRAARBRIA

jk\ VAR f\!w('\ ARG

ARABARARARIRARR RARARRRRIMAR

2
3

Measure P1:max{C2) P2:min(C2) P3:freg(C2) P4:rise(C2) p5:fal{C2) P6:pkpk(C2)
value 1.2045 vV 1.1860 V 817.7123 kHz 243.1 ns 889.0 ns 18.5 myv

status o ke g

0.0 45
5.00 ysidiv Stop  1.19410V
200 kS 4 G5/s Edge  Posifive

TEI.EDNE LECROY 122212016 8:41:26 PM
18.5mV p-p: Based upon this ~70A saturation threshold, max recommended steady state load with

TDK inductors is 50A.
After this run: Back to 60A GUI 28.4A / 71.5 deg. C reading on master 31.6A / 73 deg. C reading on slave
when fan is close, and about 5 degrees hotter when fan is far.
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Step load response: using U501 / U502 / Q500 on board dynamic load (model t2)
12V 1.2Vout and 0A static load 37A additional load applied with 124 nsec rise time (10%-90%) Vout
measured at J502 20 MHz BW  Min Vout 1.150 including spike or 4.2% below 1.2V Dec 22

I File 1 Vertical ** Timebase I Trigger [= Display # Cursors [ Measure & Math =7 Analysis A Utilities & Support

AN kAR A
W.{\q‘\lw\wq1111111111 | 5 B T B i e 0 P L B i e B T U £ e B, e T
A
W -
i
=]
3 Yy
Measure P1:max(C2) P2:min{C2) P3:freq(C2) P4:rise(C2) P5:fall{C2) P&:pkpk(C2)
value 1.2120 v 1.1500 v s 22.1288 ps 46.1 ns 62.0 m\
status o .4 R

is
10.0 ysidiv Stop  1.1516V
400 kS 4 GS/s Edge Megative

12222016 10:31:45 PM

Q

Waveform across 300 mOhm dynamic load tied to Vout: 1.00V applied with 124 nsec 10% to 90% rise
time: Close in tip & barrel on R505 (furthest of 11 parallel load resistors to drain of Q500)

200 MHz BW measurement: 1.00V/0.3 ohm = 3.33A times 11 resistors = 36.7A step

10% to 90% rise time 124nsec or 29.3A/124.3nsec or 236A/usec rate

[l File ¥ Verical e Timebase [ Trigger (=l Display # Cursors || Measure (@ Math | | Analysis X Utiliies | @ Support

N

‘1\.\.'*-1___\\__-.-
e —,
3

Measure P1:max(C2) P2:min{C2) P3:freq(C2) P4:rise(C2) P5:fall(c2) PE:pkpk{C2})
value 0 my -1.000 v == i 124.3 ns 1.000 ¥
status & '3

200 mVidiv] 100 nsfdiv Stop  -572 mV

600 mY ofst) 4 kS 4 GSfs Edge Megative
TELEDYNE LECROY 1212212016 10:39:41 PM

R528 now at 75 ohms sets speed of turn on and can be changed to get faster or slower turn on.
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Load dump response: using U501 / U502 / Q500 on board dynamic load (model t2) Dec 22

12Vin 1.2V from 37A to OA in with 134 nsec 90% to 10% fall time. Vout measured at J502 20 MHz BW
Peak overshoot to 1.260V or 5.0% above 1.2V target

lkl File T Vedical &+ Timebase I Trigger [= Display & Cursors [ Measure & Math |- Analysis X Utilities @ Support
U’ e
1
RAY
AMAMAMAMAA Ak A A
bl B B B e Fe B Bl B | SR
=]
.3 Iy
Measure P1:max(C2) P2:min(C2) P3:freq(C2) P4:risa(C2) Po:fal(C2) PE:pkpk{C2)
value 1.2600 V 1.1947 V — 118.8 ns 14.6608 ps 65.3 mV
status 'y
20.0 mVidiv i iv Stop  1.2358V
-1.2000 V| 400 kS 4GS/s Edge Posilive
TELEDYNE LECROY 1212212016 10:35:04 PM

Q

Waveform across 300 mOhm dynamic load tied to Vout: 1.00V removed (maybe slightly more)
Close in tip & barrel on R505 (furthest of 11 parallel load resistors to drain of Q500)

200 MHz BW measurement: 1.00V/0.3 ohm = 3.33A times 11 resistors = 37A dump

10% to 90% rise time 134.6nsec or 29.3A/134.6nsec or -218A/usec rate

[l File T Vertical =+ Timebase I Trigger [= Display # Cursors [ Measure & Math |~ Analysis X Uliliies @ Support

P

/
/

Measura P1:max(C2) P2:min(C2) P3:freq(C2) P4:rise(C2) P5:fall{C2) P6:pkpk(C2)
value 87 myv -987 my == 134.6 ns s 1.073 v
status 'Y i

200 mv/di 100 nsidiv Stop  -572 mV
600 mV ofst 4k3 4GSis Edge Positive
TELEDYNE LECROY 12/22/2016 10:41:01 PM

R529 now at 249 ohms sets speed of turn off and can be changed to get faster or slower turn off.
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Thermal images: Full load with Fan: Model t3 with Wurth inductors

12.04Vin 6.83Ain 1.200Vout 60.00A 430kHz per phase actual Dec 21
Slave GUI 30.7A & 71.5 deg. C

Master GUI 29.6.0A & 70.5 deg. C

Top view: IR0079 is 58 max between the two with slave to left

Thermal camera showing wrong date

Now looking at slave edge vs. master edge to see which is hotter:
On master side with TPS546C23 deeper in from edge under inductor most | could see was ~63 deg. C
IR0O081 at 68 max from below L2 Slave Edge View

~

. Z

7-&

(

______ﬂ LA fjj__;_.:,é;
S/

10/26/16 3:25:03 p e=0.94

With fan and inductors on top GUI reading 4 degrees C hotter than what | can capture on edges.
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Model t3 thermal images continued: Wurth Inductors Dec 21

No fan: 12.04Vin 3.8855Ain 1.200Vout 35.01A Dec 21 % hour run
35A load master 16.7A 73 deg. C
Slave 18.06A 74 deg. C

Top View: 63 degrees C max (Thermal camera shows wrong date)
— ia Y .. i ! .._.l |

10/26/16/ 4508415 p|e=0194

Now Slave side view:
IR-0083 68 deg. Slave side (69 seen but not captured)

10/26/16 4:11:48 p e=0.94

Josh Mandelcorn Page 12 of 20

PMP20490 Test Report
December 2016

PMP20490 Test Results



l TEXAS PMP20490 Test Report
INSTRUMENTS December 2016

Model t3 thermal images continued: No fan & No load: Wurth inductors Dec 21
Finally, no load and no fan with 12.04Vin 107mA in 1.201Vout 432kHz/phase model t3
IR0O084 is 34 deg. C with no load no fan Both FETs read 35 & 36 on GUI

22

101260161 4-44:07 p e=0.94

Master inductor core about 2 degrees hotter than slave core
False date on thermal camera
Q
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VinV
4.995
4.994
4.994
4.994
4.994
4.994
4.994
4.994
4.994
4.994
4.994
4.994
4.994
4.993
4.993
4.993
4.993
4.993
4.993
4.993
4.993
4.993
4.993
4.992
4.992
4.992
4.992
4.992
4.992
4.992

TEXAS
INSTRUMENTS
Efficiency data Model t2 5Vin
with ~1-2 Meter per second airflow model t2

lin A Vout lout A eff %
0.095 1.203  0.000 0.000
0.579 1.203 1.991 82.835
1.071 1.203  3.993 89.811
1.571 1.203 5.991 91.844
2.075 1.203 7.991 92.745
2.581 1.203 9.991 93.223
3.090 1.203  11.992 93.480
3.601 1.203  13.990 93.575
4.117 1.203  15.993 93.570
4.636 1.203 17.994 93.479
5.159 1.203  19.995 93.348
5.687 1.203  21.995 93.166
6.218 1.203  23.996 92.963
6.753 1.203  25.995 92.730
7.293 1.203  27.998 92.483
7.837 1.203  29.998 92.213
8.384 1.203  31.997 91.937
8.938 1.203  34.002 91.647
9.494 1.203  36.001 91.349
10.056 1.203  38.002 91.040
10.623 1.203  40.003 90.725
11.194 1.203 42.004 90.403
11.770 1.203  44.003 90.072
12.352 1.203  46.006 89.735
12.939 1.203  48.006 89.390
13.532 1.203 50.010 89.041
14.130 1.203 52.014 88.685
14.735 1.203 54.016 88.322
15.346 1.203  56.018 87.947
15.962 1.203  58.020 87.573
16.587 1.203 60.021 87.178

4.992
Q
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loss W
0.475
0.496
0.545
0.640
0.752
0.874
1.006
1.155
1.322
1.510
1.714
1.941
2.185
2.451
2.737
3.047
3.375
3.728
4,101
4.499
4,919
5.363
5.834
6.330
6.854
7.403
7.981
8.589
9.233
9.902
10.616
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Efficiency data continued:
Efficiency data Model t2 WE 8Vin

with ~1-2 Meter per second airflow model t2

VinV
7.995
7.995
7.995
7.995
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.994
7.993
7.993
7.993
7.993
7.993
7.993
7.993
7.993

Q

lin A
0.105
0.411
0.721
1.034
1.352
1.667
1.983
2.300
2.621
2.942
3.266
3.591
3.919
4.249
4.582
4916
5.254
5.593
5.936
6.280
6.627
6.977
7.329
7.685
8.043
8.404
8.769
9.136
9.507
9.880
10.258

Josh Mandelcorn

Vout
1.202
1.202
1.203
1.203
1.203
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202

lout A
0.000
2.007
4.005
6.004
8.002
10.003
12.002
13.999
16.004
18.003
20.003
22.002
24.002
26.000
28.000
30.003
32.003
34.004
36.005
38.004
40.006
42.008
44.006
46.007
48.008
50.012
52.015
54.017
56.018
58.019
60.021

eff %
0.000
73.443
83.587
87.296
89.048
90.230
91.027
91.531
91.853
92.039
92.130
92.153
92.117
92.041
91.921
91.787
91.624
91.438
91.238
91.019
90.797
90.558
90.309
90.052
89.784
89.510
89.225
88.933
88.630
88.326
88.014
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loss W
0.836
0.873
0.946
1.051
1.184
1.302
1.422
1.557
1.707
1.872
2.055
2.253
2.469
2.703
2.959
3.228
3.517
3.828
4.157
4.508
4.876
5.266
5.678
6.110
6.568
7.047
7.552
8.082
8.640
9.219
9.828
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Efficiency data continued:
Efficiency data Model t2 WE inductors 12Vin

with ~1-2 Meter per second airflow model t2

VinV
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.999
11.998
11.998
11.998

Q

lin A
0.109
0.318
0.527
0.739
0.952
1.165
1.377
1.589
1.803
2.018
2.233
2.451
2.669
2.888
3.110
3.332
3.556
3.782
4.009
4.238
4.468
4.700
4934
5.170
5.407
5.646
5.888
6.131
6.377
6.624
6.875
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Vout
1.202
1.202
1.202
1.202
1.203
1.203
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202
1.202

lout A
0.000
2.045
4.042
6.039
8.035
10.033
12.030
14.029
16.030
18.028
20.026
22.026
24.025
26.023
28.021
30.020
32.017
34.020
36.018
38.020
40.020
42.020
44.018
46.019
48.019
50.020
52.024
54.026
56.026
58.028
60.027

eff %
0.000
64.403
76.833
81.877
84.603
86.314
87.546
88.443
89.084
89.531
89.852
90.068
90.205
90.284
90.302
90.286
90.229
90.145
90.035
89.905
89.757
89.588
89.404
89.209
89.000
88.776
88.543
88.302
88.045
87.781
87.498
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loss W
1.306
1.359
1.466
1.607
1.759
1.913
2.058
2.204
2.362
2.535
2.720
2.921
3.137
3.367
3.618
3.884
4.169
4.472
4.793
5.133
5.491
5.872
6.273
6.693
7.136
7.604
8.094
8.606
9.147
9.712
10.312

PMP20490 Test Report
December 2016

PMP20490 Test Results



I3 TEXAS

INSTRUMENTS

raph model t2 with 1-2 Meters per second airflow: 5Vin & 8Vin & 12Vin

Efficienc
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Efficiency TDK model t1 vs. Wurth model t2
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Conclusion: Effficiency variations are very small between the two type of inductors with greatest
variation at max 60A load and 12Vin: Here efficiency for model t1 using TDK is 87.362% vs. model t2
with Wurth at 87.498% for a 0.138% difference. Model t3 with Wurth came in at 87.415%, or only

0.053% better than the TDK model.

However, saturation differences are significant. See pages 4-8 above.
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Board assembly images:
Top view:
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Bottom view:
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Board images continued:
Edge view to show controller U1 under inductor L1:
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