10/25/2016

PMP20516 Test Results Rev. A X Texas

‘v'i TEXAS
INSTRUMENTS

PMP20516 (built and tested on PMP6857)
Test Report
10/25/16

The tests performed were as follows:
A. TPS40322(single output; dual phase)
startup
shutdown
Switch Node
Output Voltage Ripple (No Load and Full Load)
Transient Response
Efficiency
Bode Plot
Thermal images
Board Photos
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Startup

The picture below shows the startup voltage with no load.

C1-VOUT (2V/div)

i
o

Timebase 0.00 msf Trigger EIEE
2.00 msidiv Stop 258V
100 MS 500 MS/s Edge  Positive

ay i
' TELEDYNE LECROY 10/25/2016 10:43:44 AM
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2 Shutdown

The picture below shows the output voltage shutdown with 1A load.

C1-VOUT (2V/div)

Timebase 0.00 msf Trigger  [EIEE
2.00 msidiv Stop 258V
10.0 MS 500MSfs Edge Negative

TELEDYNE LECROY 10/25/2016 10:45:19 AM
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Switch Node

The picture below shows the switching node waveform for both phases. The input voltage is 12V.

Channel 1 - Yellow: Switch Node phase 1 — (5V/Division)
Channel 2 — Pink: Switch Node phase 2 — (5V/Division)
Channel 4 - Green: lout (LA/div)

s

Timebase 0.00 ysf Trigger DC,
1.00 psfdiv Stop 620V
200kS 200GS/s Edge Posiiive

10/25/2016 10:01:25 AM

Both phases switching with 180deg phase shift
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Channel 1 — Yellow: Switch Node phase 1 — (5V/Division)- FULL BW

Timebase 0.00 psf Trigger DC
1.00 psidiv Stop 620V

1 400kS 400 GS/s Edge Positive

CROY 10/25/2016 10:07:28 AM

Phase 1 switch node- NO LOAD

-4 45 s et
' TELEDYNE LE

Channel 1 — Yellow: Switch Node phase 1 — (10V/Division)- FULL BW

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

Timebase 0.00psf]Trigger EIEE
1.00 psidiv Stop 255V
40.0kS 4.00GSfs Edge MNegative
X¥1=1.88ps AX= -3.28ps
X¥2=-1.40 ps 1/MX= -304.9 kHz
' TELEDYNE LECROY 1122016 411:29PM
Phase 1 switch node- FULL LOAD( Vpk = 20.72V)
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Channel 2 — PINK: Switch Node phase 2 — (5V/Division)- FULL BW

18

e 0.00ps]Trigger EIEE

V] 1.00 psfdiv Stop 62V
-4.70V offset 200k5 200GS/s Edge Posilive
' TELEDYNE LECROY 10/25/2016 10:07:15 Al
Phase 2 switch node- NO LOAD
Channel 2 — PINK: Switch Node phase 2 — (10V/Division)- FULL BW
'l File ¥ Vedical * Timebase [ Trigger (= Display # Cursors || Measure &2 Math | =" Analysis X Utilities € Support
13
.............. |
Timebase 0.00 psf Trigger CHES

' TELEDYNE LECROY
Phase 2 switch node- FULL LOAD( Vpk = 18.6V)

1.00 psidiv Stop 255V
400kS 400GS/s Edge MNegative
X1=1.91 ps AX= -3.31ps
X2=-1.40 ps 1/AX= -302.1 kHz
111212016 410:09 PM
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Output Voltage Ripple

The output voltage ripple of the converter with no load and full load is shown in the figures below. The input voltage is
12V.

Channel 1 — Yellow: Output Voltage (10mV/div)-AC coupled

Channel 4 — Green: Output Load
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Measura P1:freq(C2)
ebase 0.0 ys| Trigger M
10.0 psidiv Stop 585V
200kS 200GSk Edge  Positive
X1=2.3ps AX= -3.4ps
X2= -1.1 ps 1/AX= -294 kHz
' TELEDYNE LECROY ; 1072412016 4:46:50 PM
No Load: Vrip = 30.08mVpp
Channel 1 — Yellow: Output Voltage (20mV/div)-AC coupled
Channel 4 — Green: Output Load (10A/div)
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Measure P1:freq(C2)
value —
se 0.00psfTrigger CBES
00 psidiv Stop 585V
200kS 200GS/s Edge Posiive
X1=218ps MX= -3.34 pis
X2= -1.16 s 1/AX= -200.4 kHz
TELEDYNE LECROY 10/24/2016 4:55:46 PM

Full Load: Vrip = 23.2mVpp
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Transient Response

The transient response of the converter is shown in the figures below. The input voltage is 12V. The load is stepped from
33.75A to 45A.

Channel 1 - Yellow: Output Voltage (20mV/div)-AC coupled
Channel 4 — Green: Output Load (10A/div; DC coupled)

'H'—

Measure P1:freq(C2)
value —

ebaze -104 psfTrigger CRES
50.0 psidiv Stop 4044
1.00M5 200 GSfs Edge Positive

_lEDYHE LECROY - 102412016 5:02:37 PM
Transient Response — There is a total change of 57.6mV to the output voltage

Channel 1 — Yellow: Output Voltage (20mV/div)-AC coupled
Channel 4 — Green: Output Load (10A/div; DC coupled)

A «

'

A

1ebase 104 psf Trigger oC
50.0 psidiv Stop 4044
200M3 400GSfs Edge Negative

_I.EDYNE LECROY 10/25/2016 9:36:06 Al
Transient Response — There is a total change of 57.6mV to the output voltage

Page 8 of 13 Power Management Solutions



10/25/2016

6 Efficiency

The efficiency of the board measured at the output with varying load currents

1]
PMP20516 Test Results Rev. A X Texas

VIN(V) | lin(A) | VOUT(V) | IOUT(A) | EFF(%)
12.358 | 0.086 4.77 0 0.00
12.275 | 0.965 4.77 2.25 90.60
12.189 | 1.865 4.77 4.5 94 .42
12.026 | 3.711 478 9 96.40
12.038 | 4.62 4.78 11.25 96.69
12.098 | 9.16 478 22.5 97.05
12.002 | 11.05 4.78 27 97.31
12.043 | 13.79 4.79 33.75 97.34
12.086 | 16.57 4.79 40.5 96.87

12 18.57 4.79 45 96.73
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Bode Plot
The Bode Plot of the converter is shown in the figure below. The input is 12V. The output was tested at NO load and full
load.
8 50 dB iji‘g;‘n‘”;gymz) ¥ i 1sjizniiiquan:ymz)l I “FZ:.-:-:
Bl [, S |\
ge ] e, I | \
o \\\-__ \I -
c \‘_____“ i S| \
-E _—‘——_ 7
e —i\‘% \ -30 deg
—q\ﬁﬁq“-. ‘
2 _\ ‘ deg
\ Joes
o [: - =
3 : A\
1k Frequency 500 k

No Load: fco= 11.74kHz; PM = 108.8 degrees
Full Load: fco= 18.92kHz; PM = 81.9 degrees
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8 Thermal Images

The thermal images were taken below with full load of 45A. For current sharing purposes, both the FETs are shown
separately as well.

TOP OF BOARD

= 0.

8.5 RI_r

5-0A 17:45:00)
BOTTOM OF BOARD
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Q1 AT 55C-FULL LOAD
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Board Photos
Below are pictures of the PMP20516 board after modifications

I
LRS-

~ Backof the board
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