I3 TEXAS
INSTRUMENTS Test Report PMP9256

Test Data
For PMP9256
4/9/2015

%3 TeXAS INSTRUMENTS

April 9, 2015



I3 TEXAS

INSTRUMENTS Test Report PMP9256

Table of Contents
O B 1T = WY o 1T ol ot 4 e o -SSP 3
D 61 (ol ) D T=Tol T 14 [0 ] o DO TP U PP PPPT ORI 3
3. PMPO256 BOArd PROTOS .....ooiiiieiiieiiie ettt ettt ettt ettt e e bte e s e e nbe e sareesaneeesabeeenns 3
O N & o1 T=Y o Yo RPNt 4
I = ol =Y oy VA @ o - Y o PSP 4
B o ol =YooV DT - SRR 5
LR B T=T5 0 T B L g B =P PR 7
B WAVETOIM <.ttt ettt s e e bt e e s bt e e bt e e bt e e s bt e e sabeeeabeeenbeesabeeesabeesabeesnbeesabeeenn 9
6.1 SWItChING WaVe O ....cii i et e e et e e e s satae e e sanbaeeesansaeeessanreeeens 9
Lo O UL oYU Ll 21T ] =TT 10
5.3 L0AA TraNSIENT. .. .eieiiiie ittt ettt ettt e s bt e she e sae e st e e bt et e e beesbeeeateenteebeesbeesheesanenas 12
(SR ) - o U 1 T PRSPPI 13
6.5 SNOMT CIFCUIT ..eeeiiieeiiieette ettt sttt e st e e st e e st e e s bee e sabeesabaeesubeesabeeesabeesaseesanteesabeeanns 15
6.6 SHOTE CIrCUIL RECOVEIY ..eiiiiiiiii ettt et e e et e e e st e e s s e e e e s abeeeeesbeeeessaseeesenseeesennseeas 16
5.7 BOOE PlOt ...ttt ettt e h e h e s ae e st b e b e e ehe e ettt eeteesbeesheesaeeeas 18

2 April 9, 2015



13 TEXAS
INSTRUMENTS

Test Report PMP9256

1. Design Specifications

Vin Minimum 9VvDC

Vin Maximum 60VDC

Vout +12VDC @ 5A
Nominal Switching Frequency = 230KHz

2. Circuit Description

PMP9256 is an isolated synchronous flyback converter utilizing the LM5122 for industrial
applications. The benefit of using a synchronous flyback is higher efficiency compared to a non-
synchronous flyback. This design has a minimum operating input voltage of 9V and an absolute
maximum input voltage of 60V. The test report here is for 9V, 24V and 60Vin/~12V out @ 5A of load
current. Switching frequency is set to 230 kHz. A custom flyback transformer from Coilcraft is used

in this design.

3. PMP9256 Board Photos

Board Dimensions: 127.6mm x 52.6mm
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4. Efficiency

4.1 Efficiency Chart

PMP9256 Efficiency
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4.2 Efficiency Data

Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)

9.00 0.04 0.36 11.92 0.00 0.00 0.36 0.00
9.00 0.68 6.12 11.92 0.44 5.25 0.88 85.69
9.00 1.38 12.42 11.92 0.94 11.21 1.22 90.20
9.00 2.10 18.86 11.92 1.44 17.17 1.69 91.02
9.00 2.83 25.47 11.92 1.94 23.12 2.35 90.78
9.00 3.59 32.27 11.92 2.44 29.08 3.18 90.13
9.00 4.36 39.24 11.92 2.94 35.04 4.20 89.31
9.00 5.17 46.48 11.92 3.44 41.00 5.48 88.22
9.00 5.99 53.90 11.92 3.96 47.20 6.70 87.56
9.00 6.85 61.64 11.92 4.46 53.16 8.48 86.25
9.00 7.75 69.68 11.92 4.96 59.11 10.57 84.83

Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)

12.00 0.04 0.48 11.92 0.00 0.00 0.48 0.00
12.00 0.52 6.24 11.92 0.44 5.24 1.00 84.03
12.00 1.05 12.54 11.92 0.94 11.20 1.34 89.33
12.00 1.57 18.84 11.92 1.44 17.16 1.68 91.09
12.00 2.11 25.32 11.92 1.94 23.12 2.20 91.31
12.00 2.66 31.92 11.92 2.44 29.08 2.84 91.10
12.00 3.22 38.58 11.92 2.94 35.04 3.54 90.82
12.00 3.79 45.47 11.92 3.44 40.99 4.48 90.15
12.00 4.38 52.49 11.92 3.96 47.19 5.30 89.90
12.00 4.97 59.62 11.92 4.46 53.15 6.47 89.15
11.99 5.58 66.87 11.92 4.96 59.10 7.77 88.38

Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)

24.01 0.04 0.96 11.92 0.00 0.00 0.96 0.00
24.01 0.28 6.60 11.92 0.44 5.24 1.36 79.42
24.01 0.54 12.96 11.92 0.94 11.20 1.76 86.40
24.01 0.81 19.33 11.92 1.44 17.16 2.17 88.79
24.01 1.07 25.57 11.92 1.94 23.12 2.45 90.41
24.01 1.33 31.93 11.92 2.44 29.07 2.86 91.05
24.01 1.60 38.41 11.91 2.94 35.03 3.38 91.19
24.01 1.87 44.89 11.91 3.44 40.98 3.91 91.29
24.01 2.14 51.37 11.91 3.94 46.94 4.43 91.37
24.01 2.42 57.97 11.91 4.44 52.90 5.08 91.24
24.01 2.70 64.70 11.91 4.96 59.09 5.61 91.33
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Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)
36.01 0.04 1.44 11.92 0.00 0.00 1.44 0.00
36.01 0.20 7.20 11.92 0.44 5.24 1.96 72.79
36.01 0.38 13.50 11.92 0.94 11.20 2.30 82.93
36.01 0.56 19.99 11.91 1.44 17.16 2.83 85.84
36.01 0.73 26.29 11.91 1.94 23.11 3.18 87.92
36.01 0.91 32.59 11.91 2.44 29.07 3.52 89.20
36.01 1.09 39.07 11.91 2.94 35.03 4.05 89.64
36.01 1.26 45.38 11.91 3.44 40.98 4.39 90.32
36.01 1.44 51.86 11.91 3.96 47.18 4.68 90.97
36.01 1.62 58.34 11.91 4.44 52.89 5.45 90.67
36.01 1.81 65.00 11.91 4.94 58.85 6.15 90.53
Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)
48.02 0.04 1.92 11.91 0.00 0.00 1.92 0.00
48.02 0.16 7.68 11.91 0.44 5.24 2.44 68.23
48.02 0.30 14.17 11.91 0.94 11.20 2.97 79.05
48.02 0.43 20.65 11.91 1.44 17.15 3.49 83.08
48.02 0.57 27.13 11.91 1.94 23.11 4.02 85.18
48.02 0.70 33.61 11.91 2.44 29.07 4.55 86.47
48.02 0.83 39.86 11.91 2.94 35.02 4.83 87.87
48.02 0.97 46.34 11.91 3.44 40.98 5.36 88.43
48.02 1.10 52.82 11.91 3.94 46.93 5.89 88.85
48.02 1.24 59.30 11.91 4.44 52.88 6.42 89.18
48.02 1.37 65.78 11.91 4.94 58.84 6.94 89.45
Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)
60.03 0.05 2.70 11.91 0.00 0.00 2.70 0.00
60.03 0.14 8.40 11.91 0.44 5.24 3.16 62.37
60.03 0.25 15.01 11.91 0.94 11.20 3.81 74.61
60.03 0.36 21.61 11.91 1.44 17.15 4.46 79.37
60.03 0.47 28.21 11.91 1.94 23.11 5.11 81.90
60.02 0.58 34,51 11.91 2.44 29.06 5.45 84.20
60.02 0.68 40.82 11.91 2.94 35.02 5.80 85.79
60.02 0.79 47.42 11.91 3.44 40.97 6.45 86.40
60.02 0.90 54.02 11.91 3.94 46.92 7.10 86.86
60.02 1.01 60.32 11.91 4.44 52.88 7.45 87.66
60.02 1.12 66.92 11.91 4.94 58.83 8.10 87.90
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5 Thermal Images

24.0

04/08/2015 17:45:56

Thermal image was taken at 60Vin, 5A load when the board reaches equilibrium.

23.0

04/09/2015 14:27:00

Thermal image was taken at 24Vin, 5A load when the board reaches equilibrium.
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04/09/2015 14:53:45

Thermal image was taken at 9Vin, 4.25A load when the board reaches equilibrium. Heat sink or air
flow is required if intended to run continuous at 9Vin/5A full load.
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6 Waveform

6.1 Switching Waveform

LeCroy

Vsw Sec I

SRt
FY
P1:freq(C1) P2:pkpk(C2) P3i- - - P4i- - - [ PEi- - -
17 6703595 MHz OV

v L4

S0.0
-150.0 % o

9Vin, 5A load. Ch1l measures primary switching waveform, Ch2 measures secondary switching

waveform.

LeCroy

Vsw Sec

Measuwre P1:freq(C1) P2:pkpk(C2) P3i- - - P4:- - - P5:i- - - PG&:- - -

value 236.0138 kHz 100 v
v

24Vin, 5A load. Ch1l measures primary switching waveform, Ch2 measures secondary switching

waveform.
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Measwre P1:freq(C1) P2:pkpk(C2) P3i--- P4:- - - P5:- - - PE:- - -
value 236.44386 kHz 163 W
I 4

status

50.0 Vidiv 50.0 Vidiv
50.0 W offset -150.0 ¥ ofst

60Vin, 5A load. Ch1l measures primary switching waveform, Ch2 measures secondary switching

waveform.

6.2 Output Ripple
7 ; LeCroy

100 myidiv
0.0 m¥ offset

9Vin, 5A load. Chl measures output ripple.

10 April 9, 2015



I3 TEXAS
INSTRUMENTS Test Report PMP9256

LeCroy

100 midiv
0.0 my offset]

24Vin, 5A load. Ch1l measures output ripple.

LeCroy

““"pﬁ* _ : |

100 mysdiv
0.0 mY offset

60Vin, 5A load. Ch1l measures output ripple.
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6.3 Load Transient

LeCroy

lout
a

C4
&

SO0 mYidiv
1.000 % offset

9Vin, 2.5A-5A load step. Ch1l measures output voltage, Ch4 measures output load current.

LeCroy

lout
e

C4|
&

200 mY idiv
400.0 m% ofst

24Vin, 2.5A-5A load step. Ch1l measures output voltage, Ch4 measures output load current.
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LeCroy

[ " — - | — -

200 myidiv
400.0 m% ofst

60Vin, 2.5A-5A load step. Chl measures output voltage, Ch4 measures output load current.

6.4 Start Up

in

9Vin, 5A load. Chl measures input voltage, Ch2 measures output voltage.
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24Vin, 5A load. Ch1 measures input voltage, Ch2 measures output voltage.

vout [F

C2

60Vin, 5A load. Ch1l measures input voltage, Ch2 measures output voltage.
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6.5 Short Circuit

LeCroy

lout

Yout

9Vin, 0A load. Ch2 measures output voltage, Ch4 measures output current.

LeCroy

lout

24Vin, 0A load. Ch2 measures output voltage, Ch4 measures output current.
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LeCroy
"
ca %

L LR MR R

60Vin, OA load. Ch2 measures output voltage, Ch4 measures output current.

6.6 Short Circuit Recovery

LeCroy

C2]DC

10.0 ms/div 320V
500 kS 5.0 MSis

5.00 vidiv |15
-15.00 ¥ ofst

9Vin, 0A load. Ch2 measures output voltage, Ch4 measures output current.
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LeCroy

00 Ajdiv
0.00 A offset

Positive

24Vin, 0A load. Ch2 measures output voltage, Ch4 measures output current.

LeCroy

5.00
0.00 & off

5.0 MS.

60Vin, OA load. Ch2 measures output voltage, Ch4 measures output current.
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6.7 Bode Plot
Mag [B/A] (dB) | PMP9256 Output Voltage Loop 9Vin 12Vout 5A load Phase [B-A] (deg)
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9Vin, 5A load bode plot, 71.3 degrees phase margin, and 10.865dB gain margin.
Mag [B/A] (dB) ’ PMP9256 Output Voltage Loop 24Vin 12Vout 5A load Phase [B-A] (deg)
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24Vin, 5A load bode plot, 71.4 degrees phase margin, and 14.228dB gain margin.
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Mag [B/A] (dB) ’ PMP9256 Qutput Voltage Loop 60Vin 12Vout 5A load Phase [B-A] (deg)
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60Vin, 5A load bode plot, 73.867 degrees phase margin, and 17dB gain margin.

19

April 9, 2015



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

