I3 TEXAS
INSTRUMENTS Test Report PMP7899

Test Data
For PMP7899
4/17/2015

%3 TeXAS INSTRUMENTS

April 17, 2015



I3 TEXAS

INSTRUMENTS Test Report PMP7899

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. PMP7899 BOArd PROTOS .....ceiiiiiiiieiiie ettt sttt ettt ettt e sit e st e s bte e st e e nbeesabeesaneeesabeennne 3
O N & o1 T=Y o Yo RPNt 4
I = ol =Y oy VA @ o - Y o PSP 4
4.2 [ ol [T o[V A D | = PSP 5
LR B T=T5 0 T B L g B =P PR 6
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 8
6.1 SWItChING WaVe O ....cii i et e e et e e e s satae e e sanbaeeesansaeeessanreeeens 8
Lo O UL oYU Ll 2T ] ] =TSR 9
5.3 L0AA TraNSIENT. .. .eieiiiie ittt ettt ettt e s bt e she e sae e st e e bt et e e beesbeeeateenteebeesbeesheesanenas 11
(SR ) - o U 1 T PRSPPI 12
6.5 SNOMT CIFCUIT ..eeiitieeiiie ettt ettt sttt e sttt e s it e e s be e s bee e sabeesabeeesabeesabeeesabeesasaesanteesabeeanns 14
6.7 BOAE PlOt ..ottt ettt et sttt e s et e st e s e e s be e e s be e e bt e e e abe e s bt e e sabeesbaeenteesbeeenns 15

2 April 17, 2015



I3 TEXAS

INSTRUMENTS Test Report PMP7899
1. Design Specifications
Vin Minimum 8VDC
Vin Maximum 18vDC
Vout +48VDC @ 1A
Nominal Switching Frequency = 340KHz

2. Circuit Description

PMP7899 is an isolated flyback converter utilizing the LM5022 for industrial applications. This design
has a minimum operating input voltage of 8V and a maximum input voltage of 18V. The test report
here is for 8V, 12V and 18Vin/~48V out @ 1A of load current. Switching frequency is set to

340kHz. A custom flyback transformer from Coilcraft is used in this design.

3. PMP7899 Board Photos

Board Dimensions: 101.6mm x 35.56mm
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4. Efficiency

4.1 Efficiency Chart

PPMP7899 Efficiency
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4.2 Efficiency Data

Vin(V) | lin(A) Pin (W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)
8.00 0.09 0.74 48.18 0.00 0.00 0.74 0.00
8.00 0.31 2.48 48.17 0.03 1.59 0.89 64.09
8.00 0.88 7.07 48.17 0.13 6.02 1.04 85.22
8.00 1.54 12.28 48.17 0.22 10.50 1.78 85.49
8.00 2.19 17.52 48.17 0.32 15.22 2.30 86.85
8.00 2.84 22.72 48.16 0.41 19.84 2.88 87.34
8.00 3.49 27.89 48.16 0.51 24.42 3.47 87.55
8.00 4.19 33.50 48.15 0.61 29.18 4.32 87.11
8.00 4.88 39.03 48.15 0.70 33.89 5.13 86.84
8.00 5.59 44.76 48.14 0.80 38.61 6.15 86.26
8.00 6.33 50.67 48.13 0.90 43.42 7.25 85.68
8.00 7.12 56.95 48.12 1.01 48.41 8.54 85.01

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

12.00 0.06 0.72 48.12 0.00 0.00 0.72 0.00
12.00 0.19 2.24 48.13 0.03 1.44 0.80 64.34
12.00 0.59 7.02 48.13 0.12 5.78 1.24 82.28
12.00 1.05 12.60 48.13 0.23 10.88 1.72 86.34
12.00 1.50 17.94 48.13 0.32 15.60 2.34 86.94
12.00 1.93 23.19 48.13 0.42 20.31 2.88 87.58
12.00 2.37 28.45 48.13 0.52 24.98 3.47 87.81
12.00 2.82 33.78 48.12 0.62 29.69 4.09 87.89
12.00 3.27 39.18 48.12 0.71 34.36 4.82 87.69
12.00 3.72 44.62 48.12 0.81 39.07 5.55 87.55
12.00 4.18 50.13 48.11 0.91 43.88 6.25 87.52
12.00 4.66 55.95 48.11 1.01 48.68 7.27 87.01
Vin(V) | lin(A) Pin (W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)
18.01 0.05 0.83 48.11 0.00 0.00 0.83 0.00
18.01 0.08 1.40 48.11 0.01 0.43 0.97 30.83
18.01 0.37 6.72 48.12 0.11 5.34 1.38 79.51
18.01 0.60 10.71 48.12 0.19 8.90 1.81 83.08
18.01 0.91 16.44 48.12 0.30 14.34 2.10 87.22
18.01 1.20 21.64 48.12 0.39 18.77 2.88 86.71
18.01 1.48 26.68 48.12 0.48 23.24 3.44 87.09
18.00 1.77 31.85 48.11 0.58 27.81 4.04 87.31
18.00 2.06 37.03 48.11 0.68 32.47 4.56 87.69
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18.00 2.34 42.19 48.11 0.77 36.99 5.20 87.67
18.00 2.64 47.54 48.10 0.87 41.70 5.83 87.73
18.00 2.94 52.95 48.10 0.96 46.37 6.58 87.57

5 Thermal Images

23.0

04/14/2015 17:30:30

Thermal image was taken at 12Vin, 1A load when the board reaches equilibrium.
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047142015 17:56:46

Thermal image was taken at 18Vin, 1A load when the board reaches equilibrium.

04f17f2015 16:58:39

Thermal image was taken at 8Vin, 0.9A load when the board reaches equilibrium. Heat sink or air flow
is required if intended to run continuous at 8Vin/0.9A full load.
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6 Waveform

6.1 Switching Waveform
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8Vin, 1A load. Ch1l measures primary switching waveform, Ch2 measures secondary switching

waveform.
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12Vin, 1A load. Ch1l measures primary switching waveform, Ch2 measures secondary switching

waveform.
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LeCroy
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18Vin, 1A load. Ch1 measures primary switching waveform, Ch2 measures secondary switching

waveform.

6.2 Output Ripple

LeCroy
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8Vin, 1A load. Ch1l measures output ripple.
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LeCroy

100 myidiv
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12Vin, 1A load. Ch1 measures output ripple.

LeCroy

100 myidiv AR
0.0 mY offset 200kS

18Vin, 1A load. Ch1 measures output ripple.
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6.3 Load Transient

LeCroy
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8Vin, 0.5A-1A load step. Chl measures output voltage, Ch4 measures output load current.

lout

c4
200 midiv
400.0 m% ofst

12Vin, 0.5A-1A load step. Ch1l measures output voltage, Ch4 measures output load current.
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LeCroy
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18Vin, 0.5A-1A load step. Ch1l measures output voltage, Ch4 measures output load current.

6.4 Start Up

Win
rd

8Vin, 1A load. Ch1l measures input voltage, Ch2 measures output voltage.
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Vin

00 i 2
0.00 V offsef 10.0 MS :

12Vin, 1A load. Ch1 measures input voltage, Ch2 measures output voltage.

10.0 ms/div
100

10.0 i

0.00  offset 10.0 MS

18Vin, 1A load. Ch1 measures input voltage, Ch2 measures output voltage.
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6.5 Short Circuit

LeCroy
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8Vin, 0A load. Ch2 measures output voltage, Ch4 measures output current.

LeCroy
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12Vin, OA load. Ch2 measures output voltage, Ch4 measures output current.
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LeCroy

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

6.7 Bode Plot
Mag [B/A] (dB) ’ PMP7899 Output Voltage Loop 8Vin 48Vout 1A load Phase [B-A] (deg)
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8Vin, 1A load bode plot, 60.6 degrees phase margin, and 28.6dB gain margin.
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Mag [B/A] (dB) ’ PMP7899 Output Voltage Loop 12Vin 48Vout 1A load Phase [B-A] (deg)
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12Vin, 1A load bode plot, 51.6 degrees phase margin, and 29.33dB gain margin.

Mag [B/A] (dB) ’ PMP7899 Output Voltage Loop 18Vin 48Vout 1A load Phase [B-A] (deg)
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18Vin, 1A load bode plot, 46.6 degrees phase margin, and 59dB gain margin.
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