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Circuit Description

PMP7992 is a non-isolated synchronous flyback converter using the LM5122 for industrial applications.
It uses an off the shelf transformer. The benefit of using a synchronous flyback over a SEPIC converter is
size. The test report here is for a 12V in 12V out @ 5A of load current. Switching frequency is set to 230
kHz. The efficiency of this design can be significantly improved if a custom flyback transformer is used.

Vin 12V +/-10%

Vout 12V

lout Max 5A

Fsw 230 kHz

Fabrication
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Top Side

Board Dimension 4” x 3.17”
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LM5122 FlyBack
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Steady state temperature

This image was taken at steady state, 12V in, 12V out at a load of 5A.
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Transformer, MOSFETs and snubber resistors are the hottest items.
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Efficiency Curve

PMP7992 Efficiency Results
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Vin
12.0455567
12.0461037
12.0466897
12.0473467
12.0484042
12.049655
12.0511192
12.0526276
12.0536047
12.05437
12.0553471
12.0565459
12.0576638
12.0583225
12.0581264
12.0578856
12.057618
12.057642
12.0579398
12.05677
12.0558063
12.0556091
12.0561616
12.0567633
12.0567678
12.056332

Efficiency Curve Data

lin

5.8124
5.5673
5.3224
5.0791
4.8377

4,598
4.3607
4.1269
3.8055
3.6646

3.436
3.2085
2.9831
2.7588
2.5368
2.3158
2.0869
1.8796
1.6632
1.4483
1.2351
1.0234
0.8139
0.6012
0.3891
0.1856

Vour
11.97238

11.9739
11.97541
11.97713
11.97836
11.98009
11.98146
11.98307
11.98439

11.9857
11.98687

11.988
11.98912
11.99006
11.99127
11.99208
11.99292
11.99381
11.99433
11.99481
11.99538
11.99582
11.99635
11.99652
11.99682
11.99685

lout
5.212079

5.009631
4.807115
4.604443
4.401852

4.19908
3.996323
3.793892
3.591136
3.387937
3.185668
2.982877
2.780493
2.577321
2.374851
2.172101
1.969617
1.766669
1.564089
1.361076
1.158373
0.955881
0.753309
0.550206
0.347332
0.144515

Pin
70.0131
67.0642
64.1173
61.1902
58.2864
55.4048
52.5509
49,7399
46,955
44,1747
A41.4218
38.6835
35.9691
33.2667
30.5891
27.9231
25.2836
22.663
20.0552
17.4623
14,8898
12.3377
0.81293
7.24862
4.69144
2.23762

Pour
62.401

59.985
57.567
55.148
52.727
50.305
47.882
45.462
43.038
40.607
38.186
35.759
33.336
30.902
28.477
26.048
23.621
21.189

18.76
16.326
13.895
11.467

9.037
6.6006
4.1669
1.7337

Ploss
7.6121
7.0793
B6.5502
6.0422
5.5595
5.0995
4.6601
42775
3.9174
3.5679
3.2356
2.9248
2.6334
2.3645
2.1116
1.8751
1.6621
1.4739

1.295
1.1364
0.9947
0.8711

0.776
0.6481
0.5246
0.5039

Eff
0.89128
0.89444
0.89784
0.90126
0.90462
0.90796
0.91115

0.914
0.91657
0.91923
0.92189
0.92439
0.92679
0.92892
0.93097
0.93285
0.93426
0.93497
0.93543
0.93492

0.9332
0.92939
0.92092
0.9106
0.88819
0.77481
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Waveforms
CH2 Vout

12Vin, 12V out @ 5A load current. (260mV p-p Ripple)

—14.8805 190mVy
12.000ps —70.0mV
A26.880us A260mV

VSWsec

& 500V & 500mV "'H"'4.00ps 2.50G5/s ® ]
Jl**0.00000 s 1M points 17.0V |
Value Mean Min Max Std Dev N
Frequency 131.6MHz Low signal amplitude 12 Aug 2013
@D Frequency  21.98MHz 33.14M 318.0k 416.7M 53.17M 1 14:56:535 |
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Transient Response Test

12V in @ 2.5A to 5A, 100mA/us Pulse frequency 200 Hz, 50% duty cycle, 12V out.

] —~7.39ms —530mV
! 6.05ms 0.00 V
A13.4ms AS30mY

my wE | ms .OMS/s
500mvy "B 2.00 50.0M5/ ra
I+ *33.3800pMs 1M points —-2.70 A |

Value Mean Min Max std Dev
Frequency 470.0 Hz Low signhal amplitude ) .
Frequency 7.143MHz Low resolution (12 Aug 2013]
Low signal amplitude 117:44:09

‘ DC ‘ ‘
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Startup Test

12Vin, 12V out @ no load current.

P I'_E ‘V' l.l_ :

oV Hzo oms 500Kk5/s I
+¥0.00000s 100k points 9.20 V
Mean Min Max std Dev N
Frequency . No period found 12 Aug 2013
@D Frequency . No period found 113:17:15
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12Vin, 12V out @ 2.4 ohm Load.

e P

10.0 V Hzo oms 500KkS/s F
+¥0.00000s 100k points 9.20V |

Value Mean Min Max Std Dev BRSNS

Frequency ————. No period found 12 Aug 2013

@ Frequency ———-—. No period found 113:19:25
Low signal amplitude

10 6/28/13



I3 TEXAS
INSTRUMENTS Test Report PMP7992

Short Circuit Test
Applied to board under the following conditions

12Vin, 12V out @ OA load current.

m—+v149.324us 1M points 7.80V

By ”400}15 250M5/s L ‘ R A

Value Mean Min Max Std Dev I

Frequency ——-—.Hz No period found 12 Aug 2013

@D Frequency 2.660MHz Low signal amplitude | 18:14:35
Low signal amplitude
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Short Circuit Test
Applied to board under the following conditions

12Vin, 12V out @ 5A load current.

e

” 1.00ms 100MSSS A
+~0.000005 1M points 7.80V |
Value Mean Min Max 5td Dev T
@) Frequency ———-.Hz No period found 13 Aug 2013
@ Frequency 51.81kHz Low signal amplitude 10:35:46 |
Low resolution
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Short Circuit Recovery Test
Applied to board under the following conditions

12Vin, 12V out @ OA load current.

oV ”
Ji@~+>0.00000s 1M points 124V

20.0ms 5.00MS/s I ‘ N
Value Mean Min Max Std Dev :' BRSNS
Frequency ——-—.Hz No period found 12 Aug 2013
@D Frequency 45.35kHz Low signal amplitude 113:34:23
Low signal amplitude
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12Vin, 12V out @ 5A load current.

10.0V ”
Ji@~+>0.00000s 1M points 13.6 V

20.0ms 5.00MS/s I ‘ N
value Mean Min Max std Dev 1
@) Frequency ————.Hz No period found 12 Aug 2013
@D Frequency 1.500MHz Low resolution 114:23:26 |
Low signal amplitude
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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
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