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I3 TEXAS

INSTRUMENTS Test Report PMP7965
Vin Range 12V to 50V
Vout 48V
lout Max 2.5A
Fsw 230 kHz
FABRICATION

Board Dimensions: 4” X 3.7”

Top Side

PMP7836 REUB.PcbDoc
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Note: Due to long input leads from the power supply forming large inductances a bulk capacitor at the
input (seen in green in picture) was utilized for dampening.
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Bottom Side
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Thermal Performance

24Vin with a load of 2.5A at 48Vout Steady State Temperature

—— 711

583

455

F327

-19.9
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Efficiency Curve

PMP7965 Efficiency Results

oo | m—
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Efficiency Curve Data

Load Current (A)

Vin (V)

lin (A)

Vout (V)

lout (A)

Pin (W)

Pout (W)

Efficiency

12.22717

0.573321

47.93984

0.089113

7.010093

4.272086

0.609419

12.22131

0.966681

47.93989

0.189155

11.81411

9.06806

0.767562

12.21557

1.361022

47.94017

0.289357

16.62566

13.87182

0.834362

12.20961

1.756457

47.93999

0.389455

21.44565

18.67045

0.870594

12.20375

2.152189

47.9401

0.489525

26.26477

23.4679

0.893513

12.19787

2.548038

47.93994

0.589541

31.08065

28.26255

0.909329

12.19192

2.945215

47.93987

0.68961

35.90782

33.0598

0.920685

12.18604

3.343412

47.93996

0.789838

40.74294

37.86481

0.929359

12.18008

3.742654

47.94018

0.889997

45.58584

42.66663

0.935962

12.17405

4.147745

47.94022

0.990236

50.49485

47.47211

0.940138

12.16759

4.58253

47.93978

1.090189

55.75834

52.2634

0.93732

12.16127

5.001553

47.93952

1.1902

60.82524

57.05763

0.938058

12.15519

5.411568

47.93868

1.29019

65.77864

61.85001

0.940275

12.14918

5.82172

47.9384

1.390353

70.7291

66.65128

0.942346

12.143

6.233535

47.93717

1.490459

75.69379

71.4484

0.943914

12.13678

6.646061

47.936

1.590575

80.66178

76.24582

0.945253

12.13081

7.058757

47.93449

1.69055

85.62846

81.03565

0.946364

12.12468

7.472879

47.93306

1.790719

90.6063

85.83464

0.947336

12.11847

7.887721

47.93207

1.890868

95.58712

90.63323

0.948174
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12.11235

8.303399

47.93113

1.990922

100.5737

95.42714

0.948828

12.10615

8.720881

47.93072

2.09103

105.5763

100.2246

0.949309

12.09982

9.138633

47.92988

2.191126

110.5758

105.0204

0.949759

12.09364

9.556934

47.92971

2.290974

115.5781

109.8057

0.950057

12.08748

9.977358

47.92983

2.391121

120.6011

114.606

0.95029

24.4713

0.360607

47.94099

0.089023

8.824528

4.267827

0.483632

24.4684

0.557928

47.94118

0.189144

13.6516

9.067787

0.664229

24.46553

0.754762

47.94105

0.289216

18.46564

13.86533

0.750872

24.46252

0.951709

47.94116

0.389469

23.2812

18.6716

0.802003

24.45963

1.148786

47.9411

0.489484

28.09888

23.46641

0.835137

24.45657

1.345393

47.94124

0.589418

32.90369

28.25742

0.858792

24.45372

1.542413

47.94113

0.689621

37.71774

33.06118

0.876542

24.45084

1.739612

47.94122

0.789682

42.53498

37.8583

0.890051

24.44789

1.936811

47.94105

0.889822

47.35094

42.659

0.900911

24.44483

2.134212

47.94106

0.989945

52.17045

47.45903

0.909692

24.44201

2.331151

47.94109

1.090109

56.97801

52.261

0.917214

24.43899

2.52863

47.94097

1.189989

61.79715

57.04922

0.923169

24.4361

2.725679

47.94109

1.290177

66.60497

61.85247

0.928646

24.43318

2.923595

47.94103

1.39031

71.43272

66.65291

0.933087

24.43022

3.120815

47.94117

1.490401

76.2422

71.45158

0.937166

24.42728

3.318577

47.94127

1.590464

81.0638

76.24886

0.940603

24.42456

3.515877

47.94113

1.690505

85.87376

81.04471

0.943766

24.42149

3.714004

47.94137

1.790639

90.70151

85.8457

0.946464

24.41848

3.912139

47.94149

1.890757

95.5285

90.64574

0.948887

24.41558

4.110144

47.94159

1.990804

100.3516

95.4423

0.951079

24.41266

4.308052

47.94143

2.090872

105.171

100.2394

0.953109

24.40949

4.506535

47.94143

2.190911

110.0022

105.0354

0.954848

24.40663

4.704378

47.94136

2.290897

114.818

109.8287

0.956546

24.40377

4.903088

47.94139

2.391016

119.6538

114.6286

0.958002

24.40064

5.101984

47.94156

2.490958

124.4917

119.4204

0.959264

36.71352

0.196298

47.94227

0.088903

7.206791

4.262202

0.591415

36.71161

0.327183

47.94231

0.189049

12.0114

9.063433

0.754569

36.70942

0.45887

47.94216

0.289158

16.84486

13.86286

0.822973

36.70757

0.590023

47.9423

0.389284

21.65829

18.66316

0.86171

36.70562

0.720713

47.94222

0.489367

26.4542

23.46135

0.886866

36.70361

0.851792

47.9423

0.589402

31.26384

28.25728

0.903833

36.70172

0.983204

47.94212

0.689502

36.08527

33.05619

0.916058

36.69971

1.114121

47.9424

0.789728

40.88792

37.86144

0.925981

36.6979

1.245435

47.94238

0.889742

45.70484

42.65634

0.9333

36.69578

1.376369

47.94227

0.989819

50.50694

47.45415

0.939557
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36.69391

1.507813

47.94235

1.089964

55.32755

52.25544

0.944474

36.69192

1.638835

47.94239

1.189959

60.13201

57.0495

0.948738

36.69001

1.769793

47.94262

1.290133

64.93373

61.85236

0.952546

36.68804

1.901051

47.94249

1.390259

69.74584

66.65248

0.955648

36.68619

2.032447

47.94264

1.490229

74.56274

71.44552

0.958193

36.68417

2.163602

47.94249

1.590417

79.36994

76.24854

0.960673

36.6822

2.294531

47.94245

1.690292

84.16844

81.03677

0.962793

36.68042

2.425848

47.94263

1.790463

88.98111

85.83952

0.964694

36.67821

2.557134

47.94266

1.890691

93.79109

90.64475

0.966454

36.67647

2.68871

47.94264

1.990881

98.6124

95.44812

0.967912

36.67457

2.819866

47.94259

2.090866

103.4174

100.2415

0.969291

36.67237

2.951516

47.94271

2.190975

108.2391

105.0413

0.970456

36.67037

3.082615

47.94261

2.290854

113.0406

109.8295

0.971593

36.66848

3.214103

47.94278

2.390897

117.8563

114.6262

0.972593

36.66662

3.345331

47.94275

2.490931

122.662

119.4221

0.973587

48.95241

0.097395

48.30116

0.08894

4.767697

4.295893

0.901041

48.95065

0.197474

48.27902

0.189225

9.666471

9.135594

0.945081

48.94942

0.298064

48.26571

0.289207

14.59006

13.95877

0.956732

48.94781

0.398346

48.25557

0.389286

19.49816

18.7852

0.963434

48.94638

0.49866

48.24763

0.489373

24.40762

23.6111

0.967366

48.94492

0.598683

48.24083

0.589293

29.30248

28.42798

0.970156

48.94334

0.698892

48.23495

0.689478

34.2061

33.25692

0.972251

48.94171

0.799279

48.22949

0.789642

39.11809

38.08404

0.973566

48.94018

0.899537

48.22462

0.889738

44.0235

42.90729

0.974645

48.93881

0.99943

48.22005

0.989769

48.91089

47.72673

0.97579

48.93741

1.099849

48.216

1.089888

53.82376

52.55005

0.976336

48.93576

1.199612

48.21209

1.189891

58.70392

57.36711

0.977228

48.93435

1.299927

48.20836

1.29013

63.61108

62.19508

0.97774

48.93271

1.399974

48.20478

1.390054

68.50453

67.00726

0.978144

48.93132

1.50028

48.20157

1.490197

73.41069

71.82985

0.978466

48.92978

1.600456

48.1984

1.590359

78.30996

76.65277

0.978838

48.92844

1.700544

48.19531

1.690397

83.20497

81.4692

0.979139

48.92676

1.800712

48.64597

1.790436

88.103

87.09749

0.988587

48.92561

1.901027

48.63053

1.890818

93.00891

91.95146

0.988631

48.92394

2.001195

48.64078

1.99072

97.90635

96.83017

0.989008

48.92251

2.101315

48.6427

2.090813

102.8016

101.7028

0.989311

48.92095

2.20121

48.64292

2.190964

107.6853

106.5749

0.989688

48.91968

2.301189

48.63363

2.290882

112.5734

111.4139

0.9897

48.91808

2.401281

48.62176

2.391124

117.4661

116.2607

0.989739

48.91638

2.501268

48.63098

2.491022

122.353

121.1408

0.990093
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50.99118

0.097484

50.33981

0.088977

4.97081

4.479104

0.901081

50.98971

0.197522

50.31767

0.189126

10.07161

9.516396

0.944873

50.98806

0.29804

50.30408

0.289165

15.19646

14.54616

0.957207

50.9865

0.398346

50.29422

0.389246

20.31026

19.57684

0.963889

50.9852

0.498823

50.28638

0.489395

25.43256

24.60991

0.967654

50.98382

0.598829

50.27951

0.58934

30.53057

29.63171

0.970559

50.98208

0.699086

50.27333

0.689542

35.64088

34.66558

0.972635

50.98059

0.799547

50.26811

0.78971

40.76136

39.69724

0.973894

50.97906

0.899537

50.26326

0.88987

45.85754

44.72776

0.975363

50.97774

0.999932

50.25865

0.989962

50.97429

49.75416

0.976064

50.97635

1.10006

50.25456

1.089995

56.07704

54.77724

0.976821

50.9745

1.200083

50.25071

1.190062

61.17363

59.80145

0.977569

50.97313

1.299975

50.24715

1.290158

66.26379

64.82676

0.978313

50.97167

1.400103

50.24353

1.390139

71.36558

69.8455

0.9787

50.97036

1.500191

50.24028

1.490322

76.46528

74.87419

0.979192

50.96888

1.600578

50.23703

1.590445

81.57967

79.89922

0.979401

50.96722

1.700795

50.23378

1.690448

86.68478

84.9176

0.979614

50.96582

1.801077

50.67608

1.790353

91.79336

90.72805

0.988395

50.9643

1.901327

50.68068

1.890868

96.89979

95.83049

0.988965

50.96261

2.001503

50.68362

1.990702

102.0018

100.896

0.989159

50.96122

2.101639

50.67109

2.091121

107.1021

105.9594

0.989331

50.96007

2.201259

50.67131

2.191086

112.1763

111.0252

0.989738

50.95852

2.301578

50.67499

2.291047

117.285

116.0988

0.989886

50.95705

2.401508

50.67286

2.390992

122.3738

121.1584

0.990069

50.95542

2.501389

50.68295

2.491004

127.4593

126.2514

0.990523
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Waveforms
CH1 Primary Switch Node
CH2 Vout

12Vin, 48Vout @ No Load Current (84mVp-p Ripple)

i (2.00ps
n 2000V #) 200mv A | i+~0.00000 s
( value Mean Min
@D Frequency 230.8kHz 230.7k 230.4k

ESEIE

—1.84us —16.0mVy
5.73Ms 68.0mV
AT . 3THS Af4.0mV

S,

2.300G5/s

1M points 24.0 V
Max Std Dev 1? May 2013]
231.1k 100.1 181211
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CH1 Primary Switch Node
CH2 Vout

12Vin, 48Vout @ 2.5A Load Current (312mVp-p Ripple)

—1.84pus —-164mv
5.73u8 148mVv
A7.57HS A312mv

]
]
]
]
]
L
L
]

A

A S S ) 2.50G5/5 ® 5
(@D 20.0V 200my # Jl»>0.00000s5 1M points 24.0 V 17 May 2013]

Value Mean Min Max Std Dev ".__131 14:49 |
@ Frequency 230.4kHz 230.3k 229.9k 231.1k 155.9
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CH1 Primary Switch Node
CH2 Vout

24Vin, 48Vout @ No Load Current (140mVp-p Ripple)

—1.84us —48.0mv
5.73us 92.0mv
A7.571s Al40mv |

2.50G5/8 ® 5
@ 200V = @& 200mV~E&  JW»v0.00000s 1M points  24.0 V )17 May 2013]
Value Mean Min Max Std Dev 118:15:48 |
@ Frequency 230.2kHz 230.2k 229.9k 231.1k 185.4
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CH1 Primary Switch Node
CH2 Vout

24Vin, 48Vout @ 2.5A Load Current (252mVp-p Ripple)

—1.84us —144mv
5.73Ms 108mV
AT . 37THS A232mV

S N SR S ) 2.50G5/5 ® 5
(@D 20.0V 200my # Jl»>0.00000s5 1M points 24.0 V 17 May 2013]
value Mean Min Max Std Dev "".__1311514?
@ Frequency 230.2kHz 230.2k 229.9k 231.1k 137.2
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CH1 Primary Switch Node
CH2 Vout

36Vin, 48Vout @ No Load Current (168mVp-p Ripple)

—1.84us —80.0mV
5.73Ms S88.0mV
AT . 37THS Al1GEmMY |

e

2.50G5/8 ® 5
@ 200V = @& 200mV4E&  JW»v0.00000s 1M points  24.0 V )17 May 2013]
Value Mean Min Max Std Dev 18:17:50 |
@ Frequency 230.0kHz 230.1k 229.9k 231.1k 90.13
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CH1 Primary Switch Node
CH2 Vout

36Vin, 48Vout @ 2.5A Load Current (216mVp-p Ripple)

—1.84us —128mV
5.73Ms S88.0mV
AT . 37THS A216my_ |

m ‘

2.50G5/8 ® 5
@ 200V = @& 200mV4E&  JW»v0.00000s 1M points  24.0 V )17 May 2013]
Value Mean Min Max Std Dev L18:18:40 |
@ Frequency 229.8kHz 230.0k 229.8k 231.1k 83.70
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Transient Response Test
CH3, Vout.
CH4, lout.

12Vin @ 1.25A to 2.5A 100mA/us Pulse Frequency 334Hz, 50% duty cycle, 48Vout

(1.00ms 100MS/s

|li++0.00000s 1M points 232mA |

value Mean  Min Max Std Dev H1 7 May 2013]
@ Frequency 230.3kHz 230.4k 230.0k 230.8k 140.1 N17:47:39

‘ ‘ _~
20MHz
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CH3, Vout.
CH4, lout.

24Vin @ 1.25A to 2.5A 100mA/us Pulse Frequency 334Hz, 50% duty cycle, 48Vout

(1.00ms 100MS/s J ‘
+¥0.00000s 1M points 232maA |

value Mean  Min Max Std Dev H1 7 May 2013]
@D Frequency 230.3kHz 1.273M 916.9 13.79M 2.899M l17:48:24

‘ ‘ _~
20MHz
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CH3, Vout.
CH4, lout.

36Vin @ 1.25A to 2.5A 100mA/us Pulse Frequency 334Hz, 50% duty cycle, 48Vout

(1.00ms 100MS/s J ‘
+¥0.00000s 1M points 232maA |

value Mean  Min Max Std Dev H1 7 May 2013]
@D Frequency 230.3kHz 2.267M 916.9 40.00M 6.657M l17:48:50

‘ ‘ _~
20MHz

17 2/20/13
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Startup Test
CH3 Vout
CH4 lin

12Vin, 48Vout @ No Load Current

Value
@ Frequency §93.3 Hz

Mean
813.2

(10.0ms
__.| .__ﬁ‘"ﬂ. 00000 s
Min
763.2

10.0MS/s
1M points
Max
£93.3

7

20.8

Std Dev
68.83

0 May 2013]

112:09:35 |

18

2/20/13



I3 TEXAS
INSTRUMENTS Test Report PMP7965

CH3 Vout
CH4 lin

12Vin, 48Vout @ 2.5A Load Current

(10.0ms " 10.0MS5/s .
Jlm-+v0.00000s 1M points J[20 May 2013]

[ Value Mean Min Max Std Dev ".__12109159
@ Frequency 810.2Hz 814.0 763.2 893.3 56.26
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CH3 Vout
CH4 lin

24Vin, 48Vout @ No Load Current

Value
@ Frequency 166.5 Hz

Mean
684.5

(10.0ms
__.| .__ﬁ‘"ﬂ. 00000 s
Min
166.5

10.0MS/s
1M points
Max
£93.3

Std Dev
pLEN

J[20 May 2013]

",__12:10:2?

20
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CH3 Vout
CH4 lin

24Vin, 48Vout @ 2.5A Load Current

. {10.0ms T 10.0MS/s
\EF 200v @ @ 5004 ¢ JWsv0.00000s 1M points  20.8V f20 May 2013]
value Mean Min Max Std Dev "".__12110152
@ Frequency 182.9Hz 600.9 166.5 893.3 333.0
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CH3 Vout
CH4 lin

36Vin, 48Vout @ No Load Current

Value
@ Frequency 117.9 Hz

Mean
331.9

(10.0ms
__.L__ﬁ‘"ﬂ.UUUOU 5
Min
117.9

10.0MS/s
1M points
Max
£93.3

Std Dev
354.6
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CH3 Vout
CH4 lin

36Vin, 48Vout @ 2.5A Load Current

. {10.0ms T 10.0MS/s
\EP 200v @ @ 5004 ¢ JWsv0.00000s 1M points  20.8V f20 May 2013]
value Mean Min Max Std Dev "".__121”152
@ Frequency 119.2 Hz 480.3 117.9 893.3 359.3
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CH3 Vout
CH4 lin

50Vin, 48Vout @ No Load Current

Value
@ Frequency 91.83 Hz

Mean
437.1

(10.0ms
__.| .__ﬁ‘"ﬂ. 00000 s
Min
91.83

10.0MS/s
1M points
Max
£93.3

Std Dev
360.1

J[20 May 2013]

",__12:12:42
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CH3 Vout
CH4 lin

50Vin, 48Vout @ 2.5A Load Current

. {10.0ms T 10.0MS/s
[ Jlm»+0.000005 1M points )20 May 2013]
value Mean Min Max Std Dev "".__12113104
@ Frequency 90.97 Hz  402.5 90.97 893.3 356.7
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer's systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. TI may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which Tl components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL Tl BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any Tl components in
Buyer's safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of Tl components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated



