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I3 TEXAS

INSTRUMENTS Test Report PMP7970
Vin 12V to 50V
Vout 54V
lout Max 2.5A
Fsw 230 kHz
FABRICATION

Board Dimensions: 4” X 3.7”

Top Side
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INSTRUMENTS Test Report PMP7970

Thermal image.

24V in with a load of 2.5A at 54V out steady state temperature.

05/20/2015

50V in with a load of 2.5A at 54V out steady state temperature.

05/20/2015
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12V in with a load of 2.5A at 54V out steady state temperature.

27.0

05/20/2015 17:26:54

Efficiency Curve

PMP7970 Efficiency

100.00

95.00

90.00 /
X 85.00 / —o—12Vin
>
€ 80.00 ~—24Vin
'S .
£ 75.00 - ~=36Vin

=>=50Vin

70.00

65.00 -

60.00 . . . . .

0.00 0.50 1.00 1.50 2.00 2.50
lout (A)

5 5/10/16



I3 TEXAS
INSTRUMENTS

Test Report PMP7970

Efficiency Curve Data

Vin(V) lin(A) Pin(W) | Vout(V) | lout(A) | Pout(W) | Losses(W) | Efficiency(%)
12.00 0.22 2.58 53.90 0.00 0.00 2.58 0.00
12.00 1.08 12.90 53.90 0.18 9.70 3.20 75.21
12.00 2.20 26.40 53.90 0.44 23.72 2.68 89.83
12.00 3.34 40.02 53.90 0.68 36.65 3.37 91.58
12.00 4,52 54.18 53.90 0.94 50.67 3.51 93.51
12.00 5.70 68.34 53.90 1.18 63.60 4.74 93.06
12.00 6.86 82.32 53.89 1.44 77.61 4.71 94.27
12.00 8.04 96.48 53.89 1.68 90.54 5.94 93.84
12.00 9.22 110.64 53.89 1.94 104.55 6.09 94.49
12.00 10.41 124.86 53.89 2.18 117.48 7.38 94.09
12.00 11.60 139.14 53.89 2.44 131.49 7.65 94.51
12.00 12.79 153.48 53.89 2.68 144.43 9.05 94.10
24.00 0.21 5.04 53.91 0.00 0.00 5.04 0.00
24.00 0.64 15.24 53.91 0.18 9.70 5.54 63.66
24.00 1.20 28.80 53.91 0.44 23.72 5.08 82.35
24.00 1.76 42.13 53.91 0.68 36.66 5.47 87.02
24.00 2.32 55.69 53.91 0.92 49.60 6.09 89.06
24.00 2.89 69.25 53.91 1.18 63.61 5.64 91.86
24.00 3.46 82.93 53.91 1.44 77.63 5.30 93.61
24.00 4.02 96.50 53.91 1.68 90.57 5.92 93.86
24.00 4.58 109.94 53.91 1.94 104.59 5.35 95.14
24.00 5.15 123.50 53.91 2.18 117.53 5.97 95.16
24.00 5.71 137.06 53.91 2.44 131.55 5.52 95.98
24.00 6.29 150.87 53.91 2.68 144.49 6.38 95.77
36.01 0.13 4.68 53.92 0.00 0.00 4.68 0.00
36.01 0.41 14.76 53.92 0.18 9.71 5.06 65.73
36.01 0.79 28.27 53.92 0.44 23.72 4.54 83.93
36.01 1.16 41.77 53.92 0.68 36.67 5.11 87.77
36.01 1.54 55.28 53.92 0.94 50.69 4.59 91.70
36.01 1.91 68.78 53.92 1.18 63.63 5.15 92.51
36.01 2.29 82.29 53.92 1.44 77.65 4.64 94.36
36.01 2.66 95.79 53.92 1.68 90.59 5.20 94.57
36.01 3.04 109.29 53.92 1.94 104.61 4.68 95.72
36.01 3.41 122.80 53.92 2.18 117.55 5.24 95.73
36.01 3.79 136.30 53.92 2.44 131.57 4.73 96.53
36.01 4.16 149.81 53.92 2.68 144.52 5.29 96.47
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INSTRUMENTS Test Report PMP7970
50.02 0.03 1.25 53.93 0.00 0.00 1.25 0.00
50.02 0.23 11.25 53.93 0.18 9.71 1.55 86.25
50.02 0.50 24.76 53.93 0.42 22.65 2.11 91.48
50.02 0.76 38.02 53.93 0.68 36.67 1.34 96.47
50.02 1.04 51.77 53.93 0.92 49.62 2.16 95.84
50.02 1.31 65.53 53.93 1.18 63.64 1.89 97.12
50.02 1.59 79.28 53.93 1.42 76.58 2.70 96.60
50.02 1.86 93.04 53.93 1.68 90.61 2.43 97.39
50.02 2.13 106.54 53.93 1.92 103.55 3.00 97.19
50.02 2.40 120.05 53.93 2.18 117.57 2.48 97.93
50.02 2.67 133.56 53.93 2.42 130.52 3.04 97.72
50.02 2.94 147.06 53.93 2.68 144.54 2.53 98.28
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Waveforms

CH1 Primary Switch Node, CH2 Vout, 12V in, 54V out @ no load current. (66mV p-p Ripple)

—1.84us —14.0mVy
5.73Ms 52.0mVv
AT . 37THS ABG.0mV

A S S ) 2.50G5/5 ® 5
(@ 500V & 100my * JlDi»¥0.00000s 1M points 26.0 V 23 May 2013]
value Mean Min Max Std Dev 11:25:25 |
@ Frequency 234.6kHz  234.8k 233.4k 235.8k 389.8

PreVu :

—164mv
1534mv
A318mV

.. i (z.00ms T 2.50G5/s o - | '
100my * Jlii»>0.00000s5 1M points . 3 Mav 2013

Value Mean Min Max 5td Dev 11:28:08
@i Frequency 234.6kHz 234.6k 234.6K 234.6k 0.000
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CH1 Primary Switch Node, CH2 Vout, 24V in, 54V out @ no load current. (142mV p-p Ripple)

—1.84ps
5.73Ms

—44.0mVy
98.0mVv

Al42my

. i(z00ps T 2.50GS/s o -
(@ 500V & 100mvV &% ) +v0.00000s 1M points 26.0 V

Value Mean Min Max Std Dev
@D Frequency 234.6kHz 58.63M 190.2k 1.000G 175.8M

] 23 May 2013
11:29:33

—1.84ps
5.73Ms

—152mv
112mv

A7.57M

A264my

i (Z0Ops " 2.50GS/s o -
50.0V & 100mvy A%  Jll»~0.00000s 1M points 26.0 V

Value Mean Min Max Std Dev
@ Frequency 234.5kHz 9.794M 190.2k 1.000G 74.39M

] 23 May 2013
11:30:42
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CH1 Primary Switch Node, CH2 Vout, 36V in, 54V out @ no load current. (190mV p-p Ripple)

—1.84ps
5.73Ms

—-92.0mVy
98.0mVv

A7.57M

A190my

.\ [2.00ps

2.50G5/5 o -

(@) 500V &% @ 100mv A%

—+v0.00000s 1M points 26.0 V

Value Mean

@D Frequency 234.2kHz 35.46M

Min
190.2k

Std Dev
109.7M

Max
1.000G

] 23 May 2013
11:32:32

—1.84ps
5.73Ms

—144mv
106mv

A250my

[ S S S SRS

.

2.50G5/s

(@ 500V % @ 100mvV \u

-~ 0.00000s5 1M points 26.0 V

Value Mean

@ Frequency 234.6kHz 4.174M

Min
190.2k

Std Dev
38.36M

Max
1.000G

] 23 May 2013
11:33:45
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CH1 Primary Switch Node, CH2 Vout, 50V in, 54V out @ no load current. (94mV p-p Ripple)

5.73Ms

—1.84us

—34.0mVy
40.0mV

A94.0mV

. i(z00ps T 2.50G57s
(@ 500V & 100mvV &% ) +v0.00000s 1M points

@
26,0 ¥

Value Mean Min Max Std Dev
@D Frequency 234.3kHz 22.24M 190.2k 1.000G 90.69M

] 23 May 2013
11:35:02

—74.0mVv
40.0mv

Alldmy

i (Z0Ops T 2.50G5/s
50.0YV & 100mv %%  Jl@»+0.00000s 1M points

o -
26,0 ¥

Value Mean Min Max Std Dev
@ Frequency 234.4kHz 3.615M 190.2k 1.000G 36.43M

]23 May 2013
11:36:10
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Transient Response Test

CH3 Vout, CH4 lout, 12V in @ 1.25A to 2.5A 100mA/us pulse frequency 334 Hz, 50% duty cycle, 54V out.

1.00ms 100M5/s s
:l +¥0.00000 s 1M points —154maA

value Mean nMin Max std Dev 23 May 2013
&P Frequency 234.3kHz 234.6k 233.2k 235.6k 345.5 11:17:12

‘ ‘

1.00ms 100M5/s a
J\+~0.00000s 1M points —154ma
Value Mean Min Max std Dev 23 May 2013
Frequency 234.6kHz 1.769M 64.22K 30.77M 5.422M 11:18:05

‘ Edge ‘ ‘
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CH3 Vout, CH4, lout, 36V in @ 1.25A to 2.5A 100mA/us pulse frequency 334 Hz, 50% duty cycle, 54V out

1.00ms 100M5S/s ra
J +~0.000005 1M points —134mA

Value Mean Min Max std Dev 23 May 2013
Frequency 234.5kHz 234.5k 234.4k 234.6k 47.20 11:19:03

A~
‘ 20MHz ‘ ‘

CH3 Vout, CH4, lout, 50V in @ 1.25A to 2.5A 100mA/us pulse frequency 334 Hz, 50% duty cycle, 54V out

1.00ms 100M5/s a
J —+¥0.00000s 1M points —134mA

value Mean Min Max std Dev H23 May 2013]

@ Frequency 234.6kHz 1.867M 234.0k 20.00M 4.352M 11:19:44

‘ _~

‘ 20MHz ‘
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Startup Test

CH3 Vout, CH4 lin, 12V in, 54V out @ no load current.

(10.0ms 10.0MS/S ‘
+*0.00000 5 1M points 30.8V |

value Mean - Min rMax Std Devw 23 May 2013]
@ Frequency 511.5Hz 284.8 170.2 511.5 196.3 11 06:29

‘ DO ‘ ‘

CH3 Vout, CH4 lin, 12V in, 54V out @ 2.5A load current.

(10.0ms 10.0M5/s ‘
T 1M points 30.8 V|
Value Mean i Max 5td Dev 23 May 2013]
@i Frequency 547.9 Hz 350.5 : 47. 11 07:19
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CH3 Vout, CH4 lin, 24V in, 54V out @ no load current.

J[ - 10.0MS.."S | } o

+~0.000005 1M points 30.8V

Value Mean Min Max std Dev 23 May 2013
Frequency 168.9Hz 314.2 168.9 547.9 197.1 11:08:08

‘ 30.8 V ‘ Normal

—+¥0.00000s 1M points 30.8V

Value Mean Min Max std Dev 23 May 2013
Frequency 164.2 Hz 289.2 164.2 547.9 186.6 11:08:43

| J[ —To.0ms/s | J

‘ Edge ‘ 30.8 V ‘ Normal
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CH3 Vout, CH4 lin, 36V in, 54V out @ no load current.

Test Report PMP7970

]{wo.ooooo 5

10.0M5/s
1M points

30.8\/} e

Mean
266.3

128.8 Hz 128.8

Max
347.9

std Dev 23 May 2013
180.8 11:09:29

Min

30.8 V

‘ Normal

j[wo.ooooo s

10.0MS/s
1M points

30.8‘\/} S

Min
127.5

Mean
248.9

Frequency 127.5 Hz

Max
547.9

std Dev 23 May 2013
174.5 11:10:18

‘ Edge ‘

30.8 V

‘ Normal
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CH3 Vout, CH4 lin, 50V in, 54V out @ no load current.

Test Report PMP7970

]{wo.ooooo 5

10.0M5/s
1M points

30.8\/} e

Mean
231.2

89.57 He 89.57

Max
347.9

std Dev 23 May 2013
171.6 11:11:10

Min

30.8 V

‘ Normal

j[wo.ooooo s

10.0MS/s
1M points

30.8‘\/} S

Min
88.72

Mean
217.0

Frequency 88.72 Hz

Max
547.9

std Dev 23 May 2013
168.0 11:12:01

‘ Edge ‘

30.8 V

‘ Normal
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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.
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