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1 Photo

The photographs below show the PMP10407 Rev B assembly. This circuit was built on a PMP10407 Rev B
PCB.
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2 Converter Efficiency

The efficiency data is shown in the tables and graph below.
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Output current (A)
V|N:120VAcl6OHZ
Vin(AC) | lin(A) Pin(W) | Vout(V) lout(A) Pout(W) | Eff. (%)

120.13 0.868 61.810 5.145 10.010 51.501 83.32%
120.12 0.785 55.420 5.133 9.010 46.248 83.45%
120.01 0.703 49.030 5.12 8.000 40.960 83.54%
120.13 0.662 45.860 5.112 7.500 38.340 83.60%
120.13 0.621 42.710 5.105 7.000 35.735 83.67%
120.02 0.537 36.400 5.087 6.000 30.522 83.85%

120.1 0.453 30.060 5.074 5.000 25.370 84.40%
120.19 0.367 23.780 5.066 4.000 20.264 85.21%
120.06 0.281 17.622 5.055 3.009 15.210 86.32%

120.1 0.238 14.630 5.054 2.500 12.635 86.36%
120.17 0.195 11.647 5.05 1.999 10.095 86.67%

120.1 0.112 6.180 4,985 1.007 5.020 81.23%

120.2 0.063 3.141 4,998 0.504 2.519 80.20%
120.04 0.036 1.592 4,999 0.250 1.250 78.50%
120.07 0.014 0.039 4.965 0.000 0.000 0.00%
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V|N:230VAc/50HZ
Vin(AC) | lin(A) | Pin(W) | Vo1(V) lo1(A) Pout(W) | Eff. (%)
229.9| 0.534| 61.290 5.157 10.050 | 51.828 84.56%
230.0 | 0.485| 55.090 5.149 9.040 | 46.547 84.49%
230.0 | 0.435| 48.660 5.137 8.000 | 41.096 84.46%
230.1| 0.411| 45.580 5.13 7.500 | 38.475 84.41%
230.1| 0.385| 42.360 5.119 6.990 | 35.782 84.47%
230.1| 0.336| 36.260 5.105 6.000 | 30.630 84.47%
230.2| 0.285| 30.010 5.093 5.000 | 25.465 84.86%
230.3| 0.232| 23.690 5.081 3.990 | 20.273 85.58%
230.3| 0.180 | 17.713 5.07 3.000 | 15.210 85.87%
230.4| 0.153| 14.717 5.063 2.500 | 12.658 86.01%
230.4 | 0.127 | 11.790 5.064 2.000 | 10.128 85.90%
230.5| 0.075| 6.316 4.992 1.000 | 4.992 79.04%
230.5| 0.046 | 3.256 5.004 0.500 | 2.502 76.84%
230.5| 0.031| 1686 5.006 0.250 | 1.252 74.23%
230.5| 0.022| 0.043 4.966 0.000 |  0.000 0.00%
3 Average Efficiency
Vin Pin(W) | Vout(V) | lout(A) Load Avg Eff.
14.630 | 5.054 | 2.500 25%
30.060 | 5.074 | 5.000 50%
120VAC/60Hz 84.42%
45.860 | 5.112 | 7.500 75%
61.810 | 5.145 | 10.010 | 100%
14717 | 5.063 | 2.500 25%
30.010 | 5.093 | 5.000 50%
230VAC/50Hz 84.96%
45.580 | 5.13 7.500 75%
61.290 | 5.157 | 10.050 | 100%

4 Standby Power

With no load attached to the output of the supply, the unit draws 39mW of input power with an 120VAC/60Hz input,

and 43mW with a 230VAC/50Hz input.
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5 Current Limit

The plot and table below shows the output voltages on each port versus output current as the load is increased into
current limit.
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Output current (A)
120Vac/60Hz 230Vac/50Hz
Vout lout Vout lout
5.013 0.000 5.015 0.000
4.995 0.974 4,994 1.000
5.078 1.989 5.075 2.000
5.075 4.000 5.077 3.990
5.091 6.000 5.097 6.000
5.113 8.060 5.119 8.050
5.129 10.016 5.120 10.020
5.138 10.514 5.127 10.544
5.144 11.038 5.136 11.072
5.010 11.176 5.074 11.308
4,511 11.172 4,557 11.304
4.006 11.158 4.066 11.292
3.550 11.142 3.501 11.272
3.033 11.112 3.014 11.258
2.865 11.100 2.817 11.238
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6 Thermal Images

The thermal images below show a top view and bottom view of the board. The ambient temperature was
20°C with no forced air flow. The output was at 5V/10A.

120V ac/60Hz
Top Side

NO.1

78.3 @

- 75

- 70

- 65

- 60

- 55

- 50

- 45

- 40

- 35

- 30

- 25

241

Spot analysis Value
T1 wireTemperature 72.3°C
Amb Temperature 24.1°C
Area analysis Value
D1 Max 76.8°C
L2 Max 71.3°C
Top side of Q1 Max 90.1°C
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120VAcl6OHZ
Bottom Side
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D4Max 94.8°C
U2 Max 79.7°C
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230VAc/5OHZ
Top Side
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Spot analysis Value
T1 wireTemperature 71.2°C
AmbTemperature 27.5°C
Area analysis Value
L2Max 72.8°C
T1 coreMax 71.2°C
D1Max 81.1°C
Top side of Q1 Max 97.7°C
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230VAc/5OHZ
Bottom Side

224
Spot analysis Value
AmbTemperature 24.2°C
Area analysis Value
Q1Max 106.0°C
R4Max 108.0°C
D3Max 87.2°C
D4Max 94.9°C
U2 Max 88.4°C
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7 Startup

The output voltages at startup are shown in the images below.

7.1 Start Up @ 120Vac: 5V/10A.

Display Cursors

File Vertical Timebase Trigger Measure Math Analysis Ulilities Help

c3

imebase

10
250 kS
Waiting for Trigger

7.2 Start Up @ 120Vac: no load.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

1.44 ms| [Trigger [C3[DC)
0 msidiv | Normal 272¥
25 MSis |Edge Positive

142912015 10:10:00 An

c3

1.00 msidiv | Normal

imebase  -1.44 ms| [Trigger
250 kS 25 MS/s |Edge

(c3oc)
272V
Posttive
1/29/2015 10:23:36 AM
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7.3 Start Up @ 230Vac/S50Hz: 5V/10A.

Utilities  Help

File Vertical Timebase Trigger Display Cursors Measure Math Al

C3
I H i
Measure P1:pkpk(C3) P2--- P3i--- P4 - - P&i- - - PE:- - -
value 509V
status v

imebase  -1.44 ms| (Trigger {c3[oc)
1.00 msidiv | Normal 272¥
250 kS 25 MSis | Edge Posttive

.aitingforTrigger 1/29/2015 10:08:40 AM

7.4 Start Up @ 230Vac/50Hz: no load.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

c3

[y
imebase  -1.44 ms| [Trigger [c3[DC)
1.00 msidiv | Normal 272¥
250 kS 25 MSis | Edge Posttive
LeCroy I -r 1/29/2015 10:09:25 AM
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8 Output Ripple Voltages

The output ripple voltage is shown in the plots below.

8.1 120Vac/60Hz input and 5V/10A Load.

File Verical Timebase Triguer Display Cursors Measure Math Analysis Utilities Help

|
1
I
I
A
Measure P1:pkpk(C3) P2 P3i--- P4 - - P&-- - PE:- - -
value 111 my
status v
imehase 0.0 ps] [Trigger [C3[DC)
10.0 psidiv | Stop -B1.5my
0.0mV offset] 100kS 1.0 GSis |Edge Posttive
LeCroy 112872015 8:51:41 AM

8.2 120Vac/60Hz input and no Load.

File Verical Timebase Triguer Display Cursors Measure Math Analysis Utilities Help

1

I

t

A
Measwre P1:pkpk(C3) P2--- P3i--- P4 - - P&i-- - PE:- - -
value BImY
status v

imehase 0.00 ms| [Trigger [C3[DC])
2.00 msidiv § Stop -B1.5my
200 kS 10 MS/s | Edge Positive

142912015 10:05:20 AM
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8.3 230Vac/50Hz input and 5V/10A Load.

File Vertical Timebase Trigger Display Cursors Measure Math Ana

Measure P1:pkpk(C3) P2--- P3i--- P4 - - P&i- - - PE:- - -

value 127 my
status v

imebase 0.0 s (Trigger  CHE
10.0 psidiv | Stop -61.5my
100 kS 1.0 GSis JEdge Posttive

LeCroy 1129/2015 10:06:50 AM

8.4 230Vac/50Hz input and no Load.

File Vertical Timebase Trigger Display Cursors Measure Math Al Utilities  Help

c3 b 3 L,_

Measure P1:pkpk(C3) P2--- P3i--- P4 - - P&~ - - PE:- - -

value B3my
imebase  0.00 ms] [Trigger  CHE
2.00 ms/div | Stop. -B1.5my
200 kS 10 MSis | Edge Posttive

status v
1/29/2015 10:02:14 AM
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9 Dynamic Load Response
Dynamic load response was tested at 230V c/50Hz. Load steps from 0A to 5A.

File Verical Timebase Triguer Display Cursors Measure Math Analysis Utilities Help

imebase -2 ms] [Trigger C1]DC
100 msidiv | Stop 254 4
250 kS 250 kSis | Edge Positive

142912015 10:54.57 AM
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10 Switching Waveforms

The images below show key switching waveforms of PMP10407 RevB. The waveforms are measured with
5V/10A load. CH1: VDS(QZ): CH2: VDS(Ql)-

10.1 85V,:/60Hz
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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
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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 TI 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
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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 TI 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 Tl 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 TI components in
Buyer's safety-critical applications.

In some cases, TI 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 Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
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