PMP20588 REV B TEST REPORT
TEXAS INSTRUMENTS 01-23-2017

All measurement taken with 600mA load and 20MHz bandwidth unless noted.
All measurements are for flyback converter only, no PSE, unless noted.

Efficiency
12VDC 24VAC Input, Kikusui
Input PCR500M Source plus
Voltech PM1000+ power
meter

I | | I
Flyback converter only. PSE not Flyback Converter only.
connected. PSE not connected.
lout | Vout | lin Vin | Eff lout | Vout | Pin | Eff
0.00 | 54.09 | 0.049 | 12.01 | 0.0% 0.00 | 54.11 | 1.17 | 0.0%
0.05 | 54.09 | 0.308 | 12.01 | 73.1% 0.05 | 54.10 | 4.22 | 64.1%
0.10 | 54.09 | 0.560 | 12.02 | 80.4% 0.10 | 54.10 | 7.07 | 76.5%
0.15 | 54.09 | 0.805 | 12.00 | 84.0% 0.15 | 54.11 | 10.07 | 80.6%
0.20 | 54.09 | 1.072 | 12.03 | 83.9% 0.20 | 54.12 | 13.00 | 83.3%
0.25 | 54.09 | 1.334 | 12.01 | 84.4% 0.25 | 54.12 | 16.25 | 83.3%
0.30 | 54.09 | 1.598 | 12.00 | 84.6% 0.30 | 54.12 | 18.86 | 86.1%
0.35 | 54.09 | 1.862 | 12.00 | 84.7% 0.35 | 54.12 | 22.22 | 85.2%
0.40 | 54.09 | 2.125 | 12.03 | 84.6% 0.40 | 54.12 | 25.61 | 84.5%
0.45 | 54.09 | 2.397 | 12.02 | 84.5% 0.45 | 54.12 | 28.89 | 84.3%
0.50 | 54.09 | 2.675 | 12.00 | 84.3% 0.50 | 54.12 | 32.10 | 84.3%
0.55 | 54.09 | 2.955 | 12.00 | 83.9% 0.55 | 54.12 | 35.36 | 84.2%
0.60 | 54.09 | 3.222 | 12.03 | 83.7% 0.60 | 54.12 | 38.64 | 84.0%
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PMP20588 REV B

TEXAS INSTRUMENTS

With PSE connected, no PD connected:
12.02VvDC input/106mA/1.275W
24VAC input/1.706W

With PSE connected and PD connected:

Measured at J2 connector:

TEST REPORT
01-23-2017

52.86V/600mA output, 12.02VDC/3.308A input, 79.7% efficiency

52.87V/600mA output, 39.49W input (24VAC), 80.3% efficiency

Ripple and Noise

Output ripple, 12VDC input
20mV/div, 2usec/div
Measured 76.7mVpp across C22:

AEAC e

Output ripple, 24VAC input
20mV/div, Susec/div
Measured 46mVpp across C22:

NAANANAN

Input ripple, 12VDC input
50mV/div, 2usec/div
Measured 177mVpp across J1:

Output ripple, 24VAC input
20mV/div, 5msec/div
Measured 66.7mVpp across C22:
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Dynamic Loading

Output load step response, 60mA to 600mA load step, 12VDC input
500mV/div, 200mA/div, 5msec/div, slew rate = 60mA/usec
Measured 1.58Vpp across C22:

3.3 A

E \‘\-‘,__ \‘\ \

4 4

i

ase -8.4ms] Trigger EOEH
5.00 ms/div Stop 358 mA
100kS 2.00MS/s Edge Positive

Output load step response, 300mA to 600mA load step, 12VDC input
500mV/div, 200mA/div, 5msec/div, slew rate = 60mA/usec
Measured 750mVpp across C22:

!

ebase 8.4 ms] Trigger _COES
500ms/dv Stop 358 mA
100kS 200MSis Edge Positive

Output load step response, 60mA to 600mA load step, 24VAC input
500mV/div, 200mA/div, 10msec/div, slew rate = 60mA/usec
Measured 1.42Vpp across C22:

5, N AN

mebase-17.2 ms] Trigger  CRES
10.0 ms/div Stop 358 mA
100kS 100MS/s Edge Positive
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Output load step response, 300mA to 600mA load step, 24VAC input
500mV/div, 200mA/div, 10msec/div, slew rate = 60mA/usec
Measured 613mVpp across C22:

\ \\

P1:pkpk(C2)
s13mV

imebase-17.2 ms| Trigger  SIES
100 ms/div Stop 358 mA
100kS 100MSis Edge Positve

Turn On Response

600mA load, 5msec/div, 12VDC input:

imebase -7.4 ms] Trigger GIES
500msidv Stop 202V
100kS 200MSis Edge Positive

0A load, 5msec/div, 12VDC input:

imebase -7.4 msf Trigger EES
500 msidiv Stop 202V
100kS 200MS/s Edge Positive
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600mA load, 5msec/div, 24VAC input:

ase -8.6 ms] Trigger OGS
5.00 ms/div Stop 120V
100kS 2.00MS/s Edge Positive

OA load, 5msec/div, 24VAC input

ebase -8.6 ms| Trigger  (CIEH
500ms/dv Stop 120V
100kS 200MSis Edge Positve

Waveforms

The peak input voltage at 24VAC +10% is 37.3V. For ease of measurement the voltage
stress on the primary FET and secondary rectifier were measured with a 40VDC input.

Vds, Q2, 10V/div, 2usec/div, 40VDC input, 750MHz bandwidth
Measured 61.7Vpeak:

{
|

Measure P1:max(C1)
617V

base -3.36 us| Trigoer GG
200psidv Auto 202V
80.0kS 400GSis Edge Positive
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Vanode-GND, D8, 100V/div, 2usec/div, 40VDC input, 750MHz bandwidth
Measured 443Vpeak:

Measure P1:pkpk(C1)
e 443V

imebase -3.36 usf Trigger  EHES
2.00 psfdiv Auto 20V
80.0kS 4.00GS/s Edge Positive

Loop Stability

600mA load, 12VDC input:
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60mA load, 12VDC input:
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Note: Duty cycle variations made loop measurement impossible with a 24VAC input.
The loop was measured with a 34VDC input.

600mA load, 34VDC input:
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60mA load, 34VDC input:
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Thermal

12VvDC input, 600mA output, top:
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24VAC input, 600mA output, top:
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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
Copyright © 2021, Texas Instruments Incorporated
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