I8 [EXAS
INSTRUMENTS

Texas Instruments

PMP4298A REVA Test Procedure

China Power Reference Design

REVA

10/31/10



1 General

1.1 PURPOSE
To provide detailed data for evaluating and verifying the PMP4298.

1.2 REFERENCE DOCUMENTATION

Schematic PMP4298A_REVA_SCH.PDF
Assembly PMP4298A_REVB_PCB.PDF

BOM

1.3 TEST EQUIPMENTS

Multi-meter: Fluke 289
Power Analyser:PM100

AC Source: Agilent 6813B
Ambient Temperature at 25DegC

2: INPUT CHARACTERISTICS

2.1 Light Load Standby Power

25°C 90Vac/60Hz | 110Vac/60Hz | 230Vac/50Hz | 264Vac/50Hz | Remarks
5Vsb 4.9996 4.9996 5.000 4.9998
5V X X X X
12V X X X X
24V X X X X
Power Loss 395 397 463 497
X SPEC <300mW with 5V/30mA output
Test Condition: 5V@30mA
25°C 90Vac/60Hz | 110Vac/60Hz | 230Vac/50Hz | 264Vac/50Hz | Remarks
5Vsb 5.0001 5.0001 5.0002 5.0001
5V X X X X
12V X X X X
24V X X X X
Power Loss 156 161 228 260

X SPEC <300mW with 5V/30mA output

Test Condition: 5SV@0OmA




2.2 PWM Dimming Performance

PWM

Vin V_LED Dimming lo_LED 5Vsb lo_5Vsb 5V lo_5V 24V lo_24v Pin Po PE Efficiency
(Vac) V) Duty (A) V) (A) V) (A) V) (A) (W) (W) %
69.087 10% 0.96 4.788 1 4.6785 3 24.29 2 97.41 74.25485 0.999 0.762292
69.081 20% 0.96 4.783 1 4.6716 3 24.278 2 107.91 | 80.84015 0.999 0.749144
69.065 30% 0.96 4.782 1 4.6698 3 24.332 2 120.18 | 87.57052 0.999 0.728661
63.965 40% 0.96 4.79 1 4.6741 3 22575 2 12126 | 88.75666 0.998 0.731953
% 69.035 50% 0.96 478 1 4.663 3 24.468 2 135.2 101.0758 0.999 0.747602
69.012 60% 0.96 478 1 4.6656 3 24.515 2 142.16 | 107.7865 0.999 0.758206
64.758 70% 0.96 4.78 1 46651 3 22.967 2 14089 | 108.4565 0.999 0.769795
64.552 80% 0.96 4.78 1 4.6645 3 22.964 2 14515 | 114.5084 0.999 0.788897
64.542 90% 0.96 478 1 4.6643 3 22.991 2 149.74 | 120.7506 0.999 0.806402
64.528 100% 0.96 4.78 1 4.6643 3 23.015 2 15354 | 126.9812 0.999 0.827023
Vin V_LED D|Fr>nvr\1/1'\|/|n lo_LED 5Vsh lo_5Vsb 5V lo_5V 24V lo_24V Pin Po PE Efficiency
vay | ) | Pipmme | V) ® V) V) V) w | W | W %
64.368 10% 0.96 4776 1 4.6614 3 22.512 2 90.89 69.96353 0.999 0.76976
64.353 20% 0.96 4.776 1 4.6618 3 22.609 2 10002 | 76.33518 0.994 0.763199
64.34 30% 0.96 4777 1 4.6621 3 22.656 2 100.72 | 82.60522 0.994 0.752873
64.33 40% 0.96 4.778 1 4.6624 3 22.7 2 117.82 | 88.86792 0.995 0.754269
110 64.32 50% 0.96 4.778 1 4.6626 3 22.75 2 125.15 95.1394 0.998 0.760203
64.309 60% 0.96 4778 1 4.6629 3 22.8 2 1325 101.4087 0.998 0.765349
64.299 70% 0.96 4779 1 4.6632 3 22.839 2 13828 | 107.6555 0.996 0.778533
64.289 80% 0.96 478 1 4.6634 3 22.87 2 14327 | 113.8842 0.996 0.794892
64.455 90% 0.96 4.78 1 4.6636 3 22.962 2 14852 | 120.3839 0.998 0.810557
64.53 100% 0.96 4.781 1 4.664 3 23.017 2 153.47 | 126.7558 0.999 0.825932




PWM

Vin V_LED Dimming lo_LED 5Vsb lo_5Vsb 5V lo_5V 24V lo_24Vv Pin Po PE Efficiency
(Vac) (V) Duty (A) (V) (A) (V) (V) V) (A) (W) (W) %

64.369 10% 0.96 4.775 1 4.6615 3 22,51 2 90.09 69.95892 0.944 0.776545

64.356 20% 0.96 4.776 1 46622 3 22.608 2 99.01 76.33495 0.951 0.770982

64.342 30% 0.96 4777 1 4.6626 3 22.652 2 108.5 82.5993 0.959 0.761284

64.333 40% 0.96 4.778 1 46631 3 22.695 2 116.37 | 88.86117 0.969 0.763609

230 64.322 50% 0.96 4.779 1 4.663 3 22.746 2 123.62 | 95.13456 0.979 0.769573

64.31 60% 0.96 4.779 1 4.6635 3 22.797 2 130.58 | 101.4061 0.984 0.776582

64.3 70% 0.96 4.78 1 4.6638 3 22.836 2 136.19 107.653 0.993 0.790462

64.286 80% 0.96 4.78 1 4.6636 3 22.866 2 140.86 | 113.8744 0.994 0.808423

64.274 90% 0.96 4.781 1 4.6638 3 22.892 2 14556 | 120.0801 0.994 0.825015

64.258 100% 0.96 4.781 1 4.664 3 22.914 2 149.66 | 126.2887 0.994 0.843837

Vin V_LED DiTnWm'\i/rlm lo_LED 5Vsb lo_5Vsb 5V lo_5V 24V lo_24Vv Pin Po PE Efficiency
(Vac) V) Duty (A) V) (A) V) V) V) (A) (W) (W) %

64.184 10% 0.96 4.776 1 4.6618 3 22.44 2 89.78 69.80306 0.943 0.77749

64.17 20% 0.96 4.777 1 4.6621 3 22539 2 98.72 76.16194 0.946 0.771495

64.156 30% 0.96 4.778 1 4.6625 3 22,587 2 108.04 | 82.41643 0.951 0.762833

64.147 40% 0.96 4.778 1 46627 3 22,631 2 115.93 | 88.66055 0.957 0.764777

- 64.137 50% 0.96 4.779 1 4.6629 3 22.681 2 122,97 | 94.91546 0.961 0.771859

64.125 60% 0.96 4.78 1 4.6631 3 22.732 2 129.8 101.1693 0.966 0.779424

64.114 70% 0.96 4.78 1 4.6634 3 22.77 2 13544 | 107.3948 0971 0.792933

64.105 80% 0.96 4.78 1 4.6636 3 22.801 2 140.06 | 113.6054 0.975 0.81112

64.272 90% 0.96 4.781 1 4.6639 3 22.894 2 144.86 | 120.0917 0.98 0.829019

64.258 100% 0.96 4.781 1 4.664 3 22.916 2 149.16 | 126.2927 0.982 0.846693




2.3 Line and Load Regulationss

(\\//;r(]:) Output Load Output Measurement
5Vsb 5V 24V PWM 5Vsb 5V 24V Vo _LED
(A) Dimming .
(A) (A) Duty Strings (V) (V) (V) (V)
0.1 0 0.5 10% 8 5 4.9925 23.078 64.133
0.1 1 1 20% 8 4.949 4.9088 22.986 64.126
0.1 2 1.5 30% 8 4.898 4.8226 22.839 64.13
90 0.1 3 2 40% 8 4.843 4.7323 22.626 64.134
0.5 3 2 50% 8 4.818 4.7022 22.614 63.955
1 2 2 60% 8 4.845 4.765 22.66 63.938
1 1 1.5 70% 8 4.903 4.8577 22.989 64.095
1 1 1 80% 8 4.904 4.8583 23.242 64.089
1 0.5 0.5 90% 8 4.931 4.9028 23.492 64.077
Vin
(Vac) Output Load Output Measurement
5Vsb 5V 24V PWM 5Vsbh 5V 24V Vo_LED
(A) Dimming . -
(A) (A) Duty Strings V) V) V) V)
0.1 0 0.5 10% 8 5 4.9926 23.078 64.132
0.1 1 1 20% 8 4.95 4.9089 22.985 64.126
0.1 2 1.5 30% 8 4.898 4.8227 22.84 64.129
110 0.1 3 2 40% 8 4.842 4.7301 22.621 64.136
0.5 3 2 50% 8 4.817 4.7025 22.675 64.135
1 2 2 60% 8 4.845 4.7647 22.725 64.117
1 1 1.5 70% 8 4.903 4.8575 22.988 64.095
1 1 1 80% 8 4.904 4.8585 23.243 64.089
1 0.5 0.5 90% 8 4.931 4.9027 23.492 64.077
Vin
(Vac) Output Load Output Measurement
5Vsb 5V 24V PWM 5Vsb 5V 24V Vo_LED
(A) Dimming . ~
(A) (A) Duty Strings (V) V) (V) (V)
0.1 0 0.5 10% 8 5 4.9926 23.077 64.133
0.1 1 1 20% 8 4.95 4.9091 22.985 64.13
0.1 2 1.5 30% 8 4.898 4.8229 22.84 64.128
230 0.1 3 2 40% 8 4.842 4.73 22.62 64.137
0.5 3 2 50% 8 4.818 4.7033 22.675 64.133
1 2 2 60% 8 4.845 4.7648 22.723 64.117
1 1 15 70% 8 4.903 4.857 22.986 64.095
1 1 1 80% 8 4.904 4.8586 23.243 64.087
1 0.5 0.5 90% 8 4.931 4.9026 23.491 64.076




(\\//;r::) Output Load Output Measurement
5Vsb 5V 24V PWM 5Vsb 5V 24V Vo _LED
(A) (A) (A) PTy® | Strings V) V) V) )
0.1 0 0.5 10% 8 5.001 4.9928 23.077 64.135
0.1 1 1 20% 8 4.95 4.9093 22.985 64.127
0.1 2 1.5 30% 8 4.898 4.8232 22.841 64.128
264 0.1 3 2 40% 8 4.842 4.7293 22.619 64138
0.5 3 2 50% 8 4.819 4.704 22,674 64,132
1 2 2 60% 8 4.845 4.7649 22.725 64.116
1 1 1.5 70% 8 4.902 4.8566 22.984 64.096
1 1 1 80% 8 4.904 4.8587 23.243 64.088
1 0.5 0.5 90% 8 4.931 4.9024 23.492 64.076
2.4 Power Factor
Pass/Fall criteria: 0.99 typical at 100% load.
Vin(Vac) Freq(Hz) PF lo(Arms)
90 60 0.999 Full Load
230 50 0.990 Full Load
264 50 0.982 Full Load

PF VS input Vol tage
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The test was executed under the condition of full load.

Remark: Compensation network had been modified for high PF value under the condition of
264Vac input. R19 change to 10K/F and C30 changed to 2.2u




2.5: Efficiency

Pass/Fall criteria: 85% minimum with 230V AC input at 100% load.

Vin(Vac) Freq(Hz) Pin Po Eff(%) Pass/Falil
90 60 152.9 126.1624 | 0.82513 PASS
230 50 149.15 | 126.1666 | 0.845904 PASS
264 50 148.75 | 126.1649 | 0.848168 PASS
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2.6: Maximum input current
Pass/Fall criteria: XX Amps RMS maximum at low line, full load.

Vin(Vac) Freq(Hz) lin(Arms) Pass/Fail

90 60 1.7591 PASS

2.7: Output Ripple Voltage
Output voltage ripple waveforms at 90V, 110V, 230V and 264Vac input
DC Output: 5Vsb @1A, 5V@3A and 24V@2A
(Specs: 5V and 5Vsb ripple less than 50mV and 24V ripple less than 240mV)
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90Vac input@5Voutput 110Vac input@5Voutput
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230Vac input@5Voutput 264Vac input@5Voutput

Remark: 5V output voltage ripple had been improved by add a choke PCH-45-473L.

2.8: Output Headroom Voltage Control

1. Waveform from LED ON to OFF at 50% and 90% PWM dimming for Vo_LED, HVM and Output
LED current

dt  Vertical HorizfAcq  Irig Display Cursors Msasure Mas
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2. Waveform from LED OFF to ON at 50% and 90% PWM dimming for Vo_LED, HVM and Output

LED current
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2.9: Hold up time

Test conditions: The test conditions are as followings: 100Vac/60Hz and full load. The minimum

time interval

Measurement is from AC interrupted to when the outputs go down to SPEC: > 20ms

Max load: 5Vsbh@1A; 5V system @3A and 24V @2A

Waveforms for 5Vsh, 5V system and 24V rail

File

jcal  Horizfdcq  Trig Display Cursors  Measure  Masks  Math  MyScope  Ublities  Help
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Curs1 Pos
..... T _4B.4ms

CH1: 2V/Div 5Vsb




CH2:10V/Div 24V
CH3: 100V/Div input voltage
Hold-up time is 47ms.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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