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Isolated flyback with TPS40210

e Transformer: Payton 54621, Flyback 7.5W, 50uH primil=2:1/2:1.25 (5V/12V)
e 6.0...16.0V input voltage

* 5V @ 250mA regulated, 12V @ 500mA (coupled)

* Built on PMP4670RevB

1 Startup
The startup waveform is shown in Figure 1. The inmltage is set at 16.0V, with small
loads on the outputs (20%: 50mA on 5.0V outputOmiA on 12.0V output).
Channel C1: input voltage, +16.0V
5V/div, 5ms/div

Channel C2: output voltage, +5.0V
5V/div, 5ms/div

Channel C3: output voltage, +12.0V
5V/div, 5ms/div

input 164

}( ’ ouput_5Y @ S0me,

Figure 1
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2 Shutdown

The shutdown waveforms are shown in Figure 2. Tipativoltage is set at 12.0V with a
15.0A load on each output.

Channel C1:

Channel C2:

Channel C3:

input voltage, +16V
2V/div, 500us/div
output voltage, +5V
2V/div, 500us/div
output voltage, +12V
2V/div, 500us/div

output 12% &t S00ma

[

Figure 2
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3 Efficiency

The efficiency of the whole converter is shown igufe 3.

PMP4670 Rev. C
efficiency of flyback, 5.0V & 12.0V output
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Figure 3
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4 Load and cross regulation

The load regulation of both outputs is shown inuFég4.
The cross regulation is shown in the table below.

PMP4670 Rev. C
load regulation of flyback, 5.0V @ 12.0V output
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Figure 4
cross 5V
regulation 10 mA 50 mA 100 mA 250 mA
5.021 5.021 5.02 5.02
10 mA 11.66 11.79 11.89 12.07
5.02 5.02 5.02 5.02
oy 100mA | 1153 | 1163 | 1172 11.89
200 MA 5.02 5.02 5.02 5.02
11.48 11.58 11.66 11.83
500mA 5.019 5.019 5.019 5.019
11.35 11.46 11.54 11.72
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5 Output ripple voltage

The output ripple voltage of thes.0V output is shown in Figure 5.

Chanel M1: 6.0V input voltage 28mV peak-peak
20mV/div, 5us/div, AC coupled

Chanel M2:  11.0V input voltage 26mV peak-peak
20mV/div, 5us/div, AC coupled

Channel M3: 16.0V input voltage 22mV peak-peak
20mV/div, 5us/div, AC coupled

B
Measure P1:pkpkihi1) P2 pkpkiZ) P 3 pkpkin3) Pa:--- P&--- P&---
value 278 my 25.6 my 224 mv
status v U L4

Figure 5
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The output ripple voltage of thel2.0V output is shown in Figure 6.
Chanel M1: 6.0V input voltage 46mV peak-peak
20mV/div, 5us/div, AC coupled
Chanel M2:  11.0V input voltage 40mV peak-peak
20mV/div, 5us/div, AC coupled
Channel M3: 16.0V input voltage 47mV peak-peak
20mV/div, 5us/div, AC coupled

Bvin

15

&
Measure F1:pkpk{n1) P2 pkphkiid ) P 3 pkpkiha 3y P4--- Pa--- PE&---
value 46.1 my 39.7 mv 46.7 my
status v v v

Figure 6
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6 Load transients

The response to a load step and a load dump ef3l@4/ output at an input voltage of 11.0V
is shown in Figure 7.

Channel C2: output voltage, -139mV undershoot, 130mV overshoot
100mV/div, 10ms/div, AC coupled

Channel C1: load current, load step 150mA to 250mA and vice versa
200mA/div, 10ms/div

autput current

e R AR e T S
1
Measure F1:min{C1) P2:max{C1) F3:min{C2) Pd:max{C2) P5:--- PE:---
value 152 my 555 my =139 my 130 mY
status v W n/ 4

Figure 7
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The response to a load step and a load dump eflitA®V output at an input voltage of
11.0V is shown in Figure 8.

Channel C2: output voltage, -472mV undershoot, 472mV overshoot
500mV/div, 1ms/div, AC coupled

Channel C1: load current, load step 250mA to 500mA and vice versa
200mA/div, 1ms/div

- routput voltage (AC coupled)

! il Current !
! L

c1

Measure F1:min{C1) P2:max{c1) F3:min{C2) Pd:max{C2) P5:--- PE:---
value 242 my BT my -472 mY 472 my
status v W n/ 4

Figure 8
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7 Frequency response

Figure 9 shows the loop response with 6.0, 11.01&n@V input and full load on each output
(5V @ 250mA, 12V 500mA).
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Figure 9
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8 Miscellaneous waveforms

The voltage on the switch node is shown in FigreThe image was captured with a 16.0V

input and full load on each output (5V @ 250mA, 1Z00mA).
Channel C2:

switch node voltage-1.4V minimum voltage, 38.6V maximum voltage
10V/div, 2us/div

Cc2

l i H eftchinc n e
r—-m R,
]
W ﬂ w ..............
&
Measure P1:min{CZ) PZmaxiCa) P3freq(C) P&--- P&---
-4 |EY 217.2481 kHz
status v U L4

value

Figure 10
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9 Thermal measurement

The thermal image (Figure 11) shows the circutraambient temperature of 21 °C with an
input voltage of 12.0V and full load on each outfa} @ 250mA, 12V 500mA).

Figure 11
device max. temperature measured temp. @ 21 °C
Ul 125 °C 38.5
Q1 150 °C 38.9
Tl 125 °C 40.5
D1 150 °C 47.6
D3 150 °C 44.4
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and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
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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,
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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.
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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 Tl 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.
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