PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Table of Contents:

Regulation / efficiency / losses up to 2.5A  60Vin, 36Vin & 18Vin pages 2-4
Thermal images at full load pages 5-7
Start up page 8
Ripple out at full, 60% and 30% loading page 9-10
Major waveforms: max 60vin and max 2.5A load off 5V page 11
Step load & load dump response page 12
Bode plots with Venable 3120 pages 13-14

Modified from PMP5040 rev B whose details are available on WEB:

Only R14 changed for 5Vout vs. 6.5Vout in PMP5040, and signal Zeners D2 & D4 each 1 Volt
less for 17Vin minimum vs. 18Vin in PMP5040. R7 is zero ohms and is changed to about 50
ohms only during Bode loop testing for signal injection. Afterwards it was changed back to zero
ohms.

While there was a 5V 1.5A application with input range of 17-32V, this report for the full 2.5A
off 5V is for the 18V to 60V range to match the same 18-60V range of PMP5040. At 17Vin and
full 2.5A load, the flyback mode shifts from discontinuous mode to continuous mode. For
continuous mode flyback operation, the loop compensation will need to be modified.
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

PMP11012 Model t1: Efficiency / losses _ 99 kHz / no fan 60Vin
Model loaded to full 2.5A load and run until stabilized, then load stepped down in 2100mA
increments and data recorded after 90 seconds delay at each increment.

Vin lin A Vout lout % Effi Losses in W

Volts Volts A ciency

60.021 0.269 4.990 2.511 77.47 3.64
59.991 0.259 4.990 2.411 77.33 3.53
59.991 0.249 4.990 2.311 77.31 3.39
59.992 0.238 4.990 2.211 77.33 3.23
59.992 0.227 4.990 2.111 77.27 3.10
59.992 0.217 4.990 2.011 77.12 2.98
59.992 0.206 4.990 1.911 76.99 2.85
59.992 0.196 4.990 1.811 76.88 2.72
59.992 0.185 4.990 1.711 76.79 2.58
59.992 0.175 4.990 1.611 76.55 2.46
59.992 0.165 4.990 1.511 76.28 2.34
59.992 0.154 4.990 1.411 76.04 2.22
59.992 0.144 4.989 1.311 75.76 2.09
59.992 0.134 4.989 1.211 75.33 1.98
59.992 0.124 4.989 1.111 74.77 1.87
59.992 0.113 4.989 1.011 74.25 1.75
59.992 0.103 4.989 0.911 73.57 1.63
59.992 0.093 4.989 0.811 72.54 1.53
59.992 0.083 4.989 0.711 71.37 1.42
59.992 0.073 4.989 0.611 69.83 1.32
59.992 0.063 4.989 0.511 67.61 1.22
59.992 0.053 4.989 0.411 64.79 1.11
59.992 0.043 4.989 0.311 60.22 1.02
59.992 0.033 4.989 0.211 53.41 0.92
59.992 0.023 4.989 0.111 40.07 0.83
59.992 0.012 4.989 0.000 0.00 0.72

Q
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

PMP11012 Model t1: Efficiency / losses _ 99 kHz / no fan 36Vin
Model loaded to full 2.5A load and run until stabilized, then load stepped down in 2100mA
increments and data recorded after 90 seconds delay at each increment.

Vin lin A Vout lout % Effi Losses in W

Volts Volts A ciency

35.995 0.441 4.990 2.511 78.98 3.33
35.995 0.423 4.990 2.411 78.96 3.21
35.995 0.406 4.990 2.311 78.95 3.07
35.995 0.388 4.990 2.211 79.00 2.93
35.995 0.370 4.990 2.111 79.09 2.78
35.995 0.353 4.990 2.011 79.05 2.66
35.995 0.335 4.990 1.911 78.99 2.54
35.995 0.318 4.990 1.810 78.96 2.41
35.995 0.300 4.990 1.711 79.01 2.27
35.995 0.283 4.990 1.610 78.90 2.15
35.995 0.266 4.990 1.510 78.74 2.03
35.995 0.249 4.990 1.410 78.66 1.91
35.995 0.231 4.990 1.311 78.56 1.78
35.995 0.214 4.989 1.210 78.26 1.68
35.995 0.197 4.989 1.111 78.02 1.56
35.995 0.180 4.989 1.010 77.78 1.44
35.995 0.163 4.989 0.910 77.24 1.34
35.995 0.146 4.989 0.810 76.71 1.23
35.995 0.129 4.989 0.710 76.03 1.12
35.996 0.113 4.989 0.611 74.90 1.02
35.996 0.096 4.989 0.511 73.70 0.91
35.996 0.080 4.989 0.411 71.46 0.82
35.996 0.063 4.989 0.310 68.52 0.71
35.996 0.047 4.989 0.211 62.72 0.62
35.996 0.030 4.989 0.110 51.02 0.53
35.996 0.012 4.989 0.000 0.00 0.42

Q
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

PMP11012 Model t1: Efficiency / losses _ 99 kHz / no fan 18Vin
Model loaded to full 2.5A load and run until stabilized, then load stepped down in 2100mA
increments and data recorded after 90 seconds delay at each increment.

Vin lin A Vout lout % Effi Losses in W

Volts Volts A ciency

17.998 0.878 4.990 2.511 79.32 3.27
17.998 0.843 4.990 2.411 79.28 3.14
17.998 0.808 4.990 2.311 79.31 3.01
17.998 0.772 4.990 2.211 79.44 2.85
17.998 0.736 4.990 2.111 79.55 2.71
17.998 0.701 4.990 2.010 79.50 2.59
17.998 0.666 4.990 1.911 79.55 2.45
17.998 0.630 4.990 1.810 79.73 2.30
17.998 0.596 4.990 1.711 79.60 2.19
17.998 0.561 4.990 1.610 79.60 2.06
17.998 0.525 4.990 1.510 79.75 1.91
17.998 0.491 4.990 1.410 79.56 1.81
17.998 0.457 4.990 1.310 79.54 1.68
17.998 0.422 4.990 1.210 79.55 1.55
17.998 0.388 4.989 1.110 79.31 1.45
17.999 0.353 4.989 1.010 79.31 1.31
17.999 0.320 4.989 0.910 78.91 1.21
17.999 0.285 4.989 0.810 78.71 1.09
17.999 0.252 4.989 0.710 78.16 0.99
17.999 0.218 4.989 0.610 77.67 0.88
17.999 0.185 4.989 0.510 76.58 0.78
17.999 0.151 4.989 0.410 75.48 0.66
17.999 0.118 4.989 0.310 73.03 0.57
17.999 0.085 4.989 0.210 68.78 0.48
17.999 0.052 4.989 0.110 59.04 0.38
17.999 0.005 4.990 0.000 0.00 0.09

Q
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Thermal image at 2.5A load: PMP11012: 60Vin Flyback to 5V 2.5A 100kHz no fan:Clamp
resistor R1 hottest at 73 degrees C Sp1; main output diode D1 at 65 degrees C Sp2; ,xformer
winding 60 Sp3; , main Q1 switch 57 Sp4; clamp diode D3 57 Sp5; ambient 21 deg. C
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

PMP11012: 32Vin Flyback to 5V 2.5A 100kHz no fan:Clamp resistor R1 hottest at 69 degrees
C Sp1; main output diode D1 at 63 degrees C Sp2; ,xformer winding 56 Sp3; main Q1 switch 51
Sp4; output cap area 57 Sp5; ambient 21 deg. C

Spa 51.0 |

Sp3 56.1 ||
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

PMP11012: 17Vin Flyback to 5V 2.5A 100kHz no fan:Clamp resistor R1 hottest at 68 degrees
C Sp1; main output diode D1 at 63 degrees C Sp2; ,xformer winding 60 Sp3; current sense R8 at
58 Sp4, main Q1 switch 52.5 Sp5; output cap area 57; ambient 21 deg. C

| Spl68.3
Arlmin 33.3 max 56.9 [ i = -'l,i

Spd 52.7 (1N

[ Sp2 626 |

e » I i b
Sp3 60.1 .
e QUSRS Sp4 58.4
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Start up: 36Vin applied with no load: Overshoot is 17mV max

//

/ ]
" s
3]

&
Measure P1:max(C2) P2:min(C2) P3:base(C2) P4:top(C2) PS:rise{C2) P6:top(C3)
value 5.00 V -33 myv 17 mv 4.983 V 3.750124 ms 67 MA
status LS

& msf Trigger DG
4 sidiv Stop 2142¥
10.0 MS 500 M3/s Edge Positive

Start up at 36Vin, but with 2.5A constant current load kicking in during soft start, acting like

large dynamic load causing 1 msec dip

o f
i J
[y
Measure P1:max{C2) P2:min(C2) P3:base(C2) P4:top(C2) PS:rise(C2) P&:top(C3)
value 5.03V -33 mv 17 my 5.017 v 5.361158 ms 2.464 A

status

-2.000V ofst

Josh Mandelcorn

2.00 ms/div Stop 212y
100 MS 500 MS/s Edge Positive
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Output ripple at 60Vin and 2.5A load off 5V: 20 MHz bandwidth measurement
Vout measured with 10x scope probe at load connection terminals J2:

7 TELEDYNE LECROY

Everywhareyoulook™

Fy
freq{C1} P2:pkpk{C1} P3:min{C1)
value 98.50345 kHz 152 my -103 my
status o
C1 : g
S0.0 mvidiv -0 ys/div Stop -245.0 mV
40 mV offset 400 k5 4.00GSfs Edge MNegative

Q
Same, but with scope at full 750 MHz bandwidth measurement

ﬂ TELEDYNE LECROY

Everywhareyoulook™

&
Measure P1:freq{C1}) P2:pkpk{C1} P3:min{C1)
valug 6.81729993 MHz 165 my -113 my
status b
C1 3 gg
50.0 mvidiv -0 ys/div Stop -245.0 mV
40 mV offset 400 k5 4.00GSfs Edge MNegative
page 9 of 14 March 9-13, 2015

Josh Mandelcorn



PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Ripple out at 1.5A load measured at main output J2 terminals: Vin is 32V Vout is 4.985V
106mV p-p ripple, slightly less at lower Vin’s
This page only is on an earlier model — no circuit changes from earlier model

20 MHz bandwidth measurements:
9-Jun-14
18:26:12

1 Lecroy I

18 ps | T

20 . Bmy | I
- Fa P Fa e W # Fa M LA

ANIANIANTANIAEIANTANIANTANEA

T
Fregtll ] 98 _.6522 kH=z
max=imumi] 2 38 _BmY
riselll nn 2.8732 ps
Fallcla ] 4.1061 ps
18 ps Bl pkpk (13 186 . Zmh
dzo my AC
% 1 W 0OC § 1 G5-/=
BE mv  AC I 1 DC 12 amy
4 58 mv AC O STORPFED
Qq - - -
Same 32Vin, but load cut in half to 0.75A off: Ripple here 58mV p-p
4.985Vout
S9-Jun-14
18:27:038

1 LeCroy
18 ps |
20 B my |

N AN AN AN PaN AN AN N N

AVAYAVAYAY BBV AVAVR
\y \H \y : Y '

T=4

T
Fheq(13 M 95 .8316 kH=
maximumi] 2 21.1mvy
rise(l? nn 2.5217 ps
Falli(l2 nn 42298 ps
10 ps BlLL pkpk (1) 5% . 1my
idze mv AC
% R | 1 G54
58 mW  AC I 1 0C 12 . 8my
4 58 v AC O STORPPED
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Main waveforms at 60Vin and full load: Q1 drain voltage

&
Measure P1:freq{C1}) P2:pkpk{C1}
valug 286.9106 kHz 1427V
status
5]
200 Midiv
-70.0'V offset

Q

And main output diode D1:

. LabMotebook...

B Create Motebook Entry
H'E"‘ Save Waveform...
lFLI'L Recall Waveform...

h-‘, Save Table..

[
-j Save Setup...

E Recall Setup...

a Print Setup...

Print Preview
L} _
u Print
Shutdown 4
freq(C1} P2:pkpki{C1}
value 98.67051 kHz 212V
status .
&1
5.00 Vidiv
10,00V offset

Q

Josh Mandelcorn

ﬂ TELEDYNE LECROY
Everywhareyoulook

P3:min{C1})
S

6.00 s
2.00 usidiv Stop 1064V
80.0kS 4.00GSfs Edge Positive

ﬂ TELEDYNE LECROY
Everywhareyoulook

P3:min{C1})
-14.8Y

5.00 s
2.00 ysidv Stop -1550V
800kS 4.00GSfs Edge Megative
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Step load response: 36Vin from half load to full load
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Bode plots:

60Vin and full load:
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PMP11012 5V 2.5A off 18-60Vin Test Report (TPS40210 / TL431A) Texas Instruments

Bode plots: (continued)

18Vin and full load:
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

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
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
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
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
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
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2015, Texas Instruments Incorporated



