PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620) Texas Instruments
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General notes:
a) For 5V bias needed by TPS54620, switched cap REG710NA-5 used.
b) Max first application load was 1.1A. However, design has capability beyond
that, and was tested up to 1.8A load off 3 to 3.6Vin.
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PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620) Texas Instruments

Input, output data and efficiency: (room ambient temperature)
R13 = 49.9 ohms (for Bode testing)

Vin Volts lin A Vout lout % Effi Losses in W
Volts A ciency
3.024 3.912 -5.155 -1.797 78.3 2.566
2.976 3.183 -5.161 -1.502 81.8 1.721
2.973 2.690 -5.163 -1.301 84.0 1.280
2.985 2.2325 -5.165 -1.108 85.9 0.941
2.976 2.006 -5.165 -1.002 86.7 0.795
2.986 1.4625 -5.167 -0.747 88.4 0.507
2.957 0.9745 -5.168 -0.497 89.1 0.313
2.973 0.493 -5.169 -0.2465 86.9 0.192
2.976 0.0435 -5.170 0 0.0 0.129
3.337 3.412 -5.158 -1.792 81.2 2.143
3.300 2.798 -5.161 -1.5015 83.9 1.484
3.305 2.373 -5.1635 -1.301 85.7 1.125
3.329 1.974 -5.165 -1.109 87.2 0.843
3.304 1.783 -5.166 -1.001 87.8 0.720
3.304 1.313 -5.167 -0.7475 89.0 0.476
3.324 0.8635 -5.168 -0.4965 89.4 0.304
3.333 0.441 -5.169 -0.2465 86.7 0.196
3.324 0.0425 -5.170 0 0.0 0.141
3.638 3.060 -5.159 -1.793 83.1 1.882
3.633 2.499 -5.161 -1.5015 85.4 1.330
3.629 2.133 -5.164 -1.301 86.8 1.022
3.624 1.797 -5.1655 -1.108 87.9 0.789
3.623 1.613 -5.166 -1.001 88.5 0.673
3.619 1.193 -5.167 -0.7475 89.5 0.455
3.634 0.7895 -5.169 -0.497 89.5 0.300
3.624 0.407 -5.169 -0.2465 86.4 0.201
3.613 0.042 -5.170 0 0.0 0.152
Qq
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PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620) Texas Instruments

Thermal images:
Full application load off ~3Vin where currents and losses are highest:
3.005Vin 2.207Ain -5.166Vout 1.104A

Qq
The TPS54620 is hottest reaching 39 degrees Celsius. Surrounding PCB and choke in the

low 30’s and ambient 21-23 degrees Celsius.

Load was then increased to almost 1.8A with similar Vin:
3.024Vin 3.912Ain -5.155Vout at 1.797A run for ~15minutes

SFLIR B5.6°C

The TPS54620 is hottest reaching 66 degrees Celsius. Surrounding PCB and choke in the
mid 50’s and ambient 21-23 degrees Celsius.

Qq
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PMP7396 3.3Vin to -5.2V 1.1A to 1.8A Test Report (TPS54620)

Main wavefor
20-Apr-12
11:18:49

m: Maximum application load shown:

LeCroy

1
ol 8 r~
L PIMP7396 TP$54620 invgrter
T 3.0Vin -5.16V 1.1A out
pkpk (1) 11.31 v major.smtchlng waveform
maximum(] ) g.21 v Close in 500MHz 10x probe used at
rise(l) 2.8 ns  TPS54620 PH pins and C8 minus
Fall(1) 1mn 5.2 ns SOOMH
Eps Freql) NN 496.673 kHz Zscope
0.z v s 1V overshoot, 2V undershoot
2 2 Vv OC rise in 3nsec and fall in Snsec; | s/
3s@md AC [ 1DC4.28%  497kHz vs 480kHz target
4 5@ mW AC 8 O STOPPED

And now: max load of near 1.8V with switch current close to 6A max
23-Apr-12
12:29:59

Reading Floppy Disk Orive

LeCroy I
" :f: FH M
4 1
Bk 1
T PMP7396 TPS54620 inverter
T 2.98Vin -5.16V 1.796A out
pkpk (1) 12 25 v major switching waveform
maximef'l ] 5.5 ¥ Close in 500MHz 10x probe used at
risell) N 3.8 ns . .
Fall(l) £ 5 e TP554620 PH pins and C8 minus
.5 ps Freg(1) TN 483.564 kHz 2V overshoot, 2+V undershoot
gz v oo rise in 3nsec and fall in Snsec;
% .2 W O 490kHz vs 480kHz target
58 mY  AC | 10C 4.20 W
4 5B my  AC [ Jiurreu
Qq
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PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620) Texas Instruments

Output Ripple at 1.8A load off -5.16V output with 2.98Vin:
23-Apr-12
12:34:17
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T PMP7396: TPS54620 inverter off 3-

ok (1) o3 7y 3-6Vin with REGT10NA-5 for 5V bias
maximum(] ) 11.am¢ Ripple at 1.8A load off -5.16V output
rise(1) NN 382.8 ns with 2.98Vin
Fallc]) nn 973.9 ns .
5 ps BWL Fregqtl) N 493.341 kHz Measured off output cap C3 with
il 18 AC 20MHz Bandwidth and 1x close in
% -2 W OC probe: 24mV p-p or <1/2% of Vout
50 mV AC Oc 22.8mY
4 BB md  AC _I_ 1 " (=) Jiurreu
Qq
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PMP7396 3.3Vin to -5.2V 1.1A to 1.8A Test Report (TPS54620)

Output dynamics / ripple: 3.27Vin from

600mA to 1.1A and back to 600mA

600mA to 1.1A out

O STOPPED

Load step:
23-Apr-12
12:39:0a
1 LeCroy T
20 ps T
5 dmd T
L5 T
IHl“lh“I r | ]
lhhﬂ.dhhﬂlﬂ"""l. d""lljJ““
;: llrl |1||||| ||||I| |'||'r'r
T + PMP7396 TPS54620 inverter
Step load Response at C9 output
pkpk (1) 2z.97mi cap <delta | 500mA>
maximum(] ) 14 . 19my s
rise(1) #&  B0.5632 pg o-2/Vin-2.16V '
Falli(1) =& 57.5572 us Undershoot of negative Vout <10mV
20 ps BWL Freqt1)  #&  203.632 kHz Ripple <15mV p-p at 600mA
il 5~ AC and almost 20mV p-p at 1.1A
2 .2 W 0OC
3 508 m AC — 1 0C 12 3my
4 50 mv  AC
Qq
And Load dump:
23-Apr-12
12:40:44
1 LeCroy T
26 ps T
5.0mY I
\ ||““ “HIIHI hllLlH RPN I TR T
ALRAR A IR LR
. T
T  PMP7396 TPS54620 inverter
oa ump Response a
T Load dump Resp tC9
FlkFlk (1 ) 23 12my cutput Cap <de|ta I 500mA>
me_lximum('l 1 9.34mV  3.27Vin-5.16V 1.1A to 600mA out
E;?? E} ; ~ 7 7 Overshoot of negative Vout <10mV
208 ps BWL Freq(l) #&  415.387 kHz  Ripple <15mV p-p at 600mA
il 5m AC and almost 20mV p-p at 1.1A
2 .2 W 0OC
9 58 mW AC | 1 0C —18.8my
4 58 my AC
Qq
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PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620) Texas Instruments

Bode plots of main voltage control loop: 3.0Vin and 1.6A load off -5.16V
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PWP7396 TPS54620 inverter 3.0Vin-5.16% at 1.1A ‘
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PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620)

Bode plots continued:
3.3Vin and 1.6A off -5.16V

Texas Instruments
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PMP7396 3.3Vinto-5.2V 1.1A to 1.8A Test Report (TPS54620) Texas Instruments

Start up:
23-Apr-12
12:47:47
LeCroy I
T 1
|
N IIHKLHIII:EEHH -«
-
N
T PMP7396 TPS54620 -5.16V off
pkpk (1) 5.25 v 3.3Vin
maximum(] ) 8.3 ¥V Start up from Enable
E;?TH i 5g 793] me SO€s from zero to -5.16V in about
18 ms BWL Freg(]) - - - 45msec, smooth and no overshoot
g1 v oo Similar turn on seen with 1.5A load
% .2 W OC 1 M5/
50wy AC ] 100 -2.36 Y
4 5@ mW AC 0 STOPPED
Qq
Short circuit recovery:
23-Apr-12
12:55:12
LeCro T
== T 1
N
\ N = ”
\\\;g
e
T PMP7396 TPS54620 -5.16V off
T 3.3Vin
pkpk (1) 4 51 y Recovery from short circuit
maximum(] ) -8.44 v with Vout going to -5.16V in about
E;??H ; »e guag mo A5msec with no overshoot
18 ms Bl Freg(ll __
g.1 v oo
2 .2 v OC
3 50 my AC OC -2.46 WV
4 50 my AC L !
Qq

Josh Mandelcorn page 9 of 9 April 20 & 23, 2012



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 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.

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

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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