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PMP7395 5Vin & 12Vin to -5.2V 2-3A 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
12.04 1.850 -5.186 -3.811 88.7 2.510
12.04 1.690 -5.187 -3.499 89.2 2.198
12.00 1.441 -5.188 -3.000 90.0 1.728
12.02 1.194 -5.188 -2.508 90.7 1.340
12.04 0.948 -5.1885 -2.006 91.2 1.006
12.02 0.7115 -5.189 -1.5055 91.3 0.740
12.04 0.477 -5.189 -1.005 90.8 0.528
12.04 0.247 -5.189 -0.504 87.9 0.359
12.05 0.132 -5.190 -0.2515 82.1 0.285
12.05 0.0755 -5.190 -0.1235 70.5 0.269
12.06 0.022 -5.190 0 0.0 0.265
4.997 2.976 -5.187 -2.505 87.4 1.878
5.008 2.326 -5.1875 -2.004 89.2 1.253
5.006 1.7155 -5.188 -1.5045 90.9 0.782
5.004 1.132 -5.188 -1.004 92.0 0.456
4.997 0.573 -5.188 -0.504 91.3 0.249
4.997 0.297 -5.189 -0.251 87.8 0.182
5.008 0.157 -5.189 -0.123 81.2 0.148
5.018 0.027 -5.189 0 0.0 0.135
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Main waveform: First one pulse shown:

22-Mar-12
16:82: 16
1 LeCroy T
1 s T
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. | : | r
i + uv_....ww
T PMP7395 TPS54620 as inverter
pkpk (1) 2094 v 12vin 1.886Ain -5.18Vout at 3.86A
mE_'XIT_LI‘?q A Hg? Y main waveform at SW pins vs. gnd pins
Fall(]) =2 ' onTPS54620 10x probe 500MHz system
1 s Freg(l) - - - One pulse shown (491kHz)
5 v DC3i No overshoot, 3v undershoot
% 5 :‘; gg 10023 rise 12 nsec fall 8 nsec 1 G55
M I N . .
4 58 mv AC about 6A in switch O  STOPPED
And now 2 cycles:
22-Mar-12
16:83:35
1 LeCroy I
B ops T
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T PMP7395 TPS54620 as inverter
pkpk (1) 51 @g v 12vin 1.886Ain -5.18Vout at 3.86A
maximum(] ) 18.13 ¥ main waveform at SW pins vs. gnd pins
rise(1y M 11.8 ns op TPS54620 10x probe 500MHz system
Fallill nn 7.9 ngs
5 ps Freq(l) [N 491.834 kHz WO cycles shown (491kHz)
.5 v oocg Mo overshoot, 3v undershoot
2 .2 W OC rise 12 nsec fall 8 nsec 1 GS/s
3 58 mv AC _I 100 2.3V 17-18V p-p sq wave as expected
4 58 mV AC PP =q B STOPPED
Qq
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Output dynamics / ripple: 5Vin from 0A to 1A and back to 0A
3-Apr-12
15:16:408

LeCroy

T PMP7395: TPS54620 as inveter (490kHz)
pkpk (1) 44 7my RE6=15k, C13=2.2nF, Cout=350uF
maximum(] ) 35.9my  5Vin -5.18Vout; Vlicop bw about 11kHz
E;??H ; 1292223 EE load stepped from DA to 1A

50 ps Bl Freq(l) "_"_"_ Stepload response at output C3

il 18 mv AC 32mV undershoot of negative Vout

% és E gg 2068 MSSs
m

4 58 mv AC —I 106 188w O STOPPED

Load dump response:
3-Apr-12
15:07:33

LeCroy

BE ps
1B BEmd

T PMP7395: TP554620 as inveter (490kHz)
pkpk (1) 47 5y RE=15k, C13=2.2nF, Cout=350uF
mE_'XiT}I”;ﬂ ) - B?g-??mu 5Vin -5.18Vout; Vloop bw about 11kHz
rise . W=
Fall(]) B 5987 ps load dumped from 1A to 0A

58 ps BWL Freq(l) TN 420 488 kHz Load dump response at output C3

g e mv AC 32mV overshoot of negative Vout

% -2 v DC 208 M55
568 my AC -1 1 OC -2@.4my

4 50 my AC O STOPPED

Qq
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Output dynamics / ripple: 5Vin from 1A to 2A and back to 1A
3-Apr-12
15:15:67

LeCroy

B0 ps

160 Bmy

T PMP7395: TPS54620 as inveter (490kHz)
Pkpk (1) 45 9y R6=15k, C13=22nF, Cout=350uF
maximum(] ) 38 . 4mV 5Vin -5.18Vout; Vloop bw about 11kHz
rise(]? 9.1222 ps
Fa11(1) 45 3454 pe load stepped from 1A to 2A
50 ps BWL Freq(l) nn  125.831 kHz Step load response at output C3
jd1em AC 35mV undershoot of negative Vout
% 2 0w Oc 208 M5 s
58 my AC N 1 0C 16.8my
4 50 mv AC O STOPPED

Load dump response:
3-Apr-12
15:86:30

LeCraoy

T PMP7395: TP554620 as inveter (490kHz)
pkpk (1) 42 £y RE=15k, C13=2.2nF, Cout=350uF
mas<imum(] ) 5_Amd 5Vin -5.18Vout; Vlcop bw about 11kHz
E;?TH ; 5?{,%?;? Ez load dumped from 2A to 1A

5B ps BWL Freqil) 167029 kHz Load dump response at output C3

il 18 mv AC 35mV overshoot of negative Vout

% ES NE gg 1 0OC -28_4my 200 18/
4 50 mY AC L e O STOPPED

Qq
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Output dynamics / ripple: 12Vin from OA to 1A and back to 0A

3-Apr-12
15:12:28
LeCroy ¥
50 ps T
18 Ay I
. -
|
T PMP7395: TP554620 as inveter (490kHz)
pkpk(1) 45 zmy R6=15k, C13=2.2nF, Cout=350uF
max<imum(] ) 34.1mY 12Vin -5.18Vout; Vlcop bw about 20kHz
E;??H g ~ ~ ~ load stepped from 0A to 1A
E@ ps BWL Fregtl) - - - Step load response at output C3
g8 mv AC 25mV undershoot of negative Vout
% és NE gg 1 0C 16.8mV 208 M8/
4 58 mY AC —I . O STOPPED

Load dump response:
3-Apr-12
15:88:41

B0 ps

1B Bl

T PMP7395: TPS54620 as inveter (490kHz)
pkpk (1) 45 _gmy R6=15k, C13=2.2nF, Cout=350uF
max<imum (] ) 12.5m 12Vin -5.18Vout; Vlcop bw about 20kHz
E;??H ; i 5223%3 52 load dumped from 1A to 0A

5B ps BlL Freg(l) _ _ _Load dump response at output C3

d e m AC 26mV overshoot of negative Vout

% és ME gg 1 DC -28.4my 200 e/
4 50 mv AC L o O STORPED

Qq
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Output dynamics / ripple: 12Vin from 2A to 3A and back to 2A
3-Apr-12
15:14:33

LeCroy

T PMP7395: TPS54620 as inveter (490kHz)
pkpk (1) 25 gmy RE=15k, C13=2.2nF, Cout=350uF
maximum(] ) 29.4my 12Vin -5.18Vout; Vlcop bw about 20kHz
E;?TE} ; 41 %?}é EE load stepped from 2A to 3A

58 ps BWL Freg(l) QN 131.864 kHz Step load response at output C3

il 18 mv AC 26mV undershoot of negative Vout

% 53 NE gg 1 0C 1E.8m\ 200 e/
4 58 mv AC —I e O STOPPED

Load dump response:
3-Apr-12
15:10:01

LeCroy

T PMP7395: TP554620 as inveter (490kHz)

pkpk (17 3g.1my R6=15k, C13=2.2nF, Cout=350uF
F”E_'Xif(”}l”j”f'l ) - 853-?4"1“-* 12Vin -5.18Vout; Vloop bw about 20kHz
rise . U=
Fall(]) 22398 ps load dumped from 3A to 2A

BB ps Bl Freg(l) 23.90880 kHz Load dump response at output C3

g e mv AC 28mV overshoot of negative Vout

% -2 W Oc 2008 M5/s

B mht AC ] 1 00 -28.4my
4 58 mv AC O STOPFPED

Qq
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Waveforms across dynamic load:

Load step:
3-Apr-12
16:20:08
LeCroy I
T 1
4= .:::3‘5:::: "
Test load on PMP7385 negative output of
pkpk (11 5. 28 Y -5.18V
max imum (] ) B.093 v Waveform across R158 at 5 ohms
E;??H ; 49 2 s 1.0A_Ioad step in about 100nsec
50 ns BWL Fregtl) - - - confirmed
g1 v oc
% 2 0w Oc 1 GS/s
50 mv  AC | 10C -1.76 ¥
4 50 mY AC O STOPPED
Qq
And Load dump:
3-Apr-12
16:19:24
1 LeCroy T
.2 Ms T
1.00 W I
T 1
¥
[ T 4
Test load on PMP7395 negative output
pkpk (1) 5.34 v of-5.18Vv
ma imum (1) 8.09 v \Waveform across R158 at 5 ohms
E;??H g 29?;9_nf 1.0A load dump in about 300-350nsec
.2 ps EWL Freg(l) - - - confirmed
g ! v oc
% 2 WOk 1 GS/s
58 mi/ AC [ 100 -8.72 ¥
4 58 my AC O STOPFED
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620) Texas Instruments

Bode plots of main voltage control loop:
First for 5vin:
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-10 d8 PMPT73295 TPS54620 at 490kHz operation Inverter i -30 de
+5Vin -5.18Y at 24 --.\.*
R6=15k and C13=2 2nF
-20 dB icrossover at 10 9kHz with 77 degrees phase margin [ Bl de
180 degrees at 92kHz with 12.5 dB gain margin
\Josh Mandelcorn Yenable 3120 April 2, 2012
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PMP7395 5Vin & 12Vin to -5.2V 2-3A Test Report (TPS54620)

Texas Instruments

Start up:
3-Apr-12
16:56:18
LeCroy I
T 1
™ T
H— \?\' H H I::I
s
T " PMP7395: TPS54620 as inverter
1 12Vin applied abruptly 3A off -Vout
pkpk (1) 5.72 W
maximum (1) B.47y Voutshown
rise(l]) - — - Paositive going spike on Vout at 12V
EE'“H ; 30.5730 ms  application clamped by D1 to >1/2V
18 ms Bl Freq " 7 7 Then smooth fall to -5.18V in about
g é :f, gg 40msec. Similar behavior seen q‘r HEJ}IS]
3 50 my AC — 10c -p.g6 v andwithout load SLOW TRIGGER
4 50 my AC O MORMAL
Short circuit recovery:
3-Apr-12
18:21:149
1 LeCroy T
18 ms T
l.oe v I
T 1
N s
\\ e
T e S —
T PMP7395 TPS54620 as inverter
pkpk (1) 4 g1 v Voutrecovery after short removed.
max<imum (] ) -0.47 V¥ When short applied TP$54620 draws
E;?? H ; g 455?_”'; about 6W and heats towards thermal
18 ms BWL Freg(l) " _ _ _ shutdown. Here, short removed before
g1 v ooc that and output recovered smoothly to -
2 .2 v IoC 5.18V; similar seen at Svin 1 M5/
3 580 m¥ AC ] 10C -B.95 W SLOKW TRIGGER
4 58 mv AC O NORMAL
Qq
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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.
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