Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test
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1.06V core: 2.5A approximated with 5x 80mOhms plus 1x 20mOhm or 420mOhms in all

5V can: 100mA with 2x 100 ohms in parallel

1.2V memory: 260mA approximated with 4.7 ohm single resistor

1.8V 1/0O: 140mA with 3.9+3.9+3.9+1.0 string

3.3V Vdd_shv: 90mA with 3x 110 ohms in parallel (36.7 ohms)

1.8V analog: 60mA with 20//20 plus 20 for 30 ohms in all

U600 and U610 for future use and will require higher current capability from the main
3.3V converter (U100). From thermal images on next 3 pages with ~ 50 degrees C rise on
part vs. ambient in steady state, further loading cannot be advised.
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

Main 3.3V at 340kHz: 2.647W+522mW+304mW+657mW

1.0588V actual; 5.110V actual; 1.1944V actual ; 1.78935 actual; 3.319V actual; 1.7869
actual; main 3.3V at 3.323V with no other loading; 7.986Vin after diode 0.7785 Ain
IR756 with 72 max on TPS54240

8Vin PMP10411 all loads room 21-23 ambient

U100 at 72, U400 at 56, D100 at 47, D90 at 46

L400 at 48, L100 at 44

J

[ Sp547.8 e -

3 - '
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

Now 28.08Vin doo3&4 for MW 0.2320ain

1.0587V actual; 5.110V actual; 1.1941V actual ; 1.7894 actual; 3.320V actual; 1.7869
actual; main 3.3V at 3.324V with no other loading; IR757 at 72 degrees C

28Vin PMP10411 all loads room 21-23 ambient

U100 at 72, U400 at 60, D100 at 55

L400 at 50, L100 at 51

28.2Vin all loads full

D009 is main waveform at 42Vin
D010-012 ripple on 1.06V at C406
D014 is 3.3V ripple

D015 is 5V ripple

D016 is 1.2V ripple

D017 is MW for the 1.06V

D018 is main waveform U200 for 5V
D020 is mw for 1.2V
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

D006 mw at 8Vin; doo7 at 6Vin

6.00vin 1.0422Ain: about 10 degrees rise IR760 about 3-4 seconds after Vin dropped to
6V

PMP10411 several seconds after Vin dropped from 8V to 6V main U100 at 84 degrees C

Arl min 21.8 max 83.7
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

Major waveforms: TPS54240 U100 PH pin for 3.3V with all output loaded as on page 1:
Current off 3.3V about 1.6 — 1.7 A: 500 MHz scope / 10x probe

6 Vin:
16-0Oec-14
17:26:11
1 LeCroy I
1 ps i T
2.08 W | T
T i -
i i
| i
: i 1
mimimumc] ) -1.19 ¥
Fr"eq('l 1 I 348 263 kH=
Falli]2 nn 4.7 ns
maximumi] ) G.37 %
1 ps risel(]2 nn 2.4 ns
d.z v ocgi
2 20 mv DC 1 G5/
3 .5 ¥ DC . 1 0OC 4. B4 W
4 5@ m\ AC O STOFPPED
8 Vin:
16-0ec-14
17:24:34
1 LeCroy I
1 ps i T
Z_BE W | T
I'- B : '1 ey
““‘. | i L
H =
| i
| i
i - 1
‘ P + - 1
minimumi] ) -1.38 W
Fregil) 1A 338962 kHz
Fallila nn 4.6 ns
maximumi] ) .94 W
1 ps risel(]) nn 3.1 ns
jg.z v ocx
220 my OC 1 G5/
3.5 v DC [ 1 0OC 4.64 ¥
4 50 mv  AC O STOPPED
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Test Report TIDA-00346 (PMP10411)

for TDA3x power off auto battery test

TPS54240 U100 PH pin for 3.3V with all output loaded as on page 1:

Texas Instruments

Current off 3.3V about 1.6 — 1.7 A: 500 MHz scope / 10x probe (continued)

28Vin:
16-0ec-14
171724
1 LeCroy T
1 ps | I
mm.a W | T
- = =
". B = =~
- -
| I
; L L 1
minimumi] ) 2.5 Y
Fregil? nn 339.7TE9 kHz
Fallil> nrn 5.4 ns
maximumi] ) 29.4 W
1 ps risel]? nn 11.9 ns
g 1 v oocg
2 28 m\y OC 1 G5/=
3 .5 v DOC N 10C23.2V
4 508 m\ AC 0 STORFED
And
42Vin: Lack of significant over / undershoot shows that snubber not needed
16-0ec-14
15:25:34
1 LeCroy T
1 ps | T
188 | T
! i =
| k
o is »
LI .
| i
| -
i - 1
[ i T
minimumc] ) 3.4 W
Fregil? nrn 339.7T37 kH=
Falltl2 nn 182 ns
mazximumi] ) 44 4 W
1 ps risel(]2 nn 15.4 n=

.5 W OC I 10C 232V
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

Texas Instruments

Ripple on 3.3V output with all outputs loaded (1.6 — 1.7A off 3.3V)
16-0ec-14

18:40:32

1
18 ps
20 . Bm

L2

leCroy

-

|

O

1 G5/s

AUTO

Main waveform: 500 MHz BW scope / 10x probe: period points to 1.74 MHz operation

pkpk (1) 13.1my
FPeq(1) E S 354 9858 kHz
rms(]) 2_29my
mean (] B 13my

18 ps BlWL risel]l # 1.1945 ps

g zmv Acj

2 28 mv OC

3.5 V¥ OC I 1 0OC —-18_@my

4 5@ m\ AC

1.06V 2.5A off the 3.324V

16-Dec-14

18:61:00

1 ps

g.1 v

2 26 my

450 my

Josh Mandelcorn

oc &
oc
oc
AC

! S I thhwmmuhﬁﬁ
: ’
T 1
1 o e i R ™
- U » ]
T
maximumi] ) .28 W
minimumi] ) 2,13 W
risel(]l nn 1.2 ns
Fallcla T 2253 ns
paElwi]l ETS. 18 ns
| 1 0C 1.8 W
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

And now ripple out at the 1.06V with 500 MHz BW scope setting

16-Dec-14
18:29:25
1 LeCroy T
18 ps | +
ZE . Bmy | T
L T -
. 1
i T
| T
: T
minimumi] ) —T.5mY
Fregqc]) FE 126233 MH=z
Fallcl? #F 985 .5 ns
mazimumi] ) B_S9my
10 ps risel(]? #F 1_19E8 ps=s
2 m AC §
2 20 m\ DC 1 G5/
3 .5 v DOC I 1 DC 4B_4my
4 56 mv AC O STOPPED
Same, but 20 MHz BW scope setting:
16-Dec-14
18:30:01
1 LeCroy T
5 ps i T
ZE.8mY | T
Sl T+ |
_ . T o - . N
il el RARARR s A ML e
| T
| T
: T
minmimumc] ) —3.8mY
FPeq(1 1 FE 4 _T3E45 MH=z
Fallil2 FE 1.6RBZ ps
maximumi] ) 4. 4my
5 ps BlL riset]l Fx 2.8725 ps
g zmv AC 3
2 20 m\  DC 1 G5/
3 .5 v OC N 1 DC 46.4my
4 50 m\V  AC 0O AUTO
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

1.2V 260mA off 3.3V: Main waveform with 500 MHz BW scope / probe:

one period of 439 nsec shown (2.28 MHz)

Texas Instruments

16-0Oec-14
19:068:59
1 leCroy I
BB ns | T
1.0 W T
o s A n
. T "
: T 1
M"Lu P et B
[
maximumi] ) 3.36 W
minimumi] ) —-B.92 ¥
rise(]? nn 4.7 ns
Fallil?y 2.8 ns
BE ns palwi]l 438.67 ns
I D T | 1
2 260 m\v  OC
3.5 v OC [ 1 0C 1.8 Y
4 BB m\ AC 0
And now output ripple of same 1.2V with 20 MHz BW setting:
16-Dec-14
18:43:32
1 LeCroy I
2 ps i T
2B B my | T
S L [T o e
| o0
: T
pkpkil T.5mY
Fregil? E 16 . 39688 MH=z
rmst]) Bl 98 my
meant] ) —B_BTmY
2 ps BlL rise(]) F 3.T363 ps
il zmv AC
2 2B mv OC
2 .5 v OC 1 OC -1 _AmY
4 568 mv AC —I O
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

5V 100mA off 3.3V with TPS61071:

Main waveform with 500 MHz scope / probe: one 800 nsec cycle shown for 1.25 MHz
16-0ec-14

18:56:52
i LeCroy T
.1 ps i +
2.\ W | T
| : H
‘ l""mmmum-w—uwm—mh;: r""“""-"“
A ' PR ;
| e -
| T 1
rwmau T I URER RE— L3
maximumi] ) .04 W
minimumi] ) —B_4@ W
risel]? nn 1.3 ns
Fallcll 1.8 ns
-1 ps pa@lwi] - - -
g.z2 v oocx
2 28 m\v OC 1 G5/
3 5 VvV DOC I 1 OC z.0@8 W
4 50 mv  AC 0O STOPPED
And the output ripple of the 5V at 100 mA: 25 cycles in 20 usec
16-Dec-14
15:41:49
1 LeCroy T
2 ps | T
20 _Bmy | I
| rwﬁwﬁ.ﬂ¢h¢1*ﬁ¢;?ﬁ¢ﬂu}¥ﬂ¢n¥*wn.?uﬁuﬁwﬁwﬁvi
| T
| T
: T
pkpk 12 15 Gmb
Freg(l? FE 5 _3H525 MH=z
rms(] 2 2.91my
meani] ) —E.29m
2 ps Bl risecll #Fx 5_8839 ps=s
g 2z AC i
2 28 m\ OC 1 G5/
3 5 V OC I 1 0C -18_Amy
4 50 mvY AC O STORPFED
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

Texas Instruments

Efficiency and Losses: model t1: Only 3.3V loaded and Vin measured after D90:

Vin lin A Vout lout | % Effi | Lossesin W | Power out of the 3.3V
Volts Volts A ciency in Watts
5016 | 1.2583 | 3.325 | 1.5687 | 82.6 1.096 5.22
6.000 | 1.0377 | 3.3245 | 1.5686 | 83.8 1.011 5.21
7.981 | 0.7792 | 3.324 | 1.5686 | 83.8 1.005 5.21
13.011 | 0.4838 | 3.324 | 1.5688 | 82.8 1.080 5.21
18.011 | 0.3533 | 3.324 | 1.5687 | 81.9 1.149 5.21
28.09 | 0.2320 | 3.325 | 1.5684 | 80.0 1.302 5.21
42.05 | 0.1610 | 3.325 | 1.5687 | 77.0 1.554 5.22
5.023 | 0.9330 | 3.325 | 1.2058 | 85.6 0.677 4.01
6.003 | 0.7802 | 3.325 | 1.2053 | 85.6 0.676 4.01
7.985 | 0.5910 | 3.324 | 1.205 84.9 0.714 4.01
13.04 | 0.3686 | 3.325 | 1.2045 | 83.3 0.802 4.00
18.03 | 0.2705 | 3.325 | 1.2045 | 821 0.872 4.00
28.04 | 0.17845 | 3.325 | 1.2032 | 80.0 1.003 4.00
42.05 | 0.1240 | 3.326 | 1.204 76.8 1.210 4.00
4,988 | 0.6148 | 3.326 | 0.8015 | 86.9 0.401 2.67
6.000 | 0.5144 | 3.325 | 0.8012 | 86.3 0.422 2.66

8.00 | 0.3917 | 3.325 | 0.8012 | 85.0 0.470 2.66
13.00 | 0.2474 | 3.325 | 0.8007 | 82.8 0.554 2.66
18.02 | 0.1820 | 3.325 | 0.8006 | 81.2 0.618 2.66
28.06 | 0.1207 | 3.326 | 0.8005 | 78.6 0.724 2.66
42.05 | 0.08435| 3.326 | 0.8005 | 75.1 0.884 2.66
4992 | 0.3152 | 3.3255 | 0.4028 | 85.1 0.234 1.34
6.003 | 0.26565 | 3.3255 | 0.4024 | 83.9 0.257 1.34
7.992 | 0.2044 | 3.325 | 0.4024 | 81.9 0.296 1.34
13.02 | 0.1306 | 3.326 | 0.4022 | 78.7 0.363 1.34
18.02 | 0.0970 | 3.326 | 0.4020 | 76.5 0.411 1.34
28.03 | 0.06546 | 3.326 | 0.4017 | 728 0.499 1.34
42.0 | 0.0465 | 3.326 | 0.4017 | 68.4 0.617 1.34
4995 | 0.028 | 3.326 0 0.0 0.140 0.00
5976 | 0.0243 | 3.326 0 0.0 0.145 0.00
7.985 | 0.0195 | 3.326 0 0.0 0.156 0.00
13.02 | 0.0131 | 3.326 0 0.0 0.171 0.00
18.03 | 0.0107 | 3.326 0 0.0 0.193 0.00
28.08 | 0.0081 | 3.326 0 0.0 0.227 0.00
42.01 | 0.0062 | 3.326 0 0.0 0.260 0.00

Q
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

Bode Plot of main 1.06V 2.5A for core:

Texas Instruments

©| | ®
50d8 50 de] ~—
» L
%\‘ ‘\ ‘ La’
\:\\\ | ‘ ‘.
< i M
© oded @
©) 3 [ =
PMP10411: 1.06 Core off 3.32Vin with 1Aload 13Vin \\ \ ‘ ‘:z—: o
Bode plot of VV loop: R401 at 13k C401 at 4.7p \ ‘ ‘
g crossover at 151.5kHz with 46.3 degree phase margin I
— 180 at 380 kHz with 13 dB gain margin =
Josh Mandelcom December 19, 2014 Venable 3120 'T ‘\
 — ",LT;
= -150 deg| o
o z ‘ ‘ I59)
O |- o ~
1 — e 1
1k Frequency 1™
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

Load dynamics on the 1.06V core:
Waveform across 0.68 ohms dynamic load resistor when load applied with scope ground
on Vout side of it: 1V applied in about 250 nsec or 1.5A applied in 250 nsec for 6A/usec

slew rate
19-Dec-14
17:368:52
1 LeCroy ¥
2 ps i T 1
ZEEMY | \ T
.»| \ - -
T +H——+ H——+—+ ffl
| I
| \ o0
| -
T
mazximumi] ) By
pkpk (13 1.6850 W
risel]? - - -
Fallil: 167.1 ns
L2 ps BlWL Fregtl? - - -
dzemy DCi
2 20 my OC 1 G5/=
3.5 v OC | 1 0C -@.428 v
4 58 m\v AC O STORFED
Q
And now load dump across same 0.68 ohm:
1.5A dump in about 700 nsec or -2A/usec slew rate
19-Dec-14
17:31:22
1 Lecroy +
2 ps | - 1
. + / »
! 1t Ef/ +—+
| Vi
; *
I fotsom————"] —
T
maximumi] 2 19 mh
pkpk (13 1.862 v
riseill 4TE.T ns
Fallilz2 - - -
.2 ps BlWL Freg(l: - - -
dza my DC 35
2 28 m\v  OC 1 G5 =
3 .5 v D 1 0C -B.42B W
4 50 my AC — O STOPPED
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

Texas Instruments

Load dynamics on the 1.06V core: Actual step load response at core Vout:
Step Load response to this 1.5A in 250 nsec from zero load starting: 70 mV undershoot

19-Dec-14
19:-88:25
1 LeCroy T
18 ps ' T 1
28 Bmy ""'"l I [
» T -
!::: '::k:: ;
| -
T
maximumi] ) 3.o1my
pkpk ]2 TE B
risel(]l 35.6T46 ps
Fallc]y 1.5764 ps
18 ps BLL Fregi(ll - - -
g zmv AC 5
2 280 mV DC 1 G545
3.5 v DC 1 DC —48.8my
4 BB mv  AC L O STOPPED
A
And now same step load, but with 1.0A load already on 1.06 Vcore: ~55 mV undershoot
19-Dec-14
19:07: 16
1 lecroy T
10 ps ' T 1
2B _Bmy I
0o NN ’
i +
| oI
T
maximumi] ) 1.9my
pkpkt] ) BE . @my
risei]? FE 41 _BT28 ps
Falltl) 1.1999 ps
180 ps BLL Fregil2 - - -
g zm¢ AC 35
2 20 mv DC 1 G545
2 .5 ¥ DOC —/__ 1 OC -53 Bmy
4 58 mM  AC O sTOPPED
Q
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

Load dynamics on the 1.06V core: Actual load dump response at core VVout:

Load dump response from 1.5A going to zero load in 700 nsec: 65 mV overshoot
19-Dec-14

19:A9:56
i Lecroy I
18 ps i .
20 Emy | T
h-| EE l
NN ™
| [
| -
1‘ I N S + P |
maximumi] 2 G . mt
pkpk (13 B9 4 my
risel]? 1. 4B67TH ps
Falltla 30._0048 ps
18 ps BlL Freq(ll - - -
d 2mv AC 3
2 28 mv  DOC 1 G5/s
3 .5 V¥ DC — 1 OC 54 _Bmy
4 58 mV AC O STOPPED

Load dump response from 2.5A going to 1.0A load in 700 nsec: 55 mV overshoot
19-Dec-14

19:11:24
1 LeCroy T
18 ps | T
20 _Bmy | T
] \ T L
! '::II ++ ;
| ’ I
! - 1
+ oo —
mazximumi] ) EE_1mV
pkpk 1) B3.8my
riset]l #E 1 4557 ps=s
Fallila E S 44 . 6166 ps
18 ps BlL Fregtl? - -
g 2z AC 3
2 20 m\v DOC 1 G5/
3.5 v DC — 1 DC BB_4my
4 58 mv AC O STOPPED
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Test Report TIDA-00346 (PMP10411)

for

TDA3x power off auto battery test

Texas Instruments

Sequencing: First showing 12Vin applied and “always on” 3.3V & 5V coing up, and

finally the last power up signal to inform system that all outputs are up called EN_extra:

Tekstp [ I I
. :r . - - ,.. m
%. e f
.)\”n_p*JVE ....................................................
. Iﬁ:mm;:ﬂéﬂﬂmHamumvwwmiﬁmww;:ﬂ#wnmf e e L e PR R TR
SEPEIEIINT SIS S S E i i
ﬂﬁfmw :lﬂﬂﬂﬂ T AR RAARPRT T
BS\;J .............. R
& coov 100ms 10.0k5/ s 7 9 Jan 2015
& coov 2004 10k points 4,90 15:10:47

Q

Now showing Vin and first 3 of the sequenced outputs upon power up, overall delay of

ab

B

)

out 600ms seen

Teksto 1 @

Vin_P

ﬂuS..

Jo

5.00Y
5.0y

L3 ) 2.00 Y

100ms

10.0kS/s S 4 TJan 2015
10k points 4,90 Y 15:21:52

sh Mandelcorn
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Test Report TIDA-00346 (PMP10411) Texas Instruments
for TDA3x power off auto battery test

Sequencing — power up continued:
Now showing detailed sequencing of the first 4 sequenced signals at 10 ms per division

to show their relative delays:
Teksteo [ P

'F==-,w==-.-.'e:‘-.-;'h=.‘='-':l\2 e oyt ol el e i

FP{1v8_analogivsmastemteintiesitiitrnrt - - - - ( R M T

B 1v2 e : T

I P O I S / | | | |

& 1oov 10.0ms 100kS/s X 9 Tan 2015
& 100y 1.00 Y 10k points 640mY 17:00:49

Q

Now showing 3" 4™ 5t sequenced outputs, and final “EN extra” signal to system
L S e, EE————

Bvdd_shvi1m_’ ...... !

|

& 1oy 10.0ms 100kS/s X 9 Tan 2015
& 200y 2.00 Y 10k points 640mY 17:08:07

Q
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

And now for power down when master reset

B

And then remaining seque

Jo

TekPrevoe [

B>

Texas Instruments

pulled low:

& 1o0v 10.0ms
& 200y 2.00 Y

100kS/s X 4 TJan 2015
10k points 640mY 17:24:37

nced outputs going low in reverse order:
i |

Tekstep [ !
pelirir s il 1 Rewembedeld
E1v06 . . o o F——
B 1v2- T PP SR ; : S .
[ AR J I A T oA g A R T AR RN
N N N S ]
: 4
1y

. . - . - T
& 1o0v 10.0ms
& 100y 1.00 Y

100kS/s X 4 TJan 2015
10k points 640mY 17:04:23
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Test Report TIDA-00346 (PMP10411)
for TDA3x power off auto battery test

1.2V load dynamics: 130mA step load / dump to no load: 20mV overshoot
Tek Stop _ [ [

Q

(@D 10.0mY by J(4.00ps 2.50G5/s i 14 Jan 2015
SM points =9,60mY 17:52:50
And now the same load dump: 130mA; 20mV overshoot
Tekstee [ 0 !

Q

Texas Instruments

J

(@D 10.0mY by J(4.00ps 2.50G5/s i 14 Jan 2015
5M points 8.40my 17:53:47

J

Less than 2% over / undershoot well within 5% generally allowed for Memory.

Josh Mandelcorn
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Test Report TIDA-00346 (PMP10411) Texas Instruments

for TDA3x power off auto battery test

3.3V 1.0 A step load & dump to about 90mA static load off the 3.3V with 12Vin:

~110mV undershoot
Tekstep [ ~~~ ——— 1

(@D 50.0mV R (1004 2.50G5/s i 14 Tan 2015
SM points -50,0mY 18:26:17
q

And now same 1.0A load dump to 90mA static load

About 115mV overshoot or 3.5%
Tekstee [

Josh Mandelcorn

(1) Soomy

; ][mom .

2.50G5/s
SM points

5T

>1.0mY 18:24:40

14 Jan 2015

J

Target is max deviation of +/-5% includin
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