TIDA-00572
Test Report

TPS51623 Intel® Pentium™ N3700
VCCO+VCC1 rail design



PVCCP- Configuration

* 1-phase mode

* MOSFET: Tl Power Stage: CSD97374Q4M
* Inductor: 0.67uH,3.6mohm

* Qutput Capacitor:

»  Ceramic: 30x22uF

* Max VCCO+VCC1 Current: 6.4A

* Frequency: 1MHz
e Zero Load-line

* Ramp 100mV
 OSR disabled

e Slew Rate: 10mV/us



Frequency Variation

Frequency setting = 1MHz
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Analog Current Monitor Output (IMON)
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Ripple and jitter (PSO state, limit +/-10mV)

Vin 9V

File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Math | WyScope | Analyze | tities | Hetp |

©H 5.0Vidiv

@ 10.0mv

Load OA
Ripple(pk-pk): 8mV

S00ns/div 1.0GS/s 1.0ns/pt

File | Edit | Vertical | Horiz/Acg | Trig | Display | Cursors | Measure | Mask | Math | M pe | anayze | utiises | Heio IFW

Sample 1 Sample
7572 153 acqs RL:5.0k 5210 523 acqs RL:5.0k

Auto  April 02, 2015 1 Auto  April 02, 2015

Load 6A
Ripple(pk-pk): 7.1mV

500ns/div 1.0GSis 1.0ns/pt



Ripple and jitter (PSO state, limit: +/- 10mV)
Vin 12V

File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Math | WyScope | Analyze | tities | Hetp | File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Math | WyScope | Analyze | tities | Hetp |
I LI I LI

I
& 5.0Vidiv S00ns/div 1.0GS/s 1.0ns/pt
T 10.0mv - Sample 1
9719 481 acqs RL:5.0k
Auto  April 02, 2015 01:17:47

L I
&= 5.0Vidiv 1MQ By:20.0M \ (AL ci IR 500ns/div 1.0GS/s 1.0ns/pt
@D 10.0mV pt:1.2 500 §y:20.0M Sample 1
8 652 489 acqs RL:5.0k
Auto  April 02, 2015 01:17,

Load OA Load 6A
Ripple(pk-pk): 8mV Ripple(pk-pk): 8mV



Ripple and jitter (PSO state, limit: +/- 10mV)
Vin 15V

File | Edt | Verical | Horizibeq | Trg | Display | Gursors | Measure | Mask | Math | Myscope | anaiyze | utiities | Heip | [T

File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Math | WyScope | Analyze | tities | Hetp |
I T LI

[ a™ s.oviciv | 500ns/div 1.06S/s 1onsipt |
@TH 10.0mV Off 3 - Sample 1
2422 651 acgs RL:5.0k
Auto  April 02, 2015 1

[ am s.ovidiv 500ns/div 1.0GS/s 1.0nslpt
@ 10.0mV O ! - Sample 1
1253 937 acqs RL:5.0k
Auto  April 02, 2015 011

Load OA Load 6A
Ripple(pk-pk): 8mV Ripple(pk-pk): 8mV



Ripple and jitter (PS2 state, limit: +30/-20 mV)
Vin 9V

File | Edit | Vertica | Horiziacq | Trg | Display | Cursors | Measure | Mask | Math | WyScops | Analyzs | tities | Heip [T
I LI —

[ a=® 5.0v/div M0 By:20.0M ¥ (e seav 1.0ps/div 1.06Sis 1.0ns/pt
oD 10.0mv 500 By:20.0M 2 - Sample 1

394 627 acqs RL:10.0k

Auto  April 02, 2015 01:25

@B 5.0Vidiv 718.438mV 2L WXl 500ps/div 50.0MSis  20.0ns/pt

@D 10.0mV ¢ i 728.596mV Sample 1

110 acgs RL:250k
Auto  April 02, 2015

Load OA Load 3A
Ripple(pk-pk): 10mV Ripple (pk-pk): 8.3mV



Ripple and jitter (PS2 state, limit: +30/-20 mV)
Vin 12V

File | Edtt | Vertical | Horiz?acq | Trig | Display | C Measure | Mask | Math | 1 pe | Anatyze | utiiies | Heip [

1MQ By:20.0M 718.914mV 200ps/div 125MSis 8.0ns/pt
500 By:20.0M || @7 (729.072mv Sample 1

6 323 acqs RL:250k
Auto  April 02, 2015

MO By:20. _ -Sﬂl]ns/dw 1.0GSIs 1.0ns/pt
500 By:20.0M - Sample 1
914 687 acqs RL:5.0k
Auto  April 02, 2015

Load OA Load 3A
Ripple(pk-pk): 10mV Ripple (pk-pk): 9mV



Ripple and jitter (PS2 state, limit: +30/-20 mV)
Vin 15V

File | Edit | Vertical | HorizlAcq | Trg | Display | C Measurs | Mask | Math | MyScope | Analyzs | Utiities | Heip [P

o A a1
Ao TR AP P

(‘s0onsidiv 1.068is 1.0ns/pt
Sample

2 411984 acgs RL:5.0k

Auto  April 02, 2015

0 §y:20 (AL ci AR 200ps/div 125MSis 8.0ns/pt

500 By:20.0M || @NTWR(729.866mv Sample
[11.428mv 8 005 acqs RL:250k

Auto  April 02, 2015 01

Load OA Load 3A
Ripple(pk-pk): 11mV Ripple (pk-pk): 9mV



Load Transient Performance 2A to 6A(Varyingload  DC and AC ripple
frequency) (PSO state)- 50% duty cycle guideline: +/-35mV

Freq: 10kHz

MQ By:20.0M
500 By:0.0

@TP 20.0mV Offsel:1.3V 500 8y:20.0M

Freq: 1.2kHz

File | Edi | Vertical | Horiz?Acq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utlities | Help ﬂ

Freq: 26kHz

Auto  April 01, 2015



File | Edt | Vertiea | Horizacq | Trg | Display | Cursors | Measure | Masi | Math | MyScops | Anaiyzs | utiities | Heip |IF File | Edt | Vertical | Horiziacq | Tiig | Display | Gursors | Measure | Mask | Math | MyScope | Analyze | wiites | Heip (EH)
VT

T IR
«® s.0Vidiv MO §y:20.0M [1.351v 35.2ps [T /76.8mV ] 20.0usldiv 1.25GSls 800ps/pt @ s.0vrdiv 1MQ By:20.0M AT /68mv J 10.0ps/div 1.25GS/s 800ps/pt
7D 60.0mVidiv 500 By0.0 1315V S22ps Sample 1 7D 60.0mV/div 500 By:0.0 Sample
7D 20.0mV Offset:1.3V 500 By:20.0M 35.556mv 17.0ps 16 376 acgs RL:250k @I 200mV Ofiset:1 3V 500 By:20.0M 33 280 acqs RL:125k

2.092KVs 58.824KHz Auto  April 01, 2015 06:20:21 105.263kHz Auto April 01, 2015 06:20:40

File | Edi | Vertica | Horiziaca | Trg | Display | Cursors | Measure | Mask | Math | Myscope | Anaiyze | Utiies | Heto (I File | Edit | Veriical | HoriztAcq | Tdg | Dispiay | Cursors | Measure | Mask | Math | Myscope | Anaiyze | uiities | Heip |[IFR
L B Tt T e e e b e e e N s s e e e

B 3.0vidiv M0 By:20.0M [1.351v 9.95us (-] S 168mv SOpsfdiv 1.256S/s  800psipt W 8.0Vidiv MO By200m | A3siv 390us QT /768mv || 20usiciv 1.256s1s  soopsipt

T 60.0mVidiv 500 By:0.0 a7 |1315v 13.85ps Sample

AT 20.0mV Offset:1.3V 500 By:20.0M || @TM|35.556mv 3.9ps 146 304 acqs RL:62.5k
: —

T 60.0mVidiv 500 By0.0 1315Y 62us Sample 1
@D 20.0mV Offset4.3V 500 By20.0M 35.556mv 222us 119 265 acqs RLi25.0k

5.117evis 256,41k Auto  April 01, 2015 0621114 : o016k [450.45m0z Auto April 01, 2015 06:21:55

Freq: 256kHz
Freq: 450kHz

Result: Output Voltage waveform well
within the +35 mV line at all frequencies




0| o | | | i | | | | | || ) e o | o

«©» s.0V/ 1MQ By:20.0M
AT 60.0mVidiv 500 8y:0.0
@B 200mV Offset:1.3V 500 By20.0M

[1.28v

o95ps.

(@e™ /76.8mv

[ s00usiaiv s0.omsts

1.315v

2.965ms

35.552mv

1.97ms

Freq: 507Hz

18.047v/s

507.614Hz

0| o | | | i | | | | | || ) e o | o

4320 acqs
Auto  April 01, 2015

20.0ns/pt

Samplo 1

RL:250k

06:23:03

«©» sovidiv 1MQ By:20.0M
AT 60.0mVidiv 500 8y:0.0
@B 200mV Offset:1.3V 500 By20.0M

[1.28v

[120.5ps

(@e™ /76.8mv

[ s0.oustdiv soomsis

1.315v

[182.5ps

35.552mv

s3.0ps

670.793v/s

[18.868KkHz

2.0nslpt

Samplo 1

5666 acqs
Auto  April 01, 2015

RL:250k
06:24:29

0| o | | | i | | | | | || ) e o | o

& 8.0Vidiv MO By:20.0M
T s0.0mvidiv 500 8y0.0

@I 20.0mV Offset:1.3V

500 By:20.0M

[1.28v

285ps

(@™ s r6.8mv ] 100psidiv 250MS/s  4.0nsipt

1.315v

479ps

35.552mv

[194ps

183.258V/s

/5.155kHz

Samplo 1
5413 acas RL:250k
Auto  April 01, 2015 06:23:53

YT T

A\

&® sovidiv 1MQ 8y:20.0M
60.0mV/div 500 By:0.0

AT 20.0mV Offset:1.3V

500 By:20.0M

[1.28v

[45.0ps

.
[

T S 76.8mv ] 20.0psidiv 1.2568/s  800ps/pt

[1.315v

62.8ps

35.552mV

17.8us

Freq: 56kHz

[1.907kVIs

56.18kHz

Sample
14 972 acgs RL:250k
Auto  April 01, 2015 06:24:49




Ty T

File | Edt | Vertea | Horaiacy | Trg | Display | Cursors | Measure | Mask | Matn | Myscope | anaiyze | tiites | Heip (IR

LI s s e 2 s e e e e

e | car | vertca | Horizaca | Trg | Dissiay | Cursors | wessure | wask | wstn | wyscope | anayze | vaies | oo [

)

@® 8.0Vidiv
TP 60.0mVidiv

@TH 20.0mV Offset:1.3V

500 By:20.0M

128V

(@ /768mv 10.0us/div 1.256S/s  B00psipt @ s.0vidiv 1MQ 8y:20.0M

1315V

35.552mV

Ty T

3.555KV/s

File | Edi | Vertica | Horiziaca | Tig | Display | Cursors | Measure | Mask | Math | MyScaps | Anaiyzs | Utiities | telo |IF

500 By:0.0
500 By:20.0M

Sample 1 T 60.0mVidiv

36 608 acqs RL:125k @D 20.0mV Offset:1.3V

[10.0us

o /T63mv

[14.95ps

la.95ps

Auto  April 01, 2015 06:25:08

Freq: 200kHz

L s v

File | Edt | Vertical | HoriziAcq | Trg | Display | Gursors | Measure | Mask |

[202.02kHz

watn | wyscope | anayze | uties | reto |

5.0psidiv 1.25GS/s  800ps/pt
Sample
83 712 acqs RL:62.5k

Auto  April 01, 2015 06:25:32

. e
«©» s.0vidiv 1MQ By:20.0M

@D s.0Vidiv
T 60.0mV/div
@D 20.0mV Offset:1.3V

1MQ By:20.0m
500 By:0.0

500 By:20.0M

[1.28v

AT /76.8mv ] 20psidiv 1.25G5/s 800psipt
7D 60.0mV/div 500 By:0.0

[1.315v

35.552mV

Freq: 310kHz

[11.041kvis

Sample
RL:25.0k

D 20.0mV Offset:1.3V 500 By20.0M

[1.28v

[4.0us

([@e» s

76.8mV

] 2.0ps/div 1.25GS/s 800ps/pt

[1.315v

6.2ps

35.552mv

l2.2ps

87 578 acqgs
Auto  April 01, 2015 06:25:46

Freq: 450kHz

Result: Output Voltage waveform well
above the -35 mV line at all frequencies

16.16kVIs

454.545KkHz

Sample
283 553 acqs RL:25.0k

Auto  April 01, 2015 06:25:58




Load transient continued...

File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Math | WyScope | Analyze | tities | Hetp |
T

@ 8.0Vidiv
T 60.0mV/div
@D 20.0mv

ottt oo

1MQ By:20.0M
500 §y:0.0
500 By:20.0M

45.455kHz

Overshoot waveform

20.0ps/div 1.25GS1s 800ps/pt
Sample 1

3185 acgs RL:250k

Auto  April 01, 2015 2

[ @ s.ovia MO By200M | E Y | 20.0psidiv 1.25GS/s 800psipt
T 60.0mV/div 500 By:0.0 - Sample
o 20.0mV 500 By:20.0M 10 150 acqs RL:250k
- Auto  April 01, 2015 27:11

Undershoot waveform



Dynamic VID
1V-1.3V Fast-Fast 2A load

L LT, #
il
I

& 10.0V/s MO By:20.0M ‘u—'- ARkt 50.0us/div 200MSis 5.0ns/pt

T 1.0Vidiv 1MQ §,:20.0M Rui Sample

T 1.ovidiv 1MQ By:20.0M 46 acqs RL:A00k
Auto  April 02, 2015

B 10.0Vidiv 1MQ By:20.0M 20.0usldiv 500MS/s  2.0ns/pt
«» 1.ovidiv 1MQ By:20.0m - |k Sample

D 1.0vidiv MO By:20.0M Tacas RL:100k
«» 100mv : 500 By:20.0M Auto April 02, 2015 0:08

File | Edt | Vertica | Horiziacq | Trg | Display | Cursors | Measure | Mask | matn | Myscope | anaiyze | tiites | Heip (IR

[N T alew rte .z

Rise Slew rate: 9.98 mV/us

P
10.0Vidiv 1MQ By:20.0M (Ee™ 112v 10.0ps/div 1.0GSls 1.0ns/pt

1ovidiv MO By:20.0M 2i2s Ru Sample

1.0V/div MO B§y:20.0M 1623 acqs RL:100k
100mV Offset:1.0 500 By:20.0M Auto  April 02, 2015 00:07:22




File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Math | WyScope | Analyze | tities | Hetp | e M

File | Edit | Vertica | Horiziacq | Trg | Display | Cursors | Measure | Mask | Math | WyScops | Analyzs | tities | Heip [T
L B LI R . —

N S Sy s B B S s B s B B By B B B B B B S B e e =T

|w\|ww|\w|wwlww|l

— - S [
( & 10.0V/div AMQ By:20.0M | ( 20.0ps/div 500MSis 2.0ns/pt

D 1.0Vidiv 1MQ §,:20.0M ; — |ru Sample

T 1.0Vidiv 1MQ By:20.0M 7 acgs RL:100k
ATH 20.0mV 500 By:20.0M . Auto  April 02, 2015 00:09:21

" "
[ a=m 10.0v/div 1MQ By:20.0M ([Ae» /112y 20.0ps/div S00MSis 2.0ns/pt
D 1.0Vidiv 1MQ B,:20.0M - |w Sample
D 1.0Vidiv 1MQ By:20.0M 9 acgs RL:100k
@ 30.0mv 500 By:20.0M ) Auto  April 02, 2015 00:10:19

Droop: 21 mV Overshoot: 28mV



Dynamic VID
1.0V-1.3V Slow-Slow 2A load

File | Edi | Vertical | HorizlAca | Trg | Display | Cursors | Messure | Mask | Math | MyScope | Anaiyzs | Usites | Help [IFR) Tek M File | Edi | Vertical | HorizlAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utiliies | Help |
=TT

v

LB B s e o 2 e B B B B

P S

20.0us/div 500MS/s 2.0nslpt

«©» 10.0vidiv M0 By:20.0M
oD 1.0Vidiv 1MQ §y:20.0M
T 1ovidiv 1m0 By:20.0M

500 Hyi20.0M

50.0us/div Z00MS/s 5.0ns/pt
Ru Sample

©» 10.0vidiv M0 By:20.0M
oD 1.0Vidiv 1MQ §,:20.0M
T 1ovidiv 1m0 By:20.0M
@™ 100mV Offset:1 500 By:20.0M

Praview Sample
5acqs

0 acqs RL:100k
Auto  April 02, 2015

Auto  April 02, 2015 0:43:0

Tek M

mmmm Fall Slew rate: 2.44 mV/us

Rise Slew rate: 2.49 mV/us

MO 8y:20.0M 20.0us/div 500MS/s 2.0nslpt

1Mo By:20.0M
MO By:20.0M
500 8y:20.0M

Proview Samplo 1
0 acqs RL:100k
Auto 0:1




| HoriziAcq | Trig | Display | Cursors | Measure | Mask | Math | 1 pe | Analyze | Utilities | Help ‘n
T

File | Edit | Vertical | Horizlcq | Trig | Display | Cursors | ape | Anatyzs | Utiities | Heip [ File | Edit | Vertic
T T | LRI . ZL S A s T ——r

T

——
||||||l|s
T

1MQ By:20.0M ( 20.0ps/div S00MSis 2.0ns/pt

1MQ B,:20.0M - | Run Sample

1MQ By:20.0M 5 acqs RL:100k
500 §y:20.0M ) Auto  April 02, 2015

L
20.0ps/div 500MSis 2.0ns/pt

[ a=m 10.0v/div MO §y:20.0M
D 1.0Vidiv 1MQ By:20.0M Rur Sample
T 1.0Vidiv 1MQ By:20.0M 6 acgs RL:100k
@TH 20.0mV 500 By:20.0M . Auto  April 02, 2015 00:14:

Droop: 10.8mV Overshoot: 21mV



Dynamic VID
1.0V-1.3V Fast-Slow 2A load

File | Edt | Vertica | Horiziaca | Tig | Display | Gursors | Measurs | Mask | Math | MyScope | Anaiyze | tiies | Help (I Tek M 5@
— File | Edt | Vertical | HoriziAcq | Trig | Display | Cursors | Measure | Mask | Math | Myscope | Analyze | Utilties | Help |

UBNLIEL J B  m m p a|

1_

50.0ps/div Z0OMS/s 5.0ns/pt

& 10.0V/div MO By:20.0M ‘ m—'- RSB 20.0us/div 500MS/s 2.0nslpt
o 1.0Vidiv 1MQ §y:20.0M Sample

D 1.0Vidiv 1MQ 8y:20.0M Y 125 acqs RL:A00K
T 90.0mV O 5 500 Byi20.0M Auto  April 02, 2015 00:29:01

Rus Sample
MO By:20.0M 67 acgs RL:100k
500 By:20.0M Auto  April 02, 2015

File | Edi | Vertical | HorizlAca | Trg | Display | Cursors | Messure | Mask | Math | MyScope | Anaiyzs | Usites | Help [IF)

e e e o O Fall Slew rate: 2.38 mV/us

Rise Slew rate: 10.06 mV/us

©» 10.0Vidiv 1MQ By:20.0M 20.0ps/div 500MS/s 2.0ns/pt
D 1.0Vidiv 1MQ By:20.0M [toops | Rui sample

@D 1.0Vidiv MO By:20.0M m 157 acgs

@D 90.0mV Offset:1.0 500 8y:20.0M Auto  April 02, 2015




Dynamic VID
1.0V-1.3V Fast-Slow 2A load

File | Edit | Verical | Horizibeq | Trg | Display | Gursors | Measure | Mask | Math | MyScope | anaiyze | utiities | Heip | [T Tek M @ s cope | Anaiyze | uiities | Heip |
=TT =T I =TT

—TTY T T =TT

'm 10.0Vidi 1MQ By:20.0M K 20.0ps/div 500MS/s 2.0ns/pt 'm 10.0V/div AMQ By:20.0M 20.0ps/div 500MSis 2.0ns/pt
T 1.0V/div MO 8y:20.0M 2 IR | Ru Sample 1 D 1.0Vidiv 1MQ §,:20.0M ; - | rRu Sample
T 1.0V/div MO By:20.0M 175 acqs RL:100k T 1.0V/di 1MQ By:20.0M 165 acqs RL:100k
TTH 20.0mV Auto  April 02, 2015 0 aTH 20.0mV 3 500 By:20.0M . Auto  April 02, 2015

Droop: 9.5mV Overshoot: 25 mV



Dynamic VID
1.0V-1.3V Fast-Decay 2A loa -

File | Edt | Vertica | Horiziacq | Trg | Display | Cursors | Measure | Mask | matn | yscope | anaiyze | tiites | Heip (IR

v

50.0s/div 200MS/s 5.0nslpt

«» 10.0v/div MO By:20.0M
«©» 1.ovidiv 1M By:20.0M R Sample
T 1.0Vidiv MO By:20.0M

d e L
50.0us/div 200MSis 5.0ns/pt

I -
B 10.0Vidiv X (Ee™ /113v
«@» 1.ovidiv Rur

T 1.0vidiv X 21 acqs
@ 100mv 500 By:20.0M Auto  April 02, 2015

Sample

@ 100my Offset:1 500 By:20.0M

RL:100k

| HoriziAcq | Trig | Display | Gursors | Measure | Mask | Math | MyScope | Anaiyze | tiities | Heip |}

File | Edit | Vertica
Ty T T T

Decay Fall Slew rate: 4 mV/us

i S N

q

2

Rise Slew rate: 10.04 mV/us

20.0ps/div 500MS/s 2.0ns/pt

«® 10.0vidiv ([@e® /113
T 1.0Vidiv 1MQ §y:20.0M Preview
D 1.0vidiv 1MQ By:20.0M X 0acqs

@B 100mv Offse 500 By:20.0M Auto April 02, 2015

Sample
RL:100k




File

1
2

Dynamic VID
1.0V-1.3V Fast-Decay 2A load

Tek

ope | Analyze | Utilities | Help |

| Edit | Vertical | Horiz?Acq | Trig | Display | Cursors | Measure | Mask | Math | M
T T \ A

u

L]
AMQ §y:20.0M
MO By:20.0M
1MQ By:20.0M
/ s00

& 10.0v/div
D 1.0Vidiv

T 1.0Vidiv

[29.052mVv

@ 30.0mV Off

Droop: 29mV

W

50.0us/div 200MS/s
Sample

Auto  April 02, 2015

5.0ns/pt

RL:100k

00:21

File | Edit | Ve

=B 10.0vidiv
© 1.0Vidiv

D 1.0Vidiv

VT

| HoriziAcq | Trig | Display | Cursors | Measure | Mask | Math | My

I

LU

cope | Analyze | uitties | Help |
T

10.0usidiv 1.0GS/s 1.0ns/pt

Sample
RL:100k

00:2

L
Ru
12 acqs

Auto  April 02, 2015

1MQ §y:20.0M
MO §y:20.0M
1MQ By:20.0M

Overshoot: 22mV



PS transition
PS0-PS2 OA load

File | Edit | Vertical | Horizitca | Trg | Display | Cursors | Measure | Mask | Matn | MyScope | Analyzs | Utiies | Hetp [IER
DL UL /LA LN L s e s e B S S e B e

[« 10.0v1d 1MQ By:20.0M 5.0pslpt
D 5.0vidiv MO By:20.0M -
T 1.0Vidiv 1MQ By:20.0M m RL:100k
@7 10.0mV Offs 500 By:20.0M| .




PS transition

PS0-PS2 0.5A load

File | Edit | Vertical | HoriziAca | Trg | Display | Gursors | Measurs | Mask | Math | MyScops | Analyzs | uiiities | Help IER

Fils | Edt | Vertical | HorizzAca | Tig | Display | Gursors | Measure | Mask | Math | MyScops | Analyzs | Utiites | Helo |IFH

&» 10.0v/di
& 5.0V/div

@TH 10.0mV

Ty T

ma By:20.0M
1MQ By:20.0M
1MQ By:20.0M

500 By:20.0M

1MQ By:20.0M

1MQ §y:20.0M

1MQ By20.0M
500 By:20.0M

!
Loz REr

200ps/div 50.0MSs

Ru
166 acqs

Sample

20.0ns/pt
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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.
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