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—
]

A RYEM T ATF BLE #1 GFSK RZFBHY QN908x MCU HISTHSIAFIAIENX, ©aiE
MNIRE. WAERE. BENEHTFORMEEIXITETR, SRS RTF Y
QN908x I4i4RE,

EANMHZGIZEA QN908x DK HR5EmAY. XF QN9080x DK IRNEZER , iBEl
QN908x DK FF$8Fa ( 344 QN908x-DK )

T QN908x AARERIN AR T BLE FIiBA GFSK , BB ARAIIZEZR TSN
. BESENIN SRS ZEREIZR BRI EIRIRFEFNE .

2. MitHEE

2.1 GESmillitERepl

SN 4% BLE DTM . GFSK §33RNARANE B 5.,
BLE DTM UK E4E Tx &FHUIHAN Rx ZHU
Tx &5
o TxHHINZR (HAFFIHR) ,
o HURIE(REAIER,
o TEHNFE (IFRE ) .
o TxHYHARST.
Rx #2UCIIE
o Rx BURE,
GFSK SFIMIH E24F Tx &EFUEHAN Rx G,
Tx &5TE
o TXIOR (ALK ) ,
= b ES e
TEHEIFE (SR RE ) .
FSKIRE,
Tx FREST.
Tx HINREL
o TEAIER,
Rx #2UCIL,
o Rx BUE.
o Rx B/,
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EEEES AN12165

QN908x GHTITE it iErE

2.2 WidigE

221 MikSA%

o HAHEEIR Vee=3.0 V,

o ERMASIER : 16 MHz 5 32 MHz,

o ZMAEEIR FiFH1T.
222 gE5H

X2 BLE 1 GFSK 594N fE AP EFRNRE

o STMEDITL
MXA 591X ( Keysight N9020B ) ,
EHISS A4 2R ( Keysight N5182B )
RILESHTY ( Keysight E5080A )
CMW270 Fo&iB{Ehiat A/ ERmiY

2.2.3 MitGISRAB LY

QN908x §I5ES 2 DK i EAIELSTSNEZEESNINAY. XN ST ERESRHANEAE
HUWERY , B—NEIFR. B— 1 EHEESSNNRE (MRS MXHQ87WJ3000 ) .
MXHQ87WJ3000 AUBENIRFELY 1.5 dB , EifH TR BUEFIE HIDZNH R 0 [E R
X—/,

2.2.4 B ERAY RS232 0O

EfER CMW270 (B8R G THSEREME DTM XA , WBE—RY EIRRITEM
UART %l RS232 #E#ORESR8EKF. RS232 § EiR/ZEH QN908x DK iRiETiEESH
B, FRIRASEESANE 1 .

El 1. 1 EiRAY RF DTM ‘lﬂhit
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RIFASEiE E1HR—20184E5 8 4 of 27




BEBES AN12165
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3. BLE R9&335Niz

3.1 Tx i
3.1.1 TxiHBIhER

Tx HIHIIREH CMW270 i§E7E DTM & FUEM.

W75
o {35 SDK Hf “hci-black-box" INEHEETEEI EUT £,
o & EUT &R CMW2701R%E , 7§ CWM270 iR E /9 EE.
o IEEE "TXNEINZHSHIE" HEIN.

MidZER -
o TXEHIIERURERGIEHITNER, EEIHR, IEEHFRMFIIHERZ BN delta (&

LARGthRINER, MK RWE 2 A,

TX Measurement Power vs. Time

[Statistics \ Current Average Max Min
Awerage Power [dBm] —0.94 —0.94 —0.94 —0.96
Peak Power [dBm)] -0.65 -0.65 -0.61 -0.69
Peak Power - Average Power [dE] 0.29 0.29 0.33 0.26
Leakage Power [dBm)] -68.83 -70.13 -68.31 -72.26
Statistic Count Qut of Tolerance

100 / 100 0.00 %

2. Tx gty

3.1.2 TxiFHINE

Tx AFIRE CMW270 i&&7E DTM iR TIE.
W75
o {3 SDK 8 “hci-black-box" TIEFEE TEZS EUT L,
o 5 EUT &EEE| CMW27018% , 7§ CWM270 iR ENHEIE.
o JEFE "TXNEEH" HET,
MIXER -
o Tx FEFINEMWHESINEIEE. MEHSTIREBABRRE (A1 F0af2) . HA,

£ "00001111" 8 I FFE5ERE R ML Freq. Dev. Af1, £ “10101010" 8 {iF
Fro R taE N Freq. Dev. Af2, URHEESRUNE 3 A,

AN12165 AR E RIS ER T AR EFBIAE. © 2018 FREHFSHK, (REBATERF.
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TX Measurement Modulation
[Af259.9% [kHz] | 2256
Statistics Current Average Max StdDev
Freg Accuracy [kHz] -0.1 -0.2 -0.9 0.2
Freg Offset [kHz] 04 0.0 0.7 04
Freq Drift [kHz] 0.5 0.2 1.2 0.5
Initial Freq Dnft [kHz] 0.1 0.2 0.9 0.2
Mazx Drift Rate [kHz/A0ps] 0.4 0.0 -0.9 0.5
Statistics Current Average Max Min
Freq Dev Af 1avg [kHz] NCAP NCAP NCAP NCAP
Freg Dev &f 1min [kHz] NCAP NCAP NCAP NCAP
Freq Dev Af 1max [kHz] NCAP NCAP NCAP NCAP
Freg Dev Af 2avg [kHz] 227.9 227.8 228.3 227.2
Freq Dev Af 2min [kHz] 225.8 226.0 226.8 2251
Freq Dev Af 2max [kHz] 2294 229.5 2304 228.8
‘Statistic Count Out of Tolerance Mominal Power
100 / 100 0.00 % -0.94 dBm

3. Tx iEfliE
EHILLTIAR AN BEISNEIIRRE ( FIIAM2 ) SRARBIERRE (F1Ya1)
AUELER, IXMEERAMRMES LE 369 PHY.

3.1.3 TxHRA%RS
Tx THRASTREH CMW270 IZ%E7E DTM i FUER.
Wik 753
o {#F SDK #fJ “hci-black-box” INBFBEETEE EUT L,
o & EUT &R CMW270 8% L |, 71 CWM270 i EHIREIER.
B "SI ACP" JEIN , FHLE "FrEIBIE" B "ACP+/-5BE" WEE,
MEHEER

o TX ARSI TR LE @& ( EIoHT8 1-MHz H@iE |, 7LA 2401 MHz,
2402 MHz, ..., 2480 MHz Jashily, ) UIREE5RANE 4 Fms.

AN12165 AR B E RIS ER T A RREFBINE. © 2018 FREHFSHK. (REBATERF.
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Channel Frequency [MHz] Ptx [dBm] D:ED:D:D:D:ED
| | 2401.00 7142
0 2402.00 11.57 090 dBm
2403.00 -71.55
1 2404.00 7149 _
2405.00 7137
2 2406.00 -71.68
2407.00 7193
3 2408.00 71.82

2409.00 -11.70
4 2410.00 1.4

4. FiRIBERHERALRS

Tx HAKRSIIIET ACP +/-5 B8, MXERIWE 5 A7,

Relative Channel Frequency [MHz]

B ] 2130.00 0.
2131.00 70.
4 23200 0.
233.00 7005 0
3 23400 !
2435.00

2 2436.00

237,00

r 238,00

239,00

0 240,00

24100

1 244200

243,00

2 244,00

245,00

3 246,00

247,00

4 2448.00

2449.00

5 2450.00

5. WRIRES ACP +/-5 &8
AR |, EHEESFRRP OIS T HURSHRERARE | LA 2 MHz JE(,
2 MHz BB T LE STERTHER.
3.2 Rx izt
3.21 Rx REE

Rx RYERH CMW270 iZ%1E DTM #E{ FUEMA.
M7
o {55F3 SDK HhfY “hci-black-box" IRBFEE TEEI EUT,
o 1§ EUT iEERI CMW270 8% L , 7 CWM270 iR B AR EHE,

AN12165 AR EIERT 2R SFRANRNE. © 2018 FEREHESIR, (RBEEF,
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o & "LERXUE" IEIN.
WHHEEER

o Rx REFEMHZEXNSTHRINFEN PER UE. B 1500 MM CWM KIEFH EUT L.
WHERANE 6 Fr7.

Packet Results

F'ER [%] 0.00
“-Correct Packets Repaorted 1500
Packets Transmitted. : -
1 500 / 15I]I]
Packets Transmitted by Chivy 1500
Report Integnty Off -

Correct CRC Rate

{in Transmitted Packets) Ltk

6. Rx PER it 455

4. GFSK R98345:mizt

4.1 Tx il
411 WidigE

L4
-—

J-Link/UART

N9020B

’ RF Cable
QNIOSO-LEVB >

7. FH N9020B i#1T RF GFSK Tx iz
41.2 TxiGHBIN=R
Tx HIHINERERH MXA EEOCNER. SISREBMRATEAIRIES 0.24 dB , FEUIXER
FHITTEME,
MR TE%
o {HF "QN908x GFSK i’ TnBEHIEHETHEZI EUT,
o 15 EUT RENTERATIEER0 Tx IEERL,
o 15 N9020B g B NKEFSOITEI.

AN12165

wii:E S

AR S AR A R NS, © 2018 EBETLSIE, REFHIA.
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- bk . BHRIETT.

- ¥R -
- G - 2-FSK,
— SRBEER 1 1 MHz,

- WEIDIE:s - 1
- SERIKER | =,
-BT:0.5,
o IEEFHIFF "FSKINERTE (1Q) " . "#BAN" . "SRE" 1 "HEASR" NEEO.
MR
o TXHINFRGUELERE "BRASR" 1=, E 8 B7RT GFSKEHREZS 250 kbit/s
BFRY Tx tHINRNELER

Tx Power@EVB1_250k

Channel number

W
1

: I
T g1 Buck on
-0.12
0.14
-0.16
-0.18
8. Tx itHINEE @ 250 kbit/s
41.3 HiEBTEEE
R RREE MXA SE5HCUER,
MR
o M "QN908x GFSK Jifl" TMEFHIEHE TEE EUT,
o G EUT IRENHEREGIESH Tx EEHE,
1§ N9020B iRE NXEESHITER.
- fit% : BHIET.
- HFiRE
— EHHE : 2-FSK,
— SXFEER 1 MHz,
- MELVESS : .
AN12165 AR E R SERT SRR RFPENAE. © 2018 FEREHYESHA, (REBFTEIGF,
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QN908x GHTITE it iErE

- SE RIS | B,
-BT :0.5,
o EIFFHIFF "FSK WUERIE (1Q) " . "#HEM" . "SmET 1 RRER NESEO.
TR SR
o HRMERRBAINEBERT "WRASER" =P, B9 B/RT GFSKHIEES 250 kbit/s
ATEIERS IR RN B 455 .
Carrier Frequency Offset@EVB1_250k

~ Channel number

-10 - !

=

=1

[r=]

—+—Buck off

—e—Buck on

. _.—’._._'_._._'_,_,_._-—1

—

9. HiBTERE @ 250 kbit/s
10 B/~ 7 GFSK HiEiE== /9 500 kbit/s BTHIELRITRIRIG N E45R.

IRl

Carrier Frequency Offset@EVB1_500k
0 Channel number

-10 o 1

w

30

-0

an —+—Buck off

-40 —a—Buck on

L}
I -50
&=

-60

-100

10. FKiFEBTEREE @ 500 kbit/s
4.1.4 FEMAFHE
SRER(RE R/ 0xOF 71 OXAA i MXA ES D NE.
MW= -
o M "QN908x GFSK " TREFEE T&E EUT,
o B EUT REFNHHEEFIESH TxIEEHE,

AN12165 AR B E RIS ER T AR EFBINE. © 2018 FREHFSHK. (REBATERF.
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BEEES AN12165
QN908x HTiT L MitiERs
o 15 N9020B iRBE WK EFSHITER.
- bk BHIETT.
- ¥R -
— BHIE, : 2-FSK,
— R 1 MHz,
l)sJE ,I:TE% 950
- &K | =,
- BT : 0.5,
o EEHFIF 'FSK MERNE (1Q) " . "R . " 1 "RREER" NEEO.
MiER
o IMERREMNELSRE "HBRER" 1=,
o B 11 BRTEBERST GFSK #iEiE=} 250 kbit/s ITASTRRENE LR,
Frequency deviation overshoot@EVB1_250k
1.015
101
1.005 — _/
= 1
'E:._:s
2
O
"‘;; —#— Buck off
:- —#—Buck on
- 18 39
Channel number
1. [RERRISAERE @ 250 kbit/s
o YRERREMXB—NENX | B) A1 BIBRETTE OXOF , Af2 2 0xAA,
o EHILLRNIZE ( SFIIAT2/EPAM ) 2 0.8,
AN12165 AR SRR T AR R B TIAE. © 2018 ERUSRESHE, (REBFFEINF,
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B 12 B/~ T GFSK #UREIE=R /g 250 kbit/s BTAIEHIEL,

Frequency deviation@EVB1_250k Buck on

2865 —+—0x0F

246 = OxAA

[=]

15 39
Channel number

12. (R EIEIE @ 250 kbit/s
E] 13 B/~ T GFSK #UEIEZR 9 500 kbit/s FTRISER(RER .

Frequency deviation overshoot@EVB1_500k

0.95

Overshoot
[=1
Y=}
o

0.97
0.38 —— Buck off
0.95 —o— Buck on
o 19 39
Channel number
13. SRR EBIA @ 500 kbit/s
AN12165 AR AR RIER T AR RAPNRE. © 2018 FREHFSHK, (REBATERF,
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AN12165

BEEES
QN908x HTF(L kISR
415 FSKiRZE
FSK RiRZH MXA (5201 {CNERY.
MKT5%

o M "QN908x GFSK i’ IMEHEH TEE EUT,
o B EUT IRENHARETISSH Tx EEHER,
* 15 N9020B IREAXEESHITER.
- iR - BEIET.
- R
- ISR : 2-FSK,
— SREEEE 1 1 MHz,
- WEILIEEs : .
- SEEIREE | B,
~-BT:0.5,
o EEFHIFF FSKIUERE (1Q) " . "MRET . g 1 CREASRT WESO.
MELEER
o FSKIRENBLERE "MHREER" 24,
o B 14 B/RT GFSK#UEIEZR)g 250 kbit/s BHHY FSKiRZE,

FSK Error@EVB1_250k

=] =]
o =]

=]
4

=]
in

%RMS

=]

—+— Buck off

=]
L

== Buck on

=]
]

%]
=}

0 15
Channel number

14. FSKiRZE @ 250 kbit/s

AN12165 AR SR ERT 2R =FANRNE. © 2018 FEREHHSIA, (REBAFEIF,
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o E 15 B/RT GFSKEUREIEZ /T 500 kbit/s BTAY FSKiRE.

FSK Error@EVB_500k

L3

&= noe n ok n ow in

%RNS
[ =]

—#— Buck off

—#— Buck on

0 19

Channel number

15. FSKiRZE @ 500 kbit/s

31}
[re)

4.1.6 TxERRS
Tx HARSTEH MXA FEOGNERN. EUT &F 2440 MHz FOsRE REHERT.
WA FE
o M "QN908x GFSK it IMBHEHE THEI EUT,
o 5 EUT REATHRARISSH TxEEHER,
« 1§ N9020B iR E 9 BLE HARGIE.
- % - BHIET.
— FFUMRAER : 2440 MHz,
—3BE : 81 MHz,
— RBW : 100 kHz,
ISR -
o [E16 B/~ T GFSK #UEIEZ/Y 250 kbit/s BFHY Tx HRKRET,

AN12165 AR B E RIS ER T A RREFBINE. © 2018 FREHFSHK. REBATERF.
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2 RF Spectrum
Scale/Div 10.00 dB Ref Value 0.00 dBm

16. BEERTRY Tx FEAIKRET @ 250 kbit/s

41.7 TxHIMZRE
Tx BUHIMRBURE MXA (ES X ASRIE S TTIeENERT. EUT RUMLHSRERS 2426 MHz,
MW7
o £ "QN908x GFSK Jifl" TMEFHEHE TEE EUT,
o 1§ EUT IREAHERHIESH TxIESIER,
o 1§ N9020B IR E /IS D TR,
- % : BHIET.
- 38 : 30 MHz &l 12.75 GHz,
— RBW : 100 kHz (30 MHz — 1 GHz) , 1 MHz (1 GHz — 12.75 GHz),
MR -
. BT GFSK HURIEREJy 250 kbit/s , $HEEI 30 MHz = 1 GHz 19 Tx H49MLE,

AN12165 AR EERIER T 2R ERENNS. © 2018 FEREHESIR, (RBEEF,
MFE%EiC $E18 —2018¢E 58 15 of 27




RS AN12165
QN908x HTiT L MitiERs
1 Spectrum Mkr1 2.426 00 GHz
Scale/Div 10 dB Ref Level 12.00 dBm ---dBm
1
Video BW 100 kHz Stop 1.0000 GHz
#Sweep 8.40 ms (1001 pts)
17. Tx HIMEEL @ 250 kbit/s
. 18 B/~ 7 GFSK #iEZ/ 250 kbit/s , $EZ I 1 GHz & 12.75 GHz BY Tx 49N YL
1 Spectrum Mkr1 2.426 GHz
Scale/Div 10 dB Ref Level 12.00 dBm -0.53 dBm
#Video BW 1.0 MHz Stop 12.750 GHz
#Sweep 8.40 ms (1001 pts)
5 Marker Table v
Mode Trace Scale X Y Function Function Width Function Value
N 1 i 2426 GHz_-0.5292 dBm
N 1 f 4854 GHz|  -58.30 dBm
N 1 f 12127 GHz  -57.79dBm
18. Tx {H/MRE @ 250 kbit/s
AN12165 AR S R R T AR S ANE. © 2018 FREHESHE, (REBFTEIF.
RIF%EIS S 10— 201845 16 of 27
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4.1.8 TxBIERE
Tx FAAIREZH MXA ESOTCUER. EUT BRIIRSRERJY 2426 MHz,
WRTTE -
o {#F8 "QN908x GFSK Miit" TREFIEETZZ EUT.
« 1§ EUT REARFHIESH T ESUE,
* 15 N9020B i& & AEAIIRFAEIR,
- % - BHIETT.
- FHRRTS : 1 khz,
— {Z1E{®# : 10 MHz,
MR
o B 19 B7RT GFSK HUEIESR A 250 kbit/s BFHY Tx HEAIEH.

UEEgT ' Carrier Power -0.63 dBm
Scale/Div 10.000 dB Ref Value -50.00 dBc/Hz

" ‘I “ﬁ n| J.I

(‘ |

Start Offset 1.00 kHz Frequency Offset Stop Offset 10.0 MHz|

19. tHZIEFE @ 250 kbit/s

AN12165 AR B E RIS ER T AR EFBINE. © 2018 FREHFSHK. (REBATERF.
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QN908x GHTITE it iErE

4.2 Rx izt
421 WikiRE

1
-

i ) L W —— s signal

A

B IEE —— Interfere

ka

N5182B

20. {85 N5182B B9 GFSK Rx REENz{

EXT Trigger

_§

J-Link/UART

RF Cable “
QNY080-EVB ;

21. F N5182B i#1T GFSK Rx iz

AN12165 AR E RIS ER T AR EFBIAE. © 2018 FEEHFSF, REFERF.
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EEBES

AN12165

AN12165

QN908x ST & iztEr

422 Rx REE

Rx R EUE R BTSN AERES7E8“VALID_PCK_NUM BYESENIER | 1ZS5FEE— 1N H
FREENEITEES. GFSKE5EimEEl EUT 2RISR ERS=EfMES. T
250 kbit/s F1 500 kbit/s BIEHEERR , HP—NE GFSK #UEX4E S 50 1 GFSK #iEE.
A RaERS 300K , &IX 1500 8 , FHitE EUT B PER 2, #WER 1500 M 30.8%A9Ek
ER(E.

WL FE
o R "QN908x GFSK iz IMBHIBEET&ZI EUT,
o 15 EUT BB ARREBUEESR (250 kbit/s &, 500 kbit/s ) A9 Rx &3,
o 15 N5182BiRE 7 ARB 1&Ez{,
— $TER : 2401 MHz ( STBESHER : 1MHz ) ,
— #x1E : -95 dBm ( FE{EREIINZIKTE , BEIAR PER S8 30.8% , 1500 MM ) .

- ARB i85 :
— 3R : 500 kbit/s HUIEER GFSK REP2 S{4F0 250 kbit/s ZUEEZRAY GFSK
REP4 ST{H,

- XFEER : 8 MHz,

- ik - B—A.

- AR © EXT,
TSR -

e Rx REENIRERESEE 0, HiE 19 fliEE 39 ( =EEiXEdE ) . PEREER
7£ RFCOMM {4 eh |, Rx REBIETHE/KFENE N5189B, PER REREE 22 .

&P PUTTY finactive) RS | 2 purry nactive)

o}

22. Rx REE PER =

23 B/~ 7 GFSK #IEER=E/9 250kbit/s ATAY Rx REVE.

AR SRS AT AR SRR, © 2018 FREHFSHK, (REBATEIF.

MFAEiC
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QN908x FHTIE(E MR IER

Rx sensitivity @EVB2_250k

Channel number
-03 R

[=]

15 39

dBm
Db w
) .|‘-\ .|H .|‘-\
o o o I

-85.4 e Buck of f

——Buck on

23. Rx REEIX @ 250 kbit/s

Bl 24 B/~ 7 GFSK #uRIEZ /g 500 kbit/s ATHY Rx REUE.

Rx sensitivity @EVB2_500k

Channel number

0 15 39

dBm

r=] r=] r=]
] ] ]
= P (=]

e Bk Off

——Buck on

24. Rx RPEMX @ 500 kbit/s

AN12165 AR B E RIS ER T AR EFBINE. © 2018 FEEHHSF, REFERF.
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QN908x FHSTFE A ER

4.2.3 Rx &g/
Rx EiR/FHUDHIR B N5182B SHURLRRNER, —NRESRATRIEEEN GFSK
=5 EINRESATRETHES. WHBER 2426 MHz,
Wi 733%
o 5 "QN908x GFSK i’ IMBHEE TEE EUT,
o 1§ EUT iIRBAREEIEESR (250 kbit/s 8% 500 kbit/s ) B Rx &=,
o BEERI N5182B (FSRERIRE I ARB IR,
— SRR : 2425MHz ( $RIESAEE : 1 MHzZ) ,
- ¥xi& : -67 dBm ( FIR({ESIHZEMIRESI-67 dBm ) ,

- ARBiZE :
— 3R : 500 kbit/s HUEER GFSK REP2 S{4F0 250 kbit/s ZUEEZRAY GFSK
REP4 314,

- REEER, 8 MHz,
- K Bk,
- RIR © EXT,
o BTSSR N5182B i85 J ARB 183,
— $TER : 2424 MHz ( IBIESRZ(RIB=[fTx +/- n MHZ] , n=1,2,34,5) ,
- #R1E : IBINTHESHITIZKE , EEAF PER (& 30.8% , 1500 1,

- ARBixE :
— JRHZ @ 500 kbit/s FIEERZAY GFSK REP2 X{4#0 250 kbit/s EHEEZAY GFSK
REP4 314,

— SKHEER 1 8 MHz,
- K B,
— AR © EXT , LabView FEIElFamRE.
I
o GFSK #uEiR=A 250 kbit/s i) Rx 2/ FHA0H , 2NE 25 Fr.

AN12165 AR E RIS ER T AR EFBIAE. © 2018 FREHFSHK, (REBATERF.
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EEe AN12165

QN908x GHTITE it iErE

dB
w

-15 -10 -5 0 5 10 15
MHz

25. Rx S5/ FHitH @ 250 kbit/s
£ GFSK #ifEE==79 500 kbit/s RIER T , Rx Eeild/FHHNHIAIE 26 Fi7s.

-15 15
oo
=]
0 bz
26. Rx i/ FHiHHEix @ 500 kbit /s
AN12165 AR S B R T AR ANE. © 2018 ERUSHESA, (REBFFEIE,
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BEks AN12165

QN908x GHTITE it iErE

5 HBISH

51 Mitigsd

4

—_—

J-Link/UART
E5080A

- RF Cable
QN9OBO-EVB >

27. HRRHREIRA Rx HIGISE

5.2 RX HIEIEISEL
Rx BESEH E5080A MESHNUE.
W75 -
o {EF "QN908x GFSK Miit" TREF THEI EUT.
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6. Legal information
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6.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

6.2 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the

customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of non-
infringement, merchantability and fitness for a particular purpose. The entire
risk as to the quality, or arising out of the use or performance, of this product
remains with customer.

In no event shall NXP Semiconductors, its affiliates or their suppliers be

liable to customer for any special, indirect, consequential, punitive or
incidental damages (including without limitation damages for loss of business,
business interruption, loss of use, loss of data or information, and the like)
arising out the use of or inability to use the product, whether or not based on
tort (including negligence), strict liability, breach of contract, breach of
warranty or any other theory, even if advised of the possibility of such
damages.

Notwithstanding any damages that customer might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP Semiconductors, its
affiliates and their suppliers and customer’s exclusive remedy for all of the
foregoing shall be limited to actual damages incurred by customer based on
reasonable reliance up to the greater of the amount actually paid by
customer for the product or five dollars (US$5.00). The foregoing limitations,
exclusions and disclaimers shall apply to the maximum extent permitted by
applicable law, even if any remedy fails of its essential purpose.

6.3 Licenses

Purchase of NXP <xxx> components

<License statement text>

6.4 Patents

Notice is herewith given that the subject device uses one or more of the
following patents and that each of these patents may have corresponding
patents in other jurisdictions.

<Patent ID> — owned by <Company name>

6.5 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are property of their respective owners.

<Name> — is a trademark of NXP Semiconductors N.V.
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Be aware that important notices concerning this document and the product(s) described

herein, have been included in the section 'Legal information'.

© NXP Semiconductors N.V. 2018.

All rights reserved.
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