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System Tests

1. Introduction

This paper provides the RF evaluation test results of the DR1185_JN5169 SMA module.
The version of the module is DR1185_1V1 version C

On this module the RF port of the IN5169 is connected to a SMA connector.

The module is plugged to a mother board called “Carrier Board” (DR1174_1V4)

All the measurements have been done in conducted mode.

Module under test: n° 50

TRy w N T

| DR1174

DR1185

Fig 1. DR1185 module and DR1174 carrier board (mother board)

VB_RF

3.0nH

RF_IN JIN5169

4.3nH
1.8 pF
1pF

Fig 2. DR1185 front-end matching network

All the tests have been done with the test boards being supplied by the USB
port.
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1.1 List of Tests

AN_ 11659

System Tests

Test standards Results
ETSI EN 300 328 V1.8.1 PASS
IEEE 802.15.4 2011 PASS

A- Conducted tests

a. Tx tests
i

ii.

iii.

iv.

V.

Vi.

Vii.

b. Rx tests
i

ii.

iii.

iv.

V.

Vi.

B- Return loss
a. Tx
b. Rx

1.2 SW

Frequency accuracy
Phase noise

Tx power

TX harmonics
32MHz spurious
Other TX spurious
EVM & Offset EVM

Sensitivity

Rx spurious

LO leakage
Interference rejection
3G immunity

LTE immunity

Prior to the measurements a binary code must be loaded into the Flash memory of the

board.

The user Guide JN-UG-3099 describes how to use the Flash Programmer application for

loading the code.

The binary code that has been used for the following tests is the CMET (Customer

Module Evaluation Tool) version 4.00 compiled on 2015 March 5t

Customer Module Evaluwation Tool

Uersion 4.88

Compiled Mar

Chip ID Bx6BBAh6E6

Customer Module Evaluwation Tool
Radio Paramz BxB060180000

Wifi Mode Bxff

L 2615 18:12:48
Production Test AFPI Uersion Bx@081800846

L

L I

The TERATERM terminal emulator is used to communicate with the chip.

All information provided in this document is subject to legal disclaimers.
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2. Tests Summary
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EUROPE
reference Section limit Status
TX Maximum Power ETSIEN 300328 | 4.3.2.1 20 dBm PASS
-36 or -54 dBm
TX Spurious 30 MHz - 1GHz ETSIEN 300328 | 432582 | (dependson PASS
frequency)
100 kHz BW
S ( 30 d;m )
9 TX Spurious 1GHz - 12.5 GHz ETSIEN 300 328 | 4.3.2.8.2 PASS
7 (1MHz BW)
el
wn EVM 802.15.4 10.3.8 35% PASS
c
(19)
o
— TX Frequency Tolerance 802.15.4 10.3.9 +/- 40 ppm PASS
| min of max power 802.15.4 10.3.10 | -3 dBm PASS
. For
Phase noise (unspread) No reference . .
information
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EUROPE
reference Section limit Status
RX spurious 30 MHz - 1GHz ETSI EN 300 328 | 4.3.2.9.2 | -57 dBm (100 KHz) PASS
RX spurious 1GHz - 12.5 GHz ETSIEN 300 328 | 4.3.2.9.2 | -47 dBm (1 MHz) PASS
C
RS,
"5’_ RX Sensitivity | 802.15.4 10.3.4 -85 dBm PASS
S
()} Interference rejection N+/-1 (adjacent) 802.15.4 10.3.5 0dB PASS
o Interference rejection N+/-2 (alternate) 802.15.4 10.3.5 30dB PASS
RX Max input | 802.15.4 2011 10.3.11 -20 dBm Not tested
(7p]
>
8 Return loss in Tx mode For information
C
0 Return loss (S11)
Q
8 Return loss in Rx mode For information
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3. Conducted Tests

3.1 TXtests
The TX power of the IN5169 can be adjusted by 3 ways:

e Coarse adjustments are achieved with the PAPx modes (6 modes from PAPO to
PAP5)

¢ 3 fine tuning steps allow to increase the TX Default power by 0.8 dB, 1.2 dB or 1.6
dB by adding 0.4, 0.8 or 1.2 mA extra biasing current in the TX block of the chip.

¢ A switchable attenuator allows to attenuate the power by 2.5 dB

All these TX power modes can be combined in order to give a high flexibility on the TX
power.

In this document we will make reference only to four TX power configurations:

» “TX default power” : PAP5 + default biasing current + attenuator OFF

» “TX default power + 0.8 dB” : PAP5 + 0.4 mA extra biasing current + attenuator OFF
» “TX default power + 1.2 dB” : PAP5 + 0.8 mA extra biasing current + attenuator OFF
» “TX default power + 1.6 dB” : PAP5 + 1.2 mA extra biasing current + attenuator OFF

3.1.1 TX Test Set-Up

Spectrum analyzer
| FSP30 or FSV30 (for EVM) |

RF cable

Fig 3. Conducted Tx test set up

AN11659_20150311 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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3.1.2 Frequency Accuracy
Test method:

e Settheradioin:

o0 TX mode, CW, continuous mode, frequency : channel 18
e Setanalyzerto:

o Center frequency = 2.44 GHz , span = 1 MHz , Ref amp = 20 dBm, RBW
=10 kHz

e Measure the CW frequency with the marker of the spectrum analyzer

Result:
TX Power ( Fund)
20
10 2.440026 GHz
0
Elo
S
a0
g
-30
-40 M Mm
-50 M T T T
2.4395 2.4397 2.4399 2.4401 2.4403 2.4405
Frequency (GHz)
Fig 4. Frequency accuracy
e Measured frequency : 2.440026 GHz
e ppm value = (2440026 - 2440000) /2.440 = +10.7 ppm
Result Target 802.15.4 limit

+10.7 ppm | +/- 25 ppm | +/- 40 ppm

Note: the frequency accuracy depends on the XTAL model. The model used on the
DR1185 is AELX32M000000S039A.

AN11659_20150311 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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3.1.3 Phase Noise
Test method:
e Setthe radioin:
o TX mode, CW , continuous mode, frequency : channel 18
e Setanalyzerto:
o Center frequency = 2.44 GHz , span =1 MHz , Ref amp = 20 dBm
e Measure the phase noise at 100 kHz offset frequency

0 RBW (spectrum analyzer) = 10KHz (40dBc)

3.1.3.1 “TX Default Power” mode

Result:
TX Power and phase noise
20
8.7 dBm
10
0
E-IO
k=2
c
20 -39.1
dBm@100KHz
40 MM J\YM%
-50 T T T T
2.4395 2.4397 2.4399 2.4401 2.4403 2.4405
Frequency (GHz)

Fig 5. Conducted Phase noise with “TX default power” mode

e Marker value =-39.1dBm/10kHz =
0 Marker delta =8.7 - (- 39.1) = 47.8 dB
0 Phase noise =-47.8 -10 Log (10kHz) = -87.8 dBc/Hz
Note:
¢ Phase noise is only for information.

e There is no issue on this parameter.

AN11659_20150311 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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3.1.3.2 “TX Default power + 1.6 dB” mode
Result:

TX Power and phase noise

20

10.3 dBm
10 ﬂ
-10

——Power
-20

Power (dBm)

-34.7 dBm@100KHz

T hat

T T T T
2.4395 2.4397 2.4399 2.4401 2.4403 2.4405
Frequency (GHz)

-30

Fig 6. Conducted Phase noise with “TX default power + 1.6 dB” mode
o Marker value = -34.7 dBm/10kHz =
0 Marker delta =10.3 - (- 34.7) =45 dB
0 Phase noise = - 45 -10 Log (10kHz) = -85 dBc/Hz
Note:
¢ Phase noise is only for information.

e There is no issue on this parameter.
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3.1.4 TX Power (fundamental)
Test method:
e Setthe radioin:
0 TX mode, modulated, continuous mode
e Setanalyzerto:

o Startfreq =2.4 GHz, Stop freq =2.5 GHz
sweep time =100 ms , RBW = 3 MHz

o Max Hold mode

e Sweep all the channels from ch11 to ch26

3.1.4.1 “TXdefault Power” mode
Result:

AN_ 11659

System Tests

Ref amp =20 dBm ,

TX Power ( Fundamental)

20

10 4

+8.8 dBm +8.6 dBm

\

‘ — Power

Power (dBm)

|

\

24 2.42 2.44 2.46

Frequency (GHz)

-40 \‘\
-50 T T T T A
2.48

25

Fig 7.  TX max power with “TX default power” mode

Maximum power is on channel 11: + 8.8 dBm
Minimum power is on channel 26:+ 8.6 dBm
Tilt over frequencies is: 0.2 dB

AN11659_20150311 All information provided in this document is subject to legal disclaimers.
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3.1.4.2 “TX Default power + 0.8 dB” mode
Result:

TX Power (Fundamental)
20

+9.6 dBm +9.3dBm
| VVVVVVVVVVVVVVV

0
-10 \

\ ‘ —— Power

20 \
-30 \
-40

|
-50 ! ! ! LA

2.4 2.42 2.44 2.46 2.48 2.5

Power (dBm)

Frequency (GHz)

Fig 8. TX max power with “TX default power + 0.8 dB” mode
Maximum power is on channel 11: + 9.6 dBm
Minimum power is on channel 26:+ 9.3 dBm

Tilt over frequencies is: 0.3 dB

3.1.4.3 “TX Default power +1.2 dB” mode
Result:

TX Power ( Fundamental)

+10.2dBm +9.8dBm
w [VVVYVVVVVVVVVVVY

0
10 \
\
-20
30 \
40 \
50 \\ Ja\

2.48

2.4 242 2.44 2.46 25

Power (dBm)

Frequency (GHz)

Fig 9. TX max power with “TX default power + 1.2 dB” mode
Maximum power is on channel 11: + 10.2 dBm
Minimum power is on channel 26:+ 9.8 dBm
Tilt over frequencies is: 0.4 dB
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3.1.4.4 “TX Default power + 1.6 dB” mode
Result:

TX Power ( Fundamental)

20

+10.5 dBm +10.2dBm

/"\/ VVVVVVVYVVVVVV \
|
-
|
m |
L

2.4 242 2.44 2.46 2.48 25

L

)

Power (dBm)

Frequency (GHz)

Fig 10. TX max power with “TX default power + 1.6 dB” mode
Maximum power is on channel 11: 10.5 dBm
Minimum power is on channel 26: 10.2 dBm

Tilt over frequencies is: 0.3 dB
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3.1.5 TXspurious
3.1.5.1 Global view from 0.3GHz to 12.5 GHz
Frequency : channel 18

a. With “TX Default Power” mode

Tx spurious (0.03 to 12.5 GHz)

"default TX power™"
20

—Limit
g 20 Power (0.03 to 12.5
o GHz)
S 1 H2 H3 Ha H5
40
)
; [ T
o 2 4 6 8 10 12
o600 t+—m— - ——

-80

-100

Frequency (GHz)

Fig 11. Conducted Tx spurious with “TX default power” mode

b. With “TX Default power + 1.6 dB” mode

Tx spurious (0.03 to 12.5 GHz)
"default TX power + 1.6 dB"

20

Power (0.03 to 12.5
GHz)

—Limit

Power (dBm)
3 8
K
Ty
b
I
n
x
N
(2]
| T
} w
lew
|
|
I
5 =
S 3

-80

-100

Frequency (GHz)

Fig 12. Conducted Tx spurious with “TX default power + 1.6 dB” mode
Conclusion:

0 There are no TX spurs above the EN 300 328 limit

0 The harmonics of the wanted signal can be detected with good
margin to the limit. See detailed measurements in the following
paragraphs.

0 The spurs at +/- 32 MHz offset cannot be seen on this graph. They
are below the limit with good margin. See detailed measurements
in the following paragraphs.
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3.152 H2
Test method:
e Setthe radioin:
0 TX mode, modulated, continuous mode
e Set analyzer to:

o Start frequency =4.8 GHz, Stop frequency =5 GHz,
Ref amp =-20 dBm , sweep time = 100 ms , RBW = 1 MHz

o Max Hold mode

e Sweep all the channels from ch11 to ch26

a) With “TX Default Power” mode
Result:

H2
-20

-37.5.dBm
40 1 -41.9 dBm

YT T L
HANHARAARHAE =,
T

&
S

—
—

3
S

‘H2 power (dBm)

-90

4.8 4.85

4.‘9
Frequency (GHz)

Fig 13. Conducted H2 spurious with “TX default power” mode
Maximum power is on channel 11: -37.5 dBm
Power at channel 26: -41.9 dBm
Conclusion: Good margin (7.5 dB)
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Application note Rev. 2.0 — 2015 March 15 150f 31



NXP Semiconductors AN_11659

System Tests

b) With “TX Default Power + 1.6 dB” mode

Result:
H2
-20
30
--37.9dBm -37.9dBm

a0l M
T
S AR AN

® —H2
%-eof —'Ijimit
~
I

4
o

-80

-90

4.8 4.85

4.9
Frequency (GHz)

Fig 14. Conducted H2 spurious with “TX default power + 1.6 dB” mode
Maximum power is on channels 11 & 26: -37.9 dBm
Conclusion: Good margin (7.9 dB)
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3.1.53 HS3
Same method as H2 except the spectrum analyzer frequency start/stop are set to 7.2
and 7.5 GHz.
a) With “TX Default Power” mode
Result:
H3
-30
40
E-so
T | -57.2dBm
21'3)_607 y‘ Pﬁ M M “ ) -615dBm [ —H3
3 ——Limit
o
(a2}
I-70
80
-90 T T
7.2 7.25 7.45 7.5

7.3 7.35 7.4
Frequency (GHz)

Fig 15. Conducted H3 spurious with “TX default power” mode
Maximum power is on channel 11: - 57.2 dBm
Power on channel 26: - 61.5 dBm
Conclusion: Good margin (27.2 dB)

b) With TX Default Power + 1.6 dB

Result:
H3
-30
40
E | -50-2dBm
m-50 =
g -55.0dBm
9] . —H3
S — Limit
o
(a2}
I-70
80
-90 T T
7.2 7.25 7.3 7.35 7.4 7.45 7.5
Frequency (GHz)

Fig 16. Conducted H3 spurious with “TX default power + 1.6 dB” mode
Maximum power is on channel 11: - 50.2 dBm
Power on channel 26: - 55.0 dBm
Conclusion: Good margin (20.2dB)
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Application note Rev. 2.0 — 2015 March 15 17 of 31



NXP Semiconductors AN_11659

System Tests

3.1.54 H4

Same method as H2 except the spectrum analyzer frequency span is set from 9.6 to 10.0
GHz.

a) With “TX Default Power” mode
Result

H4

-30

@
=}

[ —Ha
‘ — Limit

max = -56.23 dBm

T -60.12 dBm

H4 power (dBm)

-80

-90

9.6 9.65 9.7 9.9 9.95 10

9.75 9.8 9.85
Frequency (GHz)

Fig 17. Conducted H4 spurious with “TX default power” mode
Conclusion: H4 harmonics cannot be detected.

b) With “TX Default Power + 1.6 dB” mode

H4

-30

&
S

[ —H4
‘ —Limit‘

|-61.9d8m -60.8 dBm

| Aottt oA ISttt

4
S

H4 power (dBm)

-80

-90

9.6 9.65 9.7 9.75 9.8 9.85 9.9 9.95 10
Frequency (GHz)

Fig 18. Conducted H4 spurious with “TX default power + 1.6 dB” mode

Power on channel 11: - 61.9 dBm
Maximum power is on channel 26: - 60.8 dBm

Conclusion: Good margin (30.8dB)
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3.1.55 H5

Same method as H2 except the spectrum analyzer frequency span is set from 12 GHz to
12.5 GHz

Result:

The fifth harmonics are below the noise floor of the spectrum analyzer.

3.1.6 32 MHz spurious
Test method:
e Setthe radio in TX, modulated, continuous mode
o0 TX mode, CW, continuous mode, frequency : channel 18
e Setanalyzerto:
o Center frequency = 2.44 GHz , span = 100 MHz, Ref amp = 20 dBm

e Measure the spurs level at +/- 32 MHz frequency offset from the carrier
frequency with the marker.

3.1.6.1 With “TX default power” mode

Result:

TX Power ( Fund + 32 MHz spur)
20

+9.0 dBm

AN

15
 —
e

Power (dBm)
8
|-

&
S

/ —— Power

/ \ —=— | imit
-43.9 dBm

i N D

Y e i

A
S

&
=}

-60 T T T T
2.39 2.41 2.43 2.45 2.47 2.49

Frequency (GHz)

Fig 19. Conducted 32MHz spurious with “TX default power” mode
Fundamental peak level: 9.0 dBm
Left quartz (32MHz) spur peak level: -43.9 dBm

Right quartz (32MHz) spur peak level: -44.1 dBm
Conclusion: Good margin: 13.9 dB
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3.1.6.2 With “TX default power + 1.6 dB” mode

TX Power ( Fund)
20

0 |
. |
. |

B S

N | / \ —=— Limit
AN

e R S

Power (dBm)

[
S

A
S

-60 T T T T
2.39 2.41 2.43 2.45 2.47 2.49

Frequency (GHz)

Fig 20. Conducted 32MHz spurious with “TX default power + 1.6 dB” mode
Fundamental peak level: 10.6 dBm
Left quartz (32MHz) spur peak level: -43.5 dBm

Right quartz (32MHz) spur peak level: -44.0 dBm
Conclusion: Good margin: 13.5 dB

3.1.7 TX Modulation quality

3.1.7.1 Overview
Test conditions:

e Channel 18

e TX default power

T Diagebial Drermeed = Keysmght 59600 VEA Software (4.5a)

[P

Fig 21. OQPSK modulation quality

AN11659_20150311 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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3.1.7.2 EVM
Test method:

e Connect the RF port of the module to the R&S FSV30 Spectrum Analyzer. Use the
specific menu of the Spectrum Analyzer to do the EVM measurement

e Set the IN5169 in “Tx default power” mode
e Set the TX frequency to channel 11
¢ Measure the EVM value.

e Repeat the test for each channel

EVM
40
35
30
= 25
S
=
5 20 —=—EVM
——802.15.4 limit
15
10
5
'_./\_4‘ ————— 4_/1—\.\.
0 T T T T T T T
11 13 15 17 19 21 23 25
Channel N°
Fig 22. EVM

3.1.7.3 Offset EVM

Test method: same as EVM measurement. The same menu is used for EVM and Offset
EVM measurements.

Offset EVM
5
45
4
35
é\’/ 3
=
a 2.5 —a—0Offset_EVM
- ——Datasheet limit
2
n
=
© 15
1
05 P e
— —
0 T T T T T T
11 13 15 17 19 21 23 25
Channel N°

Fig 23. Offset EVM

Conclusion: both the EVM and Offset EVM are stable over frequency

AN11659_20150311 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.

Application note Rev. 2.0 — 2015 March 15 21 of 31



NXP Semiconductors AN_11659

System Tests

3.2 RXtests
3.2.1 Test Set-Up

MXG generator

ceaadnn a

Trigger

RF cable

Trigger|

| USB/UART - e+

DIO8

Fig 25. Conducted Rx test set up for interference rejection

Spectrum analyzer

Fig 26. Conducted Rx test set up for spurious

AN11659_20150311 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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3.2.2 Sensitivity
Test method:
The sensitivity tests were done in a Faraday cage.
Generator: Agilent NX5181 (MXG)

The generator is used in ARB mode to generate a pattern of 1000 packets of 20 octets.
The DIOS8 of the JN5169 is connected to the trigger input of the generator.

A TERATERM window is used to control the module.
¢ Set the receiver frequency to channel 11
e Set the module in “Trigger packet test”.

e The connection is automatically established and the PER (Packet Error Rate) is
measured.

¢ Decrease the level of the generator at the RF input of the module until PER = 1%.

¢ Repeat the test for each channel.

Result:
Sensitivity
-100
-98
sl
e e B e T e T e T e I e I e I e N e O e I e O e O s I s B s B s B
> 92 H =
i nlnlnn nlninininlnlnnnln il
L B o Y [ [ )y 0 s s e e e ) Y o P e
g H -4 R FHR R R B
-84 + 1 1 1 —— 1 - - 1 1 1 1 1 1 1 —
7 I e I e e I e e I e I e I e I e e I e I e I e I e I e
-80 T T T T T T T T T T T T T T T
chll ch12 ch13 chl14 chl5 ch16 chl7 ch18 ch19 ch20 ch21 ch22 ch23 ch24 ch25 ch26
Channel

Fig 27. Sensitivity
Average value = -96.5 dBm.
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3.2.3 Receiver maximum input level
Test method:
e The same test set-up as the sensitivity test is used.
e The “Trigger packet test” is used in the same way as the sensitivity test
e The measurement is done on channel 17 only.

e The signal level is increased up to the PER = 1%

Result:
The maximum power that can be delivered by the MXG generator is + 17 dBm.
With this input level the PER = 0.

Conclusion:

The receiver maximum input level is higher than 17 dBm.

3.2.4 RXspurious
3.2.4.1 Wide Band
Test method:
e Settheradioin:
0 Receiver mode, frequency : channel 18
e Setthe analyzerto:
0 Refamp =-20 dBm, Trace = max hold , detector = max peak
= Start/Stop frequency : 30 MHz / 1GHz
v' RBW =100 kHz ,
= Then Start/Stop frequency : 1 GHz/12.75 MHz
v" RBW =1MHz

-20

Rx spurious (0.03 to 12.5 GHz)

-30

-40

-50 o ——Limit
0.03 to 12.5 GHz

-60

2LO

70— ——

-80

Spurious power (dBm)

-90

Frequency (GHz)

Fig 28. Conducted Rx spurious

Note: There are no spurs. Only LO leakage is detected. Detailed LO leakage
measurement is described in the following paragraph.
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3.24.2 LO leakage
Channel Frequency: 2405 MHz (channel 11)
LO frequency = channel frequency — 1.3125 MHz

&=

Fig 29. LO leakage
LO leakage = -58.1 dBm

3.2.5 Receiver Interference Rejection
3.2.5.1 Adjacent and alternate channels

Interferers are located in the adjacent channel (n-1 and n+1) or alternate channels (n-2
and n+2).

The test is performed for only one interfering signal at a time.
Test method:

Generator for desired signal: Agilent NX5181 (MXG)
Generator for interferers: R&S SFU

Criterion: PER <1 %

The wanted signal is set to - 82 dBm. The interferer is increased until the PER threshold
has been reached.

Channels under test: 11, 18 and 26

Result:
chl8 ch18 ch26
2405 2440 2480
n-2 n-1 n+1 n+2 n-2 n-1 n+1 n+2 n-2 n-1 n+1 n+2
2395 2400 2410 2415 2430 2435 2445 2450 2470 2475 2485 2490
Interferer level (dBc) 39.2 18.2 33.2 42.7 39.2 18.2 33.2 42.2 38.2 18.2 32.7 42.2
802.15.4 limit (dB) 30 0 0 30 30 0 0 30 30 0 0 30
st oz [ Gz [ w7 [ 5o7 | oz w7 [z [ 522 ]  [ez [ ez [ 7 [ 507 ]

Fig 30. Adjacent and alternate rejection

Conclusion: 8.2 dB margin, worst case.
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3.2.5.2 N-3 and n+3 channels

Test method:
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Same as Adjacent and alternate channels but the interferer is set at 15 MHz offset from

the desired channel.

Result:
chil chi8
2405 2440
n-3 n+3 n-3 n+3
2390 2420 2425 2455
|Interferer lewvel (dBc) 44.2 47.7 44.7 46.7

Fig 31. Other In Band rejection

ch26
2480
n-3 n+3
2465 2495
44.7 46.7

Note: This test is for information. There are no specifications for it.

3.2.5.3 3G blocker

A CW is used as a 3 G interferer. It is set at 2100 MHz.

Test method:

Generator for desired signal: Agilent NX5181 (MXG)
Generator for 3G blocker: R&S SFU

Criterion: PER <1 %

The wanted signal is set to - 82 dBm. The interferer level is increased until the PER
threshold has been reached.

Channels under test: 11.

Result:

ch1l

2405

3G

2100

|Inten‘erer level (dBm)

-6.3

Fig 32. 3G immunity

Note: This test is for information. There are no specifications for it.
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3.2.5.4 LTE blocker (2500 MHz band)
A CW is used as a LTE interferer. It is set at 2500 MHz.
Test method:
Generator for desired signal: Agilent NX5181 (MXG)
Generator for LTE blocker: R&S SFU
Criterion: PER <1 %

The wanted signal is set to - 82 dBm. The interferer level is increased until the PER
threshold has been reached.

Channels under test: 26.

Result:

ch26
2480
3G
2500
hntedbrerlevel(dBrn) -18.8

Fig 33. LTE immunity

Note: This test is for information. There are no specifications for it.

4. Return loss

41 TX
Fig 34. S11Tx
-8.2 dB (2.48 GHz) <S11< -7.2 dB (2.405GHz)
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42 RX

Fig 35. S11 Rx
-25.5.6dB (2.48 GHz) <S11< -12.7 dB (2.405 GHz)

Note: These tests are for information. There are no specifications for them.

5. Conclusion

Beyond the R&TTE and 812.15.4 compliances, these radio tests prove the good
performances of the JIN5169 wireless Zigbee microcontroller.

6. References

ETS EN 300 328: European Telecommunication Standard - Radio Equipment and
Systems (RES) Wideband data transmission systems, Technical characteristics and test
conditions for data transmission equipment operating in the 2.4GHz ISM band and using
spread spectrum modulation techniques

IEEE 802.15.4: IEEE standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks —
Specific requirements — Part 15.4: Wireless Medium Access Control (MAC) and Physical
Layer (PHY) Specifications for Low Rate Wireless Personnel Area Networks (LR-
WPANS)
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7.1 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.

7.2 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
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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.

7.3 Licenses

Purchase of NXP <xxx>components

<License statement text>

7.4 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>

7.5 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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