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1. INT NODE TEST AND Test Program D/L Using the Power Supply

1-1. INPUT Power
— INT NODE is powered by a Power Supply. current consumption check using the Power
Supply
- Power Supply settings DC15V, 0.5A
— INT NODE’s average power consumption is under 0.45W. Current consumption 3mA+1mA

@ 15V

1-2. Change into ISP mode.
1-3. Connect Debug Cable to Z_Deg port(J2). (Use Pogo Pin)

1-4. Execute Device-Programmer MD 2.60 Program.

[@)Device-Programmer MD - RadioPulse Inc. =10l x|
File(E) Wiew(¥) Help(H)
Direct-Download ¥ | |[Maze7n = ] |[ose o serial Port (cpzton 7] 2 | ) HesEdior | 2 | @ |
[5] Open Hex Code File Td = 3
+ Rardware Information +
[Bark on =] [ =l = X
Hox File Name Start Time ¥ Auto Increment [~ Barcode Scanner
Last moditisd time  © Address Type RadioPulze IEEE =
Hesx File Size Finish Time :
Address range IEEE Address 0 15 57 [0 monmnzE + | -
Maxirmurn [EREREN FFFFFFFF  + | -
(5] Multiple Device Programming El| Other Hardware Information
[~Operation —————————————— ~Modem Configuration Type ————————— Chip Identifier | MG2470
% Program Hex Cade ¢ Read Hex Cade & Overwrite with hardware information. Transmit Power | 0
I~ code protection " Retain hardvware information in flash memory. ’ Data Rate 250 Kbps
' Erase ROM " Read HB Mot including harcware information. Stack Identifier | Mone
RF Charnel Channel 11 (2405 MHz)
[ name Adcress I Status I PaN Identifier | 12 34
v
com13 Metwork Address |00 01

Secwrity Level NO
Preconfig-Mode | 00
Metwork Key 00 0000 00 00 00 00 00 00 00 00 00 00 00 00 00

Reserved-0 00 00 00 00 00 00 00 00
Extended PanlD |00 00 00 00 00 00 00 00
Resarved-1 00 00 00 00 00 00 00 00

General Word-0 |00 00
General Wword-1 |00 00

< Device-Programmer MD 2.60 Execution screen >

1-5.  Select the MG2450/2455.

[®)Device—Programmer MD - RadioPulse Inc,

File(E)  View() Help(H)
Direct-Download 7] | [mez#70 =l ][t to serial port (cPatax) ] 2 | ) Hexedior |2 | @ |

MG2400-F43

[o] Open Hex Code f

IBank Ot vl

= Hardware Information =

5 X

Hez: File Mame Start Time : ¥ Auto Increr
Last modified time -

Address Type Ran
Hex File Size : Firish Time : I_
Address range |IEEE Address I_

< Device-Programmer2| Device Setting>
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1-6. Open the RF Test Program to download INT
MG245X-KMW_IQVIEWER_V22_PA_Rev02.HOO
MG245X-KMW_IQVIEWER_V22_PA_Rev02.HO1
— Download only choose HOO file extension.
1-7.  Download
Device—F‘ruglammer MD - RadioPulse Inc,
File(E)  Wiew(Y) Help(H)
Direct-Download =] |[MGz4s0 2455 =] | =] |[UsBtoserimtpart ccretom =] 2 | ] HexEdiar [N, | @ |
[G] Open Hex Code File — =
[Baricon =] [eerio 7] D LKRPROECTLCS D1 zighestPartronx testiSP_Fiw hex X » nardwiare fniormaton =
Gank O Name e Stert Time - ¥ &uto Increment [~ Barcode Scanner
Last modified time 13072012 15:10:08 1TAFI2012 113533382 Address Tune E TP EOE =
Bank 1 Mame Finizh Time up | adioPulse
Last modified time ATHT/2012 11:35.45:652 IEEE &ddress [ 01557 W| nooon2s «
Bank 3 M —]
L:; modiaf:;ﬁme [ success ] Marimum [N IT| FF FF FF FF [
[o] Multiple Device Pragramming El| Other Hardware Infarmation
r~ Operation Modem Configuration Type Chip Identifier MG2450 [ 2455
@& Program Hex Code 47 Read Hex Code @ Creerwrite with harchware information Power Identifier | 1.5% Powered Daevice
= code protection & Retain hardware information in fiash memary. ‘ NMndam Identifier | Zighee 250K bps Capable
€ Eraze ROM  Read HB Mot including b 1‘ Stack Wer | ZigBee 2007 J ZigBee Pro
A [success] Device-Programmer MD nal Channal 11 (2405 MHz)
| thin__| ko L chip type : MG2455 entifier | 12 34
CoM13 0x00155101 00000028 T Address |00 01
y Leval oo
rrreconfig-Made |00
|| |NEtWDrk Key 00 00 00 00 00 00 00 00 00 00 00 00 ©
< Download complete message >
1-8. Change into Operating Mode
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2. IQ NxN Test Setting
Setting test environment as under figure
L Block Diagram
< Test environment image>
Then Check

2-1.

KN-1-062 (15.12.21)-0

communication to PC to IQ NXN

< IQ NXN rear >
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2-1. Setting PC's IP as under figure.

. N
Internet Protacol Version 4 (TCP/IPW) 24 (B

IP Zaxil): 192,168 . 10 |, 253
PEEY.EE I F A
JI12 HOIEOND:: 192,168 . 10, 1

FHEZE DNS MH Z 2= 221
@ [HS DNS MU F2: AFE(ER
J12 25 DNS MH(P):
H DNS MH A

ClEd i £3 FES ML) a3,

< PCQ| IP Setting >

2-2.  Execute 1Q signal for Zigbee. And Setting Parameter as under figure.

[ Parameters

Tester IP Address

Sample Interval 2ms =

EVM Power Averaging | ;

I

Trigger Timeout (sees) (oo

Int=t nt R IF
i Mz

I

[ i@ Swap

< IQsignal for Zigbee Program Parameter Setting >

A. Connect USB to Serial Cable to Z_Deg port(J2).

3. TX Test

3-1. Connect IQ NXN's RF1 channel to RF output(TEM CELL) using the RF Cable.

TEM CELL

RF PORT

<Connection IQ nxn RF1 PORT and TEM CELL rear RF PORT RF cable>

AW
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3-2. Execute Tera Term
— serial port as under figure.
: The Top bar ‘Setup’ -> ‘Serial Port ...” selection

rTera Term: Serial port setup - M
Baud rate: 115200 ~
Data: 8 bit - Cancel
Flow control:
Transmit delay
I 0 msec/char 0 msec/line

< Tera Term's Serial Port Setting>

— Press 'H' key on the keyboard to display the test menu as below..

-
B COM15:115200baud - Tera Term VT

= | B [ |

File Edit Setup Centrol Window Help

=== KMl TEST MENU ===

[2] © |0wiew Rx PER Result {Rx Count)
[C] : Channel Change

[H] & Merw Display again

[T] © IQview Tx (Data Transmit)

[M] & 10%iew T« Modulation with IF3

[U] + TEST_THOUT : Unmodulated Carrier
[B] : TEST_THOUT : Back To Mormal Hodefl

< KMW TEST MENU >

— Press 'C' key on the keyboard and select channel.

~—

-
§L COM15:115200baud - Tera Term VT

el

|Ei|e Edit Setup Control Window Help

[Channe! Change]
Current Channel @ 11 (2405 MHz)
Input Channel (11 ~ 267 @ 11 (2405 HHz) === OK

< For example selected

11 channel.>

— If press 'M' on the keyboard, Tx will be sent Modulation with IFS.
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(& comisiisooobaud - Teratermvr [E=SREERX

File Edit Setup Ceontrol Window Help

ITEST_THDUT v Modulation with IFS === OK

<Modulation Tx Out>
3-3. Execute Tx test using the 'IQ signal for Zigbee' PC Program

Setting Input Parameters as under figure.

2 e o 2gnee e SR I rout Parameters [ -

File Setup Tools View Help P s s s s s EEEE s EEEE EEEEEE s s EEEE S S SEE S sE s EE S EEEEE--
|— Signal Capture - — Input Parameters

- 1 RF Ch el M Signal Lewel Ext | Atten, Tri T Trigger Level
Start | snge LeRRFPort (V] RF Input ann i e st e I :

. 20 / 2450 MMz 10 dBm j 15d8 Signal Trigger - -25 dB max :’
@ Curiunuw:{ @ Fight RF Port ) . :
Auto Range H :
-

- RF Input : Left RF PORT
- RF Channel : 20/2450MHz (@ Test Ch. 20CH)
- Max Signal Level : 10dBm

- Trigger type : signal trigger
-.Trigger level : -25dBm
- External Atten : 16dB

Measurement Antenna : Flat Type Antenna Coupler (TC-93026A, Maker : TESCOM)

DUT position

!

Ant. Coupler 2/ 0il TEST FIXTURE & = 5t1)
=% & W-NODE ModuleZ2i &l 2&
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Input Parameter:
RF Channel Max Signal Level External Atten Trigoer Type Trigaer Level
(@ Left RF Port RF Input - - A
B 20 1 2450 MHz - 10 dBm j‘ 11 dB Signal Trigoer - -25 dB max j
() Right RF Port
Performing data capture...
Power vs Time [ awg1 ‘
10 r r T T T — Measurement:
| H Current Average -
a 3 Packet Pomer:
Peak PR 5.34 5.34 dBm
H Avy PWR {all) 3.37  3.37 dEm
Avg PWE (no gap) 4.76  4.76 dEm
T - Packer EVI:
o EVM (ALL} 10.57 10.57 &
= : EVM (DU 10,65 10.65 &
E H EVM (SHR+FHR) 10.34 10.34 3
& :
H Dffset EVM (ALL} 2.3z 2.32 %
Dffset EVH (PSDI} z.29 z.29 %
: Offset EVM (SHR4PHR) Z.37 2.37 %
H Packet Detail:
H i ' | Freg Error -7.64 -7.64 kHz
500 1000 1500 2500 i‘i’:ﬁ;i:ﬁ‘;ﬁ“s“ e e iy
Time [us]

Symbaol Constellation

-10F-- Margin
34348 4.1hHz
33348 -3.00Hz

PS50 [dBm /100 kHz]

Recalculate

] S I R I I I I I i i i
-30 -20 -10 1} 10 .l 30 -1 1} 1
Frequency [MHz] |

< Tx test measure >

- Compare with the following items to check for defects

ltems Req'd Spec Remark
Transmit Power (Peak Power) 25dBm [6.9.5]IEEE802.15.4-2006
Spectrum PSD mask Check [6.5.3.1]IEEE802.15.4-2006
Transmit Center Frequency Tolerance +40ppm [6.9.4]IEEE802.15.4-2006
Error Vector Magnitude <35% [6.9.3]IEEE802.15.4-2006

< Zigbee Rx Test ChecK List>

— RX Test

4-1. Execute 'vector signal analyzer' as under figure.

IQsignal for ZigBee - Vecto

File Setup View Help

Signal C Vector Signal Generator Ctrl+G Pter
s - RF Chi | Max Signal Level External Atten.
Start ) Single @ Left RF Port RF Input anne! ) 8
T — e — 20 7 2450WHz 0dBm j 1B
Auto Range b R °

Power vs Time
Measure

Tave Nc

Power [dBm]

< Execute Vector signal analyzer >
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4-2. Connect IQnxn's RF2 Channel to device's output.

Or Change input parameters(Left RF Port-> Right RF Port)

Input Parameters I

File Setup Tools View Help [

Signal Capture——— 1 — Input Plramelers4=—
. 1
Start | Disngle Left RF Port [¥] RF Input :
Auto Rangs I c-wulmwi @ Right RF Port :
-
4-3. Open the 'zigbee_psdu20.mod’ file
r
IGsignal for ZigBee - Vector Signal Generator zigbeel.mo
ignal f: g gnal g d
Help
Cpen Generator File T Configurstion
Exit Ctrl+x |5 RF Channel Signal
————7 57T 10w Start 11 | 2405 MHz v: Zighee (802154) | [Fluasv
5 T T T T : : T
0 L O Y
|| g H
| B Rt TP R TRy PP P PP e SR PR PP rY PEPPEEEEPPE P PR o
| L m
| E 0 R TR N S R TN AU SUUUTONE B B 7igbee_psdu?0.mod

Setting ‘A’ section as under figure.
(IEEE802.15.4-2006
offset) -70dBm

>-85dBm reference

. test environment condiction, External Atten 16dB(Loss

B 1Qsignal for Zig ignal Genera ps l =] x|

File Help

TX Control T Configuration

- ) Continuous RF Channel Signal
2 [ Start | [20 1 2450MHz v | |Zigbee(802154) +| [JUQSwap [7]RF Output
@ | 1000 ] J
RF TX ON )
="p
> LY
g T T T T T T *PDW&I’— _ﬁ
' ' i ' Signal Level 1
o -F- ; , -70 | dBm
; ; . o
'5_ """""""""""""" :r """"""" | . : S "":"' - "
A0f----- K ; ; Tem e ‘JL'

E : H ;

% —15_““' e e e e === ===

= : : : Cortimon Mode Yoltages

% 7| TS e FEEEEEEp P PeEEEE A CEsETsaEs cdeeed] .

8 : : : Q=l []SetCMV
| e it e S 0 0
| I | T— SRR . I A . -

Y] AN R B sl e e e R e
40 i | 1 1 | Il =
100 200 300 400 500 600
Time [us]
B
Power  |ch Gch

4-4. Execute ‘Tera Term' And then Setting port. ( 3-2. Reference setting Teraterm)

KN-1-062 (15.12.21)-0
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4-5.  Select RF ON/OFF button as under figure, select 'Start' button. then number 1000's Tx data
is transmitted to the INT NODE Board..

B 1Qsignal for ZigBee - Vector Signal Generator zigbeel.mod

File Help
— TX Conkrol — TH Configuration
oL RF Channel Signal
RF ON / OFF o .
o 1000 [ Start ] 11 § 2405 MHz ‘. Zighea (B
5 ; : - ; : 5 T T ! T T
; ; ; - O - famave : + .

<RF ON/OFF, Start Button>

4-2. If press '2' on the keyboard, can be check transmitted result.

%= come115200baud - Tera term VA O (o] =

Eile Edit Setup Contrel Window Help

[Channel Change]
Current Channel @ 11 (2405 MHz)
Input Channel (11 ~ 267 ¢ 11 (2405 HHz) === 0K

RxCount CRC OK = 1000 —
RwCount CRC FAIL = 0 (N

< Tera Term Rx count Output Screen >

— Compare with the following items to check for defects

ltems Req'd Spec Remark
[6.5.3.3]IEEE802.15.4-2006
Receiver Sensitivity 2-70dBm
(=-85dBm)
Packet Error Rate(1000) <1% [6.5.3.3]IEEE802.15.4-2006
Receiver maximum input level -20dBm [6.9.6]IEEE802.15.4-2006

<] IEEE802.15.4 standardize Zigbee Rx Test Check List >

® Specified as =-85dBm on |EEEB02.15.4-2006, Changed to =-75dBm considering that the test environment is

wireless.
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FCC compliance Information

FCC Information to User

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the interference by
one of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

» Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

« Consult the dealer or an experienced radio/TV technician for help.

Caution
Modifications not expressly approved by the party responsible for compliance could void the user’s authority

to operate the equipment.

FCC Compliance Information : This device complies with Part 15 of the FCC Rules. Operation is subject to

the following two conditions: (1) This device may not cause harmful interference, and (2) this device must

accept any interference received, including interference that may cause undesired operation

Including interference that may cause undesired operation. Modifications not expressly approved by the

manufacturer could void the user’s authority To operated the equipment under FCC rules. To satisfy FCC

exterior labeling requirements, the following text must be placed on the exterior of the end product.
Contains Transmitter Module FCC ID : ORIINTNODEHPV03

CAUTION : This device and its antenna(s) must not be co—located or operated in conjunction with any other

antenna or transmitter. End users cannot modify this transmitter device. Any unauthorized modification could

void the user’s authority to operate this device.

This module is limited to installation in fixed applications, and only installed Lighting Fixture. This module can

not be attached to other device without Lighting device.

IMPORTANT NOTE:

FCC RF Radiation Exposure Statement:

This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment.

This equipment should be installed and operated with a minimum distance of 20 centimeters between the

radiator and your body.This transmitter must not be co—located or operating in conjunction with any other

antenna or transmitter.

AW
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This device is intended only for OEM integrators under the following conditions:

1)The transmitter module may not be co-located with any other transmitter or antenna,

2)OEM shall not supply any tool or info to the end-user regarding to Regulatory Domain change.

As long as 2 conditions above are met, further transmitter test will not be required. However, the OEM
integrator is still responsible for testing their end—product for any additional compliance requirements

required with this module installed (for example, digital device emissions, PC peripheral requirements, etc.).

IMPORTANT NOTE: In the event that these conditions can not be met (for example certain laptop
configurations or co-location with another transmitter), then the FCC authorization is no longer considered
valid and the FCC ID can not be used on the final product. In these circumstances, the OEM integrator will
be responsible for re—evaluating the end product (including the transmitter) and obtaining a separate FCC
authorization.

Manual Information To the End User The OEM integrator has to be aware not to provide information to the
end user regarding how to install or remove this RF module in the user’s manual of the end product which
integrates this module. The end user manual shall include all required regulatory information/warning as

show in this manual.
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