EMC - FCC TEST REPORT
Comnllance Report No.: EMC-FCC-R0068

http://www.emc2000.co.kr

Appendix 6.

User manual

EMC compliance Ltd. Page: 1 of 1
480-5 Shin-dong, Yeongtong-gu, Suwon-city, Gyunggi-do, 443-390, Korea
82 31336 9919 (Main) 82 31 336 4767 (Fax)

This test report shall not be reproduced except in full, Without the written approval.




PMA(Power Measurement
Adapter) Hardware Description

GeneTel Systems, Inc.
2012-05-26



Contents

1. Hardware DESCIIPLION w.ueeeeiiieeircnettiensneetiecsssnnssesssssnnssssssssssssssssssnsases 4
L2 INTFOTUCTION oottt 4
1.2 Overall System CONfIQUIALION ...ttt sas s 4
1.3 PMA INTFOQUCTION oottt 5

L3301 FTONE VIBW ettt b s e 5
1.4 BIOCK DESCIIPLION oottt sttt s s b aesae s sansans 6
1.4, 1. OVETAII BIOCK .ottt e 6
1.4.3. BIUEBITA-XP20B ......orrieierirrerrieierireiseiesesiseisesssse s ssss s sssssssssssssssessssssssssssssssssssssssssssnnes 7
RN X e A=Y (CATe =T ) DO 8
1.4.3 SPS-PMA-ZBB-PS206........ooorreireerieireeireeireeie sttt sttt sttt sttt seens 9
1.5 SCRBMALICS ..ottt 10
1.5.1 BLUEBIRD-=XP20B.........ooireirieireeirieireeiseeireeiseae st isese st sess s ssssesssas st easssessssesssssanes 10
1.5.2 SPS-PMA-ZBB-PS206........oorrereereerertertetste sttt sttt sssaees 11
L1.5.3 GT-ZBM ettt s sttt ettt 12
1.6 PANT LIST oottt bbbt 13
1.6.1 BLUEBIRD-XP20B.........ooiiriireireeirieireeireeiseieiseee sttt sess st ssse st sseasssessssesssssanes 13
1.6.2 SPS-PMA-ZBB-PS206........cocorerereeireeireeireeirteste sttt sttt sassssssssssssssanes 14
=] L ATe === I 15
1.7 CIirCUILS DESCIIPLION cooueeietietiretseee ittt ettt 16
1.7.1 POWET SUPPIY oottt sttt et ssesineen 16
L.7.2 ZIGBEE...e ettt 17



L7 3 MU ettt st s e 18

1.7.4 Serial Flash EEPROM ...t ssse s sssesaees 19

1.8 RF MODEM SPECITICALION ...ttt tenassas s aesas s s st s sessassensans 20
L8 L ZIGBE ...ttt sttt et en 20
1.8.2 ZigBee Antenna Specification and CharacteristiC........cccoouercerceeeeereerererereennn, 22

2. HOW 10 SEIUP PIMA ... eeeeeeeeeeeeccrnneeeeeeteeeeeeeesssssssssssssseeesssssssnssnssnsasees 25
2.0 ZIGBBE ..t e s e baen 25
2.1.1. Zighee ChanNel SELUP ..ottt sssss s b sssss s s s b ssssssansanens 25

Caution : Any changes or modifications in construction of this device which are not
expressly approved by the party responsible for compliance could void the user's authority
to operate the equipment.



n
텍스트 상자   
Caution : Any changes or modifications in construction of this device which are not expressly approved by the party responsible for compliance could void the user's authority to operate the equipment.



1. Hardware Description

1.1 Introduction

PMA (Power Measurement Adaptor) is a kind of smart plug that is connected to the
outlet of home electricity AC220V to measure the power consumption through the
plug. The measured statistics can be transferred to PCAP(Power Control Access
Point) via ZigBee wireless protocol and stores the polled statistics into internal
storage device until it was retrieved by the remote smart phone user. A registered
user can retrieve the statistics or control the AC line connectivity by using smart
phone application. A user can also directly access PMA to read real time power
consumption information.

1.2 Overall System Configuration
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Figure 1 Overall System Configuration



1.3 PMA Introduction

1.3.1. Front View

Figure 2 PMA Front View
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1.3.2. Rear View



Figure 3 PMA Rear View

1.4 Block Description

1.4.1. Overall Block
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Figure 4 Overall Block Configuration

DC power required for PMA is DC 5.0V is converted from home electricity AC220 to
DC +5.0V using AC/DC adaptor. The +5.0V is used for both BLUEBIRD-XP206 and
SPS-PMA-ZBB-PS206 which are the composed of PMA. BLUEBIRD-XP206 is
carrier board for SPS-PMA-ZBB-PS206 and its function is to measure AC power
consumption and maintain connection with PCAP through ZigBee protocol.

1.4.3. BlueBird-XP206




Ac+220v | AD/DC DC +5V
DC +3.3V
DC+5V
— PS-PMA- <« UARTO
ZBB-
 PS206 MSP430
LEp (e FE4272 E
(32.768 KHz) L
GPIO | A
TAG , GPIO ¢ '

Figure 5 BlueBird-XP206

BLUEBIRD-XP206 is carrier board for SPS-PMA-ZBB-PS206 and its function is to
measure AC power consumption and maintains connection with PCAP through
ZigBee protocol. The core of the board is microcontroller, MSP430. It measures AC
input voltage and current to calculate power consumption and controls relay to block
AC electricity for the electrical goods which power was supplied through PMA. The
core microcontroller communicates with PCAP by using ZigBee wireless protocol.
The ZigBee protocol is handled by ZBM, a ZigBee module on SPS-PMA-ZBB-206.

1.4.2 GT-ZBM(ZigBee)
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Figure 6 GT-ZBM Block Diagram

ZBM(ZigBee Module) is a module with ZigBee controller that is used to communicate
with PCAP.

1.4.3 SPS-PMA-ZBB-PS206
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Figure 7 SPS-PMA-ZBB-PS206

SPS-PMA-ZBB-PS206 is a module which can be assembled with SPS-PBLUEBIRD-
XP206. Two main circuits are ZigBee wireless communication and PIR sensor
circuit. . SPS-PMA-ZBB-PS206 communicates with PCAP through UART serial
interface but PIR sensor is controlled directly by microcontroller on carrier board. It
has its own storage device to store measured sensor data and can be retrieved by
PCAP when it was accessed. ZigBee controller MG2455 has real time clock so it



store sensor data with time information. SPS-PMA-ZBB-PS206 board an ability to
upgrade firmware to improve or modify its functions.

1.5 Schematics
1.5.1 BLUEBIRD-XP206
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Figure8 BLUEBIRD-XP206 Schematic 1 of 2
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Figure 9 BLUEBIRD-XP206 Schematic 2 of 2
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Figure 10 SPS-PMA-ZBB Schematic 1 of 2
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Figure 11 SPS-PMA-ZBB Schematic 2 of 2

1.5.3 GT-ZBM
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1.6 Part List
1.6.1 BLUEBIRD-XP206

NO Part No Description Vendor Q'ty | Reference

1 FIN HEADER SOCKET(1x7, 1.27mm) |PIN HEADER SOCKET FEMALE 1,27 SAMTEC 1 CH1

2 (IZANEﬁEdan;;SD?gI';EnTm) FIN HEADER SOCKET FEMALE 2.54 SAMTEC £ CH3CHE CNT,
3 12066 333K251 CAP 33nF/250Y 3216 WALSIN 4 (o3 Wt o Yot
4 CLI0B104KBBNNNG CAP 0. 1UF B0Y 1608 SAMIUNG 4 CHCRCIOCTI
5 TMCMATC106MTRE T/T CAP 100F 10W(16Y) 2216 HIT ACHI 2 [oxNod:

B CL2IFI0EZPFNNNG CAP 100F B.3% 2012 SAMIUNG 1 c17

7 CL21B 105K OFNNNE CAP 1UF 16Y 2012 SAMSUNG 2 C18c19

& SAR 04 DIODE TVS KD 1 ]|

9 141 4em SWITCHING DIODE ROHM 1 el

10 BILM 18P G300SN 1D BEAD 1608 300hm 1000m4 0.05 DCR MURATA 2 FE1,FE2

1 S-114T-139 Themal Fuse 139°C SUNG WO 1 Fi

12 LabAZ1 PN 1ROM C 0D INDUCTOR 1,0UH 800m & 2012 MURATA £ L1.L2Ls

12 RACO-053C AC-DC module RECOM 1 PR

14 2MT002 W-channel Trench MOSFET N3P 1 al

15 NTTE-A-Z-BWDC Relay FORWARD 1 Rl

16 WH 1 2x2303FTL RES 230K F 3216 WALSIN £ R1L.RZA3

17 WRDEX1001FTL RES 1K F 2012 WALSIN 4 R4.RERERIO
18 WROSX1B01FTL RES 1.5K F 2012 WALSIN 1 RS

19 LR2728-24R020F1 RES OROZ (BE71, 3, F) 2HerH At 1 AT

20 AC1E08J000C S RES Oohm J 1608 SAMSUNG 2 R14R15.R1E
2 AC1E0AI103CS RES 10K J 1608 SAMSUNG 3 R1&.R19.R27
2z KLT-1105VE TACK 3/W R/a KOREAMA 1 S

23 hSPAI0FEAZT2IPM MCL 1EBIT 32KB Tl 1 )|

24 IMPEITREUS Reset generatar IMP 1 uz

25 R1131N331D LDO regulatar RICCH 1 us

26 CHR-14D4T1K varistar CHR 1 WAR1

27 B7220550271K10 varistor 278% 4004 EPCOS 1 WAR2

Pl TFC-22, TRAKHz (12.6pF) #-TAL CFS308 32, 768KHz 12.5pF SMK 1 |

29 PCE ELUEBIRD-%P202 BIx95 % LET w2l IMUBEZY ~ 1

a0 NC RES CAP NC RES CAP 3 CERARAIT
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1.6.2 SPS-PMA-ZBB-PS206

NO| PartNo Description Geom Yendor Q'ty Reference

1 RC1E0BJ000CS RES 0, J 1608 11608 SAMEUNG 1 R32

2 CLI0B103KBANNNG CAP 0.01UF, 1608 C1603 SAMBIUNG 2 oaeca:

3 CLIOBT03KBENNNT CAP 0.01UF, 1608 C 1608 SAMEUNG 1 13

[ CLI0B103KBANNNG CAP 0.01UF, 1608 C1603 SAMBIUNG 1 |can

5 CLIOB104KBENNNT CAP 0.1UF, 1608 C 1608 SAMEUNG § |C2ACHCATCH
3 WROB=1003FTL RES 100K, F 1608 11608 WALSIN 1 |R22

T RCI1E0BJ103CE RE3 10k, J 1603 11608 SAMEUNG 4 |RBRIGRZAR29
8 TMCMAICI0EMTRF T/T 10UF 16Y 3216 tc3216 HITACHI 2 |CHCIE

9 TMCMAICI10EMTRF T/T 10UF 16% 3216 {c3216 HITACHI 1 C1d

10 WROBX225.TL RES 2,20 J 1808 H1E08 WALSIN 1 R25

11 CL2IF225Z0FNNNG CAP 2.20F, 2012 c2012 SAMEUNG 3 |C21CHCH
12 CL2IF225ZOFNNNC CAP 2.20F, 2012 c20i2 SAMIUNG 1 17

13 WROBX223ITL RES 22k, J 1609 11608 WaLIIN 1 R33

14 RCIE0BJ33ICE RES 330 J 1608 11608 SAMEUNG 1 R30

15 RC1E08J333C3 RES 33K J 1608 11608 SAMIUNG & |RIR3RTRITRIZRA
16 RC1E08J333CE RES 33K J 1608 11608 SAMEUNG 1 A5

17 CLIOF4TAZOBNNNG CAP 470MF 1608 1603 SAMBIUNG 1 |C2k

18 WROBB20TKITL RES 8.2K J 1608 11608 WALSIN 1 R34

13 WT 3W-102-07-G-3-100 PIN HEADER 1%2 2.54mm FMALE S/T jump? SAMTEC 3 |CNTCNZ CHE
20 SLW-106-01-T-5 PIN HEADER SOCKET 1¥6 2.54 FMALE 3/T jump 146 SAMTEC 1 CHa

21 BL-HG0354-4Y-TRE 3MD LED 2012 GREEN led2012 BRIGHT LED 1 |LED1

22 P5206 Digital 3mart Detector Control 1C sopld_wORD0_I034 BOHE 1 112

2 MMBT22224 TRANSIZTOR s0t23 FAIRCHILD 1|03

24 R113IN3ND-TR-F DO REGULATOR 501235 RICOH 2 |0204

25 REOIBCR PIR SEN3CR relsh I 1|05

26 SET28VFOB0B-80-41-32AE Flash ser 8mb s0ic8_w0800_1070 MICROCHIP 1 1}

21| PCB SPS-PMOA-ZBE-PS206 41.1 384 w6738 12T wdl 12T wdl HEHR 1

28 GT-ZBM GT-ZBM V1.0 zbm 1|l

29 WC_RC1R0B1153CS NC_1.5K NC r1R08 SAMIUNG 1 R27

30 WC_RC1E0BJ102CS WG _1K NC r1608 SAMEUNG 1 R2

3l WC_RC1608J000CS NC 0, J 1608 NC riR08 SAMIUNG 1 A3

2 NG GFOB3P-501 (500ahm) NG Trimmer Potentiometer!vYolume) 500ohm | WG 9f063p_series TOCO3 1 |RYI

14




1.6.3 ZBM(ZigBee)

NO FPartNo Description Geom Yendor | Q'ty Reference
1 GRMIGEEC THREC AN D CAP 0.5pF 1005 1005 MURATA, 2 |RI0CIT
2 CLOGE O3KOBNNMC CAP 0.01UF, 1005 c1005 SAMSBIING 1 |c1g
3 CLOBB 103K 0ENNNC ZAP 0,01UF, 1005 c1005 SAMSUNG 1 C20
4 CLOSE 1 04K DENMNC CAP 0.1UF, 1005 c1005 SAMSUNG 1 15
] GRMI1BERC THRTECZ 0D CAP 0,7PF, 1005 c1005 rALIR AT & 1 za
A GRMI1BERCTHRTSCZ0D CAP 0,78PF, 1005 1005 FALIR AT & 1 12
7 GRMIGEACIHIROCAND CAP 1.0PF, 1005 c 1005 MURATA, 2 |l
& GIMIBEECIHIRICBOID CAP 11PF, 1005 c1005 MURATA, 1|
9 RC100511MCE RES 100, 1005 r1005 SAMSUNG 1 RE
10 WHRO4=1003FTL RES 100k, 1005 r1005 WALSIN 1 R33
11 CLOSC100DBSNMMNC CAP 10PF, 1005 c1005 SAMMSUNG 1 Cd
12 CLOSC100DBENKMC CAP 10PF, 1005 1005 SAMMSUNG 1 CE
13 CLOSC100DBENNNC CAP 10PF, 1005 c 1005 SAMSBIING 1 |ce
14 CLOSC100DBEMNNNC CAP 10PF, 1005 c1005 SAMSBIING 1 |cT
15 TRCMAICTOEMTRF T/T 10UF, 16v 3216 tc3216 HITACHI 1|14
16 0402M 1301500 CAP 13PF, 1005 c1005 WALSIN 2 (e
17 WRO 1 54ITL CAP 150K_1005 ri00s WALSIN 1 RE&
1a CLOSB 153K OENMNC CAP 18WF, 1005 1005 SAMMSUNG 1 13
19 ShA325-16k-9D HTal 3x-32 16MHz 9pF smd sx-32 SMK 1 1
0 RC1005J103CS RES 1K, 1005 r1005 SAMSUNG 1 |R12
| GRMIGERTIHI02KADID CAP INF, 1005 c1005 MURATA, 1 |ca
22 CLOSAZZEMOSNSNC CAP 2,20F 1005 c1005 SAMSUNG 1 C21
23 WEOAG20BITL RES 20r1 1005 r1005 WALSIN 1 R11
24 LG 15HN SN ES0ZD IMDUCTOR 3.6MH, 1005 beadi00s rALIR AT & 1 L5
25 RC10081304C5 RES 300K 1005 r1005 SAMMSUNG 1 R14
i 0402N 3001500 CAP 20PF 1005 c 1005 SAMSBIING 1 |z
27 ChA3154 32, TREKHZ ShD 32, TREKHZ /3215 wtal_nx3215sa-32 EMK 1 |vd
28 LW 15andn 2000 IMD 4.3nH 1005 bead1005 MR AT & 1 L4
25 LG 15HSEMES020 IND 5. EMH, 1005 beadi005 MR AT & 1 LE
£l LOGISHIENES020 IND B.EMH, 1005 head 1005 MURATA, 1 |Ls
]l LG 15HER2NI020 IND 82nH_1005 bead1005 MURATA, I R
32 AE-2450-3MT AEZ2450-38-3MT Chip Ant 3=8+1.6 SHE| LI 1 ANTI
a3 BLM1EPGI005M1D BEAD -1603 bead1&03 MR AT & 2 B1 B2
L] RT9318B-18GY Yolt detectar 1,8v sotz3 RICHTEE 1 U3
is] ELMTSTABEL ChOS LOGIC =0t23_ 5 ELM 1 o)
3k hAG2A55-FA3 SoC(Svstem-on-Chip) qlpd3_wETH_I040_050 | RadioPulse 1 uz
a7 ILFL-R-SMT-1{10) UMCC UFL CONNECTOR U.FL-R-5MT-1 HIROSE 1 |CH1
a8 PCE GT-ZEM Y1.0 PTx 2.5 % 1.2T %Al 12T = 4L HEER 1
] ZBM ZBM zbm_th 1 J1
a0 WG RC1005J000CS NG M R1005 W r1005 SAMSUNG 2 F30 R32
LA W C1005 W C1005 M z1005 SAMSUNG 2 ChRC18
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1.7 Circuits Description

1.7.1 Power Supply

+5V
AC L ACN
T PWR1
RAC01-05SC
1 AC_N +VDC 4
2 AC L -VDC 3
GND

Figure 10 +5V Power Supply

AC/DC converter PWR1 inputs AC power through AC_L and AC_N terminals and
outputs DC+5.0V for the PMA power.

st +3.3V
us

L vop vout P2

2 GND

3 ceice ne
1 1 R1131N331D T CI
— T 10uF/6.3V (2012)
= c19 GND
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c18

1uF/16V (2012)

Figure 14 +3.3V Power Supply

U5 is a DC/DC regulator that converts DC+5V to DC +3.3V for the DC circuits
installed on PMA.
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1.7.2 ZigBee
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Figure 15 Zigbee




ZBM(ZigBee Module) uses a dedicated chip, MG2455 RadioPulse's ZigBee (Zigbee) for
ZigBee wireless protocol handling. It accepts DC +3.3V for Digital interface logic and
+1.5V for RF interface logic such as internal RF logic and external impedance matching
circuits. The +1.5V is generated by internal regulator in MG2455, ZigBee wireless
controller. Both 16Mhz and 32.768KHz are used for digital and RF circuit operation and for
real time calendar operation. The MG2455 pin 4 is an output to the output matching circuit
and the 2.4GHz frequency band antenna matching circuit. The radiated data is received by
antena and input to MG2455 through impedance matching circuits.
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Figure 16 MCU



The MSP430FE4272 is used for the main controller of PMA and it incorporates a 16-bit
RISC CPU, peripherals, and a flexible clock system that interconnect using a von
Neumann common memory address bus (MAB) and memory data bus (MDB). Partnering
a modern CPU with modular memory-mapped analog and digital peripherals, the MSP430
offers solutions for demanding mixed-signal applications.

It inputs AC power through Analog interface circuits to measure AC input voltage and
current and measured data can transfer to PCAP by using ZigBee wireless communication.
It communicates with ZigBee controller using UART serial interface. Firmware can be
upgraded through connector CN1.

1.7.4 Serial Flash EEPROM

3.3V
3.3V o
o
R1
R7 33K 3.3V
33K ?
1 8
SPICSh | . CE VDD
2 7
sPiDl <} SO HOLD
3 we sck |2 |SPICLK
41 vss s 2 |sPIDO
R2 . U1
NC_1K — U-SST25VF080B
D @ND

Figure 17 MCU Serial Flash



The measured power consumption, body sensing information can be stored in the storage

device shown in Figure 17.

1.8 RF MODEM Specification

1.8.1 ZigBee
[tem Spec Remark
Freqguency Range 2400~2483 5MHz
Frequency =+20ppm
Tolerance
Occupied BW 2MHz
Output Power (Normal) | 7dBm (+1dB)
VSWR =20:1
Flainess =1dB
Spurious Emissions
1GHz Under =-30dBm
1GHz ~ 2. 4GHz =-30dBm
~12GHz =-30dBm
2nd Harmonic =-45dBm
3rd Harmonic =-7T0dBm
Inband Spurious <-45dBm
Adjacent +3 5MHz | =40dBc
Channel
Rejection
Secondary Radiated =-58dBm Limit of secondary
Emission radiated emissions.
Phase 1MHz -110dBc / Hz
Moise 2MHz -112dBc / Hz

RF Transceiver
Single-chip 2.4GHz RF Transceiver

Low Power Consumption
Low Operating Voltage of 1.5V
High Sensitivity of -98dBm@1.5V

No External T/R Switch and Filter needed
On-chip VCO, LNA, and PA

Programmable Output Power up to +8dBm@1.5V
Direct Sequence Spread Spectrum

O-QPSK Modulation

Scalable Data Rate: 250Kbps for ZigBee

RSSI Measurement

Compliant to IEEE802.15.4

128-byte CPU dedicated Memory
1KB Boot ROM
20



Dual DPTR Support

12S/PCM Interface with two128-byte FIFOs

Two High-Speed UARTSs with Two 16-byte FIFOs (up to 1Mbps)
Quadrature Signal Decoder

On-chip Power-on-Reset

SPI Master/Slave Interface

Clock Inputs
16MHz Crystal for System Clock

32.768kHz Oscillator for Sleep Timer
Power

Separate On-chip Regulators for Analog and Digital Circuitry.
Power Supply Range for Internal Regulator(1.9V(Min) ~ 3.6V(Max))
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Device-Programmer -

FBX)

File(E)  Wiew(y) Setup(Z) 8
S A v ?
QR ragrammer r *+ Hardware Information + X |
. AY
(5] Open Hex Code File x| Detail - write-all | read-alin FLAGH |
|Bank0ff j| J|C:\cwf\PCAP\PMA\magu_zigbee‘.HEX\lJGZfiE-X—E N EEE Addrese |RadiuPulse — j j
Hex File Name - MG245X-EVK_V17 hex | ,W | noooooo j
Last modified tine : 31/05/2012 23:40:01
Hex File Size - 87.38KB Chip Identifier |r.1ez45n 12455 j
Address range 5 Power identifier | 11.5v Powered Device -
Blank .
Modem Identifi i 5 =
Chesksum ErErlrEnIE |Z|gBes.-2_UK bps Capable J
ZigBee Stack Ver |ZigBeeZDD& j
RF Channel |Channel 26 (2480 iHz) |
StartTime ;01082012 08:17:22:640 hTime : D1/0872012 D81727:031 PAN lgentifier B3
NWK Address |00 00
[0] ROM Cperation (0] Sgfct Modem Configuration Type
(" (¥ Qverwrite with hardware information. Security Level ]
+ Program Hex Cu?le (" Retain hardware information in FLASH memory. PreConfig-Mode ]
[ code protection (" Mot including hardware information.
Network Key
(" Read Hex Code
O I'CllepUlSE [00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00
6 Reserved - 0 [00 00 00 00 B0 00 00 05
(" Erase ROM start ram program Extended PaniD |00 00 00 00 00 00 00 00
Reserved - 1 [00 00 00 00 00 00 0O 00 00 00 00 00
LT UeAUT T4 0 TE) Tsp commandicmd-Ulh, addr-UkU000, size-UxUUOU) + success V-
(2012/06/01 11:47:18) banking mode{0x0000) - success T
(2012/06/01 11:47:18) isp command({cmd-0x00, addr-0: 1000, size-0x 0200 : success
(2012/06/01 101:47:18) [success] hardware inforration reading e
W
; [COM 507 - 115200 0%
Sequence Contents
1 Select “Overwrite with hardware information”
2 Select image path
3 Read current hardware status alarm
4 Select if Hardware setting is modified
5 Compare setting value to Figure
6 Reserved-0 Current board’s address information
Check if ZB MAC labeled in the board is same as read
7 Select when new image is to be upgraded
8 Program termination
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1.8.2 ZigBee Antenna Specification and Characteristic

SN

Antenna Engine

ANTENNA ENGINE

2.4GHz g etHILE #H Al
[AE-2450-38-SMT]

2011. 03. 28.

ANTENNA ENGINE

SN

Antenna Engine

-2 -
1. SPECIFICATIONS
2. Radiation Pattern

3. 3D—Measurement
4. Input Impedance

5 &9

ANTENNA ENGINE
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SN

Antenna Engine

. SPCIFICATIONS

S AR S

Model

AE-2450-38-8MT

Frequency Range

2400~-2500[MHz]

V.8.W.R 2.01
Gain 1 +0.5[dBi]
Polarizations Isotropic
Input Impedance 50[Q]
Input Power 1[w]

GHANICAL G

Feed Type

SMT

Size[W x Hx D]

8x3x 1.6[mm]

SHEILL B X

SN

Antenna Engine

ANTENNA ENGINE

<Co Pol.>

2. Radiation Pattern

<Cross Pol.>

31-23

FrequencyMHz]  PeakVaue  Thetadeg] | Phildeg] Miliabe | Theddegl | Phideg) | 30 AvaidBi FieqencyfMH  PeaVabe  Theiddeg]  Phides] MiVae | Theddeg] | Phidegl | 30 Avid]
2400000 3008 15 0 BB | & 105 3904 2400000 390 150 n 3341 @ kel 33
2410000 27% 15 %0 2% % ) 4085 210000 37 150 an %47 30 350
2440000 2% 15 7} a2 ] ] 3874 2440000 398 150 @ 249 % 180 a4
2420000 150 0 1m0 ] El] 4253 470000 367 150 m iy ] 18 am

18 0 287 kil D 452 | 329 150 20 T80 a0 0 42 |
ANTENNA ENGINE




Antenna Engine

3. 3D—-Measurement

Gain Horn

Reference Horn

* Calibration =1t=~ (HY : 2.4 ~ 2.5[GHz]
* 2D S AHIHE Angle step : 05°
* 3D S AHIHE Angle step : 15°

« OHEILIC OIS SAF THE &5] £H6| fIoh MHLH0 SXIE SeHHILIES
Calibration 5t= &H.

o
0

=}

+ 3D SAHHEI S EH5I| K8t eIl & XI.

ANTENNA ENGINE
Antenna Engine

4. Input Impedance

LEL L
MEm == 1wy 1y P o
-

" e
LI

- L
u 8. am
-

t

\ TE .-
mm i m.emommom Fou m= = ™

VSWR Smith Chart
2.40GHz: 1.3
2,45GHz: 1.0
2.50GHz : 1.1

ANTENNA ENGINE
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SN

Antenna Engine

5. =%

— n—

3.0 — _L16mm
.0mm }
=

Feeding
Point CHHILIS F21= ME MHIeI2E2 3T|0i met
HE 2+ AsLIth
1.2mm
-—— e Antenna 3I'l1rl'l 3.2mm
| | : WAL
0 0 ! Ul \ |
e |

Feeding
Feeding

ANTENNA ENGINE

2. How to setup PM
2.1 ZigBee

2.1.1. Zigbee Channel Setup
2.1.1.1. UART Connection
1) Using serial cable or USB serial cable, connect serial cable to PCAP J6 header
pins.

A) Connects “Serial Connecting Cable” between PC’s USB connect and PCAP J6
connector.

Figure Serial Connection Cable
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B) CN4 Head Pin Configuration

No. Pin Name Descriptions

1 +3.3V Connect to No. 5 pin
during ISP programming

2 GND

3 TXD(PCAP UART2)

4 RXD(PCAP UART?2)

5 ISP Enable Connect to No. 1 pin
during ISP programming

6 Reset*

2) Execute Windows Application

-Execute “Device-Programmer 3.50” program in PC

e e W Setup(Sh Held

gz d& = =1 ?

|Direl:‘t—Downl_oa

Lewvice mrogramimer

o] ope Hex Codse File

L1}
= [

Hex File Mame B
La=t modified time -
Hex File Size
Address range
Blank

Checksum

Start Time : Finizsh Time

o Rk Operation o] SE=elect kHModem Configuration Type
—
—

o=

O radiopulse

Closed o =

- If connection fail messages is output, connect No. 6 pin to No. 2 reset pin to reset
chip.
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Deyice-Programmer E'
Q [H&RDWARE ERROR]
The Hprdwawre does not response,

Please check ISP FIN' Status and press the 'RESET' buttan, (ErrorCode @ Ox1 40040033

- Select right serial port number in PC

Select Communication Maode

v RS232 (Serial

Paort ]

Rates s200 |
Data s =
Parity m
stop n -

= Ethernet (TCP/IP)
IP Address | 192 . 168 . O . 191

Faort 1000

Connect Cancel |
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2.1.2. Un-modulated signal output
1) Terminate “Device-Programmer 3.50”
2) Starts any serial emulation program such as “TOKEN 2” and set appropriate serial
port number and speed etc.
3) Input H, then Menu window will pop-up

CH]

[C]
CE]

[Vl

En% Modulation with IFS
- . ithout IFS
w3 s
[E]

[I1] : L Ttem

4) Sglect U “[U]: TEST_TXOUT : Unmodulated Carrier”, then check waveform by
using spectrum analyzer.

NN FED 20, 2040
KR 2.479900 Oz

Midh TS 44,41 40 akin
' 0f

A \ L}
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2.1.3. Continuous Signal Output
1) Starts any serial emulation program such as “TOKEN 2” and set appropriate serial
port number and speed etc.

2) Input H, then Menu window will pop-up

CHD :

CC]
CE]

R
CM1]
[
Cul
CE]
[I]

T I T N o |

3) Input “M, [M] : TEST_TXOUT : Modulation with IFS””, check signal waveform by
using instruments such as spectrum analyzer.

BIONI20 TED 20, 2040

F =000 dh AT 40 dD
FEAK

’ ! 1 \ \ \
HHlll";”Illl"ll"l"ll"llllllllllllllllllllll"lllIlllllllll"IIlIIIII\ll\l\“\\\\\\l\\\\\\\\
) ) ! \ \ \

I ! \ \
) ! ) \ \ \

] 1 1 ! ] ) \ \ \
O LR R L R R R R R R R AT AT TR NTLRNITTNNNNNN
) | \ \ \

] 1
~.n:”""""""""
'

1 1 ) \
llllll:lllllll" ||||||||l:IIll\l\\|=|\|||\“|=|I\\||
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