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1. QEE||LES] ' AfT

1) S OHE|L} (Isotropic antenna)
- DEHSOZ &4 Q0] YT A7|2 MAI|IIE LASHE CHE|LE
. AF Hxo| 27153 0|2 ol B

2) MEtskd QHH|LL (Omnidirectional antenna)
« St EHOIA 2ATL360° Ol A BHEFE S X2 O BHI Fnste SR E
Wake S X e OHH L
IEOo] =R YEY, LB Ol Dipole HEHE %= antenna
+ RFIDOIAM= 22| application0f 0|-&.
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(Directional antenna)

ECHEWSEDHE 2 37| 2 YA &= HE|L

CE M E S YWE E= At 1 0[Q|9| /K| Y= Wate

"2 &0 AT XFEE A4S,

* QUBE series & M 2tY QtH|L} 8

« AHLX Ol RFID reader C|HFO|A(1H ™, Gun-type reader, PDA/mobile phone &
reader &) Of AIE.
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2. QHE||L}Q]

1) PCB antenna
- PCBO| I{E S 18 &Sts a0l YAt B[ =& = QHE|LL
«  Loopd, ¥X f , FXF (PIFA), meander F&(MIFA) & FIt= X ARE 140 Wt 0 2{7HX| HEHE 73 7},
- W pCBRt YT WHOM 284 (2D) &, B2 S 40| 70| 75, M EH|-80| Mg
CHE: R2 a8 IEH 44 L 0jE 2|2 § 42 #A S &50H0F 5t= SAZL &= F
- KHEE AR R L2 Ydt= Wk Q FHO|tags 2 = US. B2 A2l B tagQ| tag targeting &
2712 application 0| £5 AL,

§
£
g
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2. QEH|LIS| &

2) M2t QHE|LE

« Mt S AF2 510 EHOY| 2(silver)g 23 pin2 Z ST (feed) 8 QHH|LT HEf

o A N2te TN E ol 8%t Oto| A2 AEF IiX| QtH|LE HEHE BO| AHE

- 7H40| HuH™ MBS IFHE MY FHNE ALESIM 2¥s7t 7tsot &2 57t %

«  Bandwidth 7} &1, 7|70 QI8 Fmt==, HAL E4 #Hat7F Qo] A 7| O A = ALESHof H& S22
7t & = UAS.

«  Main board Of pin type £EX & PCBO| R0 AE St=
7tX[7F AZ

=2
Jal
Jas
ot

oF

EH, M2t QHE|Lt+PCB+cable assembly HEf &

0
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2. QEH|LIS| &

3) QUBE series
«  QHA (Quadrifilar Helix Antenna) 7% : 4702| QHE|L}Z} LIS O Z HiX| =l A&
«  Cube YE{Q| &M Q| QHE|LLE 7|7]9 LHF &= 220 YX|5H0] AL Tts

« =2 28, %2 Hand effect, Compact size, wide bandwidth, wide beamwidth, Circular polarization,

Z= 43} Axial Ratio S XA,

« =2 gain S %= XY OHILIZ RFID tag targeting Ol £3}. /st= &8k9| tH tagging, multi tagging

= M 8l0] AL 7ts.
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2. QE|LIS| &

4) RFID reader QtE|L}O| M 7Y

M| 2fal M2jal
| s | SRS | ouseon] quseso | queeoss

Size e 25x25x4T 34x34x4T 48x40x10T 60x60x10T 60x60x15T
Polarization Linear Circular

Gain -3dBiL 0|3} +0dBic +1dBic +1dBic +2.5dBic +3.5dBic
Ba;lz(\:i\ll?i)dth 10~20MHz 3MHz S5SMHz 20MHz 28MHz 33MHz
Handeffect F|of o
Read range 5cm O]t im 1.8m 1.8m 2.8m 3.8m
Assembly N A= PCB+cable ass’y 28 Screw EE&= ' tape
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3. Datasheet Analysis

Electrical Specifications

item Specifications

Min. Typical Max. Unit
Center Frequency (= Fc) 931 935 939 MHz
Operation Frequency 902 915 928 MHz
3dB Bandwidth 26 30 MHz
Return Loss @ Fc -15 dB

Polarization R.H.C.P
Peak Gain @ Fc (RHCP) 3 dBic

Axial Ratio 1.5 1.3

1) Center Frequency : QHE|LIO| ZAF1t>

2) Operating Frequency : 7|7 X{Z Al & Tt

3) -3dB bandwidth : Power 7} peak 0| A % O| &|= Fat #HQ

4) Return loss : BFAA|=(VSWR) & ™ & 9| log scale (dB)Z #H2Hst 4f
5) Polarization : tE|LIS| HIt £, Linear, Circular (RHCP, LHCP)
6) Radiation pattern : QtE|Lt7F BHA} E| = 2QF

7) Peak gain : QHE|LIZt &= gain 2f %[0 gk

8) Axial Ratio : =H|. HI}o| Tz 1t th=0| H| &
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3. Data Analysis

1) Center Frequency
« QtH|L}O| B M F U2t gainO| peak & o] Fut=E 2|0,
+  S11 (returnloss) O| 7t & X|FH0| S F ot iR & YA 2+ Linear antenna.
« Circular antenna 2| B9 = 2X| oHX| @i2 == US.

Gainvs Frequency

Gain vs Frequency data
2) Operating Frequency

«  QHEILEZE ERZ 7] 2o M SESHE Fhb # 9.
- gEYOo 2= A& &= application 2| —rlLf-’F s #7] &
- Ex) RFIDO|A] US (902~928MHz), KR (917~923MHz), EU(865~868MH?z).
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3. Data Analysis

3) - 3dB bandwidth
«  QHEILIC| power 7t peak O M % 7t &= (-3dB) FLt=2f &2
- EHE LI SESE HPIE LBt = XIRE AL
*  Operation Frequency 2| # {7} 2H|LIS| S a3 MtS EZ &St -3dB bandwidth 2F0f| RLO{OF SHH|LEZ &

U8 el §¢ S5 2 o Ut TE

Gain

F 3

Gpeak

G peax-3dB

-3dB bandwidth

N
»

P
<

* frequecy

f.]dﬂ_.rﬂw fpea.!c fjdﬂ_mgh
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3. Data Analysis

4) Return Loss and VSWR(Voltage Standing-Wave Ratio)

(02l
ot
N

* Return Loss = QHHILIZ T & M D (Pycigene) 2F 23 B2 BIAE[= MZ(Profiected) 2 BIE 5
dB U2 E HEA|E.

2
Return Loss(dB) = 10log <Plncﬂ>
reflected

| 27|5 LIEtLAS, QEEILEZE 5050 HOrLf & OfE

o 2l M7t YA ] A AL B[ = Az e
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M Ct= <f0].

VSWR = Umax — Zinput* Vreflected Return Loss = 20 log(

VSWR-— 1)
min Vinput - Vreflected

VSWR+1

« HE Return Loss 7} -15 ~ -18dB £ M| &} £|0§, O|= VSWRO| 1.4 ~1.3 2 Q& M T} 989 O| A QHH|LIE
E 3| YAl =
o o -
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3. Data Analysis

2HH O 2 OFE|Lt= VSWRO| 1.3 O|5t2 X% &/ O] = Return Loss 7} -18dB O|5t2 13 =7 98% O]

VSWR Return Loss Mismatch Powefr'transmitted
(dB) Loss (dB) Efficiency (%)
1.011 -45 0 100
1.02 -40 0 99.99
1.036 -35 0.001 99.97
1.065 -30 0.004 99.9
1.12 -25 0.014 99.68
1.22 -20 0.044 99
1.29 -18 0.069 98.42
1.38 -16 0.11 97.49
1.5 -14 0.176 96.02
1.67 -12 0.283 93.69
1.92 -10 0.458 90
2.32 -8 0.749 84.15
3.01 -6 1.256 74.88
4.42 -4 2.205 60.19

VSWR Return Loss vs Power Transmitted Efficiency
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3. Data Analysis

5) Polarization
« OFE|LIOA M AF7|mbo| ZIl Htakof CHSH E-field O =4 WaFS o|0|st Hot 2t 2, QHHILES| HEHO| ket
NQo| WMt HERE 210 QO M, X Linear Polarization 1t Circular Polarization F7HX| 2 25 g,
« Linear Polarization & 20| 2} =8 Mol =% I} £ 7tX| FEf7} L2, Circular Polarization 2 2| 2t
0| RLEZF £ &= AZF2IX|0f 2} RHCP (Right Hand Circular Polarization) , LHCP (Left Hand Circular
Polarization) &7+X| HEH7t QS

IHI IEI

IH]

e e

Linear Polarization

i ' LHCP
A/ {Left Hand Circular Folarization)

( ', RHCP
‘. / (Right Hand Circular Polarization)
|E| *~--~

A/
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3. Data Analysis

® RFID Reader 2HH|Lt2} Tag2| Polarization

« Tag 9A| QtH|LIO|E 2 HIE 21 QIS YHA O Z dipole FEHE 2410 A2 EE Linear &

 RFID Reader QMH|LI2t Tag 2| HIt &ako| ME LX| ofjof S=410] FESHA &, EHIHE *‘li o}

O X|H &4 50| BOX|A & 2L 2 ME 23| 21l (Orthogonal) 0}“ HOtE 247 5[0 Al
7 E|X| 3.

b,

> El
[un

o
1

t g=1: X]

=
A \I‘%%Q BN ER %3

0
ne

o

2

£ AKX E 97| 2|5l Reader QHH|Lt EE= Ta
3 24X 0| 0| R 2 QI3Y Linear HEHE &

StLt-= Circular Polarization 2 2 =& 8} 0f
0| A0 2 Reader CHE|LEE Circular 2 A}




3. Data Analysis

6) Peak Gain
theta=15 — e '
2 No. |Freg. Eff.[%] |Avg.[dBic] | Peak[dBic]| Theta| Phi[des| .
w Peak gain point 1| o904.000] 4982 3.03 27| 15.00| 105.00
2 906.000 53.596 -258 2458 15.00( 105.00
3 908.000 57.99 =237 278 15.00( 120.00
4 910,000 61.31 =212 2538 15.00( 105.00
g 5 912.000 63.45 -1.98 3.0 15.00] 120,00
- . h|:120° 944.000 5425 -1.592 314 15.00] 120.00
_ | T 916.000 5414 -1.593 3.12(  15.00] 120.00
y 917.000 63.72 -1.98 3.05( 15.00] 105.00
\\ 4 9 918.000 63.10 -2.00 3.00( 15.00] 120.00
’ e - . 10 919.000 6223 -2.06 253 15.00( 120,00
. 1 920.000 61.16 -214 2.84| 15.00( 120.00
@ 12 921.000 59 88 -223 273 15.00( 105.00
&1t oo
« £ &l QL= circular antenna O peak gainO| 3.14dBic, O|I§ 2| It~ 914MHz 7t B4 F I,
o +Z Woto 2 HhALSHE X[ OHH|LIO|H, peak gain 2| 9 X|= theta 15°, phi 120°
- O SHUS FZ LAE 15° M2 SY Y HAES T FY ofH O Feot k2 22 = U3,
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3. Data Analysis

7) Axial Ratio (5H|)
- Y Hot otH|LIoIA kel = HI8S 20|

Ah

Emax
A Emin

\3 > AR (Axial Ratio) = Eypgy / Emin

SIS Circular antennat= EF¢l HIt FEE HQY, Z[H|7II LEFE
]

T/

9 O Z [inear antenna 0| 7| [l 20f Reader?| antenna = ARO| £& Circular antenna &
ArE oliof g A=K 2 8% tage HAX| Xot= 4k, 77t (null) O] ‘47| ALt read range 7| tag?| Zr=0f [t
2t Eetd = UAS.

Reader
antenna (

antenna

Linear Polarization Circular Polarization

PHYCHIPS



3. Data Analysis

8) Radiation Pattern

I = O [ B ) I e

No.|Freq. mEﬂ.[%] Avg.[dBic] | Peak[dBic] | Theta[c Phi[deil]lﬁvg.[dﬁic Peak[dBic]|[deg] |BW[deg] | Avg.[dBic| Peak[dBic]| Thetal:| BW[deg] [| Avg.[dBic| Peak[dBic] | Thetal«
1| ooso00] 2982 303 217| 15.00] 105.00 455 -287| 24000| 28324 277 184 000 12805 -199 213| 15.00
2| ooc000| 5396 258 2.43| 15.00| 105.00 420 -253| 24000| 28624 241 198 o000 12830 168 2.45) 1500
3| oo0s.000] 5799 237 278 15.00| 120.00 387 -222| 24000| 28327 208 229 1500 12883 137 273 15.00
4| 910.000] 5131 212 298| 15.00| 105.00 362 -188| 24000| 29054 -1.83 254 1500 12728 118 294 15.00
5 of2.000] 6345 188 310f 15.00( 12000 344 -1.76| 225.00| 29144 187 287| 1500 12772 -1.03 3.05| 15.00
6| 914000 6429 192 3.14| 15.00( 120000 337 -170| 23500| 29357 159 278 -15.00| 127.70 -0.99 3.08 15.00
7| 916000 G414 193 3.42| 15.00{ 120000 -3.36 -168| 22500| 29552 -159 277| 1500 12788 -1.02 3.04| 15.00
8| oi7.000| 8372 1588 3.05| 15.00( 105.00 -3.38 -168| 22500| 29527 182 272| 1500 12823 -1.08 293 15.00

Antenna 2| MH| data

El

«  Freq.: Frequency &4 FLt RHCP : E planellt H plane 2| vector 2/2| RHCP 8 &
- Eff.[%]: StHILIS| 2= data

«  Avg.[dBic] : gain®| 360 E 7} H(theta=90°) : x-y ™, OtH|Lt2| £=EH 9| data

«  Peak[dBic] : gain 2| %11 3} E1(phi=0°) : x-z ™, OtH|L} =% H19| data

E2(phi=90°) : y-z BH, OtE|L}2| =Z|H29| data

«  Theta[deg] : peak point2| theta 2t =
«  Phi[deg] : peak point 2| phi Zt =
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3. Data Analysis

Peak gain point

E1 - 4z %5 QHEILRO| WAL

o o
< H(theta=90°) : Horizontal plane, x-y & &,

OtH|LI2| =H ™M O| data

T O ——
“2 < E1(phi=0°): Elevated plane 1, x-z EH,

QHH|LI =% H 19| data

L]

: Elevated plane 2, y-z @ H,

QtH|LIC| =& H 29| data

=
>

E2
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4. QHE|LEQ] 7]+ O (Matching within an enclosure)

1) CHEILE2| miss matching

«  HL= 8= portZ FH ME & M=V Mt HE| 2 TAE|l= DA IS X Z GASHD BhA &2 S 2
232}5}7| Tl-LH OteE|Ltel I|EHA S 50 Z0f Z|CHet 2ESHA M A sioF gt 0| 5 FH|Ltef o (matchmg) 0l
ot et

«  Hols Fh0A 5030 XA & ME 2 HLIE 7|70 A £ FH 7[Fo| [ A, rHLIete] 7H4, 7|
) 22 S Zu sigoz olsf otE|Lte] YmEATL ML of Yt FO0|A HojLt SX 517 & 0|2
° -

O L}2| miss matching O 21 .

+  Miss matching & StE|Lt= SHFO7F AL F0b THHO| M HO{LE JASt= HFOM 2 ds= & =+
O-Ij-" |
HA [==

A Zmt4 Ty

7|5+0]l 2| miss matching
OFE||Lt

Return Loss (S11)

Frequency

7|7 XA =2 Qlsl Het5t= OHH|LES| Return Loss (S11)
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4. QHE|LEQ] 7]+ O (Matching within an enclosure)

2) °+E1I'—f°| 7|+ O

OFE|LEZE ZHE Bl MEfOIM 7|7 & FH 2h 0| ofot Am|EA HolEs FF5tn, O HelE TF itz £
M BISIE F0o| o= Moz I EHAE miss matching 5H0 Xﬂ&'é'f._ CHELIZL M2 S2F fE EROf| A
50% A E O Yot Fo0M S22 2[H3lE & = U2, 0| Tt 2| = &l miss matching= 7|7 OH& O]
El'__ll_ =13

- QHHILIZF ZE El= 7| Fel 5 B E, PCBL| A, batter| #[X| & Bt 7) L HSUCHH, O[ 2 Q5| Y |l—f°|
AL EHAL 2t0| A &0 mis smatchlng of LA . 0|0] R|Zt Bl ME2 W Bl 7| TL0) A A X3} &|X]
S MEE E% B 4 UG, FEILIT A A0 51 2 4 =S 7|7 0120 B

P

- PHLES| 7| OfE 2 EF 7|70 BEEA] =21 5 OF 2.

Frequency vs Gain

15 Peak Gain

1

05

1}

A
\ 4

-05

882 BB> BBE B91 B94 BY7 500 903 906 909 912 915 918 5921 524 5927 930 933 936 939 942 5945 948

7|7 *H 2 JEHOI M Z| M=t E QHE| L] Gain curve

PHYCHIPS 21
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5. ERP & EIRP

* Antenna gain Unit
* dBi: linear gain based on isotropic radiator (dipole antenna = 2.15dBi)
* dBd: linear gain based on dipole (dipole antenna = 0dBd)
» dBic: circular gain based on isotropic radiator
* Normally dBi means a gain of linear antenna and is same as dBIL.

- dBd = dBi(dBIL) - 2.15
. dBic = dBi(dBIL) + 3
. dBic=dBd +5.15

* Citation
https://www.nordicid.com/resources/expert-article/rfid-reader-power-outputs
https://rfid.atlasrfidstore.com/hubfs/Content/Conversion%20Tables.pdf
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5. ERP & EIRP

« ETSI Standard

*  Power limits up to a maximum of 2 W e.r.p. are specified for this equipment in the frequency band 865 MHz
to 868 MHz and up to a maximum of 4 W e.r.p. in the frequency band 915 MHz to 921 MHz.

* The recorded value shall be corrected for each of the antenna gains and be stated in e.r.p. To calculate the
allowed conducted power with a circularly polarized antenna, formula (1) shall be used:

PC :Perp_GIC+5'15+CL [dBm] (1)

* P :interrogator conducted transmit power in dBm
* G : antenna gain of a circular antenna in dBic
C, : total cable loss in dB

. Beam-width Limits

The beam-width(s) of the antenna(s) in the horizontal orientation for the lower band shall comply with the
following limits

For transmissions < 500 mW e.r.p. there shall be no restriction on beam-width

For transmissions of > 500 mW e.r.p. to <1 000 mW e.r.p. beam-widths shall be < 180°.

For transmissions of > 1 000 mW e.r.p. to 2 000 mW e.r.p. beam-widths shall be < 90°.

(Bandwidth of QUBE series = 110° ~ 120°)
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5. ERP & EIRP

« FCC Standard
* FCC Section 15.247(b) deals with regulations for frequency hopping within 902-928 MHz
* FCC Section 15.247(b) deals with maximum peak conducted output power of intentional radiators

*  For systems using digital modulation in the 902—-928 MHz, 2400.0-2483.5 MHz, and 5725-5850 MHz
bands, the maximum peak conducted output power of intentional radiators is 1 watt.

* The conducted output power limit for various frequency bands is based on the use of antennas with
directional gains that do not exceed 6 dBi.

« If transmitting antennas of directional gain greater than 6 dBi are used (see Section 15.247(c)), the
conducted output power from the intentional radiator shall be reduced below the stated values, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

« As an alternative to a peak power measurement, compliance with the 1-watt limit can be based on a
measurement of the maximum conducted output power.
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5. ERP & EIRP

S | Rewon | wespowsr | camunt |

ETSI

ERP Effective Radiated Power 33dBm or 2W dBd
(Lower Band)

EIRP Effective Isotropic Radiated FCC 36dBm or 4W dBiL

Power
® RED4S +QUBEG6015 radiated power in each region
- RED4S = 27dBm dBm [ERIP] = dBm[ERP] + 2.15
— ; dBd = dBiL — 2.15
QUBE®6015 = 3.5dBic 4BiL = dBic — 3

dBd = dBic -3 -2.15
« ETSI(Lower Band)

Perp =PC+Gd =Pc+GIC—515[dBm]
Poyp = 27 + 3.50BiC - 5.15 = 25.35dBm P : output power in dBm

G;c : antenna gain in dBic
Gy, : antenna gain in dBiL
FCC IL g

G, : antenna gain in dBd
Peirp =PC+GIL =PC+GIC_3 [dBm]
Peirp = 27 + 3.5dBic — 3 =27.5 dBm

. So, dBm [ERIP] = dBm[ERP] + 2.15 ,

27.5=25.35 + 2.15, itis correct.
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Contact Information

PHYCHIPS Inc.

#104, 187 Techno 2-ro, Yuseong-gu, Daejeon, Korea (Yongsan-dong, Migun Technoworld 2), 34025
Web site : http://www.phychips.com

E-mail : sales@phychips.com

TEL : +82-42-864-2402

FAX : +82-42-864-2403

Disclaimer: PHYCHIPS reserves the right to make changes to the information in this document without prior notice. The purchase
of PHYCHIPS products does not convey any license under patent rights owned by PHYCHIPS or others. PHYCHIPS does not
assume any responsibility for the use of this product. It is the customer’s responsibility to make sure that the system complies with

regulations.

© 2021 PHYCHIPS Inc. All rights reserved. The reproduction of this document is NOT allowed without approval of PHYCHIPS Inc.
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