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Revision History

Version Date Author Note
1.0 2024-09-09 Weston.Zhang QDC533 Antenna Debugging Performance
1.1 2024-12-13 Weston.Zhang Testing antenna performance in aluminum and graphite flake states
1.2 2025-01-02 Weston.Zhang Supplement NR antenna performance in aluminum and graphite flake states
1.3 2025-09-05 Weston.Zhang 3D Radiation Pattern and 2D Diagram with Added Antenna
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1. Project Overview
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Project Overview

9/5/2025

Project Name: QDC533

Device Dimensions: 140mm*69mm*14mm

Mainboard Dimensions: 75mm*57mm & 60mm*27mm
Antenna Number: 8

Antenna Network Type & Frequency Band.:

Main*1 & DIV*1: 617-960MHz & 1710-2690MHz &
3300-5000MHz

LTE_MIMO*2: 1710-2690MHz & 3300-5000MHz
LTE_HB*2: 2300-2690MHz

WIFI*2: 2400-2500MHz & 5150-5850MHz
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2. Antenna Debug Performance
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Antenna Placement

9/5/2025
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Antenna Test

Network Analyzer: Keysight E5071C (Device number: QTB6331E; Calibration date: 2023-12-27; Due date:
2025-06-26)

Chamber: OTA RayZone 2800 GTS (Device number: QTA0709; Calibration date: 2024-07-14; Due date:
2025-07-13)

Testing Software: Libra

Product Name: LTE/NR & WiFi FPC Antenna

Antenna model: QDC533

Antenna Type: FPC Antenna
Manufacturer: Tianjin RoamWiFi Technology Co.,Ltd

Address: 209 (TG no. 446,TG,no. 446,animation building C,no. 126 animation road,tianjin eco-city)

Test Engineer: Weston Z‘lﬂlﬂ
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Antenna Test

* Chamber Coordinate System GL-G-1 H Plane: XY
E1l Plane: XZ

E2 Plane: YZ

Radio TRP/Passive
— Communication

Analyzer .
Y Measuring

Network Probe

Analyzer
Power

Amplifier

GPIB OR Net

-

System
Switching Unit

Magnetic Ring Coil
R
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Antenna Passive Performance—ANTO
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Antenna Passive Performance—ANTO

 Radiation Pattern

-1 H Plane +X 0 H Plane +X H Plane X
0° = 700MHz 0° - 810MHz 0° - 880MHz
. B — 710MHz s — 830MHz e — 900MHz
330°,_— 30° —720MHz 330°, 30°  —ssoMHz 330°, 3% —o960MHz
= 300°, 300°, 60° 300°,
-7
270°{ 270°{ }90° 4y 270°{
| )
\ ’%\‘. ;\Q}‘\\ \ | \
\ H L a oy |
-12 \ LY 3
: -14 Zan
10 sy
240° 2400 7 1200 2400
2100 ~— | 150°
-18 180° -21
Pl Pl
E1 Plane 47 E2 Plane 47 E1 Plane 47 E2 Plane 47 E1 Plane 47 E2 Plane 47
0° = 700MH2 0° = 700MH2z 0° - 810MHz 0° - 810MHz 0° - 880MHz 0° - 880MHz
s — 710MHz e i — 710MHz e — 830MHz o — 830MHz e — 900MHz e — 900MHz
330% 30° —720MHz 330°, 30° —720MHz 330°, 30°  —ssoMHz 330°, 30°  —ssoMHz 330°, 3% —o960MHz 330°, 3% —o960MHz
300° 300° 300°, 300°, 300°, 60° 300°,
270° 270° 270°{ 270°{ 270°{ 1900 4 270°{
10
2400 2400 2400 2400 2400 120° 2400
210° — 150° 210° — 150°
180° 180°

7/10MHz 830MHz 900MHz



Antenna Passive Performance—ANTO

 Radiation Pattern

1 H Plane X H Plane i 1 H Plane X
— 1710MHz — 2110MHz — 2500MHz
e — 1740MHz z il — 2140MHz il — 2600MHz
3300 _— ~ 300 —1730MHz 3300 _— T 30°  —2170MHz 330°_— T~ 30°  —2700MHz
22 3000, 300°, 60° s 300°,
270°4 270°4 : 90° 4y 270°
-6 -10
\ \ ~ 10 | \
2400 240° 120° 240°
-9 -16
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 1710MHz = 1710MHz — 2110MHz — 2110MHz = 2500MHz = 2500MHz
Bl — 1740MHz Bl — 1740MHz il — 2140MHz il — 2140MHz il — 2600MHz — 2600MHz
33080~ T~ 30° —1790MHz 33080~ T~ 30° —1790MHz 330° } T 30° —2170MHz 330° } T 30° —2170MHz 330° } T 30° —2700MHz — 2700MHz
300° 60° 300° 300°, 300°, 300°, 60° 300° 60°
( ( ( ( ( | ( |
270° :»90=+>< 270° 270° 270° 270° [90°+X 270° [90°+Y
10 10 10
\ N, \ \ \ \ Y,
240° 120° 240° 240° 240° 240° 120° 240° 120°
2100 T— " 150° 2100 S~ — 1s0° 210° — — 150°
180° 180° 180°

1740MHz 2140MHz 2600MHz




Antenna Passive Performance—ANTO

 Radiation Pattern

H Plane
H Plane % EX — 4400MHz
H Plane = 3900MHz 0° e
X 4700MHz
== S00ke 0° — 4000MHz o
o — 3600MHz z —— 330° 30°  — 5000MHz
—— 330° g - 30°  — 4200MHz > <
3300 _— . 30°  —3800MHz X :
60° 300°, 60°
3000, (60° 300°,, \
\ I | ‘ Looo 4y
[ \ ( | 270°4
( | 27004 90° 4+Y | |
270° [90°+Y { [ ‘
itthes \ | \
T \ ) [
’ 10 3 120°
10 \ ~ 2400
\ * 1200 240° 120°
2400 120
2100 S~ 150°
180°
E1 Plane E2 Plane +7
E2 PI E1 Plane E2 Plane +2 +Z — 4400MHz — 4400MHz
Pl ane +Z — 3900MHz 0° — 4700MH
E1 Plane +Z +Z — 3300MHz — 3900MHz 08 oI il 5
i 0° o =—4000MHz =H000HKE " i e G| pe H 330° = - 30°  — 5000MHz
o — 3600MHz ==—3600Mz —— — 4200MHz 330 ; 5000MHz 5 g
== 330° — T T—_30°  — 3800MHz 330° 30°  — 4200MHz $
330° . 30° —3800MHz o % §
300° \60°
o . 60° 300°,, /
- 3000, 300°,
300°,, 60° 3000,
f \ | | “
/ [ [ 27001 90° 4+Y
‘ [ [ 270°4 ‘gouy 270°4 270°4 [
( | 2700 270° 270 [ | |
270° [90°+X 270" ‘ “ ‘
\ \ 10
\ 10 \ +
o 240° 120°
10 2400 7 1200 240
\ o s 2400 2
240° 120° 240

3600MHz

4000MHz

4700MHz




Antenna Passive Performance—ANT1
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Antenna Passive Performance—ANT1

 Radiation Pattern

H Plane
-1 X H Plane X 9 H Plane +X
0 = 700MHz 0° - 810MHz 0° - 880MHz
P . — 710MHz z .8 — 830MHz e AR — 900MHz
330°,— 30° —720MHz 330°, 30°  —gs0MHz 330°, 3% —o960MHz
300° S| 300° 300°
-5 HATHAT! -14
iy
2700 270° 270°{
-10 -19
2400 2400 2400
2100 | 1500 210 | 1500 2100 | 1500
-14 180° 180° -24 180°
P P p p p p
E1 Plane 47 E2 Plane 47 E1 Plane 47 E2 Plane 47 E1 Plane 47 E2 Plane 47
0° = 700MH2 0° = 700MH2z 0° - 810MHz 0° - 810MHz 0° - 880MHz 0° - 880MHz
o — 710MHz o — 710MHz il — 830MHz il — 830MHz ne..c8 — 900MHz ne..c8 — 900MHz
330% 30° —720MHz 330°, 30° —720MHz 330°, 30° —ssoMHz 330°, 30°  —gs0MHz 330°, 3% —o960MHz 330°, 3% —o960MHz
300° 300° 300° 300° 300° 300°
270° 270° 270° 270° 270°{ 270°{
2400 2400 2400 2400 2400 2400
2100 — 150° 2100 i 1500 2100 | 1500 2100 i 1500 2100 i 1500
180° 180° 180° 180° 180°

7/10MHz

830MHz

900MHz




Ant

enna Passive Performance—ANT1

Radiation Pattern

0 H Plane X H Plane +X 2 H Plane X
. — 1710MHz — 2110MHz — 2500MHz
e — 1740MHz Z il — 2140MHz — 2600MHz
330° - B 30° —1790MHz 330° . - 30°  —2170MHz — 2700MHz
-5 3000, 300°, 60° 60°
270°{ 270°4 : 90°4+Y I/ : 90°4+Y
\ \ o |
-10 0
10 10
\ \ + <
2400 240° 120° 120°
2100 S~—_ " 150°
-15 180°
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 1710MHz = 1710MHz — 2110MHz — 2110MHz = 2500MHz = 2500MHz
o — 1740MHz o — 1740MHz il — 2140MHz — 2140MHz — 2600MHz _fom — 2600MHz
330°_— —~.30° —1790MHz 330°_— —~.30° —1790MHz 330° T 30°  —2170MHz — 2170MHz — 2700MHz 330° } T 30°  —2700MHz
3000, 60° 3000, 300°, 60° 300°, 60° 60° 300°,
270° :-so°+>< 270° 270°4 : 90°4X 270°4 : 90°4+Y : 90°4X 270°4
10 10 10 10
\ % \ \ < \ + < \
240° 120° 240° 240° 120° 240° 120° 120° 240°
2100 S~—_ " 150° 2100 S~—_ " 150°
180° 180°

1740MHz

2140MHz




Antenna Passive Performance—ANT1

 Radiation Pattern

& H Plane
1 X 2 H Plane +X 3 H Plane +X
. = 3300MHz = 3900MHz Z = 4400MHz
e — 3600MHz — 4000MHz il — 4700MHz
3300 _— . 30°  —3800MHz — 4200MHz 330°_— T30° —5000MHz
300° 60° o o o
-6 / a 300°, 60 4 3000
| [ | X : y [
270°{ F90°4Y 270°4 [90°+Y 270°4
-10 0 HI 9 -12
/1o 2, 10 -
240° 120° 240°" 7 1200 240°"
2100 ~—_ | _— 150°
-15 -15 -19 180°
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane E2 Plane +2
= 3300MHz = 3300MHz = 3900MHz = 3900MHz = 4400MHz = 4400MHz
o — 3600MHz o — 3600MHz — 4000MHz _fom — 4000MHz ) . — 4700MHz _fom — 4700MHz
33080~ T~ 30° —3800MHz 33080~ T~ 30° —3800MHz — 4200MHz 330°, } T 30° —4200MHz 330°, } T 30°  —5000MHz 330°, } T 30°  —5000MHz
3000, 60° 3000, 300°, . 60° 300°, 300°, 3000
270° :-so=+>< 270° 270°4 : 90°4X 270°4 270°4 270°4
/10 10
2400 120° 2400 240° 120° 240° 240° 240°

3600MHz

4000MHz

4700MHz




Antenna Passive Performance—ANT2

Risturn Loss Efficiency
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Antenna Passive Performance—ANT2

Radiation Pattern

210° ~——— 150°

210° — — 150°

1 H Plane X H Plane X
. — 2400MHz 3 — 5150MHz
e — 2450MHz z o — 5500MHz
330°,_— T~ 30° —2500MHz 330°_— T 30°  ——5850MHz
5 3000, 300, 60°
-4
( ‘\
270° 270°4 [ 90°+Y
-1
10
2400 240°" 7 1200
-17
E1 Plane E2 Plane E1 Plane E2 Plane
+Z +Z +Z +Z
= 2400MH2z = 2400MH2z = 5150MHz = 5150MHz
Bl — 2450MHz Bl — 2450MHz il — 5500MHz — 5500MHz
330° } —~.30° —2500MHz 330° 30°  —2500MHz 330° } T~ 30° —5850MHz — 5850MHz
300° 60° 300° 60° 300°, 300°, 60°
( | ( | | | |
270° [90°+X 270° [90°+Y 270° 270° [90°+Y
[0 [0
240" 120° 240" 120° 240°" 240°" 120°

2450MHz

5500MHz




Antenna Passive Performance—ANT3

Return Logs Efficiency
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Antenna Passive

Radiation Pattern

Performance—ANT3

o H Plane X H Plane X
— 2400MHz — 5150MHz
o — 2450MHz z il — 5500MHz
330°,_— T~ 30° —2500MHz 330°_— 30° —5850MHz
-6 300°, 300°,
27004 270°4
-12
2400 240°"
210° — " 150°
-17 180°
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7
= 2400MHz = 2400MHz = 5150MHz = 5150MHz
Bl — 2450MHz Bl — 2450MHz il — 5500MHz — 5500MHz
330° } 30°  —2500MHz 330° } 30°  —2500MHz 330° l 30°  —5850MHz — 5850MHz
300°, 60° 300°, 300°, 60° 300°, 60°
270° : 90°4+X 270° 270°4 £90°4+X 270° F90°+Y
[0 10 10
2400 1200 2400 240°" 1200 240°" 1200

2450MHz

5500MHz




Antenna Passive Performance—ANT4

Return Loss Efficiency
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Antenna Passive Performance—ANT4

 Radiation Pattern

) H Plane X H Plane i H Plane X
. — 1710MHz B — 2110MHz — 2500MHz
o — 1740MHz z il — 2140MHz il — 2600MHz
3300_— ~30°  —1750MHz 330°_— . 30°  —2170MHz 330°_— T~ 30° —2700MHz
7 300°,, 60° ’ 300°,, 300°,
( |
2700 F90°4Y 270° 270°4
.12 /
10
240°" 1200 2400 2400
2100 ~—_ | _— 150° 2100 ~—_ | _— 150°
-17 180° 180°
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 1710MH2 = 1710MH2 - 2110MHz - 2110MHz = 2500MHz = 2500MHz
Bl — 1740MHz ball — 1740MHz il — 2140MHz — 2140MHz — 2600MHz il — 2600MHz
330° } . 30° —1790MHz 330° } —~.30° —1790MHz 330° B h 30° —2170MHz — 2170MHz — 2700MHz 330° - - 30°  —2700MHz
3000, 60° 3000, 300, 60° 300, . 60° 300, 60°
‘ | [ ‘\ ‘\ ‘\
270° [90°4X 270°{ 270°4 [90°+Y 270°4 [90°+X 270°4 [90°+Y
J1o 10 10 10
240°" 120° 240°" 240°" 120° 240° 120° 240°" 120°
210° S 150° 210° S 150°
180° 1800

1740MHz 2140MHz 2600MHz




Antenna Passive Performance—ANT4

 Radiation Pattern

4 H Plane X 3 H Plane +X H Plane X
. = 3300MHz = 3900MHz = 4400MHz
- E, B = 3600MHz — 4000MHz — 4700MHz
330°, T 30°  —3800MHz — 4200MHz — 5000MHz
d 300°,, 60° . 60°
3 -4
270°4 }souv }soﬂw
-10
10 10 10
\ +
240° 120° 120°
2100 S~ | 150°
2 N
17 =7 180
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 3300MHz = 3300MHz = 3900MHz = 3900MHz = 4400MHz = 4400MHz
Bl — 3600MHz — 3600MHz . — 4000MHz — 4000MHz — 4700MHz — 4700MHz
330° 30°  —3800MHz — 3800MHz 330° 30°  —4200MHz — 4200MHz — 5000MHz — 5000MHz
300°,, 60° 300°,, 60° 300°,, 300°,, 60° 300°,, 60° 300°,, . 60°
270° :-so=+>< 270° :-90"+Y 270°4 270°4 }souy 270°4 }soux 270°4 }souy
10 10 10 10 10
\ o/ \ o \ \ + \ + \ +
240° 120° 240° 120° 240° 240° 120° 240° 120° 240° 120°

3600MHz

4000MHz

4700MHz




Antenna Passive Performance—ANT5

Return Loss Efficiency

Return Logs Efficlency
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Antenna Passive Performance—ANT5

Radiation Pattern

1 H Plane X ; H Plane +X 1 H Plane X
. — 2300MHz . — 2400MHz . — 2500MHz
o — 2350MHz il — 2450MHz il — 2600MHz
30°  —2400MHz 330°_— T~ 30°  —2500MHz 330°_— T~ 30°  —2700MHz
3000 o o o
e / % 300°, 60 5 3000
270°{ X 4 270°4 : 90° 4y 270°4
T \ \
-10 T 1
-12 10
\ \ ~ \
240° 2400 120° 240°
2100 ~—_ | _— 150°
-16 19 17 180°
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 2300MH2z = 2300MH2z = 2400MHz = 2400MHz = 2500MHz = 2500MHz
o — 2350MHz o — 2350MHz — 2450MHz _fom — 2450MHz _fom — 2600MHz _fom — 2600MHz
33080~ T~ 30°  —2400MHz 30°  —2400MHz — 2500MHz 330°, } T 30° —2500MHz 330°, } T 30° —2700MHz 330°, } T 30° —2700MHz
3000, 60° 3000, 300°, 300°, 300°, 3000
270° :-so°+>< 270°1 270°4 270°4 270°4 270°4
10
240°" 71200 240°" 240°" 240°" 240°" 240°"

2350MHz

2450MHz

2600MHz




Antenna Passive Performance—ANT6

Risturr Loss Efficiency
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Antenna Passive Performance—ANT6

Radiation Pattern

2 H Plane X H Plane i H Plane X
— 1710MHz 1 — 2110MHz — 2500MHz
o — 1740MHz z il — 2140MHz il — 2600MHz
330°, T~ 30°  —1790MHz 330°_— T 30°  —2170MHz 330°, 30°  —2700MHz
-4 300, 300°, 60° 300°,
-4
270°4 X y 270° : 90°+Y 270°
9 10
\ \ + \
2400 2400 120° 240°
2100 S~ — 1s0° 210° — — 150°
180° 180°
-14
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 1710MHz = 1710MHz — 2110MHz — 2110MHz = 2500MHz = 2500MHz
Bl — 1740MHz Bl — 1740MHz il — 2140MHz il — 2140MHz il — 2600MHz il — 2600MHz
33080~ T~ 30° —1790MHz 330° 30° —1790MHz 330° } T 30° —2170MHz 330° - ) 30°  —2170MHz 330° } T 30° —2700MHz 330° } T 30° —2700MHz
300° 60° 300°, 300°, 60° 300°, 300°, 60° 300°,
[ [ \ [ ‘ [
270° :»90=+>< 270° 270° : 90°+X 270° 270° [90°+X 270°
10 10 10
\ »‘ \ \ + \ \ + \
240° 120° 240° 240° 120° 240° 240° 120° 240°
210° o e 150° 210° o e 150° 2100 S~ — 1s0° 210° — — 150° 210° — — 150°
180° 180° 180° 180° 180°

1740MHz

2140MHz




Antenna Passive Performance—ANT6

Radiation Pattern

H Plane X H Plane +X 1 H Plane X
. = 3300MHz = 3300MHz Z = 4400MHz
e — 3600MHz 4 — 3600MHz il — 4700MHz
330°_— T~ 30°  —3800MHz — 3800MHz 3300 _— T 30°  —5000MHz
300°,, 300°,, 60° s 300°,
270° 270°4 : 90° 4+Y 270°4
\ \ H \
8 -12
10
\ \ + \
240° 240° 120° 240°
2100 S~ | 150°
-18 180°
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 3300MHz = 3300MHz = 3300MHz = 3300MHz = 4400MHz = 4400MHz
Bl — 3600MHz Bl — 3600MHz _fom — 3600MHz _fom — 3600MHz il — 4700MHz — 4700MHz
330° T~ 30° —3800MHz 330° T~ 30° —3800MHz 330°, } T 30° —3800MHz 330° } T 30° —3800MHz 330°, - 30°  —5000MHz — 5000MHz
300°,, 60° 300°,, 300°,, . 60° 300°,, 60° 300°,, 300°,, . 60°
270° :-so=+>< 270° 270°4 : 90°4+X 270°4 : 90° 4+Y 270°4 270°4 : 90° 4+Y
10 10 10 10
\ o \ \ + \ \ +
240° 120° 240° 240° 120° 240° 120° 240° 240° 120°
- 150° 2000 S~ | 150°
180°

3600MHz

4000MHz

4700MHz




Antenna Passive Performance—ANT7

Return Loss Efficiency
Feturn Loss Ef':lt:Er'I{'p'
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Antenna Passive Performance—ANT7

 Radiation Pattern

1 H Plane +X 2 H Plane +X
— 2300MHz 1 — 2400MHz 7 — 2500MHz
— 2350MHz Z _fom — 2450MHz — 2600MHz
— 2400MHz 330° B - 30°  —2500MHz — 2700MHz
& 60° - 300°,, 60° 5 300°, 60°
270°{ Looe 4y X B 2700 L0 : 2700 ts0e
2 f it 270°4 [90°+Y 1 T 270°4 [90°+Y
/ e
-12 / " -12
10 4 10 10
\ + \ <
120° 240° 120° 240° 120°
2100 T— 150° 200 S~ | 150°
-19 180° 21 180° -19
E1 Plane 47 E2 Plane 47 E1 Plane +7 E2 Plane +7 E1 Plane +2 E2 Plane +2
= 2300MH2z = 2300MH2z = 2400MHz = 2400MHz = 2500MHz = 2500MHz
s — 2350MHz o — 2350MHz i — 2450MHz _fom — 2450MHz i — 2600MHz — 2600MHz
330° 30°  —2400MHz 33080~ T~ 30°  —2400MHz — 2500MHz 330°, } T 30° —2500MHz — 2700MHz — 2700MHz
300°,, 60° 300°,, 60° 300°,, 60° 300°,, 60° 300°,, 60° 300°,, 60°
270°{ :-so°+>< 270°{ :-90"+Y 270°4 : 90°4X 270°4 : 90°4+Y 270°4 : 90°4X 270°4 : 90°4+Y
10 10 10 10 10 10
\ o \ o \ + \ + \ + \ <
240° 120° 240° 120° 240° 120° 240° 120° 240° 120° 240° 120°
210° S 150° 210° S 150°
180° 180°

2350MHz

2450MHz

2600MHz
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