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Outdoor WiFi 802.11n MIMO Wireless Access Point 

•101R(H) •102R(H) •103R(H) 



2014/4/17 www.io-power.com.tw 4 

Model IOP-OAPMB-APM-101R 

IOP-APM-101RH 

 

 

 

 

 

IOP-OAPMB-APM-102R 

IOP-APM-102RH 

 

 

 

IOP-OAPMB-APM-103R 

IOP-APM-103RH 

 

 

 

RF Module 802.11a/g/n 

MIMO 2*2 RF * 1 

802.11a/g/n 

MIMO 2*2 RF * 2 

802.11a/g/n 

MIMO 2*2 RF * 3 

Output Power 

(dBm) 

101R  ~ 21dBm Max  

101RH ~ 23dBm Max 

102R  ~ 21dBm Max  

102RH ~ 23dBm Max 

103R  ~ 21dBm Max  

103RH ~ 23dBm Max 

RF Transmit 

Throughput 

HT20MHz-70~80Mbps 

HT40MHz-140~160Mbps 

HT20MHz-140~160Mbps 

HT40MHz-280~320Mbps 

HT20MHz-210~240Mbps 

HT40MHz-280~320Mbps 

System 

Operate Mode  

& Features 

AP / Wireless Station (AC) / AP WDS 

Bridge / Router 

Multiple Hops  / Mesh Network / Mesh Hi-mobile 

Special 

Features 

1.Multiple Hopping Up to 10 hops with 120Mbps throughput and under 10ms latency 

2.OSI Layer 2 Switch Mesh Network Technical, can support Multiple Gateway 

3.Support Mesh SkyNet with 300Mbps Backhaul & 200Km/s  50~100Mbps Hi-mobile 

Throughput 

4.Support Multiple Hops with Multiple Backhaul Backup Technical 

5.Support CPE Function and Low Speed Roaming 

Outdoor 802.11n WiFi MIMO AP 
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相關硬體規格資料說明 

Outdoor WiFi MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor WiFi MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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相關硬體規格資料說明 

Outdoor MIMO AP Multiple Hops Features and Application 
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Outdoor MIMO AP Multiple Hops Features and Application 

•Hops 6th after, the bandwidth throughput will not reduce again (Keep on 120Mbps~), less than 10ms response time delay. 
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Outdoor MIMO AP Multiple Hops Features and Application 

•Hops 6th after, the bandwidth throughput will not reduce again (Keep on 120Mbps~), less than 10ms response time delay. 
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3 Hops 2Km 101R102R102R101R @11naHT40 Throughput 153Mbps 

Outdoor WiFi MIMO AP Multiple Hops Test Report 
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Outdoor WiFi MIMO AP Multiple Hops Project Design 
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Outdoor WiFi MIMO AP Mesh Network & Backhaul Back up Solution 

Mesh Network Structure 
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Outdoor WiFi MIMO AP Mesh Network & Backhaul Back up Solution 

Backhaul Backup 

Structure 
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Outdoor WiFi MIMO AP Mesh Network System Application 
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Outdoor WiFi MIMO AP Mesh Network System Application 
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Outdoor WiFi MIMO AP Mesh Network System Application 



P to P 3Km 101RH 101R @11naHT40 Throughput 168Mbps 
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Outdoor WiFi MIMO AP P to P 3Km Throughput Test Report 



P to P 16Km 101RH  101RH @11naHT40 Throughput 128Mbps 
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Outdoor WiFi MIMO AP P to P 16Km Throughput Test Report 



30Km Highway Wireless Surveillance System with Street Lamps DC UPS 
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Outdoor WiFi WiFi MIMO Wireless Surveillance System 



30Km Highway Wireless Surveillance System with Street Lamps DC UPS 
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Outdoor WiFi MIMO Wireless Surveillance System 



City Wide Road Crossroads High Bandwidth Wireless Surveillance System  
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Outdoor WiFi MIMO Wireless Surveillance System 



City Wide Road Crossroads High Bandwidth Wireless Surveillance System  
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Outdoor WiFi MIMO Wireless Surveillance System 



Train Crossings Long-distance Range Wireless Surveillance System 
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Outdoor WiFi MIMO Wireless Surveillance System 



Train Crossings Long-distance Range Wireless Surveillance System 
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Outdoor WiFi MIMO Wireless Surveillance System 



Train Crossings Wireless Surveillance System with Solar DC UPS Solution 
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Outdoor WiFi MIMO Wireless Surveillance System 
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Outdoor Wireless Surveillance System with DC UPS System and 

Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter 



2014/4/17 www.io-power.com.tw 35 

Outdoor Wireless Surveillance System with DC UPS System and 

Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter 
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Outdoor Wireless Surveillance System with Solar DC UPS System  & 

Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter 
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Outdoor Wireless Surveillance System with Solar DC UPS System  & 

Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter 



2014/4/17 www.io-power.com.tw 38 

Outdoor Wireless Surveillance System with Solar DC UPS System  & 

Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter 
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相關硬體規格資料說明 
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相關硬體規格資料說明 

Q & A 



2014/4/17 www.io-power.com.tw 47 

無線鏈路訊號值(dBm)計算 (Wireless PtP Signal Sensitivity Calculation) 

傳輸鏈路 
訊號計算 

(Signal Selectivity Calculation) 

RF Output Power 

dBm (Maxmium) 
RF Cable Loss 

Db (1m=0.6dB) 

TX Antenna 

Gain 

dBi  

Space Loss 

= 92.4 

Frequence 

Loss 

GHz 

Distance Loss 

Km 
Rain Loss 

= 2 dB 
Tree Loss 

1m=5dB 
RX Antenna Gain 

dBi  
RF Cable Loss 

Db (1m=0.6dB) 

參數定義 

(Parameter definition) 
無線最大輸出功率 RF線損耗 天線增益 空間衰減 頻率衰減 距離衰減 雨衰 樹衰 天線增益 RF線損耗 

請填入數據 

(Please fill in your data) 
21 1 20 92.4 5.15 8 0 0 20 1 

計算結果 

(Calculation results) 
-65.70  

無線鏈路距離值(KM)計算 (Wireless PtP Signal Sensitivity Distance Calculation) 

傳輸鏈路 
訊號計算 

(Signal Selectivity Calculation) 

RF Output Power 

dBm (Maxmium) 
RF Cable Loss 

Db (1m=0.6dB) 

TX Antenna 

Gain 

dBi  

Space Loss 

= 92.4 

Frequence 

Loss 

GHz 

Define 

Sensertivity 

dBm 

Rain Loss 

= 2 dB 
Tree Loss 

1m=5dB 
RX Antenna Gain 

dBi  
RF Cable Loss 

Db (1m=0.6dB) 

參數定義 

(Parameter definition) 
無線最大輸出功率 RF線損耗 天線增益 空間衰減 頻率衰減 

自己定義最低

RSSI 
雨衰 樹衰 天線增益 RF線損耗 

請填入數據 

(Please fill in your data) 
21 1 20 92.4 5.15 -65 0 0 20 1 

Calculation1 17.36  

Calculation2 0.87  

計算結果 

(Calculation results) 
7.38  

RF Output  Power 

dBm 

RF Cable Loss 

< = 1 dB 

TX Antenna Gain 

dBi 

Air Space Loss = - 92.4dBm -20*LOG(Frequency)-20*LOG(Distance)  

RF Receive 

Sensitivity 

dBm 

RF Cable Loss 

< = 1 dB 

RX Antenna 

Gain dBi 

Point to Point Receive Sensitivity (RSSI) Suggest 

1. for Wireless Backbone System :  -50dBm < RSSI < -30dBm  

2. for Wireless Surveillance System :  -55dBm < RSSI < -35dBm  

3. for Wireless Surf Internet Coverage  System :  -60dBm < RSSI < -40dBm  

Note: Receive Sensitivity (RSSI)  don't under > -20dBm, it will  have effect of Hearing Loss 
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5GHz 20dBi Dual Polarization MIMO Panel Antenna 
Electrical Specification 

Frequency range 5150 - 5875 MHz 

Gain 20 dBi 

VSWR 2 : 1 Max. 

Polarization Dual Linear, +- 45° 

HPBW / Horizontal 10° 

HPBW / Vertical 10° 

Standard compliance N / A 

Front to back ratio -30dB (Max) 

Isolation 24dB (Min) 

Power handing 6W (cw) 

Impedance 50 Ohms 

Connector N Jack × 2 

Environmental & Mechanical Characteristics 

Survival wind speed 216Km/hr 

Temperature -40℃ to +80℃ 

Humidity 95% @ 55℃ 

Lightning protection DC ground 

Radome color Gray 

Radome material PC, UV resistant 

Weight 1245g 

Dimensions 320 × 320 × 20 mm 

Waterproof IP-67 

Mounting kit Pole mount & Wall mount 
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CFD-400 N-Type 1.5M Antenna RF Cable 
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Self-Bonding Rainproof Insulating Tape 

1 2 

3 4 5 
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No. Item 
Lead-acid 

Solar DC UPS 
General Li-Ion  

Solar DC UPS 

C-LiFePO4 Lithium 

Solar DC UPS  

(IO-Power) 
Remark 

1 Battery Management Non 
Yes, but only high level 

power system, general 

level is Non 
Yes Lead-acid battery cannot cell management charging & discharge 

2 
Battery cycle life 

(for Indoor Used) 
300~450 times, Left 50-

60% Power capacity 
500~1000 times, Left 

80% Power capacity 
>2000 times, Left 80% 

Power capacity 
Real outdoor to test UPS of C-LiFePO4 Lithium Batteries after 1200 

times are still have 95% power capacity 

3 
Service life 

(for Indoor Used) 
1~1.5 years 1.5~2.5 years >7 years 

Solar DC UPS of C-LiFePO4 Lithium Batteries for indoor used, will 

have more battery cycle life 

4 
Battery cycle life 

(for Outdoor Used) 

150~300 times, Left 50-

60% 

Power capacity 

300~600 times, Left 

70% 

Power capacity 

>1500 times, Left 

>80% Power capacity 

At the time of system design, you want plus the power attenuation 

and doubled the capacity of the number and replacement of time and 

frequency 

5 
Service life 

(for Outdoor Used) 

0.5~1 year 

(need replace 6 times in 3 

years) 

1~1.5 year 

(need replace 3 times in 

3 years) 
>5 year 

Outdoor UPS of C-LiFePO4 Lithium Batteries real outdoor tested 3 

years still 95%~ power capacity 

6 
Operation of high and 

low temperature 

-0 ~ 45 °C 

(with Housing can support 

-10~55°C) 

-5 ~ 45 °C 

(with Housing can 

support -20~55°C) 

-20 ~ 70 °C 

(with Housing can 

support -30~75°C) 

The cycle life for Lead-Acid battery is 300 times @ 25°C . When the 

temperature raises every 8°C, its cycle life cuts half. Therefore, it is 

150 times @ 33°C , 75 times @ 41°C  while 30 times @ 49°C. 

Working temperature over 55°C is considered as dangerous.  

7 
Proportional to the 

design capacity plus 

More than 200% 

(Deep cycle battery 

required bonus 160%) 
More than 160% More than 110% 

For the sake of the system enough power capacity of the equipment 

operation, designs are subject to decay to add on, to cope with the 

operation of the system power supply enough 

8 Match Solar Panel 
Design wattage required 

bonus 200% 
Design wattage 

required bonus 160% 
Design wattage 

required bonus 110% 

Having regard to the increase in battery capacity to match more of 

the solar panel, so will affect the set up costs and space used for 

erection and erection equipment difficulties, for the system is 

satisfied that requirements for the assessment of projects. 

9 
Set up space and 

erection harder 
Solar panel need more 

wattage and size 
Solar panel need more 

wattage and size  

Solar panel wattage 

can match the design 

and area 

Solar panel is too large, would create a wind pressure of an area to 

improve many, resulting in erection and maintenance of security risks 

increase, too heavy batteries, too 

10 Memory effect Yes No No 
C-LiFePO4 Lithium Batteries can fast charge and large current 

discharge 

11 Security 
Releasing toxic gas and 

explosion hazards 
Have explosion hazards 

risk in 50~60°C 
No explosion risk** 

Solar DC UPS of C-LiFePO4 Lithium Batteries @short circuit 

conditions, maximum temperature up to 120~130°C, at the same time 

have the security design of the pressure relief valve, so no explosion 

risk (please see the test report) 

12 Maintenance costs Very higher Higher Lowest 
General Li-Ion batteries for use in outdoor environments, will face 3 

times in 3 years replacement cost ; While operation due to frequent 

battery replacement issues, resulting in low system properly rate 

13 Battery cost Cheap Expensive Very Expensive 
Cost for 1 given to lead-acid battery < deep Lead-acid as 3 times< 

General Li-Ion as 4~5 times < C-LiFePO4 Lithium as 6~7 times 
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相關硬體規格資料說明 

2003-2010 
Wireless Projects Case Studies  
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PtP--33Km 12Mbps Surveillance Application 

•Taiwan 33.29Km 2008/11/04~Now  
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PtP--33Km 12Mbps Surveillance Application 

•Earth Bulge Effects + Fresnel Zone Radius > 60 meter 
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PtP--33Km 12Mbps Surveillance Application 

•Throughput 802.11a –14Mbps  802.11g--12Mbps 
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PtP--33Km 12Mbps Surveillance Application 

1.15MB/s  

( 1.15 MB/s * 8 = 9.2 Mbps ) 

•Internet BT Throughput –9.2 Mbps 
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Daisy Chain Hops Surveillance Applications 
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Wireless Trunk Technical Applications 

Interface Integrate & Intelligent Package Control 
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Double Level Daisy Chain Backhaul Design 

Daisy Chain Wireless Hot Zone Applications 
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Multi Daisy Chain Backhaul Design 

Daisy Chain Wireless Hot Zone Applications 
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Double Level Daisy Chain Backhaul & Hot Zone 

Daisy Chain Wireless Hot Zone Applications 
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Daisy Chain Hops Hi-Mobile Surveillance Applications 
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Daisy Chain Hops Hi-Mobile Deployment 
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Outdoor Wireless System Solutions Design 

 
Hot Spot / Hot Line / Hot Zone Case Studies 

Long Distance Wireless Surveillance Case Studies 

Hi-Mobile Wireless Surveillance Case Studies 

 WiFi SIP Phone System Application 
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College Hot Spot / Downtown Hot Line Cases 

Outdoor Wireless System Solutions Design 
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Club and Shopping Mall Hot Spot Case Studies 

Outdoor Wireless System Solutions Design 
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Industry Science Park Wireless Hot Zone Cases 

Outdoor Wireless System Solutions Design 

1F  WiFi 
Coverage 

B1 WiFi Coverage 

11a Backhaul 



2014/4/17 www.io-power.com.tw 68 

Long Distance Wireless Surveillance—Holland / Italy 

Outdoor Wireless System Solutions Design 
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Long Distance Wireless Surveillance--Austria (Traffic Light Control) 

Outdoor Wireless System Solutions Design 
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27Km– River Surveillance Application--Taiwan 

Outdoor Wireless System Solutions Design 
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27Km– River Surveillance Application--Taiwan 

Outdoor Wireless System Solutions Design 

2.4GHz Change to 5GHz 



2014/4/17 www.io-power.com.tw 72 

Long Distance High-voltage Power Tower Wireless Surveillance  

Outdoor Wireless System Solutions Design 
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High-voltage Power Tower Solar Power System Solution 

Outdoor Wireless System Solutions Design 
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High-voltage Power Tower Deployment Wireless Surveillance 

Outdoor Wireless System Solutions Design 
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Zoo Park Wireless Surveillance + WiFi Phone + Digital Broadcast 

Outdoor Wireless System Solutions Design 
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Zoo Park Wireless Surveillance Deployment Control Center 

Outdoor Wireless System Solutions Design 
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Zoo Park Wireless Surveillance Deployment--China 

Outdoor Wireless System Solutions Design 
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Hi-Mobile Wireless Real Time Surveillance Remote Control 

Outdoor Wireless System Solutions Design 

A1-A10 :双层架构, 距离5Km,骨干2台+移动2台摄影机,带宽10~12Mbps 
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Wireless Hi-Mobile Design for Surveillance & Surf Internet 

Outdoor Wireless System Solutions Design 

A1-A10 :双层架构, 距离5Km,骨干2台+移动2台摄影机,带宽10~12Mbps 
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Outdoor Wireless System Solutions Design 
Daisy Chain Hi-Mobile Handover under 20ms (0.02sec) 

Handover 

4.831ms 
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Daisy Chain Hi-Mobile for Coastal Port, Storage, Inshore Fishing 

Outdoor Wireless System Solutions Design 
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Daisy Chain Hi-Mobile for Coastal Port, Storage, Inshore Fishing 

Outdoor Wireless System Solutions Design 
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WiFi SIP Phone System Application 

Outdoor Wireless System Solutions Design 
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WiFi SIP Phone SIP Server (Software)  

Outdoor Wireless System Solutions Design 
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Wireless System Deployment Case Studies 
 

Wireless Hot Spot Coverage System Deployment  

Hi-Mobile Wireless Train Surveillance System 

Daisy Chain Train E-Ticket Wireless System 

Daisy Chain Islands Wireless Surveillance System 

 Hi-Mobile Wireless Highway Surveillance System 

Hi-Mobile Wireless Army Surveillance System 
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Wireless Hot Spot Coverage System 

Deployment 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Train Surveillance System 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Train Surveillance System 

Wireless System Deployment Case Studies 
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Daisy Chain Train E-Ticket Wireless System 

Wireless System Deployment Case Studies 
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Daisy Chain Islands Wireless System Design 

Wireless System Deployment Case Studies 
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Daisy Chain Islands Wireless System Deployment 

Wireless System Deployment Case Studies 
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Daisy Chain Islands Wireless System Design 

Wireless System Deployment Case Studies 
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Daisy Chain Islands Wireless System Deployment 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Highway Surveillance System 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Highway Surveillance System 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Highway Surveillance System 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Science Park Surveillance System 

Wireless System Deployment Case Studies 
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Hi-Mobile Wireless Army / Police Surveillance System 

Wireless System Deployment Case Studies 


