
   

RedpiŶe SigŶals, IŶĐ. PƌopƌietaƌǇ aŶd CoŶfideŶtial 

 
To Whoŵsoeǀeƌ It MaǇ CoŶĐeƌŶ 

 

This letteƌ is ďeiŶg issued to ĐoŶfiƌŵ that RedpiŶe SigŶals, IŶĐ., ǁill eŶsuƌe that the 
folloǁiŶg iŶfoƌŵatioŶ is iŶĐluded iŶ the RSϵϭϭϯDB ;FCC ID: XFϲ‐RSϵϭϭϯDB, IC ID: ϴϰϬϳA‐
RSϵϭϭϯDBͿ Module’s PƌogƌaŵŵiŶg MaŶual foƌ Đustoŵeƌs ǁho use this ŵodule ǁith 
diffeƌeŶt aŶteŶŶas to help theŵ ĐoŵplǇ ǁith the FCC/IC ƌegulatoƌǇ ƌeƋuiƌeŵeŶts foƌ 
pƌoduĐts ǁhiĐh use the ŵodule’s ŵodulaƌ appƌoǀal.  

The list of aŶteŶŶas ǁith ǁhiĐh the ŵodule has ďeeŶ tested ǁith aŶd Đeƌtified foƌ FCC/IC 
aƌe giǀeŶ iŶ Taďle ϭ ďeloǁ. 

AŶteŶŶa Make  Model/Paƌt #  AŶteŶŶa GaiŶ at 
Ϯ.ϰGHz ;dBiͿ 

AŶteŶŶa GaiŶ 
at ϱGHz ;dBiͿ 

TǇpe of 
AŶteŶŶa 

RedpiŶe SigŶals  ‐  Ϭ.ϵϵ  ϰ.ϰϮ  TƌaĐe 

Moleǆ  PS‐ϰϳϵϱϬ‐ϬϬϭ  ϯ  ϰ.ϲ  EǆteƌŶal 

FƌaĐtus  FRϬϱ‐Sϭ‐NO‐ϭ‐
ϬϬϰ 

ϭ.ϴ  ϰ.ϵ  Chip 

RadiatioŶ 
TeĐhŶologǇ, IŶĐ 

CϬϮϴϵ‐ANGϬϬϭϭ  ϱ  ϱ  Dipole 

Taďle ϭ: List of AŶteŶŶas Used foƌ RSϵϭϭϯDB FCC/IC CeƌtifiĐatioŶ 
 

The RSϵϭϭϯDB Module’s PƌogƌaŵŵiŶg RefeƌeŶĐe MaŶual ǁill iŶĐlude the iŶfoƌŵatioŶ listed 
ďeloǁ. The MaŶual is pƌoǀided to Đustoŵeƌs as paƌt of the ŵodule’s Đollateƌal ǁhiĐh also 
iŶĐludes the ŵodule’s softǁaƌe aŶd fiƌŵǁaƌe. The ŵodule’s fiƌŵǁaƌe applies the 
atteŶuatioŶs ƌeƋuiƌed to ĐoŵplǇ ǁith the ƌegulatoƌǇ ƌeƋuiƌeŵeŶts ďased oŶ the tǇpe of 
aŶteŶŶa pƌogƌaŵŵed. The ĐoŵŵaŶds ƌeƋuiƌed to pƌogƌaŵ the tƌaŶsŵit poǁeƌ aŶd the 
aŶteŶŶa tǇpe aŶd the atteŶuatioŶs applied aƌe giǀeŶ iŶ the taďles that folloǁ.  

ϭͿ CoŵŵaŶds to pƌogƌaŵ the aŶteŶŶa ďeiŶg used foƌ Wi‐Fi, Bluetooth aŶd )igBee – see 
Taďles Ϯ, ϯ aŶd ϰ.  

ϮͿ CoŵŵaŶds to set tƌaŶsŵit poǁeƌ of the ŵodule foƌ Wi‐Fi, Bluetooth aŶd )igBee – see 
Taďles ϱ, ϲ aŶd ϳ.  

ϯͿ TƌaŶsŵit poǁeƌ aŶd atteŶuatioŶ ǀalues used duƌiŶg testiŶg ǁith diffeƌeŶt AŶteŶŶas – 
see Taďles ϵ, ϭϬ, ϭϭ aŶd ϭϮ.  

ϭ.ϭ CoŵŵaŶds to Pƌogƌaŵ AŶteŶŶa TǇpe 
ϭ.ϭ.ϭ CoŵŵaŶd to Pƌogƌaŵ AŶteŶŶa TǇpe foƌ Wi‐Fi 

Command Name Program Antenna Type for Wi-Fi 

Descript ion  This command is used to program antenna 

being used by the module for Wi-Fi out  of 

the list  of cert if ied antennas. This command 

needs to be given before creat ing the VAP 

in the normal mode and before the 
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“ ./ t ransm it ”  command in the Wi-Fi 

Performance Test  mode.  

Default  Value  0 

I nput  Parameters  Base I nterface (st r ing like rpine0)   

I nteger value mapped as follows:  

0 – Redpine Antenna 

1 – Molex Antenna 

2 – Fractus Antenna 

3-   Radiat ion Technology, I nc Antenna  

Output  Param eter  None  

Reset  Required  No  

Usage  # ./onebox_util <base_interface> 

ant_type <antenna_type> 

Example  The command below sets the Antenna type 

to Fractus Antenna for Wi-Fi:  

# ./onebox_util rpine0 ant_type 2 

Taďle Ϯ: CoŵŵaŶd to Pƌogƌaŵ AŶteŶŶa TǇpe foƌ Wi‐Fi 
 

ϭ.ϭ.Ϯ CoŵŵaŶd to Pƌogƌaŵ AŶteŶŶa TǇpe foƌ Bluetooth: 

Command Name Program Antenna Type for Bluetooth 

Descript ion  This command is used to program antenna 

being used by the module for Bluetooth out  

of the list  of cert if ied antennas. This 

command needs to be given before 

creat ing the HCI  interface in the norm al 

mode and before the “ ./ t ransm it ”  command 

in the Bluetooth Perform ance Test  m ode. 

Default  Value  0 

I nput  Param eters  Base I nterface (st r ing like hci0)   

I nteger value mapped as follows:  

0 – Redpine Signals Antenna 

1 – Molex Antenna 

2 – Fractus Antenna 

3-   Radiat ion Technology, I nc Antenna 
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Output  Param eter  None  

Reset  Required  No  

Usage  # hcitool –i<hciX>cmd 0x3F 0x0008 

<antenna_type> 

Example  The command below sets the Antenna type 

to Molex for Bluetooth:  

# hcitool -i hci0 cmd 0x3F 0x0008 1 

Taďle ϯ: CoŵŵaŶd to Pƌogƌaŵ AŶteŶŶa TǇpe foƌ Bluetooth 
 

ϭ.ϭ.ϯ CoŵŵaŶd to Pƌogƌaŵ AŶteŶŶa TǇpe foƌ )igBee: 

Command Name Program Antenna Type for ZigBee 

Descript ion  This command is used to program antenna 

being used by the module for ZigBee out  of 

the list  of cert if ied antennas. This command 

needs to be given before creat ing the base 

interface ( like zigb0)  in the norm al m ode 

and before the “ ./ t ransm it ”  command in 

the ZigBee Performance Test  mode. 

Default  Value  0 

I nput  Param eters  Base I nterface (st r ing like zigb0)   

I nteger value mapped as follows:  

0 – Redpine Antenna 

1 – Molex Antenna 

2 – Fractus Antenna 

3-   Radiat ion Technology, I nc Antenna 

Output  Param eter  None  

Reset  Required  No  

Usage  # ./zb_utilant_type<antenna_type> 

Example  The command below sets the Antenna type 

to Fractus for ZigBee:  

# ./zb_utilant_type 2 

Taďle ϰ: CoŵŵaŶd to Pƌogƌaŵ AŶteŶŶa TǇpe foƌ Bluetooth 
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ϭ.Ϯ CoŵŵaŶds to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ 
ϭ.Ϯ.ϭ CoŵŵaŶd to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ foƌ Wi‐Fi 

Descript ion This command is used to program the 

t ransm it  power of the module for Wi-Fi. I f 

the value of t ransm it  power exceeds the 

maximum allowed power supported by the 

channel specified by the regulatory domain, 

then the m inimum of the two values will be 

used. 

Default  Value  -   

I nput  Parameters  VAP Name (st r ing like wifi0, wifi1, etc.)   

I nteger value in dBm 

Output  Param eter  None  

Reset  Required  No.  

Usage  #iwconfig<vap_name>txpower<val_in_dB

m> 

Example  The command below sets the Wi-Fi 

t ransm it  power to 15dBm:  

# iwconfig wifi0 txpower 15 

Output  Param eter  None  

Taďle ϱ: CoŵŵaŶd to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ foƌ Wi‐Fi 
 

ϭ.Ϯ.Ϯ CoŵŵaŶd to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ foƌ Bluetooth 

Descript ion This command is used to program the 

t ransm it  power of the m odule for 

Bluetooth. I f the value of t ransm it  power 

exceeds the maximum allowed power 

supported by the channel specified by the 

regulatory domain, then the m inimum of 

the two values will be used. 

Default  Value  10 – For Bluetooth 2.1+ EDR 

8 – For Bluetooth LE 

I nput  Param eters  Base I nterface (st r ing like hci0)   

I nteger value mapped as follows:  

1 – Bluetooth 2.1+ EDR 

2 – Bluetooth LE 

I nteger value in dBm 
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Output  Param eter  None  

Reset  Required  No.  

Usage  # hcitool –i<hciX>cmd 0x3F 0x0006 

<protocol><tx_power> 

Example  The command below sets the Bluetooth 

2.1+ EDR t ransm it  power to 7dBm:  

# hcitool -i hci0 cmd 0x3F 0x0006 

0x01 7 

Output  Param eter  None  

Taďle ϲ: CoŵŵaŶd to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ foƌ Bluetooth 
 

ϭ.Ϯ.ϯ CoŵŵaŶd to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ foƌ )igBee 

Descript ion This command is used to program the 

t ransm it  power of the m odule for ZigBee. I f 

the value of t ransm it  power exceeds the 

maximum allowed power supported by the 

channel specified by the regulatory domain, 

then the m inimum of the two values will be 

used. 

Default  Value  12 

I nput  Parameters  I nteger value in dBm 

Output  Param eter  None  

Reset  Required  No.  

Usage  # ./zb_utiltx_power<value_in_dBm> 

Example  The command below sets the 

ZigBeet ransm it  power to 9dBm:  

# ./zb_utiltx_power 9 

Output  Param eter  None  

Taďle ϳ: CoŵŵaŶd to Pƌogƌaŵ TƌaŶsŵit Poǁeƌ foƌ )igBee 
 

 

ϭ.ϯ Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values 
The tƌaŶsŵit poǁeƌ aŶd atteŶuatioŶ ǀalue settiŶgs iŶ the folloǁiŶg taďles aƌe ŵeŶtioŶed 
foƌ IEEE ϴϬϮ.ϭϭa/ď/g/Ŷ, Bluetooth aŶd )igBee foƌ the Loǁ, Mid aŶd High ĐhaŶŶel 
fƌeƋueŶĐies. The taďle ďeloǁ lists the aĐtual fƌeƋueŶĐies foƌ eaĐh teĐhŶologǇ ĐoƌƌespoŶdiŶg 
to the Loǁ, Mid aŶd High ĐoluŵŶs iŶ suďseƋueŶt taďles.  
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Technology Low  

Channel 

Frequency 

( MHz)  

Mid 

Channel 

Frequency 

( MHz)  

High 

Channel 

Frequency 

( MHz)  

802.11b 2412 2437 2462 

802.11g 2412 2437 2462 

802.11n 20MHz 

Bandwidth 

2412 2437 2462 

802.11n 40MHz 

Bandwidth 

2422 2442 2457 

802.11a (5GHz 

U-NI I -  1)  

5180 5200 5240 

802.11n 20MHz 

Bandwidth(5GHz 

U-NI I -  1)  

5180 5200 5240 

802.11n 40MHz 

Bandwidth(5GHz 

U-NI I -  1)  

5190 - -  5230 

802.11a (5GHz 

U-NI I -  3)  

5745 5785 5825 

802.11n 20MHz 

Bandwidth (U-

NI I -  3)  

5745 5785 5825 

802.11n 40MHz 

Bandwidth(5GHz 

U-NI I -  3)  

5755 - - -  5795 

Bluetooth 2402 2440 2480 

ZigBee 2405 2440 2480 

Taďle ϴ: Loǁ, Mid aŶd High ChaŶŶel FƌeƋueŶĐies foƌ Wi‐Fi, Bluetooth aŶd )igBee 
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ϭ.ϯ.ϭ Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ RedpiŶe SigŶals AŶteŶŶa 

Mode Data 

Rate 

( Mbps)  

Channels 

Low  Mid High 

Max. 

Tx 

Pow er 

( dBm )  

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )

At tenuat ion 

Value 

( dBm )  

802.11 b 1 18 0 20 0 18 0 

11 19 0 20 0 19 0 

802.11 g 

 

6 13 0 20 0 12 0 

24 13 0 20 0 12 0 

54 13 0 20 0 12 0 

802.11 

n_20MHz 

MCS0 11 0 20 0 10 0 

MCS4 11 0 20 0 10 0 

MCS7 11 0 20 0 10 0 

802.11 

n_40MHz 

MCS0 6 2 8 2 5 1 

MCS4 6 2 8 2 5 1 

MCS7 6 2 8 2 5 1 

802.11a 

(5GHz U-

NI I -1)  

6 20 0 20 0 20 0 

24 20 0 20 0 20 0 

54 20 0 20 0 20 0 

802.11n 

20MHz 

(5GHz U-

NI I -1)  

MCS0 20 0 20 0 20 0 

MCS4 20 0 20 0 20 0 

MCS7 20 0 20 0 20 0 

802.11n 

40MHz 

(5GHz U-

NI I -1)  

MCS0 6 0 -  -  7 0 

MCS4 6 0 -  -  7 0 

MCS7 6 0 -  -  7 0 

802.11a 

(5GHz U-

NI I -3)  

6 5 0 10 0 9 0 

24 5 0 10 0 9 0 

54 5 0 10 0 9 0 
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802.11n 

20MHz 

(5GHz U-

NI I -3)  

MCS0 4 0 9 0 7 0 

MCS4 4 0 9 0 7 0 

MCS7 4 0 9 0 7 0 

802.11n 

40MHz 

(5GHz U-

NI I -3)  

MCS0 2 0 -  -  6 0 

MCS4 2 0 -  -  6 0 

MCS7 2 0 -  -  6 0 

Bluetooth 

 

1 15 0 15 0 15 0 

2 15 0 15 0 15 0 

3 15 0 15 0 15 0 

LE 15 0 15 0 15 0 

ZigBee 250kbps 16 0 16 0 16 0 

Taďle ϵ: Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ RedpiŶe sigŶals AŶteŶŶa 
 

ϭ.ϯ.Ϯ Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ Moleǆ AŶteŶŶa 

Mode Data 

Rate 

( Mbps)  

Channels 

Low  Mid High 

Max. 

Tx 

Pow er 

( dBm )  

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )

At tenuat ion 

Value 

( dBm )  

802.11 b 1 16 4 16 4 16 4 

11 16 4 16 4 16 4 

802.11 g 

 

6 11 2 18 2 10 2 

24 11 2 18 2 10 2 

54 11 2 18 2 10 2 

802.11 

n_20MHz 

MCS0 10 2 18 3 9 2 

MCS4 10 2 18 3 9 2 

MCS7 10 2 18 3 9 2 

802.11 

n_40MHz 

MCS0 6 2 8 3 5 2 

MCS4 6 2 8 3 5 2 
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MCS7 6 2 8 3 5 2 

802.11a 

(5GHz U-

NI I -1)  

6 11 0 14 0 14 0 

24 11 0 14 0 14 0 

54 11 0 14 0 14 0 

802.11n 

20MHz 

(5GHz U-

NI I -1)  

MCS0 10 0 14 0 14 0 

MCS4 10 0 14 0 14 0 

MCS7 10 0 14 0 14 0 

802.11n 

40MHz 

(5GHz U-

NI I -1)  

MCS0 6 0 -  -  7 0 

MCS4 6 0 -  -  7 0 

MCS7 6 0 -  -  7 0 

802.11a 

(5GHz U-

NI I -3)  

6 5 0 10 0 9 0 

24 5 0 10 0 9 0 

54 5 0 10 0 9 0 

802.11n 

20MHz 

(5GHz U-

NI I -3)  

MCS0 4 0 9 0 8 0 

MCS4 4 0 9 0 8 0 

MCS7 4 0 9 0 8 0 

802.11n 

40MHz 

(5GHz U-

NI I -3)  

MCS0 2 0 -  -  7 0 

MCS4 2 0 -  -  7 0 

MCS7 2 0 -  -  7 0 

Bluetooth 

 

1 15 0 15 0 15 0 

2 16 0 16 0 16 8 

3 16 0 16 0 16 7 

LE ϭϱ  Ϭ ϭϱ Ϭ ϭϱ  Ϭ

ZigBee 250kbps 15 0 15 0 15 0 

Taďle ϭϬ: Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ Moleǆ AŶteŶŶa 
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ϭ.ϯ.ϯ Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ FƌaĐtus AŶteŶŶa: 

Mode Data 

Rate 

( Mbps)  

Channels 

Low  Mid High 

Max. 

Tx 

Pow er 

( dBm )  

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )  

At tenuat ion 

Value 

( dBm )  

802.11 b 1 16 3 16 3 16 3 

11 16 3 16 3 16 3 

802.11 g 

 

6 11 3 18 3 10 3 

24 11 3 18 3 10 3 

54 11 3 18 3 10 3 

802.11 

n_20MHz 

MCS0 10 3 18 4 9 3 

MCS4 10 3 18 4 9 3 

MCS7 10 3 18 4 9 3 

802.11 

n_40MHz 

MCS0 6 1 8 2 5 1 

MCS4 6 1 8 2 5 1 

MCS7 6 1 8 2 5 1 

802.11a 

(5GHz U-

NI I -1)  

6 12 0 14 0 14 0 

24 12 0 14 0 14 0 

54 12 0 14 0 14 0 

802.11n 

20MHz 

(5GHz U-

NI I -1)  

MCS0 12 0 14 0 14 0 

MCS4 12 0 14 0 14 0 

MCS7 12 0 14 0 14 0 

802.11n 

40MHz 

(5GHz U-

NI I -1)  

MCS0 7 0 -  -  7 0 

MCS4 7 0 -  -  7 0 

MCS7 7 0 -  -  7 0 

802.11a 

(5GHz U-

NI I -3)  

6 5 0 10 0 10 0 

24 5 0 10 0 10 0 

54 5 0 10 0 10 0 
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802.11n 

20MHz 

(5GHz U-

NI I -3)  

MCS0 4 0 9 0 9 0 

MCS4 4 0 9 0 9 0 

MCS7 4 0 9 0 9 0 

802.11n 

40MHz 

(5GHz U-

NI I -3)  

MCS0 3 0 -  -  8 0 

MCS4 3 0 -  -  8 0 

MCS7 3 0 -  -  8 0 

Bluetooth 

 

1 15 0 15 0 15 0 

2 16 0 16 0 16 8 

3 16 0 16 0 16 8 

LE 15 0 15 0 15 0 

ZigBee 0.25 15 0 15 0 15 0 

Taďle ϭϭ: Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ FƌaĐtus AŶteŶŶa 
 
 
 

ϭ.ϯ.ϰ Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ RadiatioŶ TeĐhŶologǇ, IŶĐ AŶteŶŶa: 

Mode Data 

Rate 

( Mbps)  

Channels 

Low  Mid High 

Max. 

Tx 

Pow er 

( dBm )  

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )

At tenuat ion 

Value 

( dBm )  

Max. 

Tx 

Pow er 

( dBm )  

At tenuat ion 

Value 

( dBm )  

802.11 b 1 16 3 16 3 16 3 

11 16 3 16 3 16 3 

802.11 g 

 

6 11 3 18 3 10 3 

24 11 3 18 3 10 3 

54 11 3 18 3 10 3 

802.11 

n_20MHz 

MCS0 10 3 18 4 9 3 

MCS4 10 3 18 4 9 3 

MCS7 10 3 18 4 9 3 

802.11 MCS0 6 1 8 2 5 1 
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n_40MHz MCS4 6 1 8 2 5 1 

MCS7 6 1 8 2 5 1 

802.11a 

(5GHz U-

NI I -1)  

6 12 0 14 0 14 0 

24 12 0 14 0 14 0 

54 12 0 14 0 14 0 

802.11n 

20MHz 

(5GHz U-

NI I -1)  

MCS0 12 0 14 0 14 0 

MCS4 12 0 14 0 14 0 

MCS7 12 0 14 0 14 0 

802.11n 

40MHz 

(5GHz U-

NI I -1)  

MCS0 7 0 -  -  7 0 

MCS4 7 0 -  -  7 0 

MCS7 7 0 -  -  7 0 

802.11a 

(5GHz U-

NI I -3)  

6 5 0 10 0 10 0 

24 5 0 10 0 10 0 

54 5 0 10 0 10 0 

802.11n 

20MHz 

(5GHz U-

NI I -3)  

MCS0 4 0 9 0 9 0 

MCS4 4 0 9 0 9 0 

MCS7 4 0 9 0 9 0 

802.11n 

40MHz 

(5GHz U-

NI I -3)  

MCS0 3 0 -  -  8 0 

MCS4 3 0 -  -  8 0 

MCS7 3 0 -  -  8 0 

Bluetooth 

 

1 15 0 15 0 15 0 

2 16 0 16 0 16 8 

3 16 0 16 0 16 8 

LE 15 0 15 0 15 0 

ZigBee 0.25 15 0 15 0 15 0 

Taďle ϭϮ: Maǆiŵuŵ TƌaŶsŵit Poǁeƌ aŶd AtteŶuatioŶ Values foƌ RadiatioŶ TeĐhŶologǇ, IŶĐ AŶteŶŶa 
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Mallik ReddǇ 

EǆeĐutiǀe VP aŶd GM, DeǀiĐes aŶd SeƌǀiĐes BU 


