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Model: TRW-2.4G  

 

High frequency Transceiver module (FSK) 

Specification :  
* Frequency Range: 2.4~2.524 GHz 
* Modulate Mode: GFSK  
* Work Voltage: 3V  
* Output Power: +4dBm 
* Data Rate: 1Mbps; 250Kbps  
* Size: 20.0*36.7*2.4mm 
* Operating Tempeature: -40~+85 Centigrade 
* The longest range in the world : 280m 
(250Kbps); 150m (1Mbps)  
* No dead spaces in reception. 
* The smallest volume and thinnest module in 
the world. 
* Built in antenna. 
* Full-duplex transmissions, including decoder, 
encoder and data buff. 
* Competitive price. 
* Apply for various type of products : Wireless 
Joysticks, Wireless Speaker, Wireless Earphone ,
Wireless Cell phone , Wireless Intercom , 
Wireless Mouse, Wireless Keyboard and Data 
Communication...... 
 

 

Conditions: VDD=+3V,VSS=0V,TA=-40 centigrade to +85 

centigrade
Symbol Parameter(condition) Notes Min. Typ. Max. Units
VDD Supply voltage 1.9 3.0 3.6 V
TEMP Operating temperature -40 +27 +85 Centigra

fop Operting frequency 1) 2400 2524 MHz

RGFSK Data rate direct mode 3) 250 1000 kbps

FCHANNEL Channel spacing 1 MHz

IVDD
Supply current one channel 
250kbps

18 mA

IVDD
Supply current one channel 
1000kbps

19 mA

IVDD
Supply current two channels 
250kbps

23 mA

IVDD
Supply current two channels 
1000kbps

25 mA

RXSENS
Sensitivity at 0.1%BER
(@250kbps)

-90 dB

RXSENS Sensitivity at 0.1%BER -80 dB
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(@1000kbps)
TRW-2.4G Part No:
Part No Description 
TRW-2.4G High frequency Transceiver module (GFSK) 2.4GHz 
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Ensemble list
Transmitter Receiver Distance
TRW-2.4G(250kbps) TRW-2.4G(250kbps) 280m
TRW-2.4G(1Mbps) TRW-2.4G(1Mbps) 150m
Suface And Size View

Wiring Diagram
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· The preamble field is required in ShockBurst. and Direct modes

· The address field is required in ShockBurst. mode.
· 8 to 40 bits length.
· Address automatically removed from received packet in 
ShockBurst.mode

· The data to be transmitted
· In Shock-Burst mode payload size is 256 bits minus the
  following:(Address: 8 to 40 bits. + CRC 8 or 16 bits).

· 8 or 16 bits length
· The CRC is stripped from the received output data.

1. PREAMBLE

2. ADDRESS

3. PAYLOAD

4. CRC
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配置WS2401模組數據時從高位開始。

范例：在ShockBurth的發射模式，以一個通道在2410MHz下以1Mbps Rate傳送。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 1 1 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 0



范例：在ShockBurth的接收模式，以一個通道在2410MHz下以1Mbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 1 1 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



范例：在ShockBurth的发射模式，以一個通道在2410MHz下以250Kbps Rate发射。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 1 0 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 0



范例：在ShockBurth的接收模式，以一個通道在2410MHz下以250Kbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 1 0 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



范例：在ShockBurth的接收模式，以二個通道在2410MHz下以1Mbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
1 1 1 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



范例：在ShockBurth的接收模式，以二個通道在2410MHz下以250Kbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
1 1 0 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



配置WS2401模組數據時從高位開始。

范例：在直接發射模式，以一個通道在2410MHz頻道下以1Mbps Rate發射。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 0 1 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 0



范例：在直接接收模式，以一個通道在2410MHz頻道下以1Mbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 0 1 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



范例：在直接發射模式，以一個通道在2410MHz頻道下以250Kbps Rate發射。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 0 0 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 0



范例：在直接接收模式，以一個通道在2410MHz頻道下以250Kbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 0 0 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



范例：在直接接收模式，以二個通道在2410MHz頻道下以250Kbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
1 0 0 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1



范例：在直接接收模式，以二個通道在2410MHz頻道下以1Mbps Rate接收。

Bit143 Bit142 Bit141 Bit140 Bit139 Bit138 Bit137 Bit136
1 0 0 0 1 1 1 0

Bit135 Bit134 Bit133 Bit132 Bit131 Bit130 Bit129 Bit128
0 0 0 0 1 0 0 0

Bit127 Bit126 Bit125 Bit124 Bit123 Bit122 Bit121 Bit120
0 0 0 1 1 1 0 0

Bit119 Bit118 Bit117 Bit116 Bit115 Bit114 Bit113 Bit112
1 1 0 0 1 0 0 0

Bit111 Bit110 Bit109 Bit108 Bit107 Bit106 Bit105 Bit104
1 1 0 0 1 0 0 0

Bit103 Bit102 Bit101 Bit100 Bit99 Bit98 Bit97 Bit96
1 1 0 0 0 0 0 0

Bit95 Bit94 Bit93 Bit92 Bit91 Bit90 Bit89 Bit88
1 0 1 0 1 0 1 0

Bit87 Bit86 Bit85 Bit84 Bit83 Bit82 Bit81 Bit80
0 1 0 1 0 1 0 1

Bit79 Bit78 Bit77 Bit76 Bit75 Bit74 Bit73 Bit72
1 0 1 0 1 0 1 0

Bit71 Bit70 Bit69 Bit68 Bit67 Bit66 Bit65 Bit64
0 1 0 1 0 1 0 1

Bit63 Bit62 Bit61 Bit60 Bit59 Bit58 Bit57 Bit56
1 0 1 0 1 0 1 0

Bit55 Bit54 Bit53 Bit52 Bit51 Bit50 Bit49 Bit48
0 1 0 1 0 1 0 1

Bit47 Bit46 Bit45 Bit44 Bit43 Bit42 Bit41 Bit40
1 0 1 0 1 0 1 0

Bit39 Bit38 Bit37 Bit36 Bit35 Bit34 Bit33 Bit32
0 1 0 1 0 1 0 1

Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24
1 0 1 0 1 0 1 0

Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
1 0 1 0 0 0 1 1

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
1 0 1 0 1 1 1 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 1 0 1 0 1
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; 
;2.4G 聆彸最唗 
; 
;====================================== 
;========= 2.4G test program ========== 
;=========  MCU: EM78P156E   ========== 
;========= MCU CRYSTALL:6MHZ ========== 
;========= RF CRYSTALL:20MHZ ========== 
;====================================== 
; 
;                 ______________ 
;        PW  --|P52        P51|-- T_LED1 
;               --|P53        P50|-- R_LED2 
;              --|TCC       OSCI|--       
;              --|/RST      OSCO|-- 
;              --|VSS        VCC|--  
;        KEY_1 --|P60        P67|-- CS 
;        KEY_2 --|P61        P66|-- DR1 
;              --|P62        P65|-- CLK1 
;           CE --|P63        P64|-- DATA 
;                |______________| 
;      EM78P156E 
; 
;--------------------------------------- 
TCC    EQU 0X1 
P5    EQU 0X5 
P6    EQU 0X6 
FLAG   EQU 0X1F 
BYTE   EQU 0X1E 
R0    EQU 0X1D 
DLY_REG   EQU  0X1C 
KEY_REG   EQU  0X1B 
TIMER_REG EQU    0X1A 
;--------------------------------- 
 
  ORG 0X0 
  JMP     RESET 
  JMP   INT_0 



  ORG 0X8 
  JMP     INT_1 
 
RF_CONFIG_TABLE: 
  MOV A,R0 
  ADD 0X2,A 
 
  RETL 0X8E  ;TEST 
  RETL 0X08 
  RETL 0X1C 
 
  RETL 0X20  ;DATA2_W 
 
  RETL 0X0D0  ;DATA1_W 
   
  RETL 0X0BB  ;ADDR2 
  RETL 0X0BB 
  RETL 0X0BB 
  RETL 0X0BB 
  RETL 0X0BB 
 
  RETL 0X12  ;ADDR1 
  RETL 0X34 
  RETL 0X56 
  RETL 0X78 
  RETL 0X9A 
   
  RETL 0X0A1  ;ADDR_W/CRC 
   
  RETL 0X53  ;RF-PROGRAMMING 
  RETL 0X02 
 
;--------------------------------------- 
ADDRESS_TABLE: MOV A,R0 
  ADD 0X2,A 
  RETL 0X12  ;ADDR1 
  RETL 0X34 
  RETL 0X56 



  RETL 0X78 
  RETL 0X9A 
  
   
;---------------------------------------   
RESET:  

 MOV A,@0X0 
  IOW  0XF 
  IOW  0XE 
  MOV A,@0X0FF 
  IOW  0XB 
  MOV A,@0X0F8 
  IOW  0XD 
   
  MOV A,@0X08  ;P5,0-LED  P5,1-LED  P5,2-PW 
P5,3-CRYSTALL_SLECT 
  IOW  0X5 
  MOV A,@0X47  ;P6,0-KEY  P6,1-KEY  P6,2-KEY  
P6,3-CE 
  IOW  0X6             ;P6,4-DATA P6,5-CLK1 P6,6-DR1 P6,7-CS 
  BC     P6,3  ;CE 
  BC   P6,7  ;CS 
  MOV A,@0X0D  ;WDT 
  CONTW 
  MOV A,@0X80 
  IOW  0XE  ;WATCHDOG ENABLE 
   
  MOV A,@0X2F 
  MOV 0X3F,A 
  MOV A,@0X10 
  MOV 0X4,A 
CLEAR_REG: CLR 0X0 
  INC  0X4 
  DJZ  0X3F 
  JMP     CLEAR_REG 
 
  MOV A,@0X3 
  MOV 0X10,A 



S_LED_TEST: 
 MOV A,@0X0FF 

  MOV 0X11,A 
S_LED_TEST1: 

 CALL DELAY1MS 
  CALL DELAY1MS 
  WDTC 
  JBS  0X11,7 
  JMP     S_LED_OFF 
  BS   P5,0  ;LED 
  BS   P5,1  ;LED 
  JMP  S_SKIP 
S_LED_OFF: 

 BC   P5,0  ;LED 
  BC   P5,1  ;LED 
S_SKIP:  

 DJZ  0X11 
  JMP  S_LED_TEST1 
  DJZ     0X10 
  JMP     S_LED_TEST 
;  ENI 
;======================================== 
;=========  MAIN PROGRAM ================ 
;======================================== 
MAIN_LOOP: 

 BS     P5,2  ;PW 
  BC     P5,0  ;R_LED 
  BC   P5,1  ;T_LED 
  BC   P6,3  ;CE 
   
  CALL DELAY1MS 
  MOV A,P6 
  AND A,@0X07 
  MOV KEY_REG,A 
  JBC  P5,3  ;CRYSTALL SELECT<0-16M  1-20M> 
  BS   KEY_REG,3 
 
  MOV A,KEY_REG 



  AND A,@0X03 
  XOR A,@0X0 
  JBC     0X3,2  ;Z 
  JMP     T_MODEL 
   
  MOV A,KEY_REG 
  AND A,@0X03 
  XOR A,@0X1 
  JBC  0X3,2  ;Z 
  JMP  R_MODEL 
   
  MOV A,KEY_REG 
  AND A,@0X03 
  XOR A,@0X03 
  JBC     0X3,2  ;Z 
  JMP    SLEEP_MODEL 
   
  JMP  MAIN_LOOP 
;======================================== 
T_MODEL: 

 BC   P5,0  ;R_LED 
  BC   P5,1  ;T_LED 
  CALL DATA_PRO 
  MOV A,@0X1C  ;TX_ON  RX_OFF 
  MOV 0X22,A 

 MOV A,@0X4F  ;250K 0db 
  JBC  P6,2  ;<0-250K   1-1000K> 
  MOV A,@0X6F 
   
  MOV 0X30,A 
  MOV A,@0X14  ;2410 
  MOV 0X31,A 
  CALL RF_CONFIG 
  CALL DELAY200US 
  CALL RF_CONFIG 
  CALL DELAY200US 
   
T_LOOP: 



  BS   P5,1  ;T_LED 
  CALL RF_SEND 
  CALL DELAY1MS 
  CALL DELAY1MS 
  CALL DELAY1MS 
  CALL DELAY1MS 
  CALL DELAY1MS 
  CALL DELAY1MS 
  CALL DELAY1MS 
  CALL DELAY1MS 
  WDTC 
  MOV A,P6 
  AND A,@0X07 
  MOV BYTE,A 
  JBC  P5,3  ;KEY 
  BS     BYTE,3 
  MOV A,BYTE 
  XOR A,KEY_REG 
  JBC     0X3,2  ;Z 
  JMP     T_LOOP   
  BC   P5,1  ;T_LED 
  JMP  MAIN_LOOP 
 
;======================================== 
R_MODEL: 

 BC   P5,0  ;R_LED 
  BC   P5,1  ;T_LED 
  CALL DATA_PRO 
  MOV A,@0X1F  ;TX_OFF  RX_ON 
  MOV 0X22,A 
  MOV A,@0X4F  ;250K 0db 
  JBC  P6,2  ;<0-250K   1-1000K> 
  MOV A,@0X6F 
  MOV 0X30,A 
  MOV A,@0X15  ;2410 
  MOV 0X31,A 
  CALL RF_CONFIG 
 



  MOV A,@0X10 
  MOV 0X13,A 
  BS   P6,3  ;CE 
  CLR     TCC 
  BC   0XF,0  ;TIMER FLAG 
  MOV A,@0X1 
  IOW  0XF  ;TIMER INTERRUPT ENABLE 
R_SP1: 
  BC   P5,0  ;R_LED 
R_LOOP1: 

 MOV A,@0X060 
  MOV TIMER_REG,A 
  BC   FLAG,0  ;INTERRUPT FLAG 
  DJZ  0X13 
  JMP  R_LOOP 
  JMP  R_MODEL 
 
R_LOOP: 
  WDTC 
  JBC  FLAG,0  ;INTERRUPT FLAG 
  JMP     R_SP1 
  MOV A,P6 
  AND A,@0X7 
  MOV BYTE,A 
  JBC  P5,3  ;KEY 
  BS   BYTE,3 
  MOV A,BYTE 
  XOR A,KEY_REG 
  JBS  0X3,2  ;Z 
  JMP  R_RET 
  JBS  P6,6  ;DR1 
  JMP  R_LOOP 
  BS   P5,0  ;R_LED 
  MOV A,@0X10 
  MOV 0X13,A 
  CALL RF_RECEIVE 
  CALL DELAY1MS 
 



  JMP     R_LOOP1 
   
R_RET: 
  BC   P6,3  ;CE 
  BC   P5,0 
  MOV A,@0X0 
  IOW  0XF 
  JMP  MAIN_LOOP 
;======================================== 
SLEEP_MODEL: 

 CALL DATA_PRO 
  BC   P5,0  ;R_LED 
  BC   P5,1  ;T_LED 
  CALL DATA_PRO 
  MOV A,@0X1E  ;TX_OFF  RX_OFF 
  MOV 0X22,A 
  MOV A,@0X4C  ;250K 0db 
  JBC  P6,2  ;<0-250K   1-1000K> 
  MOV A,@0X6C 
  MOV 0X30,A 
  MOV A,@0X15  ;2410 
  MOV 0X31,A 
  CALL RF_CONFIG 
  BC   P5,2  ;PW 
 
S_LOOP: 
  CALL DELAY1MS 
  WDTC 
  MOV A,P6 
  AND A,@0X07 
  MOV BYTE,A 
  JBC  P5,3  ;KEY 
  BS   BYTE,3 
  MOV A,BYTE 
  XOR A,KEY_REG 
  JBC  0X3,2  ;Z 
  JMP  S_LOOP 
   



  JMP  MAIN_LOOP 
 
;======================================== 
DATA_PRO: 

 MOV A,@0X20 
  MOV 0X4,A 
  CLR  R0 
  MOV A,@0X12  ;18 
  MOV 0X10,A 
DATA_LOOP:  

CALL RF_CONFIG_TABLE 
  MOV 0X0,A 
  INC  R0 
  INC  0X4 
  DJZ  0X10 
  JMP  DATA_LOOP 
  RET 
;================================= 
;===== RF CONFIG SUBROUTINE ====== 
;================================= 
RF_CONFIG: 

 BC   P6,3  ;CE 
  BS   P6,7  ;CS 
  CALL DELAY200US 
  MOV A,@0X12  ;18 
  MOV 0X10,A 
  MOV A,@0X20 
  MOV 0X4,A 
RF_CONF_BYTE_LP: 
  MOV A,@0X8 
  MOV 0X11,A 
  MOV A,0X0 
  MOV BYTE,A 
RF_CONF_BIT_LP: 

 BC   P6,5  ;CLK1 
  JBS  BYTE,7 
  BC   P6,4  ;DATA 
  JBC  BYTE,7 



  BS   P6,4  ;DATA 
  RLC  BYTE 
  BS   P6,5  ;CLK1 
  DJZ     0X11 
  JMP     RF_CONF_BIT_LP 
  INC  0X4 
  DJZ     0X10 
  JMP  RF_CONF_BYTE_LP  
  CALL DELAY5US 
  BC   P6,5  ;CLK1 
  BC   P6,7  ;CS  
  RET 
;================================= 
;======= RF SEND SUBROUTINE ====== 
;================================= 
RF_SEND: 

 BC   P6,7  ;CS 
  BS   P6,3  ;CE 
  CALL DELAY5US 
  CALL DELAY5US 
  CLR  R0 
  MOV A,@0X5  ;ADDRESS BIT 5*8=40 BIT 
  MOV 0X10,A 
RF_S_ADD_BYTE: 

 CALL ADDRESS_TABLE 
  MOV BYTE,A 
  MOV A,@0X8 
  MOV 0X11,A 
RF_S_ADD_BIT: 

 BC   P6,5  ;CLK1 
  JBS  BYTE,7 
  BC   P6,4  ;DATA 
  JBC  BYTE,7 
  BS   P6,4  ;DATA 
  RLC  BYTE 
  BS   P6,5  ;CLK1 
  DJZ  0X11 
  JMP  RF_S_ADD_BIT 



  INC   R0 
  DJZ  0X10 
  JMP  RF_S_ADD_BYTE 
 
  MOV A,@0X1A  ;208 BIT DATA 
  MOV 0X10,A 
RF_S_D_BYTE: 

 MOV A,@0X8 
  MOV 0X11,A 
  MOV A,@0X037 
  MOV BYTE,A 
RF_S_D_BIT: 

 BC   P6,5  ;CLK1 
  JBS  BYTE,7 
  BC   P6,4  ;DATA 
  JBC  BYTE,7 
  BS   P6,4  ;DATA 
  RLC  BYTE 
  BS   P6,5  ;CLK1 
  DJZ  0X11 
  JMP  RF_S_D_BIT 
  DJZ  0X10 
  JMP  RF_S_D_BYTE 
  CALL DELAY5US 
  BC   P6,5  ;CLK1 
  BC   P6,3  ;CE 
  RET 
;===================================== 
;======= RF RECEIVE SUBROUTINE ======= 
;===================================== 
RF_RECEIVE: 

 BC   P6,7  ;CS 
  BC   P6,3  ;CE 
  CALL DELAY5US 
  CALL DELAY5US 
  MOV A,@0X20 
  MOV 0X4,A 
  MOV A,@0X1A   ;208 bit  



  MOV 0X10,A 
  CLR   BYTE   
RF_BYTE_LP: 

 MOV A,@0X8 
  MOV 0X11,A 
RF_BIT_LP: 

 RLC     BYTE 
  BS   P6,5   ;CLK1 
  JBS  P6,4   ;DATA 
  BC   BYTE,0 
  JBC  P6,4   ;DATA 
  BS   BYTE,0 
  BC   P6,5   ;CLK1 
  DJZ  0X11 
  JMP     RF_BIT_LP 
  INC  0X4 
  DJZ  0X10 
  JMP  RF_BYTE_LP 
  CALL DELAY5US 
  CALL DELAY5US 
  BS   P6,3   ;CE 
  RET 
 
;======================================== 
;========= DELAY1MS SUBROUTINE ========== 
;======================================== 
DELAY1MS: 

 MOV A,@0X0FF 
  JMP  DLY_SKIP 
 
DELAY200US: 

 MOV A,@0X32 
  JMP   DLY_SKIP 
 
DELAY5US: 

 MOV A,@0X1 
DLY_SKIP: 

 MOV DLY_REG,A 



DLY_LOOP: 
 NOP 

  NOP 
  NOP 
  DJZ     DLY_REG 
  JMP  DLY_LOOP 
  RET 
;======================================== 
;========= INTERRUPT SUBROUTINE ========= 
;======================================== 
INT_0: 
INT_1: 
  BC   0XF,0  ;TIMER FLAG 
  DJZ  TIMER_REG 
  JMP  INT_RET 
  BS   FLAG,0  ;INTERRUPT FLAG 
INT_RET: 
  RETI 
   
   
   
   




