
.59π.²ооллȄtн 

.59 ²ƛπCƛ с aƻŘǳƭŜ .ŀǎŜŘ ƻƴ //оолл 5ŀǘŀǎƘŜŜǘ 

ƛƴŦƻϪōŘŜŎƻƳƳΦŎƻƳ .59 ¢ŜŎƘƴƻƭƻƎȅ LƴŎΦ 

 
 
 

1 / 37 

General Description 

                               
bƻǘŜΥ LƳŀƎŜǎ ŀǊŜ ŦƻǊ ƛƭƭǳǎǘǊŀǘƛǾŜ ǇǳǊǇƻǎŜǎ ƻƴƭȅΤ ŀŎǘǳŀƭ ǇǊƻŘǳŎǘǎ Ƴŀȅ ŘƛŦŦŜǊΦ 

 

.59π.²ооллȄtн ƛǎ ŀ нΦпπDIȊ ²ƛπCƛ с ǿƛǊŜƭŜǎǎ ƳƻŘǳƭŜ ǎŜǊƛŜǎ ōŀǎŜŘ ƻƴ ¢LΩǎ //оолл ǿƛǘƘ ŀƴǘŜƴƴŀ ŘƛǾŜǊǎƛǘȅ ŦŜŀǘǳǊŜΦ ¢Ƙƛǎ 

ƳƻŘǳƭŜ ǎŜǊƛŜǎ ƛǎ ƛŘŜŀƭ ŦƻǊ ŎƻǎǘπǎŜƴǎƛǘƛǾŜ ŜƳōŜŘŘŜŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛǘƘ ŀ [ƛƴǳȄ ƻǊ w¢h{ Ƙƻǎǘ ǊǳƴƴƛƴƎ ¢/tκLtΣ ǿƘŜǊŜ ǘƘŜ ǇŜŀƪ 

ŀǇǇƭƛŎŀǘƛƻƴ ǘƘǊƻǳƎƘǇǳǘ ǊŜǉǳƛǊŜƳŜƴǘ ƛǎ ŀ ƳŀȄƛƳǳƳ ƻŦ рл aōǇǎΦ ¢ƘŜ .59π.²ооллȄtн ƳƻŘǳƭŜ ǎŜǊƛŜǎ ƛǎ ŀƴ ŜȄŎŜƭƭŜƴǘ ŎƘƻƛŎŜ 

ŦƻǊ ōǊƛƴƎƛƴƎ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ²ƛπCƛ с ǘƻ ŜƳōŜŘŘŜŘ ŘŜǾƛŎŜ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ŦŜŀǘǳǊƛƴƎ ŀ ǎƳŀƭƭ t/. ŦƻƻǘǇǊƛƴǘ ŀƴŘ ŀ ƘƛƎƘƭȅ ƻǇǘƛƳƛȊŜŘ 

ōƛƭƭ ƻŦ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ƭƻǿŜǊ ŎƻǎǘǎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƳƻŘǳƭŜ ƛǎ ōŀŎƪǿŀǊŘ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ²ƛπCƛ п όулнΦмм ōκƎκƴύ ŀƴŘ ²ƛπCƛ р 

όулнΦмм ŀŎύΦ 

 

Lƴ ƻǊŘŜǊ ǘƻ ŦǳƭŦƛƭƭ ŘƛŦŦŜǊŜƴǘ ƛƴǘŜƎǊŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΣ .59 ƻŦŦŜǊǎ ǾŀǊƛƻǳǎ ǾŀǊƛŀƴǘǎΦ ¢ƘŜǎŜ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ мΦ 
Table 1. Module Variants 

Series Name Orderable Part Number Connectivity Antenna Options Operating Temperature 

BDE-BW330P2 

BDE-BW3300NP2 

2.4-GHz Wi-Fi 6 SISO  

ANT pin 
-40 °C to +85 °C 

BDE-BW3300UP2 U.FL connector 
BDE-BW3300NP2-IN ANT pin 

-40 °C to +105 °C 
BDE-BW3300UP2-IN U.FL connector 

Key Features 

Â IƛƎƘƭȅ ƻǇǘƛƳƛȊŜŘ ²ƛπCƛ с όулнΦммŀȄύ ǎȅǎǘŜƳ ŦƻǊ ƭƻǿ 

Ŏƻǎǘ ŜƳōŜŘŘŜŘ Lƻ¢ ŀǇǇƭƛŎŀǘƛƻƴǎ 

Â {ŜŀƳƭŜǎǎ ƛƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ ŀƴȅ ǇǊƻŎŜǎǎƻǊ ƻǊ a/¦ 

Ƙƻǎǘ ŎŀǇŀōƭŜ ƻŦ ǊǳƴƴƛƴƎ ŀ ¢/tκLt ǎǘŀŎƪ 

Â LƴǘŜƎǊŀǘŜŘ нΦпπDIȊ t! ŦƻǊ ŎƻƳǇƭŜǘŜ ǿƛǊŜƭŜǎǎ 

ǎƻƭǳǘƛƻƴ ǿƛǘƘ ǳǇ ǘƻ Ҍнл Ř.Ƴ ƻǳǘǇǳǘ ǇƻǿŜǊ 

Â !ǇǇƭƛŎŀǘƛƻƴ ǘƘǊƻǳƎƘǇǳǘ ǳǇ ǘƻ рл aōǇǎ 

Â ²ƛπCƛ с 

ü нΦп DIȊΣ нл aIȊΣ ǎƛƴƎƭŜ ǎǇŀǘƛŀƭ ǎǘǊŜŀƳ 

ü a!/Σ ōŀǎŜōŀƴŘΣ ŀƴŘ wC ǘǊŀƴǎŎŜƛǾŜǊ ǿƛǘƘ 

ǎǳǇǇƻǊǘ ŦƻǊ L999 улнΦмм ōκƎκƴκŀȄ 

ü ¢ŀǊƎŜǘ ǿŀƪŜ ǘƛƳŜ ό¢²¢ύΣ hC5a!Σ a¦πaLah 

ό5ƻǿƴƭƛƴƪύΣ .ŀǎƛŎ {ŜǊǾƛŎŜ {Ŝǘ /ƻƭƻǊƛƴƎΣ ŀƴŘ 

ǘǊƛƎƎŜǊ ŦǊŀƳŜ ŦƻǊ ƛƳǇǊƻǾŜŘ ŜŦŦƛŎƛŜƴŎȅ 

ü IŀǊŘǿŀǊŜπōŀǎŜŘ ŜƴŎǊȅǇǘƛƻƴ ŀƴŘ ŘŜŎǊȅǇǘƛƻƴ 

ǎǳǇǇƻǊǘƛƴƎ ²t!н ŀƴŘ ²t!о 

ü 9ȄŎŜƭƭŜƴǘ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ 

ü {ǳǇǇƻǊǘ ŦƻǊ п ōƛǘ {5Lh ƻǊ {tL Ƙƻǎǘ ƛƴǘŜǊŦŀŎŜǎ 

Â 9ƴƘŀƴŎŜŘ ǎŜŎǳǊƛǘȅ 

ü {ŜŎǳǊŜŘ Ƙƻǎǘ ƛƴǘŜǊŦŀŎŜ 

ü CƛǊƳǿŀǊŜ ŀǳǘƘŜƴǘƛŎŀǘƛƻƴ 

ü !ƴǘƛπǊƻƭƭōŀŎƪ ǇǊƻǘŜŎǘƛƻƴ 

Â aǳƭǘƛǊƻƭŜ ǎǳǇǇƻǊǘ όŦƻǊ ŜȄŀƳǇƭŜΣ ŎƻƴŎǳǊǊŜƴǘ {¢! ŀƴŘ 

!tύ ǘƻ ŎƻƴƴŜŎǘ ǿƛǘƘ ²ƛπCƛ ŘŜǾƛŎŜǎ ƻƴ ŘƛŦŦŜǊŜƴǘ wC 

ŎƘŀƴƴŜƭǎ ό²ƛπCƛ ƴŜǘǿƻǊƪǎύ 

Â оπǿƛǊŜ ƻǊ мπǿƛǊŜ t¢! ŦƻǊ ŜȄǘŜǊƴŀƭ ŎƻŜȄƛǎǘŜƴŎŜ ǿƛǘƘ 

ŀŘŘƛǘƛƻƴŀƭ нΦпπDIȊ ǊŀŘƛƻǎ όŦƻǊ ŜȄŀƳǇƭŜΣ ¢ƘǊŜŀŘ ƻǊ 

½ƛƎōŜŜύ 

Â hǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜΥ πплϲ/ ǘƻ Ҍурϲ/ ƻǊ πплϲ/ ǘƻ 

Ҍмлрϲ/ 

Â tƻǿŜǊ ƳŀƴŀƎŜƳŜƴǘ 

ü ±55ψм±уΥ мΦсн ± π мΦфу ± 

ü ±55ψо±оΥ о ± ς оΦс ±  

Â /ƭƻŎƪ ǎƻǳǊŎŜ 

ü hƴπōƻŀǊŘ пл aIȊ ·¢![ Ŧŀǎǘ ŎƭƻŎƪ 

ü LƴǘŜǊƴŀƭ ǎƭƻǿ ŎƭƻŎƪ ƻǊ ŜȄǘŜǊƴŀƭ онΦтсуπƪIȊ 

ǎƭƻǿ ŎƭƻŎƪ 

Â !ƴǘŜƴƴŀ ƻǇǘƛƻƴǎ 

ü 5ǳŀƭ ŀƴǘŜƴƴŀ ǿƛǘƘ ŀƴǘŜƴƴŀ ŘƛǾŜǊǎƛǘȅ 

ü !b¢ Ǉƛƴ ŦƻǊ ŜȄǘŜǊƴŀƭ ŀƴǘŜƴƴŀ 

ü ¦ΦC[ ŎƻƴƴŜŎǘƻǊ ŦƻǊ ŜȄǘŜǊƴŀƭ ŀƴǘŜƴƴŀ 

Â tŀŎƪŀƎŜ 

ü [D!πспΣ моΦоπƳƳ Ȅ моΦпπƳƳ Ȅ нπƳƳ  

ü [D!πспΣ моΦоπƳƳ Ȅ муΦпπƳƳ Ȅ нπƳƳ  
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ü tƛƴ ǘƻ tƛƴ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ¢LΩǎ ²[муотah5 όπ

b ǾŀǊƛŀƴǘǎύ 

ü tƛƴ ǘƻ tƛƴ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ .59Ωǎ .59π.²нуот 

όπb ǾŀǊƛŀƴǘǎύ 

Â wŜƎǳƭŀǘƻǊȅ ŎƻƳǇƭƛŀƴŎŜ 

ü C// L5Υ н!.w¦π.²оолtн 

ü L/Υ нрсртπ.²оолtн 

ü aL/Υ нмфπнпуоон 

ü /9πw95 

Applications 

Â DǊƛŘ LƴŦǊŀǎǘǊǳŎǘǳǊŜ  

ü Electricity Meter 

ü String Inverter  

ü Micro Inverter  

ü Energy Storage Power Conversion System (PCS) 

ü EV Charging Infrastructure 

Â .ǳƛƭŘƛƴƎ ŀƴŘ IƻƳŜ !ǳǘƻƳŀǘƛƻƴ 

ü HVAC Controller  

ü HVAC Gateway  

ü Thermostat  

ü Building Security Gateway  

ü Garage Door System  

ü IP Network Camera/Video Doorbell  

ü Wireless Security Camera  

Â !ǇǇƭƛŀƴŎŜǎ 

ü Refrigerator & Freezer  

ü Oven  

ü Washer & Dryer  

ü Residential Water Heater & Heating System  

ü Air Purifier & Humidifier  

ü Coffee Machine  

ü Air Conditioner Indoor Unit  

ü Vacuum Robot  

ü Robotic Lawn Mower 

Â aŜŘƛŎŀƭ 

ü Infusion Pump  

ü Electronic Hospital Bed & Bed Control  

ü Multiparameter Patient Monitor  

ü Blood Pressure Monitor  

ü CPAP Machine  

ü Telehealth Systems  

ü Ultrasound Scanner  

ü Ultrasound Smart Probe  

ü Electric Toothbrush  

Â wŜǘŀƛƭ !ǳǘƻƳŀǘƛƻƴ ŀƴŘ tŀȅƳŜƴǘ 

Â tǊƛƴǘŜǊǎ 
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Module Family 

 Table 2. Module Family 

Product Type 
& Series Name 

Orderable Part 
Number Chipset Connectivity 

Antenna 
Options 

Antenna 
Diversity 
Support 

Operating 
Temperature 
(°C) 

Size (mm) 

Module 
BDE-BW330P1 

BDE-BW3301NP1 

CC3301 
2.4-GHz  
Wi-Fi 6 SISO 
& BLE 5.4 

ANT pin 

Not supported 

-40 to +85 

13.3 x 13.4 x 2 

BDE-BW3301UP1 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3301AP1 PCB trace 
antenna 

13.3 x 18.4 x 2 

BDE-BW3301NP1-IN ANT pin 

-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3301UP1-IN 
U.FL 
connector 13.3 x 18.4 x 2 

BDE-BW3301AP1-IN 
PCB trace 
antenna 13.3 x 18.4 x 2 

BDE-BW3300NP1 

CC3300 2.4-GHz  
Wi-Fi 6 SISO 

ANT pin 

Not supported 

-40 to +85 

13.3 x 13.4 x 2 

BDE-BW3300UP1 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3300AP1 PCB trace 
antenna 

13.3 x 18.4 x 2 

BDE-BW3300NP1-IN ANT pin 

-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3300UP1-IN 
U.FL 
connector 13.3 x 18.4 x 2 

BDE-BW3300AP1-IN 
PCB trace 
antenna 13.3 x 18.4 x 2 

Module 
BDE-BW335P1 

BDE-BW3351NP1 

CC3351 

2.4-GHz & 5-
GHz Wi-Fi 6 
SISO & BLE 
5.4 

ANT pin 

Not supported 

-40 to +85 

13.3 x 13.4 x 2 

BDE-BW3351UP1 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3351AP1 
PCB trace 
antenna 13.3 x 18.4 x 2 

BDE-BW3351NP1-IN ANT pin 

-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3351UP1-IN 
U.FL 
connector 13.3 x 18.4 x 2 

BDE-BW3351AP1-IN PCB trace 
antenna 

13.3 x 18.4 x 2 

BDE-BW3350NP1 

CC3350 
2.4-GHz & 5-
GHz Wi-Fi 6 
SISO 

ANT pin 

Not supported 

-40 to +85 

13.3 x 13.4 x 2 

BDE-BW3350UP1 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3350AP1 
PCB trace 
antenna 13.3 x 18.4 x 2 

BDE-BW3350NP1-IN ANT pin 

-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3350UP1-IN 
U.FL 
connector 13.3 x 18.4 x 2 

BDE-BW3350AP1-IN PCB trace 
antenna 

13.3 x 18.4 x 2 

Module 
BDE-BW330P2 

BDE-BW3301NP2 

CC3301 
2.4-GHz  
Wi-Fi 6 SISO 
& BLE 5.4 

ANT pin 

Supported, 
Dual Antenna 

-40 to +85 
13.3 x 13.4 x 2 

BDE-BW3301UP2 
U.FL 
connector 13.3 x 18.4 x 2 

BDE-BW3301NP2-IN ANT pin 
-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3301UP2-IN U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3300NP2 

CC3300 2.4-GHz  
Wi-Fi 6 SISO 

ANT pin 

Supported, 
Dual Antenna 

-40 to +85 
13.3 x 13.4 x 2 

BDE-BW3300UP2 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3300NP2-IN ANT pin 
-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3300UP2-IN 
U.FL 
connector 13.3 x 18.4 x 2 

Module 
BDE-BW335P2 

BDE-BW3351NP2 

CC3351 

2.4-GHz & 5-
GHz Wi-Fi 6 
SISO & BLE 
5.4 

ANT pin 

Supported, 
Dual Antenna 

-40 to +85 
13.3 x 13.4 x 2 

BDE-BW3351UP2 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3351NP2-IN ANT pin 
-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3351UP2-IN 
U.FL 
connector 13.3 x 18.4 x 2 

BDE-BW3350NP2 

CC3350 
2.4-GHz & 5-
GHz Wi-Fi 6 
SISO 

ANT pin 

Supported, 
Dual Antenna 

-40 to +85 
13.3 x 13.4 x 2 

BDE-BW3350UP2 U.FL 
connector 

13.3 x 18.4 x 2 

BDE-BW3350NP2-IN ANT pin 
-40 to +105 

13.3 x 13.4 x 2 

BDE-BW3350UP2-IN U.FL 
connector 

13.3 x 18.4 x 2 
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Product Type 
& Series Name 

Orderable Part 
Number Chipset Connectivity 

Antenna 
Options 

Antenna 
Diversity 
Support 

Operating 
Temperature 
(°C) 

Size (mm) 

Module 
BDE-BW330S 

BDE-BW3301N1 

CC3301 
2.4-GHz  
Wi-Fi 6 SISO 
& BLE 5.4 

ANT pin 

Not supported 

-40 to +85 

11 x 11 x 2 

BDE-BW3301U1 U.FL 
connector 

11 x 15 x 2 

BDE-BW3301A1 PCB trace 
antenna 

11 x 15 x 2 

BDE-BW3301N1-IN ANT pin 

-40 to +105 

11 x 11 x 2 

BDE-BW3301U1-IN 
U.FL 
connector 11 x 15 x 2 

BDE-BW3301A1-IN 
PCB trace 
antenna 11 x 15 x 2 

BDE-BW3300N1 

CC3300 2.4-GHz  
Wi-Fi 6 SISO 

ANT pin 

Not supported 

-40 to +85 

11 x 11 x 2 

BDE-BW3300U1 U.FL 
connector 

11 x 15 x 2 

BDE-BW3300A1 PCB trace 
antenna 

11 x 15 x 2 

BDE-BW3300N1-IN ANT pin 

-40 to +105 

11 x 11 x 2 

BDE-BW3300U1-IN 
U.FL 
connector 11 x 15 x 2 

BDE-BW3300A1-IN 
PCB trace 
antenna 11 x 15 x 2 

Module 
BDE-BW335S 

BDE-BW3351N1 

CC3351 

2.4-GHz & 5-
GHz Wi-Fi 6 
SISO & BLE 
5.4 

ANT pin 

Not supported 

-40 to +85 

11 x 11 x 2 

BDE-BW3351U1 U.FL 
connector 

11 x 15 x 2 

BDE-BW3351A1 
PCB trace 
antenna 11 x 15 x 2 

BDE-BW3351N1-IN ANT pin 

-40 to +105 

11 x 11 x 2 

BDE-BW3351U1-IN 
U.FL 
connector 11 x 15 x 2 

BDE-BW3351A1-IN PCB trace 
antenna 

11 x 15 x 2 

BDE-BW3350N1 

CC3350 
2.4-GHz & 5-
GHz Wi-Fi 6 
SISO 

ANT pin 

Not supported 

-40 to +85 

11 x 11 x 2 

BDE-BW3350U1 U.FL 
connector 

11 x 15 x 2 

BDE-BW3350A1 
PCB trace 
antenna 11 x 15 x 2 

BDE-BW3350N1-IN ANT pin 

-40 to +105 

11 x 11 x 2 

BDE-BW3350U1-IN 
U.FL 
connector 11 x 15 x 2 

BDE-BW3350A1-IN PCB trace 
antenna 

11 x 15 x 2 

M.2 Card 

BDE-BW3301NP1M2 
CC3301 

Wi-Fi 6 SISO 
& BLE 5.4 

U.FL 
connector 

Not supported 

-40 to +85 22 x 30 x 28 

BDE-BW3301NP2M2 Supported 
BDE-BW3300NP1M2 

CC3300 
2.4-GHz  
Wi-Fi 6 SISO 

Not supported 
BDE-BW3300NP2M2 Supported 

BDE-BW3351NP1M2 
CC3351 

2.4-GHz & 5-
GHz Wi-Fi 6 
SISO & BLE 
5.4 

Not supported 

BDE-BW3351NP2M2 Supported 

BDE-BW3350NP1M2 
CC3350 

2.4-GHz & 5-
GHz Wi-Fi 6 
SISO 

Not supported 

BDE-BW3350NP2M2 Supported 
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Naming Convention 

 

 

bƻǘŜΥ ¢ƘŜ ǇŀǊǘ ƴǳƳōŜǊ ƻŦ ǘƘŜ aΦн ŎŀǊŘ ƛǎ ǘƘŜ ƳƻŘǳƭŜ ǇŀǊǘ ƴǳƳōŜǊ ŦƻƭƭƻǿŜŘ ōȅ άaнέ ƛƴ ǘƘŜ ŜƴŘΦ CƻǊ ŜȄŀƳǇƭŜΥ .59π.²ооллbtмaн ƛǎ ǘƘŜ aΦн ŎŀǊŘ ǿƛǘƘ 
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1. System Overview 

1.1. .ƭƻŎƪ 5ƛŀƎǊŀƳ 

.59π.²ооллȄtн ƳƻŘǳƭŜ ǎŜǊƛŜǎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ¢LΩǎ млǘƘ ƎŜƴŜǊŀǘƛƻƴ ŎƻƴƴŜŎǘƛǾƛǘȅ ²ƛπCƛ ŎƘƛǇ //ооллΦ ¢ƘŜ ƳƻŘǳƭŜ ǎŜǊƛŜǎΣ ŀǎ 

ǎŜŜƴ ƛƴ ōŜƭƻǿ ŘƛŀƎǊŀƳǎΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ŘƛŦŦŜǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΣ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦΥ 
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π ¦ΦC[ ŎƻƴƴŜŎǘƻǊ ό¦ΦC[ ǾŀǊƛŀƴǘǎύ 

 

 

 

Figure 2. The Block Diagram of BDE-BW3300NP2 and BDE-BW3300NP2-IN 
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2. Pinout Functions 

2.1. tƛƴ 5ƛŀƎǊŀƳ 
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2.2. tƛƴƻǳǘ 5ŜǎŎǊƛǇǘƛƻƴ 

Table 3. Pinout Description 
Module 
Pin # 

Pin Name Type Voltage 
Level 

Shutdown 
State (1) 

State After 
Power-up (1) 

Description 

1 GND Ground - - - Power ground 
2 NC - - - - No connect. Leve floating 
3 COEX_REQ I VDD_1V8 PU PU External coexistence interface ς request 
4 COEX_GRANT O VDD_1V8 PD PD External coexistence interface ς grant 
5 COEX_PRIORITY I VDD_1V8 PU PU External coexistence interface ς priority 
6 SDIO_CMD I/O VDD_1V8 Hi-Z Hi-Z SDIO command or SPI PICO 
7 GND Ground - - - Power ground 
8 SDIO_CLK I VDD_1V8 Hi-Z Hi-Z SDIO clock or SPI clock 
9 GND Ground - - - Power ground 
10 SDIO_D0 I/O VDD_1V8 Hi-Z Hi-Z SDIO data D0 or SPI POCI 
11 SDIO_D1 I/O VDD_1V8 Hi-Z Hi-Z SDIO data D1 
12 SDIO_D2 I/O VDD_1V8 Hi-Z Hi-Z SDIO data D2 
13 SDIO_D3 I/O VDD_1V8 Hi-Z PU SDIO data D3 or SPI CS 
14 IRQ_WL (2) O VDD_1V8 PD PD Interrupt request to host for WLAN 
15 GND Ground - - - Power ground 
16 GND Ground - - - Power ground 
17 GND Ground - - - Power ground 

18 
ANT2 RF - - - WLAN 2.4-GHz secondary antenna port 
NC -    No connect for BDE-BW3300UP2 

19 GND Ground - - - Power ground 
20 GND Ground - - - Power ground 
21 SWDIO I/O VDD_1V8 PU PU Serial wire debug I/O 
22 SWCLK I VDD_1V8 PD PD Serial wire debug clock 
23 GND Ground - - - Power ground 
24 GND Ground - - - Power ground 
25 NC - - - - No connect. Leve floating 
26 NC - - - - No connect. Leve floating 
27 NC - - - - No connect. Leve floating 
28 GND Ground - - - Power ground 
29 GND Ground - - - Power ground 
30 GND Ground - - - Power ground 
31 GND Ground - - - Power ground 

32 
ANT1 RF - - - WLAN 2.4-GHz primary antenna port 

NC NC    No connect for BDE-BW3300UP2 
33 GND Ground - - - Power ground 
34 GND Ground - - - Power ground 
35 GND Ground - - - Power ground 
36 SLOW_CLK_IN I VDD_1V8 PD PD 32.768-KHz RTC clock input 
37 GND Ground - - - Power ground 

38 VDD_1V8 Power - - - 1.8V power supply for SRAM, digital, analog, I/O, 
and OTP programming 

39 GND Ground - - - Power ground 

40 nRESET I VDD_1V8 PD PD 
Reset line for enabling or disabling device 
(active low) 

41 NC - - - - No connect. Leve floating 
42 LOGGER (2) O VDD_1V8 PU PU Tracer (UART TX debug logger) 
43 NC - - - - No connect. Leve floating 
44 GND Ground - - - Power ground 
45 GND Ground - - - Power ground 
46 

VDD_3V3 Power - - - 3.3V power supply for PA 
47 
48 GND Ground - - - Power ground 
49 GND Ground - - - Power ground 
50 NC - - - - No connect. Leve floating 
51 NC - - - - No connect. Leve floating 
52 NC - - - - No connect. Leve floating 
53 NC - - - - No connect. Leve floating 
54 GND Ground - - - Power ground 
55 GND Ground - - - Power ground 
56 NC - - - - No connect. Leve floating 
57 NC - - - - No connect. Leve floating 
58 NC - - - - No connect. Leve floating 
59 GND Ground - - - Power ground 
60 NC - - - - No connect. Leve floating 
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Module 
Pin # 

Pin Name Type Voltage 
Level 

Shutdown 
State (1) 

State After 
Power-up (1) 

Description 

61 GND Ground - - - Power ground 
62 NC - - - - No connect. Leve floating 
63 GND Ground - - - Power ground 
64 NC - - - - No connect. Leve floating 
G1 ς 
G16 

GND Ground - - - Power ground, thermal pads 

 
(1) !ƭƭ ŘƛƎƛǘŀƭ Lκhǎ ŀǊŜ ǿƛǘƘ ƛƴǘŜǊƴŀƭ t¦κt5 ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ϦǎƘǳǘŘƻǿƴ ǎǘŀǘŜϦ ŎƻƭǳƳƴ ǿƘŜƴ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ƛƴ ǎƘǳǘŘƻǿƴ ƳƻŘŜ όǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ {5Lh 
ǎƛƎƴŀƭǎ ŀǊŜ Iƛπ½ύΦ t¦ ƳŜŀƴǎ ǇǳƭƭπǳǇΣ t5 ƳŜŀƴǎ ǇǳƭƭπŘƻǿƴΣ Iƛπ½ ƳŜŀƴǎ ƘƛƎƘ ƛƳǇŜŘŀƴŎŜΤ 

(2) [hDD9w ŀƴŘ Lwvψ²[ Ǉƛƴǎ ŀǊŜ ǎŜƴǎŜŘ ōȅ ǘƘŜ ŘŜǾƛŎŜ ŘǳǊƛƴƎ ōƻƻǘΦ ¢ƘŜȅ ǎƘƻǳƭŘ ōŜ ƪŜǇǘ άмлέ ǎǘŀǘŜ ƻƴ ǇƻǿŜǊπǳǇ ǿƛǘƘ [hDD9w Ǉƛƴ ōŜƛƴƎ ƘƛƎƘΦ 

 

3. Characteristics 

3.1. 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

3.1.1. !ōǎƻƭǳǘŜ aŀȄƛƳǳƳ wŀǘƛƴƎǎ 

{ǘǊŜǎǎŜǎ ōŜȅƻƴŘ ǘƘƻǎŜ ƭƛǎǘŜŘ ǳƴŘŜǊ !ōǎƻƭǳǘŜ aŀȄƛƳǳƳ wŀǘƛƴƎǎ Ƴŀȅ ŎŀǳǎŜ ǇŜǊƳŀƴŜƴǘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ŘŜǾƛŎŜΦ ¢ƘŜǎŜ ŀǊŜ ǎǘǊŜǎǎ 

ǊŀǘƛƴƎǎ ƻƴƭȅΣ ǎƻ ŦǳƴŎǘƛƻƴŀƭ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ŀǘ ǘƘŜǎŜ ƻǊ ŀƴȅ ƻǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ōŜȅƻƴŘ ǘƘƻǎŜ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ 

ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŀǊŜ ƴƻǘ ƛƳǇƭƛŜŘΦ 9ȄǇƻǎǳǊŜ ǘƻ !ōǎƻƭǳǘŜ aŀȄƛƳǳƳ wŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ŜȄǘŜƴŘŜŘ ǇŜǊƛƻŘǎ Ƴŀȅ 

ŀŦŦŜŎǘ ŘŜǾƛŎŜ ǊŜƭƛŀōƛƭƛǘȅΦ 
Table 4. Absolute Maximum Ratings 

Parameter MIN MAX Unit 
VDD_3V3 -0.5 4.2 V 
VDD_1V8 -0.5 2.1 V 
Operating ambient temperature -40 105 °C 
Storage temperature -40 105 °C 

3.1.2. 9{5 wŀǘƛƴƎǎ 

Table 5. ESD Ratings 
Parameter Description Value Unit Note 

Electrostatic discharge 
Contact discharge 4000 V As per EN 301-489 
Air discharge 8000 V As per EN 301-489 

3.1.3. wŜŎƻƳƳŜƴŘŜŘ hǇŜǊŀǘƛƴƎ /ƻƴŘƛǘƛƻƴǎ 

Table 6. Recommended Operating Conditions 
Parameter MIN TYP MAX Unit 
VDD_3V3 3 3.3 3.6 V 
VDD_1V8 1.62 1.8 1.98 V 
Operating ambient temperature -40  85 °C 
Operating ambient temperature  
(-IN variants) -40 

 
105 (1) °C 

 
(1) πLb ǾŀǊƛŀƴǘǎ ƳƻŘǳƭŜ Ƴŀȅ ƻǇŜǊŀǘŜ ŀǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǳǇ ǘƻ млр ϲ/Φ ¢Ƙƛǎ ŀƭƭƻǿǎ ǘƘŜ ŘŜǾƛŎŜ ǘƻ ōŜ ǳǎŜŘ ǊŜƭƛŀōƭȅ ƛƴ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ Ƴŀȅ ōŜ ŜȄǇƻǎŜŘ ǘƻ ƘƛƎƘŜǊ 
ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻǾŜǊ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘǎ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƭƛŦŜΦ !ǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƘƛƎƘŜǊ ǘƘŀƴ ур ϲ/Σ ǘƘŜ ²[!b ǇŜǊŦƻǊƳŀƴŎŜ Ƴŀȅ ŘŜƎǊŀŘŜΦ 

 

3.1.4. Lκh 5/ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
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Table 7. I/O DC Characteristics 
Parameter Description Test Condition MIN MAX Unit 
VIH High level input voltage  0.65 x VDD_1V8 VDD_1V8 V 
VIL Low level input voltage  0 0.35 x VDD_1V8 V 
VOH High level output voltage at 4mA VDD_1V8 ς 0.45 VDD_1V8 V 
VOL Low level output voltage at 4mA 0 0.45 V 

3.1.5. tƻǿŜǊ /ƻƴǎǳƳǇǘƛƻƴ 

Table 8. Current Consumption ς WLAN 2.4-GHz Static Modes 
Parameter Test Condition Supply TYP Unit 

Continuous TX (1) 

1 DSSS TX power = 17.6 dBm 
VDD_1V8 97 

mA 

VDD_3V3 263 

6 OFDM TX power = 17.6 dBm 
VDD_1V8 102 
VDD_3V3 257 

54 OFDM TX power = 15.5 dBm 
VDD_1V8 101 
VDD_3V3 212 

HT MCS0 TX power = 17.6 dBm 
VDD_1V8 102 
VDD_3V3 256 

HT MCS7 TX power = 15.4 dBm 
VDD_1V8 101 
VDD_3V3 212 

HE MCS0 TX power = 17.6 dBm 
VDD_1V8 103 
VDD_3V3 265 

HE MCS7 TX power = 15.3 dBm 
VDD_1V8 103 
VDD_3V3 207 

Continuous RX   
VDD_1V8 68 
VDD_3V3 0 

 
(1) tŜŀƪ ŎǳǊǊŜƴǘ ±55ψо±о Ŏŀƴ Ƙƛǘ оплƳ! ŘǳǊƛƴƎ ŘŜǾƛŎŜ ŎŀƭƛōǊŀǘƛƻƴΤ tŜŀƪ ŎǳǊǊŜƴǘ ±55ψм±у ƻŦ мурƳ! ƛƴŎƭǳŘƛƴƎ ǇŜǊƛǇƘŜǊŀƭǎ ŀƴŘ ƛƴǘŜǊƴŀƭ ŎƻǊǘŜȄΤ 
(2) IƛƎƘŜǎǘ ǇƻǿŜǊ ǎŜǘǘƛƴƎ ŦƻǊ ¢· ǇƻǿŜǊΦ ¢· ǇƻǿŜǊ ƛǎ ǊŜŎƻǊŘŜŘ ŀǎ ŀǾŜǊŀƎŜ ǇƻǿŜǊΦ 

 
Table 9. Current Consumption ς WLAN 2.4-GHz Use Cases 

Mode Description TYP Unit 

DTIM = 1 

System with 3.3V to Ext. DC/DC at 85% efficiency 
WLAN beacon reception every DTIM=1 (~100ms) 637 

µA 

System with 1.8V 
WLAN beacon reception every DTIM=1 (~100ms) 

980 

DTIM = 3 

System with 3.3V to Ext. DC/DC at 85% efficiency 
WLAN beacon reception every DTIM=3 (~300ms) 

371 

System with 1.8V 
WLAN beacon reception every DTIM=3 (~300ms) 

570 

DTIM = 5 

System with 3.3V to Ext. DC/DC at 85% efficiency 
WLAN beacon reception every DTIM=5 (~500ms) 319 

System with 1.8V 
WLAN beacon reception every DTIM=5 (~500ms) 490 

Table 10. Current Consumption ς Device States 
Mode Description Supply TYP Unit 

Shutdown External supplies are available, 
device held in reset (nRESET is low) 

VDD_1V8 10 

µA 
VDD_3V3 2 

Sleep 
Low power mode ς RAM in 
retention 

VDD_1V8 330 
VDD_3V3 2 

3.1.6. Cŀǎǘ /ƭƻŎƪ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

¢ƘŜ Ŧŀǎǘ ŎƭƻŎƪ ǊǳƴƴƛƴƎ ŀǘ плπaIȊ ŦƻǊ ²[!b ŦǳƴŎǘƛƻƴǎ ƛǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƳƻŘǳƭŜΦ ¢ƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƛǎ ǎƘƻǿƴ ƛƴ ōŜƭƻǿ ǘŀōƭŜΦ 
Table 11. 40-MHz Crystal Oscillator (HFXT) Characteristics 

Parameter Test Condition MIN TYP MAX Unit 
Crystal frequency   40  MHz 
ESR, Equivalent series resistance    20  
Frequency tolerance TA: 25°C -10  +10 ppm 
Frequency stability TA: -40°C ~ 85°C/105°C (1) -30  +30 ppm 
CL, Crystal load capacitance   8  pF 

 
(1) πLb ǾŀǊƛŀƴǘǎ Ŏŀƴ ǎǳǇǇƻǊǘ ǳǇ ǘƻ млр ϲ/Φ 
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3.1.7. 9ȄǘŜǊƴŀƭ {ƭƻǿ /ƭƻŎƪ wŜǉǳƛǊŜƳŜƴǘǎ 

¢ƘŜ ǎƭƻǿ ŎƭƻŎƪ ǊǳƴƴƛƴƎ ŀǘ онΦтсуπYIȊ ŦƻǊ ƭƻǿ ǇƻǿŜǊ ƳƻŘŜ ƛǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƳƻŘǳƭŜΦ ¢ƘŜ ǎƭƻǿ ŎƭƻŎƪ Ŏŀƴ ōŜ ƎŜƴŜǊŀǘŜŘ 

ƛƴǘŜǊƴŀƭƭȅ ƻǊ ŜȄǘŜǊƴŀƭƭȅΦ ¢ƘŜ ŜȄǘŜǊƴŀƭ ǎƭƻǿ ŎƭƻŎƪ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ōŜƭƻǿ ǘŀōƭŜΦ 
Table 12. External 32.768-KHz Slow Clock Requirements 

Parameter Description MIN TYP MAX Unit 
Crystal frequency Square wave  32768  Hz 
Frequency accuracy Initial + temperature + aging -250  +250 ppm 
Input duty cycle 

 
30 50 70 % 

Rise and fall time 
10% to 90% (rise) and 90% to 
10% (fall) of digital signal 
level 

  100 ns 

Input low level  0  0.35 x VDD_1V8 V 
Input high level  0.65 x VDD_1V8  1.95 V 
Input impedance  1   M  
Input capacitance    5 pF 

3.1.8. tƻǿŜǊ {ǳǇǇƭȅ {ŜǉǳŜƴŎƛƴƎ 

CƻǊ ǇǊƻǇŜǊ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘǳƭŜΣ ǇŜǊŦƻǊƳ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ǇƻǿŜǊπǳǇ ǎŜǉǳŜƴŎƛƴƎ ŀǎ ŦƻƭƭƻǿǎΥ 

1. ±55ψо±о ŀƴŘ ±55ψм±у Ƴǳǎǘ ōŜ ŀǾŀƛƭŀōƭŜ ōŜŦƻǊŜ ƴw9{9¢ ƛǎ ǊŜƭŜŀǎŜŘΤ 

2. CƻǊ ŀƴ ŜȄǘŜǊƴŀƭ ǎƭƻǿ ŎƭƻŎƪΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƭƻŎƪ ƛǎ ǎǘŀōƭŜ ōŜŦƻǊŜ ƴw9{9¢ ƛǎ ŘŜŀǎǎŜǊǘŜŘ όƘƛƎƘύΤ 

3. ¢ƘŜ ƴw9{9¢ Ǉƛƴ ǎƘƻǳƭŘ ōŜ ƘŜƭŘ ƭƻǿ ŦƻǊ ŀǘ ƭŜŀǎǘ мл ǳǎ ŀŦǘŜǊ ǎǘŀōƛƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎΦ 

3.1.9. {5Lh ¢ƛƳƛƴƎ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

{5Lh ƛǎ ǘƘŜ Ƴŀƛƴ Ƙƻǎǘ ƛƴǘŜǊŦŀŎŜǎ ŦƻǊ ²[!bΣ ŀƴŘ ƛǘ ǎǳǇǇƻǊǘǎ ŀ ƳŀȄƛƳǳƳ ŎƭƻŎƪ ǊŀǘŜ ƻŦ рнπaIȊΦ 

 

¢ƘŜ ǘƛƳƛƴƎ ŘƛŀƎǊŀƳ ŦƻǊ ŘŜŦŀǳƭǘ ǎǇŜŜŘ ŀƴŘ ƘƛƎƘ ǎǇŜŜŘ {5Lh ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

 

 

Figure 7. SDIO Default Input Timing 
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CƛƎǳǊŜ уΦ {5Lh 5ŜŦŀǳƭǘ hǳǘǇǳǘ ¢ƛƳƛƴƎ 

 

Table 13. SDIO Timing Parameters - Default Speed 
Parameter Description MIN MAX Unit 
fclock Clock frequency, CLK  26 MHz 
tHigh High period 10  

ns 

tLow Low period 10  
tTLH Rise time, CLK  10 
tTHL Fall time, CLK  10 
tISU Setup time, input valid before CLK ũ 5  
tIH Hold time, input valid after CLK ũ 5  
tODLY Delay time, CLK ū to output valid 2 14 
CL Capacitive load on outputs 15 40 pF 

 

 

CƛƎǳǊŜ фΦ {5Lh IƛƎƘ {ǇŜŜŘ LƴǇǳǘ ¢ƛƳƛƴƎ 

 

Figure 10. SDIO High Speed Output Timing 
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Table 14. SDIO Timing Parameters - High Speed 
Parameter Description MIN MAX Unit 
fclock Clock frequency, CLK  52 MHz 
tHigh High period 7  

ns 

tLow Low period 7  
tTLH Rise time, CLK  3 
tTHL Fall time, CLK  3 
tISU Setup time, input valid before CLK ũ 6  
tIH Hold time, input valid after CLK ũ 2  
tODLY Delay time, CLK ū to output valid 2 14 
CL Capacitive load on outputs 15 40 pF 

3.1.10. {tL ¢ƛƳƛƴƎ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

{tL ƛǎ ŀƴƻǘƘŜǊ Ƙƻǎǘ ƛƴǘŜǊŦŀŎŜ ŦƻǊ ²[!bΦ 

¢ƘŜ ǘƛƳƛƴƎ ŘƛŀƎǊŀƳ ŦƻǊ {tL ƛǎ ŀǎ ŦƻƭƭƻǿǎΥ 

 

 
Figure 11. SPI Default Input Timing 

 

 

Figure 12. SPI Default Output Timing 

 

Table 15. SPI Timing Parameters 
Parameter Description MIN MAX Unit 
fclock Clock frequency, CLK  26 MHz 
tHigh High period 10  

ns 

tLow Low period 10  
tTLH Rise time, CLK  3 
tTHL Fall time, CLK  3 
tCSU CS setup time, CS valid before CLK ũ 3  
tISU PICO, input valid before CLK ũ 3  
tIH PICO Hold time, input valid after CLK ũ 3  
tDr, tDf - Active Delay time, CLK ũ/ū to output valid 2 10 
tDr, tDf - Sleep Delay time, CLK ũ/ū to output valid  12 
CL Capacitive load on outputs 15 40 pF 

3.2. wC /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

.Ŝƭƻǿ wC Řŀǘŀ ƛǎ ŀǇǇƭƛŎŀōƭŜ ǘƻ ōƻǘƘ !b¢м ŀƴŘ !b¢н ǇƻǊǘǎΦ   

3.2.1. ²[!b tŜǊŦƻǊƳŀƴŎŜΥ нΦпπDIȊ wŜŎŜƛǾŜǊ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
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Table 16. WLAN Performance: 2.4-GHz Receiver Characteristics (1) 
Parameter Test Condition MIN TYP MAX Unit 
Operational frequency range  2412  2472 MHz 

Sensitivity: 8% PER for 11b rates, 10% 
PER for 11g/n/ax rates 

1 DSSS  -95.5  

dBm 

2 DSSS  -92.5  
11 DSSS  -87.5  
6 OFDM  -90.5  
54 OFDM  -72.5  
HT MCS0 MM 4K  -90.5  
HT MCS7 MM 4K  -69.5  
HE MCS0 4K  -90  
HE MCS7 4K  -70  

Maximum input level: 8% PER for 11b 
rates, 10% PER for 11g/n/ax rates 

1 DSSS  0  

dBm 6 OFDM, HT MCS0, HE MCS0  0  
54 OFDM, HT MCS7, HE 
MCS7 

 -9  

Adjacent channel rejection 

1 DSSS  45  

dB 

2 DSSS  39  
11 DSSS  20  
6 OFDM  3  
54 OFDM  20  
HT MCS0 MM 4K  3  
HT MCS7 MM 4K  16  
HE MCS0 4K  -1  

RSSI accuracy -90 dBm to -30 dBm -3  3 dB 

 
(1) 5ŀǘŀ ǿŀǎ ƳŜŀǎǳǊŜŘ ŀǘ ŎƘŀƴƴŜƭ с ς нпотaIȊΦ aŜŀǎǳǊŜƳŜƴǘǎ ƻƴ ƻǘƘŜǊ ŎƘŀƴƴŜƭǎ Ƴŀȅ ǎƘƻǿ ŀ ǾŀǊƛŀƴŎŜ ƻŦ м ǘƻ н Ř.Φ 

 

3.2.2. ²[!b tŜǊŦƻǊƳŀƴŎŜΥ нΦпπDIȊ ¢ǊŀƴǎƳƛǘǘŜǊ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

Table 17. WLAN Performance: 2.4-GHz Transmitter Power (1) 
Parameter Test Condition MIN TYP MAX Unit 
Operational frequency range  2412  2472 MHz 

Output power at VDD_3V3 = 3.3 V 

1 DSSS  17.1  

dBm 

6 OFDM  17.2  
54 OFDM  15.4  
HT MCS0 MM 4K  17.2  
HT MCS7 MM 4K  15.4  
HE MCS0 4K  17.2  
HE MCS7 4K  15.3  

 
(1) 5ŀǘŀ ǿŀǎ ƳŜŀǎǳǊŜŘ ŀǘ ŎƘŀƴƴŜƭ с ς нпотaIȊΦ aŜŀǎǳǊŜƳŜƴǘǎ ƻƴ ƻǘƘŜǊ ŎƘŀƴƴŜƭǎ Ƴŀȅ ǎƘƻǿ ŀ ǾŀǊƛŀƴŎŜ ƻŦ м ǘƻ н Ř.Φ ¢ȅǇƛŎŀƭ ǇƻǿŜǊ ǿŀǎ ǊŜŎƻǊŘŜŘ ŀǎ ŀǾŜǊŀƎŜ 
ǇƻǿŜǊΣ ǇŜŀƪ ǇƻǿŜǊ Ŏŀƴ ǊŜŀŎƘ нл Ř.ƳΦ ¢· ǇƻǿŜǊ ƻƴ ŜŀŎƘ ŎƘŀƴƴŜƭ ƳƛƎƘǘ ōŜ ƭƛƳƛǘŜŘ ōȅ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ǊŜǉǳƛǊŜƳŜƴǘΦ 

 

3.3. !ƴǘŜƴƴŀ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

.59 ǇǊƻǾƛŘŜǎ ŀ ǊŜŦŜǊŜƴŎŜ t/. ǘǊŀŎŜ ŀƴǘŜƴƴŀ ǘƻ ǿƻǊƪ ǿƛǘƘ .59π.²ооллbtн ƳƻŘǳƭŜΦ ¢Ƙƛǎ ǊŜŦŜǊŜƴŎŜ ŀƴǘŜƴƴŀ ƛǎ ŎŜǊǘƛŦƛŜŘ ǿƛǘƘ 

ǘƘŜ ƳƻŘǳƭŜΦ /ǳǎǘƻƳŜǊ Ŏŀƴ ǊŜŦŜǊ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŀȅƻǳǘ ǘƻ ŀŎƘƛŜǾŜ ǎƛƳƛƭŀǊ ǇŜǊŦƻǊƳŀƴŎŜ ǿƘƛƭŜ ƛƴǘŜƎǊŀǘƛƴƎ ǘƘŜ ƳƻŘǳƭŜ ǘƻ ǘƘŜ 

ǎȅǎǘŜƳΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ Řŀǘŀ ǿŀǎ ƳŜŀǎǳǊŜŘ ǿƛǘƘ ǘƘŜ ƳƻŘǳƭŜ ŀǎǎŜƳōƭŜŘ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ōƻŀǊŘΦ ¢ƘŜ ƳƻŘǳƭŜ ǇƭŀŎŜƳŜƴǘ ŀƴŘ 

ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ōƻŀǊŘ ƛǎ ǎƘƻǿƴ ƛƴ ōŜƭƻǿ ŦƛƎǳǊŜΦ 
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Figure 13. Antenna Placement and Reference Board  

3.3.1. !ƴǘŜƴƴŀ Dŀƛƴ 

Table 18. Gain of Reference PCB Trace Antenna 
Frequency (MHz) Gain (dBi) 
2410 0.06 
2420 -0.10 
2430 -0.02 
2440 0.27 
2450 0.50 
2460 0.56 
2470 0.57 
2480 0.71 

· 

 ̧

½ 
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3.3.2. !ƴǘŜƴƴŀ wŀŘƛŀǘƛƻƴ tŀǘǘŜǊƴ 

 

Figure 13. Radiation Pattern of the Reference PCB Trace Antenna at 2440MHz 

3.3.3. hǘƘŜǊ /ŜǊǘƛŦƛŜŘ !ƴǘŜƴƴŀǎ 

CƻǊ ƻǘƘŜǊ ŎŜǊǘƛŦƛŜŘ ŀƴǘŜƴƴŀǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ¢ŀōƭŜ ннΦ 

4. Mechanical Specifications 

4.1. aƻŘǳƭŜ 5ƛƳŜƴǎƛƻƴǎ 

¢ƘŜ ƳƻŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎ ŀŜ ǎƘƻǿƴ ƛƴ ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜǎΥ 
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bƻǘŜΥ !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ ƳƛƭƭƛƳŜǘŜǊ 

Figure 14. Mechanical Drawing of BDE-BW3300NP2 
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bƻǘŜΥ !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ ƳƛƭƭƛƳŜǘŜǊ 

Figure 15. Mechanical Drawing of BDE-BW3300UP2 

¢ƻǇ ±ƛŜǿ                            .ƻǘǘƻƳ ±ƛŜǿ                      {ƛŘŜ ±ƛŜǿ 

¢ƻǇ ±ƛŜǿ                           .ƻǘǘƻƳ ±ƛŜǿ                       {ƛŘŜ ±ƛŜǿ 
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4.2. t/. CƻƻǘǇǊƛƴǘǎ 
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bƻǘŜΥ  
(1) !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ ƳƛƭƭƛƳŜǘŜǊΤ 
(2) {ƻƭŘŜǊ Ƴŀǎƪ ǎƘƻǳƭŘ ōŜ ǘƘŜ ǎŀƳŜ ƻǊ р҈ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƻŦ ǘƘŜ ǇŀŘΤ 
(3) {ƻƭŘŜǊ ǇŀǎǘŜ Ƴǳǎǘ ōŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ Ǉƛƴ ŦƻǊ ŀƭƭ ǇŜǊƛǇƘŜǊŀƭ ǇŀŘǎΦ CƻǊ ǘƘŜǊƳŀƭ ǇŀŘǎΣ ƳŀƪŜ ǘƘŜ ǎƻƭŘŜǊ ǇŀǎǘŜ нл҈ ǎƳŀƭƭŜǊ ǘƘŀƴ ǘƘŜ ǇŀŘΤ 
(4) /ǳǎǘƻƳŜǊǎ Ŏŀƴ ƳƻŘƛŦȅ ǘƘŜ ƭŀƴŘ ǇŀǘǘŜǊƴ ŘƛƳŜƴǎƛƻƴǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŜȄǇŜǊƛŜƴŎŜΦ 

Figure 16. Recommended Footprint Drawings 

4.3. ¦ΦC[ /ƻƴƴŜŎǘƻǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ 

¢ƘŜ ŘǊŀǿƛƴƎ ŀƴŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ¦ΦC[ ŎƻƴƴŜŎǘƻǊ ǳǘƛƭƛȊŜŘ ƛƴ ǘƘŜ ƳƻŘǳƭŜ ƛǎ ŀǎ ōŜƭƻǿ ŦƻǊ ǊŜŦŜǊŜƴŎŜΦ 

 

¢ƘŜ ŘƛƳŜƴǎƛƻƴ ǳƴƛǘ ƛƴ ōŜƭƻǿ ŘǊŀǿƛƴƎ ƛǎ ƳƛƭƭƛƳŜǘŜǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.59π.²ооллbtн                                      .59π.²оолл¦tн 
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Figure 17. U.FL Connector Drawing and Specification 

5. Integration Guideline 

5.1. {ȅǎǘŜƳ 5ƛŀƎǊŀƳ 

 
bƻǘŜΥ  
(1) tǊƻǇŜǊ ŘŜŎƻǳǇƭƛƴƎ ŎŀǇŀŎƛǘƻǊǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ǇƭŀŎŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǇƻǿŜǊ Ǉƛƴǎ ƻŦ ǘƘŜ ƳƻŘǳƭŜΤ 
(2) tƛƴ Lwvψ²[ ŀƴŘ [ƻƎƎŜǊ ŀǊŜ ŀǎǎƛƎƴŜŘ ŀǎ ǘƘŜ {ƻt ƳƻŘŜ ǇƛƴǎΣ ǘƘŜ ŘŜŦŀǳƭǘ {ƻt ƳƻŘŜ ƛǎ άлмέΣ ǿƘƛŎƘ ƛǎ Lwvψ²[ Ǉƛƴ ōŜƛƴƎ ǇǳƭƭŜŘ Řƻǿƴ ŀƴŘ [ƻƎƎŜǊ Ǉƛƴ 
ōŜƛƴƎ ǇǳƭƭŜŘ ǳǇ ōȅ ŘŜŦŀǳƭǘΤ 

(3) {²5Lh ŀƴŘ {²/[Y ƛǎ ŦƻǊ wC ǘŜǎǘƛƴƎ ǳǎƛƴƎ ¢LΩǎ {ƛƳǇƭŜ[ƛƴƪ ²ƛπCƛ ¢ƻƻƭ.ƻȄΣ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ŜȄǇƻǎŜŘ ǘƻ ǘƘŜ ǘŜǎǘ Ǉƻƛƴǘǎ ƻǊ ƘŜŀŘŜǊǎΤ 
(4) [hDD9w ƛǎ ŦƻǊ ƭƻƎǎ ƻǳǘǇǳǘΣ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ŜȄǇƻǎŜŘ ǘƻ ŀ ǘŜǎǘ Ǉƻƛƴǘ ƻǊ ƘŜŀŘŜǊΤ 
(5) {5Lhκ{tL Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ [ƛƴǳȄΤ {tL ƛǎ ǳǎŜŘ ōȅ ŘŜŦŀǳƭǘ ŦƻǊ w¢h{ ǎȅǎǘŜƳΤ 
(6) /h9· LκC ƛǎ ǘƘŜ ŎƻŜȄƛǎǘŜƴŎŜ ƛƴǘŜǊŦŀŎŜΤ 
(7) CƻǊ .59π.²оолл¦tнΣ ŀƴǘŜƴƴŀ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ƳƻŘǳƭŜ ǘƘǊƻǳƎƘ ¦ΦC[ ŎƻƴƴŜŎǘƻǊΤ 
(8) !b¢м ŀƴŘ !b¢н ǎƘƻǳƭŘ ōŜ ǇƭŀŎŜŘ ŀǇŀǊǘΣ ǊŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ рΦн ŦƻǊ ǇƭŀŎŜƳŜƴǘΦ 

 

Figure 18. High-Level System Block Diagram 

5.2. aƻŘǳƭŜ tƭŀŎŜƳŜƴǘ 

¢ƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ōŀǎŜ ōƻŀǊŘ ƛǎ ŎǊƛǘƛŎŀƭ ƛƴ ȅƻǳǊ ŘŜǎƛƎƴΦ LƳǇǊƻǇŜǊ ǇƭŀŎŜƳŜƴǘ Ŏŀƴ ƭŜŀŘ ǘƻ ǇƻƻǊ ŀƴǘŜƴƴŀ 

ǇŜǊŦƻǊƳŀƴŎŜΦ .59 ǊŜŎƻƳƳŜƴŘǎ ŦƻƭƭƻǿƛƴƎ ōŜƭƻǿ ǇǊŀŎǘƛŎŀƭ ǇƭŀŎŜƳŜƴǘ ǘƻ ŀŎƘƛŜǾŜ ŜȄǇŜŎǘŜŘ ŀƴǘŜƴƴŀ ǇŜǊŦƻǊƳŀƴŎŜΦ 

 

!ƴȅ ŦƻǊƳ ƻŦ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ƳŜǘŀƭ ƻǊ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭ ǿƛƭƭ ŎƘŀƴƎŜκŘŜƎǊŀŘŜ ǘƘŜ ŀƴǘŜƴƴŀ ǇŜǊŦƻǊƳŀƴŎŜΦ YŜŜǇ ǘƘŜ ŀƴǘŜƴƴŀ ŀǊŜŀ 

ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ ǘƘŜ ƳŜǘŀƭ ƳŀǘŜǊƛŀƭ ƛƴ ŀƴȅ ŘƛǊŜŎǘƛƻƴΦ LŦ ƳŜǘŀƭ ƳŀǘŜǊƛŀƭǎ Ŏŀƴƴƻǘ ōŜ ŀǾƻƛŘŜŘ ƛƴ ȅƻǳǊ ŘŜǎƛƎƴ ŦƻǊ ŜȄŀƳǇƭŜ ǘƘŜ 
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ŘŜǎƛƎƴ ǿƛǘƘ ƳŜǘŀƭ ŜƴŎƭƻǎǳǊŜΣ ǿŜ ǊŜŎƻƳƳŜƴŘ ƪŜŜǇ ǘƘŜ ŀƴǘŜƴƴŀ ŀǊŜŀ ŀǘ ƭŜŀǎǘ плƳƳ ŘƛǎǘŀƴŎŜ ǘƻ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ƛƴ ŀƭƭ ŘƛǊŜŎǘƛƻƴǎΦ 

/ǳǎǘƻƳŜǊǎ ǎƘƻǳƭŘ ǾŜǊƛŦȅ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǊŀƴƎŜ ǿƛǘƘ ǘƘŜ ƳƻŎƪπǳǇ ƻǊ ǊŜŀƭ ǇǊƻŘǳŎǘ ǇǊƻǘƻǘȅǇŜ ƻƴ ǘƘŜƛǊ ƻǿƴΦ 

 

         

             

Figure 19. Recommended Module Placement 

5.3. hǘƘŜǊ 5ŜǎƛƎƴ /ƻƴǎƛŘŜǊŀǘƛƻƴǎ 

Table 19. Other Design Considerations 
Thermal 

1 The proximity of ground vias must be close to each ground pad of the module. 
2 Signal traces must not be run underneath the module on the layer where the module is mounted. 
3 Have a complete ground pour in layer 2 for thermal dissipation. 
4 Have a solid ground plane and ground vias under the module for stable system and thermal dissipation. 
5 Increase the ground pour in the first layer and have all of the traces from the first layer on the inner layers, if possible. 
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6 Signal traces can be run on a third layer under the solid ground layer, which is below the module mounting layer. 
RF Trace and Antenna Routing 

7 The RF trace antenna feed must be as short as possible beyond the ground reference. At this point, the trace starts to radiate. 

8 
The RF trace bends must be gradual with an approximate maximum bend of 45° with trace mitered. RF traces must not have 
sharp corners. 

9 RF traces must have via stitching on the ground plane beside the RF trace on both sides. 
10 RF traces must have constant impedance (50-ohm Coplanar or microstrip transmission line). 

11 For best results, the RF trace ground layer must be the ground layer immediately below the RF trace. The ground layer must 
be solid. 

12 There must be no traces or ground under the antenna section. 

13 RF traces must be as short as possible. The antenna, RF traces, and modules must be on the edge of the PCB product. The 
proximity of the antenna to the enclosure and the enclosure material must also be considered. 

14 
BDE recommends using double-shielded coaxial RF cable to connect with the U.FL connector with antenna if the U.FL variants 
are selected. 

15 Do not place or run the RF cable right above or below the module. 

16 
LŦ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ƻǘƘŜǊ ǊŀŘƛƻǎ ōŜǎƛŘŜǎ ǘƘƛǎ ƳƻŘǳƭŜ ƛƴ ǘƘŜ ǎȅǎǘŜƳΣ ǘǊȅ ǘƻ ǇƭŀŎŜ ǘƘŜƳ ŀǇŀǊǘ ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜΦ !ƴŘ ŜƴǎǳǊŜ 
ǘƘŜǊŜ ƛǎ ŀǘ ƭŜŀǎǘ нр Ř. ƛǎƻƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŀƴǘŜƴƴŀ ǇƻǊǘ ƻŦ ŜǾŜǊȅ ǊŀŘƛƻΦ 

Supply and Interface 
17 The power trace for VDD_3V3 is recommended to be at least 20-mil wide. 
18 The VDD_1V8 trace is recommended to be at least 20-mil wide. 
19 Make VDD_3V3 and VDD_1V8 traces as wide as possible to ensure reduced inductance and trace resistance. 
20 If possible, shield 3V3 and 1V8 traces with ground above, below, and beside the traces. 

21 

SDIO signals traces (CLK, CMD, DO, D1, D2, and D3) must be routed in parallel to each other and as short as possible (less 
than 12 cm). In addition, every trace length must be the same as the others. There should be enough space between traces- 
greater than 1.5 times the trace width to ensure signal quality, especially for the SDIO_CLK trace. Remember to keep these 
traces away from the other digital or analog signal traces. It is recommended adding ground shielding around these buses. 

22 SDIO and digital clock signals are a source of noise. Keep the traces of these signals as short as possible. If possible, maintain 
a clearance around them. 

5.4. 5ŜǾŜƭƻǇƳŜƴǘ wŜǎƻǳǊŎŜǎ 

9ŀŎƘ ƳƻŘǳƭŜ ǿƛƭƭ ƘŀǾŜ ŀ ōǊŜŀƪƻǳǘ ōƻŀǊŘ ŦƻǊ ƛǘǎ ƻǿƴ ŀƴŘ ƛǘ Ŏŀƴ ōŜ ƛƴǘŜǊŦŀŎŜŘ ǿƛǘƘ ǘƘŜ ǇƭǳƎπƛƴ ŜǾŀƭǳŀǘƛƻƴ ƳƻŘǳƭŜ .59π.²ооπ

9aΦ ¢ƘŜ ƳƻŘǳƭŜ ŀƭǎƻ ŎƻƳŜǎ ǿƛǘƘ ǘƘŜ aΦн YŜȅ 9 ŦƻǊƳ ŦŀŎǘƻǊ ǘƘŀǘ Ŏŀƴ ǿƻǊƪ ǿƛǘƘ ŀƴȅ ŜǾŀƭǳŀǘƛƻƴ ōƻŀǊŘ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎƻǊ ǘƘŀǘ 

ǎǳǇǇƻǊǘǎ ǘƘŜ ǎǘŀƴŘŀǊŘ aΦн YŜȅ 9 ƛƴǘŜǊŦŀŎŜΦ 

 

CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƪƛǘǎΣ ǇƭŜŀǎŜ Ǿƛǎƛǘ ǘƘŜ ǇǊƻŘǳŎǘ ǇŀƎŜ ƻƴ ōŘŜŎƻƳƳΦŎƻƳ ƻǊ ǊŜŦŜǊ ǘƻ ǘƘŜ aƻŘǳƭŜ ¦ǎŜǊ 

DǳƛŘŜΦ 

6. Handling Instructions 

¢ƘŜ ƳƻŘǳƭŜ ƛǎ ǘƘŜ ǎǳǊŦŀŎŜ Ƴƻǳƴǘ ƳƻŘǳƭŜ ǿƛǘƘ [D! ŦƻƻǘǇǊƛƴǘΦ Lǘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ƳŀƧƻǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƎǳƛŘŜƭƛƴŜǎΣ 

ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭΣ ƛƴŘǳǎǘǊƛŀƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŎŜǎǎΦ 

 

Lƴ ǘƘƛǎ ǎŜŎǘƛƻƴΣ ǿŜ ǿƛƭƭ ŎƻǾŜǊ ǘƘŜ ōŀǎƛŎ ǎƘƛǇǇƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƳƻŘǳƭŜ ƳŀǊƪƛƴƎǎΣ ǇŀŎƪŀƎƛƴƎΣ ƭŀōŜƭƛƴƎΣ ŜǘŎΦ !ƴŘ 

ŀƭǎƻΣ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ƻƴ Ƙƻǿ ǘƻ ƘŀƴŘƭŜ ǘƘŜ ƳƻŘǳƭŜ ƛƴ ǘŜǊƳǎ ƻŦ ǎǘƻǊŀƎŜΣ ŀǎǎŜƳōƭȅ ŀƴŘ ǎƻ ƻƴΦ 

6.1. aƻŘǳƭŜ aŀǊƪƛƴƎ 
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MODEL: BDE-BW330P2

MPN: BDE-BW3300NP2

FCC ID: 2ABRU-BW330P2

IC: 25657-BW330P2

SN: 24010000001

(1)

(2)

(3)

(4)

(5)

(7)

(8)

(9)

219-248332
(6)

 
(1) aƻŘŜƭ ǎŜǊƛŜǎ ƴǳƳōŜǊΤ 
(2) aŀƴǳŦŀŎǘǳǊŜǊ tŀǊǘ bǳƳōŜǊΦ wŜŦŜǊ ǘƻ ¢ŀōƭŜ мΤ 
(3) C// L5Τ 
(4) L/ L5Τ  
(5) {ŜǊƛŀƭ ƴǳƳōŜǊ ŦƻǊ ǘǊŀŎŜŀōƛƭƛǘȅΤ 
(6) DL¢9YL ƳŀǊƪ ŀƴŘ aL/ ƴǳƳōŜǊΤ 
(7) /9 ƳŀǊƪΤ 
(8) .59 ƭƻƎƻΦ 
(9) tƛƴ м ƛƴŘŜȄΤ 

CƛƎǳǊŜ нлΦ aƻŘǳƭŜ aŀǊƪƛƴƎ 

6.2. tŀŎƪŀƎƛƴƎ LƴŦƻǊƳŀǘƛƻƴ 

6.2.1. ¢ŀǇŜ ŀƴŘ wŜŜƭ tŀŎƪŀƎŜ LƴŦƻǊƳŀǘƛƻƴ 
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MODEL: BDE-BW330P2

MPN: BDE-BW3300NP2

FCC ID: 2ABRU-BW330P2

IC: 25657-BW330P2

SN: 24010000001

B
0

K0

A0

 

bƻǘŜΥ 
(1) /ǳƳǳƭŀǘƛǾŜ ǘƻƭŜǊŀƴŎŜ ŦƻǊ ŜǾŜǊȅ мл ǎǇǊƻŎƪŜǘǎ ǇƛǘŎƘ ƛǎ ҕлΦнƳƳΤ  
(2) /ŀǊǊƛŜǊ ŎŀƳōŜǊ ƴƻǘ ǘƻ ŜȄŎŜŜŘ мƳƳ ƛƴ ŜǾŜǊȅ мллƳƳΤ 
(3) !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ ƳƛƭƭƛƳŜǘŜǊ ŀƴŘ ƳŜŜǘǎ 9L!πпумπ/ ǊŜǉǳƛǊŜƳŜƴǘǎΤ 
(4) aŀǘŜǊƛŀƭΥ t{ .ƭŀŎƪ ǇƻƭȅǎǘȅǊŜƴŜΤ 
(5) ¢ƘƛŎƪƴŜǎǎΥ лΦорҕлΦлрƳƳΤ 
(6) tŀŎƪƛƴƎ ƭŜƴƎǘƘ ǇŜǊ моϦǊŜŜƭΥ нлΦт ƳŜǘŜǊǎΤ 
(7) /ƻƳǇƻƴŜƴǘ ƭƻŀŘ ǇŜǊ моϦǊŜŜƭΥ млллҌолǇŎǎ όмр ǾƻƛŘǎ ŜŀŎƘ ǘƻ ǘƘŜ ƘŜŀŘ ŀƴŘ ǘŀƛƭύΤ 
(8) wƻI{ ŎƻƳǇƭƛŀƴŎŜΤ 
(9) !ƴǘƛπǎǘŀǘƛŎ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ млсπммҠΦ 

CƛƎǳǊŜ нмΦ /ŀǊǊƛŜǊ ¢ŀǇŜ 5ǊŀǿƛƴƎ ŦƻǊ .59π.²ооллbtн ±ŀǊƛŀƴǘǎ 

 



.59π.²ооллȄtн 

.59 ²ƛπCƛ с aƻŘǳƭŜ .ŀǎŜŘ ƻƴ //оолл 5ŀǘŀǎƘŜŜǘ 

ƛƴŦƻϪōŘŜŎƻƳƳΦŎƻƳ .59 ¢ŜŎƘƴƻƭƻƎȅ LƴŎΦ 

 
 
 

28 / 37 

A0 B0 K0 P2P0 TD1D0EFP1W
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A0

B
0

K0

MODEL: BDE-BW330P2
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bƻǘŜΥ 
(1) /ǳƳǳƭŀǘƛǾŜ ǘƻƭŜǊŀƴŎŜ ŦƻǊ ŜǾŜǊȅ мл ǎǇǊƻŎƪŜǘǎ ǇƛǘŎƘ ƛǎ ҕлΦнƳƳΤ 
(2) /ŀǊǊƛŜǊ ŎŀƳōŜǊ ƴƻǘ ǘƻ ŜȄŎŜŜŘ мƳƳ ƛƴ ŜǾŜǊȅ мллƳƳΤ 
(3) !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ ƳƛƭƭƛƳŜǘŜǊ ŀƴŘ ƳŜŜǘǎ 9L!πпумπ/ ǊŜǉǳƛǊŜƳŜƴǘǎΤ 
(4) aŀǘŜǊƛŀƭΥ t{ .ƭŀŎƪ ǇƻƭȅǎǘȅǊŜƴŜΤ 
(5) ¢ƘƛŎƪƴŜǎǎΥ лΦорҕлΦлрƳƳΤ 
(6) tŀŎƪƛƴƎ ƭŜƴƎǘƘ ǇŜǊ моϦǊŜŜƭΥ нлΦт ƳŜǘŜǊǎΤ 
(7) /ƻƳǇƻƴŜƴǘ ƭƻŀŘ ǇŜǊ моϦǊŜŜƭΥ млллҌолǇŎǎ όмр ǾƻƛŘǎ ŜŀŎƘ ǘƻ ǘƘŜ ƘŜŀŘ ŀƴŘ ǘŀƛƭύΤ 
(8) wƻI{ ŎƻƳǇƭƛŀƴŎŜΤ 
(9) !ƴǘƛπǎǘŀǘƛŎ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ млсπммҠΦ  

CƛƎǳǊŜ ннΦ /ŀǊǊƛŜǊ ¢ŀǇŜ 5ǊŀǿƛƴƎ ŦƻǊ .59π.²оолл¦tм ŀƴŘ .59π.²оолл!tм ǾŀǊƛŀƴǘǎ 
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24.5 / 32.5  

bƻǘŜΥ 
(1) !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ƛƴ ƳƛƭƭƛƳŜǘŜǊΤ 
(2) aŀǘŜǊƛŀƭΥ t{ ōƭǳŜ ǇƻƭȅǎǘȅǊŜƴŜΤ 
(3) 5ƛƳŜƴǎƛƻƴ ! ƛǎ нпΦрƳƳ ŦƻǊ .59π.²оолмbtн ǾŀǊƛŀƴǘǎ ŀƴŘ онΦрƳƳ ŦƻǊ .59π.²оолм¦tн ǾŀǊƛŀƴǘǎΦ 

 

CƛƎǳǊŜ ноΦ моπLƴŎƘ wŜŜƭ 5ǊŀǿƛƴƎ 
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6.2.2. /ŀǊǘƻƴ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ [ŀōŜƭƛƴƎ 

6.2.2.1. /ŀǊǘƻƴ LƴŦƻǊƳŀǘƛƻƴ 

 

CƛƎǳǊŜ нпΦ /ŀǊǘƻƴ LƴŦƻǊƳŀǘƛƻƴ 

6.2.2.2. wŜŜƭ [ŀōŜƭ 

¢ƘŜ ǊŜŜƭ ƭŀōŜƭ ǿƛƭƭ ōŜ ŀŦŦƛȄŜŘ ƻƴǘƻ ǘƘŜ ǊŜŜƭΣ !ƴǘƛπ9{5 ōŀƎ ŀƴŘ ǊŜŜƭ ōƻȄΦ Lǘ Ƴŀƛƴƭȅ ǎƘƻǿǎ ǘƘŜ atb όaŀƴǳŦŀŎǘǳǊŜǊ tŀǊǘ bǳƳōŜǊύΣ 

/tb ό/ǳǎǘƻƳŜǊ tŀǊǘ bǳƳōŜǊύΣ th όtǳǊŎƘŀǎŜ hǊŘŜǊ bǳƳōŜǊύΣ [h¢ ƴǳƳōŜǊΣ v¢¸ όvǳŀƴǘƛǘȅύΣ 5/ ό5ŀǘŜ /ƻŘŜύ ŀƴŘ a{[ όaƻƛǎǘǳǊŜ 

{ŜƴǎƛǘƛǾƛǘȅ [ŜǾŜƭύΦ {ƻƳŜǘƛƳŜǎΣ ƛǘ ŀƭǎƻ ǎƘƻǿǎ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎǳŎƘ ŀǎ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ƛƴŦƻǊƳŀǘƛƻƴΦ 

 

 

 

CƛƎǳǊŜ нрΦ wŜŜƭ [ŀōŜƭ LƴŦƻǊƳŀǘƛƻƴ 

6.2.2.3. /ŀǊǘƻƴ [ŀōŜƭ 

¢ƘŜ ŎŀǊǘƻƴ ƭŀōŜƭ ǿƛƭƭ ōŜ ŀŦŦƛȄŜŘ ƻƴǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ŎŀǊǘƻƴΦ LŦ ǘƘŜ ŎŀǊǘƻƴ Ŏƻƴǘŀƛƴǎ ŘƛŦŦŜǊŜƴǘ tŀǊǘ bǳƳōŜǊǎ ƻǊ thǎΣ ǘƘŜǊŜ 

ǿƛƭƭ ōŜ ŘƛŦŦŜǊŜƴǘ ƭŀōŜƭǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ŘƛŦŦŜǊŜƴǘ tŀǊǘ bǳƳōŜǊǎΣ ŘƛŦŦŜǊŜƴǘ thǎ ŀƴŘ vǳŀƴǘƛǘȅΦ 
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CƛƎǳǊŜ нсΦ /ŀǊǘƻƴ [ŀōŜƭ LƴŦƻǊƳŀǘƛƻƴ 

6.3. !ǎǎŜƳōƭȅ LƴǎǘǊǳŎǘƛƻƴ 

6.3.1. aƻƛǎǘǳǊŜ {ŜƴǎƛǘƛǾŜ [ŜǾŜƭ 

¢ƘŜ a{[ όaƻƛǎǘǳǊŜ {ŜƴǎƛǘƛǾŜ [ŜǾŜƭύ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ƛǎ a{[πоΦ IŀƴŘƭƛƴƎ ƎǳƛŘŜƭƛƴŜǎ ŀǊŜ ƭƛǎǘŜŘ ŀǎ ōŜƭƻǿΥ 
(1) ¢ƘŜ ŦƭƻƻǊ ƭƛŦŜ ŦƻǊ a{[πо ŘŜǾƛŎŜ ƛǎ мсу ƘƻǳǊǎ ƛƴ ŀƳōƛŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘ олϲ/κсл҈wIΦ .ŜŦƻǊŜ ŀǎǎŜƳōƭȅΣ ƳŀƪŜ ǎǳǊŜ ǘƻ ŎƘŜŎƪ 
ƛŦ ǘƘŜ ƳƻŘǳƭŜǎ ŀǊŜ ǇŀŎƪŀƎŜŘ ǿƛǘƘ ŘŜǎƛŎŎŀǘŜ ŀƴŘ ƘǳƳƛŘƛǘȅ ƛƴŘƛŎŀǘƻǊ ŎŀǊŘΤ 

(2) !ŦǘŜǊ ǘƘŜ ōŀƎ ƛǎ ƻǇŜƴŜŘΣ ƳŀƪŜ ǎǳǊŜ ǘƻ Ƴƻǳƴǘ ǘƘŜ ƳƻŘǳƭŜǎ ǿƛǘƘƛƴ мсу ƘƻǳǊǎ ŀǘ ŦŀŎǘƻǊȅ ŎƻƴŘƛǘƛƻƴǎ όғ олϲ/κсл҈ wIύ ƻǊ 
ǎǘƻǊŜŘ ŀǘ ғмл҈ wIΦ wŜǇŀŎƪŀƎŜ ƛǎ ƴŜŜŘŜŘ ǿƛǘƘ ƴŜǿ ŘŜǎƛŎŎŀǘŜ ŀƴŘ ƘǳƳƛŘƛǘȅ ƛƴŘƛŎŀǘƻǊ ŎŀǊŘ ƛŦ ǘƘŜ ƳƻŘǳƭŜǎ ŀǊŜ ƴƻǘ ƳƻǳƴǘŜŘ 
ōŜŦƻǊŜ ŜȄŎŜŜŘƛƴƎ ŦƭƻƻǊ ƭƛŦŜΤ 

(3) LŦ ǘƘŜ ŎŀǊŘ ǊŜŀŘǎ Ҕмл҈Σ ƻǊ ǘƘŜ ƳƻŘǳƭŜǎ ƘŀǾŜ ōŜŜƴ ŜȄǇƻǎŜŘ ŦƻǊ ƻǾŜǊ мсу ƘƻǳǊǎΣ ǘƘŜ ƳƻŘǳƭŜǎ ƴŜŜŘ ǘƻ ōŜ ōŀƪŜŘ ōŜŦƻǊŜ 
ƳƻǳƴǘŜŘΦ wŜŎƻƳƳŜƴŘŜŘ ōŀƪƛƴƎ ŎƻƴŘƛǘƛƻƴ ƛǎ мнрɫ ŦƻǊ у ƘƻǳǊǎΦ 
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6.3.2. wŜŦƭƻǿ tǊƻŦƛƭŜ 

 

 
bƻǘŜΥ  
! ς ¢ŜƳǇŜǊŀǘǳǊŜ 
. ς ¢ƛƳŜ 
/ ς !ƭƭƻȅ ƭƛǉǳƛŘǳǎ ǘŜƳǇŜǊŀǘǳǊŜ 
5 ς tǊŜƘŜŀǘ ǎƭƻǇŜ Ґ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƳǇ ǊŀǘŜ 
9 ς tǊŜƘŜŀǘ ŘǿŜƭƭ Ґ ǎƻŀƪ ǘƛƳŜ 
C ς ¢ƛƳŜ ŀōƻǾŜ ƭƛǉǳƛŘǳǎ 
D ς tŜŀƪ ǘŜƳǇŜǊŀǘǳǊŜ Ґ ƳŀȄƛƳǳƳ ŀǎǎŜƳōƭȅ ǘŜƳǇŜǊŀǘǳǊŜ 

 

CƛƎǳǊŜ нтΦ ¢ƘŜǊƳŀƭ tǊƻŦƛƭŜ {ŎƘŜƳŀǘƛŎ 

 
Table 20. Reflow Profile Parameters (1) (2) 

Item Temperature Range Ramp Rate / Time 

D, preheat zone 30°C ~ 175°C 2°C ~ 4°C per second 

E, soak zone 150°C ~ 200°C 60 ~ 120 seconds 

C, Alloy liquidus temperature 217°C ~ 220°C - 

F, reflow zone 230°C ~ 245°C 60 ~ 90 seconds 

G, target maximum reflow temperature 250°C - 

Absolute peak temperature (3) 260°C - 

 
(1) ¢Ƙƛǎ ƛǎ ŦƻǊ tōπŦǊŜŜ ό{!/ олрύ ǇŀǎǘŜΦ 5ƛŦŦŜǊŜƴǘ ǇŀǎǘŜǎ ǊŜǉǳƛǊŜ ŘƛŦŦŜǊŜƴǘ ǇǊƻŦƛƭŜǎ ŦƻǊ ƻǇǘƛƳǳƳ ǇŜǊŦƻǊƳŀƴŎŜΣ ǎƻ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ Ŏƻƴǎǳƭǘ ǘƘŜ ǇŀǎǘŜ 

ƳŀƴǳŦŀŎǘǳǊŜǊ ōŜŦƻǊŜ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ǎƻƭŘŜǊ ǇǊƻŦƛƭŜΤ 
(2) Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ ƳƻŘǳƭŜǎ Řƻ ƴƻǘ Ǝƻ ǘƘǊƻǳƎƘ ǘƘŜ ǊŜŦƭƻǿ ǇǊƻŎŜǎǎ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǘƛƳŜΤ 
(3) 9ȄŎŜŜŘ ǘƘŜ ŀōǎƻƭǳǘŜ ǇŜŀƪ ǘŜƳǇŜǊŀǘǳǊŜ ŦƻǊ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘΣ ŜΦƎΦ нлǎ ƳƛƎƘǘ ŘŀƳŀƎŜ ǘƘŜ ŘŜǾƛŎŜ ƻǊ ŀŦŦŜŎǘ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅΦ 
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6.3.3. hǘƘŜǊ /ƻƴǎƛŘŜǊŀǘƛƻƴ 

(1) ¦ƭǘǊŀǎƻƴƛŎ ŎƭŜŀƴƛƴƎ ǇǊƻŎŜǎǎ ƛǎ ƴƻǘ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǘƘŜ ƳƻŘǳƭŜǎ ŀǎ ǘƘŜ ǇǊƻŎŜǎǎ ƳƛƎƘǘ ŘŀƳŀƎŜ ǘƘŜ ƳƻŘǳƭŜ ǇŜǊƳŀƴŜƴǘƭȅΣ 

ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ǘƘŜ ŎǊȅǎǘŀƭ ƻǎŎƛƭƭŀǘƻǊ ƛƴ ǘƘŜ ƳƻŘǳƭŜΦ 

(2) /ƻƴŦƻǊƳŀƭ ŎƻŀǘƛƴƎ ƛǎ ƴƻǘ ŀƭƭƻǿŜŘ ǘƻ ǘƘƛǎ ƳƻŘǳƭŜΦ Lǘ ǿƛƭƭ ƛƳǇŀŎǘ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ƻƴŎŜ ǘƘŜ ŎƻŀǘƛƴƎ ŦƭƻƻŘŜŘ 

ƛƴǘƻ ǘƘŜ ǎƘƛŜƭŘΦ 

7. Certification 

7.1. wŜƎǳƭŀǘƻǊȅ /ƻƳǇƭƛŀƴŎŜ 

¢ƘŜ ƳƻŘǳƭŜ ƛǎ ŎŜǊǘƛŦƛŜŘ ŦƻǊ C//Σ L/κL{95Σ 9¢{Lκ/9πw95 ŀƴŘ ¢9[9/ ŀǎ ƭƛǎǘŜŘ ƛƴ ōŜƭƻǿ ǘŀōƭŜΦ aƻǊŜ ǊŜƎƛƻƴǎ Ŏŀƴ ōŜ ŎƻǾŜǊŜŘ ōȅ 

ǊŜǉǳŜǎǘΦ 
Table 21. Certification Information 

Regulatory Body / Region Standards ID MPN 

FCC (USA) FCC CFR 47 PART 15 C (15.247) 2ABUR-BW330P2 

BDE-BW3300NP2 
BDE-BW3300UP2 
BDE-BW3300NP2-IN 
BDE-BW3300UP2-IN 

IC/ISED (Canada) 
RSS-247 Issue 3 
RSS-Gen Issue 5 
ANSI C63.10: 2013 

25657-BW330P2 

ETSI/CE-RED (Europe) 

ETSI EN 301 489-1 V2.2.3 (2019-11) 
ETSI EN 301 489-17 V3.3.1 (2024-09) 
EN 55032:2015/A11:2020 
EN 55035:2017/A11:2020 
ETSI EN 300 328 V2.2.2 (2019-07) 
EN IEC 62311: 2020 
EN IEC 62368-1:2020+A11:2020 

NA 

TELEC (Japan) MIC Notice No.88 Appendix No.43 219-248332 

7.1.1. /ŜǊǘƛŦƛŜŘ !ƴǘŜƴƴŀǎ 

¢ƘŜ ƳƻŘǳƭŜ ǎŜǊƛŜǎ Ƙŀǎ ōŜŜƴ ǘŜǎǘŜŘ ŀƴŘ ŎŜǊǘƛŦƛŜŘ ǿƛǘƘ ōŜƭƻǿ ŀƴǘŜƴƴŀǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ ннΦ 
Table 22. Certified Antenna List 

Antenna Type Manufacturer MPN Peak Gain (dBi) Note 

PCB trace antenna BDE NA 0.78 External, reference 

Chip antenna Ethertronics M830520 1.0 External 

FPC antenna BDE BDE-FPC25-4017-120F1 1.5 External 

Whip antenna BDE BDE-W25-17010-HRP 2.7 External 

 

/ǳǎǘƻƳŜǊǎ ŀǊŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ǳǎŜ ǘƘŜ ŎŜǊǘƛŦƛŜŘ ŀƴǘŜƴƴŀǎ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŜȄǘŜǊƴŀƭ ŀƴǘŜƴƴŀ ƻǇǘƛƻƴǎ ǘƻ ǊŜŘǳŎŜ ŎŜǊǘƛŦƛŎŀǘƛƻƴ 

ǘŜǎǘƛƴƎ ŜŦŦƻǊǘ ŀƴŘ Ǌƛǎƪ ƻŦ ŦŀƛƭƛƴƎΦ LŦ ŎǳǎǘƻƳŜǊ ǿŀƴǘ ǘƻ ŎƘƻƻǎŜ ŀƴƻǘƘŜǊ ŀƴǘŜƴƴŀ ǘƘŀǘ Ŧƛǘǎ ǘƘŜƛǊ ǇǊƻŘǳŎǘΣ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ǎŎŜƴŀǊƛƻǎ 

ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ  

 

LŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ŀƴǘŜƴƴŀ ƛǎ ƻŦ ǘƘŜ ǎŀƳŜ ŀƴǘŜƴƴŀ ǘȅǇŜ ŀƴŘ ƻŦ Ŝǉǳŀƭ ƻǊ ƭŜǎǎ Ǝŀƛƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻƴŜǎ ƭƛǎǘŜŘ ƛƴ ŀōƻǾŜ ǘŀōƭŜΣ ŀƴŘ 

ǿƛǘƘ ǎƛƳƛƭŀǊ ƛƴπōŀƴŘ ŀƴŘ ƻǳǘπƻŦπōŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎΣ ǘƘŜƴ ǘƘŜ ŀƴǘŜƴƴŀ Ŏŀƴ ōŜ ǳǎŜŘ ǿƛǘƘ ǘƘŜ ƳƻŘǳƭŜ ƛƴ ¦{! ŀƴŘ /ŀƴŀŘŀ ǿƘŜǊŜ 

ƳƻŘǳƭŀǊ ŀǇǇǊƻǾŀƭ ƛǎ ŀǇǇƭƛŎŀōƭŜΣ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ǎǇƻǘπŎƘŜŎƪ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ƴŜǿ ŀƴǘŜƴƴŀ ǿƛǘƘ Ƙƻǎǘ ƛǎ ǇŜǊŦƻǊƳŜŘ ǘƻ ǾŜǊƛŦƛŜŘ ǘƘŀǘ 

ƛǘ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜΦ IƻǿŜǾŜǊΣ ƛƴ ŎƻǳƴǘǊƛŜǎ ǎǳŎƘ ŀǎ 9¦ ŎƻǳƴǘǊƛŜǎ ŀǇǇƭȅƛƴƎ ǘƘŜ 9¢{L ǎǘŀƴŘŀǊŘǎ ǿƘŜǊŜ ǘƘŜ 

ƳƻŘǳƭŀǊ ŀǇǇǊƻǾŀƭ ƛǎ ƴƻǘ ŀǇǇƭƛŎŀōƭŜΣ ǘƘŜ ǊŀŘƛŀǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭǿŀȅǎ ǘŜǎǘŜŘ ǿƛǘƘ ǘƘŜ ŜƴŘ ǇǊƻŘǳŎǘ ǿƛǘƘ ŀƴȅ ŀƴǘŜƴƴŀǎΦ  

 

LŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ŀƴǘŜƴƴŀ ƛǎ ƻŦ ŀ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜ ƻǊ ǿƛǘƘ ƴƻƴπǎƛƳƛƭŀǊ ƛƴπōŀƴŘ ŀƴŘ ƻǳǘπƻŦπōŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎΣ ōǳǘ ǎǘƛƭƭ Ƙŀǎ Ŝǉǳŀƭ 

Ǝŀƛƴ ƻǊ ƭŜǎǎ Ǝŀƛƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŀōƻǾŜ ƭƛǎǘŜŘ ŀƴǘŜƴƴŀǎΦ ¢ƘŜ ƴŜǿ ŀƴǘŜƴƴŀ Ŏŀƴ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ƳƻŘǳƭŀǊ 



.59π.²ооллȄtн 

.59 ²ƛπCƛ с aƻŘǳƭŜ .ŀǎŜŘ ƻƴ //оолл 5ŀǘŀǎƘŜŜǘ 

ƛƴŦƻϪōŘŜŎƻƳƳΦŎƻƳ .59 ¢ŜŎƘƴƻƭƻƎȅ LƴŎΦ 

 
 
 

33 / 37 

ƎǊŀƴǘκŎŜǊǘƛŦƛŎŀǘŜ ōȅ ŦƛƭƛƴƎ ŀ ǇŜǊƳƛǎǎƛǾŜ ŎƘŀƴƎŜΣ /нt/ ό/ƭŀǎǎ LL tŜǊƳƛǎǎƛǾŜ /ƘŀƴƎŜύ ƛƴ ŎŀǎŜ ƻŦ C// ŀƴŘ L{95Φ ¢ƘŜ ǊŀŘƛŀǘŜŘ 

ŜƳƛǎǎƛƻƴ ǘŜǎǘƛƴƎ ƛǎ ƴŜŜŘŜŘΣ ōǳǘ ǊŜπŎŜǊǘƛŦƛŎŀǘƛƻƴ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘΦ 

 

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ŀƴǘŜƴƴŀ ǿƛǘƘ ƘƛƎƘŜǊ Ǝŀƛƴ ǘƘŀƴ ǘƘŜ ǇŜŀƪ Ǝŀƛƴ ƭƛǎǘŜŘ ƛƴ ŀōƻǾŜ ǘŀōƭŜ ŀǊŜ ǾŜǊȅ ƭƛƪŜƭȅ ǘƻ ǊŜǉǳƛǊŜ ŀ Ŧǳƭƭ 

ƴŜǿ ŜƴŘ ǇǊƻŘǳŎǘ ŎŜǊǘƛŦƛŎŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ǿŜ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ȅƻǳ Ŏƻƴǎǳƭǘ ǿƛǘƘ ȅƻǳǊ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƘƻǳǎŜ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ 

ŎƻǊǊŜŎǘ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ȅƻǳǊ ǇǊƻŘǳŎǘ ŎŀǎŜ ōȅ ŎŀǎŜΦ 

 

CƻǊ ǘƘŜ ŎŀǎŜ ǿƘŜǊŜ ŎǳǎǘƻƳŜǊ ŎƘƻƻǎŜ ǘƘŜ ŎŜǊǘƛŦƛŜŘ ŀƴǘŜƴƴŀ ǿƛǘƘ .59π.²ооллbtм ǘƘǊƻǳƎƘ ǘƘŜ ŘŜŘƛŎŀǘŜŘ !b¢ Ǉƛƴ ƻŦ ǘƘŜ 

ƳƻŘǳƭŜΣ ǘƘŜ ŎǳǎǘƻƳŜǊ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ŘŜǎƛƎƴ ŀǎ ǘƘŜ ƻƴŜ ǘƘŀǘ ǘŜǎǘŜŘ ƛƴ ǘƘŜ ŎŜǊǘƛŦƛŎŀǘƛƻƴΦ 

7.1.2. C// /ƻƳǇƭƛŀƴŎŜ 

7.1.2.1. C// {ǘŀǘŜƳŜƴǘ 

¢Ƙƛǎ ŘŜǾƛŎŜ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ǇŀǊǘ мр ƻŦ ǘƘŜ C// ǊǳƭŜǎΦ hǇŜǊŀǘƛƻƴ ƛǎ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘǿƻ ŎƻƴŘƛǘƛƻƴǎΥ   
(1) ¢Ƙƛǎ ŘŜǾƛŎŜ Ƴŀȅ ƴƻǘ ŎŀǳǎŜ ƘŀǊƳŦǳƭ ƛƴǘŜǊŦŜǊŜƴŎŜΣ ŀƴŘΣ  
(2) ¢Ƙƛǎ ŘŜǾƛŎŜ Ƴǳǎǘ ŀŎŎŜǇǘ ŀƴȅ ƛƴǘŜǊŦŜǊŜƴŎŜ ǊŜŎŜƛǾŜŘΣ ƛƴŎƭǳŘƛƴƎ ƛƴǘŜǊŦŜǊŜƴŎŜ ǘƘŀǘ Ƴŀȅ ŎŀǳǎŜ ǳƴŘŜǎƛǊŜŘ ƻǇŜǊŀǘƛƻƴΦ 

7.1.2.2. C// /ŀǳǘƛƻƴ 

!ƴȅ ŎƘŀƴƎŜǎ ƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǘƻ ǘƘƛǎ ǳƴƛǘ ƴƻǘ ŜȄǇǊŜǎǎƭȅ ŀǇǇǊƻǾŜŘ ōȅ .59 ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ŎƻǳƭŘ ǾƻƛŘ ǘƘŜ ǳǎŜǊΩǎ ŀǳǘƘƻǊƛǘȅ ǘƻ 

ƻǇŜǊŀǘŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜ ƛƴǘŜƎǊŀǘƻǊ ǿƛƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ǘƻ ǎŀǘƛǎŦȅ {!wκwC 9ȄǇƻǎǳǊŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǿƘŜƴ ǘƘŜ ƳƻŘǳƭŜ ƛǎ 

ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ Ƙƻǎǘ ŘŜǾƛŎŜΦ 

7.1.2.3. LƴǘŜƎǊŀǘƛƻƴ LƴǎǘǊǳŎǘƛƻƴǎ 

[ƛǎǘ ƻŦ ŀǇǇƭƛŎŀōƭŜ C// ǊǳƭŜǎ 

C// tŀǊǘ мрΦнпт 

 

{ǇŜŎƛŦƛŎ ƻǇŜǊŀǘƛƻƴŀƭ ǳǎŜ ŎƻƴŘƛǘƛƻƴǎ 

¢Ƙƛǎ ǘǊŀƴǎƳƛǘǘŜǊκƳƻŘǳƭŜ ŀƴŘ ƛǘǎ ŀƴǘŜƴƴŀόǎύ Ƴǳǎǘ ƴƻǘ ōŜ ŎƻπƭƻŎŀǘŜŘ ƻǊ ƻǇŜǊŀǘƛƴƎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŀƴȅ ǘǊŀƴǎƳƛǘǘŜǊΦ ¢Ƙƛǎ 

ƛƴŦƻǊƳŀǘƛƻƴ ŀƭǎƻ ŜȄǘŜƴŘǎ ǘƻ ǘƘŜ Ƙƻǎǘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴ ƳŀƴǳŀƭΦ 
 

[ƛƳƛǘŜŘ ƳƻŘǳƭŜ ǇǊƻŎŜŘǳǊŜǎ 

bƻǘ ŀǇǇƭƛŎŀōƭŜ 

 

¢ǊŀŎŜ ŀƴǘŜƴƴŀ ŘŜǎƛƎƴǎ 

bƻǘ ŀǇǇƭƛŎŀōƭŜ 

 

wC ŜȄǇƻǎǳǊŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ ŎƻƳǇƭƛŜǎ ǿƛǘƘ C// wC ǊŀŘƛŀǘƛƻƴ ŜȄǇƻǎǳǊŜ ƭƛƳƛǘǎ ǎŜǘ ŦƻǊǘƘ ŦƻǊ ŀƴ ǳƴŎƻƴǘǊƻƭƭŜŘ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢Ƙƛǎ ŎƻƳǇƭƛŀƴŎŜ 

ǘƻ C// ǊŀŘƛŀǘƛƻƴ ŜȄǇƻǎǳǊŜ ƭƛƳƛǘǎ ŦƻǊ ŀƴ ǳƴŎƻƴǘǊƻƭƭŜŘ ŜƴǾƛǊƻƴƳŜƴǘΣ ŀƴŘ ƳƛƴƛƳǳƳ ƻŦ нлŎƳ ǎŜǇŀǊŀǘƛƻƴ ōŜǘǿŜŜƴ ŀƴǘŜƴƴŀ ŀƴŘ 

ōƻŘȅΦ ¢ƘŜ Ƙƻǎǘ ǇǊƻŘǳŎǘ ƳŀƴǳŦŀŎǘǳǊŜǊ ǿƻǳƭŘ ǇǊƻǾƛŘŜ ǘƘŜ ŀōƻǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŜƴŘ ǳǎŜǊǎ ƛƴ ǘƘŜƛǊ ŜƴŘπǇǊƻŘǳŎǘ ƳŀƴǳŀƭǎΦ 

 

!ƴǘŜƴƴŀǎ 

wŜŦŜǊ ǘƻ ¢ŀōƭŜ нн 

 

[ŀōŜƭ ŀƴŘ ŎƻƳǇƭƛŀƴŎŜ ƛƴŦƻǊƳŀǘƛƻƴ 

¢ƘŜ ŜƴŘ ǇǊƻŘǳŎǘ Ƴǳǎǘ ŎŀǊǊȅ ŀ ǇƘȅǎƛŎŀƭ ƭŀōŜƭ ƻǊ ǎƘŀƭƭ ǳǎŜ ŜπƭŀōŜƭƛƴƎ ŦƻƭƭƻǿŜŘ Y5.туптпу5лм ŀƴŘ Y5.туптпу ǎǘŀǘƛƴƎ ά/ƻƴǘŀƛƴǎ 

¢ǊŀƴǎƳƛǘǘŜǊ aƻŘǳƭŜ C// L5Υ н!.w¦π.²оолtнέΦ 

 

LƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘŜǎǘ ƳƻŘŜǎ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ǘŜǎǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ 

/ƻƴǘŀŎǘ .59 ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

 










