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General Description

4

Model: BDE-BW330P2 Model: BDE-BW330P2
MPN: BDE-BW3300NP2-IN MPN: BDE-BW3300UP2-IN

Model: BDE-BW330P2 Model: BDE-BW330P2
MPN: BDE-BW3300NP2 MPN: BDE-BW3300UP2

FCC ID: 2ABRU-BW330P2 FCC ID: 2ABRU-BW330P2

FCC ID: 2ABRU-BWS330P2 FCC ID: 2ABRU-BW330P2
IC: 25657-BW330P2 1C: 25657-BW330P2
SN: 243902000001 SN: 243004000001
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IC: 25657-BW330P2 IC: 25657-BW330P2
SN: 243907000001 SN: 243909000001
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Tablel. Module Variants

Series Name Orderable Part Number | Connectivity AntennaOptions | Operating Temperature
BDEBW33M®NP2 ANTpin
-40°Cto +85C
BDEBW330P2 | BDEBWS33@UR2 2.4GHz WFi 6 SISO U.FL connector
BDEBW33MNP2-IN ANT pin 40Cto +105C
BDEBW33M@UR2-IN U.FL connector

Key Features
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Applications
A DNAR LYTFNI adNHzOG dzNB U Residential Water Heater & Heatingsgem
U  Electricity Meter U Air Purifier & Himidifier
0  String Inverter i  Coffee Machine
0  Micro Inverter U Air Conditioner Indoor hit
U  Energy StoragPowerConversion System (PCS) 0  Vacuum RBbot
U EV Charging Infrastructure U  Robotic Lawn Mwer
A . dZAfRAY3 YR 1 2YS 1 dzi2YFAA2agRAO!I §
U  HVAC Controller U  Infusion Rimp
U0 HVAC Gateway U  Electronic ldspitalBed & Bed @ntrol
0  Thermostat U  Multiparameter Patient Mnitor
U  Building Security Gateway U Blood Pressure bhitor
U  Garage bor System U  CPAP Mchine
U  IP Network Camera/Videoddrbell U  Telehealth $stems
0  Wireless 8curity Camera U  Ultrasound Sanner
A 1T LLXALIyOSa U Ultrasound Smart i®be
U  Refrigerator &reezer U  Electric ®othbrush
i Oven A wSGFAt 1 dzi2aYlIGA2Y YR tleyvys
U Washer & Dyer A t NAYydSNEa
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Module Family
Table2. Module Family
Antenna Operating
Product Type | Orderable Part q A Antenna 3 ;
& Selrjies l\)llgme e Chipset | Connectivity Options Diversity Temperature | Sze (mm)
Support ()
BDEBW3301NPL ANT pin 13.3x 13.4x 4
U.FL i
BDEBW3301UP1 oL ctor 40t0+85 | 13:3x18.4x2
BDEBW3301AP1 2.4GHz PCB lrace 13.3x 18.4 X 2
BDEBW330INPAN | 3301 Wi 8 SISCANT pin —| Not supported 133 X134 X2
: U.FL ]
BDEBW3301UPIN L ctor 4010 +105 | 13:3x18.4x3
PCB trace ,
Module BDEBW3302PLIN ey 13.3x 18.4 x 3
BDEBW330P1 | BDEBW33®NPL ANT pin 133X 13.4x 3
U.FL i
BDEBW33@UP1 L ctor A0t +g5 | 133x18.4x3
BDEBW33@AP1 PCE trace 13.3x 18.4 X 2
QC3300 2.4GHz antenna Not supported
BDEBW33@NPLIN Wi-Fi 6 SISO [ ANT pin 133X 13.4x 3
U.FL ]
BDEBW33@UPLIN o ctor 4010 +105 | 13:3x18.4x 3
PCB trace i
BDEBW33@APLIN e o 13.3x 18.4 x 3
BDEBW3BINPL ANT pin 13.3x 13.4x 2
U.FL §
BDEBW3H1UP1 oL ctor J0t0+85 | 13:3x18.4x2
BDEBW3B1AP1 2.4Ghz &5 | PCB  trace 13.3X18.4 x 2
oca3s1| SHzWIHFI 6 antenna Not supported
BDEBW35INPEIN SISO & BLIANT pin PP 133X 13.4 X 2
5.4 UFL ]
BDEBW3H1UPLIN L ctor 40104105 | 13:3x18.4%3
PCB trace )
Module BDEBW3B1APLIN b 13.3x 18.4 x 3
BDEBW335P1 | BDEBW3B0NPL ANT pin 133X 13.4x 3
U.FL i
BDEBW3H0UP1 L ctor A0t +g5 | 133x18.4x3
BDEBW3F0AP1 2.4GHz &5- | PCB  lrace 13.3x 18.4 X 2
BDEBW3BONPLIN | CC33°0 SHZWIFL 6 FANT pin | Not supported 133X 134X 2
U.FL i
BDEBW3H0UPLIN o ctor 4010 +105 | 13:3x18.4x3
PCB trace 4
BDEBW3F0APLIN Pep o 13.3x 18.4 x 3
BDEBW3301NP2 ANT pin 133X 13.4x 7
BDEBW3301UP2 2 4GHz o ctor | s g 4010485 | 13351844
CC3301| Wi-Fi 6 Sisc-gonnector | supported, i
BDEBW3301INP2N e BLE s > ANT pin__| Dual Antenna 133X 13.4x 3
: U.FL -40t0 +105 ]
Module BDEBW3301UP2N oL ctor 13.3x 18.4 x 3
BDEBW330P2 | BDEBW33@NP2 ANT pin 133X 13.4x 3
U.FL -40t0 +85 i
BDEBWISOUP2 | |5 4Gy Sonnector | Supported, 13.3x 18.4 x 3
BDEBW33®NP2IN Wi-Fi 6 SISO [ANT pin__| Dual Antenna 133X 13.4x 3
U.FL -40t0 +105 i
BDEBW33MUP2IN o ctor 13.3x 18.4 x 3
BDEBW3351NP2 ANT pin 133X 13.4x 2
2.4GHz &5 [ U.FL -40t0 +85 i
BDEBW3351UP2 aC3351 GHz Wi-Fi 6| connector | Supported, 13.3x18.4x 2
BDEBW3351INP2N SISO & BL[ANT pin | Dual Antenna 133X 13.4x 3
5.4 U.FL -40t0 +105 i
Module BDEBW3351UP2N oL ctor 13.3x 18.4 x 3
BDEBW335P2 | BDEBW3B0NP2 ANT pin 133X 13.4x 3
BDEBW3H0UP2 2.4GHz &5- | UFL g |7 | 133x18.4x9
CC3350] GHz Wi-Fi 6 [-Sonnector | Supported, ]
BDEBW3S0NP2IN Sl ANT pin__| Dual Antenna 133X 13.4x 3
U.FL -40t0 +105 §
BDEBW3F0UP2IN oFL ctor 13.3x 18.4 x 3
59 ¢SOKy2f 3/ 37 AYyFT2%X0RS0O2
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Antenna Operating
Product Type | Orderable Part Chi - Antenna : ;
; ipset | Connectivity : Diversity Temperature | Sze (mm)
& Series Name| Number Options Support (©)
BOEBW3301N1 ANT pin 11x11x2
U.FL
BCEBW3301U1 connector 40to +85 11x15x2
BDEBW3301A1 2.4GHz PCB lrace 11x15x 2
BOEBW330INgN | 3301 Wi € SISAANT pin | Notsupported TIX11x2
’ U.FL
BCEBW3301UAIN connector 40t0 +105 11x15x2
PCB trace
Module BDEBW3301A1N antenna 11x15x2
BDEBW330S BCOEBW3300N1 ANT pin 11x11x2
U.FL
BOEBW3300U1 connector 40to +85 11 x15x2
PCB trace
BDEBW3300A1 3300 2.4GHz antenna Not supported 11 x15x2
BCEBW3300NAIN Wi-Fi 6 SISO | ANT pin 11x11x2
U.FL
BOE-BW3300U1IN connector -40to +105 11 x15x 2
PCB trace
BDEBW3300A1N antenna 11 x15x2
BCOEBW3351N1 ANT pin 11x11x2
U.FL
BOEBW3351U1 connector -40to +85 11x15x2
BDEBW3351A1 24GHz &5 | PCB  tace 11x15x 2
QCc3351 zWI-Fi 6 antenna Not supported
BOE-BW3351N4AIN SISO & BL[ ANT pin 11x11x2
5.4 U.FL
BCEBW3351U4IN connector _40to +105 11x15x2
PCB trace
Module BDEBW3351A1N antenna 11x15x2
BOE-BW335S BOEBW3350N1 ANT pin 11x11x2
U.FL
BOE-BW3350U1 connector 40to +85 11 x15x2
BDEBW3350A1 2.4GHz &5~ | DB 1acq 11x15x 2
BOEBW3350NIN | 3350 SHZWIF 6 FANT pin ) Not supported TIx11x2
U.FL
BOE-BW3350U41IN connector -40to0 +105 11 x15x 2
PCB trace
BDEBW3350A1N antenna 11 x15x 2
BDEBW3301NP1M2 cC3301] Wi-Fi 6 SISC Not supported
BDEBW3301NP2M2 & BLE 5.4 Supported
BDEBW3300NP1M2 cC3300 2.4-GHz Not supported
BDEBW3300NP2M2 Wi-Fi 6 SISO Supported
24GHz & 5
BDEBW3351NP1M2 GHz WFi 6| UFL Not supported
M.2 Card CC3351 SISO & BLI cdnnector -40 to +85 22 x 30 28
BDEBW3351NP2M2 54 Supported
BDEBW3350NP1M2 24GHz & 5 Not supported
CC3350 GHz Wi 6
BDEBW3350NP2M2 SISO Supported
59 ¢SOKy2f 437 AYyFT2%X0RS0O2
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Naming Convention

BDE - BW 3300N P 1 -IN
Temperature Grade
FIN: -40 °C to +105 °C
Blank: -40 °C to +85 °C
Di -
Company Code Antfenna iversity Support
BDE: BDE Technolo L: Single Antenna
: &Y 2: Dual Antenna Diversity
Special Design
Product Category| P: Special Design for Pin to Pin
BW: Bluetooth & Wi-Fi Combo| Compatible with Last Generation
Product
Blank: Optimized Tiny Size
Chipset Number| Antenna Option
3301: CC3301 U: U.FL Connector
3350: CC3350 A: Integrated PCB Trace Antenna
3351: CC3351
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Figurel. Module NamingGonvention
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Figure2. TheBlock Diagram of BDEBW33MNP2 and BDEBW33MNP2-IN
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2. Pinout Functions
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Table3. Pinout Description

Module : Voltage Shutdown | Sate After o
Pin # A Dl Loles LeveIg State® Powerup s
1 GND Ground | - - - Power ground
2 NC - - - - No connect Leve floating
3 COEX_REQ | VDD 1V8 | PU PU External coexistence interfaggrequest
4 COEX _GRANT | O VDD 1V8 | PD PD External coexistence interfacggrant
5 COEX_PRIORIT | VDD 1V8 | PU PU External coexistence interfaggpriority
6 SDIO_CMD 1/0 VDD 1V8 | Hi-Z Hi-Z SDIGcommand or SPI PICO
7 GND Ground | - - - Power ground
8 SDIO_CLK | VDD 1V8 | Hi-Z Hi-Z SDICclock or SPI clock
9 GND Ground | - - - Powerground
10 SDIO_DO 1/0 VDD 1V8 | Hi-Z Hi-Z SDIGdata DO or SPI POCI
11 SDIO_D1 1/0 VDD _1V8 | Hi-Z Hi-Z SDIGdata D1
12 SDIO_D2 1/0 VDD _1V8 | Hi-Z Hi-Z SDIO data D2
13 SDIO D3 1/0 VDD 1V8 | Hi-Z PU SDIQdata D3 or SPI CS
14 IRQ_WI@ @) 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 2.4GHzsecondanantenna port
NC - No connector BDEBW3300UP2
19 GND Ground | - - - Power ground
20 GND Ground | - - - Power ground
21 SWDIO 1/0 VDD 1V8 | PU PU Serial wire debug 1/0
22 SWCLK | VDD 1V8 | PD PD Serial wire debug clock
23 GND Ground | - - - Power ground
24 GND Ground | - - - Power ground
25 NC - - - - No connect Levefloating
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 2.4GHzprimaryantenna port
NC NC No connectfor BDEBW3300UP2
33 GND Ground | - - - Power ground
34 GND Ground | - - - Power ground
35 GND Ground | - - - Power ground
36 SLOW _CLK IN] | VDD 1V8 | PD PD 32.768KHz RTC clock input
37 GND Ground | - - - Power ground
1.8V power supply for SRAM, digital, analog, 1/
38 VDD_1v8 Power | - ] ] andOpTPprogra?rFl)n{ing ’ ’
39 GND Ground | - - - Power ground
Reset line for enabling or disabling device
40 NRESET [ VDD_1V8 | PD PD (active low) 9 9
41 NC - - - - No connect Leve floating
42 LOGGER 0] 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
23 VDD_3V3 Power - - - 3.3V power supplfor PA
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 q Voltage Shutdown | Sate After A
Pin # RN Type Level State® Powerup @ Restilbusy
61 GND Ground | - - - Power ground
62 NC - - - - No connect Leve floating
63 GND Ground | - - - Power ground
64 NC - - - - No connect Leve floating
gllg GND Ground | - - - Power ground, thermal pads
D!t f RAENBNEKALKNY HIOO2INRIAS/T (G2 (KS baa Siyli Ri2keS/ Radig A @Oz (i iyvivE R dz6 R © 8 YJi ¥ 2
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3. Characteristics
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Table4. Absolute Maximum Ratings

Parameter MIN MAX Unit
VDD _3V3 -0.5 4.2 V
VDD_1Vv8 -0.5 2.1 Vv
Operating ambient temperature -40 105 C
Storage temperature -40 105 T

3129 { Bl GAy3Ia

Table5. ESDRatings

Parameter Description Value Unit Note
o Contact discharge 4000 V As per EN 306489
Electrostatiadischarge X gischarge 8000 V As per EN 30489

3.13wSO2YYSYRSR hLISN}YOGAYy3I [/ 2yRAGAZ2Y A

Table6. Recommended Operating Conditions

Parameter MIN TYP MAX Unit
VDD_3V3 3 3.3 3.6 V
VDD _1Vv8 1.62 1.8 1.98 V
Operating ambient temperature -40 85 T
Operating ambient temperature _ 1

(<IN variants) 40 105 <
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Table7. I/O DC Characteristics
Parameter Description Test Condition MIN MAX Unit
Vin High level input voltage 0.65 x VDD _\1I3 VDD_1V8 V
ViL Low level input voltage 0 0.35 xVDD_1V8 V
Vor High level output voltage at 4mA VDD _1V§; 0.45 VDD_1V8 V
VoL Low level output voltage at 4mA 0 0.45 V
315t 26 SNJ / 2y adzYLIi A2y
Table8. Current Consumptiorg WLAN2.4-GHzStatic Modes
Parameter Test Condition Supply TYP Unit
VDD 1V8 97
1DSSS TX power =17.6dBm VDD 3V3 563
VDD _1V8 102
6 OFDM TX power 17.6dBm VDD 3V3 557
VDD _1V8 101
54 OFDM TX power 15.5dBm VDD 3V3 512
- VDD _1V8 102
Continuous TX HT MCSO0 TX power 47.6dBm VDD 3V3 556 A
_ VDD 1V8 101
HT MCS7 TX power =3.4dBm VDD 3V3 512
VDD _1V8 103
HE MCSO0 TX power 47.6dBm VDD 3V3 565
VDD _1V8 103
HE MCS7 TX power 415.3dBm VDD 3V3 507
. VDD _1V8 68
Continuous RX VDD 3V3 0
MtSFQdZNNBy & *55@oxo ObFy KAG onnY! RdNAy3d RSGAOS OFt AoNy GARYFE t St |
@1 ATIKSAG LR FSNI &G0/ AS NI2MNA ¢NBE Q2NFENB & | GSNIF IS L2 g SN

Table9. Current Consumpon ¢ WLAN2.4-GHzUse Cases

O dzN

Mode Description TYP Unit
System with 3.3V to Ext. DC/DC at 85% efficiency 637
DTM = 1 WLAN beacon reception every DTIM=1 @rh8)
System with 1.8V 980
WLAN beacon reception every DTIM=1 @r8)
Systemwith 3.3V to Ext. DC/DC at 85% efficiency 371
DTM = 3 WLAN beacon reception every DTIB/=300ms) LA
System with 1.8V 570
WLAN beacon reception every DTIB[=300ms)
System with 3.3V to Ext. DC/DC at 85% efficiency 319
DIM=5 WLAN beacon reception every DTBA=500ms)
System with 1.8V 490
WLAN beacon reception every DTBA=500ms)
Table10. Current Consumptiorg Device States
Mode Description Supply TYP Unit
Shutdown External supplies are available, VDD 1V8 10
deviceheld in reset (RESET is low)| VDD 3V3 2
Sleep Low power modeg RAM in VDD_1V8 330 KA
retention VDD _3V3 2
3.16.CFau [/ t201 [/ KINIFOUSNAaAaUAOa
¢KS T I aNIzy QHABAEB A T2NId/[OUR 2ya Aa AYOfdzRSR AYy 0UKS Y2Rdz So

Table11. 40-MHz Crystal Oscillator (HFXT) Characteristics

Parameter Test Condition MIN TYP MAX Unit
Crystal frequency 40 MHz
ESREquivalent series resistance 20
Frequency tolerance Ta: 25C -10 +10 ppm
Freguency stability Ta: -40C ~ 85C105C® | -30 +30 ppm
G, Crystal load capacitance 8 pF
WL WENRFyGa OFy ci/d®JIZ2 NI dzJ G2 wmnp
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Table12. External 32.76&KHzSlow ClockRequirements

Parameter Description MIN TYP MAX Unit

Crystal frequency Sjuare wave 32768 Hz

Frequency accuracy Initial + temperature + agind -250 +250 ppm

Input duty cycle 30 50 70 %
10% to 90%rise) and 90% tg

Rise and fall time I10%I (fall) of digital signal 100 ns
eve

Input low level 0 0.35xVvDD_1V8 | V

Input highlevel 0.65 x VDD _1V§| 1.95 V

Input impedance 1 M

Input capaciance 5 pF
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Figure7. SDIO Default Input Timing
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Data Output Not Valid
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Table13. SDIO Timing ParameterDefault Speed

Parameter

Description

MIN

Unit

fclock

Clock frequency, CLK

26

MHz

thigh

High period

10

tLow

Low period

10

trin

Rise time, CLK

10

trHL

Fall time, CLK

10

ns

tisu

Setup time, input valid before CLK

tin

Hold time, input valid after CLK

tobLy

Delay time, CLKi

to output valid

14

G

Capacitive load on outputs

40

pF

Voo

Clock Input

Data Input Not Valid Not Valid

Clock Input

VSS

Vo, “——oBLYma) — e Lonmin

Data Output Not Valid Not Valid

VSS

Figurel10. SDICHigh Speedutput Timing
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Table14. SDIO Timing ParameterdlighSpeed
Parameter Description MIN MAX Unit
felock Clock frequency, CLK 52 MHz
thigh High eriod 7
fLow Low period 7
trin Rise time, CLK 3
tTHL Fall time, CLK 3 ns
tisu Setup time, input valid before CLK 6
tin Hold time, input valid after CLK 2
tobLy Delay time, CLKI to output valid 2 14
G Capacitive load on outputs 15 40 pF
3110{ t L ¢AYAYy3d / KIFNIXOGSNR&aGAODA
{tL A& FYy20KSNJ K&l AYyiSNFIOS F2NJ 2[!b
¢ KS OGRAVIMAIMNEItYR aFT 2N {F2tf 263y

Ics \ - ISHSL -

ICHSL —sa—toiat— 1SLCH —o o ICHSH —sta— ISHCH
LK _/1/_\_/__\_/_\_/ F

IDVCH — 4 - »4— ICHDX ICLCH ——= -»—+4— ICHCL

mlgu: X MSBIN X )C X ssiN X

Figurell. SPIDefault Input Timing

iCS

—

- HOLQV . ICLQV - CLL > - 1SHOZ
0 ICLOX - MCLOX o -
output —————&K,_MS8 ouT XX XX Y OLSBOUT
Figurel2. SPIDefault Output Timing
Tablel5. SPITiming Parameters

Parameter Description MIN MAX Unit

felock Clock frequency, CLK 26 MHz

thigh High meriod 10

tiow Low period 10

trin Rise time, CLK 3

tTHL Fall time, CLK 3

tesu CS stup time, CS valid before CLK 3 ns

tisu PICO, input valid before CLK 3

[ PICO Hold time, input valid after COK 3

ton tof- Active Delay time, CLKi /0 to output valid 2 10

toy, tor- Sleep Delay time, CLKi /O to output valid 12

G Capacitive load on outputs 15 40 pF
32wC [/ KIF' N} OUSNAauAOa
.St 26 wC RIGF Aldb ¢h-viJWEyARO &bobf ¢S4 (Ld2 Nali2 (0 K
3212 [ !'b t SNFZBXIYQ@SOSAGSNI / KII N OU SNA a
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Table16. WLAN Performance: 2:6Hz Receiver Characteristiés

Parameter Test Condition MIN TYP MAX Unit
Operational frequency range 2412 2472 MHz
1 DSSS -95.5
2 DSSS -92.5
11 DSSS -87.5
Sensitivity: 8% PER for 11b rates, 10% 6 OFDM -90.5
PER for 11g/n/ax rates 54 OFDM "72.5 dBm
HT MCS0 MM 4K -90.5
HT MCS7 MM 4K -69.5
HEMCSO0 4K -90
HE MCS7 4K -70
1 DSSS 0
Maximum input level: 8% PER for 11b | 6 OFDM, HT MCS0, HE M( 0 dBm
rates, 10% PER for 11g/n/ax rates 54 OFDM, HT MCS7, H 9
MCS7 j
1 DSSS 45
2 DSSS 39
11 DSSS 20
. L 6 OFDM 3
Adjacent channelgjection 54 OFDM 20 dB
HT MCS0 MM 4K 3
HT MCS7 MM 4K 16
HE MCSO0 4K -1
RSSI accuracy -90 dBm to-30 dBm -3 3 dB
W51 GF sta YSHadgNBRTRG] OKlaBy SU2NSYSyia 2y 20KSNI OKFyySta YLe akz2g + gl

3222 [ ! b t SNF2BNIyOSNYyaWwRIGGSNI / KIFI Ny O SN a

Table17. WLAN Performance: 2-&Hz Transmitter Powe®

Parameter Test Condition MIN TYP MAX Unit

Operational frequency range 2412 2472 MHz
1 DSSS 17.1
6 OFDM 17.2
54 OFDM 15.4

Output power at VDD_3V333V HT MCS0 MM 4K 17.2 dBm
HT MCS7 MM 4K 15.4
HE MCSO0 4K 17.2
HE MCS7 4K 15.3

@5FGl gFa YSI adaBRT 0] OKAEYEUNBYSyia 2y 20KSN OKELIYSH ta L2 &S NOKRI6d | NBID 2
L2 65BIRT 1 LIRS SNI Ot¢/- NE2 OKNIH21Y RSIVOK OKLFyySt MBREKENBSSYA®YAGSR o0& GKS NB.

YyUuSyyl [/ KFENYOGSNRaGAOA
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aKSe F2fft26Ay3a RIEGE 61 a YSI AdMEER SNBYIOSH K2 I WRRAzIC K S| &r® ¢
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15.3 mm

64.2 mm

15.3 mm x5 mm
Antenna Area - Copper-free

Yo

15.3 mmT o

68.8 mm

5mm

FHgure 13. Antenna Placement and Reference Board
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Tablel18. Gain ofReferencePCB 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
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4045
-4.14
%
T2
-5.00
-115
1335
-16.18
-7.3
1857
-0
2238
244
A
-22.08
-5
nm

2400.OMHz Total{E1-XZ), Man= -2.53dE 2400.0MHz Total{E2-YZ), Max=-0.65dBI TotalfH-XY), Max= -1.62dBl, CirD=4_13

20 10 J;OZM‘IU 20 20 10 ;1_6'“10 20 110 100 90 ;"80 70
30 458 an 30 30 -

160 250 2m

T el 160 47y 1mg 1T =Y 280 g7 200

T 470 4y 170

Figure 13Radiation Pattern of theReferencePCB Trace Antenna at 2dMHz
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4. MechanicalSpecifications
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Figurel5. Mechanical Drawing oBDEBW33®UP2
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RATING VOLTAGE 60 V AC (RM.S)
RATING FREQUENCY DC~9GHz
OPERATING TEMPERATURE 233~ 363K (-40°C~+90°C)
VSWR RECEPTACLE: 1.3 MAX. AT 0.1~3 GHz, 1.4 MAX. AT 3~6 GHz, 1.8 MAX. AT 6~9 GHz
MAIN CONTACT RESISTANCE INITIAL: 20 mohm MAX. / AFTER TEST: AR 20 mohm MAX.
GROUND CONTAGT RESISTANCE INITIAL: 20 mohm MAX. / AFTER TEST: AR 100 mohm MAX.
INSULATION RESISTANCE INITIAL: 500 Mohm MIN. / AFTER TEST: 100 Mohm MIN.
DIELECTRIC WITHSTANDING VOLTAGE 200 V AC, 1 MINUTE
DURABILITY 30 CYCLES
UMWATING FORGE (NITIAL/ AFTER TEST)
Figurel7. U.FL Connector Drawing and Specification
5. Integration Guideline
51.{ 8aB3Y¥IANI Y
ANT1: 2.4-GHz Antenna
Power: 3.3V
Power: 1.8V
Matching Circuit
ANT2: 2.4-GHz Antenna
Tl sitara pro'cess&')r or other DI0/sP BDE-BW3300NP2
processor runing Linux or RTOS|
——32-KHz Slow Clok—
NRESET———
le———IRQ_WL:
Matching Circuit
COEX I/FLOGGER SWDIO SWCLK
b238Y L 3 _ . 3 i
(DINBLISNI RSO2dzLX Ay 3 OF LIoCGEAII2ONER | NP2 aNS Oleay YIS/R SLBe ai®NJ LIAya 2F GKS [Y2Rdz §
@t Aywp? [ YR [233ISNI FNB _+FaaArA3dySR Fa (K& & 24 KVGR NS yvad LdktSt REFRAZ W K2R
(')SA)/EIVLJdZ f SIR dzLJ 60é RSTI dzf G R
@{z5LthyR {2/[Y Ad F2NIJ wC (®AGAZA( dz2EY I NBDRY ¥5 MRS (LA IPa5 B21N3 KPR RIS NB
4[hDD9w Aa FT2N f23a AQVdULszuZ NB O 2KYSrt R G2 0S8 SELIRASR G2 + dSpd LRA)
G{s5Lhk{tL OlYy @38 cjzéa§Rizé152?NJo[eAyRcﬁEFT dzf G F2NJ we¢h{ a&adasSvyT
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Figurel8. High-Level System Block Diagram
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Recommended spacing at least 1/2 wavelength which is 62.5mm between two antennas.
And 45 to 145 degrees oriented. Best case is one vertical, one horizontal.

ANT1 < >

et
R

Ground pour is allowed but try to avoid

» routing signal lines underneath this area

Place the antennas facing the edge of the PCB.

Keep antenna area copper-free in all layers, e.g., no trace, ground pour, components, etc.
Recommended spacing at least 1/2 wavelength which is 62.5mm between two antennas.
And 45 to 145 degrees oriented. Best case is one vertical, one horizontal.

50-ohm i d control for ission line -
coplanar waveguide line type, shield them with ground
pour and stich multiple vias alongside the lines

Figure19. Recommended Modie Placement
53.h 0 KSSNaAZAYAaARSNI GA2Y

Table19. Other Design Considerations
Thermal
Theproximity of groundviasmustbe closeto eachgroundpad of the module
Signatraces mushot be run underneaththe moduleon the layerwherethe moduleis mounted
Havea completegroundpour in layer2 for thermaldissipation
Havea solid groundplaneand groundviasunderthe modulefor stable systemandthermaldissipation
Increasehe groundpour in the first layerand haveall of the traces from thdfirst layeron the inner layers,if possible

QY B|W(N| -
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6 | Signalraces carbe run on a third layerunderthe solidgroundlayer,whichis below the module mountinglayer.
RFTrace andAntennaRouting

7 TheRRraceantennafeedmustbe asshort aspossiblebeyondthe groundreference At this point, the trace startso radiate.
The RF trace bends must be gradual with an approximate maximum bend of 45°with trace mitered. RF traces must

8 sharp corners.

9 RFtraces mushavevia stitchingon the groundplanebesidethe RFtrace onboth sides.

10 RFtraces mushaveconstantimpedance(50-ohm Coplanar or microstripansmissiodine).

1 Eorbeljsg resultsthe RRrace groundayermustbe the groundlayerimmediatelybelow the RFtrace. Thegroundlayer must

e solid.

12 There musbe no traces orgroundunder the antennasection.

13 RFtraces muste asshort aspossible Theantenna,RFtraces,and modulesmustbe on the edgeof the PCBproduct. The
proximity of the antennato the enclosureand the enclosurematerialmustalsobe considered.
BDE recommends using dowdkielded coaxial RF cable to connect with the U.FL connector with antenna if the U.FL \

14 are selected.

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

16 LT G§KSNB | NBROEZMMRSBERMAEKSIaAY (KS aeadsSys GNB G2 Lkl OS
GKSNBE A& Id tSrad wp R. AazftlGAzy c‘)éuz S8y (GKS lyaSy

Supply and Interface

17 The power tracdor VDD _3V3s recommended tde atleast 20-mil wide.

18 TheVDD_1V8raceis recommended tde atleast 20-mil wide.

19 MakeVDD_3V3 and VDD_1W&cesaswide aspossibleto ensurereducedinductance andraceresistance.

20 If possible, shiel@V3 and 1V8raceswith groundabow, below, and besidehe traces.
SDIGCsignalgraces(CLKCMD,DO, D1, D2, and D3) mustbe routed in parallelto eachother and asshort aspossible(less

21 than 12 cm).In addition, everytracelengthmustbe the sameasthe others. Thereshouldbe enoughspacebetweentraces
greater thanl.5 timesthe trace width to ensuresignalquality,especiallyfor the SDIO_ClLikace. Rememberto keepthese
tracesawayfrom the other digitalor analogsignaltraces.It isrecommendad addinggroundshieldingaroundthesebuses.

2 SDICGanddigitalclocksignalsarea sourceof noise. Keepthe tracesof thesesignalsasshortaspossibleIf possiblemaintain
a clearancaroundthem.
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(6] MODEL: BDE-BW330P2
@ MPN: BDE-BW3300NP2
® FCC ID: 2ABRU-BW330P2
@ IC: 25657-BW330P2
®) SN: 24010000001
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Fumidity indicator card

[1L05 mm x 61 mm

[13-inch reel rotating type, blue
330 mm x 60 mm x 24.5 mm
(For BDE-BW330xNPx variants)
330 mm x 60 mm x 32.5 mm
(For BDE-BW330xUPx val

riants)

Bhipping box
440 mm x 380 mm x 400 mm

Ifn (Hlﬁ\ldw(hemptvb
(Or use other shipping box that fis

'j30 mm x 470 mm x 0.14 mm ‘

nti-ESD bag and moisture barrier, silver

Reel box
60 mm x 360 mm x 70 mm|

S as reel label

Step 2 Step 3

Step 4

CAJWaRE/ I NIi2y LYF2NXIFGAZ2Y

6.222.wSSf [0St
¢tKS NBSt 1 0SSt oS tta0¢G/ (osF BAEFR XNPEYt dr Ha2 §dzFd FOF daNBINI t | N
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{SYaAaAUADAGR2YSBEXBSDHS A0 f a2 aK26a 20KSNIAYTF2NXYIFOA2Y S &dz
r N
Guangzhou BDE Technology Inc. @&’
1P)MPN: BDE-XXXXXXXX A
i A
P)CPN: XXXXXXXXXX
K)PO:  XXXXXXXXXX (Q)QTY: XXXX
(I O -
IT)LOT: YYYYXXXXXXXX (9D)DC: YYWW
T T
A
CAIWmMBwWS St [0St LYF2NNYIGAZY
6.223./ I NIi2y [l 0Sf
¢tKS OFNIlizy f b 0S8t Attt 0S5 I FTKAE SR Ny2iy2 Qi2kySi  SAdyNSIF | RASF T2SMNBiK
gAfft 0S RAFTFSNBYy(d I dbiyzn SN LINERA FyFiNw bk RATATISSNIS y G t | NI
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Guangzhou BDE Technology Inc. B¢’

1P)MPN: BDE-XXXXXXXX ‘
Wi hea
P)CPN: XXXXXXXXXX
I %
K)PO:  XXXXXXXXXX QTY: XXXX
(LT
IT)LOT: YYYYXXXXXXXX (9D)DC: YYWW
T
. y

Guangzhou BDE Technology Inc. @557

CIN: X of Y
SHIP DATE: YYYY/MM/DD
G.W.: XXKG
Made in China
h y
CAJWaNB/ I NI2y [0St LYyF2NNIGAZ2Y
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Table20. Reflow Profile Parameter® @
Item Temperature Range Ramp Rate / Time
D, preheat zone 30C~175C 2°C~ 4Cper second
E, soak zone 150C ~ 200C 60 ~ 120 seconds
C, Alloy liquidus temperature 217C ~ 226C -
F, reflow zone 230°C ~245C 60 ~ 90 seconds
G, target maximum reflodemperature 250°C -
Absolute peak temperaturé 260C -
(1) ¢KAa tABNBFR NG { | /& o5nApToT SINUER/iTdEA INBa (RSEF FSNBY G LINRFAE Sa F2NJ 2 LI A YdZY LISNF2
Y ydzF I Ol dzNB NJ diKis2 Nk { SRESANS tLaNBATYA S i A . i
(2 LiNBG@G2 YYSRRERUKS Y2RdzA Sa R2 y20 32 GKNPHzAK (GKS NBFt26 LINRPOSaa Y2NB
8 9EOSSR (KS lFoaz2ftdziS LISI] I WLIFNAKIENR I 72 SO § KB B8 JWONA 2RI  FFFHG (i KS
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6.3.3h G KSNJ / 2y aARSNY GA2Y

(N} a2y A0 OF SNB/OyAYy IPWBEOBH S MNZAERdz2 Sa a (KS LINRPOSaa YaA3

Fffte F2NJ GKS ONR&adGlIf 2a0AttlG2NI Ay (GKS Y2RdzZ So
2 /2y F2NXYIE O2FGAy3 Aa elhoAtt 20BN G2 (HKSE aNFR2RIAA BA F& 221
Aytiz2z GKS akKAStRO®

7. Certification

71.wS3dzf F G2NB / 2YLX Al yOS

¢ KB2Rdzf S Aa OSNI AT & SBKOBRE My R/ ¢ [N/ (KSR OBy @a@iNBg NBEIIRFa Of
NBljdzSaid o
Table21. Certification Information
Regulatory Body / Region | Standards ID MPN

FCC (USA) FCC CFR 47 PART 15 C (15.247) 2ABURBW330P2

RS&47 Issue 3
IC/ISED (Canada) RSS5en Issue 5 25657BW330P2
ANSI C63.10: 2013
ETSI EN 301 489v2.2.3 (201491) BDEBW3300NP2
ETSI EN 301 489 V3.3.1 (20209) BDEBW3300UP2
EN 55032:2015/A11:2020 BDEBW3300NP2N
ETSI/CIRED (Europe) EN55035:2017/A11:2020 NA BDEBW3300UP2N
ETSI EN 300 328 V2.2.2 (2079
EN IEC 62311: 2020

EN IEC 62368:2020+A11:2020

TELEC (Japan) MIC Notice No.88 Appendix No.43 219248332

7.1.1./ SNIAWERSWRY | a

¢tKS Y2RdzZA S aSNASa KIa oS3iewiSHybE RSy OSNIATASR 6A0GK
Table22. Certified Antenna List

Antenna Type Manufacturer MPN PeakGain(dBi) Note

PCB trace antenna BDE NA 0.78 External, eference
Chip antenna Ethertronics M830520 1.0 External

FPC antenna BDE BDEFPC251017-120F1 15 External
Whipantenna BDE BDEW25-17010HRP 2.7 External

O02dzN} 3SR (2 dzAS (GKS OSNIAFASR FyidSyyl a
YR NAR&A]l 2F FILAfAYyId AN IONBREYENI @K FNB (12N
s 2 -

LT GKS SEGSNYIE FyGaSyyl A& 2F GKS &arYS IyidSyyl GeaLls |yR
GAGK amNVMyRIFENGRYZREZGOKE NI OG0 YNISYYAODI YK $Y W@ASR 6AGK GKS Y2I
Y2Rdzf I NJ | LILINE Gl f A& ITMTOEXBAOI0SSEAYAE FRYyEHKS ay §KSI aiBiyl 4.
AlG oAttt y20 OKIy3aS GKS LISNF 2 N HYICNRIS al 216L3LASaNEY I yi KO dfy/ i {NI
Y2Rdzf F NJ F LILINR@FE A& y2G LI AOLIo0ofSY GKS N}IRAIFGSR SyAraaa

LT GKS SEGSNYLE |yl
a y

YY I mRar AHF MR A RR/ART SREIHOK | (Ng 108 SARNIA A A DE
IFAYy 2NJ fSaa 3JIA i

s .
O2YLI NBR G2 (G(KS 020S tAaGSR IyiSyy

.59 ¢SOKyz2f 32 / 37 AYyFT2%X0RS0O2



)
5719 2 0 0 JHA_ é.aB)
59 71C%4a 2 RAzZfI RSY / / oonn 51 01 &

INF Yk ONIRMFAOF T S 6LISNY¥AadaABS OKFy3aISsT /wt/ o/ ftlF&aa LL t§

SYAaarzy (SaGAMINKATYOBRERY sdziyNB NBI dA NBRO

Ly GKS OIFras$ 2F (GKS SEGSNYIf FydSyyl (dniS ©NBKININE A yA 1 BK
yS6 SYR LINRPRdzOG OSNIAFTFAOFI(GA2Y® 1 26SOHSNE 6S NBO2YYSYRSR
O2NNBOG | LILINEI OKS&a T2NJ @82dzNJ LINRRdzOG OFasS o0& OFasSo

S 6KSNB O0dza 2 YSNI @r22o:nS bt S (ENRIDAEKA SR S yRISFRYA
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7.121.C/{GFraSyYSyi

z

¢KAd RSOAOS OPYRIFABKSHGELOHK NHANBaw hLISNI GA2Yy A& &dzo2SO00
(1) ¢KAa RSOAOS YI-éIVQQHQI qzas KFENYTdzg AYGSNFSNBYOSs: |yRE
(2 ¢KA&da RSOAOS Ydzald +FOOSLII Fyé AyGSNFSNByOS NBOSABSRI Ay

7.122.Cl NI dziA 2y
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