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General Description

o 4
Modsl: BDE-BW335P2 Model: BDE-BW335P2

MPN: BDE-BW3350NP2-IN MPN: BDE-BW3350UP2-IN
FCC ID; 2ABRU-BW335P2 FCC ID: 2ABRU-BW335P2

Model: BDE-BW335P2 Model: BDE-BW335P2
MPN: BDE-BW3350NF2 MPN: BDE-BW3350UP2
FCC ID: 2ABRU-BW335P2 FCC |D: 2ABRU-BW335P2
IC: 25657-BW335P2 IC: 25657-BW335P2

SN: 243902000001 SN: 243904000001

1C: 25657-BW335P2 IC: 25657-BW335P2
SN: 243907000001 SN: 243909000001
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Tablel. Module Variants

Series Name Orderable Part Number | Connectivity AntennaOptions | Operating Temperature
BDEBW335INP2 ANT pin
-40°Cto +85C
BDEBW335p2 | BDEBWS3SWR2 2.4GHz& 5-GHAWI-Fi 6 SISO |-9:F-L connector
BDEBW335MWNFP2-IN ANT pin 40Cto +105C
BDEBW335WF2-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 0  Coffee Machine
0  Micro Inverter U Air Conditioner Indoor hit
U  Energy StoragPower Conversion 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 Camer&fideo orbell U  Telehealth $stems
0  Wireless 8curity Camera U  Ultrasound Sanner
A 1T LLXALIyOSa U Ultrasound Smart i®be
U0  Refrigerator & Feezer 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 Chi A Antenna 3 ;
: ipset | Connectivity ; Diversity Temperature | Sze (mm)
& Series Name | Number Options Support ()
BDEBW3301NP1 ANT pin 13.3 X 13.4 X 2
U.FL ]
BDEBW3301UP1 oL ctor 40t0+85 | 13:3x18.4x2
BDEBW3301AP1 2.4GHz PCB lrace 13.3x 18.4 x 3
BDEBW330INPAN | 3301 Wi 8 SISCANT pin —| Not supported 133 X134 X2
: U.FL ]
BDEBW3301UPIN L ctor 4010 +105 | 13:3x18.4x3
PCB trace .
Module BDEBW330BPLIN ey 13.3x 18.4 X 2
BDEBW330P1 | BDEBW33®NPL ANT pin 133X 134X 2
U.FL ]
BDEBW33@UP1 L ctor A0t +g5 | 133x18.4x3
BDEBW33MAP1 PCB tracq 13.3x 18.4 X 2
QC3300 2.4GHz antenna Not supported
BDEBW33@ONPEIN Wi-Fi 6 SISO [ ANT pin 133X 134X 2
U.FL ]
BDEBW33@UPLIN o ctor 4010 +105 | 13:3x18.4x 3
PCB trace i
BDEBW33@APLIN e o 13.3 X 18.4 X 2
BDEBW3SINPL ANT pin 133X 13.4 X 2
U.FL ]
BDEBW3F1UP1 oL ctor J0t0+85 | 13:3x18.4x2
BDEBW3B1AP1 2.4Ghz &5 | PCB racq 13.3X18.4 x 2
QC3351 z WiEH antenna Not supported e
BDEBW3SINPLIN SISO & BL[ANT pin 133X 13.4x 3
5.4 U.FL ]
BDEBW3FB1UPLIN L ctor 40104105 | 13:3x18.4%3
PCB trace )
Module BDEBW3F1APLIN b 13.3x 18.4 X 2
BDEBW335P1 | BDEBW3B0NPL ANT pin 133X 13.4 X 2
U.FL ]
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 ]
BDEBW3B0UPLIN o ctor 4010 +105 | 13:3x18.4x3
PCB trace 4
BDEBW3FH0APLIN Pep o 13.3 x 18.4 X 2
BDEBW3301NP2 ANT pin 33X 134X 2
BDEBW3301UP2 2.4GHz o ctor | s g 400485 | 133x18.4x2
CC3301| Wi-Fi 6 Sisc-gonnector | supported, i
BDEBW3301INP2N e BLE s > ANT pin__| Dual Antenna 133X 13.4x 3
: U.FL -40to +105 i
Module BDEBW3301UP2N oL ctor 13.3x 18.4 X 2
BDEBW330P2 | BDEBW33@NP2 ANT pin 133X 13.4 X 2
U.FL -40t0 +85 ]
BDEBWISOUP2 | |5 4Gy Sonnector | Supported, 13.3 x 18.4 X 2
BDEBW33@ONP2IN Wi-Fi 6 SISO [ANT pin__| Dual Antenna 133X 134X 2
U.FL -40t0 +105 ]
BDEBW33@UP2IN o ctor 13.3 x 18.4 X 2
BDEBW3351NP2 ANT pin 33X 134 %2
2.4GHz &5 [ U.FL -40t0 +85 ]
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 o ctor 13.3x 18.4 X 2
BDEBW335P2 | BDEBW3B0NP2 ANT pin 133X 134X 2
BDEBW3H0UP2 2.4GHz &5- | UFL g |7 | 133x18.4x9
CC3350] GHz Wi-Fi 6 [-Sonnector | Supported, ]
BDEBW3Z0NP2IN Sl ANT pin__| Dual Antenna 133X 134X 2
U.FL -40t0 +105 ]
BDEBW3H0UP2IN oFL ctor 13.3x 18.4 X 2
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Antenna Operating
Product Type | Orderable Part Chi - Antenna : ;
; ipset | Connectivity : Diversity Temperature | Sze (mm)
& Series Name| Number Options Support (©)
BCEBW3301N1 ANT pin 11x11x2
U.FL
BCEBW3301U1 connector 4010 +85 11x15x2
BDEBW3301A1 2.4GHz PCB lrace 11x15x2
BOEBW330INgN | 3301 Wi € SISAANT pin | Notsupported TIX11x2
' U.FL
BCEBW3301U4IN connector 40t0 +105 | 11x15x2
PCB trace
Module BDEBW3301A1N antenna 11x15x2
BDEBW330S | BCEBW3300N1 ANT pin IIx11x2
U.FL
BCEBW3300U1 connector 4010 +85 11x15x 2
BDEBW3300A1 PCB trace 11x15x 2
QC3300 2.4GHz antenna Not supported
BCEBW3300N1N Wi-Fi 6 SISO [ ANT pin 1Ix11x2
U.FL
BCEBW3300U1IN connector 40t0 +105 | 11x15x2
PCB trace
BDEBW3300A1N antenna. 11x15x 2
BCEBW3351N1 ANT pin 11x11x2
U.FL
BCEBW3351U1 connector 4010 +85 11x15x 2
BDEBW3351A1 24GHz &5 | PCB  tace 11x15x2
QCc3351 z Wi-Fi antenna Not supported
BCEBW3351NIN SISO & BL[ ANT pin 1Ix11x2
5.4 U.FL
BCEBW3351U1IN connector 4010 +105 | 11x15x2
PCB trace
Module BDEBW3351A1N antenna. 11x15x 2
BCEBW335S | BCLEBW3350N1 ANT pin 1Ix11x2
U.FL
BCEBW3350U1 connector 4010 +85 11x15x 2
BDEBW3350A1 2.4GHz &5~ | DB 1acq 11x15x 2
BOEBW3350NIN | 3350 SHZWIF 6 FANT pin ) Not supported TIx11x2
U.FL
BCEBW3350U1IN connector 4010 +105 | 11x15x2
PCB trace
BDEBW3350A1N anenna 11x15x 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 WEi 6| UFL Not supported
M.2 Card CC3351 136 2 Bil connector -40to +85 | 22 x 3028
BDEBW3351NP2M2 54 Supported
BDEBW3350NP1M2 24GHz & 5 Not supported
CC3350 GHz Wi 6
BDEBW3350NP2M2 SISO Supported
59 ¢SOKy2f 4/ 39 AYyFT2%X0RS0O2
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Naming Convention

5F 01 a

BDE -BW 3300N P 1 -IN

Company Code

Temperature Grade

BDE: BDE Technology

Product Category

LIN: -40 °C to +105 °C
Blank: -40 °C to +85 °C

lAntenna Diversity Support

BW: Bluetooth & Wi-Fi Combo

Chipset Number|
3300: CC3300
3301: CC3301

1: Single Antenna
2: Dual Antenna Diversity

Special Design
P: Special Design for Pin to Pin

Compatible with Last Generation
Product
Blank: Optimized Tiny Size

/Antenna Option
N: ANT Pin

3350: CC3350
3351: CC3351

b2GiSY ¢KS L
. 512 o obpt/m

FaasSy

NI ydzYoSNJ 27
of SR®

GKS adn OFNR A&

U: U.FL Connector

A: Integrated PCB Trace Antenna

G KS . B®R dzfodpt ek NI A & divio §

Figurel. Module NamingGonvention
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1. System Overview
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2.4-GHz & 5-GHz
Dual-Band Antenna

|:| 40-MHz
ANTL Matching
Circuit
Bandpass
VDD_1V8 (€246 er '_i
VDD_3V3
o 2.4-GHz & 5-GH
EseT _ Dual-Band Anten
NRESET €C3350 Diplexer RF Switch ual-Band Antenna
SLOW CLOK IN —
LOGGER A
COEX I/F
SWD DEBUG c ?
ANT2 Matching
Circuit
Decoupling
Capacitors
ANT_SEL-
BDE-BW3350NP2/BDE-BW3350NP2-IN

Figure2. TheBlock Diagram ofBDEBW335M0NP2 and BDEBW335MNP2-IN
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2.4-GHz & 5-GHz
Dual-Band Antenna

|:| 40-MHz
ANT1
UL | Matching

Circuit
Bandpass
VDD_1V8 246 ijter [
VDD_3V3
o 2.4-GHz & 5-GH
IRQ_WL | D. -I Bz dA— ! z
NRESET 3350 Diplexer RF Switch ual-Sand Antenna
SLOW CLOK IN |
LOGGER
COEX I/F
SWD DEBUG i ?
ANT2
U.FLle o Ma.tchl.ng
Circuit
Decoupling
Capacitors

ANT_SEL:

BDE-BW3350UP2/BDE-BW3350UP2-IN
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CC335x 2.4/5GHz Wi-Fi and BLE Companion IC
Interfaces Wi-Fi & BLE Core

2.4GHz
Wi-Fi «ANT
MAC / Modem
2.4/5GHz Wi-Fi / BLE RF
Antenna Diversity

nReset 5GHz

—_— System
User OTP

Packet RAM Execution / Data RAM

— — — CC3351 only
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2. Pinout Functions
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SLOW_CLK_IN IRQ_WL
GND . . . . SDIO_D3
G7 G6 G5 G4
VDD_1V8 SDIO_D2
GND . . SDIO_D1
G8 G15 Gl4a G3
NnRESET SDIO_DO
NC = | eND
LOGGER . . SDIO_CLK
G9 G16 G13 G2
NC GND
GND . [=] | sbio_cmD
G10 G11 G12 G1
GND COEX_PRIORITY
VDD_3V3 [ | COEX_GRANT
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GND ‘ NC
GND GND
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SLOW_CLK_IN IRQ_WL
o [=] [=]
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VDD_1V8 ~ SDIO_D2
GND . . SDIO_D1
G8 G15 G14 G3
nRESET | ] SDIO_DO
NC =11 eND
LOGGER . . . . SDIO_CLK
G9 G16 G13 G2
NC GND
GND . 1| sbio_cmD
G10 G11 G12 Gl
GND COEX_PRIORITY
VDD_3V3 1 | COEX_GRANT
VDD_3V3 COEX_REQ
GND | =] ‘IZl NC
GND GND
OO0 OLOLUODOOLVULLUOOLOUOOLUAOO
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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 | - - - Power ground
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 BDEBW3350P2
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 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 2.4GHzprimaryantenna port
NC NC No connecfor BDEBW3350P2
33 GND Ground | - - - Power ground
34 GND Ground | - - - Powerground
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?ﬁr%ing 9 9
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 Levefloating
58 NC - - - - No connect Leve floating
59 GND Ground | - - - Power ground
60 NC - - - - No connect Leve floating
59 (]:SOKYZf 13/ 39 AYT2XORSOQ
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Module q Voltage Shutdown | Sate After Ao
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
@'ttt RABNBUEKILKNY I t]kt5 I O02NRAYIsKSy (k&S bR ﬁﬂzyGSz(ﬁ’aaﬂVUSSszRE&wyi(z
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3. Characteristics
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Table4. Absolute Maximum Ratings

Parameter MIN MAX Unit

VDD _3V3 -0.5 4.2 \

VDD 1V8 -0.5 2.1 \Y

Operating ambient temperature -40 105 C

Storage temperature -40 105 T
3129 { %l GAy3a

Table5. ESDRatings
Parameter Description Value Unit Note
o Contact discharge 4000 V As per EN01-489
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 ambientemperature -40 85 T
Operating ambient temperature _

(<IN variants) 40 105 <
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TaHe 7. 1/0O 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 x VDD _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 =17.8dBm VDD 3V3 563
VDD 1V8 102
6 OFDM TX power 17.8dBm VDD 3V3 557
VDD 1V8 101
54 OFDM TX power 15.3dBm VDD 3V3 512
- VDD _1V8 102
Continuous TX HT MCSO0 TX power 247.8dBm VDD 3V3 556 A
_ VDD 1V8 101
HT MCS7 TX power =3.3dBm VDD 3V3 512
VDD _1V8 103
HE MCSO0 TX power 217.8dBm VDD 3V3 565
VDD _1V8 103
HE MCS7 TX power 45.1dBm VDD 3V3 507
. VDD _1V8 68
Continuous RX VDD 3V3 0

MHtSF 1 OdNNByid *55po+o ObDlt KANI MmNyl tRINR yHZNMNEIAOS 55 ymry 2F mypY! AyC
) AIKSau LI26SNI ads-u ulz/@S NJ2MNd ¢NBE Q2MIENE | a | SN IS L2 ¢ SND

Table9. Current Consumptiog WLAN2.4-GHzUse Cases

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)
B System with 1.8V 080
WLAN beacon reception every DTIM=1 @r8)
System with 3.3V to Ext. DC/DC at 85ficiency 371
DTM = 3 WLAN beacon reception every DTIB/=300ms) LA
B System with 1.8V 570
WLAN beacon reception every DTIB[=300ms)
System with 3.3V to Ext. DC/DC at 85% efficiency 319
DTIM =5 WLAN beacon reception every DTBA=500ms)
B System withl.8V 490
WLAN beacon reception every DTBA=500ms)
Tablel10. Current Consumptiorg WLAN 5GHz Static Modes
Parameter Test Condition Supply TYP Unit
_ VDD_1Vv8 169
6 OFDM TX power = 16.8Bm VDD 3V3 536
_ VDD_1Vv8 168
54 OFDM TX power =11.8Bm VDD 3V3 504
HT MCS0 TX power = 16.8Bm vbD_1v8 169
. VDD _3V3 249
ContinuousTX VDD 1V8 166
HT MCS7 TX power =1.8dBm VDD 3V3 181 mA
_ VDD _1V8 164
HE MCSO0 TX power = 16.dBm VDD 3V3 537
VDD _1V8 163
HE MCS7 TX power 40.7dBm VDD 3V3 176
: VDD _1Vv8 108
Continuous RX VDD 3V3 0

WtSF 1 OdaNNByid +*55po+xo OFy KAG npanY! RdNAYy3 RSGAOS OLtAORRNASED t SI | (

Tablel11. Current Consumptio@WLAN 5GHz Use Cases

Mode Description TYP Unit
— System with 3.3V to Ext. DC/DC at 85% efficiency
DTIM =1 WLAN beacon reception every DTIM=1 (~100ms) 735 KA

59 ¢SOKy2f 15 / 39 AYyFT2%X0RS0O2
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Mode Description TYP Unit
System with 1.8V 1130
WLAN beacon recepticgvery DTIM=1 (~100ms)
System with 3.3V to Ext. DC/DC at 85% efficiency 390
DTIM = 3 WLAN beacon reception every DTIM=3 (~300ms)
System with 1.8V 600
WLAN beacon reception every DTIM=3 (~300ms)
System with 3.3V to Ext. DC/DC at 85figiency 340
DTIM=5 WLAN beacon reception every DTIM=5 (~500ms)
System with 1.8V 520
WLAN beacon reception every DTIM=5 (~500ms)
Table12. Current Consumptiorg Device States
Mode Description Supply TYP Unit
Shutdown External supplies are available, VDD 1V8 10
deviceheld in reset (nRESET is low| VDD 3V3 2
Sleep Low power mode; RAM in VDD _1V8 330 WA
retention VDD 3V3 2

3.16.CIad /t201 [/ KINYOGSNRAUAOaA

¢CKS FI NizyOfAR@H A T2 Nd/[Olik2ya A& AyOf dzZRSR Ay G(KS Y2RdzZ So
Tablel13. 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
Frequency stability Ta: -40C ~ 85C¢105CH | -30 +30 ppm
G, Crystal load capacitance 8 pF

LB NAFyYyGa OFy c/d®JJ2 NI dzld G2 wmnap

3179 E(G SN2 & WSI2dRNB YSy (i &
¢tKS aft2¢g Of 201 wWNHzy fFRWA {12 daRGSNYy Y2RS Aa y20 AyOfdzRSR Ay

AYGiSNytrtte 2N SEGSNYylLfteod ¢KS SEGSNYyLE atz2g Of 201 NBIJj dzA
Table14. 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% ta

Rise and fall time 10% (fall) of digital signal 100 ns
level

Input low level 0 0.35x VDD_1V8

Input highlevel 0.65 x VDD_1V8 1.95 V

Input impedance 1 M

Input capaciance 5 pF

318t 26 SNJ { dzLJLJX @ { SljdzSy OAvy 3
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DD

Clock Input

vss

vDD

P M Not Valid

Not Valid

Ves

t

VDD . o« ODLY{max) .. — &—toDLv(min)
Vou
Data Output Not Valid Valid Not Valid
Vt:)L
Vv

ss
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Tablel5. SDIO Timing ParameterPefault Speed

Parameter Description MIN MAX Unit
felock Clock frequency, CLK 26 MHz
thigh High period 10

[T Low period 10

trin Rise time, CLK 10

trhL Fall time, CLK 10 ns
tisu Setup time, input valid before CLK 5

tin Hold time, input valid after CLK 5

tobLy Delay time, CLKI to output valid 2 14

G Capacitive load on outputs 15 40 pF

.59 ¢SOKyz2f 17 / 39
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Voo

Clock Input

Data Input Not Valid Not Valid

L ; t . 9 toni
Voo — _

VAR |
Clock Input i 77 150% Vg

Vss —b ‘ 1— trin
% ‘w_, —  ie—Loumn
Data Output Not Valid Not Valid
VSS
Figurel10. SDICHigh Speedutput Timing
Table16. SDIO Timing ParametersdighSpeed

Parameter Description MIN MAX Unit
Telock Clock frequency, CLK 52 MHz
thigh High period 7
tLow Low geriod 7
t1LH Rise time, CLK 3
trHL Fall time, CLK 3 ns
tisu Setup time, input valid before CLKK 6
[ Hold time, input valid after CLK 2
tooLy Delay time, CLKI to output valid 2 14
G Capacitive load on outputs 15 40 pF

3110{ t L ¢AYAY3 / KIN¥rOUSNRAUOAOA

{tL A& Fy20KSNI K2ad AYGSNFIOS FT2NJ 2[! b
CKBAYAYI RABRANIE FT2NIRsaY

Ics \ - ISHSL -
ICHSL —i—tmit— 1SLCH —o o ICHSH —sta— ISHCH
b _/w_\_/_\_/  T—
IDVCH — 4 - — ICHDX ICLCH —r—4 -p+—ra— ICHCL
10
input X msBIN X X X seN X
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Tablel7. SPIMiming Parameters

Parameter Description MIN MAX Unit
felock Clock frequency, CLK 26 MHz
thHigh High meriod 10

fLow Low eriod 10

trLH Rise time, CLK 3

trHL Fall time, CLK 3

tcsu CS stup time, CS valid before CLiK 3 ns
tisu PICO, input valid before CLiK 3

[ PICO Hold time, input valid after COK 3

tpr, tof - Active Delay time, CLKi /G to output valid 2 10

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

G Capacitive load on outputs 15 40 pF

32wC [/ KI N OGSNRrRaidaOa
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Table18. WLAN Performance: 2:6Hz Receiver Characteristiés

Parameter Test Condibn MIN TYP MAX Unit
Operational frequency range 2412 2472 MHz
1 DSSS -95
2 DSSS -92
11 DSSS -87
Sensitivity: 8% PER for 11b rates, 10% -2.2F oM -20
PER for 11g/n/ax rates 54 OFDM =72 dBm
HT MCS0 MM 4K -90
HT MCS7 MM 4K -68.5
HE MCSO0 4K -89.5
HE MCS7 4K -69.5
1 DSSS 0
Maximum input level: 8% PER for 11b | 6 OFDM, HT MCSO0, HE M( 0 dBm
rates, 10% PER for 11g/n/ax rates 54 OFDM, HT MCS7, H 9
MCS7 )
1 DSSS 45
2DSSS 39
11 DSSS 20
: I 6 OFDM 3
Adjacent channelgjection 52 OFDM 20 dB
HT MCS0 MM 4K 3
HT MCS7 MM 4K 16
HE MCSO0 4K -1
RSShccuracy -90 dBm to-30 dBm -3 3 dB
@W5FGF 613 YSIaNBR TG @K By U2N8YSyia 2y 20KSNI OKIFyySta YIe akKzg
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Table19. WLAN Performance: 2-&Hz Transmitter Powe®

Parameter TestCondition MIN TYP MAX Unit
Operational frequency range 2412 2472 MHz
1 DSSS 17.8
6 OFDM 17.8
54 OFDM 15.3
Output power at VDD_3V333V HT MCS0 MM 4K 17.8 dBm
HT MCS7 MM 4K 15.3
HE MCSO0 4K 17.8
HE MCS7 4K 15.1
M5+ GF gFa YSIAdNBRT BT OKh sysvuﬁyéyga 2y 20KSNJ OﬂKdL)JNCSIfta L2 @S NOKelgs |+ NBID 2
LJ2 63RIRT {1 LR SSNI Ol¢/- NBE2 OKNIHay RSIY@K OKIFyy St YAIK 08 ftAYAGSR o6& (KS NB.

N

~
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Table20. WLAN Performance:-&Hz Receiver Characteristics

NNy

c

Parameter Test Condition MIN TYP MAX Unit
Operational frequency range 5180 5845 MHz
6 OFDM -90.5
54 OFDM -73
L HT MCS0 MM 4K -90.5
Sensitivity: 109PER fol1g/n/ax rates HT MCS7 MM 4K 1
HE MCSO0 4K -89.5
HE MCS7 4K -69.5
- - 6 OFDM, HT MCS0, HE M( -23
Maximum input level: ! .
10% PER for 11g/n/ax rates ot OFDM, HT MCS7, R 24 dBm
6 OFDM 20
54 OFDM 3
. I HT MCSO0 18
Adjacent channel rejection HT MCS7 0 dB
HE MCS0 16
HE MCS7 -1
RSSI accuracy -90 dBm to-30 dBm -3 3 dB

3242 [ ! b t SNFODNNI VASY apyrAdGSNI / KFENF OGSNR al

Table21. WLAN Performance:-&Hz Transmitter Power

Parameter Test Condition MIN TYP MAX Unit
Operational frequency range 5180 5845 MHz
6 OFDM 16.4
54 OFDM 11.7
Output power at VDD_3V3=3.3V gmggg) ﬁ‘; dBm
HE MCSO0 16.5
HE MCS7 10.6
(1) ¢t KS g dzil LJdzii L2 6 SNJ A& Y S laSdzNBIRBIYE yTING IRdES 2 @& SiNg yO/Kal lyTy SetealIAYGHF&f  alB2206S NI 6@ &N
-4 @SN 3IS LRsSNE LISIF] LRESNI Oy NBFOK wn R. ¢ - LR26SNI 2y S| OK OKl
VOGSYYlE [ KINIOGSNRAGAOA
.59 LINPGARSaA I NBEFTSNByOS s5u0/2.0 oipNad OS2 G KK ISSHNEIF SINE yeCeSNJ|l yAIASTY R/

(KS Y2Rdf SONBAANR FSNIREFNBFEREBY OBASOS AAYACF NI LISNF 2 NYI y
AR AMKSD FREE26Ay3a REGE 61 & YSI AUAMBE SNBYOSH @ LIRS §1iaa
(KS RAYSyaizy 27F G(KS NBTSNEYEOF R MR NEF SNBY 4B vk vo. D NG dIAT
FNRY .590

.59 ¢SOKyz2f 20 / 39 AYyF2X0RS0O?2



—y
5192 oopn LB})E

59 HdnDmd YypRERS\dzZI a2 Rdzf S . 51 01 &

15.3 mm x5 mm
Antenna Area - Copper-free Y2

2mm 48.5 mm o 153 mmT N

5mm

15.3 mm

64.2 mm

68.8 mm

FHgure 13. Antenna Placement and Reference Board
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Table22. Gain ofReferencePCB Trace Antenna2.4G

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

Table23. Gain of Integrated PCB Trace Antenn&aG

Frequency (MHz) Gain (dBi)
5150 1.34
5250 0.45
5350 0.43
5450 0.12
5550 1.41
5650 0.60
5750 0.58
5850 -0.63
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Figure 13Radiation Pattern of theReferencePCB Trace Antenna at 2dMHz
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5550.0MHz Total, Eff: 59.5% Back View
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Figure 13Radiation Pattern of theReference PCB Trace Antenna at 5550k
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4. MechanicalSpecifications
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Figurel4. Mechanical Drawing oBDEBW335WF2
1.85
i 0.640.05
[ L
o @ | o [
= SR I i _
1 | |(OD000NDODOOONORND@|E ]
(= =1}
B 12.740.1 _ ) =2 .. . Pich=14 Bjx [l c0x©75x04)
3 |= O0 08 =
g 3 | EHEI]DD E -
o] ] o —~ 4x(0.75x 0.75)
5 o = HOO0 OO 2|8
Pin 1 Index g g I:”:l DD g ;;
‘E) 1 E ‘<2—l>‘ E DlGx(lxl)
5 (= =
| | |D0D0DPDODO0O0D00OOE @] | .
B 13.3#0.15 N | 4x@.7) 1] 405 ] 2002

Figurel5. Mechanical Drawing oBDEBW3350F2
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Figurel6. Recommended Footprint Drawings
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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: IR 20 mohm MAX.
GROUND CONTAGT RESISTANGE 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
UNMATING FORGE (NTIAL / AFTER TEST
Figurel7. U.FL Connector Drawing and Specification
5. Integration Guideline
51.{ 8aB3Y¥YIANI Y
ANT1: 2.4-GHz & 5-GHz
Power: 3.3V Dual-Band Antenna
Power: 1.8V
Matching Circuit
ANT2: 2.4-GHz & 5-GHz
Dual-Band Antenna
Tl sitara processor or other
processor runing Linux or RTOS SDIO/SPr ERESMEEENI 2
——32-KHz Slow Clok—
NRESET———
le———IRQ_WL-
Matching Circuit
COEX I/FLOGGER SWDIO SWCLK
b238Y L 3 _ . 3 i
(DtNB LISNJ RSO2dzZLX Ay 3 O LIo@atil20ER | B2 aNSSQEEYYuSWS?SLBQ GISNJ LIAYya 2F GKS Y2 Rdz S
@t Alywpw2 [ YR [ 233ISNIINB FaaA3dySR +a K& & 24 K Y@R SAaF e R LBRIBIYyR E TIRdz{ @ 3851
0SAY3I Lz t STR dzlJ 68 RSTI dzf i
@{25LthyR {2/ [Y Aa F2NJ wC (®AGAXFEAL dz& E)‘ZEI NB DQ.’YY«SM’WS@WS ELZQyAE/SJZaB E2LN2 KR RISNEU
4[hDD9w Aa FT2N f23a AQVdULszuZ NB O 2KYSrt R G2 68§ SELJQaSR G2 I GSRG LRA\
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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

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

Ground pour is allowed but try to avoid

» routing signal lines underneath this area

Figure19. Recommended Module Placement

53.h 0 KSSNaAZAYAaARSNI GA2Y

Table24. 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

QY B|W(N| -

Increasehe groundpour in the first layerand haveall of the traces from thdfirst layeron the inner layers,if possible
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6 | Signalraces carbe run on a third layerunderthe solidgroundlayer,whichis below the module mountinglayer.
RFTrace andAntennaRouting

7 TheRRrace antenndeedmustbe 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 Forbest resultsthe RRrace groundayermustbe the groundlayerimmediatelybelow the RFtrace. Thegroundlayermust
be solid.

12 There musbe no traces orgroundunder the antennasection.

RFtraces muste asshort aspossible Theantenna,RFtraces,and modulesmustbe on the edgeof the PCB produciThe
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 \
are selected.

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

LT GKSNB I NNBROGERZIAR SZG KiIKMWa Y2Rdzx S Ay (KS

gaidsSysz GNE

a
16 JGkSNB Aa G tSHaG np R. A&2ftiAzy 050655y GKS Fydsy
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, 01,02, and 03) mustbe routed in parallelto eachotherand 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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®) FCC ID: 2ABRU-BW335P2
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