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5 Terminal Configuration and Functions
5.1 Pin Diagram

5-1 shows pin assignments for the 40-pin WQFN package.

29 |HOST_IRQ_WL

28 |LOGGER
27 | SWDIO
26 | SWCLK
25 |GND

23 | SDIO_D1

22 |SDIO_D2

(21 ]SDIO_D3

(30 |HOST IRQ BLE
24 |SDIO_DO

DIG_LDO_OUT
VDD_MAIN_IN
NRESET
SLOW_CLK_IN
VPP_IN
FAST_CLK_REQ
NC

NC

PA_LDO_IN

GND
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SDIO CMD
VIO
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UART TX
UART RX
UART CTS
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K 5-1. CC3301 Pin Diagram
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5.2 Pin Attributes

% 5-1. Pin Attributes

STATE
VOLTAGE | SHUTDOW | AFTER
PIN SIGNAL NAME TYPE DIR (I/0) LEVEL N STATE | POWER- DESCRIPTION
UP
1 PA_LDO_OUT Analog RF power amplifier LDO output
9 RF_BG RF e Bluetooth Low Energy and
WLAN 2.4-GHz RF port
3 GND GND GND
4 VDDA _IN1 POW 1.8 V supply for analog domain
5 VDDA _IN2 POW 1.8 V supply for analog domain
6 HEXT_P Analog Sine XTAL_P
7 HFXT_M Analog XTAL_N
Ext | ist interface -
8 COEX_GRANT? Digital 0 Vio PD pp | oindlcoexsience nierace
grant
Ext | ist interface -
9 COEX_PRIORITY2 Digital | Vio PU PU xiernal coexisience interiace
priority
Ext I ist interface -
10 COEX_REQ? Digital | Vio PU py |comdcoedsience iferiace
request
. Device RTS signal - flow control
1 UART RTS Digital 0] Vio PU PU
for BLE HCI
n Device CTS signal - flow control
12 UART CTS Digital | Vio PU PU
for BLE HCI
13 UART RX Digital | Vio PU PU UART RX for BLE HCI
14 UART TX Digital Vio PU PU UART TX for BLE HCI
15 ANT_SEL? Digital Vio PD PD Antenna select control line
16 GND GND GND
17 VIO POW 1.8 V 10 supply
18 SDIO CMD Digital I/10 Vio Hiz Hiz SDIO command or SPI PICO
19 SDIO CLK Digital | Vio Hiz Hiz SDIO clock or SPI clock
20 GND GND GND
21 SDIO D3 Digital 110 Vio Hiz PU SDIO data D3 or SPI CS
22 SDIO D2 Digital 110 Vio Hiz Hiz SDIO data D2
23 SDIO D1 Digital 110 Vio Hiz Hiz SDIO data D1
24 SDIO DO Digital lfe} Vio Hiz Hiz SDIO data DO or SPI POCI
25 GND GND GND
26 SWCLK Digital | Vio PD PD Serial wire debug clock
27 SWDIO Digital I/0 Vio PU PU Serial wire debug 1/0
28 LOGGER? Digital O Vio PU PU Tracer (UART TX debug logger)
. Interrupt request to host for
29 HOST_IRQ_WL3 Digital ) Vio PD 0 WLAN
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& 5-1. Pin Attributes ( 4£)

STATE
VOLTAGE | SHUTDOW | AFTER
PIN SIGNAL NAME TYPE DIR (I/O) LEVEL N STATE POWER- DESCRIPTION
uUP
Interrupt request to host for BLE
30 HOST_IRQ_BLE? Digital 0 Vio PD PD niefmipt req
(in shared SDIO mode)
Digital LDO output to
31 DIG_LDO_OUT Analog O ) )
decoupling capacitor
1.8 V supply input for SRAM
32 VDD_MAIN_IN POW .
- - and digital
Reset line fi bli
33 nRESET Digital | Vio PD PD eset ine for enabiing or
disabling device (active low)
34 SLOW_CLK_IN Digital | Vio PD PD 32.768-kHz RTC clock input
1.8V OTP ing i
35 VPP IN POW 8 V OTP programming input
- supply
Fast clock request from the
36 FAST_CLK_REQ Digital O Vio PD PD . g
device
37 NC NC Connect to GND
38 NC NC Connect to GND
39 PA_LDO_IN POW 3.3 V supply for PA
40 PA_LDO_IN POW 3.3 V supply for PA

1. All digital I/O's (with the exception of SDIO signals) are Hi-Z when the device is in shutdown mode with

internal PU/PD according to the "shutdown state" column.
2. See software release notes for support level.
3. LOGGER and HOST_IRQ_W.L pins are sensed by the device during boot, see CC33xx Hardware

Integration.
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6 Specifications

All specifications are given at the CC3301 pins. Typical values are measured with nominal device at 25°C.

6.1 Absolute Maximum Ratings
Over operating free-air temperature range (unless otherwise noted)()

PARAMETER PINS MIN MAX UNIT
Vpa Vpp PA Voltage 39,40 -0.5 4.2 \Y
VoA bﬂgg:jl%;):y\\;gg’g_ellﬁzr analog and digital - VDD_MAIN_IN, 32,45 05 21 Vv
VDD IO Voltage 17 -0.5 2.1 \Y
Vio Input Voltage to all digital pins -0.5 Vio + 0.5 \%
HFXT_P Input Voltage 6 -0.5 21 \Y
Vpp VPP OTP Voltage 35 -0.5 2.1 \Y
Ta Operating Ambient Temperature -40 105 °C
Tstg Storage temperature -55 155 °C

M

Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

6.2 ESD Ratings

VALUE | UNIT
Human body model (HBM), per RF pins +1000
AEC Q100-002(" Other pins +2000
Vesp) |Electrostatic discharge : vV
Charged device model (CDM), per | RF pins +250
AEC Q100-011 Other pins +500

M

AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

6.3 Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)

PARAMETER PINS MIN TYP MAX UNIT
VoAl \l\;lggijp;lp:?/\\;gglgj'c\i‘igital and analog - VDD_MAIN_IN, 3245 162 18 108
Vpa DC supply rail for PA 39,40 3 3.3 3.6 Vv
Vio DC supply rail for input/output 17 1.62 1.8 1.98
Vep DC supply rail for OTP memory 35 1.62 1.8 1.98
Ta Operating ambient temperature -40 85/105(1) °C
Maximum power dissipation 2 w

~

(1

The CC3300 and CC3301 devices may operate at temperatures of up to 105°C. This allows the device to be used reliably in
applications that may be exposed to higher ambient temperature over certain periods of the product’ s life. At temperatures higher
than 85°C, the WLAN/BLE performance may degrade.
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6.4 Electrical Characteristics

PARAMETER DESCRIPTION COLED?';ON MIN TYP MAX| UNIT

Viy High Level Input Voltage 0.65x Vo Vio
ViL Low Level Input Voltage 0 0.35x Vo
VoH High Level Output Voltage at4mA Vo - 0.45 Vio v
VoL Low Level Output Voltage at4mA 0 0.45
6.5 Thermal Resistance Characteristics

THERMAL METRIC(") DESCRIPTION UNIT
Ron Junction-to-ambient thermal resistance (According to JEDEC 30.5

EIA/JESD 51 document)

R0 Jc(top) Junction-to-case (top) thermal resistance 16.7
Ry Junction-to-board thermal resistance 10 °C/W
W Junction-to-top characterization parameter 0.1
¥ g Junction-to-board characterization parameter 10
R0 yc(bot) Junction-to-case (bottom) thermal resistance 1.7

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

6.6 WLAN Performance: 2.4-GHz Receiver Characteristics

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operational Frequency Range 2412 2472 MHZ
1 Mbps DSSS -98
2 Mbps DSSS -95.3
11 Mbps CCK -90
o , 6 Mbps OFDM -93.2
Sty % PER o 1016 10% 54 gs o
HT MCS0 MM 4K -93
HT MCS7 MM 4K -72.9
HE MCSO0 4K -92.7
HE MCS7 4K -72.5
_ _ , 1DSSS 0
o et 5 PER 19 Grow, HTNGSD, HENESS :
OFDM54, HT MCS7, HE MCS7 -9
1 Mbps DSSS 45
11 Mbps CCK 39
6 Mbps OFDM 20
Adjacent Channel Rejection 54 Mbps OFDM 3 dB
HT MCSO0 20
HT MCS7 3
HE MCS0 16
HE MCS7 -1
RSSI Accuracy -90 dBm to -30dBm -3 3 dB
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6.7 WLAN Performance: 2.

4-GHz Transmitter Power

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operational Frequency Range 2412 2472 MHz
1 Mbps DSSS 20.5
6 Mbps OFDM 20.2
54 Mbps OFDM 17.4
Maximum output power at Vpy > 3.0 V HT MCS0 MM 20.2 dBm
HT MCS7 MM 17.4
HE MCS0 20.2
HE MCS7 17.3
6.8 BLE Performance: Receiver Characteristics
PARAMETER ‘ TEST CONDITION MIN TYP MAX| UNIT
BLE 125Kbps (LE Coded) Receiver Characteristics
Receiver sensitivity PER <30.2% -102.2 dBm
Receiver saturation PER <30.2% 0 dBm
Co-channel rejection(" Wanted signal at -79 dBm, modulated interferer in 10 dB
channel
Selectivity, £1 MHz( Wanted signal at -79 dBm, modulated interferer at 0/0 dB
+1 MHz.
Selectivity, +2 MHz( Wanted signal at -79 dBm, modulated interferer at -37/-30 dB
+2 MHz.
Selectivity, +3 MHz(® Wanted signal at -79 dBm, modulated interferer at -39/-36 dB
+3 MHz.
Selectivity, +4 MHz() Wanted signal at -79 dBm, modulated interferer at -45/ -41 dB
+4 MHz.
RSSI Accuracy Dynamic range of -90 to -20dBm -4 4 dB
BLE 500Kbps (LE Coded) Receiver Characteristics
Receiver sensitivity PER <30.2% -99.8 dBm
Receiver saturation PER <30.2% 0 dBm
Co-channel rejection(" Wanted signal at -72 dBm, modulated interferer in 10 dB
channel.
Selectivity, +1 MHz(" Wanted signal at -72 dBm, modulated interferer at 0/0 dB
+1 MHz.
Selectivity, +2 MHz(® Wanted signal at -72 dBm, modulated interferer at -35/-25 dB
+2 MHz.
Selectivity, +3 MHz(® Wanted signal at -72 dBm, modulated interferer at -40/-37 dB
+3 MHz.
Selectivity, +4 MHZ(® Wanted signal at -72 dBm, modulated interferer at -45/-40 dB
+4 MHz.
RSSI Accuracy Dynamic range of -90 to -20dBm -4 4 dB
BLE 1Mbps (LE 1M) Receiver Characteristics
Receiver sensitivity(2) PER <30.2%, 37-byte packets -99.4 dBm
Receiver sensitivity(2) PER <30.2%, 255 byte-packets -98.1 dBm
Receiver saturation PER <30.2% 0 dBm
Co-channel rejection(! \é\r/g;]tr?; signal at -67 dBm, modulated interferer in 10 dB

10 ZEXXriRiE
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PARAMETER TEST CONDITION MIN TYP MAX UNIT
Selectivity, +1 MHz( Wanted signal at -67 dBm, modulated interferer at 0/0 dB
+1 MHz
Selectivity, +2 MHz( Wanted signal at -67 dBm, modulated interferer at 35/ 28 dB
+2 MHz.
Selectivity, +3 MHz( Wanted signal at -67 dBm, modulated interferer at 38/ -32 dB
+3 MHz
Selectivity, +4 MHz( Wanted signal at -67 dBm, modulated interferer at 45/ -40 dB
+4 MHz
Out-of-band blocking 30 MHz to 2000 MHz, Wanted signal at -67 dBm -23 dBm
Out-of-band blocking ig(r)]? MHz to 2399 MHz, Wanted signal at -67 130 dBm
Out-of-band blocking ig?: MHz to 2997 MHz, Wanted signal at -67 -3 dBm
Out-of-band blocking 3000 MHz to 6 GHz, Wanted signal at -67 dBm -21 dBm
Wanted signal at 2402 MHz, -64 dBm. Two
Intermodulation interferers at 2405 and 2408 MHz respectively, at -40 dBm
the given power level
RSSI accuracy Dynamic range of -90 to -20dBm -4 4 dB
BLE 2Mbps (LE 2M) Receiver Characteristics
Receiver sensitivity(©) PER <30.2% -95.2 dBm
Receiver saturation PER <30.2% 0 dBm
Co-channel rejection(! Wanted signal at -67 dBm, modulated interferer in 10 dB
channel
Selectivity, +2 MHz(® Wanted signal at -67 dBm, modulated interferer at 0/0 dB
+2 MHz.
Selectivity, +4 MHz() Wanted signal at -67 dBm, modulated interferer at .35/ -28 dB
+4 MHz
Selectivity, +6 MHZ(® Wanted signal at -67 dBm, modulated interferer at 35/-28 dB
+6 MHz
Alternate channel rejection, +8 Wanted signal at -67 dBm, modulated interferer at 37/-32 dB
MHz(") +8 MHz
Out-of-band blocking 30 MHz to 2000 MHz, Wanted signal at -67 dBm -23 dBm
Out-of-band blocking ig?: MHz to 2399 MHz, Wanted signal at -67 30 dBm
Out-of-band blocking 2@?: MHz to 2997 MHz, Wanted signal at -67 ~30 dBm
Out-of-band blocking 3000 MHz to 6 GHz, Wanted signal at -67 dBm -21 dBm
Wanted signal at 2402 MHz, -64 dBm. Two
Intermodulation interferers at 2405 and 2408 MHz respectively, at -44 dBm
the given power level
RSSI Accuracy Dynamic range of -90 to -20dBm -4 4 dB
(1)  Numbers given as C/I dB
(2) BLE 1M PHY sensitivity on channels 17 and 39 may degrade by up to 2.5 dB
(3) BLE 2M PHY sensitivity on channel 17 may degrade by up to 1.5 dB
6.9 BLE Performance - Transmitter Characteristics
The CC330X devices support BLE TX setting 0,5,10, or 20 dBm
PARAMETER DESCRIPTION MIN TYP MAX UNIT
Output Power, highest 20 dBm
setting
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6.10 Current Consumption - WLAN Static Modes

All results are based on measurements taken using the RadioTool evaluation application (typ values are taken with nominal
devices at room temp).

PARAMETER TEST CONDITION SUPPLY TYP MAX UNIT
VMain 92
1DSSS TX power = 20.5 dBm
Vpa 250 290
VMain 105 170
6 OFDM TX power = 20.2 dBm
Vpa 250 290
VMain 110
54 OFDM TX power = 17.4 dBm
Vpa 180
v 105
Main
HT MCS0 TX power = 20.2 dBm
Continuous TX(™ Vea 245
Vir 110
HT MCS7 TX power = 17.4 dBm Main mA
Vpa 180
105
VMain
HE MCS0 TX power = 20.2 dBm
Vpa 240
110
VMain
HE MCS7 TX power = 17.3 dBm
Vpa 180
62
V .
Continuous RX Main
VpA 0

(1)  Peak current Vpp can hit 340mA during device calibration.
Peak current Vyan of 185mA including periperhals and internal cortex

6.11 Current Consumption - WLAN Use Cases

Nominal device at room temp

MODE DESCRIPTION MIN TYP MAX UNIT

System with 3.3V to Ext. DC/DC at 85% efficiency 637

DTIM=1 WLAN beacon reception every DTIM=1 (~102ms)
System with 1.8V 980
WLAN beacon reception every DTIM=1 (~102ms)
System with 3.3V to Ext. DC/DC at 85% efficiency 371
WLAN beacon reception every DTIM=1 (~102ms)

DTIM=3 HA
System with 1.8V 570
WLAN beacon reception every DTIM=1 (~102ms)
System with 3.3V to Ext. DC/DC at 85% efficiency 319
WLAN beacon reception every DTIM=1 (~102ms)

DTM=5
System with 1.8V 490
WLAN beacon reception every DTIM=1 (~102ms)
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6.12 Current Consumption - BLE Static Modes

PARAMETER TEST CONDITION SUPPLY TYP MAX UNIT
VMai 102
TX power = 0 dBm Main
Vpa 35
VMain 102
TX, Max Duty Cycle TX power = 10 dBm
Vpa 100
V 105 mA
TX power = 20 dBm Main
Vpa 250
RX VMain 62
VpA 0
6.13 Current Consumption - Device States
Nominal device at room temp
MODE DESCRIPTION SUPPLY TYP UNIT
External supplies are available, device Vain * Vep 10
Shutdown ) )
held in reset (nReset is low) Vea 2
uA
VMain + V 330
Sleep Low power mode - RAM in retention Main ” TPP
VPA 2

6.14 Timing and Switching Characteristics
6.14.1 Power Supply Sequencing
For proper operation of the CC330x device, perform the recommended power-up sequencing as follows:

1. All supplies (VDD_MAIN_IN, VDDA, VIO, VPA) must be available before nReset is released.
2. For an external slow clock, ensure that the clock is stable before nReset is deasserted (high).
3. The nReset pin should be held low for at least 10 us after stabilization of the external power supplies.

6.14.2 Clocking Specifications
The CC330x device uses two clocks for operation:

* Afast clock running at 40 MHz for WLAN/BLE functions
* A slow clock running at 32.768 kHz for low power modes

The slow clock can be generated internally or externally. The fast clock must be generated externally.
6.14.2.1 Slow Clock Generated Internally

In order to minimize external components, the slow clock can be generated by an internal oscillator. However,
this clock is less accurate and consumes more power than sourcing the slow clock externally. For this scenario
the Slow_CLK_IN pin should be left not connected.

6.14.2.2 Slow Clock Using an External Oscillator

For optimal power consumption, the slow clock can be generated externally by an oscillator or sourced from
elsewhere in the system. The external source must meet the requirements listed below. This clock should be fed
into the CC330x pin Slow_CLK_IN and should be stable before nReset is deasserted and device is enabled.
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6.14.2.2.1 External Slow Clock Requirements

PARAMETER Description MIN TYP MAX UNIT
Input slow clock frequency Square wave 32768 Hz
Frequency accuracy Inital + temperature + aging +250 ppm
Input Duty cycle 30 50 70 %
T Tt Rise and fall time ngiﬁ’ (t)‘; 3% :/t"afré?ger)];”lgv%?% t010% 100/ ns
Vi Input low level 0 0.35x Vo \%
ViH Input high level 0.65x Vo 1.95 \%
Input impedence 1 MQ
Input capacitance 5 pF

6.14.2.3 Fast Clock Using an External Crystal (XTAL)

The CC330x device supports a crystal-based fast clock (XTAL). The crystal is fed directly between HFXT_P and
HFXT_M pins with suitable loading capacitors, and must meet the requirements below.

6.14.2.3.1 External Fast Clock XTAL Specifications

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Supported frequencies 40 MHz
Frequency accuracy Initial + temperature + aging +/- 25 ppm
Load Capacitance, C_ (") 5 13 pF

Equivalent series
resistance, ESR

Drive level 100 uw

30 Q

(1) Load capacitance, C = [C1*C2]/[C1 + C2] + Cp, where C1, C2 are the capacitors connected on HFXT_P and HFXT_M, respectively,
and Cp is the parasitic capacitance (typically 1 to 2 pF). For example, for C1 = C2 = 6.2pF and Cp = 2pF, then C| = 5pF.
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6.15 Interface Timing Characteristics
6.15.1 SDIO Timing Specifications

SDIO is the main host interface for WLAN, and it supports a maximum clock rate of 52 MHz. The CC330x device
also supports shared SDIO interface for both BLE and WLAN.

6.15.1.1 SDIO Timing Diagram - Default Speed

Do

Clock Input

VSS

VDD

Data input Not Valid Not Valid

VSS

— <—tODLthin}

VDD
VOH
Data Output Not Valid Valid Not Valid
VOL
VSS
& 6-2. SDIO Default Output Timing
6.15.1.2 SDIO Timing Parameters - Default Speed
PARAMETER DESCRIPTION MIN MAX UNIT
fotock Clock frequency, CLK 26 MHz
thigh High Period 10
fLow Low Period 10
trLn Rise time, CLK 10
trHL Fall time, CLK 10 ns
tisu Setup time, input valid before CLK * 5
i Hold time, input valid after CLK t 5
topLy Delay time, CLK | to output valid 2 14
CL Capacitive load on outputs 15 40 pF
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6.15.1.3 SDIO Timing Diagram - High Speed

Voo
Clock Input
VSS
Voo
RataInput Not Valid Not Valid
|7
Voo
Clock Input
Vss —» - bty
tooLyimax | t
VDD ‘—1—'—'~ ~—» < OH(min)
Data Output Not Valid Not Valid
VSS
& 6-4. SDIO HS Output Timing
6.15.1.4 SDIO Timing Parameters - High Speed
PARAMETER DESCRIPTION MIN MAX UNIT
folock Clock frequency, CLK 52 MHz
thigh High Period 7
tLow Low Period 7
trin Rise time, CLK
trHL Fall time, CLK ns
tisu Setup time, input valid before CLK 1 6
tin Hold time, input valid after CLK t
topLy Delay time, CLK | to output valid 2 14
CL Capacitive load on outputs 15 40 pF
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6.15.2 SPI Timing Specifications
SPI is another host interface for WLAN. The CC330x device also supports shared SPI interface for both BLE and

WLAN.

6.15.2.1 SPI Timing Diagram

&l 6-5. SPI Timing

6.15.2.2 SPI Timing Parameters

PARAMETER DESCRIPTION MIN MAX UNIT
folock Clock frequency, CLK 26 MHz
thigh High Period 10
fLow Low Period 10
trin Rise time, CLK
trHL Fall time, CLK
tcssu CS Setup time, CS valid before CLK t 3 ns
tisu PICO, input valid before CLK t 3
tiy PICO Hold time, input valid after CLK 1 3
tor, tof - Active Delay time, CLK 1 /| to output valid 2 10
tor tpr - Sleep Delay time, CLK 1/} to output valid 12
CL Capacitive load on outputs 15 40 pF
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6.15.3 UART 4-Wire Interface

UART is the main host interface for BLE, which supports host controller interface (HCI) transport layer.
6.15.3.1 UART Timing Parameters

PARAMETER CONDITION MIN TYP MAX UNIT
Baud rate 375 4364 kbps
Baud rate accuracy per byte Receive/Transmit -25 +1.5 %
Baud rate accuracy per bit Receive/Transmit -12.5 +12.5 %
CTS low to TX_DATA on 0 2 ms
CTS high to TX_DATA off Hardware flow control 1 Byte
CTS high pulse width 1 bit
RTS low to RX_DATA on 0 2 ms
RTS high to RX_DATA off Interupt set to 1/4 FIFO 16 Byte

7 Applications, Implementation, and Layout

#E
Information in the following applications sections is not part of the Tl component specification, and TI
does not warrant its accuracy or completeness. Tl’ s customers are responsible for determining

suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

K 7-1 shows the reference schematic for the CC3301 using an optimized bill of materials.

CC3301 TARGET

39

Lao]

VDDPA OUT 1

DIG LDO_OUT31

% sLow_cik Np——————34
RESET Yp—334
LOGGER <(§——284

FAST CLK REQ (¢—————381

13
UART RX )

UART TX >€—“;
UART CTS

UART RTS {114

M830520
500hm 500hm I o et o
FLL co
cc1 A_Jjj 1 oot =2 T
VDD_MAIN_IN vss GND GND -2 L OO == 4
4 DNP DNP = =
GND 10pF GND GND
e 2 DEA162450BT-1295A1 ’ ’
VDDA_IN2 RE_BG 2 -40°C 10 +85°C = =
s HEXT_p &< HFXT P 1.9508 ND GND
HPXT_ ML HEXT M 2400-25000Hz o
VPP_IN R
vss
PA_LDO_IN ANT_SELf—3————————— 3% ANT SEL . R1
PA_LDO_IN s GND HFXT_P ——W—— > HEXT M
COEX_GRANTI— COEX_GRANT 150
PA_LDO_OUT COEX_PRIORITY—25 COEX_PRIORITY
COEX_REQ) COEX REQ AR
DIG_LDO_OUT 1o | D }
SDIO_CLi SDIO_CLK c10 1 cu
spIo_cMpi—2 SDIO_CMD = sov , T
Slow_Clock_In SDIO_D 2; SDIO DO 6.8pF GND —2——4 68F
sD10_D1{—22 SDIO DI GND ——¢
Reset sSpI0_p2[—22 SDIO_D2 o
SDIO_D: SDIO_D3
Logger
swelk —22 K sweik = =
SWDIO [-2L———————3) SWDIO G S
TESTP/FAST_CLK_REQ/IFORCE Host_IRQ_BLE—22 IRQ_BLE
vss Host_IRQ_WL| IRQ WL
UART_RX ep 2L
UART_TX % The slow clock can be generated internally. An external slow clock
UART_CTS vss can be optionally used to save power.
UART_RTS vss
vss 22

1.

CC330INGOARSBR

.

Y2

P

+Vs Output < SLOW_CLK_IN

Standby/Operation GND

LFSPX0073707REEL

K] 7-1. CC3301 Reference Schematic

The slow clock can be generated internally. An external slow clock can be optionally used to save power.

2. For more information on antenna selection and matching, please see the CC33xx Hardware Integration.
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 H=Ti AT E Y

Tl RAG 558 =T5 7 fh BUIR 554 R H0ME 2, AN BERA -5 2™ i R 55 s AR B 1RO IR A SR AT, ASBE A F itk
&7 it B 55 PR B AR AR T 7 it AR 55— R R R BA T

8.2 F i 44 AN REAR S A

A ETE R AR AR -

X RE A B AR A R SRR | I H AT REAE FH AR A

P ERISA — R AR | IF AR & B R AHERNE

T oA E A I Y (R AR P AR

SCRELEIF R AR AR -

TMDX I ARZELEIAES (TI) 765 P &R B B i R SRR i

TMDS TEA A TR SCHE ™ i

X 1P Z4F AT TMDX JF & SCHF T RAE LB I R 4~ S 53 96K
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TMP RS A — 8 R & AR | I HA— @ 7 & & i Ubn L .

TMS 582G 4& 18 R BRI AR 7= RO o
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TMDX EARAAEMACE (TI) 5785 A F8 57 8 K T A SCHF ™ i o

TMDS FEA A& BT R SCHF P il o

TMX A1 TMP 25 #F41 TMDX JT 4 SCH5 T B AAL DRI B s in S S 53 56K

“TERI P T AR g,

%zﬁfﬁu TMDS JF R CHF T H C#HT e 2R fd | I a8 i E A g A w2 RiE. T bR dERIBIE
pENAE R

TR R SR (X B P ) RO T ARl AR de ol T X SR (0 T e 2 A I W e 221 R Al g, i

PEINX A (T1) R UCH )W X LB AT TARAT A7 R G T UL FH S A& 1 A2 7 a1

8.3 Tools and Software

Design Kits and Evaluation Modules

CC330x Reference

) i CC330x reference design CAD source files. TI recommends using this design as a
Design Files

reference when creating the layout in order to achieve the RF performance listed in
this datasheet.

CC3301 BoosterPack The CC3301 BoosterPack™ plug-in module (BP-CC3301) is a test and development
plug-in module board that can be easily connected to TI LaunchPad™ development kits or processor
boards; thus enabling rapid software development.
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CC3301 M.2 card plug-in The CC3301 M.2 card plug-in module (M2-CC3301) is a test and development board
module that can be easily connected to Tl processor boards or other processor boards with
an M.2 Key E interface support; thus enabling rapid software development.

Software

SimpleLink Wi-Fi

Toolb SimpleLink Wi-Fi Toolbox is a collection of tools to help development and testing of the
oolbox

CC33xx. The Wi-Fi toolbox package provides all the capabilities required to debug and
monitor WLAN/Bluetooth® Low Energy firmware with a host, perform RF validation tests, run
pretest for regulatory certification testing, and debug hardware and software platform
integration issues.

CC33xx device  The CC33XX are single-chip Wi-Fi 6 and Bluetooth Low Energy 5.4 companion devices

drivers suitable for both Linux and RTOS based systems. CC33XX-SOFTWARE is a collection of
software development sources aimed to facilitate quick setup, out-of-box experience, and
accelerate development in Linux or RTOS environments.

8.4 Documentation Support

FRWCC SERE R | 75 PHIE ti.com LRIEAE SO0 Ie . mith @Ay SEATIEN , RV AT A G s B B O
T, ARELHEAGEE , W EHEM ST SO &S BT i il

Application Reports

CC33xx Production Texas Instruments™ provides many resources in order to assist users in quickly examining

Line Guide the functionality and performance of their devices. This document provides the necessary
information to guide the user in production line testing for CC33xx. The device's functions
can be checked using tools and software provided by Texas Instruments. Performance
testing is more involved as external equipment is required for thorough examination.

SimpleLink CC33xx This document describes the CC33xx security related features, which are made available
Security Features  to vendors through an ecosystem that incorporates simple and concise APIs, tools, and
documentation

User's Guides

CC33xx WLAN This document provides information about CC33xx family of devices and Wi-Fi® features,

Features User's as well as Tl proprietary enhancements. The document does not provide the complete

Guide application programming interface (API) set, but a high-level overview of the features.

CC33xx Hardware  This document describes how to integrate the CC330x into any system and the hardware

Integration requirements for this device. Layout and schematic considerations are listed here as well,
which TI highly recommends following in order to achieve the device performance listed in
this datasheet.
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8.6 Trademarks

SimpleLink™ is a trademark of Ti.
TI E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc..
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGE OUTLINE
RSB0040B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RSB0040B WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS

SOLDER MASK

OPENING

SOLDER MASK DEFINED

4219094/B  09/2023

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RSB0040B WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
(0375) TYP —| (0.75) TYP
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 41

40% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
CC3300ENJARSBR ACTIVE WQFN RSB 40 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 CC3300
ENJA
CC3301ENJARSBR ACTIVE WQFN RSB 40 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 (Elﬁiim

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 18-Jan-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CC3300ENJARSBR WQFN RSB 40 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
CC3301ENJARSBR WQFN RSB 40 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 18-Jan-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CC3300ENJARSBR WQFN RSB 40 3000 367.0 367.0 35.0
CC3301ENJARSBR WQFN RSB 40 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RSB 40 WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

5 x 5 mm, 0.4 mm pitch

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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RSB0040B

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RSB0040B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
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SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RSB0040B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 41
73% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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LAND PATTERN DATA

RSB (S—PWQFN—N40) PLASTIC QUAD FLATPACK NO-LEAD

Example Stencil Design
Example Board Layout 0.125 Thick Stencil or Thinner
(Note E)
36x0,4— |~ 36x0,4— —
PEN00000000 JUDUDOOOL
— = 'LI: | G—
— — j_l: 03— [— ——
—D| 0 0O 0 |= 40x0,2- — | 03 | =
—> [ @— | —] r ,J. [ @—
—> [ @— D | G—
— O O O — 3,5 4,1 6,0 — ! — 4,15 5,95
—| O O O |c=3 Co | 41 4 |4— P N —
— [ @— — i | G—
,([@JHHHHHH N 00000000
[ [ 35 — 415
| 41 5,95
7‘7 6,0 '
/- (64% Printed Solder Coverage by Area)
| Non Solder Mask Defined Pad ‘Example Via Layout Design
Via layout may vary depending
— on layout constraints
(Note D, F)
Example
I Solder Mask Opening /—9X¢0,3
/ (Note F) @/ 6x1.0
/ O ©
!\ Example O O ©
Pad Geometry
\ { 0,2 / (Note C) ® ® O
0,05
All" Around 6x1,0
T 4209309-2/P 05/15

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.
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