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1 CC2340 f&ifr

1.1 CC2340

PN ZE (T CC2340R R A2 — 3K 1) 2.4GHz FREL N (K Ih# £k SoC; 2
R RN %, A5 T —BiEEAE RF core. ARM cortex-MO+4bFE2E . H i
IR R, RGHERD B 1R, TEHEENES LS REE S (1) .

48 MHz XT/IRC

ARM Cortex Mi+ Processor 32 kHz XTIRC LDO 8YS LDO RET LDO RF BOR

48 MHz
Radio Digital

2.4 GHz

RF RAM 50 0

Digital PLL

Modem Accelerators

pDOMA (B channel)

AHE | APB | DMA

AHBE ! DMA T APE

512kE Flash Timers 1x UART

Timer 0,1,2
16-bit

Timer 3
12kB System ROM

Temp Sensor 24-bit

PWR & CLK Mgmt.

Battary
Monitor

1OMUX | up to 26 GPIOs

& 1 CC2340R5 K RSIER
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Z &Y A 512KB QFN40/QFN24 Fl1 256KB QFN24 = ANAS ) Fr o 3B 3%
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Hftd, 4> N4 )5 LDO mode fl DCDC mode. ZRilf1Z2% ¥ty DCDC #x, 4h
] EEL % Eh i N LS S R TR B DA 5 R N T 1) AR A E A

D VDDS
Legend

Global LDO VDDR Digital LDO :‘I VDD Itor
Yoltage Domain
DCIDC Converte Micro LDO
" r Power Domain
VDDR regulators: WODD regulators:
# Tumed off in « Digital LD is turned
SHUTDOWHN and off in STANDBY mode
RESET miode
» Duty-cycled in
STANDEY mode
WDD Voltage Domain %
Modules in AON are ?Dglflmigd'?:';:
always powered when AONULL PD MCWSVT powered off when
device is not in Power Domain Power Diomain STANDEY mode is
SHUTDOWN mods. antared.

B 4 BIRASRIER
2. B VL ECUE P R

SRR T PR ORE R VLA LB, FERALULRC R RIS, SR Ot T 03 ) A Sk 1k
PR e B . a0 B 6 NS ISR B S AU AN 821 A& 4w ek B AR, wT LA
B, A RGBT IR G AR HIVERE,  JF HIE R AR AT Y

- O vTY T
L
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_ Z=50 Ohm :[ : I Z=50 Ohm

_ ﬁ _ S-PARAMETERS .

[}

S_Param

SP1
Start=1.0 GHz
Stop=10.0 GHz
Step=0.01 GHz
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m1
] ¥
ADE m1
. freq=2.440GHz
2 dB(S(2,1))=-0.101
104 m2
= freq=4.680GHz
& 159 dB(S(2,1))=-10.255
% 204 ma3 m3
= freq=7.320GHz
25 dB(S(2,1))=-22.411
m
| m4
i freq=0 760GHz
'35 TTTT TTTT I TTTT I TTTT I TTTT I TTTT I TTTT I TTTT | TTTT dB{S{231}}:_3D-489
1 2 3 4 5 [ T 8 b ] 10
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3. REZULH K7 ESD HiBk. fESLRrtit2d, WRRLALREE ESD =t, ESD
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5. Reset RC Hii%.
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TX Current vs. VDDS
BLE 1 Mbps, 2.44 GHz, 0 dBm
12
Ggﬁ\ LDO
105 m Ode

Current [mA]
(0]
w

1.8 2 22 24 26 28 3 32 3.4 36 3.8
Voltage [V]

& 9 LDO 1 DCDC # =X, By /5, i il £

3.2 RHRAMERES B H I

ANE ST R TR I Bhofs FE A 2R R A —FE ), B anili o WSO e SC T RHIR I ok
4 500ppm. CC2340R 4L | RC IRy LM, TEI & — i 2610 T n] DASR i 2 Ph SRR AR
HIGHS 21 sleep clock accuracy (SCA) %K .

| DIO3_X32_P
| DIO4_X32_N
{ NC

| VDDD

| EGP

CC2340R52E0RK

& 10 AMEH 32.768kHz SR

BARKTAMEH 32.768kHz MBI 8 & A (1) 8 7 735 5t IR %1, 15275 SCRY Running
Bluetooth® Low Energy on CC13x2/CC26xx Without a 32 kHz Crystal (Rev. C)
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ID  CPWSUB_DEFAULT

Er 4500
Mur 1.000
H 0.800
17.000
Cond 4.1e7

TanD 0.000

Component Parameters

Freq 2400

QUHESETETSHRERITTININIO NN SCEERERET RO

Values are consistent

Type CPW ~ ID CPW: CPW_DEFAULT

Physical
w 0.810 mm
(i 0.117725 mm Fi
WA
L 15.008900 mm
WA .
N/A H
m DIELECTRIC ER
= Synthesiz e o
Calculated Results
&l "
K_Eff = 2533
: = A.DB = 0,058
0 50.000 e SkinDepth = 0.063

E_Eff 68.845200 deg -

GHz v

& 13 St s CPW KITHE

3.4.3 HFERAbHE

HIYRZR B 2R A AERZ O 225 BRI A BB R BE R ) 7 SUHEAT 3B 3, 8T I P L B AN

L o

B3, WERBEATEM)Z, DCDC MM fay th A AU 25 i E oy R I R 1
FERA W, B R T AN ERRIR S IR A7 58, A ARIR S5 9% AR T B SE L 17 #
MR EfiEiE. K 14 Eas 7 DCDC MBI AR, (E A E MK SRR 2, N 15l

H B2 PR B T A

Bl 14 HIR A B R AL

CC2340 AL FMLANT 7 FHpr 11



I3 TEXAS
INSTRUMENTS

ZHCACTS8

3.4.4 PiAHE

BN AR RIS R, ikt

I 7 SIG F FCC ity .

Rx Device Current DCDC ON

37

i
=

535

5.4

Device current BX [ma]

5.3 4

52 4

—d= Min typ. cond.
—— Mean typ. cond.
#— Max typ. cond.

Rx Deyice Cument DCDC OMN

—81 —a0 —74 —78 -7
Generator bevel [dBm]

Generater level [dBm]  Min typ. cond. [mA]  Mean typ. cond, [mA]  Max typ. cond. [ma]

-80 55
1 Device at Voltage [V] Temperature [5C]
Filename
Humber of paints
Register log
Register settings
Sequence paramelers
System comments
Timestamp
Typical EM name
Typical Temperature

Typical Voltage [V]
Watar

X [min, max]
K-axis label

¥ [min, max]

Y-axie Titke
easunmenl values

12 CC2340 RZZMFNCHEA NI 7r Filbr

55 55
25
EX_Curreni_PM1_BLEQ2E_DCDC_On_spoifire. xsx
1

» Expand

» Expand

» Expand

» Expand

2023-05-17 10:45:50. 3651
[EM3_UIDP_T1_%ds]

250

o

» Expand

[0, -B0]

-80

[5.485, 5.485]

Device current RX

5.495
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Tx Device Current vs P& Settings DCDC ON

-
b

=i~ Min typ. cond.
== Mean typ. cond.
=¥~ Max typ. cond.

—
—

-
o

Device current TX [ma]
[=:]

1?:? ﬁaﬁ m??’vp ”\“’lﬁ‘ ’fpﬁ -t?’é & s.x*& & 7 & Eﬁp M
FFFE LSS F S S P
T power settings [hax]
Tx Device Cument va PA Settings DCDC ON
TX power seftings [hex]  Min typ. cond. [mA]  Mean typ. cond. [mA]  Max typ. cond. [ma]

0=B43FF 12 12 12

0=50300 10.7 0.7 o7
0xdE3AG BE2 8.82 9.62
Q=376 B.B8 8.66 8.88
0=32385 B4 8.14 814
0=2E35F TE2 7.82 7.82
028327 T3 7.3 73

0=4118E 501 591 591
0=28193 5.51 551 551
0=x18131 4T3 475 4.75
0=C 111 4.33 433 433
0=5001 4.1 41 4.1

0x54 4.03 4.03 4.03
=12 3.54 3.84 394

1 Device at Voltage [V]Temperature [(C] 325
Filename T Current PM1 BLEOZS DCOC On spolfire s
Humber of points 14
Register log  » Expand
Register aettings  ® Expand
Sequence parameters Exgand
Syslem comments B Expand
Timestamp  2023-05-17 10:48:20. 8768
Typical EM name  [EM3_UDP_T1_%d+]
Typical Temperalure  25.0
Typical Voltage [V] 3.0
Waler  + Expand
Warnings issued  » Expand
X [min, max]  [DxB43FF, 0x12)
¥ [min, max]  [3.9370000000000003, 11.050]
Yeaxis Tithe Device curment TX

CC2340 #ZGFMkAHI 7 5aIpr 13
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Sensitivity DCDC ON vs Frequency
848 =& Min typ. cond.
' == Mean typ. cond.
M . cond.
a5 | =w— Max byp. con
—85.2
% —85.4
& x
£ =B5.6 ]
£
[ 7
" —g5.8 4
—BE.0 4
—BE.2
—BE.4 Ay ' ' y . ' ' v
240 2.41 2.43 2.43 2.44 2.45 2.46 2.47 2 48
Dperating frequency [Hz] leg
1 Device at Voltage [V]Temperature [%C] 325
Filename Sensilivity BLEDZE DCOC On spotfine. disx
Number of points 5
Register log  » Expand
Register aattings  » Expand
Sequence paramelers = Expand
Erll.l‘ﬂ'l comments » Expand
Timestamp  2023-05-17 10:00:17.1090
Typical EM name [EM3_UDP_T1_%d+]
Typical Temperature 250
Typical Voltage [V] 3.0
Waler ® Expand
Warnings issusd  » Expand
X [min, max] [2402000000, 2430000000]
Y [min, max] [-B5.328125, -84 765625]
Y-axis Tithe Sensitivity
B 15 R R
14 CC2340 FZENC/LANT 77 F BT
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Tx Qutput Power vs Frequency

4.6

= =
P =

&
=]

Output Power [dBm)

187

=i~ Min typ. cond.
—— Mean typ. cond.
=¥~ Max typ. cond.

1 Device at Voltage [V Temperature [°C]
Filenane
Number of points
Ragister log
Saquence parameters
Syslem comments
Tirmstamp
Typical EM name
Typical Temperature

Typical Voltage [V]
‘Watar

Warnings issued
X [miln, max]
¥ [miin, max]

Yeaxis Tithe

2.43 2.44 2.45 2.46 2.47 2.48

Operating frequency [Hz)

325
CW_Oulputl_Power ve Frequency BLENZE DCODC_On_spolfiee xisx
5

» Expand

* Expand

» Expand

2023-05-17 09:59:43.1313

[EMZ_UDP_T1_%ds]

25.0

i

» Expand

» Expand

(2402000000, Z480000000]

[3.675753, 4.655814]

Output Power [dEm]

CC2340 G FMkAHI 7 Zdpr 15
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Tx 2nd Harmonic vs Frequency
=i Min typ. cond.
=45.25 —— Mean typ. cond.
== Max typ. cond.
—15.50
E 45751
=
u
E —46.00 1
£
B —46.25
™~
46,50
=44, 75
240 241 2.42 .43 2.44 2.45 2.46 2.47 z.48
Operating frequency [Hz] 184

1 Device at Voltage [V Temperature [*C] 325
Filename CW Oulpul Power vs Frequency BLEDEE DCDC On spoalfine xisx

Mumber of pointa 5
Register log  » Expand
Sequence parameters » Expand
Syslem comments  ® Expand
Timestamp  2023-05-17 09:50:4% 1313
Typical EM name  [EM3_UDP_T1_%d+]
Typical Temperalure  25.0
Typical Violtage [V] 3.0
Waler ® Expand
Warnings issued  * Expand
X [min, max]  [2402000000, 2480000000]
¥ [min, max]  [-46.83562, -45 148649
Y-auis Tite  2nd harmonic [dBm]

16 CC2340 ZZZMFNTHEAL NI 7r Filbr
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Tx 3rd Harmanic vs Frequency

—45.50 o
=i~ Min typ. cond.

——— Mean typ. cond.

3T e Max typ. cond.

=46.00 1

—46.25 4

—46.50

—46.73 1

3rd harmanic [d&m]

=47.00 1

—47.25 4

—47.50 1

2.40 2.41 2.42 2.43 2.44 2.45 246 247 248
Operating frequency [Hz) le9

1 Devies at Voltage [V)Temperature [*C] 3725
Filename CW Oulput Power vs Frequency BLEDSE DCDC On spalfine xisx

Mumber of painta 5
Registerlog » Expand
Sequence parameters  » Expand
System comments  * Expand
Timestamp  2023-05-17 09:50:43.1313
Typical EM name  [EM3_UDP_T1_%d+|
Typical Temperalure 250
Typical Voltage [V] 3.0
Waler * Expand
Wamnings issued  * Expand
X [min, max] [2402000000, Z480000000]
¥ [min, max] [-47.612676, -45.560016]
Yeaxis Title 3o hammonic [dBam)

CC2340 G FMIkAHI 7 Faipr 17
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Tx Output Power vs PA Settings
1 —a— Min typ. cond.
=== Mean typ. cond.
o4 —y— Max typ. cond.
E -5
E
I
; -10
i
& -15
=2 o
L ! : ! ! : : ! ! : ! ! :
g ,,P"" o ,,;!?' el S, at mr e L A
% i = o o o e L S
o A ik & W B & #
PN N G A A
Tx power settings [hex]
1 Device at Voltage
[V Temperatuine [5C]
Filename CW Oulpul Power ve PA Table wilth curent BLEDZE DCDC On spolfiee ssx
Mumber of points 14
Register log  * Expand
Sequence parameters = Expand
sﬂlﬂ‘m comments = Expand
Timestamp  2023-05-17 10:25:12.0352
Typical EM name [EM3_UDP_T1_%d+]
Typical Temperature 250
Typical Voltage [V] 3.0
Wafer » Expand
Warnings issued » Expand
X [min, max] [0xB43FF, 0x12]
F [min, max]  [-24. 126538, 4 225829
Yoaxia Tithe  Output Power [dBm]
18 CC2340 FZENMCIL AN 77 F BT
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Tx 2nd Harmeonic vs PA Settings
7 =i Min typ. cond.
== Mean typ. cond.

- =p= Max typ. cond.
—48

E

o

Z -39

E —50

2

E =51
_52 -
_:',3_ -

1 Device at Voltape
V] Temperature [5]

Filenanme

Number of points

Register log

Sequente parameters

Syslem comments

Timestamp

Typical EM name

Typical Temgaratune

Typical Voltage [V]

Water

Warnings issued

X [min, max]

Y [min, max)

Y-axis Tithe

£ P P P
&S

A B 2
";‘.Ph @"’ﬁ -'E‘?;L ;_ci‘" @\q -&.\p 0«;\ e d,;:" o
& & & & & &
Tx power settings [hex]
25

14

» Exgand

» Expand

» Exgand

H023-05-17 10:25:12.0352
[EMZ_UDP_T1_%d+]
250

an

» Exgand

» Exgand

[DxB43FF, D12
[-53.16673, ~46.284704]
2nd hanmaonic [dBam]

CC2340 G FMMAHI 7 Zapr 19
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Tx 3rd Harmenic vs PA Settings
== Min typ. cond.
—4F == Mean typ. cond.
=g Max typ. cond.
—50
% -52
£ =54 1
o
E
£ =56
B
N
-58
—G0
—62

‘.k ,@ h‘ﬁ' N}
% 4 & . s -
& &0 A L X - ) [+
& o & &S & FF

1 Device at Voltage
[W]iTemperatune [5]
Fllename  CW_Output Power v P _Table with_cusren Bl E026_DCOC_On_spotfie shax
Number of points 14
Register log  » Expand
Saquence parameters = Expand
System comments » Expand
Timestamp 2023-05-17 10:25:12.0332
Typical EM name [EM3_UDP_T1_%d+]
Typical Temparature 250
Typical Voltage [V] 3.0
Wafer » Expand
Warnings issusd » Expand
X [min, max] [DxB43FF, 0u12)
Y [min, max] [-E2.01031, 46 042644)
Y-axia Tithe  3rd hammonic [dBem)
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BLE in Band Spurious at 2MHz Offset
7/ I, S e S S S SR .,
- =25
E
@
=
i
5:" =35
=
r
E _40
5 —
=
2 —45
&
=
5
£ 507 = min typ. cond
—+— Mean typ. cond.
=55 1 —%— Max typ. cond,
=== max limit
2.40 2.41 2.42 2.43 2.44 2.45 2.46 2.47 2.48
Dperating frequency [Hz] 129
1 Device at Voltage [Vl Temperature [*C] 325
Filename BLE In band spurous BLEDSE DCDC On spatfine xisx
Mumber of pointa 5
Register log  * Expand
Register seltings  » Expand
Sequence parameters = Expand
System comments » Exgpand
Timestamp 2023-05-17 10:06:14.0383
Typical EM name  [EMZ_UDP_T1_%d+]
Typical Temperature 250
Typical Voltage [V] 3.0
Wafer » Expand
Warmnings imsued  * Expand
X [min, max]  [2402000000, 2480000000]
F [min, max]  [-57.221298, -39.802021]
Y-auxis Tithe Inband spurous at 2MHz offsst
max limit -20

CC2340 G FMkAHI 7 Fapr 21
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22

BLE in Band Spurious Outside 2MHz Offset

B T YR R PP

—d— Min typ. cond
—s— Mean typ. cond,
=55 1 —%— Max typ. cond.
=== max limit

Inband spurious outside 2MHz offset [dBm]

2.40 2.41 2.42

1 Device al Voltage [V]Temperature [*C]

Filenane

Number of points
Register log

Ragister settings
Saquence parameters
Syslem comments
Timastamp

Typical EM name
Typical Temperature

Typical Voltage [V]
Watar

Warnings issued
X [min, max]
¥ [min, max]

Y-axis Tithe
max limit

CC2340 & G F NIk A 19 77 i Hr

.43 2.44 2.45 2.46 2.47 2.48
Operating frequency [Hz] led

325

BLE In band spurisus BLEOSE DCDC On spalfine xisx
5

» Expand

» Expand

» Expand

» Expand

2023-05-17 10:06:14.0383
[EM3_UDP_T1_%d+]

250

o

» Expand

» Expand

(2402000000, 2430000000]
|-56.815265, -47.877404]

Imband spukous outssde 2MHZ offsat
=30
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FCC 15.247 CW Relative
60 - v S . B R R R I R R R R R R R R RIS RS EE TR ESESES S -
1+t -1 PRERBARRRE 11—t 1+
—do4+—A AR BRI AR AR
g
E 30 A1
"
: 20 FEEEESE 35 DEESS S S SEESEESS WS b =l + 3 + -
—a— Min typ. cond.
w———+— Lt =—e— Meantyp,cond. | | [T | | ¥ |
~w~ Max typ. cond.
i LN D B P 5 I Tl 108 R 20 O S B S o0 SR S et N I S I N R S G O I

uuuuuu T

D PP BB DD D DS D o 7%
B R R e

LI S B B S e Smms Sums S s e mums T L

AT e Tn O O O O O e O e T 1 S AN AT A A A AR A
SRR G A o N S T i s S G G SO G

.....

o Seesstsiis Lt Tl

s v A
S = Y. >
AP AN A B DR LR N Y 8 6!
R4 AR R

Register log
Sequence parameters
System comments

Typical EM name
Typical Temperature
Typical Voitage [V]

Warnings issued
X [min, max]
¥ [min, max]

Y-axis Title
min fimit

Frequency Band [Hz)

685

» Expand

» Expand

» Expand

2023-05-17 10:20.58.4315
[EM3_UDP_T1_%d+]
250

30

» Expand

» Expand

[30.0000M - 37.5000M, 7.7500G - 8.0000G)
[5.528078, 60.661902]
Margin

0
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FCC 15.247 CW Absolute
=
g -20
- —4— Min typ. cond.
g === Mean typ. cond.
8 —4p | —v— Max typ. cond.
g === rriir kit
8 L I“lll .?' l'h
2 -s0
_Eu L T T T T T L] T T T T T T T T T T T T T T T T T T T T T T T T T T T
ol o ol
RSOt s o
B B PP D o A n 2 P8 T 2 T
b ol oy )
B e A L
TIEPPIFISL OIS
Frequency Band [Hz]
1 Device at Voltage [V)/Temperature
]
Filename
Mumber of points 65
Register log  » Expand
Sequence paramelers = Expand
System comments s Expand
Timestamp  2023-05-17 10:20:58.4315
Typical EM name  [EM3_UDP_T1_%d+]
Typical Temperature 250
Typical Voltage [V] 3.0
Waler » Expand
Warnings issued » Expand
X [min, max] [30.0000M - 3750000, 7.750005 - 8.00005]
¥ [min, max] [-7E.S00903, 4.565605)
Yaxis Title  Abschute power
min limit 0
24 CC2340 REZF NN 77 HIPr
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3.45 BEESIHE
T BT RO T M A s A 1 — 2829y, FTUAFRAITE B, REESHE L.

CC2340 (1] 1Mbps PHY ] R )% 4-96dBm; i% 1 A& 15 R Ut 1 5os,
#1°4-85dBm.

BRSSPI A R A FAEAE S, PR, Z08 37 K, il e K E o R
BN R

I T%%UMENTS Friis-Equation and 2-Ray Ground Reflection Model pistance [m]
0
Antenna locations (height over ground) Tx 20 Ry 20 m — 20 40 50 80
Maximum LOS based on antenna heights: 10.1 km 5 20
=
Frequency (region)': 24 GHz Global 2440 MHz @ k
h . s 40
Antenna position: Vertical - g \\
=
Tx conducted output power: 1] dBm -% -60 ‘-—-q:_
Mean Effecitive Gain (MEG) of Tx antenna: 100 % efficient antenna 0 dBi g ﬁ
Mean Effecitive Gain (MEG) of Rx antenna: 100 % efficient antenna 0 dBi -80
Select ground surface: Ground 18 &, -100
Interference power level (at antenna port):  No interference - dBm -120
Environmental noise floor: -150 dBm -150 dBm
-140
Select chip and datarate (sensitivity level): Custom -85.0 dBm
Blocking Level (fc +/- 10MHz): 45.0 dB 160
Practical sensitivity level: -69.0 dBm —Friis
Practical sensitivity level with Interference: - dBm = Ground model Vertical polarisation -
e At ua| Sensitivity Level
Attenuation between Rx and Tx:
. . . . == Practical Sensitivity Level
Link margin Mo antenna diversity 16 dB o
Absorbtion material 1 None (LOS) = Practical Sensitivity Level with Interference
Absorbtion material 2: Mone (LOS)
Absorbtion material 3: Mone (LOS) For more info concerning our wireless devices, visit the E2E community

Link budget- 90 dB Achieving Optimum Range Range Debug Check List
With Interference  |Without Interference Friis
Realistic range expectation: 49 m 49 m 49 m Rev 1.17 CC-Antenna DK2 Ants ion Guide

4 RE
ASCHEIE XA 2B BT R R, Sefit 7L RABEARIR R T, tin PCB &2 4544

ST S VLG LB . FEUR IR . B I B R IR T, RS- SO R AR i, 0 T v 4R it
TN FEASS T

5 ZEFEXH

[ 1] https://www.ti.com/product/CC2340R5
[2] https://www.ti.com/tool/LP-EM-CC2340R5
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ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
THREN=RZ T HHEERAD ticom EHAFRARRT FREHRHEMERZFRNAR. T REXEFRATLTERURMAERNER
THEX TIFREAAHERNERREREEFHA.
Tl R334 IR T A1 VAR A E A SRR B B9 S ko
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