Application Note

HC & B ZW S R I TIFE BT 2 1

Wip TEXAS INSTRUMENTS

Rafael Souza

W

AN FWHER T 18 1 Bluetooth® it #5 A1 TI SimpleLink™ {&XIhFEHE F MCU i i A4 B A i &
AT S B A L (DTM). DTM A TR AR S it B AT 36 7 S | 7R3 T A% O3 5.3 28 6 &
5 F oAtk .

ARG HAE T CC26x2R Launchpad™ (LAUNCHXL-CC26X2R1) ) CC26x2R1 &AL IhHE W F o4 MCU #2441
WARENRE . BATIRIDFEE TR, ORI P BRIE Al T CC1352 XU JE4k MCU |, LR HoAth Se FefR sh ke il
FH) MCU , i1 CC2640R2. CC2651R3. CC2651P3. CC2652R7 1 CC2652P7.

A
B R oottt ettt et ettt ettt ettt et et et et e e et et et et et et et et et et et e e e et et et e ea e et e e e e et en et e e e e et eeeneneneeeseeeneseneeeeeneeeneneneeeenereens 2
b v YRS 3
B DUT B T R oottt e ettt et et e et e et e e et ee et e et e e e et eeea e ee e et ee e et ee e e ea e e e et e e e et e e eet e e e et ee et e e et et et ee et et ee e et e et e et et e et eeenes 4
- L SR POPRRTRR 7
B TR CBT GO TR ... v oveve ettt ettt ettt et e et ee e e et et et et ee et et e e e e e et ee e e et e et et ee et e et et et ete et et et et e et eeee et et et et etee e et eaete et et e eae e et e eneaes 9
R W 2 2 RSSO STUU SRS 13
A= -5 . VUSROS 15

Gz

SimpleLink™, Launchpad™, and Simplelink™ are trademarks of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG.

Windows® is a registered trademark of Microsoft group of companies.

R&S® is a registered trademark of Rohde & Schwarz.

National Instruments® is a registered trademark of National Instruments Corporation.
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- Uniflash

- SmartRF Flash Programmer 2

- Code Composer Studio (CCS)

- |IAR Embedded Workbench for ARM
+ Simplelink™ Launchpad™ g7 1) JTAG AR EREN
+ Simplelink™ ¥4I Kk EM (SDK) :

- CC13x2 il CC26x2

- CC2640R2

HEATIAE R B
+ —4&iz4T Windows® 7 5 10 f{)it-5 1.
» CBT il CBT32 ilit{x

- CBT A4r#riX , CBT32 NEEJ#S .
+ R&S® CBTGo #f}

o DUT ( &4 ) B —A RG2S |, Alii AR R4t
« GPIB -kl USB ficff L ARz 2] CBT ML AN, GPIB HiZ%i .

USB-HS #:11.

AFE T3 7 National Instruments® GPIB-

+ RS232 HiE#FHERmH. X— SIEWEZE. CBT MV A RS232 wi K L HIER & , &%HIK DUT.
« —H RS232 HELL (A-F MM AL ) - B AREERSS (&R CBT MR a0 ) AAZERgs (&R

RS232 HIJEHH#LES ) -

2 BB B HM AT ICTFE T A3
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Ik

A B Rz BRI 2 CBT MK , (H A R B4 th e b 2 T oAb Ik 43, il tn
CMW?270.

CBT W A MR ( Bl 2-1 BoRx TN - JE AR AT TR ) [FIR %88 PC RS2 2814 (DUT) , 288 F 2 e
il F B AR B & &4 (40 Launchpad ) ©

& 2-1. PR B E

PC iz17 CBTGo ¥fi , JRilid il f#E 1 s 2k (GPIB) £2 FiEHE| CBT , LAIZHI ML E CBT KT, Eitik
LG R AT BRI =

&E
] PLUEE GPIB 2| CBT. 4R, BRI 25 4F |, S 40 RS232 i M k4| DUT ,
Fk R ET GPIB H T,

CBT i At 7y sUEHE S DUT - — P A |, A TG0 Bl &% %) DUT ; 7 —Fh RS232 4%k , T 5
DUT J815 , AT F2 i IS £R Bt C s A e v 28t

DUT 2 —A B A @S D AE , UMES CBT TR B X A] DUd ) B AR 5 s I B4R 20 (DTM)
Theg , S L DTM Bt (1 B R 5 R SEE .

Simplelink SDK 77 (-4 RIH host_test T2/ — A58 813 HF HCIL A | & avF DTM it UART i 1 EA
BT RIZ4T. X T Simplelink Launchpad , UART i 12 XDS110 4@ i 0 ( XDS110 JTAG LhfgRMf
PRI )

A RAERLNH F G DTM B it 7 AR HF VG RE , 57655 DTM A1 HCI EREE 3 2 ¥ 415 R, 16
Z|% BLE5-Stack H] /" 457 % 17 BLE5-Stack — EHLIZH| 2830 (HCI)

NTHATINR | e N ORI IR R R AN B AR - 8T AEED K host_test Xt DUT #EAT4MAE | 2 F4iH
AT FEPAT RE A 4z
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3 X} DUT #1748
1. F#EFF%%e Simplelink SDK. ‘BB 2RV NEHZ T @ (M_mm_mm_mm 2 IE/EHRRA ) .

¢ CC13xx/26xx : C:\ti\simplelink ccl3xx 26xx sdk M mm mm mm
* CC2640R2 : C:\ti\simplelink cc2640r2 sdk M mm mm mm

2. TFHOFZE LRSS AET L, DMEETT A B e B AR BT DUT #E47 4t .

3. host_test BEAT g B+ Nl a0 47 S0 (48 hex ) |, 47 H Code Composer Studio &% IAR )%
eI o e RS A8 A AT A P P s 1 1R+ 7S R T AT SO, Sl s A T RN Bt

* CC13xx/26xx :
C:\ti\simplelink ccl3xx 26xx sdk M mm mm mm\examples\rtos\<BOARD>\blebSstack\h
exfiles

* CC2640R2 :
C:\ti\simplelink cc2640r2 sdk M mm mm mm\examples\rtos\CC2640R2 LAUNCHXL\bleb5
stack\hexfiles

A CCS Bk IAR AN 14115 5 | 72 % BLES Stack A #5741 BLE SB[ 1388 — =
ot SimpleLink Academy [{KIHFEHEF Ze A B

4. R HEBCERZ R ENLIESTIE Uniflash. BRAATEDLT |, R UR A B ESAR A ESEE |, W s ( Qo S A 0 2 ik
SLI XDS110 , WTEEER A )

Qoo
UniFlash  Session ¥  About @ Help

£ Settings

~ Detected Devices

Status: ® Active - Monitoring for changes.. Setting:  Auto v

*

Device: CC26x2R1 LaunchPad
Serial Number: L1100H6P

~ New Configuration

@ Choose Your Device

Category: All | C2000 | mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless | Bootloader
Q X
BE AWR1243B00ST
B Awr1443B00ST
BE AWR1642B00ST
B AwRr1843800ST

B
B
B
B

2 8 & 8
&= & R |
o o © o
g 8 & 8

& 3-1. Uniflash £ RE

5. rfiili Start $#4l.
6. TEFTHFIIBEHH | i Browse #4133 %] <host_test_app.hex> CfFAT{ERI H 3. il Open.
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& 3-2. Uniflash Hin#k 6048
7. Aii Load Image $#40 LLIESE 84 35 AT AR . 458 FREHUT LR | B il s 2 ds b,

& 3-3. R F IEERI 5 B84+

#/IE
R IN# ] XDS110 JmAe e EAE |, F PR s S BRI . X2 RSN . &S
Update E[IT] 4k 4k,
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8. —HER(EMIIZERK , S CgifE , 7T LLKH Uniflash.

UniFlash  Session v+  About

Help &% Settings

Configured Device : Texas Instruments XDS110 USB Debug Probe > CC2652R1F > Serial: L1100H6P [more info] [download cexmi] Cortex_M4_0 Disconnected: Running Free

I Program Select and Load Images
Settings & Utilities Flash Image(s)
Memory host_test_app.hex Size: 398.01 KB | Binary:[J ®
@

Standalone Command Line

Available Action(s) - 1 Image Selected

Reset Actions

[Click here to query available reset options]

Run Actions

Run Target After Program Load/Flash Operation

O Console % Verbose = Clear X Close

[03/09/2021 10:03:00]

[03/09/2021 10:03:47] [INFO] Cortex_M3_0: GEL Output: Memory Map Initialization Complete.
[03/09/2021 10:03:54] [INFO] Cortex_M4_0: GEL Output: Memory Map Initialization Complete.
[03/09/2021 10:03:55] [INFO] Cortex_M4_0: GEL Output: Memory Map Initialization Complete.
[03/09/2021 10:03:55] [INFO] Cortex_M4_0: GEL Output: Board Reset Complete

[03/09/2021 10:04:01] [SUCCESS] Program Load completed successfully.
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i FH CBT ¥ A MR A ATAR S AL B 7 M 2 B B ] 4-1 o

& 4-1. PR B E

1. H—FRATHL PC 2% CBTgo #Hift. &F “Requirements” #43LL T i FEALHE

+ “CBTgoHelp” (F1%)XT TR ENERZIER A . &% 38 Quick Start >~ Connecting
the PD to the R&S CBT #l Quick Start — Connecting Bluetooth Low Energy Device

2. ¥ CBT #F1 GPIB # Hi#E#:3 4L PC 1 GPIB #:10. idfFEAE: A £ 4. PC FEE GPIB #H1)
075 .
3. ¥ RS232 i [k i fe B CBT #4443 1h 155 1 o
« CBT RS232 i 5| JiHES X N T DTE ( Bl & umdest ) , EIGI 2 N Rx, 51813 A Tx, 5115 KN
GND.

© KRZHRS232 LK MG %S| DTE , UL A EERATHRSE (T RBM A ) - HEE
RS232 %E%%ﬁ%%&ﬁjﬁﬁﬁiﬁ

4. F RS232 Hi [k HH 28 4 %42 3] DUT.

o AR HEFE RS Tx MRS DUT B9 Rx SN [FEFE | B iR RS 19 Rx M N R 2 DUT A9 Tx
i,
o B HEE RN GND 5] iZEREE DUT 1) GND 5|4,

CAUTION
RN R R 2, PO EATATRE S IR, 4L PC B DUT ( SEZ 4075 , 16 0E AL
)

5. #E4T CBT Al DUT Z [R5 Hii%HE. 7 Launchpad b, 75 B e v i DLKE S AT 45 AT IR 28 R 2R 55 1) ‘22 B 7
HL R B b (1 JSC s .

ZHCABJ2 - FEBRUARY 2022 A B BB i AT IR ) FE T 75 7
Submit Document Feedback

English Document: SWRA720
Copyright © 2022 Texas Instruments Incorporated


https://www.youtube.com/watch?v=xaELqAo4kkQ
https://www.youtube.com/watch?v=xaELqAo4kkQ
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCABJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCABJ2&partnum=
https://www.ti.com/lit/pdf/SWRA720

B AE]

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Launchpad #tit 3Cff ( AIE™ Rt LR .ZIP RN 8 ) BA S BKRER , IR ESA RN

PR, 41 LAUNCHXL-CC26X2R1 & 4-2 Fiizx :

MME829-2700

L12 113 Ci4 ciz
— A > A I 1| &1 | =E
s _I_ ok 1l 1l T 24GH: —
c13 12pF 1.8pF T"‘.'.
I 1pF J_n_.'n-.l

Mount either C24 or Cl4
to select JSC or PCB ant.

Cl2 and C15 for
antenna matching

& 4-2. R BRG]

o AT RAR L AU HT VNA B AOATE 73 BT A 4 T AR LR | DR DA B AN S 90 BBl P 1) S8 Dl 22 e ]

RE-F B A e W BB s ANHERA 1 45 2R
© ATRETE AN AN -

6. HLLFIF4 A% L - FHLPC. CBT. DUT fl RS232 Hi Ji i #: 8% .
« JEME | 7E DUT Z i RS232 MR Huad it T e 2 SEUL L T AR IR .
7. DUT Zicin#jtigft DTM 8t , AR iEwECk B CBT #3444 HCI i 4.
N4 DUT Wbt UART 3 D51 I 7 R 53411 Launchpad HIF , A84 5t A] LA# ] SDK ) host_test T

Ho

o LIRS AR LA A A T T A TR A A A 2 R S R B AR A
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5 it & CBTGo llix

EOR AR, A TR B W E CBTgo #f. SREE A Bl i & o

CBTgo #fF “Help” s (F1 8 ) rIRMER &I MNS % . CA& R TGRS I E 3w 42 %
B

1. %P RAFKF Configuration — Remote Port F¥ & GPIB 4. fEM&E S , M | National Instruments
K3z 45 USB ¥ GPIB &L & -

*  “Searching” %41 T &4k CBT asfFaotbt. WR B8 I , B FEw] g2 S 2 CBTgo iaf7 1R K
I TR B BE (A IR ) -

Configure Remote Port X ‘

Remote port [RS232)

COM 1: COM 2: COM 3: COM 4:

Cancel
COM 5: COM E: COM 7: COM 8:
C onhgure
IEEE 488.2
[ Activate (®) National Instruments Controller Card  BoardIndex 0 ~
() &gilent Controller Card (SICL) hpib
Primary Adress

‘20 ‘ Searching

Timeout [sec.)

&0 |

& 5-1. ;Zf2 GPIB i 1B E

2. B:FSEH Configuration — BT Low Energy device. iX¥ ¥ & %] DUT ) RS232 it [ .

« %P “CBT (COM1)” fid “Configure” PLi%E UART W& ( BAFE. WfEHl. Bah. SE1EMEERR%
£7) - host_test {# /] 115200, 8N1 H.i&A iz,
o A, BB EUT Thillik BN HCI.

Configuration Low Energy Device X
Configuration

Config 1 -

Control

MName: |Config1

O Popup

@ CBT (COM 1) Configure...

(O CBT (CBT-2USE) Reset EUT

(O Estemal application Configure:

Az oK Cancel

K 5-2. i RS232 ¥ 1% B XHEHE
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Configuration CBT LE EUT (Com 1) X

Settings
EUT Protocol:  HCI v
Baudrate: 115200 v
Bits: 8 v
Stop Bits: 1 v
Parity: Mone v
Flow Cantral: None v

[ Reset EUT

Cancel

& 5-3. EHlHECRE X ERE
3. #:EIJEH Configuration — Measurement Report. iX foYFHAD B & Fig 20 DL~ 45 51 .

o HIINTFBOARTINCAULE ( Operator. Comment %5 ) |, iS4 [0/ |, iS4 B12% ( 7£ User Interface
— “Configuration” 3Z#. — Measurement Report J: ) o
+  “Autosave Print Options” % il# & 44 x5 B 2. EH “completely” iﬁlﬁ—fﬁ{ TEREI 2 AR
AL, R A —A “4TEN 3] PDF” E’]i‘TEﬂﬁLEEKJJhW ( Adobe. Foxit 5 ) , A HAL 5%/ IL=
PDF (4%
«  “Autosave File Options” #% il EARAF I SCHHSEAL . HTML #5205 |, R U XML Al GE5E 25 5 S N\ E
FE AT 2% AL A P DA 78 HL 1 A

Configure Report Settings X ‘

Operator:

1] |

Comment:

Auta Save Path:
(AUTOSAVE ] @

'ROHDE &SCHWARZ

[[] Usesdefined Bitmap Browse...
Autosave Print Options Autosave File Dptions
[] Frint the generated repart ... Autosave File ...
@) ... completly () ... as Report File
() ... only a summary (... as Text File
() ... only the failed tests (... as XML File
() ... without annex (®) ... as HTML File

[T] &dditionally save it as Repart File

(] Print anly, if any test item fails [T] Update the History toolbar without generating a Report File
Print only, if all test item pass [] Use the Blustooth address for repart filename

Use the device name faor repart filename Dptians..

[(] Stop tests, if one test item fails

Call TestEnd if the sequence is interupted

On the fly update of measurement reports
High update rate Cancel
[ Automatically scroll the report

Kl 5-4. MERGHERE
4. ¥Z I Configuration — Configure Tests. Fi A M AR Bt4T |, A FFIMPIG A2 L,
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&l 5-5. A MR B EFH

o RFEAEEZ M “Basic Initializing” (W B BN ThEEL. ) FA
o WTARThEEWE S, % =& “Bluetooth Low Energy Connection Setup” , E7E# % DUT #1 CBT ZJalf]
SAERSH, BIEAM A (AT R R ) .

A 5-6. 15 7 BRI T %] iEAE

o GREE AP I B E R . #312% (LT Test Reference — Test Items ) 1 2r [ F
AN ) 4 T A

o (W) i A “Load Sequence” #AL , LA TE XMRFHIZ —. ©HAE—BENK., #
%% ( LT Test Reference — Test Sequences ) i 7x T AR T 41 1 4 TH 34 o

5. —Uiwiga , A Rd i TRF ER “Play” $Z4H B AT E shlt.
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MiF Iz

6 WA FIILER
MR HRE |, CBTgo HHRR A EAT ENR A (ISR T 080 )

Rl

Measurement Report

Date & Time: Monday, June 7, 2021 14:11:03 PM

Operator: TI

CBTgo Version: 3.0.0
CBT Ident: Rohde& Schwarz CBT-1153.9000.35,100788.CBT V6.01
Options: CBT-B41.CBT-B55 K52 K54 K55 K57 K53 FMRT7 Intel Celeron M. 480 MB_DIG FPGA

RF FPGA

Sequence: - - -

Test Name and Condition Lower Limit |[Upper Limt Q;[ajzsemed Unit PF

Attenuation (Tn/Out): 0.0/0.0 dB, Max. Level: Auto
Connection to LE-Device: duration of connection check: 375

s -—- -— -—- -— Passed
TX Start Level: -70.0 dBm, Packets: 1000, Payload: PRBS 9, Length: 37 Bytes, Dirty Transmitter: off

Channelscan: from Ch. 00 to Ch. 39, with detailed values

RX Level @ Ch: 00, PER: 29.80%, Count: 15 -— -— -66.40 dBm Passed
RX Level @ Ch: 01, PER: 32.10%, Count: 11 -— -— -66.60 dBm Passed
RX Level @ Ch: 02, PER: 32.20%, Count: 09 -— -— -66.50 dBm Passed
RX Level @ Ch: 03, PER: 29.00%, Count: 10 -— -— -65.80 dBm Passed
RX Level @ Ch: 04, PER: 32.50%, Count: 17 -— -— -66.00 dBm Passed
RX Level @ Ch: 05, PER: 31.20%, Count: 18 -— -— -65.90 dBm Passed
RX Level @ Ch: 06, PER: 29.80%, Count: 12 -— -— -66.10 dBm Passed
RX Level @ Ch: 07, PER: 32.00%, Count: 12 -— -— -66.30 dBm Passed
RX Level @ Ch: 08, PER: 30.80%, Count: 09 -— -— -66.40 dBm Passed
RX Level @ Ch: 09, PER: 28.80%, Count: 12 -— -— -66.40 dBm Passed
RX Level @ Ch: 10, PER: 30.20%, Count: 11 -— -— -66.60 dBm Passed
RX Level @ Ch: 11, PER: 30.50%, Count: 09 -— -— -66.50 dBm Passed
RX Level @ Ch: 12, PER: 32.60%, Count: 09 -— -— -66.50 dBm Passed
RX Level @ Ch: 13, PER: 29.60%, Count: 09 -— -— -66.40 dBm Passed
RX Level @ Ch: 14, PER: 30.00%, Count: 07 -— -— -66.40 dBm Passed
RX Level @ Ch: 15, PER: 30.50%, Count: 09 -— -— -66.50 dBm Passed
RY T aval i 7l 1A PER- 2T 409 Tasmat- 77 —— _AA AN AR Pacead
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1. Rhode & Schwarz 5 ) CBT/CBT32 T
2. B RZOHE
3. KT CBTgo Mis 7 a4 1) v H - it
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