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Direct Test Mode (DTM) J&SIGHXM M 5E I T-Bluetooth RFPEAEMR AUARHERL S, 38 % TN AN A=
FREGIINR, # B (Radio Frequency, RF) LREIMIGIEALLRFVERE, filln:

© RINDIERS RN R BUE

© BT

o HIRRE

© RIEE

GR55xx DTMIR K FHUARTHHE 32 11 5 85 - MRAGE S « 1 2 A pGE o FEAL B2 10474 (HCI CMD)
124 GR55xx RF PHY, FHAT AR AL .

FEREATRAERT, ATZ25 LR SO

R11XHEEE

2R e
Hof . GRS5xx Z HIl I FF K 3 F5 GRSS)x AR A1 PRI A F A ot YR
Keil F 7 3CA% Keil FEAHEEVE UL . www.keil.com/support/man/docs/uv4/

4B RF PHYJX 0 (Core-Test Requirements), FXA Ml http://bluetooth.com/

RF-PHY {75 SR S0k
specifications/qualification-test-requirements/
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2 DTMRINAEZR AR A2
AT T DT AE 4RI A A

DTMIHE AT R

2.1 DTMRAEZR
DTMII AT =AY (15 4%«
* A4 (Device Under Test, DUT)
o _PAIHLIER % & (Upper Tester, UT)

o NI K #S (Lower Tester, LT)

but Upper Tester

RXD
TXD

A

TXD
RXD

\4

RF(2.4 GHz)
T » Lower Tester

& 2-1 DTMTA 2244

DUTHYE N A HIHL (Transmitter Device, TXD) EZ3ZUAAL (Receiver Device, RXD) , AHF (TX) Eifzik
(RX) BLE Packet.

o REH (TXO K

DUTHE N AR M HLLE i e M B AGE NN 4P 31, CTARGE RIS 5 0 MTDUTRR S T3 o S
o RSS2 AR .

o B (RXO R

DUTZE S E MR SERF RN T L7 51, ATEAR R B3R AR A 7 51, IRAEDUTHR I LR %
Z2% (Bit Error Rate, BER) 45Z Ijifi by Wi oLtk g

UT5DUTIE T UARTIEAS, LTSDUTIEIIBLEI®E S . DUTIUARTIVEL B S50 T -

# 2-1 UARTSHIALE
AR (EEE) RN s R iva (=1 s

1200. 2400. 9600. 14400. 19200. 38400. 57600. 8 bits P L 1 bit isEs:

oS

=

ff

o

=

2.2 DTMIERFE

EDTMIIR I AR, UTIE I UARTHE H [AIDUT A EHCHIR A 2, SR JGDUTIHUT R MNRAR A AE  (Status
Event) Bi/rdH k5 F4F (Packet Report Event) o RIZULFEIDUTIAR Z FI, UTANRE T ARELABI a4 #HEM
SE I TE] N5 A F R BIDUTI R 8,  UTHAE S 2 A7 dr 2 45 DUT,

REJUHE /A MIHCIAE & /2 F ST R R WK 2-2 B
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RF Test Command / Event
LE_TRANSMITTER_TEST
LE_RECEIVER_TEST
LE_TEST_END

LE_STATUS

LE_PACKET_REPORT

% 2-2 RESHCHESMRET X R
HCI Command / Event
LE Transmitter Test Command or LE Enhanced Transmitter Test Command
LE Receiver Test command or LE Enhanced Receiver Test Command
LE Test End Command
Command Complete Event

Command Complete Event

PALE Transmitter Test Command. LE Receiver Test Command#lILE Test End Command>}
%1, DTMIITX. RXMIEndIFE, Wil 2-2F17R.

LE Transmitter Test Command
LE_TRANSMITTER_TEST
DTM TX
LE_STATUS
Command Complete Event
LE Receiver Test Command
LE_RECEIVER_TEST
»
DTM RX
LE_STATUS
Command Complete Event
<
LE Test End Command
»
LE_TEST_END
>
DTM End
LE_PACKET_REPORT
Command Complete Event

& 2-2 DTM SRR A2 R 151
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3 ¥IIRIB1T
A B A BN AT PRE 5 GRS 5xx SDKH FIDTMR i«

L35 8R:
SDK_Folder>}y FH /7 24 i it {4 FH Y1 GR55xx & 41| SDK AR H 3%

3.1 THTEL
DTMZRBISCRF R AIFR T &

RI1IEBEFLES
BWHEs F &R RS

GRS51xJF K E A GR5515-SK-BASIC

3.2 BIfFEER
DTM /R TR HUEAS A T SDK Folder\projects\ble\dtm\direct test mode.

F Al i@ IS GProgrammerfidirect_test_mode_fw.bin[&l /58 3% I K, GProgrammerlye 3¢ [& £ 1) B AR
Tk, 5% (GProgrammerfH 7 M) .

L35 8R:
*  direct_test_mode_fw.binfiT: SDK Folder\projects\ble\dtm\direct test mode\build\.

*  GProgrammerf/ T°SDK_Folder\tools\GProgrammer.

3.3 iR 6 E
SR DT 91 7 75 S0 B e 1 S 7

32 MIA PR E

B A

GRUart (Windows) F O THA, 7T SDK_Folder\tools\GRUart
TLF3000 /) # A4 F1BR ) T ME: https://www.fte.com/products/tif3000.aspx
CMWSO00 ¥ A R BR 2 N ME: https://www.rohde-schwarz.com

BT X R&S CBT/MT8852B/CMWS500/TLF3000%5

GR55CK FH 228 UARTAL i HCIMURS SR 3% 1l RF PHY,  [R] b S2 FFHCIRS 28 104K 14 & 4K AT X% GRS Sxxit 47 DTMIM
REGIE . AT/ 2B TLF3000F1CMWS00 (1 DTM IR B IE i A5

3.3.1 TLF3000 DTM;Tiz

5 EETLF3000 4 DTMIR A 15«
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VIRIEAT

1. 7EE 2235 TLF3000 ) 4k 4 AN BR S

2. JHUSBZ 4 HERETLF3000FIPC. FF R MR AIPC, i CableZkid: 22 15 AR ) K 28 2% I FITLF3000 A TX/RX$%

DO

Micro USB Cable

Micro USB Cable

3-1 TLF3000%& {4-1%E %%

TLF3000[7I DTMIl 3% 2 48«

1. L HITLF30001X %%, JEBhTLF3000/#:, Herh 6t I TLF30001% %, M “RUN APP” HEA W FH 5

T -

 Teledyne LeCroy : BT 5 L€ phy layer & production tester

=E
I 7o
[ cotteciion EFTSTIRRE

?&@CN e 1}@1 @O

1 i

==
=

2. W EDUT controlZ 4. “Comport” EAHNFIER I,
rate” i% “115200” ; “HW flow” . “SW flow” F1 “Parity bits” #Fi% “None” ;

bits” i%& “One” .

[& 3-2 TLF3000%X {4

“Interface” & “H4” ;
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w* DUT control

(‘nmport‘(‘um

Int&r‘fam‘ H4

Band rate| 115200

4 4| «

H¥ flow|hone

.

SW flow| None

H

Stop bits|Une W

H

Parity bits|None

l

3-3 DUT Controlfit &

3. fE “DUTfeatures” 1, i “Query DUT” #2411 3REXDUTHIAH & 14

* DUT features

Central
Peripheral
Broadcaster

Observer

supportz advertsing extension
Supports data length extension

May supported adv octets| 255

Max supported Tx octets| 251

Max supported Tx time| 17040 us o
Supports 2Mbps

Supports long range

Supports stable modulation index

Supports supplemental [7]

3-4 DUT Features3% B

4. 7£ “Run mode” "2 i A

* Run mode

Unly test against limits
Bun to completion
Reorder tests

Loop tests

Show table

3-5 Run Modefit &
5. i “clicktoadd test” , FH “Phy Level Test” F1fl. sidiEH “TP/TRM-LE/CA/BV-127 X NiAv B ik

P R A Test Case. 17 [ Test case I i & Channels. Packet Lengths, Number of packets%% il
w58 ARG, & “Apply” , FERtestivll.

WA © 2021 IRIITTIE TR % 0 A7 PR A =) 6
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WIRIEAT

K] Phy Level Test

o TB/TRU-LE/CA/BV-12 | Carrier Froguency Offsot & Drift  2Mbps

0.8 + Channels

0.6 2] 121/ 22[] 32
3i/] 18] 231/]
o5 4] 181/ 241]
5| 5] 35]
ot 6 E] 361
. 7if] 17H] 271f) 37K
8] 181/ 28] 38K)
03 4 9] 191/ 20K] 39K]
Clear 411
02 | @Seect ar
©Prinary sdvert:
o1 | @ Dste / Secondury advertising
© Speci fication chann
oo | o=

Standard

0[] 10[] 20[/] 0[]
1] 11[) N[ 31

» Packet Lengths

@ » Number of packets

Restore Defaults

[%] 3-6 £ Test Case

6. i P IFEEII. MBERUE, & BB AR HTMUS 5 Log. AT i i B fRAF 24l ) log Bl A

@) fr A7 4 Fr Il A .

3.3.2 CMW500 DTMTI3x

5 3CMWS00 DTM IR IR 55

S8 @ Q< DT OO

i Tt
Tape Attemtioa] 00 3 <]
o e

[&] 3-7 iE1T Test Case

1. e 223 CMWS00 ) 3R A1 BR S

2. FUSBZIERZCMWS00ATH & AR FTUART SR 1, i CableZkiZE #2CMWS00F1 FF R A FIRFIm 1, BN E

B hnl&l 3-8/~
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Micro USB Cable PSCCCIT a

[& 3-8 CMW500% {thi% 2%
CMW500 ] DTMII 5 8
1. BB CMWS00 A FEA MRS, EICMWS500E 3 RIEHCHE A 51 RZH, Sl A Zhi .

(1) fEFcMwsoo e g8tk F, st “MEASURE” #%4H 3 A Measurement Controller L1 5, 1%
# “Bluetooth” FHJ “Measurements” .

® Measurement Controller

Taskbar entry ~ State

-4 General Purpose RF

L-Measurements
4 GSM

~-Multi Evaluation

L-RX Measurement
% WCDMA FDD UE

TX Measurement

"-RX Measurement
% CDMA2000

=TX Measurement

~-RX Measurement

4 1xEV-DO

“-TX Measurement
% WLAN

L-Multi Evaluation

% TDSCDMA UE

=TX Measurement

L-RX Measurement
%G LTE

F-TX Measurement

"-RX Measurement
% Bluetooth

IMeasurements

“-RX Measurement

OFF

O OO OO o O OO OO OO O

3-9 CMW5003% 7F MR Bl B

(2) FECMWS00fX A5 THIAR [, 1% “SIGNALGEN” %4l N\ Generator/Signaling Controller 51i, %
£ “Bluetooth” ] “Signaling”

FEAUITE © 2021 GEIITTIC TR A PR 2 7] 8



N

GA@DiX K

j;

I

‘Taskbar entry  State

~General Purpose RF
i-Generator
#GSM
“-Signaling
~WCDMA FDD UE
L~-Signallr|g|
A CDMA2000
“-Signaling
~TDSCDMA UE
I-~-Slgnallng
~LTE
L-Signaling
#<Bluetooth
L{Signa]lng

| O O O o o O

3-10 CMW500f5 & MIXEC B

2. #EHEUART,
(1)  HafECcMWS5008: TEKEN O 223 . CMW5S00-5 JT & B UART I 1E A2
(2) cMws500H 2R A UARTE FHICOM T, Tk 38 H 7 MR U5 DTMIN K [ 44 BC B0 o7 TP R . &

BRSNS, Z2HECE TG, ST “Connection Check” JE#:UART. UARTIE$E I J5 B AT 3k
F7DTMIIAR

General Setup
Connection Status Operating Made | RF Test Gl Ev\bl.l
MY (Masten) o Burst Type Low Energy |
R Power e PHY 1Mbps | [

RX Meas.
EUT Comtrol . mFsewp
MW Interface USE to RS5232 adaprer = RefTx (EUT)
EUT Comm Protocal | HCI =/ Channel 0 Goto...
Wirtual COM Port COM4 Frequency 2402.0 MHz
Baud Rate 115200 v | T Level {CHW) —10.00 dBm
— | Exp. Nom, Pawer 1000 dBm

Stop Bits 1 = o
Parity. Hone El il k1= r
Protacal None > ‘Signal C
Autoreset EUT i Packet Typs  |[RE_PHY_Testitef
Use BR/IEDR Sattings I Payload Length 37 bytets)

Battern Type 10001000 <

Event Log
07:

[&] 3-11 EIEUART

3. E/TDTMHAFNMLIR.
JAECMWS00% A, & “CMW RUN” , Bn#RBLEM A FE FFBLE_PHY 5 0 0, A »rn 3FATDTMI
ko
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(Su
=

T

B R85 MM - BLEFIY.5.0.rp
Fe View Resourses  Options
b i 8o
r.m1m|rau\nm\

Testplan Favoriter  Securty  Help

T)New 25 0pen @ Save Al | 3
BLE_PHY_5 0 0mp |

24Add [ Remove e 23 OpeninFle Bromser | [Run] « st i swp e @ Paramesers. 23 Rasources I Et B Sove A U Loop Mode
Emo —_—
Coc T P [EX HEEEL)
Loca T P
o T P S =
)
o Il omcintating

BTLE Cornaet
BTLE_RF_PY_TS.5.0.0
prr——

Tetoan Detots Tl Masmomrart Rapmt_ SCPI st Progress Log

ession SmartScan _License Server: CMWSD0, Seral #147435

4. HEMRRE

DRSS A5 2 B s A SR &

3-12 CMW500 DTMIUIZ B

i 3-13f R

Report Info:

Testplan:

User:
Comment:

Test Executive:

Instr tID 1:

ROHDE&SCHWARZ

Measurement Report

. 04/14/2019 8:19:12
Date: PM

C:\Users\SmartScan\Desktop\CMW-RUN\BLE_PHY_5_0_0.rstp
SmartScan

R&S CMWrun 1.9.5

Rohde&Schwarz, CMW, 1201 147435,3.7.50

HO51F, HO52F, H054B, HO55H, HO90A, H100A, H110A, H200A,
H210A, H220A, H300A, H5508, Hsmé H590A, H600B, H605A,
H612A, H690A, KBO36 Kaoas K999, K999, KA100, KA100,
KA KAA KAA20, KAAZ0,

1
E400, KE400, KE500, K
' KF500, KF502, KF502, KF503, KF503 "KM010, KM010,
KMO11, KMO11, KM012, KM012, KM050, KM050, KMO51, KMO51,
KM200, KM200, KM201, KM201, KM400, KM400, KM401, KM401,

KM403, KM403, KM405, KM405, KM500, KM500, KM502, KM502,

3-13 CMW500 DTMIUR IR &5

(1 {58 B
CMWS00H L 1) B shfb kg, 7 B AT,

FRAL

TH © 2021 FRIYNTHETRH B B RA R
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4 [ FiEf#

RrD V& AN, BB e DL E AN R . Pl E Sdirect_test_modess 5l AR 8t LIAAHOCHCE, DA 2
R B AR K o direct_test_modezs il TAREERIAME FH T AARAE Al 5L 4% o

4.1 TEEF
direct_test_modefﬁ?SDK_Folder\proj ects\ble\dtm\direct test mode, H TR S
FEKeil 530K T

X i T Fdirect_test_mode.uvprojx TRE A, {EKeilsF & & DTMA. FH 7 ffildirect_test_mode .72 H s 44
¥, SRR 4-1 Fios.

%% 4-1 direct_test_mode3Z {45 AR

Group X IR
gr_libraries hci_uart.c 18 [t BLE STACK DTMIIIE Y UARTBRZ
user_app main.c main() A\ R,  SEHIHC) UARTHE: LV
(=== 1Y RYIN]
4.2 BLE R &m0

GR55xx UARTI AEFE At UARTORIUART LG N 1. GR55xx % 411 JT &4 /¥ FHUARTO, GPIO10/GPIO111E
JNUARTIITX/RX, GPIO2/GPIOSHE NHiis 55, A% N115200. LAGR551x SDK A, HEHEIT & WK AII0M 556
%, BEEWT:

P12 THEHZX FMuser app\GR5515 SK.h

ZFR: HCIUART IO CONFIG

/*******HCI UART IO CONFIG***********************/

#define HCI UART ID APP_UART ID 0
#define HCI UART FLOW ON 0

#define HCI UART BAUDRATE 115200

#define HCI UART TRN_ PORT APP IO _TYPE NORMAL
#define HCI UART FLOW PORT APP IO TYPE NORMAL
#define HCI UART TX PIN APP IO PIN 10
#define HCI UART RX PIN APP IO PIN 11
#define HCI UART CTS PIN APP IO PIN 2
#define HCI UART RTS PIN APP IO PIN 5
#define HCI UART TX PINMUX APP IO MUX 2
#define HCI UART RX PINMUX APP IO MUX 2
#define HCI UART CTS_ PINMUX APP_IO MUX 0
#define HCI_UART RTS PINMUX APP IO MUX 0
#define HCI UART TRIGGER PIN AON_GPIO PIN 1

JRBUITAT © 2021 PRYINTH I TR I 0 A7 PR A 7 11
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L EER:
SR A 7 2 AR A A i 2 PR S Ons L ey o T C

e Ed FHUART LS 1, F5/EGR5515 SK.hF 4 HCI_UART ID% 5E XAE T IAPP_UART _ID 1. il 5 M4 15 0 b
T UARTHJIOMES 5< &R, 1BEUGR5515_SK.hFHUARTS| JHIZ AL E . < T GRS5xxIIOE H, 155 % Xt W IGR55xx &
%l Datasheet.

4.3 FBFEDTMINEE

TEBLEN H TR -F R AEDTMINBE 1) 7 B AN T
1. ERAHTREAMAhc_uart.c XA F-AEmain.c XA 5] Fhci_uart.co

2. i Fible_stack_init() BRI EHT UG AL IE A RS
3. IR B Fble_hci_uart_init() B8 BTG4 DTMASE FH FUART S 11 K DTMIIAE T 75 B8 A B il .

#®12: THHZX TNHuser app\main.c
AR main();
#include “hci uart.h”
static uint8 t s hci buffer[256] = {0};
int main (void)
{
ble stack init (&app ble callback, &heaps table);/*< init ble stack*/
ble hci uart init(s hci buffer, sizeof (s hci buffer));
//loop

while (1)
{
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G@D] X DTMFBhIR,

5 DTMEZMR

DTV — % 75 B b AR A 3% B Bh5e i, X3S SRR 2 (8] i 32 Bl HCIay 2528l . AT PLF3)
N R HCIH A IR A AT DTMII R

AT A A e DR L R GRUart & IZHCIHr 272 H DUTHEADTM TXERRXAE 2, M2 HiAth 4 52 T
AEo UTINERVEIGMR PRI E & X, AR SCATER.

L1358 8R:
T LE B O A AT IR .

5.1 4T 42HCI

UTIE IS K IEHCH 232 HIDUTHAT IR . HCIHr 2 B T B DUTHPIRZS B0E R DUTSE i /E « DUTHUTIR [H]
FIHCIEE B B T s 5 B . FRHCIHr 288 5 H G N [ HCI 34 .

5.1.1 HCI4F S 18 T\,

HCIfr 2 Bl F 45 M W 5-1F17s .

1 2 1 ZHKE T
HCIRAY | ., . "
(0x01) BAERS | ZBKE S8
& 5-1 HaOG S HIEEER

© WAMIREIERTT (HCI Command Packet) : HCIZEAY, Xif W UARTHZ [ (5 /R #F A0x01.
* PR{ERY (Op-code) : X AHE TN, KEE2595.

«  ZHKSE (Parameter Length) : FTESHHISKE, KE1F7T.

* 2 (Parameter) : ZHFAR . SEI N HKE S B A&,

5.1.2 HCIE 4%\
HCIEE B AL S5 R i B -2

1 1 1 SHKE F
HOIM | B -

(0x04) | %A%

[& 5-2 HOE S HEEERR
o EHBIEEIS R (HCl Event Packet) : HCIZEAY, X S UARTHE 1 FE R £FN0x04.

o FH{SKAYEIS (Event Code) : XTEHAFRIATIUN, KE1FH.
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DTMF-Zh iR

«  ZY¥KFE (Parameter Lengt

=¥ (Parameter)

5.2 & i%HCI
TE RIEHCIMR Ay 2 /1

h)

e LA HE
L HIGRSSxx# 4 (DTMIREFEE T , 4

s TR ZHMEKE, KE1F.
: HESUC SR BLEKES BARaSHK.

ZIEHCIHT S .

*  IZ{TGRUart, AR¥EDTMIM G {F A ef S B R FEAR R R Bl 7 1B A3 55 2

8], I EO,

Mg TAEEHUE, Al GRUart KiXHCIET 4. 5DTMIIIRAE S IHCI#T 2 -

. LE Reset Command

. LE Transmitter Test Command

. LL Enhanced Transmitter Test Command

. LE Receiver Test Command

. LE Enhanced Receiver Test Command

. LE Test End Command
PUR AT VAN T — 225 H I dy
5.3 DTM TXFEEhNIR

5.3.1 2 &IDTM XT3z

LE Transmitter Test Commandfiy

A I

an

4T 1B ZDTM TXIIR .

GRS5xxH LA [i] 72 7] [ i 7] 72 45 2 5 1l

[& GRuart [m) X

Receive Data
Serial Port Setting Fornat: ASCIT © Hex Show Tine [ Font Size 10
Porthene [cou7 TLink O © Backgrowmd: © Vhite O Black Search |

04 0E 04 05 1E 20 00
BaudRate ({5000
DataBits |2
Parity [None
StopBits [1
Flow Control

® [ciowe ox
Pause | Clear

TxRx Data Size Send data

Single |Julti
Tx Count |7 Bytes | poymat: © ASCII © Hex  Loop [] Period®  =las [ Newline
Re Count [7 Bytes || 1E 20 03 00 25 00

Came )

File path (5eove ] ot Psse [ st )

Port Opened _CTS=1 DSR=1DCD=0
A
5-3 f&inie 4 S

AR E

LT © 2021 IR TR A A IR 22 7]

14



G@D] X DTMF-Zh iR

K 5-3f17~, GRUart&i%16i3HIIHCIETA 01 1E 20 03 00 25 00%GR55xx, #7~RF PHYTEH %
N2402 kHz{E 18 _FRIEKE 377 HIPRBSOMIAF 41 . 24GRS5xx T 2A AT 1Z#AE J5, GRUartF i3 [0 &
(16t HIHCIZEA04 OE 04 05 1E 20 00,

A IEGAN A, EEEMF P H7.2 LE Transmitter Test Command.

5.3.2 = 1EDTM TXE

LE Test End Command s 245 1L IEEBEAT IR . 7EFF U6 N — /N DTMIINR 2 A, A2 EE S0 fe 1k 2w IE7E it
AT HIDTMIINR

[& GRuart - [} X
- o B “Receive Data — —

Serial Port Setting Fornat: ASCIT © Hex Show Time [ Font Size 10
PortNane (con TLink COC 1 Background:  © Vhite ©) Black [ Search |

04 OE 06 05 IF 20 00 00 00
Baudate [|5500
DataBits |2
Parity  [one
StopBits |1
Flov Control

@ [Close Port
Save | Pause |[ Clear |

TxRx Data Size Send data

Single |Julti
Tx Count 11 Bytes Fornat: © ASCIT © Hex Loop Period 50 T ns NewLine
Rx Count |16 Bytes |[01 IF 20 00

file path Browse )[Send [ Pause
Port Opened  CTS=1 DSR=1DCD=0

& 5-4 Z1k& 4
W& 5-4ffi7~, GRUartkKik163E#HIfIHCIAT A 01 1F 20 00FIGR55xx, % EDTMIIR L

o MGRSSxHEAHAT IZERME S, GRUartl Y 2 H [ml 2 1613k HIHCIF {404 0E 06 05 1F 20 00 00
005,

a2 IEGN A, ESH M H)7.6 LE Test End Command.
5.4 DTM RXFEM3x

5.4.1 BEIDTM RXTiz

LE Receiver Test Command T /2 ZDTM RXJR . GRS5xx B 1E [ T #iZR W W B A0 310 S e 31 i) e
A
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DTMF i

[& GRUart

Port Opened  CTS=1 DSR=1 DCD=0

- o X
Receive Data
Serial Port Setting Format: ASCIT © Hex Show Time [[] Font Size 10
Porthane [oou7 JLink COC | Backgrownd: @ Vhite O Black
04 OE 04 05 1D 20 00
BaudRate ;5500
DataBits |3
Parity [None
StopBits |1
Flov Control
.
T
TzRx Data Size Send data
Single |Julti |
Eaicay 5 Btes | Foynat: O ASCIT © Hex  Loop [] PeriodS0 [+ as [ Newline
s |7 Bytes ||0 10 20 01 00
file path

[# 5-5 $Z IR S 5

& 5-5178, GRUart&i%163HIIHCIATA 01 1D 20 01 00ZFIGRS55xx, F7/~RF PHYZESHZE ~2402
kHz {18 W EHE T . 2GRSSITUA AT 1ZE1E G, GRUartBH I 2 H 7 B 163k HlHCIZE/F04 0E 04 05

1D 20 00

Za A HVEGNH, 1S FH117.4 LE Receiver Test Command.

5.4.2 {=1EDTM RX;Niz

LE Test End Command iy & 4445 1L IEFEREAT (0. AERXIIRAR A, 3R [l S fF v i) i Bt W 2 i o

e BRI ) HodiE B AN L

W 5-6f7~, GRUart/&iX163EH|IHCIHT401 1F 20 00F|GR55xx, Fnfs (EDTMIMR

[& GRuart - [m) X
Receive Data
Serial Port Setting Fornat: O ASCIT © Hex Shov Tine [ Font Size 10
Porthane (con7 JLink COC | Backgrownd: @ Vhite O Black
04 OE 06 05 IF 20 00 00 00
BaudRate [;qo0)
DataBits g
Parity [Nome
Stopbits [1
Flow Control [ 715
o
E3r
TxRx Data Size Send data
Single |Julti
Tx Court |11 Bytes | poypat: O ASCIT © Hex  Loop [] Period® [+ ns [ Hewline
Rx Count [16 Bytes ||01 IF 20 00
file path

Port Opened  CTS=1 DSR=1 DCD=0

5-6 fF LA

o GRS HUAHAT IZIEME G, GRUartF I 2 H A F 161k HiHCI$ 404 0OE 06 05 1F 20 00 00

00,

ZAan 2 AN, ESE M A H)7.6 LE Test End Command.
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5.5 FA S

FAH HCIT 2 N GoodixEGR55xx DTM L% L8N e Hl A A dr 4, B BsHEH P 52 ik, A8 T4
HEHCl, DUR ZE A=A R il g AL HCI (LE Generate Signal Carrier Wave Command) Fl1#E & DTM TXI
AR BT R A HCL (LE Modify TX Power Command)

5.5.1 £ A BEB S

A R B E U A 4 LE Generate Signal Carrier Wave Command B T )8 h B i ik . GRSSxx B E e {518 4

& GRUant - o x
Receive Data
Serial Port Setting Format: (O ASCIT @ Hex Show Time [] Font Size |10
PortName |aoie So S Background: (® White (O Black Search
) 04 OE 06 05 31 FC 00 FF FF
BaudRate

DataBits 8

Parity

StopBits
Flow Control

@ |Close Port

Save Pause Clear

TxEx Data Size Send data

Single Multi
Tx Count 10 Bytes  Format: O ASCII @ Hex Loop [] Period®  [Slas []Hevline
R C. = Bytes  |P1 31 FC 06 FF FF 01 00 00 00

Clear
Browse Pause  Clear
Port Opened _CTS=1 DSR=1 DCD=0
" =S A AN
B 5-7 ERBHIK L

R 5-7F78, GRUart&i%16iE#HIMIHCIET 401 31 FC 06 FF FF 01 00 00 00ZFIGR55xx, F%/~RF
PHYZEA R 2402 kHz {5 1 b R IE B IR E AL . SGRSSxx AT IZERE RN 5, GRUartiG W B H Bl 2
116 fHCIZEf04 0E 06 05 31 FC 00 FF FF.

Za A HIEAN 4, 15 EE I HILE Generate Signal Carrier Wave Command.

U7 354 BR:

1§ FLE Generate Signal Carrier Wave Commandfr 21, WRGIES IEEHAT, 55 KIELE Test End Command
EEPATHAE 515 10

5.5.2 I EDTM XXV L S TR a5 &

BB DTM TXI 1) & 5 T 2% 4 4 LE Modify TX Power Command [ T 17 LE Transmitter Test Commandf) & 4+
DiZe. DTM TXIA K & 55 D2 BRI 7 dBm.
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G@D] X DTMTF-2hiix

GRUart - O X

Receive Data
Serial Port Setting Format O ASCIT @ Hex Show Time [] Fent Size |10

Backgroumd: @ White ) Black Search
04 OE 06 05 31 FC 00 FF FF

PortName [coma4s JLink CDC

BaudRate || eony
DataBits @

Parity  None

StopBits |
Flow Control

@ [Closs Port

IxEx Data Size Send data
Single Julti

Tx Cout |20 ByteS  pormar: () ASCIT @ Hex  Loop [ Peried® 5| me [ Newline

Re Count, 18 Bytes |71 31 FC 06 FF FE 02 00 00 00

Clear

file path Browse Send Pause  Clear

[%] 5-8 I EDTM TXNIR UL BITh R G4
K 5-8fff/~, GRUart&Zi%16i3HH|HCIHTA 01 31 FC 06 FF FF 02 00 00 00ZF|GR55xx, F/FFLE

Transmitter Test Command ) & 3 ThZ A5 H0 dBm. HGRSSXxPUT ZERAVE KT /G, GRUart¥F ) H Bl & 11653
#IHCI® 04 OE 06 05 31 FC 00 FF FF.

ARG, EEE M HILE Modify TX Power Command .

U7 354 BR:
. LE Modify TX Power Command i F J-LE Enhanced Transmitter Test Command.
© DASERREDERBCE, HITRI.

*  fHHLE Modify TX Power Command#i 2 Hll, WHR AT IEEPAT, 7 KIELE Test End Command:¥ IE7E 4
ITHESAF 1L,

5.6 /Eu_.\$IJ\
1. WRkr1EE 2% (RF-PHYTS.pdf)
2. TXPowerflliXMI&5 R, 7FZ it ACable Loss.
3. DTM TXIMRMF, LE Transmitter Test Commandf] HILE Enhanced Transmitter Test Command &A%,

4. DTM RXJAXES, LE Receiver Test Command ] FHLE Enhanced Receiver Test Command &1t
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6 & M ia)RR
AERER 7 AEFATDTMIGRES, AT RE BRI iR DR f Ab 3 7%

6.1 MikAY, TETLAHESHEGESTH
I 2 i i
il FHGRUartHf: C B T B0 N, a2 ANRE T K B 2 .
i) 725 53 At
WA DR E A R
ATk
fa 2 H b 5 DTMIE - T UART 5| JEIZ 50T R, R 22 2%54.2 TI0 B % 2% v [
R IER, EAE S O THEBMNACERICE (R, 1AL, BdEhn) , DU E S DL 72
SR

6.2 TR SN BEHITERM

i) e 4138

P 0 TR A & R R e AT R

AbFE T i

FEHR O H N LR, HEE:
T fir & ¥ Lh 16kl R % .
i 2 T A HCHIE .
RIEMANS, AT B RIE R EWATRF .

AR AT SN BEIESIRIE, T lF IR IETESAT I 4

6.3 =4 B KW
Ir] R A
i Fi 8 1 B RN K LE Generate Signal Carrier Wave Command 5 & [F1 5y, {H A2 553843 I A A6 I 3] 1 A
OEVE RIS
IFi] 53t

AN A HAB IEAE AT IS

=i
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=
s

GA@DiX i

o b R
J6 K IELE Test End Command & IETEPAT L5545 11, PR IELE Generate Signal Carrier Wave
Commandy=4: FLEIK

6.4 IE & BTIHER K

s AR
f8 FH £ 11 T AR X LE Modify TX Power Command f& i [B1 B Dy, (H 2 AR AR I 1) A BB I Dh ZIF R
Bz .

N 5

LE Modify TX Power CommandFF A BE 37 B i 48 Y /i A R I Th 2,

o AbETTVR
S RIELE Test End Command i IETEHAT HIME 5545 1k, FE K IELE Modify TX Power Commandf& 50 & 5
K, )5 KIELE Transmitter Test Command/E 31DTM TXIL .

L7 53 RA:
BRI D2 () i A ANIE A T8 F R A5 5 IR 3 5
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7 MIR: RENSR-hE A MHOS S
7.1 LE Reset Command

R7-1@wSEA

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x03
Command Opcode MSB 0x0c
Parameter Length 0x00
F7-21EOEH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xOE
Parameter Length 0x04
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB 0x03
Command_Opcode_MSB 0x0C

0x00: Command succeeded.

Status 0x01 - OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.

7.2 LE Transmitter Test Command

*x 73 LN
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB Ox1E
Command Opcode MSB 0x20
Parameter Length 0x03
=(F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Frequency
Range: 0x00 - 0x27
Data Length 0x01 - OxFF: Length in bytes of payload data in each packet.
0x00: Pesudo-Random bit sequence 9
0x01: Pattern of alternating bits '11110000'
Payload Type 0x02: Pattern of alternating bits '10101010'

0x03: Pesudo-Random bit sequence 15

0x04: Pattern of All '1' bits
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Byte Description Value
0x05: Pattern of All '0' bits
0x06: Pattern of alternating bits '00001111'

0x07: Pattern of alternating bits '0101"'

F7-4 1RO EH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xO0E
Parameter Length 0x04
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB Ox1E
Command_Opcode_MSB 0x20

0x00: Command succeeded.

Status 0x01 - OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.

7.3 LE Enhanced Transmitter Test Command

*x7-5 LR
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x34
Command Opcode MSB 0x20
Parameter Length 0x04
= (F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Frequency
Range: 0x00 - 0x27
Data Length 0x01 - OxFF: Length in bytes of payload data in each packet.
0x00: Pesudo-Random bit sequence 9
0x01: Pattern of alternating bits '11110000'
0x02: Pattern of alternating bits '10101010'
0x03: Pesudo-Random bit sequence 15
Payload Type
0x04: Pattern of All '1' bits
0x05: Pattern of All '0' bits
0x06: Pattern of alternating bits '00001111'
0x07: Pattern of alternating bits '0101'
- 0x01: Transmitter set to use the LE 1M PHY

0x02: Transmitter set to use the LE 2M PHY
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Byte Description Value
0x03: Transmitter set to use the LE Coded PHY with S = 8 data coding

0x04: Transmitter set to use the LE Coded PHY with S = 2 data coding.

F 7-6 1RO EH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xO0E
Parameter Length 0x04
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB 0x34
Command_Opcode_MSB 0x20

0x00: Command succeeded.

Status 0x01 - OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.

7.4 LE Receiver Test Command

R 77 HSHER
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x1D
Command Opcode MSB 0x20
Parameter Length 0x01
= (F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Frequency
Range: 0x00 - 0x27
= 7-81EOEH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xOE
Parameter Length 0x04
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB 0x1D
Command_Opcode_MSB 0x20
0x00: Command succeeded.
Status 0x01 - OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.
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7.5 LE Enhanced Receiver Test Command

F 79 EEN

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x33
Command Opcode MSB 0x20
Parameter Length 0x03

= (F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Frequency

Range:0x00 - 0x27

0x01:Receiver set to use the LE 1M PHY
PHY 0x02: Receiver set to use the LE 2M PHY

0x03: Receiver set to use the LE Coded PHY

0x00: Assume transmitter will have a standard modulation index
Modulation index
0x01: Assume transmitter will have a stable modulation index

#* 7-10 REIEH#
Byte Description Value
HCI Event Packet 0x04
Event Code 0xO0E
Parameter Length 0x04
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB 0x33
Command_Opcode_MSB 0x20

0x00: Command succeeded.

Status 0x01- OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec for

a list of error codes and descriptions.

7.6 LE Test End Command

= 7-11 SR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB Ox1F
Command Opcode MSB 0x20
Parameter Length 0x00
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F7-12 1BEEH

Byte Description Value
HCI Event Packet 0x04
Event Code 0xOE
Parameter Length 0x06
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB Ox1F
Command_Opcode_MSB 0x20

0x00: Command succeeded.

Status 0x01 - OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.
Number of packets received(LSB) OxXX

Number of packets received(MSB) 0xXX

7.7 LE Generate Signal Carrier Wave Command

R 7-13 SRR

Byte Description Value

HCl Command Packet 0x01

Command Opcode LSB 0x31

Command Opcode MSB OxFC

Parameter Length 0x06

Reserved OxFFFF

Private Command 0x0001: Generate signal carrier wave.

=(F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.

Frequency

Range: 0x0000 - 0x0027

* 7-14 REIEH

Byte Description Value
HCI Event Packet 0x04
Event Code O0xOE
Parameter Length 0x06
Num_HCI_Command_Packets 0x05
Command_Opcode_LSB 0x31
Command_Opcode_MSB OxFC

0x00: Command succeeded.
Status 0x01 - OxFF: Command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.
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R A FH HCI

A

1

]

Byte Description

Reserved

Value

OXFFFF

7.8 LE Modify TX Power Command

Byte Description

HCl Command Packet
Command Opcode LSB
Command Opcode MSB
Parameter Length
Reserved

Private Command

TX power

Byte Description

HCI Event Packet

Event Code

Parameter Length
Num_HCI_Command_Packets
Command_Opcode_LSB

Command_Opcode_MSB

Status

Reserved

£ 7-15 SRR

Value

0x01

0x31

OxFC

0x06

OxFFFF

0x0002: Modify TX power.

Range: 0x0000 - 0x0007 dbm

£ 7-16 IREIHH

Value
0x04
OxOE
0x06
0x05
0x31
OxFC

0x00: Command succeeded.

0x01 - OxFF: command failed. See "Volume 2, Part D - Error Codes" in Bluetooth Core Spec

for a list of error codes and descriptions.

OXFFFF
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