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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

DTMIIA K F UARTHHE 4% 11 5 0 A MNASGEAS « W - A SCE T F A S04 (HCICMD) %4l RF
PHY, HATIRRIRE

FEREATRAERT, ATZ25 LR SO

R11XHEEE

B bi::py

Xf RS TT R e A #BGRSxx SDK LA K - T-SDK 14 B F & A s

J-Link [ 1 487 J-Linkf# FH 599 :  www.segger.com/downloads/jlink/UM08001_JLink.pdf
Keil F 1 304 Keil BEZH#RVE VLT :  www.keil.com/support/man/docs/uv4/
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2 DTMIVAE ZE R TS

TS T DTMA I BUHE S AT S AR -

DTMIHE AT R

2.1 DTMRAEZR
DTMIN A =R R A iR %
* A4 (Device Under Test, DUT)
o _PAIHLIER % & (Upper Tester, UT)

o NI K #S (Lower Tester, LT)

but Upper Tester

TXD
» RXD

RXD
TXD

A

RF(2.4 GHz)

@l omcoeoeeeeeemmemmoemececceocaooe -

T » Lower Tester

& 2-1 DTMIR 2244

DUTHI/E N K HIHL (Transmitter Device, TXD) Ei3ZUSHL (Receiver Device, RXD) , AK&f (TX) mdzik
(RX) Bluetooth LE Packet.

o REH (TXO K

DUTYE R S HLESR R ARSI 751, TIRAE IS 5 0 BrDUTHIA ST D3 L B fhi
o GRS 2 RS -

o B (RXO R

DUTZE S E MR SERF RN T L7 51, ATEAR R B3R AR A 7 51, IRAEDUTHR I LR %
ZE% (Bit Error Rate, BER) 452 WUE AR HIWHHE LI RE -

UT5DUTIE L UARTIE(S, LTS5 DUTIE Y Bluetooth LEIE{S . DUTIFUARTHIBC B S5t -

# 2-1 UARTSHIALE
AR (EEE) RN s R iva (=1 s D
1200. 2400. 9600. 14400. 19200. 38400. 57600

8 bits TR 5 1 bit V&=
. 115200. 230400. 460800 921600

2.2 DTMIRAE

EDTMIRE A2, UTIE I UARTHE 1 [MIDUTAIEHCIINR dr 4, SR 5 DUTIH UTIEI R IR &S 244 (Status
Event) E{7r 4k Sk (Packet Report Event) o RIZWLEIDUTHE N Z i, UTARE T A HAMN A4 & 7ER
E I B 935 A B2 BIDUTI R B, UTHE AR 5 &2 A7 i 245 DUT .

REJUAE & /A MHCIHR & /S F AT R R U1K 2-2 B
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% 2-2 RFSHCHE SIRET X &

RF Test Command / Event HCI Command / Event
LE_TRANSMITTER_TEST LE Transmitter Test Command
LE_RECEIVER_TEST LE Receiver Test Command
LE_TEST_END LE Test End Command
LE_STATUS Command Complete Event
LE_PACKET_REPORT Command Complete Event

DTMIJTX. RXFIENdHIIAE, Gk 2-2f7 7R .

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 7R 151
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3 DTV B 3iE
GR5xxK FH 2 28 UARTAL i HCIMTAS TR 4% HIRF PHY, Al S FrHCIAE 2 BTN ¥ 55 #5 7] F GRSxx32E 47 DTMITT
REIE o

A2 A FHTLF3000/CMWS5001E Al A MR &, TFAMAE A4S, A28 an ] s 15 i DTMII A 3R 15 9
AT DTMIR LG AIE

L1358 8R:
SDK_Folder X} B7:65 Fr SDKIIHR H 5%

3.1 B/ T1E

DTMIUAIA S H 2 7 EEAE % DA B AR A

- EfER
R3-1BEHES
AR ik
TFRAR X RSy Starter KitJF A& AR CBLRFIFR “TFRR” D
BER 22 USB Type-C (GR551x 5 41/ i Micro USB 2.0iE#:2k)
WM % CMW500/TLF3000

© BRffEE

R32MMER
R A
Windows Windows 7/Windows 108:1E &4t
J-Link Driver J-LinkBXZh#2 7, TNEMhE: www.segger.com/downloads/jlink/
Keil MDK5 IDET.H, SCHFMDK-ARM 5.20 S UL FRRAS, T#EMbk: www.keil.com/download/product/

GProgrammer (Windows) Programming T.E, TF#Mk: www.goodix.com/zh/software_tool/gprogrammer_ble

TLF30008 2144 A1 8K 5 T ME: www.fte.com/products/tlf3000.aspx
CMWS500 ) 3144 F1 8K 5 NP HE: www.rohde-schwarz.com

3.2 B R
DTM/R ] TREHIUEAS AL T SDK_Folder\projects\ble\dtm\direct test mode.

F P A B %1% F GProgrammerfidirect test mode\buildH 3 F¥idirect_test_mode.binlE ke 2 FF
KA. GProgrammerkesg [l 14 1 HAREEAE J71E, 152 (GProgrammer ] 7 Fiit) .
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L 358 RA:
FRFIES B oNGR533x 241, NI FRARHERF PAN e 6o TAEAC &, B Hdm B[ ik T et . BARR) TR
B, WZ%#6.2 GR533x DTM T f2HC & .

3.3 IMEIEE
TLF3000F ] DTMII R PR 5545 7 .
1. fEPC_FZ3ETLF30001) 44 AR 5 o

2. ffiHMicro USBHi & 8% H2TLF3000F1PC, fHUSBZE (GR551x &R I f# HIMicro USB 2.0,
fhGRSxx R A1 Type-C) FEHEZFF KARAIPC, [ HYIMNFFIZE (RF Cable) FEHZFF AR IR 4452
1 AITLF3000 TX/RX3Z 1 o

EHOR & BT B TR

Micro USB RF Cable

USB

[&] 3-1 TLF3000i% iR EE
CMW500 ] DTMURIA 15 44 42 -
1. {EPC_L %% CMWS00 /) B FI K S

2. [fHUSBZ (GR551x &R I HMicro USB 2.0, HABGRSxx R FI{# H Type-C) EH:CMWS00FI I &
BREJUARTS 1, 8 FH 54 5] 4l 2E - (RF Cable) #E3#:CMWS00HT T & B HIRFH 1

EHoRE W ERR:

FAUITE © 2023 IRYINTTC TR A% 0 A BR A 7
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CMWS500

Micro USB RF Cable

& 3-2 CMW500iE R = E
3.4 MR I IE R T2
A5/ 2B TLF3000F1 CMWS500 /I DTM IR IE I A2 -

3.4.1 TLF3000 DTM;T3x

TLF3000/1I DTM I it 45 B8«

1. L HITLF30001%#%, JEBNTLF3000/ 08 A4, X R ITLF300014% 7%, sidi “RUN APP” it N\ HH 5+
M.

3-3 TLF3000%K {4

2. [CEDUT controlZ%. “Comport” EAHMNIKIH;  “Interface” i%& “H4” ; “Baud
rate” % “115200” ; “HW flow” . “SW flow” Fl “Parity bits” #Fi% “None” ; “Stop
bits” % “One” .

FRBUTT A © 2023 FYIHTIC TR BAR A PR 24 7] 6
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* DUT control

cmpm-t‘am hd |
Interfac,e‘ﬂ-l v |
Band rate| 115200 X
HW flow|None v

SW flow| None

1.

Stop bits|Une

Parity bits|None W

[#] 3-4 DUT Controlfid B

3.  fE “DUT features” ', i “Query DUT” #Z413REXDUTHIAH % JE 4 .

w DUT features

Broadcaster

Central
Peripheral
Observer

Supports advertsing extension Y]
Supports data length extension b/

Max supported adv octet,s

Max supported Tx octets| 251

Supports 2Mbps
Supports long range
Supports stable modulation index| |

Supports supplemental [

Auery OUT

[&] 3-5 DUT FeaturesF£EY

4.  1F “Runmode” H /A #AERIEA.

* Run mode

Only test against limits
Bun to completion
Heorder tests

Loop tests

Show table

[&] 3-6 Run Modefit &

5. fiili “clicktoaddtest” , #f “Phy Level Test” Jitiii. sidi &l “TP/TRM-LE/CA/BV-12" X} WA B ik
B E MR 1 Test Case. &[] Test case A it & Channels. Packet Lengths, Number of packets%5 ]l
B2, BETNE, SE “Apply” , SERtestivil.

FEAUITE © 2023 GEIITTIC TR 0 A BR 2 7] 7
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10| 0 phy Level Test =]

0.9 Carrier Froquency Offset & Drift  2Mbps Standard

0.8 ~ Channels

0.7 o) 10 206 304
1] 1] 214 3141

06 2] 12(f] 2] 2]
3] 13] 23] B

0s 4] 141/] 241 341
5] 15(/] 251/) 85/
60/ 160/ 261¥] 361/]

0.4 T 17 27l 3T
) 18] 28 8]

03 94/] 19K) 29K 9]

O Clear all
02 | @sdet a1
©Prinay,

o1 | @Dste / Secondary advertising

. () Spacifization channs

oo | Jo3s |

2
» Packet Lengths
@ » Number of packets

[&] 3-7 % ¥ Test Case

6. iy P IFARI. MBLERUE, = BBl AR HTMUS 5K Log. AT i B AR A7 2 AT log Bl .

© FRA7 2 1 Bk

[&] 3-8 i&Z{TTest Case

3.4.2 CMW500 DTV izt

CMW500# DTMI it A5 15

1. EECMWS00 N 154 R, BICMW500E 1 K IEHCIHE S 5 B MAS H, SEHLE S .
(1) FEcMwsoof #s AR I, s “MEASURE” %41l A\ Measurement Controller 7t 1fl 5, %

£ “Bluetooth” TH] “Measurements” .

FEAUITE © 2023 GEIITTIC TR 0 A BR 2 7]
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. Measurement Controller

Taskbar entry ~ State

4; General Purpose RF

i-Measurements
% GSM

i~ Multi Evaluation

L-RX Measurement
% WCDMA FDD UE

- TX Measurement

'-RX Measurement
4; CDMA2000

[~TX Measurement

~RX Measurement
4 1xEV.DO

~TX Measurement
4 WLAN

“-Multi Evaluation
% TDSCDMA UE

i TX Measurement

I~RX Measurement
% LTE

TX Measurement

RX Measurement
% Bluetooth

E"}Mnasummnnn

“RX Measurement

O OO O O O O Oo o O

3-9 CMW5002% 7 i B B

(2) FECMWS001X#5THIAR [, % “SIGNALGEN” %413t N\ Generator/Signaling Controller 51, %
£ “Bluetooth” ] “Signaling” -

f“ Generator Signaling Controller

Taskbar entry  State
# General Purpose RF
-Generator
A GSM
“-Signaling
#WCDMA FDD UE
g-----Signaling
#+ CDMA2000
-Signaling
#TDSCDMA UE
L Signaling
ALTE
L-Signaling
#+Bluetooth
i---lSignaling i |

OFF

O @ 0O s o 0O

-

[& 3-10 CMWS001E 4R EL B

2. EHUART.
(1)  HafrCcMWS500H: TEREN £ 2235 . CMW5S00-5 T & B UART i 11 1E i 422
(2) cMws00H B IRBIUARTEEH ICOM T, JF & H 7 A4 DTMIN K [ £ Bie BT B RRR . #F

BRI, ZHECE G, ST “Connection Check” YEH:UART. UARTIEE R I 5 B AT 3k
A7DTMIINR

AU © 2023 I TRHE A A R A 7 9
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BN suetoon

ot WG s
Connection Status Operating Mode  |RF Test

| CMW (Master) o Burst Type Low Enengy

R Power - PHY 1 Mbps

EUT Control Setup

HW Interface USB to RS232 adapter =] RxfTx (EUT) -
EUT Comm Protacol  |HEI =] Channel ] Goto...
Vinual COM Port COML Frequency 2402.0 MHz

Baud Rate 115200 ] Pl e 4000 dm
- = Exp. Nom. Power 10.00 dBm [Routing:
 Stop Bits 1 2l e r

Party None oilb r

Protocol None s ignal Characteristics

Autoreset EUT =

[RF_PHY_TestRal 7l
Payload Langth 31 byteis)

Pattern Type 10101010 =

Use ER/EDR Setlings [

[&] 3-11 EFZUART

3. iZ4TDTMHE LR
JAFICMWS005K {1, 1EH “CMW RUN” , IN#BLEN AR FPBLE_PHY_5_0_0, siifi *®o #EATDTMIN
ﬁﬁo

25 R&S CHWrun - BLE_PHY_S0 Orstp
Fle View Resources Optiors Testplan Favorites Secuity Help

22 30 accsers Tinew g50pen @ sevel | @ Aol

st P |UTS Tt | R | BLE_PHY 5 00 |

S14dd Remove favcrive 3 OpninFile Browser | [ Rur] 4 sien Wswp [ 18 | @ parameters 2 Resourcos - F 66t lSovw As 3 Loop Mode
R Eromiunx @S

TR £ [owain

BLE PHY 500
Tl Eescintatorg

[
© 20 BTE Corvet

@[3 Enem pe T 50
© Al SPCmatn

Tetpia Doats Yild Mesmusemar Rapsa SCPIPapant Progessig

Session: Smartscan _License Servers CMWS00, Serlal #147425

[& 3-12 cMW500 DTMIUK R E
4.  BHHEMEHE .
MREE R 52 B A ks, WE 3-13F1:

FRALITE © 2023 RINTHC TR (i A IR A 7
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®
ROHDE&SCHWARZ

Measurement Report

Report Info:

Testplan:

User:

Comment:
Test Executive:
Instrument ID 1:

. 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, H5708, H590A, H600B, H605A,
H612A, H690A, KB036, KB036, K999, K999, KA100, KA100,
KA150, KA150, KAT00, KA700, KAA10, KAATO, KAA20, KAAZ0,

ly

KA700,

ﬁswo, 'fgewo,x 200, KE200, KE400, KE400, KE
KM011, KMO11, KMO12, KMO12,
KM200, KM200,

, KM050, KM050, KM051, KM051,
, , KM201, KM201, KM400, KM400, KM401, KM401,
KM403, KM403, KM405, KM405, KM500, KM500, KM502, KM502,

3-13 CMW500 DTMIIi 3R &

(1 {53 B

CMWS00FZ L) B S AL, /& B AT K

JEAUITA © 2023 I EHB AR A IR A 7
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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
A 25 AR 7 2K

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 &t Bluetooth LE STACK DTMiIliR I UARTER )
user_app main.c main() A\ R,  SEHIHC) UARTHE: LV
=0 S RYIN]
4.2 it B i% &m0

GRSXx & it F R A $2 AL I UARTI 40 R £ 7R, direct_test_ modess il T2 BT R ARAE A%, BRIA
{5 FHUARTO (GR5526EKIAf# FHUART3) fENHCIEGFH .

%z 4-2 GRSxxits Fr IR A UART

GRSt H it TR AYUART
GR551x UARTOFIUART1
GR5526 UARTO ~ UART5
GR5525 UARTO ~ UART3
GR533x UARTOFIUART1

A AR AR OB O R, GRSxx &0 i RAINMBLEEE (T LR HF Fiplatform\boards\boar
d SK.h) M NPR:

. GR551x

/*******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

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 12
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APP IO MUX 0
APP IO MUX 0
AON GPIO PIN 1

#define HCI UART CTS PINMUX
#define HCI UART RTS PINMUX
#define HCI UART TRIGGER PIN

. GR5526

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

#define APP_HCI UART ID APP UART ID 3
#define APP_HCI UART FLOW_ON 0

#define APP_HCI UART BAUDRATE 115200

#define APP HCI UART TRN PORT APP IO TYPE GPIOA
#define APP_HCI UART FLOW_PORT APP IO TYPE GPIOA
#define APP_HCI UART TX PIN APP IO PIN 4
#define APP_HCI UART RX PIN APP IO PIN 5
#define APP_HCI UART CTS PIN APP IO PIN 8

#define
#define
#define
#define
#define
#define

APP_HCI UART RTS PIN
APP HCI UART TX PINMUX
APP_HCI UART RX PINMUX
APP_HCI UART CTS PINMUX
APP HCI UART RTS PINMUX
APP_HCI UART TRIGGER PIN

GR5525

APP_TO PIN 9
APP IO MUX 3
APP_IO MUX 3
APP IO MUX 4
APP IO MUX 4
AON_GPIO PIN 1

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

#define APP _HCI UART ID APP UART ID 0
#define APP_HCI_UART_ FLOW_ON 0

#define APP_HCI UART BAUDRATE 115200

#define APP HCI UART TRN PORT APP IO TYPE AON

#define
#define
#define
#define
#define
#define
#define

APP HCI UART FLOW PORT
APP HCI UART TX PIN
APP_HCI UART RX PIN

APP HCI UART TX PINMUX
APP_HCI UART RX PINMUX
APP_HCI UART CTS PINMUX
APP HCI UART RTS PINMUX

GR533x

APP IO TYPE AON
APP IO PIN 0
APP IO PIN 1
APP IO MUX 7
APP IO MUX 8
APP IO MUX 5
APP IO MUX 6

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

#define APP_HCI UART ID APP UART ID 0
#define APP_HCI UART FLOW_ON 0
#define APP HCI UART BAUDRATE 115200

#define
#define
#define
#define
#define
#define
#define
#define

APP HCI UART TRN_ PORT
APP_HCI UART FLOW_PORT
APP HCI UART TX PIN

APP HCI UART RX PIN
APP_HCI UART TX PINMUX
APP HCI UART RX PINMUX
APP HCI UART CTS PINMUX
APP_HCI UART RTS PINMUX

APP IO TYPE AON
APP IO TYPE AON
APP IO PIN 0
APP IO PIN 1
APP IO MUX 7
APP IO MUX 8
APP IO MUX 5
APP IO MUX 6

LT © 2023 RIS A A IR 22 7]
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L EER:

WAd BT R ARLARUARTS 1, 515 board_SK.hFAPP_HCI_UART_ID%:5E X, FEARHETF & AR _EUARTI 108
HRAR, BHUARTSIZINE . R TS FN0EH, 1555 X Bt i Datasheet .

AOANE FHIF R ARAE A ARFIIARL,  FH P 75 MR AT S B 0 A 1 A o 8 PR A E5O0S I ey o T C L

4.3 ZHEDTMINEE

7EBluetooth LEN ] TR B AEDTMINBE I 7120 RN F -
1. RIS _uart.cXXAEFAEmain.c AR 5 Fhci_uart.he

2. i Hble_stack_init()ER EVI U AL W A PR
3. fENIERALI BOM Hble_hci_uart_init() R 20w 4G4 DTMAE F (1 UART 35 11 52 DTMIIR BT 75 13 A5 S0k

B1E: THHZX TFMuser app\main.c
ZFR: main();

#include "hci uart.h"

int main (void)

{

ble hci uart init();

ble stack init (&ble evt handler, s&heaps table);/*< init ble stack*/

//loop
while (1)
{

}

RAUITE © 2023 RYITHIC TR R (A TR A 14



G@D] X 1§ F DTMTool T 53R
5 {& FHDTMTool 5 z/j izt

DTMIMR — % 75 Z L A ER B B 5E i, AXER SRFIMR 2 (8] FA8 Bl id HCIdr 2 588, P i r
F GRDirect Test Mode Tool (LL FfE#K “DTMTool” ) T EAEFLIMIAA N A& DTMIMN fiy 2 P47t

AAEAHDTMTool T H, LU A48 il {8 FHDTMTool 1.2 i ADTM TXERRXHE R, S HAh S 2 Theg. uTill
BREIERIENAATE & X, AR SCATER .

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

5.1 DTMTool T E /43
DTMTools& — 2l i A I&HCI iy 242 1 DUTHAT A I RFIIE T .

DTMTool W&k th e 22 35 FE 7, P vl BLEAR IR A0 zip U, 98 J5 XU GRDirect Test Mode Tool.exe Bl 7] 5
A

DTMTool == S 41 B A7 :
&

Chip GRS526 - Port COM15 - aoamobd QU A

Fublic Private

— Transmitter Settings

Channel: |19 ~ Data_Len(Byte): (100 |3 Packet Payload: FRES9 ~
PHy: 1 Mbps PHY Fower (dBm): —14 3 Station: formal ~ Transmitter
—Receiver Settings
Charmel: U w Mod Tdx: standard FHY: |1 Mbps FHY w
Receiver
Loz

Clear | StopTest

Port: null Baudrate: null DataBit: null StopBits: null Parity: null

[&] 5-1 DTMTool =& &

JEAUITA © 2023 I EHB AR A IR A 7 15
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G @DIX 18 FHDTMTool T2 Il i

L EER:

A DTMTool - A4 Kl B LLGRS526:85 J1 A LA S5 .

Chip: GRSxx:t» 5,
Port: H [imld5.

AOA/AOD: A A #4215 i FHHAoA/AoDINRE, W1/A)i% 75 1% B CTE (Constant Tone Extension) #H%

Q. EESO, EEITHEOTMINEK.

Q. Wi,

A FHOMRE, OREREES.

PublicE T : AT ETXFIRXMNAT A XS4, A/ 4 W.5.2 DTM TX T3l F15.3 DTM RXF-3))
M

Privateit . I E H & CMRBUA RS H, W REENRE. XOMEESE, HHNHI5.4
A 2.

Log: W RN AERSRA . PLADTMIR I AN g i H &

o Clear: H TR “Log” X BRI

.
=]

°  StopTest: 15 IEDTMIIi .

5.2 DTM TXF MR

5.2.1 BEIDTM XT3

1.

M SE R, EDTMTool TR F i, IEHAFIN BRI R, G FR AR e #0614 3 1
T, P ATIRE SE PRI UL R A1k “AOA/AOD” s @ BRI

WA ERRI G, %8 “Public” MEINAE, 7E “Transmitter Settings” X & BEMZEUE, M
i “Transmitter” , FFJEDTM TXIR, GRSxxHF LA [l 5 [B] B B [6] 75 18 5 15 8 A& Sk g 2 2 i £k
P,

FE Log X 45k 2 75 Xof o AR G R A G 2R

ANt AoA/AoDIN RE

PR PNAIN LR TR S G5 i = R L2 T = RS L D INA I P L UM S Vo

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 16
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a8

Chip | GR3525 - |Port | com1s | aoamor WO AQ

Public Private

[ Transmitter Settings

Charmel: |19 ~ Data_Len(Byte): 100 5| Packet_Payload: FRESS ~

PHY: 1 Mbps PHY Fower (dBm): 7 : Station: formal ~ Transmitter
—Receiver Settings

Charmel: 0 w Mod Tdx: standard FHY: |1 Mbps FHY ~

Receiver
Loz
"~

TH_Send:SetTzFower

TH_Send:01 31 FC 06 FF FF 02 00 07 00

TM_Recv:04 0E 06 05 31 FC 00 FF FF
SetTxzFower success

TH_Send:Transmit

TH_Send:01 34 20 04 13 64 00 01

TH_Recv:04 OE 04 05 34 20 00 Clear StopTest
CI Event Packet: 04

vant Code: 0E

araneter Length: 04

um_HCI_Command_Fackets: 085

ommand_Opcode_LSE 34

ommand_Opcode_MNZE: 20

asult: Succead v

Port: COM15 Baudrate: 115200 DataBit: 8 StopBits: 1 Parity: None
5-2 T AoA/AcDIIRERI R 2 T
°  Channel: J#iES, Y fFChannel0 ~ Channel39, X} & L4551 42402 + Channel * 2 (MHz),

°  Station: AIEFIEAT G, $2HENormal. High. Low —/METi.

- Normal: {#i I CORE SPECHLE IIbrE K B @Iz 5 (RS g R RS
ShHAI R R, ik EZAE A

- High: {#HCORE SPECHLE AR K BB, #(¥ ) KData_Len(Byte) FEX LA, HimBL&
J9lil EME, 1M/2M/S2 (500k)/S8 (125k) PHY X N £ 85 K & 7373l 1193/239/229/229 Bytes. i
170 R SR, Tk PRz .

- Low: fffGoodixH E X 1w bR, 0K Data_Len(Byte) FE LA, HdE K [

JE{H1 Byte, HDTMA& AL JE A & M5 x 312.5 pso BEATIEBARGT AN, Figgzmisl, M
Rt

i7EJ &1 FHLE Transmitter Test Command V2 F1FA7 HCI i 4 LE Modify TX Power CommandZH &
WA WTEANH, 1ESH M3+ 8.2 LE Transmitter Test Command V2#18.9 LE Modify TX Power

Command.

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 17
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+  T5AoA/AoDIfRE

XN S RO E L AR 25 W R S N B

Chip | GR5526 -|Port | coM15 - |aoamor @ | L AW
Public Private
— Transmitter Settings
Channel: |19 ~| Data Len(Byte): 100 |3 Packet_Payload: FRBS9 ~| CIE_Len: [0 =
PHY: |1 Mbps FHY  ~ Fower (dBm): |7 3 Station: Hemal | CTE_Type: (0x01 ~ Transmitter
Antenns: | AntennaFPara
—Receiver Settings
Charmel: |0 ¥ Mod Idx: |=temderd v FHT: |1 Mbps FHY v | EY CTE Len: 7 |3
Receiver
Slot_Dur: D0t % intenma; | Antensfars | gy orp Type: w00 o
Loz

DTH_Send:Transmit
DTM_Send:01 7B 20 04 13 64 00 01 00 01 0Z 00 00 OF
DTH_FRecv:04 0E 04 05 TE 20 00

HCI Event Packet: 04

Event Code: 0E

Parameter Length: 04

Num_HCI_Command Fackets: 05 Clear StopTest
Command_Opcode_LSE TE

Command_Opcode_MSE: 20

Rasult: Succead

Transmit success

Port: COM15 Baudrate: 115200 DataBit: 8 StopBits: 1 Parity: None
[& 5-3 FAOA/AODIIBEMN &M /R E
°  CTE_Len: CTEHIKJE.
°  CTE_Type: CTEZRTH,
°  Antenna: RZEMKMSE. nl i “AntennaPara” , FEFFAEHFHTIRE.
ZIIREfE HILE Transmitter Test Command VASZHL, & HITEAEN2E, 527 %11 1178.3 LE Transmitter
Test Command V4,

5.2.2 {Z1EDTM TXiz,

MR ERE, Ay “StopTest” 455 DTM TXMR .

L7 54 BR:
TEH AT —ADTMIR 2 B/, 0S5 b 2 BT IEAE AT I DTMI K

LT © 2023 RIS A A IR 22 7] 18
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Public

5-4 {21EDTM TXR
1Z I RE(H FHLE Test End CommandSET, & MIFEAN4H, 1555 51 118.6 LE Test End Command.

5.2.3 BEDTM TX Loop;lllix
DTMTool T. B 424t 7 DL & i) [ f&,  MChannel0 ~ Channel39 [ Z1f#DTM TXIIR I ThBE .

1.  ZEDTMTool 3= #i ity “Private” IEIIK, 7E “Hopping settings” X1 it “Transmitter Loop

Test” &

2. {ESRHE TR E AR Channel [ TXIR TR BE T [A] “Interval (ms)” , AJi% “Loop” , miidi “Start” , JF
JFiDTM TX Loopillik .

FRBUTT A © 2023 FYIHTIC TARHEBAR A BR 24 7 19
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Chip |GR5526 «| Port [comis | aomaooE WO AQ

| Public Private

—Single Wave settings

xo_register xo_efuse
Channel: o bl Value (H) : D Value (H): D
Start Single Wave Stop Single Wave

Fower (dEm): O ~ Read Write Read Write
— Hopping settings

B Transmitter Loop Test . e

Ba S e o Transmitter Loop Test

Interval (ms): 10 2 W e

Make transmitter test from channel 0 to 39 automatically.
1. Interval(ms): the T duration on each channel (10msz at least).

2. loop: loop test or not

Start Stop

Clear | StopTest

Port: COM15 Baudrate: 115200 DataBit: 8 StopBits: 1 Parity: None

[& 5-5 DTM TX Loopllix
5.3 DTM RXF M5z
5.3.1 BEIDTM RXGIX
1 BEMFEEESERS, TEDTMTool TR LG, MR frill & it i 251, e Rl 04t o7 i3 1
B, PR SERR S L PRI R “AOAJAOD” L it @ FEREAR I 4

2. WREREING, P “Public” EIHE, 7 “Receiver Settings” XIkix BHINSH)E, &
i “Receiver” , FFJHDTM RXIRX, GRS et 7E [F] g A b W Uiy B4 0 0 e e 30 i B B0 A4

3. TELoglX Ik & Xt I A it R Fn g IR
o RiyAoA/AoDIIHE

XN RIS RO E L R A 5 W R FE N B
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Fublic

5-6 ANy AoA/AoDIN BEENIEW R HE
°  Channel: &S, $¥FChannelo ~ Channel39, XM UL 5 92402 + Channel * 2 (MHz).
o Mod_ldx: RFRMHEIFEE, HSCReARAERS]

1Z 6% FH LE Receiver Test Command V2323, a2 MITEMINH, 15 SH % T #18.4 LE Receiver Test

Command V2,
*  iAoA/AoDINfE
X S HOR E . BSR4 S B ) S0 R B R

FRBUTT A © 2023 FYIHTIC TARHEBAR A BR 24 7 21
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[& 5-7 fAoA/AoDIABERI IR R
%I Befd HILE Receiver Test Command V3523, & HITHEAIN2H, 6 S % H1[18.5 LE Receiver Test

Command V3.

5.3.2 {2 1EDTM RXNiz

MR TE G, A “StopTest” 459 DTM RXIIR .
FERXMIARE T, IR [ 4 BRI E B S 5B R S B U 31 s A4
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Public

[& 5-8 {21 DTM RXi
1Z I RE(H FHLE Test End CommandSET, & MIFEAN4H, 1555 51 118.6 LE Test End Command.

5.4 FAGfp p < 4

A HCIfiT 4 NGoodix{EGRSxx DTM LAE F3 e dl i A a4, BB P s, g T
HEHCI,
5.4.1 BEUFMIR

1E “Private” IR “Single_Wave settings” X1, #WHE “Channel” 1 “Power (dBm)” S, &
i “Start Single Wave” , JAZIFREIENNR, GRSxxIG7EFE €518 A 3 B A .

R “Stop Single Wave” , A {5 1k B gk M .
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Chip | GRS526 «|Port | comis | aomaon QA O

Public Frivate

Sinzle Wave settings 7
xo_register xo_efuze
Channel: 0 bl Value (H): ICI Value (H) : ICI
Start Single Wave | Stop Single Wave
Fower (dEm}: O ~ Read Write Read Write

—Hopping settings

Transmitter Loop Test

Clear | StopTest

Port: COM15 Baudrate: 115200 DataBit: 8 StopBits: 1 Parity: None
& 5-9 B EURMIK
%366 4F F FA G HCIHr 4 LE Start/Stop Signal Carrier Wave Command=E¥iL, a2 HIVEGNH, EEFEMFH
f8.7 LE Start Signal Carrier Wave Command.

L0 5t AR
FELE R BIHT,  WERA DTMIUBRAE 55 IEAE AT, F 5615 1L IEAESRAT I DTMIN A E 55

5.4.2 % EFIZEE 75 HHIXOME

7E “Private” LK) “xo_register” [XI, fE “Value (H)” XN AMEFHIAXOM , sSdi “Write” BIA]
BEXOME B NFIES F 5 B B A 2s
mith “Read” BPAIEENZFA745H HIXOME, FFEnTEValue (H)XF I HI % AMEF o
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Private

5-10 1% B FiEE & Fe5 P HIXOE

1ZINRE A AL A HCIr & Write/Read Register XOSEZIL, a2 HIVEANN 2, 1S %3k 418.10 Write Register
X0 Command#118.11 Read Register XO Command.

5.4.3 1% & % HleFuseF HIXOE

7E “Private” IR “xo_efuse” XIk, 7E “Value (H)” XJ M AMEF 4 AXOME , it “Write” RIHAT
HXOME 5 N JreFusers

(10 35 AR
eFuse AREMIH AN —IK, AWT#HER. WEEREER R4 R

rii “Read” EPW]iEHeFuse™ [IXOfH, FF R nTEValue (H)XT R IHAKEF
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Private

[& 5-11 % & FliEEeFuse F BIXOE

1Z I e s FH AL HCI 2 Write/Read eFuse XO CommandSEZHl, w2 HIVEHIN A, 15 S % 5t 918.12 Write
eFuse XO Command#18.13 Read eFuse XO Command.
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TSI

6 ;F=EIN

6.1 —AEEEI

1. WMERPRETE 2% (RF-PHY.TS.pdf) , i Ujl7Bluetooth SIGH]E J7 M iiwww.bluetooth.com 3K HL .

2. TX PowerMiAHI45 3, FE 1+ A Cable Loss.

6.2 GR533x DTM L2 &

EFXTGRS33x R HIith Fr, FEATDTMINAIT, FARYE BAKN RF PAN 375, BCENAH LREFHEASE, &

FESS T R PASSRY DL R rE YA 5

*6-1NAIEEESH

PASK T HPA SPA UPA
Y| GR5332 GR5332/ GR5331 GR5331
Ha YR SYS_LDO DC-DC/SYS_LDO DC-DC/SYS_LDO
LR (V) 1.15 1.05 1.15 1.05
GR5332: [-20, 4] GR5332: [-20, 5]
EYEE (dBm) [-10, 15] [-15, 2]
GR5331: [-20, 5] GR5331 : [-20, 6]
o

TE N LFE I custom_config.h XX k4T S 5 & .

s BRARIEE
R 48 S B A5 FH R0 B, iC B 22 CHIP_TYPE.

// <o> Chip version
#ifndef SOC GR533X
#define SOC GR533X
#endif

// <o> Select chip type
// <0=> GR5330ACNI
// <1=> GR5331AENI
// <2=> GR5331CENI
// <3=> GR5332AENE
// <4=> GR5332CENE
#ifndef CHIP TYPE

#define CHIP TYPE 2
fendif
- PAECE

AR T S Dh 3R TR, I BSIERIPA, BLE ZZRF_TX_PA_SELECT.

JEAUITA © 2023 I EHB AR A IR A 7
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FER I

// <o> RF TX PA select

// <1=> BLE RF TX MODE SPA MODE (-2076 dBm TX power for GR5331/GR5330, -20"5 dBm TX power

for GR5332)

// <2=> BLE RF TX MODE UPA MODE (-15"2 dBm TX power for GR5331/GR5330)
// <3=> BLE_RF_TX MODE HPA MODE (-10"15 dBm TX power for GR5332)
#ifndef RF TX PA SELECT

#define RF TX PA SELECT 1

#endif

+  ARGHIFRE
FR 4 S B FH 1) R G H YRR 0, iC B %SYSTEM_POWER_MODE .

// <0l.0..2> System power mode

// <0=> DCDC MODE

// <1=> SYSLDO MODE

#ifndef SYSTEM POWER MODE

#define SYSTEM POWER MODE 0
#endif

Y5 8R:
EREHPART, TEHrAVEROK R 40 s AR ) #: SYS_LDOAR =

LT © 2023 RIS A A IR 22 7]
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7 2 o)
REBERIA T HEFATDOTMIMAE, AT I R RR ., JR IR S AL 7V

7.1 RKE, TETEAHSHEGTS I

e L 1

fi FHGRUartef LK BT B AR I, fir & AN BE T A Bl 2 o/

Ie] i 53

BArER R E AR,

Y ISEIPIRT

KA H AR T 5 DTMIE 1 I UART 51 B XS 2, T2 254.2 g B 5% 0

RIEN, WA S O TR E PR, ik, Bl LEASEH L2
B

7.2 {# FADTMTool T B #4735 5 1t

7] L4 3R

i FHDTMTool T H AT I R .

i) 58 93 A

AT i 2 R G i 5%

AbFRT5 5

fE “log” XIMEF HAAPAT R4, [FIN A 1Z 23R Bl H A b i R IR A

(035 8R:

PAT D Hran mF, AU I AT S, EHUT N IR SS .
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8 M. REU S AMIHCSHS

8.1 LE Reset Command

* 81 PR
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x03
Command Opcode MSB 0x0c
Parameter Length 0x00
< 8-2 EMEH
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 code and descriptions.

8.2 LE Transmitter Test Command V2

#* 83 RN

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.
Channel

Range: 0x00 - Ox27
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'
Packet Payload

0x02: Pattern of alternating bits '10101010'

0x03: Pesudo-Random bit sequence 15
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Byte Description Value
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 adopts the LE 1M PHY.

0x02: Transmitter adopts the LE 2M PHY.

oY 0x03: Transmitter adopts the LE Coded PHY with S = 8 data coding.

0x04: Transmitter adopts the LE Coded PHY with S = 2 data coding.
% 8-4 1REEH

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 code and descriptions.

8.3 LE Transmitter Test Command V4

% 8-5 LR
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x7B
Command Opcode MSB 0x20
Parameter Length 0x0A
= (F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Channel
Range: 0x00 - Ox27
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'
Packet Payload 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"'
0x01: Transmitter adopts the LE 1M PHY.
0x02: Transmitter adopts the LE 2M PHY.
oY 0x03: Transmitter adopts the LE Coded PHY with S = 8 data coding.
0x04: Transmitter adopts the LE Coded PHY with S = 2 data coding.
0x00: Do not transmit a Constant Tone Extension.
CTE Length 0x02 to 0x14: Length of the Constant Tone Extension in units of 8 s
All other values: Reserved for future use
0x00: AoA Constant Tone Extension
0x01: AoD Constant Tone Extension with 1 us slots
CTE Type
0x02: AoD Constant Tone Extension with 2 s slots
All other values: Reserved for future use
0x02 to 0x4B: The number of antenna IDs in the pattern
Switching Pattern Length
All other values: Reserved for future use
Antenna IDs[i] 0xXX: Antenna ID in the pattern
0xXX: Set the transmitter to the specified or the nearest transmit power level. Range: -127 to
+20; unit: dBm
TX Power Level

0x7E: Set the transmitter to the minimum transmit power level.

0x7F: Set the transmitter to the maximum transmit power level.

% 8-6 1EMEH
Byte Description Value
HCI Event Packet 0x04
Event Code (0X(0]3
Parameter Length 0x04
Num HCI Command Packets 0x05
Command Opcode LSB 0x7B
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 code and descriptions.
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8.4 LE Receiver Test Command V2

* 87 LR

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.
Channel

Range: 0x00 - 0x27

0x01: Receiver adopts the LE 1M PHY.
PHY 0x02: Receiver adopts the LE 2M PHY.

0x03: Receiver adopts the LE Coded PHY.

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

% 8-8 IRMEEH
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 code and descriptions.

8.5 LE Receiver Test Command V3

#* 89 LR
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB Ox4F
Command Opcode MSB 0x20
Parameter Length 0x09

= (F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Channel
Range: 0x00 - 0x27
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Byte Description

PHY

Modulation Index

Expected CTE Length

Expected CTE Type

Slot Durations

Switching_Pattern_Length

Antenna IDs[i]

Byte Description

HCI Event Packet

Event Code

Parameter Length

Num HCI Command Packets
Command Opcode LSB

Command Opcode MSB

Status

Value

0x01: Receiver adopts the LE 1M PHY.

0x02: Receiver adopts the LE 2M PHY.

0x03: Receiver adopts the LE Coded PHY.

0x00: Assume the transmitter will have a standard modulation index.
0x01: Assume the transmitter will have a stable modulation index.
0x00: No Constant Tone Extension expected (default)

0x02 to 0x14: Expected length of the Constant Tone Extension in units of 8 us
All other values: Reserved for future use

0x00: Expected AoA Constant Tone Extension

0x01: Expected AoD Constant Tone Extension with 1 ps slots

0x02: Expected AoD Constant Tone Extension with 2 ps slots

All other values: Reserved for future use

0x01: Switching and sampling slots are 1 ps each.

0x02: Switching and sampling slots are 2 ps each.

All other values: Reserved for future use

0x02 to 0x4B: The number of antenna IDs in the pattern

All other values: Reserved for future use

0xXX: Antenna ID in the pattern

#* 8-10 IREIEH
Value
0x04
O0xOE
0x04
0x05
Ox4F
0x20

0x00: Command succeeded.

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

for a list of error code and descriptions.

8.6 LE Test End Command

Byte Description
HCI Command Packet

Command Opcode LSB

* 811 e R
Value
0x01

Ox1F
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Byte Description Value
Command Opcode MSB 0x20
Parameter Length 0x00
7 8-12 IREIEH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xO0E
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 code and descriptions.
Number of packets received (LSB) OxXX

Number of packets received (MSB) OxXX

8.7 LE Start Signal Carrier Wave Command

#3813 SRR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Parameter Length 0x06
Reserved OXFFFF

Private Command

Frequency

TX Power

Byte Description
HCI Event Packet
Event Code

Parameter Length

Num HCI Command Packets

Command Opcode LSB

0x0001: Start a single carrier wave test.
=(F - 2402)/2, where F ranges from 2402 MHz to 2480 MHz.
Range: 0x0000 - 0x0027

Range: 0x000 dBm - 0x07 dBm (GR533x supports 0x0000 dBm - 0x000f dBm.)

% 8-14 R [EI 4
Value
0x04
0xOE
0x06
0x05

0x31
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Byte Description Value
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 code and descriptions.

Reserved OxFFFF

8.8 LE Stop Signal Carrier Wave Command

% 8-15 SR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Parameter Length 0x06
Reserved OxFFFF
Private Command 0x0001: Stop a single carrier wave test.
Reserved 0x0000
7 8-16 IREIEH
Byte Description Value
HCI Event Packet 0x04
Event Code (0X(0]3
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 code and descriptions.

Reserved OxFFFF

8.9 LE Modify TX Power Command

=817 SR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC

JEAUITA © 2023 I EHB AR A IR A 7 36


https://www.bluetooth.com/specifications/bluetooth-core-specification
https://www.bluetooth.com/specifications/bluetooth-core-specification

G@D] X B3R REMSRH H FH P HCI Ay 2

Byte Description Value

Parameter Length 0x06

Reserved OXFFFF

Private Command 0x0002: Modify TX power.

TX power Range: 0x0000 dBm - 0x0007 dBm (GR533x supports 0x0000 dBm - 0x000f dBm)
#* 8-18 IREIEH

Byte Description Value

HCI Event Packet 0x04

Event Code 0xOE

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 code and descriptions.

Reserved OxFFFF

8.10 Write Register XO Command

#* 8-19 LR
Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Parameter Length 0x06
Reserved OXFFFF
Private Command 0x0003: Write the register XO.
X0 0xXXXX: XO value
7 8-20 REIEH#
Byte Description Value
HCI Event Packet 0x04
Event Code OxOE
Parameter Length 0x06
Num HCI Command Packets 0x05
Command Opcode LSB 0x31
Command Opcode MSB OxFC
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Byte Description Value
0x00: Command succeeded.

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

for a list of error code and descriptions.

X0 Value OxXXXX: Returned XO value in the register

8.11 Read Register XO Command

% 8-21 SR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Parameter Length 0x06
Reserved OxFFFF
Private Command 0x0004: Read the register XO.
Reserved OXFFFF
#* 8-22 IREIEH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xOE
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 code and descriptions.

XO Value OxXXXX: Returned XO value in the register

8.12 Write eFuse XO Command

# 823 SR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Parameter Length 0x06
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Byte Description Value
Reserved OXFFFF
Private Command 0x0005: Write the eFuse XO.
X0 0xXXXX: XO value
% 8-24 IREIEH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xOE
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 code and descriptions.

Reserved OxFFFF

8.13 Read eFuse XO Command

= 825 SR

Byte Description Value
HCl Command Packet 0x01
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Parameter Length 0x06
Reserved OXFFFF
Private Command 0x0006: Read the eFuse XO.
Reserved OXFFFF
7 8-26 IREIEH
Byte Description Value
HCI Event Packet 0x04
Event Code 0xO0E
Parameter Length 0x06
Num HCI Command Packets 0x05
Command Opcode LSB 0x31
Command Opcode MSB OxFC
Status 0x00: Command succeeded.
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Byte Description Value

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

for a list of error code and descriptions.

XO value OxXXXX: Returned XO value in the eFuse

JEAUITA © 2023 I EHB AR A IR A 7 40


https://www.bluetooth.com/specifications/bluetooth-core-specification

	前言
	目录
	1 简介
	2 DTM测试框架和流程
	2.1 DTM测试框架
	2.2 DTM测试流程

	3 DTM测试验证
	3.1 准备工作
	3.2 固件烧录
	3.3 环境搭建
	3.4 测试验证流程
	3.4.1 TLF3000 DTM测试
	3.4.2 CMW500 DTM测试


	4 应用详解
	4.1 工程目录
	4.2 配置设备端口
	4.3 移植DTM功能

	5 使用DTMTool手动测试
	5.1 DTMTool工具介绍
	5.2 DTM TX手动测试
	5.2.1 启动DTM TX测试
	5.2.2 停止DTM TX测试
	5.2.3 启动DTM TX Loop测试

	5.3 DTM RX手动测试
	5.3.1 启动DTM RX测试
	5.3.2 停止DTM RX测试

	5.4 私有命令
	5.4.1 单载波测试
	5.4.2 设置和读取寄存器中的XO值
	5.4.3 设置和读取eFuse中的XO值


	6 注意事项
	6.1 一般注意事项
	6.2 GR533x DTM工程配置

	7 常见问题
	7.1 测试时，无法下发命令或者命令无效
	7.2 使用DTMTool工具执行测试失败

	8 附录：RF测试中常用的HCI命令
	8.1 LE Reset Command
	8.2 LE Transmitter Test Command V2
	8.3 LE Transmitter Test Command V4
	8.4 LE Receiver Test Command V2
	8.5 LE Receiver Test Command V3
	8.6 LE Test End Command
	8.7 LE Start Signal Carrier Wave Command
	8.8 LE Stop Signal Carrier Wave Command
	8.9 LE Modify TX Power Command
	8.10 Write Register XO Command
	8.11 Read Register XO Command
	8.12 Write eFuse XO Command
	8.13 Read eFuse XO Command


