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1. Overview

This document is used to introduce RF test tool “RTLBTAPP” for Realtek Bluetooth
chip RTL876x series. Customers should comply with the steps and requirements
under this document. Contact Realtek Bluetooth FAE if any problem arises in RF test

flow.
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2. Files

MP tool package is provided to customers in binary format:
RTLBTAPP.exe MP executable file
RtIBluetoothMP.dII MP dll library

. RilBluetocthMP.dll
‘{g., 1010
Realtek BT Interface Dynamic Link...:

RTLETAFPP.exe
ETLETAFF
Realtek

Figure 1 File List
Double click “RTLBTAPP.exe” to open this tool. However, please use “Run
Administrator” to open it in Vista/Windows7 or higher.

3. Hardware environment

Before use this tool, PC should direct connected UART port. The connection

between Bluetooth and HOST chip must be cut off.

4. Open RTLBTAPP

B Euriooih AF Test Toal [ENEEO X
Migde Abou
e gy
. | X
"
HonLink Mada | Hopging | LE Test 1 Hel Fay
E— [TeboCoticaton) =] T WO et [
PakeiTrpe | BT =] Bc | Swp | CewPieoon | Teabod |
PadadTipe | [FRESS  w] = ke
T Paokel Court | [0 I'n bity
- ] TaPuCony 0000
PHY [Emre =]
T whitereng E radis T
i Tagel EOOESE e - e

Pmarate | |P-nn|."'

Mpzage |
13Load Ailksdoothld o Succerd!

Figure 2 Open BTLBTAPP

Step 1: Select correct interface.
® UART: The baud rate default is 115200.
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If the module interface is UART, please select “UART” and check COM port
number in Device Manager.
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Figure 3 Check COM port number
Step 2: Click “Open”.
After clicking “Open” button, the up left corner changes to green means it is
successful to open BT Device.

EBluetoothRFTestToo[ BN BN N L N L r i u “ ul_glilg

Mode About
E‘ Cnterface
COM UART ~|Pat |4 ~|[Baudate=115200 ~|  Open Close ‘
| l+ =l _open | _cee | a5 REALTEK
Nan Link Mode | Hoppingl LE Testl Tx Settingsl Battery Resistance Eall Thermal #tal Ealibratesl Hot Key | Mode |
Channel ID LI ITx [for Certification) vl ¥ Fw Mode HCl Reset
Packet Type IDH1 d Exec | Stop | EIearHeportl Test Mode
Ly—ELIPa laadipe IF'HBS9 LI Item W alue
Tx Packet Count ID T bits
Tx Pkt Count 0000aa
PHY |LE 1M PHY =
[~ whitening Enable
: IDxDDDDDDcBSB?e vl T Report | X Report
F. ter 1 IParameter2| Cal I

Power Trackin
Meszage | ~ OFF Set
»rls_After_PatchCode=0 o * 0N Get

Giet Power Tracking : 1
»Open device successfully...
»Get Crystal value = 0x3F
»#TAL Tracking Function [Dizable]... o
»Giet %Ta; Tracking T able(]=FF FF.FF.FF FF.FF.FF.FF FF.FF.FF.FF FF.FF.FF.FF.FF.FF.FF FF.FF.FF.FF FF.FF.FF. |_|

Figure 4 Device opens successfully
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5. Select TPMor IQM mode

® Stepl: Select TPM/IQM
® Step2: Set or get TPM/IQM mode

Mode About
Interface

. [COMUART  w|Pot[]  ~|[Baudiate=115200 ~| Open | Clase vY REALTEK
Mon Link Mode  Hopping l LE Test] Tx Settings] Battery Resistance Eal] Thermal <tal Ealibrates] Hat Ke_l,l 1

Packet Type DH1 - el U2 Erasze FlazhConfig Page

Type Hopping -
[ Ckb_Whitening IR ‘ Stop ~ TPM | SetMode
Start Channel ’ﬁ 5 [ et Mot
Stop Channel 78 = Hopping Rx

LET

" Mo TxMode

* Reduce Tx Mode

Fiun ‘ Stop

Get Set

Figure 5 Select TPM or IQM mode
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6. Thermal Power Tracking Function

For temperature testing of RF performance, the RF Tool can to enable or disable the

thermal power tracking function.
Step 1:Select “OFF” or “ON”
Step 2:Click “Set” Button.

hMode About
Interface

8 | [com naRT ~lPent [T =][Baudaie=ii5o00 <] _open | Close | w5 REALTEK

Non Link Mode | Hepping | LE Test| Tx Settings | Battery Resistance Cal | Thermal wtal Calibrates | Het Key | pode |
T CR— Tw [for Cortification] = erT—
Packet Type DHT | Stop | | Test Mode
Papload Type FRESS e e
Tx Packet Count [i] T bits

Tes Pt Court S00075
FHY JLE Tt PHY

[ “whitening Enable

0x000000c6367= -~ T Report | R Report
Hit Target

Paramster 1 | Parameter 2 | Cal

I

Message ]

Power Tracking

 OFF S

>>Get Crystal value = 0x3F
55HTaL Tracking Function [Disable

1
>>Giet 3T A: Tracking T able[1=FF.FF.FF.FF_FF.FF_FF_FF.FF_FF.FF.FF_FF.FF.FF FF.FF.FF.FF.FF_FF FFFF.FF FF.FF.

>»HCI Reset Succress... 1l
Test Mode Enable
>»Enable TR Thread Mode. .11

sractionControlE xoute(Tx [for Certification)] Success.. 11

b = OM Get

Figure 6 Thermal Power Tracking Function
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BluetoothRFTestTool L ] .‘. .. - »n - - u .‘E@u

Mode About

Han Link Made | Hoppingl LE Testl T Settingsl Battery Resistance EaII Thermal ¥tal Ealibratesl

Channel ID LI IW ¥ Fu/biode
Packet Type IDH-| LI Exec | Stop | Clear Repart |
Ly—ELIPa laadiibpel IPHBS9 LI Item W alue

Tx Packet Count ID T bits

T Pkt Count 000000

PHY JLE T PHY =

[~ whitening Enable

IDxDDDDDDcBSB?e A l

Parameter 1 IParameter2| Cal I

Interface
. ﬂcDM UART wlPatf4  ~|[Baudiate=115200 |  Open |£| ‘ M REALTEK

Hot Key I Mode |

HCI Reset

| Test Mode

Al

Meszage | //

Get Power Tracking : 1
»»0pen device successfully...
»»GEet Crpstal value = 0x3f
»»¥TAL Tracking Function [Disablele

GebxTi. Tracking Tablel1=Ebs
»»HCl Reset Succress.. 1
Test Mode Enable...

AFF FF FF FF FF FFFF FF FF FF.FF FFFF FF FF FF.FF FFFFFF FF FFFF,

Pawer Trackir
" OFF
@& 0N

Set

Get

Figure 7 Enter link test mode

Enter link test mode, please follow the below operations.

® Step 1: Click “HCI Reset” button to reset.

® Step 2: Click “Test Mode” button to enter DUT Test Mode (link test mode).
®  Step 3: After testing, click “HCI Reset” button to exit DUT Test Mode

10
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8. BLE Direct Test Mode

Test Realtek Bluetooth Low Energy Device Controlled through an HCI Uart Interface.
This chapter describes the direct test mode mechanisms for testing Bluetooth Low
Energy devices and explains how the direct test mode connection is established.

This Direct Test Mode MODE requires a direct connection to the Bluetooth
measurement instrument. The Realtek Bluetooth Device uses the hci uart interface to
connect to the Bluetooth measurement instrument.

Bluetooth measurement
equipment
T

X RX

RF Cable

EUT RX

If Bluetooth measurement instrument interface is RS232, you need a level shift board.

equipment

Bluetooth measurement
X RX

RS232 | Rrrcable

Level Shift

EUT RX

If Bluetooth measurement instrument interface has support USB converter UART
board, such as FTDI USB converter board.

11
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Bluetooth measurement
equipment

USB Cable

RF Cable

EUT RX

Realtek defines the uart pin as shown in the table below:

PIN Name Interface
S06 UART RX
S07 UART TX

Reference EVB hoard define as:

—
=
=
=
2
=
2
o

SO6:UART RX .
Configuration test environment step by step :
1. Connect an RF cable between the antenna connector on the EUT and Bluetooth
measurement equipment.
2. Connect the HCl UART(RS232) TX to UART RX of Bluetooth measurement
equipment ( level shift orusb converter board).
3. Connect the HCI UART(RS232) RX to UART TX of Bluetooth measurement
equipment  ( level shift orusb converter board).
4. Connect GND between the EUT and Bluetooth measurement equipment or connect
USB Cable to Tester.
5. Push HW Reset pin and to begin test.

12
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9. Non-Singling Mode Test (MP)

Mode About

Interfac
. HCDM UGAH_Tl w|Port[4 ~Baudrate=115200 ~|  Open | Close | ‘ M REALTEK

Non Link Mode Hoppingl LE Testl T Settingsl Battery Resisk C '! Therrnal tal 'iHratesl Hat Key | Mode I

Channel ID j T [for Certification) v P tode HCl Reset
Packet Type IDH-] LI Exec Stop Clear Repart |
Paylosd Type IF'F‘BS9 d Item W alue
Tx Packet Count ID 2 T bits
T Pkt Count 000000

FHY JLE 1M PHY |
I~ Whitening Enable

: IDKDDDDDDCBSB?B vl T Report | FX Report

nete Cal

Power Trackin
Meszage | ~ OFF Set |
Get Power Tracking : 1 - & 0N Bl |
»»0pen device successfully...

»»Get Crpstal value = 023F

»»#TAL Tracking Function [Dizable)...

»rGet ¥TA; Tracking Table[}=FF FF FF.FF FF.FF.FF FF.FF.FF.FF.FF FF.FF.FF.FF FF.FF.FF.FF.FF.FF.FF.FF.FF.FF,

»»HCI Reset Succress.

Test Mode Enable... D

Figure 8 How to set non-link mode parameter

Parameter 1 Channel 0~78

Parameter 1 Packet Type DH1, DH3, DH5,2DH1, 2DH3, 2DH5,3DHL1,
3DH3, 3DH5

Parameter 1 Payload Type ALLO,ALL1,0101,1010,
0x0_0xF,0000_1111,1111_0000,
PRBS9

Parameter 1 Tx Packet Count 0~0xFFF

(for packet tx) 0 : infinite Tx packet count
Parameter 1 Tx Gain Level Debug Mode :

Default is disable ,if to debug then need to enable

Parameter 1 PHY PHY Spec(BT4 ,BT5)

Parameter 1 Whitening Coeff Value | Enable Whitening
Disable Whitening

Parameter 1 HitTarget 6 bytes

Parameter 2 PacketHeader Spec define (default)

13
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Use non-link test mode, please follow below step and select correct parameter

Step 1: Select “Non Link Mode”.

Step 2: Choose parameters in ”Parameter 1” and ”Parameter 2”..
Step 3: Select “Con-Tx”, “Pkt-Tx”, “Pkt-Rx”, or “Single Tone”.
Note:The LE Tx is only certification test .

% Certif
Pht-Tw [for kP
Pht-Fs [far MP)
LE T [for Certification]
Single Tone [for MP]

Step 4: Click “Exec” button.
Step 5: After testing, click “Stop” button.

The green rectangle shows current information about TX/RX packet counts.

»»et Crpztal value = 03f -~
¥ TAL Tracking Function [Dizable]..

+xEet #TA; Tracking T able[]=FF .FF.FF.FF FF.FF.FF.FF FF.FF.FF.FF.FF.FF FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.

»>HCl Rezet Succress.. !l

Test Mode Enable...

»»Enable TH= Thread kode, |l

sractionCaontralE scute(Tx [far Certification]] Success. . Il ] |

14
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10. LE DUT TX/RX Test (MP)

Bluetooth RF Test Tool . - = — [S— “ u "“lc' Eb_é_
Mode About
Interface
. [COMUSRT  ~[Pot[t  ~[[Baudrate=115200 v| Open | Close v/ REALTEK
Mon Link Mode] Hopping| LE Test l| lettings] Battery Resistance Eal] Thermal tal Ealibrates] Hot Key l Mode ]
HCl Reset
LE PET T [for MP] = 2
Channel i) - 3

[rata Len Oxff

-

Payload Type |Pseud0-F|andom bit sequence 9 J

-
-

PHY [LE 1M PHY |
Modulation Indes |stable madulation J
| 4 Start | Stop |
l LE Rx Count 0 I ——__>Rx Report
Power Tracking
Ildessage ] I € OFF >

Get Power Tracking : 1 - & ON Bl
»»0pen device successfully...

>t Crpstal value = 0x3f

»»#TAL Tracking Function [Dizable

...
»»GetxTa; Tracking T ablel=FF FF FF FF.FF.FF.FF.FF.FF.FF FF.FF.FF.FF FF FF.FF.FF.FF FF.FF.FF.FF.FF.FF.FF,
»»HCI Reset Succress... |l

Test Mode Enable... 4

Figure 9 LE Test
® Step 1: Choose “LE Test”.

® Step 2: Choose “LE PKT TX” or “LE PKT RX”
® Step 3: Choose LE Test Parameters :

(@) Channel :0~39.

(b) Data length:0~0xFF

(¢) PayType: PRBS9, 1111_0000, 1010, PRBS15, ALL1, ALLO, 0000_1111,

0101
(d) PHY: LE 1M PHY, LE 2M PHY, LE Coded PHY with S=8, LE Coded
PHY with S=2

® Step 4: Click “Start” button and start to test. After testing, click “Stop” button.

The green rectangle shows received LE Rx Packets in LE PKT RX mode.

15
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11. Hopping Test (For Certification)

Stepl: Select “Hopping”
Step 2: Choose “Packet Type”.

Choose “Channel”.

REALTEK RF TEST TOOL RTLBTAPP USER MANUAL

If whitening is enable, click the “Cbk Whitening” checkbox.

® Step 3: Click “Run” button and start to test.
®  Step 4: After testing, click “Stop” button.

Name Value Range
Packet Type DH1, DH3, DH5, 2DH1, 2DH3, 2DH5,3DH1, 3DH3, 3DH5
NULL : NULL packet
Type Fix Channel or Hopping Mode

Ckb_Whitening

Enable/Disable Whitening

Start Channel

Stop Channel

The range of hopping channels is between start channel and

stop channel.

Mode About

Interface
O |CcOMUART  wlPot|4  «|/Baudiate=115200 »| Open |  Close
Man Link, Mu:u:l Test ] T« Settings ] Battery Rezistance Cal ] Thermal ¥tal Calibrates ]

Packet Type |DH1 ﬂ Hopping T2

Type |Hopping |

[~ Ckb_wWhitening 2 Fun Stop
Start Channel |D ﬂ

Stop Channel |?‘8 ﬂ Hopping F|3 4

Run Stop

Figure 10 Hopping mode test
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12. Set/Get frequency offset

The following steps show how to change the crystal value directly.
® Step 1: Select “Non Link Mode”.
® Step 2: Select “Cal”.
® Step 3: Set crystal value to register or get crystal value from register.
By changing the crystal value and transmitting signal tone over and over again, users

could find the most accurate one.

® Step 4: Set the accurate crystal value to device.

Mon Link Mode

3
4

‘Iiping] LE Test] T= SEttings] B attery Resistance I:al] Thermal Xtal Ealibrates]

|T:-: [for Cetification) ﬂ v
Cryztal
O3 - GetReq | Set Reg | Exec ‘ Stop | Clear Report |
Save to Device ltem Value
Tx bitz

Tx Cal

Tx Gain K s lmi St T Pht Count Q00000

Tu Flatness{2Byte] 0= [nooo Set

Tx path losz module 0= [gQ Set

Get | SavelaDevice | T Repart | A Feport
Parameter 1| Parameter 2| g 2

Figure 11 Get/Set crystal value directly
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13. Calibrates Tx Power Debug Function

In Mass Production, the Tx calibration data must be recorded and written to flash. For
debug, RF Tool can to set to calibration data to RAM.

The Tx Gain K is tx power validation of chip.The Tx Flatness is compensation value
between channels. The Tx path loss module is RF loss of module .Those define can
refer “MP tool User guide for Realtek windows DLL. RTL8763B .

RF Tool have three function:

1. Set: Setvalueto RAM. If power off , then reset.
2. Get: Get current value of FW.

3. SaveToDevide: Writing RF parameter to device.

Mon Link Mode l Hopping] LE Testl Tx Settingsl Battery Resistance l:al] Thermal #tal Ealibratesl
|TH [for Certification) ﬂ [+

Crystal

0=3f - Get Reg | Set F!eg‘ Exec ‘ Stop ‘ Clear Report ‘
Save to Device ltem Value
T« hits
TuLal T Pkt Count 872211

T« Gain K. 0= o0 Set
Tx Flatness{2Byte] O« [noon Set
TipathlossmodueOsfog | Set

Get | SaveToDevice |I""" > Fiepart | A Report
|
T
Farameter 1| Para er2\|:a| \ Set to RAM
Message] \ - _:‘ -
TR e Writing-to-device——

Test Mode Enable. .

DetectattachedPaortz: [0) COM4

DetectittachedFars (0] COMA4 Get current va I ue of ijl

Figure 12 Calibrates Tx Power Debug Function
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14. Save Tx Settings to Device

® Stepl: Select “Tx Settings”
® Step2: Choose the suitable tx settings.
® Step3: Click “Save to Device” button to save them.

## Bluetooth RF Test Tool OEX
Mode  About

Interface W DL Patch
= = - = | @
-a [COM U&RT ~|Pat|8 _~|Baudrate=115200 ~ | ﬂ - DLl MGTA REALTEK
Man Link Mode | Hopping | LE Test | R Hat Key ]

2 HCI Reset
Max Tx Power of Legacy 1M |0338 [6 dBm) ﬂ Flatness 2402-2423kHz |U de ﬂ Test Mode
Max T Power of Legacy 2k 0x3F (6 dBm] = Flatness 2424-2445kHz 0de -
Max Tx Power of Legacy 3 0x3F (5 dBrm) Flathess 2446-2463MHz 0de -
Tx Power of LETM/LR 0x38 (6 dBm) Flathess 2464-2480MHz 0de -
T Power of LE2M 0:38 [EdBm) = Adaptivity [LBT) Enable Disable -
T« Power of LE2M 2402MHz 0x38 [EdBm] = Adaptivity [LBT] &ntenna Gain 0.0 dBi -
Tx Power of LE2M 2480MHz 0+38 [E dBr] =
Tx Power Cantrol Level Mumber |4 -
Diefault | se Te evel |3 < |

3 s

Meszage l

»rLoad RHBuetoothtP.dll Success!
»rBlugtoothidodule is NULL..1!

Figure 13 Save Tx Settings to Device

Name Remarks
Max Tx Power of Legacy 1M Decide the max tx power of legacy 1M (BR)
Max Tx Power of Legacy 2M Decide the max tx power of legacy 2M (EDR)
Max Tx Power of Legacy 3M Decide the max tx power of legacy 3M (EDR)
Tx Power of LELIM/LR Decide the tx power of LE 1M and LE LR (BLE)
Tx Power of LE2M Decide the tx power of LE 2M (BLE)
Tx Power of LE2M 2402MHz Decide the tx power of LE 2M in 2402MHz(BLE)
Tx Power of LE2M 2480MHz Decide the tx power of LE 2M in 2480MHz(BLE)
Flatness 2402-2423MHz Fine tune tx power in 2402-2423MHz
Flatness 2424-2445MHz Fine tune tx power in 2424-2445MHz
Flatness 2446-2463MHz Fine tune tx power in 2446-2463MHz
Flatness 2464-2480MHz Fine tune tx power in 2464-2480MHz

19
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Adaptivity (LBT) Enable Enable function for passing Adaptivity Test

Adaptivity (LBT) Antenna Gain Adaptivity Test

EIRP = Tx Power + Antenna Gain (depending on antenna

design)’
Tx Power Control Level Number Decide the number of level for Power Control
Default Use Tx Power Level Decide the default Tx power level of Basic Rate and

Enhanced Data Rate, 0 represents the max power

20



