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1. Overview

This document is used to introduce MP (Mass Production) test tool “RTLBTAPP” for
Realtek Bluetooth chip series. Customers should comply with the steps and
requirements under this document. Contact Realtek Bluetooth FAE if any problem
arises in the use of MP flow.



2.

Files

MP tool package is provided to customers in binary format:

RTLBTAPP.exe
RtIBluetoothMP.dII
BTPatchCode\ Patch_rtl8723a.bin
BTPatchCode\ Patch_rtl8723b.bin
BTPatchCode\ Patch_rtl8821a.bin
BTPatchCode\ Patch_rtl8761a.bin
BTPatchCode\ Patch_rtl8703b.bin
BTPatchCode\ Patch_rtl8723d.bin
BTPatchCode\ Patch_rtl8822b.bin
BTPatchCode\ Patch_rtl8821c.bin

MP executable file

MP dll library

RTL8723A firmware patch
RTL8723B firmware patch
RTL8821A firmware patch
RTL8761A firmware patch
RTL8703B firmware patch
RTL8723D firmware patch
RTL8822B firmware patch
RTL8821C firmware patch

LJ B TPatchCodes

RTLBTAPP.exe
M RTLBTAPP

Realtek

toothMP.dll
141

P \‘] RilBlue
- t >k B ’l:II'."Ei'Lt-‘ﬂ,% Dynamic Link...

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/USB port. The connection
between Bluetooth and HOST chip must be cut off.



4. Open RTLBTAPP

~
Bluetooth MP Tool —ul=l é
Mode 1

‘ [v DL Patch 3

[ DL ConfigFile G = = REALTEK

. [COMUART  ~| |Pa=4 ||Baudrate=115200 ;I Opzn

Non Link Mode | Hopping | Aw | Efuse | LE Test| LED | 2 Hot Key |
|T:-: [for Certification] j 2 FWM‘:'dE‘ HCl Reszet
Chanmnel 0 - ‘ ‘
Enec Shop Clzar Repart Test Mode

Packet Type CH1 -

ltemn Value
T bits

Tu Packet Court | |0 T Pt Count 0oooon GetChiplnio

T Gain Index E
GetBT Stage
Packet Header 0:1234
0

Pajload Type | [&LL0 o Patch cods ll

Parameter 1 | Parameter 2| Cal T Report | AX Report

Meszage l

Load Script

»»Load Rt lugtoothMP. dil Success!! Read Themnal

Dizable Power Tracking

Figure 2 Open BTLBTAPP

Step 1: Select correct interface.
® USB:

If the module interface is “USB”, please select “USB” and “Port =1 to Open.
® UART:

If the module interface is UART, please select “UART” and check COM port
number in Device Manager. “RTLBTAPP” only supports COM port number is
smaller than “10”. If COM port number is larger than “10”, open operation will fail.
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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 and download firmware patch. You could double check
it by the two lines in the “Message”. The firmware patch is downloaded one time only,
after the device module is powered on. Therefore if you want to re-download
firmware patch, first you should power off device and re-start.

- . . ;
Blustooth MP Tool - A E@u
Il Mode
ﬁlnterfacu ¥ DL Patch
UsE v | |Pon=1 = ] Cl
| = [Par1 ] e || B B il es REALTEK
Non Link Mode | Happing | Fw | Zfuse | LE Test| LED | Hot Kep |
IT:-: [for Certific:ation) vl [~ Pw Mode HCI Reset
\ I%I ID ;I Exec | Stop | Clear Report | Test Mode
[ Packet Type IDH‘I

Tw Packet Count ID Tx Pkt Count ooooo GetChiplnfa

Tr Gain Index |E hd GetBT St |
= a0
|| Packet Header |D><1 234
ID

Item Value
. Patch code
Payload Type |A|_|_ 0 ~| Tx bits

N Parameter 1 I Parameter 2| Cal | T Report I R Hepolll

Load Script

Message I

atch rH8761a bin.. Read Thermal

Dizable Power Tracking

»>BT Default Power Inde:-: g
»>BT Default Power Index =6
»>Read Tw dac cument value = Oxbll

4 2




Figure 4 How to check if device was opened and patch was downloaded successfully

5. DUT (Link) Test Mode

Figure 5 Enter link test mode

Enter link test mode, please follow the below operations.

Bluetooth MF Tool = | E S
Mode
Interface [+ DL Patch
USB »| |Pot=1 « Cl
& =] [Pot=1 =] AQME R s REALTEK
NonLink Mode | Hopping | R | Efuse | LE Test| LED | Hotkey | 1 3
[T [for Cettiication] | [ F/ Mode HCI Reset
Channel 0 = Exec | Stop | Clear Repart |

I W al
Papload Type ALL'D - Tin;its Ll 2 Patch code
Tx Packet Count | |0 T Pkt Count 000000 GetChiplnfo
T= Gain Index g
Get BT Stage
Packet Header 01234

Packet Type DH1 -

i
Parameter 1 | Parameter 2 | Cal T Report | B Report
Load Script
Meszage l

»»0pen File path = BTPatchCode'\patch_ 37614, bin., Read Thermal

»»Download patch code Success!!

»»Download patch code Success... Dizable Power Tracking
I |xAPI_bt_ShowTxDefaultPower Chipld= 3
3>BT Default Power Index = 6|

»>BT Default Power Index = €
»»Fiead Tw dac current value = Qubl!
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® 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



6. Non Link Mode Test

| oot e oo s S

Mode
|nterface ¥ DL Patch
1SE v| [Pot=1 ~ Open | Close | w
Ll = JPot=1 =] - R S REALTEK
Hat Key |

oh Link Made
T [far Certification) ;I v o' Mode 3 HCI Reset

Channel ID Clear Report | T Magk
Packet Type |pH1
2 Itern Walus Patch code

Payload Type |ALL'D Tn bis

Tx Packet Count ID T Pkt Count 000000 GetChiplnfa

_ hoRes |
o Teswon |
| Gechone |
—
_ owaso |
| ResdThemal |
Disable Power Trackig |

opping | Aw' | Efuse | LE Test| LED

LedLedLed

L

Packet Header |Dx1 234
Pararneter 1 | Parameter 2 § Cal | T# Report ! i HBDDN!

Meszage |

Load Script

sy Download patch code Success!l Read Tharmnal

»»Download patch code Successz...
>»AP1_bt_ShowT=DefaultPower Chipld= 3 Dizable Power Tracking
»»BT Default Power Index =6

»»BT Default Power lndes = B

r»Read Ty dac curent walue = Oxbl!

>2BT Max Tx Power Index: 14, Default Power Index: (18 12),(20 12),(3M 12).[LE 17)

4 k

Figure 6 How to set non-link mode parameter

Parameter 1 Channel 0~78

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

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

Parameter 1 Tx Packet Count 0~OxFFF

(for packet tx) 0 : infinite Tx packet count

Parameter 1 Tx Gain Index 1~7

Parameter 1 Tx Gain Value Realtek define

Parameter 2 PacketHeader 0x0~0x3FFFF

Parameter 2 Tx DAC Realtek define

Parameter 3 Whitening Coeff Value | 0x00~0x7F:Enable Whitening
0x80~0xFF:Disable Whitening
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Parameter 3 HitTarget 6 bytes

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, ”’Parameter 2” and ’Parameter 3”.
Step 3: Select “Con-Tx”, “Pkt-Tx”, “Pkt-Rx”, or “Single Tone”.

Step 4: Click “Exec” button.

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

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

7. Hopping Mode Test

Hopping Test supports three kinds of parameters that are “Packet Type”, “Channel”,

and “Ckb_Whitening”.

1. Packet Type: The “Packet Type” is from “DH1” to “3DHS5”, “LE” for BT4.0, and
“NULL” for null packet.

2. Channel: The number from “0” to “39” is to transmit fixed frequency. Only the
option of “Hopping” will transmit hopping frequency.

3. Ckb_Whitening : To select “Ckb_Whitening” causes whitening enable.

Bluetooth MP Tocl . = B | S
Mode
Interface v DL Patch
0 |[use 1 -| [Pat=1 = Close
| Jl [Por-1 <] s o REALTEK
Non Link todke (Hoppina D | Efuse | LE Test| LED | Hot Key |
HCI Reset
Packet Type |DH‘I j 3 4
Channel |Hopping j Fun Stop Test Mode
I~ Ckb_whitening 2 Patch code
[Pasioad Type | J4LL0 = GetChiplrfo

Tw DAL Ovb ﬂ

Meszage ]

Load Script

»»0pen File path = B TPatchCodehpatch,_ti&761,bin. feadihet
»»Download patch code Success!!

r»Download patch code Success... Dizable Pawer Tracking
»»8P_btShowT <0 efaultPower Chipld= 3

»2BT Default Power Index = B

»2BT Default Power Index = B

»»Read T« dac curent walue = 0xbll

Tx Gain Index MO Uze
| J Get BT Stage
Tx Gain Yalue |DHCE
i

4 [

Figure 7 Set non-link mode parameter
® Step 1: Select “Hopping”.
® Step 2: Choose “Packet Type”, “Channel” and “Ckb_Whitening”
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® Step 3: Click “Run” button.
® Step 4: After testing, click “Stop” button.

Packet Type DH1, DH3, DH5,

2DH1, 2DH3, 2DH5,
3DH1, 3DH3, 3DH5,

LE : For BT 4.0

NULL :For NULL packet
Channel 0~39 : Fix Channel Mode

Hopping : Hopping Mode
Ckb_Whitening Enable/Disable Whitening

8. Step by Step Examples

8.1 Bluetooth DUT TX Test(MP)

,
R~ ST
E

Mode
Interface ¥ DL Patch
- ﬂUSB =] [Pat-1 =] ﬂl ﬂl [~ DL ConfigFile
NonLink Mode | Hopping | Fw/ | Efuse | LE Test | LED Hot Key |
W v Pw/ Mode 5 HCl Reset |
1 6 Exec Step 7 | Clear Report | Test Mode |
2

Item. alue Patch code |
3 T bitz
3/ TPacket Coure ] 0 Tu Pkt Court | nooo0o GetChipinfa |

TuGainIndex | [12 -] GetET S
= age |
Packet Header ID:-:1 234
[r—— ID
| Parameter 1 Cal T :E B I.
1 1 1 [l
I Load 5cript |
Messags | |_> lwhitering Cosft Value | [07F 4
I [»»Download patch code § T g fpi et o . . [ Read Thermal
ownload patcn code success: Wote : "Wwhitening Coff: =0x80'" =3 Disable Whitening
»>Download patch code Success..
>=AP_bt_ShowT sDefaultPower Chipld= 3 Dizable Power Tracking |
»:BT Default Power Index =B =
»»BT Default Power Indsx = 6 HitTarget | [0s0000003e8b33 |

r»Read TH dac current value = Oxbll
»:BT Max Tx Power Indew:14, Default Power [ndes: (18 r

[T« DAC | o6 | _ Pead |

4

—_—

-

Figure 8 non-link mode TX test
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Wwehhitening Coeff Y alue 0u7F
Mate : "whitening Coff>=0x80" = Dizable Whitening

Hit T arget |0x0000009e5033 1

T DAC Oxh Read

Figure 9 Set non-link mode TX test parameter

Follow below steps to enter non-link mode, DUT will enter TX mode, send packet to
tester.

® Step 1: Choose “Channel”.

® Step 2: Choose “Packet Type”.

® Step 3: Set “Payload Type” = “PRBS9”;

Set “Tx Packet Count” = “0”;

Set “Tx Gain Index” = “6”;

Step 4: Use default settings in “Parameter 2”.
Step 5: Select “Pkt-Tx”.

Step 6: Click “Exec” button and start to test.
Step 7: After testing, click “Stop” button.

The green rectangle shows current TX packet counts and TX bits which are evaluated
by TX times and are not completely correct.

13



8.2 Bluetooth DUT RX Test(MP)

Interface
Jom [COMUART ~ | [Pot=5 v |[Baudrate=115200 ~ | Open | Close | W DownloadFatch  HatKey |
Non Link Mode | Happing | Fw | Options | LE Test| LED ¢ HEI Reset
1 Pht-Rx ﬂ | Test Made
| J Exec || Stop Jj Clear Report Patch cods ‘
ZPacket Type |DH1 ﬂ
Iterm Walue A "
GetChiplnf
| Fayload Type |FRESS ] Rasi i
2 Tx Packet Count |E| B bits 1 GetBT Stage|
R Error bits a
T= Gain Index g - Fixt Pkt Count i a
T Gain Value ,7 ber 0.000000 v
Parameter 1 |F'arametelEI F'aramter3] Table I Cal J T Repot R Report
Meszage l
rxEnable TRx Thread Mode. .l
sractionControlE soute(PRE-TH] Success. 1|
»riActionControlE scute[Pkt-Tx) Stop.. 1l
=»Enable TR Thread Mode. .1l
s »éctionCaontiolE scute[PkE-Fx) Success.. 1l
s riActionCantrolE scute[Pkt-Fx) Stop.. !

Figure 10 non-link mode RX test

Non Link Mode | Hopping | Fw | Options | LE Test| LED || Man Link Mode | Hopping | Fiw | Options | LE Test| LED

5
Packet Header ||:I:<1 234 wihitening Coeff Walug | |0=7F

PS. if "whiteningCoff ==030", Dizable Whitening

[ Enable Tx Dac
TwDAC | | et 0400000092863 -

4

Pararnster 1 ;Parameter2gl F'aramlerSJ T able J Cal J Parameter 1 ‘ Parameter 2 || Paramter 3 1| Table ‘ Cal ‘

Figure 11 Set non-link mode RX test parameter

Follow below steps to enter non-link mode, DUT will enter RX mode, receive packet
from tester.
® Step 1: Choose “Channel”.
® Step 2: Choose “Packet Type”.
® Step 3: Set “Payload Type” = “PRBS9”;

Set “Tx Packet Count” = “0”;

Set “Tx Gain Index” = “6”;
® Step 4: Use default settings in “Parameter 2.
Step 5: Use default settings in “Parameter 3”.
® Step 6: Select “Pkt-Rx”.

14



® Step 7: Click “Exec” button and start to test.
® Step 8: After testing, click “Stop” button.

The green rectangle shows correct RSSI, RX bits, RX error bits, RX packet counts,

ber and CFO.

8.3 Single Carrier (Tone) Test

This mode only could transmit single carrier (tone).

Interface

Non Link Mode | Hopping | R | Options | LE Test| LED | 2

J [COM UART | [Fon=6 v |[Baudate=115200 ~ | Open |  Ciose |/¥ DownloadPatch

1 | ingle Tone
|Ehanne| a hd Clear Report |
Packet Type |DH1 - —3 A
— Iterm
Payload Type ALL' - T2 bite
T Packet Count | |0 T Pkt Count 408
|T:-: Gain [ndex |E; ;'
Tx Gain Y alue |
Parameter 1 | Parameter 2 J Paramter 3 J Table I Cal J T Report | A Report
Meszage l
»>Enable TR Thread Mode. !

Hat Eey ]

HEl Reset
Test Mode

Patch code

Bk

GetChiplnfo

Get BT Stage

T

d

Figure 12 non-link mode receive single carrier test
Step 1: Choose “Channel” and “Tx Gain Index” = “6”.
Step 2: Select “Single Tone”.
Step 3: Click “Exec” button and start to test.
Step 4: After testing, click “Stop” button.

The green rectangle shows current TX packet counts and TX bits which are evaluated

by TX times and are not completely correct.
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8.4Hopping Test (Certification)

1
2

3

Form_Main

Interface

Jay [COMUART v | [Pat=5 v |[Baudrate=115200 ~ | Open Close
Non Link Mode  Hopping | R | Options | LE Test| LED |
4 5
Packet Type MLILL| ;I
Channel |Hop|:-ing Z| Run Stop
[ Ckb_‘whitening
Fapload Type | J
T Gain Index | J
T Gain Walue |
Tx DAC | J
Meszage l

[v Download Patch

»»LMP_SubWersion=0x4bb5
»rLMP_Yersion=0=6

»xWersion=0d
srle_After_PatchCode=1

»»5kip patch code ||

s»Download patch code Success...

Hot Key l

HCl Reset
Test Mode
Patch code

GetChiplnfo

i

GetBT Stage‘

T

i

Figure 13 non-link mode hopping test

Step 1: Choose “Packet Type”.
Step 2: Choose “Channel”.

Step 3: If whitening is enable, click the “Cbk Whitening” checkbox.

Step 4: Click “Run” button and start to test.
Step 5: After testing, click “Stop” button.

Name

Value Range

Packet Type

DH1, DH3, DH5,

2DH1, 2DH3, 2DH5,
3DH1, 3DH3, 3DH5,
LE:ForBT 4.0

NULL : For NULL packet

Channel

0~39 : Fix Channel Mode
Hopping : Hopping Mode

Ckb_Whitening

Enable/Disable Whitening

16



8.5 BR/EDR /LE Certification TX(Certification)

For RF safety, we used Tx to test RF safety test item.

If test BR/EDR for RF Test:

' Bluetooth MPTOOI‘“ a® ‘ .7 r

= ]

|v DL Patch

Mode
Interface
-ﬂuss | |For=1 ~| Open | Close |

Non Link Mode | Hopping | Fw | Efuse | LE Test| LED

IT:-c[fol Certification] ;I v P Modet 2
Channel IU ;I 1 Exec |I Stop I EIearFIeporlI
P

Facket | ype |DH‘I

= 3
Paylnad Type |ALL'D |
=l

Tx Packet Count |D
Tx Gain [ndex |12
Packet Header |Dx1 234

Pararnzter 1 IParameteer Cal |

T Report | Fix Feport |

[~ DL ConfigFile M REALTEK

Meszage |

»»0pen File path = BTPatchCodehpatch k8761 a.bin.
»rDownload patch code Successl!

»»Daownload patch code Success..
»3AP_bt_ShowT sDefaultPower Chipld= 3

>>BT Default Power Index = &

>:Read Tx dac curent value = Oxbl!
>:BT Max T Power Index:14, Default Power Indewx: (1 121,02M 12),03M 12).LE 11)

Hot Key |
HCI Reset

Test Mode
Patch code

_ HoRet |
 Teaaze |
_ Pachcod |
—

Load Script |
_ FeadThemd |
Diable Pawe Tracking |

Read Thermal

Dizable Pawer Tracking

m A

Figure 144 BR/EDR RF TX Test

If test LE for RF Test :
' Bluetooth MP Tool

Mode
Interface
- (uss > |For=1 ~|

NonLink Mode | Hopping | Fw | Efuse | LE Test| LED

v DL Patch

2

v Fuw Mode

| Clear Report |

I Channel 0]
Packet Type

Tx Gain Index

Packet Header

[~ DL CorfigFile ;&’!a REALTEK

T Report | R Fepart |

Pararneter 1 |Parametel2| Cal |

Message I

Hot Key |
HCI Reset

Test Mode
Patch code

GetChiplnfo

Load Script

Fead Thermal

»»0pen File path = BTPatchCodehpatch_ 8761 a.bin..
»»Download patch code Success!]

»»Dawnload patch code Success...

»3AP_bt_ShowT sDefaultPower Chipld= 3

>:BT Default Power Index = 6

>:Read Tx dac current value = Oxbll
>:BT Max Tw Power Index 14, Default Power Indsx: (10 12), 020 12).130 12).(LE 11]

-

CCLECN
_ Teadue |
_ Pachote |
__ Gechno__ |
—
 Losisem |
_ PeadThemd |
Disae Pover Trackin

Dizable Pawer Tracking

Figure 155 Test LE RF TX Test
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8.6 LE DUT TX/RX Test(MP)

If want to LE DUT TX

¥ Bluetooth MP Tool =19
|nterface
JSB | |Port=1 - Cloze [v DL Patch o
M Bl I o REALTEK
Man Link Mode] Hopping] R ] Efuge | LE Test |LED ] Hat ey ]
4
LE T - 2 Tx Test Time [ms] 0 HCl Reset
Channel 0 - | Le Tx Gain Value |Uxa9 j | Test Mode
DataLen 025 -
Patch code
Payload Type |Pseud0-Handum bit sequence 3 j 3
GetChiplnfo
1] s e
Get BT Stage ‘
LE Rz Count 0
Message l Load Script
»Wersion=lc Fiead Thermal
»>ls_After_PatchCode=1

»»BT Defaulk Power Index =6
»»Read T« dac curent value = O=d!!

»rLeTest_Start: T
»»Dizable Thermal function.,

Figure 16 LE DUT TX TEST

® Step 1: Choose “LE Test Page”.
Step 2: Choose “LE Tx”.
® Step 3: Choose LE Test Parameters :

(@) Channel :0~39.

(b) Data length:0~0x2D (0~Byte 39)

(c) PayType:0xF0O ,0xAO0, ALL 0, ALL 1, prbs9, prbs1,0x05,0x0F.
@ Step 4: Choose execute Test Parameters :

(@) Tx Time : execute time ,unit “mSec”.

(b) Tx Power: by chip.
® Step 5: Click “Start” button and start to test. After testing, click “Stop” button.

18



If want to LE DUT RX

%4 Bluetooth WP Tool =13
Interface
UsE Port =1 Claze [v DL Patch
M ot =1 &% REALTEK
Mon Link Mode | Hopping | Fw | Efuse | LE Test |LED | Hot Key |
2
LE T - | 2 Tx Test Time [ms) a HCI Fezet
Channel 1] ﬂ | Le Tx Gain Walue |D:-ca8 j | Test Made
Drata Len 0=25 -
Patch code
Payload Type |Pseudo-F|andom bit sequence 3 j 3
GetChiplnfo
= 1] 5 et |
Get BT Stage |
0
| LE Rix Count | &
Message l Load Seript
>>Wersion=0c Fead Thermal
»rlz_After_PatchCode=1
»»BT Default Power Index = B
>»FRead T dac curent value = Oxd!!
srLeTest_Start: T
»»Dizable Thermal function..

Figure 17 LE RX TEST

® Step 1: Choose “LE Test Page”.
Step 2: Choose “LE Rx”.
® Step 3: Choose LE Test Parameters :
To Setting Channel :0~39.
® Step 4: Click “Start” button and start to test. After testing, click “Stop” button
@ Step 6: Show received LE Rx Packet

19



9. Calibration frequency offset

The calibration frequency function only support RTL8761A.

Before writing the proper crystal value to efuse, users should tune it. The following
steps show how to change the crystal value directly.

® Step 1: Select “Non Link Mode”.

® Step 2: Select “Cal”.

® Step 3: Set or Get Crystal(Xtal) vale.

By changing the crystal value and transmitting signal tone (Chapter 8.3) over and over
again, users could find the most accurate one and write it to config file.

Form_Main B

Inkerface

[w Download Patch Hat k,
P|USE ﬂ|F’Drt -1 ﬂ Cloze ot kep ]
Hopping] Rw | Options | LE Test| LED | HC1 Reset

_ |E0n-T:-: ﬂ Test Mode
[ Power Tracking [Fw] [~ LE Mode
Exec ‘ Stop ‘ Clear Fieport ‘ Bt sadk
Read Thermal |D"‘-|-I
Item_ Y alue GetChiplnfo
3 A —
Tx Pt Count 000000 GetBT Stage|
Get ‘ Set |
0
(000 |

Pararneter 1 I Pararneter 2] ParamterSI Table I[:a|

" T FReport | R Repart

Message ]

»>»HCI_Yersion=0xE
»»LMP_SubVersion=0nEe?a
»»LMP_Werzion=0x6

»»Version=0d
»¥le_After_PatchCode=1
»»Download patch code Success..

i

Figure 18 set crystal value directly
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