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1. Overview
This document is used to introduce MP (Mass Production) test tool 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. Prerequisites

Before MP tool startup, below items should be checked:

a) The Bluetooth Chip embedded is provided by Realtek;
Realtek Bluetooth Chip Number
RTL8723B series
RTL8761A series
RTL8821A series
RTL8703B series '
RTL8723D series N
RTL8822B series
RTL8821C series ]

b) The Bluetooth on target production is available and wi

2.1 Files

MP tool package is provided to cus
RtIBluetoothMP.dll
RtIBluetoothMP.h
BTPatchCode\ Patch_rtl8723a.bin

BTPatchCode\ Patch_rtI8723b.bin 3b fw patch
BTPatchCode\ Patch_rtl@a.bin rtI8821a fw patch
BTPatchCode\ Patch_rtI8761a.bin 8761a fw patch
BTPatchCode\ Patch_r‘tl:;?(flsbfbi\n\ t18703b fw patch
BTPatchCode\ Patch_rtI8723d.bin rtI8723d fw patch
BTPatchCode\ Patch_rtig822b.bin (118822b fw patch

BTPatchCo\d;e\ Patch_rtI8821c.bin rtI8821c fw patch



3. MP function Usage

3.1 BTMPAPI_BuildinterfaceVendor

int BTMPAPI_BuildInterfaceVendor(
BASE_INTERFACE_MODULE **ppBaselnterface,
BASE_INTERFACE_MODULE *pBaselnterfaceModuleMemory,
//Parmater
unsigned int InterfaceType,
unsigned char PortNo,
unsigned long Baudrate,
//basic fuction
BASE_FP_OPEN Open,
BASE_FP_SEND Send,
BASE_FP_RECV Recy,
BASE_FP_CLOSE Close,
BASE_FP_WAIT_MS WaitMs

);

couldselect one between BuildlnterfaceVendor and BuildinterfaceRTK.

3.3 BTMPAPI_BuildBluetoothModule

The Bluetooth Module includes four main functions that are “DownloadPatchCode”,

“UpDataParameter”, “ActionControlExcute”, and “ActionReport”.

3.3.1 DownloadPatchCode

typedef int



(*BT_DLL_MODULE_FP_ACTION_DLFW)(

BASE_BTMPDLL_MODULE
char *pPatchcode,

int patchLength,
int Mode

);

*pDLLBtBaseModule,

This function is used to download fw patch. Before downloading fw patch, vendor should read
different patch files according to different BT chips.

3.3.2 UpDataParameter

typedef int

(*BT_DLL_MODULE_FP_UPDATA_PARAMETER)(

BASE_BTMPDLL_MODULE

BT_PARAMETER
);

This function is used to pass “BT_PAR

*pDLLBtBaseModule,
*pParam

BluetoothMP.dllI.
e” is called. The

Name

Value Range

Table Index

Parameterindex

See BT_ACTION_GONTROL

_sée BT_ACTION_CONTROL

mP GRawData

Row data \ \

None

mChannelNumber

B~ AN

None

mPacketType

SBN N \/

See PKT_TYPE

mTxGainlndex

(i

Depend chip ,please see table

MAX_TXPOWER_INDEX

mTxGainVal \yF (Realtek/ddfine) Realtek define

mT PaeketC 0~OxFFF 0 : infinite Tx packet count

(for packe tx)

mPaon d pe ~_|e<7 See PAYLOAD TYPE
Wy@au% Ox0~OX3FFFF See PACKET_HEADER

mWhiteqingCoeffVValue | 0x00~0x7F 0x00~0x7F : Enable Whitening

0x80: Disable Whitening

mTXDAC ~ Realtek define Realtek define

mHitTarget 6 bytes None

bHoppingFixChannel 0 : Disable None

(for Hopping mode) 1 : Enable Fix Channel
Rt18761Xtal 0~0x3F None

Table BT_PARAM




The packet types are defined in Table PKT_TYPE:

_ NAME | NDEX | Payloadlengthinbis

BT _PKT_DH1 0 0~27*8
BT _PKT DH3 1 0~183*8
BT _PKT_DH5 2 0~339*8
BT PKT 2DHL 3 0~54*8
BT _PKT 2DH3 4 0~367*8
BT _PKT 2DH5 5 0~679*8
BT _PKT_3DHL 6 0~83*8
BT _PKT_3DH3 7 0~552*8 4
BT _PKT_3DH5 8 0~Ta21%g
BT PKT LE 9 0-39%8 N\ | |
N

Table PKT_TYPE

The payload types are defined in Table PAYLOAD_TYPE.

BT_PAYLOAD_TYPE_AKL0

A
BT PAYLOAD_TYPE ALLL N ~_"

BT PAYLOADNTYPE 0101\ | N\ 2n
BT PAYLOAD_TYRE 1010 Y}~ 3

BT_PAYLOAD.TYPE Ox0_OxF | 4

BT_PAYLOAD_TYPE_0000_111 5

BT_PAYLOAD_TYPE 111 0000\,
o7 pAyrodb.Tvee Py

ble PAYLOAD_TYPE

N A 216 33820
7~ N\ wons. /) 1464 39858
< ) ] prs— 2712 A078
\ /~2DH1 432 33820
N\ 2DH3 2036 C050
N\, 2DH5 5432 3F870

3DH1 664 15C40

3DH3 4416 39858

3DH5 8168 AOT8

Table PACKET_HEADER



For Execute Command defines:

SET_DEFAULT_TX_DAC_TABLE

SET_POWER_GAIN_INDEX

HCI_RESET 0 [ |
TEST_MODE_ENABLE 1 [ |
WRITE_EFUSE_DATA 2 LN f I
SET_TX_GAIN_TABLE 3 [ |
SET_TX_DAC_TABLE 4 [ |

SET_DEFAULT TX_GAIN_TABLE 5 [ |
6
7

(.

SET_POWER_GAIN

N

Y
/

m
N

—
e

SET_POWER_DAC

/
©

[

. N
llll(lllllll

SET_XTAL A ( 0 N
REPORT_CLEAR \ 1 \..I//
PACKET_TX_START 12 [ |
PACKET TX_UPDATE 13 [ ]
PACKET TX_STOP 14 [ |
CONTINUE_TX_START 15 [ |
CONTINUE_TX_UPDATE 16 [ ]
CONTINUE_TX_STOP 17 [ |
PACKET RX_START 18 [ |
PACKET RX_UPDATE 19 [ |
PACKET RX_STOP 20 [ |
\\ Ho\(m&s\wﬂ/_ TIME 21 [ ] [ ]
LE_TX_DUT_TEST_CMD 22 [ | [ |
LE_RX_DUT_TEST_CMD 23 [ | [ ]
LE_DUT TEST END_CMD 24 [ ] [ ]
\\ READ_EFUSE_DATA 25 [ ] [ |
LE_ CONTINUE _TX _START 28 [ |
LE CONTINUE _TX _STOP 29 u
FW_PACKET TX_START 30 [ ]
FW_PACKET TX_STOP 31 [ ]
FW_PACKET RX_START 32 [ ]
FW_PACKET RX_STOP 33 [ ]
FW_CONTINUE_TX_START 34 [ |
FW_CONTINUE_TX_STOP 35 [ ]




FW_LE_CONTINUE_TX_START 36 n

FW_LE_CONTINUE_TX_STOP 37 [ |
FW_READ_TX_POWER_INFO 38 |
Table BT _ACTIONCONTROL_TAG

® GET_MAX_TXPOWER_INDEX
GET_MAX_TXPOWER_INDEX is a special Vendor command. This command is able to get
device maximum Tx power index(eg. MAX_TXPOWER_INDEX).

] TxPacketCount parameter

o WhiteningCoeffValue parameter
The range of WhiteningCoeffValue is

Realtek  Bluetooth Chip MAX_TXPOWER_INDEX

Number

_RTL8[23B serfes” 7

R Keetes ) | |7

RrLiss21Aseries— 7
7

N

RTIL8703B series

|RTL8723D spries GET_MAX_TXPOWER_INDEX Command
\\R{LSSZZB series GET_MAX_TXPOWER_INDEX Command
RTL8821C series GET_MAX_TXPOWER_INDEX Command

v

Table MAX_TXPOWER_INDEX

3.3.3 ActionControlExcute

typedef int
(*BT_DLL_MODULE_FP_ACTION_CONTROLEXCUTE)(
BASE_BTMPDLL_MODULE *pDLLBtBaseModule
);
According to “ParameterIndex” in the “BT_PARAMETER” structure, “ActionControlExcute”



performs different functions, such as “PACKET_TX_ START”, “PACKET_TX_ STOP”, etc.

3.3.4 ActionReport

typedef int

(*BT_DLL_MODULE_FP_ACTION_REPORT)(
BASE_BTMPDLL_MODULE *pDLLBtBaseModule,
int Acticeltem,
BT_DEVICE_REPORT *pReport
);

This function is used to report current TX/RX packet counts and chi

“REPORT PKT TX".

Acticeltem Index | BT_DEVICE_REPORT

REPORT _PKT_TX 1 Total TXBit
(\ taITch;k

REPORT_CON_TX 2\ Totak[XBits

\TotaITx unts

REPORT_RKT_RX 3

)

CurrTXGainTable

N
PORT\TX \GAIN_TABLE
TABL

REPORT_TX_D CurrTXDACTable

CurrRtI8761Xtal

5
%
4
- a—
WHIP\/ 9 | pBTInfo
BTInfoMemory

REPORT YOGICAL EFUSE | 10 | ReportData

REPORT_LE_RX 11 TotalRxCounts




4. RF Test Mode (Certification)

4.1 BR/EDR-Direct Test Mode (Certification)

Enter the Bluetooth device to Bluetooth DUT Test and stop DUT Test Mode command below:
--Enter DUT Test Mode:
pParam->ParameterIndex = TEST_MODE_ENABLE;
pBluetoothModule->UpDataParameter(pBluetoothModule
pBluetoothModule->ActionControlExcute(pBluetoothMod
--Stop Test Mode
pParam->Parameterindex = HCl_RESET;
pBluetoothModule->UpDataParameter(pBluetoothMog
pBluetoothModule->ActionControlExcute(pBluetoot
Use bt_mp_Exec(HCI_RESET) to stop Bluetooth tes

The Test connection diagram :

Bluetooth test  |p
instrument

Air

Bluetooth device

tinuous signal, follow the process below:

Parameterindex

mChannelNumber

mPacketType

mPayload Type
mWhiteningCoeffValue
mTxGainlIndex

mPacketHeader

mHitTarget
Step2: ActionControlExcute (CONTINUE_TX_START)
pParam->ParameterIndex = CONTINUE_TX_ START,;

10

bt_mp Exec
(Stop)




pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);
Step3: ActionReport (REPORT_CON_TX)

pBluetoothModule->ActionReport(pBluetoothModule, REPORT_CON_TX, pReport);

Step4: ActionControlExcute (CONTINUE_TX_STOP)
pParam->Parameterindex = CONTINUE_TX_STOP;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);

PS. “ActionReport ” should be called every 200ms.

4.3 LE Direct Test Mode (BQB Test)

After testing BT4.0 only enable device and download pat ho Should

to the instrument.

Step 1:0pen Device
Step 2:download Bluetooth Patch Code
Step 3: Jump hardware interf
Step 4:Begin test.

interface

2. Please connect

interface to Instrument

I!'IStI'lIITIEI'If I]'.IS!I.'L'IH'WFI!
Ex: Anritsu 1. Please dUWI‘-l]Udd Ex: Anritsu
84528 Bluetooth FW BE52B [
Lurt tx/rx Llart tx/mx
Usb DD~ Ush DD-
Huost DUT Device #-—-X--ThLa
I T T ] o
(ex:PC/Android 0S) |3 35, | Bluetooth _ How oo DUT Device
- (ex:PC Android O5) _:qu Bluetooth
1 D—

StepXsMpDataParameter ; Channel Number = 0~39

1 ChannelNumber

Step2: ActionControlExcute (LE_TX_START_CMD)
Step4: ActionControlExcute (LE_TX_STOP_CMD)

11




4.5 Hopping Test (Certification- Dwell time)

In order to start hopping mode test, follow the steps below:

Step 1: bt_mp_SetParam....(to setting packet type:DH1,DH2....3DHS)

Step 2: bt_mp_Exeg(
pParam->Para

PacketType

HoppingFixChannel

ChannelNumber

WhiteningCoeffValue

BT_PKT_DH1 o

BT _PKT_DH3 Va4 >

BT_PKT_DH5 A2\ \U/

BT PKT_20H1/ N/ /3 \_ ¢

BTPKT 2DH3 \ | S 4

BT PKT 2DH8 /N & 2
/|

12

f HoppingFixChannel = 0, “ChannelNumber” is useless.



5. MP Mode Test Control Steps

5.1 DUT TX Mode(MP)

In order to transmit a packet signal, follow the process below:

Stepl: UpDataParameter

Parameterindex

mChannelNumber

mPacketType
mPayload Type

mTxPacketCount
mWhiteningCoeffValue

mTxGainindex” >
mPackg\tHead/(

mHi}fzy\get \

Step2: ActionControlExcute C T_T%_/ST T)
pParam->Parameterin

Stepl: UpDataParameter

ParameterIndex

mChannelNumber

mPacketType

mPayload Type
mWhiteningCoeffValue
mPacketHeader

13



‘ mHitTarget ‘
Step2: ActionControlExcute (PACKET_RX_START)
pParam->Parameterindex = PACKET_RX_START,;

pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);

pBluetoothModule->ActionControlExcute(pBluetoothModule);

Step3: ActionReport (REPORT_PKT_RX)
pBluetoothModule->ActionReport(pBluetoothModule, REPORT_PKT_RX, pReport);
Step4: ActionControlExcute (PACKET_RX_STOP)
pParam->Parameterindex = PACKET_RX_STOP;

pBluetoothModule->UpDataParameter(pBluetoothModul am);
pBluetoothModule->ActionControlExcute(pBluetoothModulé
PS. “ActionReport ” should be called every 200ms.

5.3 LE DUT Test Mode-TX/RX (MP)

To start LE TX DUT test mode, follow the §
Step 1: bt_mp_SetParam

ChannelNumber

PayloadTypN

| AYLOAD_TYPE_PRBS15=3,
LE_PAYLOAD_TYPE_ALLI1 =4,

&LE_PAY LOAD_TYPE_ALLO =5,

r» BT_LE_PAYLOAD_TYPE_0000_1111 =6,

y BT_LE PAYLOAD_TYPE 0101=7,
\5\/// LéD taLen 0x00~0x25
> bt mp X_DUT_TEST_CMD)
Param-> eterindex = LE_TX_DUT_TEST_CMD;
odule->UpDataParameter(pBluetoothModule,pParam);

pBluetoothModule->ActionControlExcute(pBluetoothModule);

: bt_mp_Exec(LE_DUT_TEST_END_CMD) to stop LE TX DUT mode.

aram->Parameterindex = LE_DUT_TEST_END_CMD;

pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);

To start LE RX DUT test mode, follow the steps below:
Step 1: bt_mp_SetParam

1 ChannelNumber 0~39
Step 2: bt_mp_Exec(LE_RX_DUT_TEST_CMD)

14



pParam->Parameterindex = LE_RX_DUT_TEST_CMD;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);

Step 3: bt_mp_Exec(LE_DUT_TEST_END_CMD) to stop LE RX DUT mode.
pParam->Parameterindex = LE_DUT_TEST_END_CMD;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);

Step 4: bt_mp_Report 11
//Update mBT_DEVICE_REPORT.TotalRxCounts
pBluetoothModule->ActionReport(pBluetoothModule,REPORT _LE
&mBT_DEVICE_REPORT);

"

15



6.MP Test Flow

6.1 Bluetooth Calibrates Crystal (Xtal) Cap by Non-Signaling

mode

First, take a look at eFuse content about setting of Crystal Cap. . Normal driver will4oad this value
in initial step. So this value must be well-calibrated and filled on corrget eFuse locatjon.The steps
to PG efuse is in section 6.3.

The flow of calibration Bluetooth step is as below:

\ N

T~

Set Index = g g ) .| Measure Carrier
InitIndex §— | Set Single-Tone Tx N Frequency (Hz)

Start to Find Index >

Abs. Value of
Set New Index for binary search MeasuredCFOffset < 2ppm

2 ) 3
=

\ YES
v
Have Found Index
-\
N

Step2: Set Single-Tone Tx
pBtParam ->mChannelNumber=39;
pBtParam ->mPacket Type=3DHS5;
pBtParam ->mPayload Type=ALLO;
pBtParam ->mTxPacketCount=0(Infinite);
pBtParam ->mWhiteningCoeffVValue =0xFF(disable);
pBtParam ->mTxGainlndex=7;
pBtParam ->mPacketHeader=0XA078;

16



pBtParam ->mHitTarget= 0x000000c6967e

pBtParam ->Parameterindex= CONTINUE_TX_START;
UpDataParameter(pBtModule,pBtParam);
ActionControlExcute(pBtModule);

Step 3: Stop Single-Tone Tx.
Parameterindex= CONTINUE_TX_STOP;
UpDataParameter(pBtModule,pBtParam);
ActionControlExcute(pBtModule);

Step 4: Go to Stepl and re-tune Index value until find the best Cryst ex valu
Step 5: Write Crystal value to Efuse. (Please refer to Chapter 6.3)

"

17



6.2 Verify Bluetooth Legacy Tx Performance by Non-Signaling

mode

To measure the DUT Bluetooth legacy TX power/initial Carrier offset/modulation characteristics
to check Tx performance is ok or not. The DUT parameter setting is determined by the pattern

of the instrument.

Bluetooth legacy TX criterion is shown as below:

-I:eu{ > (0dBm
Average Power -Imbyle 42°2444NHZ) > (0dBm
CH70-2472M4 > 0dBm
Verify ﬁ(g}'( 0 2)
140KHz -~
Tx Delta F1 Avg. -2408MHZ) 175KH
DH1 v N z
Delta F2 M iddle (CH42-2444MHZ)  |> 115KHz
DAL _ N\ N
Mod}@on Index \ gh (CH70-2472MHZ) >0.8
Low (CH6-2408MHZ)
DHL ] -20KHz ~
Middle (CH42-2444MHZ) |,
High (CH70-2472MHZ)
Low (CH6-2408MHZ) > 0dBm
3DH1
Middle (CH42-2444MHZ)  |>0dBm
High (CH70-2472MHZ) > 0dBm
RMS DEVM Low (CH6-2408MHZ) 0.13
Peak DEVM 3DH1 Middle (CH42-2444MHZ)  |0.25
99% DEVM High (CH70-2472MHZ) 0.20
20KHz ~ ~
3DH1 All
20KHz

Table The recommended test items of Bluetooth Tx

For example, use adb commands android platform, device is UART interface.

step by step command:

(1) Enter MP Mode and download patch code

(2) Set Parameter :

18



Test Item adb command

Test Iltem Channel =6

DH1 Maximum Power mChannelNumber=0x06;
mPacket Type=0x00;

mPayload Type=0x07;
mTxPacketCount=0x00;
mWhiteningCoeffValue=0x80;
mTxGainlndex=0x7;
mPacketHeader=0x33820;
mHitTarget=0x0000009e8b33 N

DH1 Delta F1 mChannelNumber=0x06; \
mPacket Type=0x00;
mPayload Type=0x05;
mTxPacketCount=0x00;
mWhiteningCoeffValug=0

DH1 Delta F2

O/\ @):QtTarget:OXOOOOOOQeSb%

3DH1 AII U \m({hanneINumber:OXOG;
mPacket Type=0x06;
> mPayload Type=0x07;
mWhiteningCoeffValue=0x80;
> mTxGainIndex=0x7;
mPacketHeader=0x15C40;
mHitTarget=0x0000009e8b33

< mTxPacketCount=0x00;

?és?ltem adb command
Test Iltem Channel =70
DH1 Maximum Power mChannelNumber=0x46;

mPacket Type=0x00;
mPayload Type=0x07;
mTxPacketCount=0x00;
mWhiteningCoeff\Value=0x80;
mTxGainlndex=0x7;
mPacketHeader=0x33820;

19



mHitTarget=0x0000009e8b33

DH1

Delta F1

mChannelNumber=0x46;
mPacket Type=0x00;
mPayload Type=0x05;
mTxPacketCount=0x00;
mWhiteningCoeff\Value=0x80;
mTxGainlndex=0x7;
mPacketHeader=0x33820;
mHitTarget=0x0000009e8b33

DH1

Delta F2

mChannelNumber=0x46;
mPacket Type=0x00;
mPayload Type=0x02;
mTxPacketCount=0x00;
mWhiteningCoeffValue=
mTxGainIndex=0x7;
mPacketHeader=0x3382

A4

20



6.3 Verify Bluetooth Legacy Rx Performance by Non-Signaling

mode

Measure the DUT Rx sensitivity to check Rx performance is ok or not. The Rx performance test
can be measured in Signaling mode (ex: Anritsu 8852B, Agilent N4010A) or Non-Signaling mode
(ex:LitePoint IQNXN). Bluetooth Rx criterion is shown as below:

Verify Bluetooth Rx | Test Item Packet Type Criterion
Bluetooth Spec
Sensitivity DH1 or 3DH5 -70dBm

For final MP, Rx can just test DH1, 3DH5 BER at sensitivity criteri wer level af channe
and 78 to reduce time. All Bluetooth Rx criterion is shown as:

Test Item Critgﬁqn(g&@ooth\sbe{/
Channel Packet type < -ide\nq( \\_.
6 DH1 X <70dBm \_ T
42 pHL /N |<JbdBm, N\ )
70 pHT S\ <7oBm N

6 3DHL  \_ | <3odBm
42 3DH1 \ < -7048m
70 \-70d|3k>
Figur n ed test items of Bluetooth Rx
(1) Enter MP Mode and d load h_eode
(2) Set P

Test Itfn{ ) / adb command

\C\hannkl \// Pa@ type

&W mChannelNumber=0x06;
mPacket Type=0x00;

mPayload Type=0x07;

mWhiteningCoeffValue=0x80;

mPacketHeader=0x33820;
mHitTarget=0x000000c6967¢

42 DH1 mChannelNumber=0x2a;
mPacket Type=0x00;
mPayloadType=0x07;
mWhiteningCoeffValue=0x80;
mPacketHeader=0x33820;
mHitTarget=0x000000c6967¢

70 DH1 mChannelNumber=0x46;
mPacket Type=0x00;
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mPayloadType=0x07;
mWhiteningCoeffValue=0x80;
mPacketHeader=0x33820;
mHitTarget=0x000000c6967¢

6 3DH1 mChannelNumber=0x06;

mPacket Type=0x06;

mPayloadType=0x07;
mWhiteningCoeffValue=0x80;
mPacketHeader=0x33820;
mHitTarget=0x000000c6967e A

42 3DH1 mChannelNumber=0x2a;
mPacketType=0x06;
mPayload Type=0x07;
mWhiteningCoeffValue

70 3DH1 mC

PacketHeaders0x15C40;
mHit Target=0x000000c6967¢

(3)To setting Parameter with the Bluetooth test instrument. Bluetooth test instrument begin
transmit..
(4)Run Packet Rx

22



6.4 Verify Bluetooth BLE Tx Performance

To measure the DUT BLE TX power and modulation index to check BLE TX performance is
ok or not. Bluetooth BLE TX criterion is shown as below:

Criterion
Test Item Sub Test ltem Payload Type Channel
Bluetooth Spec.
Low (CHoO-
> 0dBm
240 Z)
Verify BLE Middle (CH19
BLE Output Power Average Power PRBS9 > 0dBm
Tx 2440MHZ)

h|(CH34-
NOMIPRW]

Delta F1 Avg. BT_PAYLOAD T/P 1111 >>244o z 225 kHz ~ 275 kHz

Modulation Characteristics |Delta F2 Max. BT_ PAYLOAD kYAE W - > 185 kHz
v
Modulation Index 4 / \ < > 0.8

Table The recommended test items of Bluw TX
For example, use adb commands android platf vice ISUART interface.
step by step command:

(2) Set Parameter :
Test Item de com}wd

BLE Aver e? \ mChannelNumber=0x00;//(change channel :0x19,0x34)

:?yloadType—OxOO, //Payload type = PRBS9
XGainlndex=0x6;

mChannelNumber=0x00;//(change channel :0x19,0x34)
mPayloadType=0x01; ///Payload type = 11110000

mTxGainlndex=0x6;

>De F
QW mChannelNumber=0x00;//(change channel :0x19,0x34)
mPayload Type=0x02; ///Payload type =10101010
/\V

mTxGainlndex=0x6;

23



6.5 Verify Bluetooth BLE Rx Performance

Measure the DUT BLE Rx sensitivity to check Rx performance is ok or not. The Bluetooth

Rx criterion is shown as below:

Middle (CH19-2440MHZ)

High (CH34-2470MHZ)

Channel Payload Type | BLE sensitivity limit Criterion
Bluetooth Spec
Low (CH0-2402MHZ) PRBS9 PER<= 30.800 % < -70dBm

Figure The recommended test items of Blueteo
To calculate the Packet Error Rate(PER)

PER%= 100*(1-(Packets Received /Packets Send)

The step by step list below :

(1) Enter MP Mode and download patch co
(2) Set Parameter :

|
ﬂ»ﬁ X

Test Item A adg/c/mqmamx A
- N4

Item Payload y/pe \ \

N

Sensitivity PRBS9 ChannelNuanhange channel :0x19/0x34)

mPayload Type=0x00; //PRBS9
(3)To setting Param

he Bluetooth testihstrument.
(4)Run LE Packet R

(5)Stop LE Pae d fle-feceive packet count
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7. Write EFUSE Data to Bluetooth Device

The EFUSE data is composited in entry unit and little endian format, which is 2-byte offset, 1-byte
length and data in length size.

The EFUSE write/read operations are supported by the below series of Bluetooth chips.

Realtek Bluetooth Chip Number
RTL8761A series

7.1 Write MAC Address to EFUSE

The EFUSE data of Bluetooth MAC address is 6-byte length, and offset-startedhat 0XSC.

For example, if the default value of Bluetooth MAC address is 0XO00E04C829987 (00:E0:4C:82:99:87),
and the user wants to update the value to 0x00E023345678 (80:E0;23:34:56778) like below.

Offset Default value Example value Description
0x3c-0x41 0x00E04C829987 0x00E 023345678 BD_ADDR

The data array is organized as below: item index’should be 0x@0, and sib-index should be fixed as
0x01.

a |0 1 2 3 4 5 6 7 8 9

o E
> 5
o =

= |2 S |2 ¥ =2 X D
S » 2 | @ r | | | | |
= 3 9 T a A |a |a |a |ao
2 c ~ = c @) @) @) (&) @) =)
s = 3 |88 & |< << /< |9 |
3 = b= b= = ) o |laoa |a |a |a
@) n O O | m m m oM m oM
- 0x01 0x3C /[0x00,, |0x06 |0x78 |0x56 |0x34 |0x23 |0XEO |0x00
£
<

Use the),command below te"write MAC address to EFUSE.
pRaram==Parameterindex = WRITE_EFUSE_DATA,
pRGRawData[0]= 0x01;

pPGRawpData[1] = 0x3C;

pPGRawData[2] = 0x00;

pPGRawData[3] = 0x06;

pPGRawData[4] = 0x78;

pPGRawData[5] = 0x56;

pPGRawData[6] = 0x34;

pPGRawData[7] = 0x23;

pPGRawData[8] = 0XEO;

pPGRawData[9] = 0x00;
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pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule) ;

It is recommended that MAC address should be verified by the below commands.
pParam->Parameterindex = READ_EFUSE_DATA,;

pPGRawData[0] = 0x01; // BT Efuse

pPGRawData[1] = 0x3c;

pPGRawData[2] = 0x00;

pPGRawData[3] = 0x06;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);

pBluetoothModule->ActionReport(pBluetoothModule, 3
REPORT_LOGICAL_EFUSE, &mBT_DEVICE_REPORT);
//Get BT addr = pReport[9], pReport[8]...., pReport[5], p m

7.2 Write Power On Function t

The EFUSE data of Power On functi two e i : x0177 is used to set Power
On function enabled or disabled, While offset\0x30-0x31 is tised to set Power On level.

Offset Default value |Example value | Description
f 0x30[2:1] == 0x01 && 0x30[4] == 0x01,
0x30-0x31 0x5240 10x5052 then BT_WAKE_HOST pin is set to high by
' . default; otherwise low.
0x0177 0x3C o |O;<3D 7 0x177[0]: enable power on

ize_a i déx should be 0x00, and sub-index should be fixed as

The data array i
0x01.

<

0x3C[0x3D]
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S > 0x01 |[0x30 |0Ox00 |0Ox02 |0x40[0x52] |0x52[0x50]
£

5

z S

o @

a 4

Use the command below to disable power on function.

pParam->Parameterindex = WRITE_EFUSE_DATA,;

pPGRawData[0] = 0x01;

pPGRawData[1] = 0x77;

pPGRawData[2] = 0x01;

pPGRawData[3] = 0x01;

pPGRawData[4] = 0x3C;

pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);

pBluetoothModule->ActionControlExcute(pBluetoothModule) ; [
N\

Use the command below to enable power on function. //\\ \

pParam->Parameterindex = WRITE_EFUSE_DATA: V A

pPGRawData[0] = 0x01;
pPGRawData[1] = 0x77;
pPGRawData[2] = 0x01;
pPGRawData[3] = 0x01;
pPGRawData[4] = 0x3D;
pBluetoothModule->UpDataPar
pBluetoothModule->ActionControl

eter(pBluetoothModule,pParam);
etoothModule) ;

Use the command below tysﬁ,@q on %&Lev&h (keep low level when idle).

pParam->ParameterinfeX = WRITE EFUSE DATA:;
pPGRawData[0] = 0x01;

U%{Mommand?aelow to set power on active level low (keep high level when idle).
pPara\%arameterlndex = WRITE_EFUSE_DATA;

pPGRawData[0] = 0x01;

pPGRawData[1] = 0x30;

pPGRawData[2] = 0x00;

pPGRawData[3] = 0x02;

pPGRawData[4] = 0x52;

pPGRawData[5] = 0x50;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule) ;
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7.3 Write Crystal Cap Calibration Value to EFUSE

Normal driver will load the Crystal Cap value in the initial stage, so it must be well-calibrated and
written to EFUSE.

The EFUSE data of Crystal Cap Calibration is 1-byte length, and offset started at Ox01ES6.

Offset | Default value |Example value |Description

XTAL_K Value

Ox01E6 0x20 0x00~0x3F . .
Bit[5:0], Xi, Xo Range

The data array is organized as below: item index should be 0x00, and sub-index Id be fixed as

0x01.

. |0 1 2 3 4
[<b]
o)
=
& 2
g x % 2 ? &
= 5} | I
2 2 purt = c =
=z g g |2 ©
[«5) > Y Y D,
- @ © N\ %
> |ox01 OXE6  40x01 \0x01 No-~63
£
o T
SRt
< O
? 2
Pl /‘
O O /\
A,

B

tal) vatd® 0x20 to EFUSE.

g

Use the command to wrik-,éry

pParam->Paraniete RITE_EFUSE_DATA,;

pBluetoothModule->ActionControlExcute(pBluetoothModule) ;

Itis re}o@\gended that Crystal Cap value should be verified by the below commands.
pParam—;/Parameterlndex = READ_EFUSE_DATA,

pPGRawData[0] = 0x01; // BT Efuse

pPGRawData[1] = OXES6;

pPGRawData[2] = 0x01;

pPGRawData[3] = 0x01;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule);

pBluetoothModule->ActionReport(pBluetoothModule,
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REPORT_LOGICAL_EFUSE, &mBT_DEVICE_REPORT);
//Get Crystal (Xtal) value = pReport[4]);

7.4 Write VID (Vendor ID) and PID (Product ID) to EFUSE

The VID and PID configuration is used only for USB interface chips, and defined in system EFUSE.

Offset | Default value | Example value | Description

0x24 OxDA OXDA USB Vendor ID[7:0]
0X25 0x0B 0x0B USB Vendor ID[15:8]
0X26 0x50 0x61 USB Product ID[7:0]
0x27  Ox28 0x87 USB Product ID[15:8]
The data array is organized as below: item index should be wﬁ,@d/s,&- e fixed as
0x02. N
0 1 2 3 4 5 6 7
1S
(5]
Qo
8 E
& 2
.2 S S m o0 m
"6_ 'g f— 175) n n wn
'z = 2 =y - = | >
i EREE S N2 32 |2 |2
@) ) o A - \{v / > o o
0x02 0x24U 4 |oxDA |0x0B |ox61 |ox81

%

4
) )
se tbe/coﬁ@nd beloW to write VID & PID to EFUSE.
rindex = WRITE_EFUSE_DATA,;

ID & PID Array
N
\Y
~— (\%\)j:et (High)

‘B

pPGRawData[2] = 0x00;

pPGRawData[3] = 0x04;

pPGRawData[4] = 0xDA,;

pPGRawData[5] = 0x0B;

pPGRawData[6] = 0x61;

pPGRawData[7] = 0x81;
pBluetoothModule->UpDataParameter(pBluetoothModule,pParam);
pBluetoothModule->ActionControlExcute(pBluetoothModule) ;
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