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Ralink QA Tool (Software)
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Why need QA Tool?

Verify hardware function of Ralink WLAN 
802.11 a/b/g/n MAC/BB and RF transceiver IC

RF transceiver
MAC/BB

NDIS driver is not only verify the hardware part,        
but also includes WiFi protocol part. 



What Can QA Tool Provide? 
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What can QA Tool provide?

*: support in 2008/Q1

Frequency Calibration
Tx Output Power Calibration & EVM Check
Tx Spectrum Mask Check
Rx Sensitivity Check
EEPROM Content Modification
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Setup for WiFi Tx testing 
(For MCS_0 to MCS_7)

IQ View

RF
Combiner/

Splitter

IQ view Controller

DUT
Control Interface

IQ view
Control Interface

(Ethernet)

DUT (2x3 solution) 
RF Cable

DUT controller with 
QA Tool installed

QA Tool
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IQ View

RF
Combiner/

Splitter

IQ view Controller

DUT
Control Interface

IQ view
Control Interface

(Ethernet)

RF Cable

DUT controller with 
QA Tool installed

QA Tool

DUT (2x3 solution) 

Setup for WiFi Tx testing
(For MCS_0 to MCS_7)
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Frequency Calibration

Purpose: Adjust center frequency to meet 
IEEE SPEC:20ppm (Ralink: +/- 5ppm @25 ℃)

Test Result: temperature @ 25℃
Transmit Center Frequency Tolerance Test Result

PASSPASSPass/Fail

12.875k2.7kFrequency Tolerance

2.341.1Result (ppm)

CH100CH6Channel

2437MHz 
(Target center Freq)

2437.0027MHz Freq

DUT
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Tx Output Power Calibration 
& EVM check

Purpose: Check if Tx Output power with 
good signal quality to meet Ralink and 
Customer request 

-30.5-30.9-30.1MCS 7 

-29.5-29.8-30MCS 6

-26.0-26.6-26.2MCS 5

-26.2--25.9-26.1MCS 4

-23.2-23.3-23.6MCS 3

-22.7-22.5-22.5MCS 2

-20.6-20.0-20.8MCS 1

-20.1-20.1-20.0MCS0

11n
40MHz

CH 11CH 6Ch 1RateMode

EVM  table from IEEEEVM test result

Note: EVM: Error Vector Magnitude => Tx signal quality index
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Tx Spectrum Mask Check

Purpose: Check if Tx Spectrum Mask meets 
IEEE standard as below

Transmit Spectrum Mask Limitation for 11g OFDM
Transmit Spectrum Mask test result for 11g OFDM
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Rx Sensitivity Check

Purpose: Check how low signal strength 
that WLAN still can receive

-73-73-73MCS7

-75-75-75MCS6

-77-77-77MCS5

-81-81-81MCS4

-84-84-84MCS3

-87-87-87MCS2

-89-89-89MCS1

-92-92-92MCS0

11n
20MHz

Ch1 Ch6 Ch11
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EEPROM Content Modification

Purpose: 
1. Modify the Tx Output Power Setting
2. Modify Country Region Setting
3. Modify MAC Address
4. Modify Subsystem PID/VID
5. Modify NIC Configuration



How to start QA Test Utility in AP
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How to start QA Test Utility in AP (1/6)

Step 1 Setting for RT2880 AP
1.1Connect Ethernet port then enter http://10.10.10.254 Ralink RT2880 Web page
1.2 Choose \Administration\System Command\
1.3 Type “ated” command enter ATE mode
1.4 Execute RT2880QA.exe (Please install WinPcap_3_1.exe when you first execute)
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How to start QA Test Utility in AP (2/6)

Step 2 Setting for RT2880 iNIC (MII or mPCI)
2.1 Connect Ethernet port then enter http://10.10.10.254 Ralink RT2880 Web page,
2.2 Select iNIC MII Mode as “Enable” -> for MII iNIC
2.3 Select iNIC MII Mode as “Disable” -> for mPCI iNIC
PS: The SDK v2.4.0.0 and later version supports this function. The RT2880 AP 

platform hardware version must V30RW-FE-2X3 and above version.
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How to start QA Test Utility in AP (3/6)

2.4 Then power off AP, insert iNIC into socket. Power on AP.

2.5 Connect Ethernet port then enter http://10.10.10.254 Ralink 
RT2880 Web page,

2.6 Choose \Administration\System Command\

2.7 Type “iwpriv rai0 set QAEnable=1” command enter ATE mode
2.8 Execute RT2880QA.exe (Please install WinPcap_3_1.exe when 

you   first execute)

2.9 Select Ethernet adapter, and tick iNicMode
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How to start QA Test Utility in AP (4/6)

Step 7

Step 8
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How to start QA Test Utility in AP (5/6)

Step 3: Use RS232 console port and the setting as below.
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How to start QA Test Utility in AP (6/6)

Step 4: Type “ated” command enter ATE mode when boot system code finished 

Step 5: Connect Ethernet port then execute RT2880QA.EXE



EEPROM Structure Introduction 
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Brief EEPROM Structure

Power level default setting for modulationsDEh~EFh

5GHz temperature compensationD4h~DDh

5GHz Power calibration setting78h~C6h

2.4GHz temperature compensation6Eh~76h

2.4GHz Power calibration setting52h~6Ah

Receiver setting44h~4ch

NIC configuration 42h~43h

LED setting3Ah~41h

Country Region for 2.4 and 5GHz38h

NIC configuration 34h~37h

Reserved1Ah~33h

PCI subsystem ID and Subvendor ID012h~15h

PCI Device ID & PCI vendor ID 0Ah~0Dh

MAC address04~09h

Chip ID00h~01h

Function Description                         Offset 
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Ralink EEPROM Content (RT2860)

10430C0001032860Value

0706050403020100Offset 

8012Value

0908Offset 

FFFFValue

3938Offset 

MAC address
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Example: EEPROM Setting

Mac Address [47:32]   (80)  (09)                          (12)    (08)08h

Mac Address [31:16]   (10)  (07) (43)     (06)06h

Mac Address [15:0]    (0C)  (05) (00)     (04)04h

EEPROM Version       (01)   (03) (03)     (02)000002h

Chip ID                         (28) (Offset 01) (60)     (Offset 00) 2870
2770

00h

b7 ~ b0    b15 ~b8   Default
(hex)

Offset

Country Region 5G band   (FF) (38)Country Region 2.4G  (FF)  (39)FFFF38h

NIC Configuration 1FFFF36h

NIC Configuration 0FFFF34h

CH 5 - 137

CH 3 - 96

CH 1 -145

CH 144

CH 10 -133

CH 10 -112

CH 1-131

CH 1-110

Support Channels

2.4GHz channel setting

Note: In country region setting, “FF” means country region will be controlled by software
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Example: NIC Configuration

000CValue

3736Offset 
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NIC Configuration Example

NIC Configuration 1

0: off(D)
1: on

(0)

0: off(D)
1: on

(0)

0: off
1: on(D)

(1)

0: off
1: on(D)

(1)

0: off(D)
1: on

(0)

0: off
1: on(D)

(0)

0: off(D)
1: on

(0)

0: off (D)
•1: on

(0)

HW 
CTRL

TX ALCEXT 
LNA 
2.4G

EXT 
LNA 5G

Propriet
ary Test 
bit

2.4G side 
band for 
40M BW

5G side 
band for 
40M BW

WPS
•PBC

01234567

0: on (D)
1: off 

(0)

0: on (D)
1: off

(0)

0: off
1: on

(0)

40M BW 
in 2.4G 
band

40M BW 
in 5G 
band

Broad
band
EXT 
LNA

Reserved

(0)                 (0)                   (0)                   ( 0)               ( 0)

891015 ~ 11

Offset 0x36
Value=0C h
= 0000 1100

Offset 0x37
Value=00 h
= 0000 0000

Offset 0x36

Offset 0x37

0 C

0 0
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2.4GHz TX Power Calibration Setting

0C0C0B0B0B0B0B0BValue

5958575655545352Offset 

0C0C0C0C0C0CValue

5F5E5D5C5B5AOffset 

Channel 1 8

Channel 9 14

Offset 52 (2.4GHz TX0 path)
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2.4GHz & 5GHz Power 
Calibration EEPROM Setting

b7 ~ b0b15 ~b8Default
(hex)Offset

Channel 13 TX2 power        (0F)    (6C)Channel 14 TX2 power     (0F)  (6D)FFFF6Ch

Channel 11 TX2 power        (0E)Channel 12 TX2 power     (0E)FFFF6Ah

Channel 9 TX2 power          (0D)Channel 10 TX2 power     (0E)FFFF68h

Channel 7 TX2 power          (0D)Channel 8 TX2 power       (0D)FFFF66h

Channel 5 TX2 power          (0C)Channel 6 TX2 power       (0C)FFFF64h

Channel 3 TX2 power          (0B)Channel 4 TX2 power       (0B)FFFF62h

Channel 1 TX2 power          (0A)    (60)Channel 2 TX2power        (0A)  (61)FFFF60h

Channel 13 TX1 power       (0C)     (5E)Channel 14 TX1 power     (0C)  (5F)FFFF5Eh

Channel 11 TX1 power       (0C)Channel 12 TX1 power     (0C)FFFF5Ch

Channel 9 TX1 power         (0C)Channel 10 TX1 power     (0C)FFFF5Ah

Channel 7 TX1 power         (0C)Channel 8 TX1 power       (0C)FFFF58h

Channel 5 TX1 power         (0B)Channel 6 TX1 power       (0B)FFFF56h

Channel 3 TX1 power         (0B)Channel 4 TX1 power       (0B)FFFF54h

Channel 1 TX1 power         (0B)    (52)Channel 2 TX1 power       (0B)  (53)FFFF52h



Example: Calibration Procedure 
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Tx Calibration Procedures Overview

1.Crystal Frequency Offset Calibration
• TX0 path (channel 6 only is needed)
• TX1 path (channle 6 only is needed)
Notes: The calibrated data of channel 6 will be also for other channels. 

2. TX power Calibration
• TX0 path (channel 1~14 are needed)
• TX1 path (channel 1~14 are needed)
Notes: These calibration data will be used for b/g/n mode.

Detail QA Tool settings, please refer to below pages



Ralink Confidential

- RALINK PROPRIETARY & CONFIDENTIAL- 32

Setup for WiFi Tx testing 
(For MCS_0 to MCS_7)

IQ View

RF
Combiner/

Splitter

IQ view Controller

DUT
Control Interface

IQ view
Control Interface

(Ethernet)

DUT (2x3 solution) 
RF Cable

DUT controller with 
QA Tool installed

QA Tool

TX0 TX1
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1. 2437MHz 2. HT Mix mode 

3. MCS 7 4. BW=20

7. Key in “0”
5. Select carrier test 6. Select TX0

8. Start

Frequency Offset Calibration 
Procedure  



Ralink Confidential

- RALINK PROPRIETARY & CONFIDENTIAL- 34

9. Measure the data from TX0 port and 
Change the Crystal Offset value to to meet +/- 5ppm SPEC

10. Store the calibrated value into EEPROM

11. Stop when finish

Note: After TX0 is calibrated, select “DAC1”
do the same procedure for TX1.

Frequency Offset Calibration 
Procedure (continuous)  
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1. 2412MHz 2. HT Mix mode 

3. MCS 7 4. BW=20

6. Key in “0”

7. Start

TX_0 Power Calibration Procedure 

5. Select TX0
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8. Measure the TX0 Output Power by test equipment 
and change the power offset value to meet to 14dBm for MCS7 
and also check if EVM is under -28dBm when power meets 14dBm. 

9. Store the calibrated value of channel 1 into EEPROM

TX_0 Power Calibration Procedure 
(Channel 1)
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1. After channel is calibrated, then go to channel 2.

2. Press “stop” and then “start”
to make changes effective.

Note: After channel 2 is calibrated, channel  3~14 calibration are 
also needed to finish Tx0 power calibration.

TX_0 Power Calibration Procedure 
(Other channels)

3. Adjust power offset 

4. Store the calibrated value of channel 2 into EEPROM
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Measure the TX1 Output Power by test equipment 
and change the power offset value to meet to 14dBm for MCS7 
and also check if EVM is under -28dBm when power meets 14dBm. 

Store the calibrated value into EEPROM

Note: After TX0 is calibrated, select “DAC1”,
do the same procedures for TX1.

TX_1 Power Calibration Procedure 

Channel 1~14 is needed to be calibrated
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1. 2412MHz 2. HT Mix mode 3. BW=20

4. Select RX0, RX1, or RX2 
or all Rx paths you want 

Example: 2.4GHz Receive mode 

5. Start or Stop

Note: Reset Rx test result if needed

Good packets receivedFail packets received 

Note: Do not care, modulation types 
will Be detected automatically



Example: Rx mode Procedure  
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IQ View

RF
Combiner/

Splitter

IQ view Controller

DUT
Control Interface

IQ view
Control Interface

(Ethernet)

RF Cable

DUT controller with 
QA Tool installed

QA Tool

DUT (2x3 solution) 

Setup for WiFi Tx testing
(For MCS_0 to MCS_7)
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Summary

WiFi Tx & Rx Test Setup 

Key Testing Items of WiFi

Key Functions of QA Tool

EEPROM Structure Understanding
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Q & A

Q & A
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Thank You


