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2 Ralink Agenda

e Why Need QA Tool?

e What Can QA Tool Provide?

e How to start QA Test Utility in AP
e EEPROM Structure Introduction
o Example: Calibration Procedure
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CERTIFIED®
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< Ralink

Why need QA Tool?



Z " Ralink Ralink QA Tool (Software

=aoyam for B T2560

a

FCI Coldig TXeR FROM | MAC | BBP Pagsl/2 | EBF PageliZ | RF | Sniffer | About |

MAC Address [N00C4310127F set

EF Twpe
IV RT2R50 2T 3R |

Channel [ 1 2412MHz | Mode [CCE »| Rate [MC30; LP I Mbps |v| Bandwidth[20 =] TxBandSel [Lover -]

—TX

Frame Type [[20] Userd Dats+CRC) x| Set TxD | I huto ALC _Ensble Bescon | F gngIBC IIZ i*lhf-;rPSDicrlje Band Cption

— THE frame sething
FC {2y Dur(2) Addressl (5) Lddress? (6] Lddress3 (6] B (2 :
[ Wait for LCK
|0500 | 0000 | |FFFFFEFRFFER |000C4310127F |001123334455 Jo0og
Payload ——— Payload Fepeat Pattern - 2W CEC Check, Total Bytes
[ Debuglufo h| | | [ak rswcrRe | [1058
[ Inc [T Random
Repeat | 000 [ LoopBack  IPG | 50 TX Poweill TX Powerl Freq. Offset -
: : = = Both DAC
Trnsmited: 543 | Coni Te[ Camisrest [ 0a [ B [ 38 | PSS
I Carder Suppression Colibrate | Colibrate |« | o | ~ DAC 1
~RE
—ERXE Emor (Dropped ) —RE Okay — B3R tone
FCS emor : 00 UM DATA - 0/0 | R8Sll=  oxdBm Offset [ 00 =] Colibrats |
False CCA : n/n Others M gmtCatl) : ofn
[~ Frame Loss: 0% FEE : 7] Freq. .
Deviation - yoor KHz {200 ppm
[ AuoResponder  SttRE | Resstcomter| DumpDMA | Losd DMA | ™ 41 ADCs :
[ One RX Path SNRO:  wotdB
Dump Log | wet o B | Capture Mu:udel I vl SHERL wtdB
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2 Ralink Why need QA Tool?

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

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

/BB
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2 Ralink

What Can QA Tool Provide?



ZRaink  What can QA Tool provide?

e Frequency Calibration

e Tx Output Power Calibration & EVM Check
e Tx Spectrum Mask Check

e RXx Sensitivity Check

e EEPROM Content Modification

*: support in 2008/Q1 - RALINK PROPRIETARY & CONFIDENTIAL- 7



2 Ralink

Setup for WiFiI Tx testing

(For MCS _0to MCS _7)

1Q View

| e =

RF
Combiner/
Splitter

DUT (2x3 solution)

RF Cable

1Q view
Control Interface
(Ethernet)

IQ view Controller

DUT
Control Interface

DUT controller with
QA Tool installed
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: Setup for WiFiI Tx testing
~ Ralink (For MCS 0 to MCS_7)

1Q View
. RF
\_ = R e Com b iner/
A Splitter
1&
q p DUT (2x3 solution)
1Q view
Control Interface DUT
(Ethernet) ] Control Interface

DUT controller with
QA Tool installed

IQ view Controller
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2 Ralink

Frequency Calibration

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

>Test Result: temperature @ 25C
»Transmit Center Frequency Tolerance Test Result

Channel CH6 CH100
Result (ppm) 1.1 2.34
Frequency Tolerance 2.7k 12.875k
Pass/Fail PASS PASS

DUT
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2 Ralink

Tx Output Power Calibration
& EVM check

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

Modulation C:{r;l:';lg Relative constellation error (dB)
Mode Rate Ch1 CH®6 CH11
MCS0 -20.0 -20.1 -20.1 BPSK 1/2 -5
MCS 1 -20.8 -20.0 -20.6 QPSK 172 -10
MCS 2 -22.5 -22.5 -22.7 QPSK 3/4 -13
11n MCS 3 -23.6 -23.3 -23.2 16-QAM 1/2 —16
40MHz MCS 4 -26.1 --25.9 -26.2 16-QAM 3/4 _10
MCS 5 -26.2 -26.6 -26.0 64-QAM 93 -1
MCS 6 -30 -29.8 -29.5 64-QAM 3/4 -25
MCS 7 -30.1 -30.9 -30.5 64-QAM 3/6 < _18 2

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

EVM test result

EVM table from IEEE
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2 Ralink Tx Spectrum Mask Check

e Purpose: Check If Tx Spectrum Mask meets
|IEEE standard as below

: A% Agilent  15:58:54 Jul 19, 2007 ;
Power Spectral Density (dB) o . File

[ransmit Spectrum Mask Ch Freq 2.4172 GHz Trig Fres

(not to scale) Spectrum Emission Mask TP REEN 00 | PAsS] Catalog

Saver

Load:
———————————— [vpical Signal Spectrum

(an example) Deleter

Copy»

Rename»

More
1 of 2

"fﬁlm‘“f.‘ (MHz) .
Transmit Spectrum Mask Limitation for 11g OFDM

Transmit Spectrum Mask test result for 11g OFDM
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2 Ralink

Rx Sensitivity Check

e Purpose: Check how low signal strength

that WLAN still can receive

Ch1 Ché Ch11l

MCSO0 -92 -92 -92

MCS1 -89 -89 -89

MCS2 -87 -87 -87

1n MCS3 -84 -84 -84
20MHz MCS4 -81 -81 -81
MCS5 77 77 77

MCS6 -75 -75 75

MCS7 73 -73 -73
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2 Ralink

EEPROM Content Modification

Purpose:

Modify the Tx Output Power Setting
Modify Country Region Setting
Modify MAC Address

Modify Subsystem PID/VID

Modify NIC Configuration
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2 Ralink

How to start QA Test Utility in AP



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

Step 1 Setting for RT2880 AP
1.1Connect Ethernet port then enter hiip://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)

f GoAhead WebServer - Windows Internet Explorer

@ ) = | htp10.10.10 254 Morme ap ) [#2] %] [goozt ||2]-

BRE REE BECO INEEW I80 HEW
v B B - | Ve sy |DorsEncE | UiTnE - ILEE - O BE-

[ G-85 ®&-EER0-@iae-

Google [Gl+

U8 47 | @ Gokhesd WebServer

< Ralink m) i)m) o) bility

flopen all | close all Operation Mode Configuration

'__‘ Ralink ou may configure the operation mode suitable for you environment.
] Operation Mode

@ Bridge:
All ethernet and wireless interfaces are bridged into a single bridge interface.

I!:l Administration O Gateway:
The first ethernet port is treated as WAN port. The other ethernet ports and the wireless
interface are bridged together and are treated as LAN ports.

O Ethernet Converter:
The wireless interface is treated as WAN port, and the ethernet ports are LAN ports

O AP Client:
The wireless apcli interface is treated as WAN port, and the wireless ap interface and the

ethernet ports are LAN ports

Ethernet Converter Enabled |Disab|e ¥

INIC Mii Mode: | Disable |

[ Apply ] [ Cancel

(& @ #rEs H100% -
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Z Ralink How to start QA Test Utility in AP (2/6)

Step 2 Setting for RT2880 iNIC (MIl or mPCl)

2.1 Connect Ethernet port then enter Ralink RT2880 Web page,
2.2 Select INIC MIl Mode as “Enable” -> for MII iNIC

2.3 Select INIC MIl 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.

ﬂ; GoAhead WebServer - Windows Internet Explorer

@ﬁ - |8 Mp1010.1035 4 ome sy ][] [ ] [Goo: [[2]-
| mmE #HE BRO BOREW IAD HBO
Google [Gl+ v EHE 08 B - ¥ oEy |DastEdaas | PrTeE - 2R - ® O3
U0 0 | @ Gohhesd Webierver [_! G- B =& [EEe- @18
f m)i)m)o)l,:‘i:r;
= Ralink
flopen all | close all Operation Mode Configuration
% Ralink

- You may configure the operation mode suitable for you environment.
() 'Operation Mode

M- Internet Settings

@ Bridge:
All ethernet and wireless interfaces are bridged into a single bridge interface
O Gateway:
The first ethernet port is treated as WAMN port. The other ethernet ports and the wireless
interface are bridged together and are treated as LAN ports.
O Ethernet Converter:
The wireless interface is treated as WAN port, and the ethernet ports are LAN ports,
O AP Client:

The wireless apcli interface is treated as WAN port, and the wireless ap interface and the
ethernet ports are LAN ports.

Ethernet Converter Enabled |.Disab|e V_]

INIC Wil Mode: | Disable i|

[ Apply ] [ Cancel

L w100% -
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Z Ralink 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 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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Z Ralink How to start QA Test Utility in AP (4/6

f GoAhead WebServer - Windows Internet Explorer |__HE”'

@.\:—) » | nipn0 10,10 254mome asp

Vl‘, > 4 |

Google [G-

BED REE BRO BOREW IAD 59D
vl B - eR. | DaEEEARE | P HTeE . L8R . ¥ O3E-

W |.§Goﬂhead WebSarver |_| h-B @&-[EEe-GIE0-

2 Ralink

llopen all | close all

“d Ralink
[} Operation Mode
-] Internet Settings
{71 Wireless Settings
-] I-NIC Settings
"f:I Firewall

EIS Administration

m}i)m)a)bilir','

|3

System Command

Run a system command as raok

commane. STEP [  [worw e set aAEnabie=] |

-{] Administration
- Upload Firmware
-] Settings Management
,_'] Status S
- Statistics
-] System Command
1:] System Log
-{] SDK History
RTZ880 QA
Select the network adapter :
12. D-Link PCI Fast Ethernet Adapter [Micro: v]
i— g oo |
Apply Cancel b Step
TR [ € Hrsmie H100% -
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Z Ralink How to start QA Test Utility in AP (5/6)

Step 3: Use RS232 console port and the setting as below.

COM1 AE
SEIBESTE |
FHHHERTE): | EE
EHETD: |8 ..,,.|
REHET: & ..,,.|
(EXIR T A |1 v|
mEEH|E: |8 ..,,.|
[ EFEEEERIER) ]
| m=E | HE@ | =Hw
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Z Ralink How to start QA Test Utility in AP (6/6)

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

= Ralink - BB RS

wWEE fiﬁﬁ@ WD EFC ST SHEAE

iptables -P OUTPUT ACCEPT

iptables -P FORWARD ACCEPT

iptables -t filter -N ipport block 1>/deuv/null 2>8&1

iptables -t filter -N mac_block 1>/dev/null 2>&1

iptables -t filter -A FORWARD -j mac_block 1>/dev/null 2>8&1

iptables -t filter -A FORWARD -j ipport block 1>/dev/null 2>&1

iptables -t nat -0 PREROUTING -j port forward 1>/dev/null 2>&1

iptables -t nat -F port forward 1>/dev/null 2>8&1: iptables -t nat -X port forwa
rd 1>/dev/null 2>&1

iptables -t nat -D PREROUTING -; DMZ 1>/dev/null 2>81

iptables -t nat -F DMZ 1>/dev/nubrB®: port 2(eth?.1) entering forwarding state

11 2>%1; iptablebr®: topology change detecteds -t nat -¥ DMZ , propagating 1>/de
{fnull 2%

brB@: port 1{ra@) entering forwarding state

brB: topology change detected, propagating

iptables -t nat -N port_forward 1>/dev/null 2>&1: iptables -t nat -I PREROUTING
1 -3 port_forward 1>/dev/null 2>%1

iptables -t nat -N DMZ 1>/dev/null 2>&1: iptables -t nat -I PREROUTING 2 -j DMZ
1>/dev/null 2>&1
webs: Listening for HTTP requests at address[ﬁ@.l@.l@.ES&j

/ W(ated)

/[ H

S48 000047 BSOSl | S76006-4-1

Step 5: Connect Ethernet port then execute RT2880QA.EXE
- RALINK PROPRIETARY & CONFIDENTIAL- 21



2 Ralink

EEPROM Structure Introduction



2 Ralink

Brief EEPROM Structure

Offset Function Description

00h~01h Chip ID

04~09h MAC address

OAh~0Dh PCI Device ID & PCl vendor ID
012h~15h PCIl subsystem ID and Subvendor ID
1Ah~33h Reserved

34h~37h NIC configuration

38h Country Region for 2.4 and 5GHz
3Ah~41h LED setting

42h~43h NIC configuration

44h~4ch Receiver setting

52h~6Ah 2.4GHz Power calibration setting
6Eh~76h 2.4GHz temperature compensation
78h~C6h 5GHz Power calibration setting
D4h~DDh 5GHz temperature compensation
DEh~EFh Power level default setting for modulations
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< Ralink

Ralink EEPROM Content (RT2860)

PCI Config | T*/R% EEPROM | MAC | BEF Pagel/2 | BBF Page2/2 | RF

EEPROM Type : 93cER

Single Read afrite

Mode Offset 0000

f* READ " WRITE

Fead afrite Mode Value

[+ “alus-tode Lenigth

WAL Addr. 00047751

| Siffer | About |

High or Low Active

LED G

MAC addressi. ox

Al

oooo0o s
0oo0oo0Lls
ooooooza
oooo0ozs
00000030
00000035
aooooo4o
oooo0o4s
ooooooso
ooooooss
ooooooen
ooooooas
00000070
ooooooTs
oooooogo
00000055
ooooooso
oooooo9s
(anjujulujur:Au]
0000004

LED Mode(0x38]

LED Mode 0o

- RALINK PROPRIETARY & CONFIDENTIAL- 24

II%adiu:u 0r and Linll Down
Offset 00 Lr@bg 02 | 03 07
Link to &
® vaue| |60 |28 |03 | o1 10
= ED A&
Offset | 08 08" -
et and Link Diown
LbaFadue | 12 [i-86
[ Keep Current TPower Link ta A
Save b,
LED ACT
Radio Off | =]
adio On
Offset | 38 | 39 Do | o
Value - ktaG | =]
tink to s | =]
_set |




2 Ralink

Example: EEPROM Setting

Offset Default b15 ~b8 b7 ~ b0
(hex)
00h 2870 Chip ID (28) (Offset 01) (60) (Offset 00)
2770
02h 0000 EEPROM Version  (01) (03) (03) (02)
04h Mac Address [15:0] (0C) (05) (00)  (04) SUTEEEHL Tl
0 CH 1-11
06h Mac Address [31:16] (10) (07) (43) - (06) 1 | CH113
2 CH 10-11
08h Mac Address [47:32] (80) (09) (12) (08) 3 CH 10 -13
4 CH 14
34h FFFF NIC Configuration 0 . CH1-14
36h FFFF NIC Configuration 1 6 CH3-9
38h FFFF Country Region 2.4G (FF) (39) Country Region 5G band (FF) (38) 7 CH5-13

2.4GHz channel setting

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

PCI Corfig | T5/Fx EEFROM |MAC | BEP Page1/2| BEF Page2/2 | AF | Sniffer | about |

EEPROM Type : J3chE MAL Addr. 000C431012 Set
High or Low Active -
Single Read w/rite LED G
Mode Offs=t ooda Radio Dif
¥ READ ™ WRITE R
Bread/vrite Mode W alue Radio On and Link Down
v Yalue-tods Lerigth Lirk to |3 :‘
ink. to
Offset 3@k of 37 =l
[ 0 25 03 0L 00 OC 43 10 “(....C. & Fead ALL ED A
0o00000s .
0oooooLa value O@adin rf OO :I
00000018 Radio On and Link Do I—_|
00000020
noooooze Load File Link to G
0o000030 JE— _
00000035 [ Keep Current T=Power Link. tar A
0000000 Cave A
0o00004s
00000050 LED ALT
paly ) Radio Off | =l
00000060 0A OA OB OB OC OC OD OD +vwwewwe..
0OO0O0GS 0D OE OE OE OF OF FF FF ..vvu... Riadio On
00000070 FF FF FF FF FF FF FF FF .vvvnnn. Lk Baw | =l
0OO0O07E 04 04 04 04 04 04 04 05 . .......
00000080 05 05 05 05 06 06 06 07 veuuu... LirktoG | =]
DOODODEE 07 07 05 05 05 09 09 09 ........
00000090 0A OA OA& OF 0F OB OC OC veevw... Linktod | =]
00000098 OC 0D 0D 63 FF FF FF FF ...Cews.
000000A0 FF FF FF FF FF FF 06 06 ....o... LED Maode(0x3B]
DOODODAS 06 05 05 04 04 04 03 03 ..uew... v LED Made | 00 Set
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2 Ralink

NIC Configuration Example

NIC Configuration 1

Offset 0x36

6 5 4 3 2 1 0
WPS 5G side 2.4G side Propriet | EXT EXT TXALC HW
PBC band for band for ary Test LNA 5G LNA CTRL
40M BW 40M BW bit 2.4G
0: off (D) | O: off(D) 0: off 0: off(D) | O: off 0: off 0: off(D) | 0: off(D)
*1: on 1:on 1: on(D) 1: on 1: on(D) 1: on(D) 1: on 1:on
(0) (0) (0) (0) (1) (1) (0) (0)
C
Offset 0x37
15~11 10 9 8
Reserved Broad 40M BW | 40M BW
band in 5G in 2.4G
EXT band band
LNA
0: off 0:on (D) | 0: on (D)
1: on 1: off 1: off

()

()

©)

(0)

(0)

(0)

(0)

(0)

\0/\
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Offset 0x36
Value=0C h
= 0000 1100

Offset Ox37
Value=00 h
= 0000 0000



Z Ralink 2.4GHz TX Power Calibration Setting

PCI Corfig | T</Fx EEPROM |MAC | BEP Page1/2| BBF Page2/2 | RF | Sniffer | about |

EEFROM Tupe : 9366 FALC Addr. 3101230 Set
High or Low Active -
Single R eadMwrite LED 5
tode
Dffset ooon Radio Off
+ READ ™ WRITE R
Froad/ v/ ite Mode Walue F adio On and Link Diown
[v alue-Mode Length Link. to & :‘
Link to &
FOINEGE 0 25 03 01 00 OC 43 10 “(....C. & Fead ALL =04
00000005 12 80 0L 06 14 18 0L 80 - ov..... . ]
0O0000l0 00 00 60 25 14 1§ 00 00 .. °f Radio Off
0000001% 01 00 64 FF OC 00 FF FF ..j..... Offset 52 (2_4GH§E'E|P@QEQ@MBDWH |—_|
00000020 FF FF FF FF FF FF FF FF .vvvu.n.
00000025 FF FF FF FF FF FF FF FF .ovuw.. Load File Link to G
00000030 FF FF FF FF 23 02 OC 00 2 | S _
00000035 FF FF 23 00 FF FF ... [ Keep Current TxPower Link ta &
00000040 FF FF FF FF 00 00 «uuenn.. S ave b
0000004E LED ACT
nooolfoso
onnofoss Channel 1 el | | 8
QoooorsEs
00000065 adio O
00000070 Offset 52 mBw] 154 |55 | 56 | 57 | 58 | 59
00000076
00000080 ik toG | | =]
DO0000GS 07 07 05 05 05 09 09 09 evew... oo | oo | op
00000090 04 DA OA OB OB OB OC OC ........ Value 0B ileBA el el el e 0C | 0C
DO0000SE OC OO OD 63 FF FF FF FF ...c
Do0000A0 FF FF FF FF FF FF 06 06 ........ LED Mofe(0x38]
000000AS 06 05 05 04 04 04 03 03 «uwvenn.. v Offset 5A || 5B (5@ 5D0| SE | 5F
Value OC 10C |10C |[0OC|oOC|o0C
Channel 9 14
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: 2.4GHz & 5SGHz Power
< Ralink Calibration EEPROM Setting

Offset aegf)“'t b15 ~b8 b7 ~ bO

52h FFFF Channel 2 TX1 power (0B) (53) | Channel 1 TX1 power (oB) (52)
54h FFFF Channel 4 TX1 power (oB) Channel 3 TX1 power (oB)

56h FFFF Channel 6 TX1 power (oB) Channel 5 TX1 power (oB)

58h FFFF Channel 8 TX1 power (0C) Channel 7 TX1 power (0C)

5Ah FFFF Channel 10 TX1 power (0C) Channel 9 TX1 power (0C)

5Ch FFFF Channel 12 TX1 power (0C) Channel 11 TX1 power (0C)

5Eh FFFF Channel 14 TX1 power  (0C) (5F) | Channel 13 TX1 power (0C) (5E)
60h FFFF Channel 2 TXZ2power (OA) (61) | Channel 1 TX2 power (OA) (60)
62h FFFF Channel 4 TX2 power (0B) Channel 3 TX2 power (0B)

64h FFFF Channel 6 TX2 power (0C) Channel 5 TX2 power (0C)

66h FFFF Channel 8 TX2 power (OD) Channel 7 TX2 power (OD)

68h FFFF Channel 10 TX2 power (OE) Channel 9 TX2 power (OD)

6Ah FFFF Channel 12 TX2 power  (OE) Channel 11 TX2 power  (0F)

6Ch FFFF Channel 14 TX2 power (OF) (6D) | Channel 13 TX2 power (OF) (6C)
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2 Ralink

Example: Calibration Procedure



mk Tx Calibration Procedures Overview

1.Crystal Frequency Offset Calibration

« TXO 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

« TXO 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
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: Setup for WiFiI Tx testing
~ Ralink (For MCS 0 to MCS_7)

1Q View
N RF_ TXO X1
\_ = R e Com b iner/
e Splitter
{k
; - DUT (2x3 solution)
RF Cable
1Q view
Control Interface DUT
(Ethernet) ] Control Interface

DUT controller with
QA Tool installed

IQ view Controller
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< Ralink

Procedure

Frequency Offset Calibration

MAC Address |000C43101280 Set

1.22’%??!5@_'%\&@33 HT M.L.)I:I(drger]Z E]de

PCIConfig T#/RX | EEPROM | MAC | BBP Pagel/2| BBP Page2/2| RF | Sriffer | About |

Channel | B 2437MHz  w| Mode |HT bistode Fac-.te?rME%7 lﬁ@ Zs Bancﬂv'ldt

[ .-“-‘-.-M FOU

Address3 [B] Seq (2]
0300|0000 |FFFFFFFFFFFF |000C43101280 001122334455 |
Payload Payload Fepeat Pattern
F Debuglnfa b | s [ oW CRC
[ Ine [ Random
7 Key |n “0"

wopBack PG | B28elect carrietdest

[ “wait for ACE,

S CRC Check, Total Butes

1058

T Powerl Freq.

RF Tupe
RT2850: 2T 3R

rﬁzﬁ . —%0 TxBandSel

6. Select TXO

[Offzet
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= =] =1 - Eh:uth D.-’-".Es
I eed: 11471 | 06l OC 2 Colbrate | 5=
@ I Calibrate | Calibrate | |
8. Start
R
R& Ermar [Dropped] R Okay RSE| tune
FLS e U Uil Dt T 070 RSSM = wedBm Offset| 00— Calibrate
R averflow ; 040 Other DATA, : 040 R55]2 = we dBm Offset an : Calibrate
PHY error n:/0 Beacon: n:/0 RS0 = s dBm Offset | 00 = Calibrate
Falze CCA nso Otherz [Mgrmt/Chtl] ; nso
[ Frame Loss 0 FER : Freq. e £ e
Deviation
[ Auto Responder Stark R Fieset counter|  Dumnp D2 Load DM | [ AlADCs
™ One R Path SNRO: e dB
Dump Log Capture Mode =NR1: xx dB




2 Ralink

Frequency Offset Calibration
Procedure (continuous)

PCI Config TH/FX | EEPROM | MAC | BBP Pagel/2 | BBP Page2/2| RF | Srifer | About |

RF Type

MAL Address |EIEIEIE43'I 01230 Set RT2850: 2T 3R

9. Measure the data from TXO0 port and

Chernel | & 2637MHz | Mode [HT Minod Iy n Bple| WP GTEst al Offseidyial ueltortedreet +/+ Sppm SH

T

ez Tygi |[2D]USE’4[DE‘H+EHE] ﬂ Set T [~ AutoAlLC  Enable Beacon F g;?t F ,i:dGF'giSEE

T frame setting

FC[Z1 Duwl(2] Addesz [E] Addresz2 [B] Addrezs3 [B) Seq [2] _
[os00  [0000  [FEFFFFFFFFFF [0DOCAFI0T280  [0D1122334455 | I Wit for Al
Payload FPayload Repeat Pattern — 5w CRC Check,  Total Bytes
[ Debug Infa ﬂ | s [ 5w CRC 1058

[ Inc [ Random

Repeat 0 I LoopBack IPG 200 Ti Power0 T Power]
segaele | Transmitted 11471 T [v Carrier best OB :ll oc j‘

@ r Calibrate | Calibrate |

5nd O ption

o 1d. Stop when finish
R Ermar [Dropped] R Okay RS5I tune
FC5 emor : n/0 U2M DATA n/0 REE|] = ibrate
R crverflow : 040 Other DATA : 040 RS2 = L b ate
PHY eror: 10. Stbte theesttibrated value iAto EERROM: dem offset | 00+ hibrate
Falze CCA nso Otherz [Mgrmt/Chtl] ; nso
[ Frame Loss 14 FER : Freq. i
Devigtion we EHZR wx pprm

[ Auto Responder Start B Feset counter|  Dump Dk Load DMb Iote g "-":"-%ET%O iS C&lFﬂDrateﬂt Se|eC'[ “ [
0 b4 ’

Durmp Log Capture Mode do the same prolcedur&for 1.
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< Ralink

TX 0 Power Calibration Procedure

PCI Config TH/FX | EEPROM | MAC | BEF Pagel/2 | BBP Page2/2| RF | Sriffer | About |
RF Type
MAC Address [000C43101280 Set 3. MCS 7 4. BW=20 rrees0-273R
@el | 1 24124Hz <L Adgde [HT MisMode IRt [MCS=7: 65 Mbps_Je]_Bandwidth |20~ | _I3BandSel
172412MHz 2 HT Mix mode
. : ™ STBC [ 246G Side Band Option
tame 19pe | [20] Userd(Data+CRC) +| S8 H)é Enable B F
[ AutoALC EnableBeacon | — oo™~ 4 ppul
T¥ frame setting
FC[2] Dur[2] Addresz] [B) Addresz [B) Addresz3 (6] Seq 2] _
(0800 [0000  [FFFFFFFFFFFF  [ODOCAZIO1280  |001122334455 | B vl
Payload Payload Repeat Pattern — 5w CRC Check,  Total Bytes
6. K ol A pebugnfe ﬂ | | [ SWwCRC 1058
. ey n Ihe [ Random
5. Select TXO
at ;ﬂ [Lss E‘E'Ck PG 200 T PDWEEI T PDWEL Freq. Offzet
art Tx ' ransmitted : 1] [ Conti. Tw [ Carrier test | 0B =1 | 0A =] e Calibrate
// [ Carrier Supprezsion Calibrate | Calibrate | |
7. Start
R
R Error [Dropped) R Okay RSSI tune
FCS3 error: 0/0 U2M DATA: 0/0 1 RsSit= weBm Offset | 00— Calibrate
Rz aveiflows 00 Uther DATA.: 070 11 Resiz=  wedBm Offsst | 00 -] Calibrate
PH* erar : n/0 Beacon : os0 BSSI0 = wodBm Offset | 00 = Calibrate
Falze CCA ns0 Others [Magmt/Chtl] : os0
[ Frame Loss : 0% FEF : Freq. . waw KHz /e ppm
Dewiation
[ Auto Responder Start B Rezet counter|  Dump DA Load DA | [ allADCs
™ One RX Path SNRO:  xwdB
Durnp Log Capture Mode SMNR1: s B

- RALINK PROPRIETARY & CONFIDENTIAL- 35




< Ralink

TX 0 Power Calibration Procedure

(Channel 1)

PCI Config TH/FX | EEPROM | MAC | BEF Pagel/2 | BBP Page2/2| RF | Sriffer | About |
RF Type
MAC Address [I00C43101260 Set RT2850- 2T 3R
Chanrel | 1 2412MHz | Mode |HT Misdode | Rate |MCS=7; B5Mbps v | Bandwidth |20 ~| TwBandSel
Measure the TXO Outppt Power hy tes equment
Frame Type [[20] Userd(D ata+CRC) ah el T4 =k S
b
. Hg&the FeiWeryffset valuedo meet to 14dBm for MG
rame selling
o2 ow sddesst e aNO@ls@ check i EVM isypder -28dBm when power meets 1
(0300 [0000  [FRFFFFFFFFFF [0DOCZI01280  |00112233445 | B vl
Payload Payload Repeat Pattern § 5w CRC Check,  Total Bytes
™ DebugInfo ﬂ | s I SwCRC 1058
[ Inc [ Random
Repeat| 0 | LoopBack IPG 200 T Power T Power Freq. Offsst - BothDAC
. . - I
Start T Transmitted : o I ED”F" LN EE_'”'E' = | 04 :II 23 Calibrate i ;
[ Carrier Suppression Calibrate Calibrate | ]
R
R Error [Dropped) R Okay RSSI tune
FLS grrar 0/0 Ut DaTA 0/0 1 RsSit= weBm Offset | 00— Calibrate
Firt overflow 9. Store thieCalibrated valué of ckeannetkdnimtol BER ROM|
PR errar : 00 Beacon : n/0 BSSI0 = wodBm Offset | 00 = Calibrate
Falze CCA ns0 Others [Magmt/Chtl] : os0
[ Frame Loss 0% FER : Er:xc-'li.ation : e [XHz / w pp
[ Auto Responder Start B Rezet counter|  Dump DA Load DA | [ allADCs
™ One RX Path SNRO:  xwdB
Durnp Log Capture Mode SMNR1: s B
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Z realink TX_0 Power Calibration Procedure
> hdiin

(Other channels)

PCI Config TX/FX | EEPROM | MAC | BBP Pagel/2 | BBF Page2/2| RF | Sriffer | About |
RF Type

o DIEETET _s« | 1. After channel is calibrated, then g €Hannel 2.
@ ode |HT MisMode  v| Rate |MCS=7: B5Mbps v | Bandwidth|20 =| TwBandsel

T

Frame Type |[2|:|]Llser4[Data+EHC] ﬂ SetTaD | [ AuloALC  Enable Bascon [ STBC [ 240G Side Band Option

[5G [ AMPDU

2 2417-MHz

T frame setting
FC[2] Dur[2] Addreszzl [B) Addresz2 [B) Addresz3 [B) Seq (2] _
0200 [o000  [FEFFFFFFFFFF [DOOC43101280  [001122334456 | I vl

Pap|pad y  hepeat Pattern — 5% CRC Check)  Total Bytes

2. Press “stop’aang. therstart™ (o | swene | [
to make chanhdes &ffective. 3. Adjust power offset

0 I LoopBack IFG 200

T Powerl T Powerl Freq. Offset

Ansmitted - 17477 | Conti. Tx [ Cariier tes / | 2, j 23 Calibrate i g;‘tg EI.-“-‘-.ES
[ Carier Suppression Calibrate | | " DAL
,,l»/
R
R Ermor [Dropped) Okay - RS51 tune -
—— 4. Store tFEﬁ Lalibrated valug,of (:Fhﬁm nel 2 into EEPROM
: . = wedBm Offze :I alibrate
R overflow ; 040 Otker DATA : ns0 RS5|2 = we dB e OFfset oo : Calibrate
PHY" ermar os0 Beacon: nso FSSI0 = we dBrm Offset | 00 = Calibrate
Falze CCA s 0 Others (gt Tt : . 0/ s s
Note: Aﬁ;er chgnneT s calibrated, channel 3~14 calibration are
[ Frame Loss 1}:4 R: o req. . wirt KHz # w ppr
also needed to finish Tx0 power Eattbration.
[ Auto Responder Start B FRezet counter|  Dump DA Load Dka, | [ AlADCs
[~ One R Path SMRO: e dB
Curnp Log Capture Mode SNRT: % dB
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Z Raiink TX 1 Power Calibration Procedure

PCI Config  TH/FX | EEFROM | MAC | BEP Pagel/2| BBF Page2/2| RF | Snifer | About |
RF Type

ehanngh-tmtd s meeded to be calibrated RT26502T 3R

je HT MisMode v | Rate |MCS=7; ESMbps | Bandwidth |20 ~| TwBandSel

o Meagc,t#rD the TX1 Output Power b%Gt5%§Ete|ndeD uipment
ome e [l UserDetor 0L 214 BN g AP pEtEEGHfset vatuerto meet to 14dBm for MGS7

T frame zetting

e pwi  addesst g 8N @lSQgheck JL.EMM isunder -28dBm when power meets 14dBm.

[ “whait for ACK,

0200|0000 |FFFFFFFFFFFF |D00C43101280 001122334455 |
Payload FPayload Fepeat Pattern — S CRC Check, | Tatal Bytes
™ Debuglnfo  h| | | [~ SwCRC 1058

[ Inc [ Random

Repeat 0 | LoopBack IPG 200 T Powerf T Power Freq. Offzet -
. . | | Both DAC:
Stait T% | Transmitted: 11471 [ Conti Tu [ Carier test ail— '3 23 I:alil:urate| e
[ Camier Supprezsion Calibrate; Calibrate | vl A | o
R
R Errar [Dropped] R Okay 551 tune
FLS eror: 00 U2M DATA: 0/0 §51=  wedBm Offsst | 00 <] Calbrate) |
R overflow os0 Other DATA os0 R55|2 = we dBrn Offzet a0 : Calibrate J
PHY artor 10| Stere: the calibrated' valweinto LERROM <! cabad |
Falze CCA : ns0 Others [Mart/Crtl] : os0
[ Frame Loss 0% FER : Freq. . |
Deviation - s KHz /o pv
[ &uto Responder Start B | Feset :Dunter Durmp DA | Load Qi [ &llADCs
. p W I ”
%t is calfiratéd, select “DACL",
Dump Log | | Capture Mu:u:le .
do the same procedures for TX1.
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Z Ralink  Example: 2.4GHz Receive mode

PCI Config TH/FX | EEPROM | MAC | BEF Pagel/2 | BBP Page2/2| RF | Sriffer | About |

RF Type
MaL Address |EIDEIE43'I 01280 Set RT28R0:: 2T 3R

@el K 2412-MH A5 . | _DBandsel
T>2 - _ _
17244 ??":!é EE 'ﬂser4[Data+gﬁE e M’*‘Dm (l)—dﬁn ALC  Enable Beacon :: gg?t 3|__ ﬁ%ﬁﬂg%guptmn

T¥ frame setting

FC[2] Dur[2] Addresz] [B) Addresz [B) Addresz3 (6] _
(0800 [0000  [FFFFFFFFFFFF  [ODOCAZIO1280  |001122334455 | \ B vl
Payload Payload Repeat Pattern — 5w CRC Chec Tatal Bytes
™ Debuglnio h| | m ~ swerNOte®o not care, modulation tyy
[ Inc I Random z .
will Be detected automatically
Fepeat 0 [ LoopBack  IPG 200 T PDWEEI T F'cuweil Freq. Offset ~ BothDAC
_ : = ’— t
Start Tx Transmitted : 1] [ EDn,“' T Ee.nrner test | 0B =l | L = & Calibrate )
[ Carrier Supprezsion Calibrate | Calibrate | 1
Feil packets received Good packets received
R CIor [LTopped) Okay RSSI tune
FCS3 error: 0/0 U2M DATA: 040 h Rssit= wedBm Offset | 00 -] Calibrate
FHX l:l"."ElHl:IW . D ."l D DthEl D.":".T.":". . |:| ."I |:| H55|2 = w ljBITI Dﬂ:SEt I_ o Ealibrate
PH* erar : n/0 Beacon : os0 BSSI0 = we dBm Dlffaet Calibrate
False CCA - 0/0 Others [Mgmt/Cintl) - o0 | J4. Select RXO, R
onﬂlethsym&W@M
Dissgiztion -

7 &lADCs

grp Db, | Load DA | 7
[ One R Path

SHRO: w dB
SHRT: wi dB

es

Durnp Log Cap hMode
esfreshlt If needed
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2 Ralink

Example: Rx mode Procedure



: Setup for WiFiI Tx testing
~ Ralink (For MCS 0 to MCS_7)

1Q View
. RF
\_ = R e Com b iner/
A Splitter
1&
q p DUT (2x3 solution)
1Q view
Control Interface DUT
(Ethernet) ] Control Interface

DUT controller with
QA Tool installed

IQ view Controller
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2 Ralink Summary

e WIFI Tx & Rx Test Setup
e Key Testing Items of WiFi
e Key Functions of QA Tool

e EEPROM Structure Understanding
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2 Ralink Q&A

oQ &A
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mk Thank You
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