Confidential B

MEDINTEK

MT5951 Application Design Notice

Copyright © MediaTek Inc. All rights reserved.

N A




Confidential B

Update History

© 2011.09.04 : initial version 0.1
® 2011.10.07 : version 1.0



Confidential B

QOutline -1

¥ MT5931 Block diagram and features

¢ MT5931 Schematic Design
€ Interface mode selection
€ Interface 10 voltage domain setting
€ Interface connection ( FP and SP)
€ System GPIO signals connection
€ WIFI BT co-existence signal connection ( FP and SP)
€ System Power source connection

¢ MT5931A TFBGA Layout Guide
¢ RF trace
& Clock trace
& Power trace
4 GND trace

¢ MT5931 WIFI BT Single Antenna Structure
¢ MT5931 RF Matching SkKill
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¥ DWS Setting
€ EINT setting
@ Other setting

¢ QVL Status
¢ META Tool Usage
© ATE Setting
¢ WIFI MAC address
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¢ MT5931 Block diagram and features

€ MT5931 Schematic Design
€ Interface mode selection
€ Interface 10 voltage domain setting
€ Interface connection ( FP and“SP")
€ System GPIO signals connection
€ WIFI BT co-existence signal connéection ( FP and SP)
€ System Power source conhnection

€ MT5931A TFBGA Layout'Guide
¢ RF trace
& Clock trace
¢ Power trace
4 GND trace

¢ MT5931 WIFI BT Single Antenna Structure
€ MT5931 RE“Matching Skill
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MT5931 Block Diagram and Features

= Block Diagram

cIs 802.3 <->802.11]

Low Power Inst Header
Translation

TCP_IP_UDP

Checksum
engine WLAN Table

Data Buffer

MAC -
(ARB/SEC)

(Max. 6 TX
SDIO/SPI /eHPI i

Interface RX queue)

EEPROM Config
Interface Clk Rst
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MT5931 Block Diagram and Features

= Feature

— MT5931 is a WiFi device which includes
- 802.11 b/g/n
- PA
« LNA
- TRSW
 Internal PMU

Package

— MT5931A (TFBGA ) : 5.1mm* 5.3mm
- Support EHPI 8 ;, EHPI 16 and SDIO.

— MT5931P (WLCSP) : 2.9mm* 3.2mm
« Support SDIO only.

I S MEDINTEK
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€ MT5931 Block diagram and features

¢ MT5931 TFBGA Schematic Design
€ Interface mode selection
€ Interface 10 voltage domain setting
€ Interface connection
€ System GPIO signals connection
€ WIFI BT co-existence signal connection
€ System Power source connection

€ MT5931A TFBGA Layout'Guide
€ RF trace
€ Clock trace
& Power trace
€ GND trace

€ MT5931 WIFL BT Single Antenna Structure
€ MT5931 RF“Matching Skill
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MT5931 Schematic Design

¥ Interface mode selection : Strap mode

Main clock
[ ANTSEL_0) [ ANTSEL_1) [GPIO_ 1] frequency
0 1 0 26MHz
Main clock
[WIFI_INT_B] | -y [ ANTSEL_2]) [ANTSEL_3) | Host interface
0 OSC / Co-clocking 0 0 eHPI-8
1 XTAL 1 0 eHPI-16
0 1 SPI
[GriOo_0] 32K source
1 1 SDIO
1 Internal
0 External

e N, MEDINTEK
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MT5931 Schematic Design

¥ Interface mode selection : Strap mode

Pin Name FP Phone HW configure SP Phone HW configure MT5931 E3
( NFI 8 bit) (SDIO) default Pull
GPIO_1 NC NC PD
GPIO_O NC NC PD
ANTSEL_3 NC external 10K resistor PU PD
ANTSEL_2 NC external 10K resistor PU PD
ANTSEL_1 NC NC PU
ANTSEL_O NC NC PD
WIFLINT_Q & externcaolnlr:)elftr:isl?cgr PD/PU & externC;)InlrE)eIf::;sl?cgr PD/PU No-pull

Y, MEDINTEK
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MT5931 Schematic Design

© Interface mode selection

€ MT5931 uses strap-pin to configure IC interface type, clock
frequency and clock type setting. These pins are input mode at
power-on stage and return to other function at normal operation
stage.

& MT5931 Antsel 0, Antsel_1, Antsel 2, Antsel 3, GPIO_O0,
and GPIO_1 pins support internal PU or PD pad design.

€ WIFI_INT_B pin doesn’t support internal PU or PD pad design
S0 needs external 10K resistor circuit.

I T, MEDINTEK
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MT5931 Schematic Design ( TFBGA )

¥ Host interface 10 voltage domain setting

€ MT5931 supports different host interface 10 voltage domain by
connecting MT5931 10 voltage pins J7 and pin H1 to different
voltage according to different BB’s requirement, like 2.8V or

1.8V. o | AMI=EEL ]
ﬂ ANTSEL 2
ANTSEL 3

_‘

CwDDIO3
CwDDIo2

€ MT5931 10 voltage pin H1(DVDDIO3)
¢ HPI 8bit mode / SDIO IO domain. —
4 MT5931 |0 voltage pin H1(DVDDIO3) and J7(DVDDIOZ

¢ HPI 16bit mode 10 domain. YECMIO

T
!

FSOURCE

Ef
1
31

€ Example
¢ Default 1.8V for MT6236/MT6276/MT6256 MTK reference design.
© Default 2.8V for MT6235 or MT6513 MTK reference?ﬁTsign.
¢ Please take MTK official design as reference . YE

I T, MEDINTEK
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MT5931 Schematic Design ( TFBGA )

¢ Interface 10 voltage domain setting
€ MT5931 10 voltage pin K7(DVDDIO1)
¢ BT _PRI IO domain
€ MT5931 10 voltage pin K10(DVDDIOO)
©® ANTSEL , GPIO, OSC _EN, RST_N and UART IO domain § £
€ Example
¢ BT _PRI is 2.8V in MT6236/MT6256/MT6576

¢ BT _PRI is 1.8V in MT6513+MT6626+MT5931 reference design.
¢ Please take MTK official design as reference .

DVDDIO1
DVDDIOO

K

- T, MEDINTEK



MT5931 Schematic Design
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¥ Interface connection ( Feature Phone, NFI)

Pin name MT5931 /Os%E  |MT5931 Default PU/PD MT5931 10 domain Note
INFI DO~7 1/0
CS I EEPEE [ﬁjpower domain
Interface no-pull VDD_NFI ?K;IT5931 VDDIO3 for NFI8 )
EINT 0 (MT5931 DVDDIO2/3 for NFI16 )
OE_N I
MT5931 WE_N !
E3 LPAO I
(WIFI_EN 1 no-pull 2.8V MT5931 internal PMU enable pin
(WIFI_RST 1 PU 2.8V MT5931 reset signal
GPIO request | " F1-32K I no-pull 2.8V (default) i Z3MT5931 VRTC pin f: A
BT_PRI /0 PD 2.8V (default) i ﬁiﬁ}MTS%l DVDDIO1 pin~k ﬁgﬁ:
OSC_EN 0 no-pull 2.8V 'WIFI co-clock request pin

€ Support Feature Phone BB
® MT6235/36/52/56/76

S R, MEDINTEK
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MT5931 Schematic Design
(MT6236 example)

© Interface connection

€ MT5931 shares NFI bus with NAND and LCM module so WiFi ,
NAND and LCM must have the same bus voltage domain.

MT5931 pin name | MT6236 pin hame Description
DO~D7 NLDO~NLD7 NFI, LCM and MT5931 should have the
Don’t connect same NFI voltage domain setting.
D8~D15 Keep NC
OE N LRDB
WE N LWRB
A0 LPAO
CS N LPCE1B
MUST connect WIFI EINT to MT6236 EINTO !!
Because EINTO power domain = DVDD_NFI
EINT1~6 power domain = DVDD28
Only EINTO meets MT5931 requirement.
INT N EINTO
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MT5931 Schematic Design
(MT6236 example)

© Interface connection

& There are three 2.8V 10 signals

€ WIFI_EN signal would control MT5931 internal PMU. Please use default
PD mode function GPIO.
€ High : Enable PMU
€ Low : Disable PMU

¢ WIFI_RST signal would control MT5931 reset state.
¢ WIFI_32K is MT5931’s slow clock source.

€ All signals should belong to BB DVDD28 power domain GPIO.
Please don’t use other power domain 10, like CAM.

MT5931 pin name | MT6236 pin name Power domain
GPIO17 DVDD_KP=VIO case
XIN 32K GPIO 8/42/58/63 DvDD28

S I, MEDINTEK
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MT5931 Schematic Design
(MT6236 example)

& WIFI BT co-existence signal ( Feature phone)
€ BT PRI is 2.8V 10 signal .

MT5931 pin name | MT6236 pin name Description
BT PRI bt2wifi_0(GP1064) WiFi BT co-existence signal
© Other platform
MT5931 pin name | BB or BT pin name Description
MT6256 pin B10
(GPIO3)
MT6276 pin AM33
(GPIO16)
MT6616/6622/6626
(GPIO4)
MT6611
BT_PRI (GPIO7) WiFi BT co-existence signal

- S, MEDINTEK



MT5931 Schematic Design
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¥ Interface connection ( Smart Phone, SDIO )

MT5931 Default

. . )
Pin name MT35931 /O % PU/PD MT5931 10 domain Note
DO ~D3
(SDIO DO~D3) 1o
e {ﬁjpower domain
Interface  |EINT 0] no-pull VDD—SDI.O ?K;IT5931 VDDIO3 for SDIO )
2.8V for high speed
OE_N I
(SDIO_CLK)
AO
M”l%%l (SD_CMD) 1/0
(WIFI_EN I no-pull 2.8V IMT5931 Internal PMU enable pin
(WIFI_RST I PU 2.8V IMT5931 reset signal
=3 SR, s =
GPIO request |V IFL-32K I no-pull 2.8V (default) i AEMT5931 VRTC pin f i,
1.8V e imar e
BTPRI o i (default in MT6513+MT6626+MTs931) | HMT>951 DVDDIOL pin i,
OSC_EN O no-pull 2.8V 'WIFI co-clock request pin ( output )

¢ Support Smart Phone BB

¢ MT6513/MT6573

I, MEDINTEK
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MT5931 Schematic Design
( MT6513 example)

¥ Interface connection ( Smart Phone)

MT5931 pin name | MT6513 pin name Description
D0O~D3 MC1DAO~3 SDIO bus
OE_N MC1CK

(SDIO_CLK) MC1CK FB
A0
(SD_CMD) MC1CMO
Interrupt
WIFI INT B EINT15
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MT5931 Schematic Design
( MT6513 example)

© Interface connection

€ There are three 2.8V 10 signals

€ WIFI_EN signal would control MT5931 internal PMU. Please use default
mode PD function GPIO.
€ High : Enable PMU
€ Low : disable PMU

¢ WIFI_RST signal would control MT5931 reset state.
¢ WIFI_32K is MT5931’s slow clock source.

€ All signals should belong to BB DVDD28 power domain GPIO.
Please don’t use other power domain 10, like CAM.

€ Please take MTK official design as reference.

I T, MEDINTEK



MT5931 Schematic Design

( MT6513 example)

® WIFI BT co-existence signal ( Smart phone)

€ BT _PRIis 1.8V IO signal due to MT6626’s 1.8V 10 setting in
MT6513+MT6626+MT5931 reference design.

MT5931 pin name

MT6626 pin name

Description

BT_PRI

bt2wifi(GPI04)

WiFi BT co-existence signal

Confidential B



MT5931 Schematic Design

¥ System Power source connection

€ MT5931 needs four external power sources.

& Please take MTK official design as reference .

Confidential B

MT5931 Pin name MT6236 name Description Voltage range | Voltage tolerance | current

VBAT Internal PMU power source +3.6~+4.3V >100mA
DVDDIOO DVDD28 Digital 10 power source 0 +2.8V +/-10% <5mA
DVvVDDIO1* DvDD28/ bvDD18 Digital 10 power source 1 +2.8V /+1.8V +/-10% <5mA
DVDDIO2/3* DvDD28/ bvDD18 Digital 10 power source 2/3 +2.8V /+1.8V +/-10% <5mA
VRTC** VRTC Digital power source +2.8V +/-10% <1mA

*According to different BB platform, DVDDIO1~3 might have different design. Customers
must take newest MTK BB+MT5931 design package as reference design.
** MT5931 use MT6235’s pin B11 BAT _BACKUP as 2.8V VRTC power.

S T, MEDINTEK
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Qutline

€ MT5931 Block diagram and features

€ MT5931 Schematic Design
€ Interface mode selection
€ Interface 10 voltage domain setting
€ Interface connection ( FP and’SP")
€ System GPIO signals connection
€ WIFI BT co-existence signal connéction ( FP and SP)
€ System Power source cohnection

¢ MT5931A TFBGA Layout Guide
¢ RF trace
& Clock trace
& Power trace
4 GND trace

€ MT5931 WIFL BT Single Antenna Structure
€ MT5931 RF“Matching Skill
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MT5931A TFBGA Layout Guide

©® RF Trace

€ RF traces keep as short as possible for reducing RF
performance loss.

€ Reserving matching network between MT5931 IC differential
RF trace and external passive balance-BPF component.

€ RF single and differential-end trace impedance is 50 Ohm and
the route needs to keep equal length. Please use L2 as
reference ground.

€ RF traces must route on the surface layer and far away from
other high speed signal trace .

@ Digital traces shouldn’t go through directly under RF trace
layers.

& All RF trace below should have solid ground plane.

I " S, MEDINTEK
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MT5931A TFBGA Layout Guide

¢ Example

€ RF differential-end trace needs to keep equal length and have
solid ground plane, like A. Suggest to use L2 as RF 50 ohm
reference ground.

€ Balanced filter should have solid ground, like B. GND via would
effect filter performance degradation.

MEDIANTEK
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MT5931A TFBGA Layout Guide

& Clock Trace

€ Keep clock trace as short as possible.
& Keep the noisy traces far away from clock trace.
@ Clock traces enclosed by PCB copper is recommended.

& Please keep the empty ground plane under crystal component
to reduce resident effect.

€ Suggest MT5931A A6 pin bypass capacitor GND pin to
connects to crystal GND plate with via.

R1201 . 49.9R R120
PALDO_3Y3 o 100K

C1215j—

I WIFLEN

TuF

1II2

| B10
TR¥_IO_P
CI2E 10pF cto | oo
SMPSLDO_1WE 31121; a6
102 % T ag | AvDD33_H0
1 <]—{ | MDD 23 TH
= F W N B I—J l ,I I EK
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MT5931A TFBGA Layout Guide

¢ Example
€ Crystal pad mapping reference

WS1556 WS1556 WS1556
L1 L2 L3

27 MEDINTEK
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MT5931A TFBGA Layout Guide

¢ Example

€ MT5931A A6 pin bypass capacitor GND pin ( black square )
connects to crystal GND plate with via.

MEDIANTEK
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MT5931A TFBGA Layout Guide

® Power Trace

€ VBAT , PALDO , SMPSLDO and CLDO power trace width is at
least 10 mil width.

& Keep de-coupling capacitors close to the power pins.
& Keep 10pF capacitor close to balanced filter DC feed point.

€ Power trace should connect to de-couple capacitors first and
then connect to target input pins.

€ PALDO_FB and OUT_FB signal is 4 mil width.

I I, MEDINTEK
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MT5931A TFBGA Layout Guide

& Power Trace
€ Example (CLDO net)

€ Power trace should connect to C1227 first |
and then connect to C1226. Finally connect
to Pin G4/G6/G7 target pins.

PAD VDD
FAD DD

PAD OD

X elpo

[CL]
€13
&7
c

110

CLDO
CLDO _oUT

MuF XaR

-
C1226
0AuF

C1227

S I, MEDINTEK



MT5931A TFBGA Layout Guide

& Power Trace
€ Example (PA LDO net)

Confidential B

€ Power trace should connect to C1228 first and then connect

to C1221. Finally connect to Pin A9 target pins.

PALDO_3V3

o]
+ 3.3V PMU LDO Output
PALDO_3V3 O

R1204  4949R

31

AWDDEE X0

PALDO | o1
1WF
[ 8 i&
—_— 4TJuf
| ci1zs
S~
3w Ui203
El 8 c1221
= 0.4uF AYDDII_KHO A
]
5 d A1 |2 A
"y N
[

AWDDE3_TX

S
m
O
D
=
m
~



Confidential B

MT5931A TFBGA Layout Guide

¢ Power Trace
€ Example (PA LDO net)
& Keep 10pF capacitor close to balanced filter DC feed point.

Bad placement case Good placement case
AT r\l o cn1

MCIDC GMD
I Difff

]
=
(&
F1201 o) ACK FB2012-05M2R:

32



MT5931A TFBGA Layout Guide

& Power Trace
€ Example (SMPSLDO_1V6 net)

€ Power trace should connect to C1230 first and
then connect to C1218,C1219 , C1220 and
C1222. Finally connect to target pins.

G

c1218 10pF
SMPELDO_1v6 SMPSLDO_146
R R
c1219 DAUF
DD 6_TR
EVODTE 5% D;g AVDDIE_TRY
- 4 FVDDTELF 107 AvDD16_8X
| ADDTE Do o | 4vDD1E_LF
clz2n uF = AVDDIE CLDO
SMPSLDO_1WE o o

—— 1222

| 0AuF

Confidential B

SMPSLDO_1WE

§

|

OUT_FB

C3

C1230 4.7uF

TH>

L1204
220 (LAM2ZHP

LA Bk

A3

OUT FB

LBk

- I, MEDINTEK
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MT5931A TFBGA Layout Guide

© Ground Trace

& MT5931 pinB1 should connect t0 C1231 7 e et
and C1232 GND pin with limited width trace | 5"/, +H—
first and then connect to other ground plane I
or layer. ciozg ™ : ‘

€ MT5931 pinB3 should connectto C1229 ™"
GND pin with limited width trace first and
then connect to other ground plane or layer.

€ Don’t connect pinB1 and pinB3 directly to
GND plane.

& Separate digital GND and RF GND plane.

€ Balun-filter and DC decoupling caps GND
must been direct contact to PCB main GND
with GND via.

AL _ShH S

A1

B1
A2
A
B3

REF

AGHNDAZT SMPS

GMND_REF
AnDD43 REF
AWDD43 SMPS

", MEDINTEK
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MT5931A TFBGA Layout Guide

¢ Example

€ MT5931 pinB1 should connect to C1231 and C1232 GND
pin with limited width trace first and then connect to other
ground plane or layer.

C1232

C1231

MEDIANTEK
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MT5931A TFBGA Layout Guide

¢ Example

€ MT5931 pinB3 should connect to C1229GND pin with
limited width trace first and then connect to other ground
plane or layer.
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MT5931A TFBGA Layout Guide

¢ Example
— Like BO/CO/AL07 L1} i F | ZIL2%GND - #yii

— Like C6/D5/D7/D97: LI T | WLZE"?GND kil

— K RFE&EWHI#T“J* = AT pin( P AR

E I II-’I‘-
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MT5931A TFBGA Layout Guide

¢ Example

€ Balun filter and DC decoupling caps GND must been direct
contact to PCB main GND with GND via.

Bad via case

(only L1-2 GND via ,no Good GND via case
near main GND via)
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Qutline

€ MT5931 Block diagram and features

€ MT5931 Schematic Design
€ Interface mode selection
€ Interface 10 voltage domain setting
€ Interface connection ( FP and“SP")
€ System GPIO signals connection
€ WIFI BT co-existence signal connéection ( FP and SP)
€ System Power source conhnection

€ MT5931A TFBGA Layout'Guide
¢ RF trace
& Clock trace
¢ Power trace
4 GND trace

¢ MT5931 WIFI BT Single Antenna Structure
€ MT5931 RE“Matching Skill

e Y /1 EDINTEK



MT5931 WIFI BT Single Antenna

Structure
& MT5931 support

Confidential B

€ Dual Antenna : recommend default design in all platform

€ Mode 7 FDD single antenna ;

¢ All FP platforms support mode 7.
€ SP platforms don’t support mode 7.

C1205 MCJFCE1EFpF 0402
111 .2 50 Ohm 2]

AMTSEL_0 B

5.20F
— g L1201 1208
PG £S5/ pF d 0402
AMTSEL 1 4 3 50 Ohmq{ || 2 FFI

Vi gpgr R

ouT GND |2 —Q
1. 50 ohm || RFO

W2 RF2 cromal |

MC PG r1G fpF ro402

WIFI BT Single Antenna Logic MS08_S0T363
= ciz07
ANTSEL_O | ANTSEL_1 RF path T o
2pl
High Low ANT-WiFi_ RF ‘(‘7
i | c1210
Low High ANT-BET EF 1 H i 50 Ofm
. . : MCFC 18 FpF f 0402
For single antenna circuit, P
please use MTE recommend parts | L1202
SW MP Wllde . 3 coupte. TH RFO__ 50 Ohm
<]—QGND GND |2
RF1 50 Ohm
I m e A
Ci2i1

CP1E05-10424507 MG IC /18 fpFr0402
CP1EOSISMD

EDINTEK
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MT5931 WIFI BT Single Antenna
Structure

¥ MT5931 support
€ Mode 8 TDD single antenna : MT6256/MT6622/MT6626

& Software MP schedule
¢ FP : after W1208
& SP ; after W1146

RNTSEL O | ANTSEL 1 EF path
High Low I'.I'-IT—DIiFi_RF
Low High LNT-ET RF
o100z
GRS pF dDa02 L1ond
ANTSEL.1 4 3 50 ohm 1|2
Wi gppF . RFI o < BT_ANT
SRR 5 our GND [— —| w /184 pF ¢ D402
ANTSEL D L O - 1|2 WHIFI_ANT
thoos
/18 {pF £ 0402
_ Switch ¢ HEXSNE MEDS

Ci003
C P2 ipF o040z

I Y, MEDINTEK
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MT5931 WIFI BT Single Antenna
Structure

¥ Single antenna control logic table is as below.

ANTSEL O ANTSEL 1 EF path
Hicgh Lor ANT-WiFi EF
Lowr Hich LANT-ET FEF
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Qutline

€ MT5931 Block diagram and features

€ MT5931 Schematic Design
€ Interface mode selection
€ Interface 10 voltage domain setting
€ Interface connection ( FP and“SP")
€ System GPIO signals connection
€ WIFI BT co-existence signal connéection ( FP and SP)
€ System Power source conhnection

€ MT5931A TFBGA Layout'Guide
¢ RF trace
& Clock trace
¢ Power trace
4 GND trace

¢ MT5931 WIFI BT Single Antenna Structure
¢ MT5931 RF Matching Skill
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MT5931 Differential Matching topology

1. Different IC package or PCB may lead to different topologies.
2. Use RF Psat index to get the optimized point.

AN
12-05N2R4EY
A L202
= Oohm
_3 ° 9 TN
NC DiffN ] ITRX 10 P B10
2 6 C206 C207 TRXIO N cqo |JRAIOP
—= 1 NC/DC GND Ny T 22pF — TRX_IO_N
IN ., DiffP dorr
Z L204
o
F201 o

I T N, MEDINTEK



How to get Psat?

1. DUT set wanted power and then use WLAN tester to check peak power level.
2. Adjust wanted power rising and let peak power into saturation.

3. The saturated peak power level is the Psat level.

4. MT5931 target Psat is 26~27dBm level.

Output

Result Averaging ’ 10 v
’ 30 20
Curent  Average(10] Mazimum  Minimum  Unit 28 < 2
Peak Power 26.38 26.48 26.82 12,70 dBm
Ava. Power [all) 16.09 16.10 16.97 -17.88 dBm 26 = 24
Avg. Power [ho gap) 17.41 17.41 1829 -16.60 dBm //
EVM All -32.47 -32.66 -31.068 -33.46 dB 24 - -26
2.38 233 2.80 0.00 % _ =
EVM Data 3240 3266 3082 3347 & | EZ ® o
2.40 2.33 285 0.00 % = a n " =
EVM Pilots -33.53 -32.94 -31.48 -3353 dB 'g {#U -3
211 2.32 267 0.00 % g 18 - 2
Amplitude Imb. -0.02 -0.05 0.05 -0.03 dB
Phase Imb. 053 0.67 097 -0.07 deg 16 B 34
Freq. Eror -25.69 -25.36 -24.71 -27.57 kHz
Sym. Clock -9.68 -10.37 9.33 -12.56 ppm 14 -36
RMS Phase Ermor 0.60 0.50 0.68 033 de
Data Rate 54 M... 12 38 —4=Co.CLK- Peak Power
Number of Symbols 38 10 a0 ==Co-CLK- Output Power
E:gi.ﬁgp Sﬂgtg. 310?250 i 10 12 14 16 18 20 2 24 Co-CLK-EVM
PSDU CRC passed Wanted Power

45 MEDINTEK



Check List table
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Step [Check Item Request Unit
1 [TX Psat request 26~27 dB
2 [TX chip out avg. power at CCK 1M 21 dBm
3 [TXEVM at OFDM 54M chip out 18dBm <-30 dB
4 [TXPA currentat CCK 1M Chip out 21dBm ~160 mA
5 [TXspectrum mask margin at CCK 1M Chip out 21dBm >3 dB
6 [TX 2nd harmonic at CCK 1M Chip out 21dBm <-40 dB
7 |RX sensitivity CCK 1M chip in -98.5dBm +/-0.5 dB
8 [RX sensitivity OFDM 54M chip in -77.5dBm +/-0.5 dB
9 [TXOFDM 54M target power channel variation <0.5 dB
10 |RX chip in sensitivity OFDM 54M channel variation <0.5 dB

Note: All value means MT5931 chip in/out point , not Antenna port.

Y, MEDINTEK
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Example

C206+C207: Our target Psat is 26~27dBm, PA current @21dBm is
around 160mA.

C206 | C207 Psat PA current (@Psat) PA current (@21dBm)
1.8pF | 1.2pF | 26.025 337

1.5pF | 1.2pF 25.94 338 175
1.5pF | 1.8pF 25.93 324 164
2.2pF | 1.8pF 26.3 331 160
2.2pF | 2.2pF 25.8 321 164
2.4pF | 1.8pF 20.3 331 160
2.IpF | 1.8pF 20.5 330 160
3.3pF | 1.8pF 26.69 330 161
3.6pF | 1.8pF 26.69 330 160
3.9pF | 1.8pF 26.67 325 160
43pF | 1.8pF 20.52 316 155

I T S, MEDINTEK
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TRX performance check

= After re-fine matching component value
— Check RX chip in sensitivity performance
— Check TX 2" harmonic level

4 Agilent 12:39:43 Aug 4, 2611 | Peak Search 2nd harmonic Target' <-40dBm

Ch Freq 4.824 GHz Trig Free Next Peak
Channel Power

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

i #JBW 108 kHz
Channel Power Power Spectral Density Mkr > CF
~46.85 dBm /1.0000 MHz ~106.85 dBm/Hz Hore
1 of 2

File Operation Status. A:\SCREN781.GIF file saved

I T Y, MEDINTEK
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¥ DWS Setting
€ EINT setting
@ Other setting

€ QVL Status
€ META Tool Usage
€ ATE Setting
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MT5931 DWS Setting

® MT6236 DWS Setting Example

€ Must Configure EINTO as below setting in EINT and GPIO
page !!

GPIO Setting | GPO Setting EINT Setting | ADC Setting | KEYPAD Setting | PMIC Satting |

EILT Sar Debounce Time (10ms] LIER EINT Str
ENTO WIFL EINT MO 25 WIFT EINT
EINTT MNC ]
EINTZ MNC 0
EINT3 MNC 0
EINT4  MNC 0

GPIO Setting | GPO Setting | EINT Setting | ADC Setting | KEYPAD Setting | PMIC Setting |

Def.hode 0 Pt 1 12 b3 | InPu... | InPu... | Def Dir In Dt [P Dt ..
GPI039 1:URXD3 1~ | M [TTPU [ IN v v [ [
GP1040 0:GPIOo40 N N N =1V I A o1V} v v [ [
l GPI041 L EINTD Tl A Py I+ C 1
GPRI042 1:EINTI v v ¥~ | PU | ouT v v [ |
GPI043 0:GPI043 vV M M W+ [ PO [ oOuT v v [ [

Select “M1“ EINTO function only !!

S T MEDINTEK
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MT5931 DWS Setting

® MT6276 DWS Setting Example
€ Use EINT2 as below setting in EINT and GPIO page.

E:vhomemtk0232 7hMAULL 20_MT5931\MTe276¥2Z2_EYE_HSPA(MTS5931).11A4.%11.36.P4 \mcu’,custom’ dry’ymisc_drevtMTEZT6

GPIO Setting | GPO Setting  EINT Setting |ADr:; Setting | KEYPAD Setting | PMIC Setting | GPIO Extend Setting |

| EINT “ar | Debounce Time (10ms) | UEM EINT Str |
EINTO TOUCH_PANEL_EINT_NO 1 CTP_EINT
EINT1 NG 0
[ EWTZ WA BT WO 0 IFT BT |
ENT3 GRS _EINT MO 0 GPS_EINT
EINT4 NG 0
EINTS NG 0

GPIO Setting | GPO Setting | EINT Setting | ADC Setting | KEYPAD Setting | PMIC Setting | GPIO Extend Setting |

| DefMode | MO | M1 [|M2 | M3 | M4 | InPu.. | InPu.. | DefDir|  n | Out | INY | Out.. | WarhlameT |
GPID33 1:EINTD I B TR | Mo MPU M oOUT [ I [ [T gpio_ctp_eint_pin
GPI034 1. EINT1 v | ¥ IV Ve MM o 7 [ [
LIGPIO35 1.EINTZ v v Pl v |
GPIO3E 1:KCOLT v v v v v P IN v v
GPIO37 1:KCOLG | AR T I [ =10 I I v f [~ [
—— a1 rem - | gl | g | grmi | oyl | g B | g e | g | gl | |

Select“M1" EINT2 function only !!
N S //| = D1/ TEK
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MT5931 DWS Setting

¢ DWS Setting
€ Please configure setting as below.

Def bode MO | BT M2 | M3 | InPu.. | 6P Def Dir I Clut [ Cut. . “artame
GPI033 1 .URXDS N N N N N =1 T B v I [ L
GPI040 0:GPIO40 v o M [ PO OUT | v B [ gpio_wifi_enable_pin
] = i F F F F F FLl F F F
=EndD 1 EINTY [w [w [w [v =N [+t [w v [ [
GPID43 0:GPI043 v M ¥ M TTPU [ 0UT [ v [ M gpio_wifi_ext_rst_pin
GPIOT7 2:CLKM1 v M M M I PD [ OWT [ v [ [ gpio_wifi_32k_pin
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Qutline

€ DWS Setting
€ EINT setting
@ Other setting

¢ QVL Status
& Please visit MTK BBS site for newest QVL !

€ WCPBBS > Shared Documents > Parts_Qualification_Lists >
Wi-Fi

€ META Tool Usage
€ ATE Setting



MT5931 26MHz Crystal QVL -1

Confidential B

GIWARD

|l
]
l

::IIIIII |
il
'lluuj

AERE mEEF FERRE BERRK

Part No TZ2300A X2B026000B71HZ XTL581100-M118-051 8226090001

Frequency Tolerance -7Tppm ~ +7ppm -7ppm ~ +7ppm -7ppm ~ +7ppm -10ppm ~ +3ppm
Load capacitance 11.5pF 11.5pF 11pF 11pF
Size 2.5*2.0mm 2.5*2.0mm 2.5*2.0mm 2.5*2.0mm

MP Capability /Month 5M 5M 5M 5M

Lead time 4 weeks 4~6 weeks 4 weeks 4 weeks

=& GEAL

Q—EGND INOUT |2

H12m

L out GNDA—D

MTE931 WL 260 Crystal
¥1201 close to U1203 A7

AT avss33_pa
91 avss3s pa
AVESTIPA

Note : Use crystal pin3 as clock pad

T, MEDINTEK
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MT5931 26MHz Crystal QVL -2

- N ()
Izl | DKER
MEET REM K
Part No E2SB26.0000F11EG1M| CXA-026000-2F8F44
Frequency Tolerance -7ppm ~ +7ppm -7Tppm ~ +7ppm
Load capacitance 11.5PF 10.5PF
Size 2.5*2.0mm 2.5*2.0mm
MP Capability /Month 2~3 M 6M
Lead time 3~4 weeks 4 ~ 5 weeks
#1201 A 0SC_IN

1

IN/OUT GO A—D
AVESIIPA
GND  IN/OUT i faVECes S
MTS831 QL 261 Crystal
X1201 clo=e to U1203 A7

Note : Use crystal pin3 as clock pad

I T, MEDINTEK
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MT5931 Balance Filter QVL

I;.i T AT T
0 ﬂC_J 1 8 O MT5931
5 o [E=Emll2l=r] CHIP
] - |
h = PRl TDK(})
L
ACX PSA STDK
Part number FB2012-05N2R4G RFBPB2012090AM1T59 DEA202450BT-7116E1
Cl 0402 / 2.2pF 0402 / 2.2pF 0402/ 1.8pF
, C2 NC NC NC
Matching
L1 0402/ OR 0402/ OR 0402/ OR
L2 0402/ OR 0402/ OR 0402/ OR
MP Capability /Month 15M 10M 20M
Lead time 6~8 weeks 4 weeks 6~8 weeks
Note: Please reserve C1/C2/L1/L2 component for matching purpose

. T, MEDINTEK
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WIFI BT Single Antenna QVL

Component Pin-to-Pin Part Number Package Manufacturer Lead Time
50 ohm M508 (50o0hm terminated) HEXAWAVE 4-6 weeks
SPDT Chip Yes SOT-363
(Note) uPG2418TB NEC 4~6 weeks
(500hm terminated)
CP1608-10A2450 ACX 4~6 weeks
Coupler Yes 1608
LTC-1608-2G4S1 Mag.Layers 4~6 weeks

Note : Switch is special 50 ohm terminated component. For single-antenna designs, please follow MTK
reference design schematic

Copyright © MediaTek Inc. All rights reserved.

2011/01/05
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€ DWS Setting
€ EINT setting
@ Other setting

€ QVL Status

¢ META Tool Usage
€ Version W1146~

€ ATE Setting
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META Tool Usage

TX rate:¥ £
11B : 1~11Mbps
11G : 6~54Mbps

¢ TX page

I|.. WiFi Tool

= |Ennlimnus F'-Il:tetFD‘:l MaALC 11NBW20 : MCS0~7
Lor 1INBWA40: MCS0~7 & 32
: 9 St
General Paameter g
Charwel [kHz) Ti Fiker T Rate MHz] | | T Power dBm (Dec)
(124120000 | |Moothomeica =| | |5¢ | [18
A\
SSANM SHE JP w H LE
PSR TX chip out target power : T Dutpet Powes
BW20 America : 1~13 [ftintenallusl - Peeand 11B - typ. 19dBm T Canies Suppeesson
0 | A
BW20 Japan: 1~14 =51 11G: typ. 16dBm  Continuous Packet TX
BW40 : 3~11 ok S BW20 11N : typ. 16dBm T
BW40 11N : typ. 14dBm
Band 'width
& 20MHz " 40MHz | U20MHz /0 L20MHz
Guard Inkerval B0Z211n Mode Select — .
" 400rs f+ BODns (* Gresn Field 7 Mived Mods 11N paCket Settlng
MT55E |
MWRAM Taiget Poveer Adjust[Dec) MaC dddieszHex) Frequency DfizelDec)
T anget Powser Flange ; (0724] Unit(0.1d8)
11b 11g 1im B0 115 B0 Addiess Vakee | [D00~0:FF) Difzal{-127-127)
[19 16 [18 14 oo joc 7 joo foo foo 0
HVHAM Channel Power Adust[ec)
Charmel Power Range - [-30-30]  Uniti0.1d8)
Lows Chaneel Fiddie Chanrel Highi Charel =
o [0 m Upload From Flash | Dowrioad To Flash| Change NR4M DB| Load From Fie | Save ToFik |

Confidential B
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META Tool Usage

¢ TX page

= IEnnlimnu: Packet Fix | MAC Register Access | Storage |
Inpul
£ ot
General Pacameler T I TX power T BEC r‘ﬁr g
Fl 56 £,
Charrel [kHz) T Filter T RateMHz) 1] F”[ 0. 128_ N 1 gy
[124120000 | |Moothimenea =| |54 | E'%ﬁﬁzl R 10.5dB ﬁrj?
*Lo channel b PF' ‘r‘< [Er] TETH :
vpe
Contruous packet TH speciic parameter ﬁ‘l&ﬁ 5 FI T Dubput Powes
Packet Length Packet Court  Packet Interval [us] Pream| " Tt Carries Suppeesson
|1024 o 100 log |4 5405 (B & Contiruous Packet T
Packet Sent Ack Count Low :chli~4 " Local Freguency
o 17 Middle : ch5~8
Band Wi High: ch9~14
fa' MkAH= 7 ANH ™ I 1 MkiHz
¢ %rip'Rrdsnormal mode
default TX power patiody
MT531 | '
MWRAM Taiget Poveer Adjust[Dec) MaC dddieszHex) Frequency DfizelDec)
T arget Power Fange ; (024) Upit: (01 )
11k 11g 11n BW20 11k B Addiess Valkes : [D00070FF) Dffzet{-127-127]
[13 i [16 L4 oo foc ez foo foo foo [0
NHVRAM Channel Powé: AdpistiDec) l
Chanmel Power Rangs - [30730)  Unit[0.1d8)
Low Charnel Middia Charnel High Charmel = B 5yl
S |u'#' : UplosdF{ [ # _P lﬂg&i%'#ﬂ oad From e | Sve To il |
gg ffset,f il L%i&[ﬁ

MEDIANTEK




META Tool Usage

¢ RX page

SERE R 1~14

Flegister Access | Storags |

Confidential B

T AL |
Charinel 1D Board Width 11B ! 20MHz
- (= Fas 2
ez 3] = 116 20MHZ |
i< Packels Statistics BW20 11N : 20MHz
Tota Bucsess EAC Eno A || BWAO 11N : 40MHz ]
1] 0 1] ]
RX counter

R551
Mir Max Mean Vanance
1] o 0 0

RSSI: i+ 448

S, MEDINTEK
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META Tool Usage

¥ MCR page for debug usage

T i B 23 | Chogmn
MCR Data [Hex|
MCR Address Hesx) Q Bead Wiite |

O |IIIEIEI I3 |325‘331

Begn MCR Address Hex| End MCA Address (Hex]
ox [0 O« [0

Dump MAC Register | Shop

= 32 hiz
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€ DWS Setting
€ EINT setting
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€ QVL Status
€ META Tool Usage
© ATE Setting
€ WIFI MAC address
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ATE Setting

¥ MT5931 supports internal TX power calibration so
MP line could reduce test time.

© Suggest ATE Test item :
@& Select “RF check” bottom and it contains

— TX performance test Wik Cal:
- EVM |_|' TxDeOffset [~ EEPROM Copyl™ TXPCAL ¥ RF Check
M Capld [ Infernal Sensor
+ Mask

* Frequency error
- Central frequency leakage

— RX performance test
- Sensitivity

S, MEDINTEK
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ATE CFG File Setting

= MT5931 ATE CFG setting
— [WiFi common]
+  WIiFi_Support =0x06 =» Suggestto use 119 setting

- [\N|F| TX power table]
CCK_MAX P =18 -> This means antenna port power and suffers 2.5dB BPF loss.
+ CCK_WANTED_P =19 -> This mean chip out power
+ CCK_MIN_P =15 -> This means antenna port power and suffers 2.5dB BPF loss.
- CCK_C=2
- CCK_Delta=0.5
- 802.11B_CAL_CHANNEL = 2412,2442,2472, => don’t use 2484 to test 11B
- 802.11B_CHECK_CHANNEL =2412,2442,2472, => don’t use 2484 to test 11B
+ CCK CAL RATE=11
+ CCK CHECK RATE=11

+ OFDM_MAX_P =15 -> This means antenna port power and suffers 2.5dB BPF loss.
- OFDM_WANTED_P =16 = This mean chip out power

+ OFDM_MIN_P =12 -> This means antenna port power and suffers 2.5dB BPF loss.
- OFDM_C=2

- OFDM Delta=0.5

+ 802.11G_CAL_CHANNEL = 2412,2442,2472,

+ 802.11G_CHECK_CHANNEL =2412,2442,2472,

- OFDM_CAL_RATE =54

- OFDM_CHECK_RATE = 54

T, MEDINTEK
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€ DWS Setting
€ EINT setting
@ Other setting

€ QVL Status
€ META Tool Usage
€ ATE Setting
¢ WIFI MAC address
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WiFi IEEE MAC Address Application

ZI'FP ST | %MAC address ?

IP/ILC address~ #MAC i f- JTKIFE—‘FF{I[—, B s {;&&;[ﬁm%% Flm&fﬁ;’ﬁ:[ﬁ“
%'@HU * MAC addressgiHafivzR 5 - AP(J':%%J—)HJ:?K&* =T e
VT R 7&iﬁffﬁm&%ar%i4\gﬁu , £n,: AE_E\FUFF IF [4\I[F~

MAC address =15 E [~ % > T i ETFd -
€ MACHP fF7E s
@487 (6P ) > ' FEPRA .
0 24r4r7upl 17 [f":* IEEE%T'EE&FII i [R240k 7l 'J‘F PR PRI S o
SHRSS ng UﬂJIE E OUI}1.0x00-0x01-0x02 E F'JF' FI™]
OxOO 0x01- Ox02 XX YY Zlé[ (B MAC address > [lfl = @EE )EQFE—L@FF
XX-YY-ZZ =<5 s! Ef[JIH\/IAC address— E 1@ =21 F MAC

addressi: * @Tétﬁﬂ,%g ’ Elﬁ’ [ RER L e £ IF[ |
56

0|~ (i WIFIE*FFF# SE N f[

0W|F| CoB Ak %%UF' IMTK SN writer tool.

€ WiFi module®’ 4 [ ﬁ‘?ﬂ HIATE “EEPROM copy" function.
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WiFi IEEE MAC Address Application

\Jilas

jhttp://standards.ieee.org/regauth/oui/forms/
& LI AL T
&®https://standards.ieee.org/cgi-binfwtp/request?rt=0UI
02 N

SIS (VR RER s U EE

‘3 HIIFIJ
€ Publicly Registered OUI (company name and address on the public
listing)d'¥*' | £3$1,650.00(US) ; ﬁ'”‘il’,’ﬁ% A OUIHYH [R5 = USD $1,650 »
EJ%E'OUIF ]256*256*256 = 16777216(address - ﬁlﬁrpﬁﬁ TS =
NE- o fi [HMAC address.

oK I SRRV TAT L Y OUIBEE.

&1 I%E‘Tm@* = R

& http://standards.ieee.org/regauth/oui/index.shtml



http://standards.ieee.org/regauth/oui/forms/
https://standards.ieee.org/cgi-bin/wtp/request?rt=OUI
https://standards.ieee.org/cgi-bin/wtp/request?rt=OUI
https://standards.ieee.org/cgi-bin/wtp/request?rt=OUI

MTK SN Writer Tool i’ ¥ #£Write

= SH_Wnie Station Tool

uConfidential B

MAC Address> rﬁu
—

Write IMEI

HTeT O

_*I Progres

A

Total:
Pazz:

_"'I Fail
—Function Select Comnection Sethng —IMEI Optinms
Write MAC Address v ‘ ’7 BandRate: (115200 v/
Write Barcode

i R ¢

N pr Loophack Test by earphone |

1‘-'1L|U.b']]l L 0aes

2MBPLGUInfoCostomt ppimeP _MTE223P_E00_V1_0

T
A1 LR

S R OWRIRE: GRG frsd £514 3
Anthentication File
Trite Fesult Indicator




