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MT6628 WIiFiI Feature and Performance

W  WLAN general features
= 802.11b/g /n MAC/BB/RF integrated
= Built-in 21dBm WiFi PA with self-calibration
« SDIO 2.0 (4-bits and 1-bit up to 50MHz)
= Support WiFi Direct (WFA P2P standard)
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Bluetooth Feature and Performance

® Bluetooth features = BT RF performance

= Supported Bluetooth 4.0, BT Low Energy

= Bluetooth specification 3.0+HS compliance
= Bluetooth 4.0, BT Low Energy (LE)
. .

= Integrated PA with 11dBm (class 1) transmit Rxsensitvity ~ [BLE | 96 | dBm |
power

W BT/BLE Current consumption performance

luetooth
Item

Bluetooth BLE

ltem
500ms (3 Tx + 3 Rx) Undirected
urrent connectable advertise /ADV_IND 8218
1280ms (3 Tx + 3 Rx) Undirected
urrent connectable advertise /ADV_IND 199.3
urrent 300ms (11.25ms Rx window) 926.7
passive scan
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Condition Number nit
Max 21.1
@ 11dBm output 48.3
Sleep mode floor 0.12
I. scan 2.56s 0.26

. scan 1.28s, I. scan 2.56s 0.53

nquiry 22.2 m

X current

urrent
urrent

| tem |

1.28sec connection interval
Current[Sniff0.65, (master or slave) mA (MASTER) (1T + 1R) 184.2

) SCO-HFP/HSP w/ Sniff 0.5s and L 2eeee o rEEten rEnEl
Current 10.3 mA :
P(1.28s>/l (2.56s )scan - (SLAVE) (IR +1T) 1942 | u
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GPS Features and Performance Overview

M  GPS features
= Support GPS/QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN)

= Full A-GPS capability (E911/SUPL/EPO/BEE)
= Bestin class sensitivity performance

= -165 dBm tracking sensitivity

= -160 dBm hot start sensitivity

HTTFF
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= -148 dBm cold and warm start sensitivity
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Signal power (dBm)

= Lowest power consumption

SMPS Mode MTG6620 MTG6628 Competitor
ACQ (mW) 54.62 38.04
Average 72
Track (m\W) 40.58 28.72
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FM Features & Performance Overview

W FM features
« FM 76-108MHz band with 50KHz step and RDS/RBDS supported
= Audio sensitivity 2dBuVemf at ((S+N)/N=26dB)
= RDS sensitivity 16dBuVemf at RDS_Dev.=2KHz ,5% BLER
= Digital audio interface (IZS)
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WIFI/BT Application Circuit

m Make star connection for AVDD16: connect D2&E1 to C1025; connect D4 to C1045; then connect C1025.2 to
AVDD17_SMPS de-coupling cap C1026 and C1045.2 to C1027.

m RF differential-end trace needs to keep equal length and have solid ground plane
n Keep AVDD16_TRX _WBT, AVDD16 LF WBT, AVDD16_SX_ WBT away from noisy traces e.g. WLFDO 3.3V,

SDIO bus, switching power supply, clock, and antenna control signals

U1011B

[ P I yP S ——— —— Close to
1 R1011 | MT6628
. . BL;?gB—OSKE5O I . 1 2 Al RE |OF|WBT C I 10MomEOm2
Direct connect to main GND I ] reres
A — AVDD33_TX WBT A2 | WELDO
0 o o :‘_1 I NC _| cr221pF 0402 : o _:l': ST 3 -Lcmzo
Z z @ 1 jo —— C /1000 / nF / 0603 / X5R
15pFCl023 2|:| ; . I c1046 - c1024 I AveSE_PA Iﬁz DI 1:|_i
iFi 2T o ] 1
WiFi_BT_ANT)} I 1 R , o ,\l AVSS33_PA | ¥ |
% 5 |>_1_. l RF_ION' wBT o [
;' g!ose to Balun g(l\:léeed GND &mw-'ﬂiz L R0/ o 0402 1 MT6628_HAFL/BT Direct connect AVSS33to main
. Direct connect to main . Cliz . ;;-- -— - GND. Do NOT route to other
j GND pins
C /1000 nF / 0603 / X5R ANTSELs |E8————  ANTSEL2.
O-L2L 1 Na IN_EXT F4 ANTSEL1L
ANTSELL
ANTSELO [FF2————— ANTSELO |
B
R 5
é‘ E' 5 E\ 5 b veo_mon_weT FE3-x
oo 5 3 3
g 2 2 282
o o o d 0 d
z z z | == )
MT6628 EL WIESP g ko g 1 Direct connect AVSS16 to main GND.
| | Do NOT route to other GND pins.
Close to MT6628 I I Especially PA GNDs.
crmeron = | I A |
1 .
. . HF i <~ or AVDD16
RF differential-end trace keep equal length [ S | Make star |ayout rout|ng§f
AVDD17_SMPSO—AVDDL7 SMPS 4 i- jlﬂ:ﬁ— -iC|Ose to i ‘ﬁ
i 12000 1 o7 | Gl ) LAMT6628 AVDD17_SMPS SF10pF
L ] VDD TR BT
c1027 \ 1000”F$ BT A\DD1B_LF _WET
C /100 / nF / 0402
Q—l‘ll’w—o’wm”—wps # D4 AVDDIE_SH_WET
= 10pF
$100nF$ op
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MT6628 WIiFi/BT Differential Matching Topology

How to get peak power?

1. Use RF peak power index to get the RF matching optimized point. OFDM peak power 26dBm
2. Adjust front-end matching C1024 and C1046. (Default setting C1046=2.2pF)

3. Set META tool WiFi TX power>20dBm and Rate 54M

4. Check WiFi peak power>26dBm from VSA

____________ -
Jutput I |
- — i R/0/ohm /0402 I
. |
Result Averaging {10 v | : R1011 |
R | ] "
BL;$33205K2450 I 1 2 - Al RF 10P_WBT
1 I
Current Average(10] Mawimum | Minimum  Unit o o - : |
Peak Power 26.38 26.48 26.82 1270 dBm P —— | _cr22/pF jod02_| c/Ne |
“Bva. Powier [al] Te:03 Te:T0 TB37 -17.68 dBm z z © 1 L B I
Avg. Power [ho gap) 17.41 17.41 18.29 1660 dBm E?@ 6 a g T Slee o cro I
EYM All -32.47 -32.66 -31.06 -33.46 dB = a4 = 1 o :
238 233 2.80 0.00 4 I d 4 | I
C1034 1
i 1 z L BT e on weT
2 }_1_4 |
Channel i R1012 1
C /10/pF /p402 I R /0/ohm /0402 -
C1047 N —— -
T Power(dBm) |20 ] Q 1 H 2 WFLDO WELDO
Pkt len 1 C /1000 / nF /0603 / X5R
Pkt cnt 0 |continu0us pht b j
[Flate ECR| ] Go | Stop ‘
B andwidth
& 20MHz © 40MHz ¢ U20MHz ¢ L20MHz Set
Guard Interval
¢ A00mS & B00mS Set
802 11n Mode Select
% Green Field " Mixed Mode Set
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MT6628 WIFi/BT Differential Matching Topology

Check Item Request Unit
1 WiFi TX Psat request >26 dBm
2 WiF TX avg. power at CCK 1M >20 dBm
3 WiFi TX EVM at OFDM 54M avg. power 17dBm <-30 dB
4 WiFi TX CCK 1M 20dBm spectrum mask margin >3 dB
5 WiFi TX 2nd harmonic after filter at CCK 1M 20dBm  [<-40 dBm
6 WiFi RX CCK 1M sensitvity <-97.5 dBm
7 WiFI RX OFDM 54 sensitivity <-76.5 dBm
8 BT TX GFSK power >9 dBm
9 BT TX GFSK DH1/3/5 Freq. drift <10 kHz
BT TX GFSK dflavg 147~167 kHz
BT TX GFSK df2max >122 kHz
BT TX GFSK +/-2 MHz ACP <-38 dBm
BT TX GFSK +/-3 MHz ACP <-43 dBm
BT TX 3EDR w0 <4 kHz
BT TX 3EDR RMS DEVM <8 %
BT TX 3EDR Peak DEVM <15 %
17 BT RX GFSK sensitivity <-94 dBm

Note: All value means MT6628 RF port.

MT6628 Balun it
WiFi /BT TRX (0.9dB loss) fier
RF Port Antenna Port
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The 2.4GHz WIFI/BT Design Guide (1/4)

= ISM/GPS Single Antenna

ANT1002 ANT1001 WIFI/BT/GPS Slngle ANT Ref .Sh ield i n Cover
101266-1 101266-1 g
R S:
3 3 CON1001 1007 50 Ohm
| Ly ,
& | 50 ohm 6 5 WiFiBT RF [FA—30-Ohm C1024 H 15pF CWiFi_BT_ANT
Rhm 2 |— 1 50 Ohm [
c1027 4 - 3 AnRE 3 50 om cio37 | 18pF
ol .
— E— oooo85RF 11 <{GPS_RF
NC MM8430-2610B_RA1_RB3 5 5 % % % %
A <t{o|r~|o| o)
:; L=39nH (ESD)<7 Bo106_EPCOS ° SAFEB1G57KEOF00
If GPS have to pass AGPS OTA, remember
to keep good GPS antenna performance N Optional SAW Filter for LTCC diplexer

= The RF layout is critical to 2.4GHz WiFi TX

m Shielding cover is must for MT6620 and place BPF in shielding can is necessary.
m  (Optional) reserve L=39nH at C1026 for ESD protection
= Check List

= Route 2.4GHz RF traces on top layer with well-controlled 50o0hm line, avoid transition between layers
= Checkreturn loss (S,,) toward antenna at C1024 and C1037

= -15dB (typ.)

®  -10dB (max.)
= Checkinsertion loss (S,):

= CON1001-t0-C1024 insertion loss=3dB (typ.)

m CON1001-t0-C1037 insertion loss=2dB (typ.)
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The 2.4GHz WIFI/BT Design Guide (4/4)

m |ISM/GPS Dual Antenna

~_~ ANT1006 CON1004

Shielding Cover

L. GNSS SAW Filte:
|

101266-1 6

u1o C5

50 Ohm

| EPCOS LZ97A 18pF

2+ fuoosan ]«

— L1

=
I%sz OR 50 Ohm 2 | — —

NC 29
L=39nH(ESD)
ANT1005
I 1012661 CON1003
3 50 Ohm [ : |5
& R1020 N | 2 |— — |1 50 ohm

o el 10
(043 18pF /0402
MM8430-2610B_RATNRE3 G PS

085 L

I© IM8420-2610B_RA1_RE3

1006
9nH

S

L=39nH(ESD)

LTB-2012-2G4HG6-M14
F1001

Ci10/pF i
Cc1047

G

C/1000/nF #0603 f X5R

The RF layout is critical to 2.4GHz WiFi TX

Shielding cover is must for MT6620 and
place BPF in shielding can is necessary.

(Optional) reserve L=39nH at C1026 for
ESD protection

Check List

= Route 2.4GHz RF traces on top layer with
well-controlled 50ohm line, avoid transition
between layers
= Checkreturn loss (S,;) toward antenna at
Cband C1023
m  -15dB (typ.)
® -10dB (max.)
= Check insertion loss (S,,):
B  CON1003-to-C1023 insertion loss=2.5dB (typ.)
B CON1004-to-C5 insertion loss=1.5dB (typ.)
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MT6628 WIiFI 2.4GHz Power Control

= Built-in transmitter signal strength indicator (TSSI) circuit enables
calibration-free power control

= Power Control Accuracy:
m +/- 1.0dB across channels at 25°C with 50ohm load
m +/-1.5dB at VSWR = 2:1

= +/-1.5dB across -40~85°C range

Pout across channels (HT20, 16dBm)

HT20_MM, Avg. Pout vs Channel

=

=

=

>

=
I
2
4
i
[
%
L

Avg. Pout {(dBm)

o

=

= = =2 = 2 =z = = = =

123456h7‘891011

13

—+-MCS0

-#-MC81

MCS2

MCS3

—+-MC34

—-MCS5

—+—MCS6

===]\|CS7

TSSI vs Pout

MT6628E1 WiFi 2.4G TX Power Detector

Block Diagram of CMOS PA with TSSI

S
PA

TSSI

—ADC

TSSI @ VSWR 2:1 CH7

MT6628E1 WiFi 2.4G TX Power Detector

by
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GPS Application Circuit

m  External LNA is necessary for GPS due to system integration variation.

= Use host GPIO to control GPS external LNA enable pin.

m Place decoupling capacitor close to external LNA power pin.

= Place matching components close to external LNA input.

Host GPIO Control

ANT1007
- PAD/2X3

LNA Input Matching :

Please place these components
close to external LNA input.

A N
- TN C1036 | 33pF . o108 1 ~ = G03g_
( epm_GPs_LNA_éN O S i SHDN - GND § (L100?‘— NC . c1$s)
\TCEO_LDO’G/ VCC  RFIN N ] —— { GPS_RF
- Pl « MAXIM_2659 gonH™ == =~
L1008( ;__c:ws?i\iAXIN LNA
NG v 33nF [~ | Decoupling Capacitor for
N Noise filtering
<~ <

Copyright © MediaTek Inc. All rights reserved.
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GPS Application Circuit

= Please use MTK Qualified TCXO components.

= Avoid the noise interference for frequency stability.

=  Add 1nF DC block capacitor between TCXO output and MT6628 clock input.
m  For TCXO layout , please refer to TCXO layout guide for more detail.

Avoid the noise interference for
R frequency stability

U303 /
[
7 c31o Zlenp Ne

\ —
"

0SC_IN [ A4 oscN | H ] 3 ouT vee |4 #AVDD28_TLDO_SW™~ \
\ |‘ C313

RAKON/IT2205BE/26M % o Y

~1nF/
/" ST

TCXO DC Block

Place TCXO voltage bypass
capacitor close to TCXO VCC

Copyright © MediaTek Inc. All rights reserved.  4/22/2012 17 MEDINTEK




GPS Application Circuit

= Please use MTK Qualified SAW Filter components.
= Reserve 39nF at GPS antenna port for ESD protection.

= Reserve GPS antenna matching components.

SAW Filter :
ANT005 For filtering out-band
El PADIZK (CONTO03 R ~/ . . 9
-—— B | _irisssss 5 ceg ~ UTE jamming
-~
50 D —
7 | ! R1021, . ~OR__ Bq 0hm 2 |~ — |1 50 Ohm H_ <4 OUT ¢ ¢n e I [H—J——CCGPS_RF
1041 1040 : cm}L 4 | poresee |3 7
fro | ] (TR | = 4 FEB GSTHEOFOD
\39.1?( M ~ o - w WS4 30-261 0B _RA1| RES
~ L2
\ - % 7
ESD Protection GPS Antenna Matching
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GPS Application Circuit

= Place GPS LNA input matching components close to MT6628 GPS RF input pin.

= Place decoupling capacitor close to MT6628 power pin.

= All GPS RF trace needs to do 50o0hm impedance control and well GND shielding.

= GPS RF path near WiFi/BT RF path is forbidden and away from noisy traces and via.

= For more detail, please refer to MT6628 HW check list .

LNA Input Matching :

Please place these components close

to MT6628 GPS RF input pin -

—y
’

~

\ uipic

I RTE B |

/cxz.zxpwnm
a0z

1 2

2 RF_IN_GP% )

R /0 fohm /0402 L#6.2/nH /D402
\ R02 Loz

N

SN -

-

, A/0D1G BF GP DO16_RF_GFS
300 334

I
-

RF_IN_GFS

I\

_|

\, ]
Please place these components close /
to MT6628 power pin

<]_',

© /107 pF # D402

BE | mussie_HF_oPs

C8 | avssia_LF_6Fs

OSC_IN

ANDDZE_OSC

AMSSZE_0OSC

OSC_EN

TEST_GFS

AFPS_SYNC

MTEE2E_E_MLESP

Copyright © MediaTek Inc. All rights reserved. 4/22/2012 19
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GPS Application Circuit

= If the location of GPS function block is far away from GPS antenna pad, please place the
first-stage SAW filter and external LNA close to GPS antenna port for reducing RF path
loss.

N\ N\
-

]
<IN
PY (B SAW filter & External LNA
o
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AGPS HW Design Notice

o If AGPS IOT or AGPS OTA certification is necessary, recommend to reserve an external GPS LNA
to increase 1 ~ 2 dB margin

2 For AGPS OTA certification, recommend to use two antennas design for BT/WiFi/GPS. One is for
GPS ; the other is for BT/WiFi.
o IL of BT/WIiFi/GPS Diplexer SAW is larger than that of GPS SAW
o GPS RF frontend could have better CNR as compared with single antenna design for BT/WiFi/GPS

2 Recommend to use PIFA or magnetic antenna for GPS antenna design to avoid phantom effect
from AGPS OTA BHHR(Beside Head + Hand Right) test condition

2 In order to easily pass AGPS OTA certification, recommend GPS antenna efficiency in free space

as below
o Total isotropic antenna efficiency =50%
o Upper hemisphere isotropic antenna efficiency =20%

Copyright © MediaTek Inc. All rights reserved. 4/22/2012 21 MEDINTEK
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MT6628 FM Application Circuit

= Keepthe FM_RX N and FM_RX_P in differential trace to connect to audio jack.

= Keep FM Antenna RF path away from power source.
m= SANT_IN_N_VSS short to ground near chip.

FM FPC Short Antenna

ANT1003

ANTENNA_FM_FPC
TP_3.0%1 BAR

Reserved TVS for ESD.

u1011D

—

A —— Short to gnd

- ~
R1071 R/0/ohm /0201

( 1 2 HIO
-

o Tun ==

L1010
g2nH J10

47 Close to M

‘t\\\\\~" 1=
Cp<5 VARB)STOR
-
OR R1049
L0402 < FMRY N 6628 C1051
100nH
L1003 10pF
J L1009
4 FM_ANT 3

27nH

FM_RX_N_6628 > K10
Close to MT6628

LANT P 110

BALNA N N WSS

SANT P
IT6628

LNA_IN N VSS

LANT P

Keep in differential trace in PCB layout

MTEE28_E1_WLCSP
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MT6628 FM Application Circuit

= Place de-coupling caps C1052 as close as possible to MT6620 .
® Reserve FM bead (ex.6000hm at 100MHz) at AVDD28_ FM.

m Please shunt 50K resistors near MT6573/6575 for the FM_RX audio path.

AvDD28_FM

AWES28 FM

AWSS28_FM

AUROUT

AJLOUT

— oy

—_—
P - U4 - N
/
H9 I . T AvDNRE_TLDO  AVDD28_TLDO
Jg N | cioses100/nF f0603 /x5
P d
Jg S _ -
c1057
ka 1 H 2 ¢ FM_AUOUT_R_6628
C /1000 #1F / 0603 7 X5
c1058
L8 T2 ¢ FM_AUOUT_L 6628

C /1000 /nF /0603 7 X3




MT6628 FM Application Circuit

Earphone RECEIVER Audio Jack

| IC | 3 Stage:HPR
close to close to connector ) Stage:HPR
2 Stage:HPL
C422 6 Stage:MIC
C419 33pF 1 Stage:GND
33pF—=— fr
R432
[ HP_MP3L
3,10 HPLP P ?;RB“
0R CON401
ca20 R0603 c426 AUDJACK_GND 1
——100pF ——100pF o BEADO0603 AUDJACK_L 2
3 A
R435 x 2
RA436 HP_MP3R 1 AUDJACK R 4
310 HPRP 3 33R BEADA09 1 [M1BBD252SN1___BEADO603 AUDJACK_MIC 3
OR C423 BEAD407 LM18BD252SN1 BEADO0603
caz1 R0603 33pF=— PJEB-049A-1-G-BLK
33pF ==
;E Microphone: 6k~13k Ohm
VR409 HRM‘EHW VR408 TV: 75 Ohm
['q ['4 @
HP_Mic R <K S S S VR417
12} 0 n
s | o 2 “—> Ccpf<5.0pF
%‘75‘7 9;: VARISISTOR H
Optional for ESD
s
‘—gj‘\“}\,—\» FMANT 10
" le—R d ford
) 7’
BLMIBBD102SH1 D | = == d b
s032 | £ = e Ug
7 \

3 AUDREFN 3 BAS l %\3/9\,__'_@ FM_RF_N_6628

N

Single viato GND plane

Place near audio jack. Offer far-chip gnd for differential trace.
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MT6628 FM Audio Interface selection

--FM current consumption with audio interface is less than I12S interface
due to additional current consumption from baseband digital circuit.

1

——
#voD2e P 2 AASA_AYDD2B TLDO o avDD28_TLDOD
FE / BLM15AK221SH1

J
EVESE_FM J9 > C1052 7100/ nF /0603 / X5R
18

u1o04

AVSS2E_FM [
1057
aurayT @ 1 H 2 < FM_AUOUT_R_a628
C/ 1000/ nF { D603/ X5R
1058
AULOUT |-LB 1 H 2 ¢ FM_AUOUT_L 6628
C 71000/ nF { D603/ 5R

I T e Y /=D /ITEK



MT6628 FM De-sense Note

= Add aLPF(chip out series 27nH, than parallel 10pF) on FM long Antenna trace, for WLAN/BT
out band blocking de-sense.

= Keep FM Antenna(audio jack/ usb/FPC) and RF traces away from power source and other
Antenna like WLAN/BT/GSM Antenna, to avoid de-sense.

m RF Traces should be far away and well- grounded from Vbat / VDDK and any other VDD traces.

= VFM trace should be well ground shielding.

FM FPC Short Antenna = antio0s

10110

ANTENNA_FM_FPC

TP 3.0%1 BAB

R1071 R/ 0/ ohm /0201
4 1 2 A0 oaina NN VSS
. N SANT P
Il
L1010
Cp <5pF VARISISTOR B2nH D0 eanT P
Close to MT6628

K10
OR R1049 FM_RX_N G628 5D s IN_N_vSs

Lo40z2
100nH
L1o0s

¢ FM_R¥_N_6628
lose to MT6628

4 FM_ANT % LANT P 110

LANT P

—> LPF for WLAN/BT de-sense

Keep in differential trace in PCB layout

MTEE28_E1_WLCSP
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MT6628 PMU Application Circuit

= PMU VBAT operating range:2.3~4.5
» PMU_EN Range:1.4~3.6V H1 se
~ WIFi/BT LDOs bypass mode: VBAT<3.5V o e oo j—® >
. 1
= PMU Power Domain G3 ¥ AVDDZS_o:g | REF O
» CLDO: 1.2V
> WF_PA LDO: 3.3V PMU_EN ™ 7O AVDD28_FM
> _PA_ .o, — > TLDO (2.8V) u T P » FMRF
» TLDO &TLDO_SW: 2.8V J1 W
> BUCK : 1.7V AVDDI6 TGRS > »| GPSRF
= Keep power trace rule as below (important)
» WF_PA_LDO(L4): 20mil,
~ VBAT input (L2&K3):25mil, BT RF
» LXBK(L3):20 mil, L4
> SIL_JI;I'SK('({]ZZ))]-ZSOm:l, | ]L2 o[ We PALDO (3.3v) e g 0o J_AVDDSS_TX_WBT -
> . mil, I AVDDlG_*W:j % WiFi RF
~ LDO (J1): 10mil, Ko > >
>TLDO_SW (H1): 6mil ook ] clooaew | Jood ovop_ | . [éig(t:il
Battery |[—————9—8—1 ¥ a
: (1.7V)
= Buck Information K3 DVDDIOH(LE/2.6V)
mBuck efficiency >82% @PWM mode. L | - > 10
.PFM/PWM mode SWitCh (HostFl’rovide)
. . _ L3y J2 18V/28V,
point:35mA@VBAT=3.8V T T
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MT6628 PMU Application Circuit

mVREF and AVDD28 PLL application note
mPlace C1007 close to L1
mLet C1007 Pin.2 net to Main GND (important)
mPlace C1006 close to L5
mKeep K5 as short as possible net to C1006 Pin2
GND first, then route to Main GND (important)

Close to AVDD28 PLL
£ o ) Close to VREF Main GND 1 1006 I >

. | C1007 ! l
Main GND i | < : aj'z H 1 . % AVDD28_PLL
Q |2 L1 ‘VREF Loy

|

G2

AVDD25_V2P5

Route to C1006 first
K5

AVSS28_PLL
Net to C1006 Pin2 GND first

I T e Y /=D /ITEK



MT6628 PMU Application Circuit

uVBAT input application note
~Place C1003 close to L2
»Keep K1 as short as possible net to C1003 Pin.2
GND first and to Main GND (important)
~Place C1008 close to K3
» Keep J4 as short as possible connect to cap C1008
Pin.2 GND first and to Main GND (important)
» Keep the parasitic resistance smaller than 0.2 ohm
» Instead of sharing ground plane with RF. (important)

L R e LY

_____ Close to AvDD45 MISC
A — L2 | AVDD45 MISC

e

F1003 C /4700 / nF /0603 / X5R
Net to C1003 Pin2 GND firsq(1

AVSS45_MISC _ Close to AVDD45_SMPS

1
e ; K3 | AVDD45 SMPS
L . | 1

Net to C1008 Pin2 GND first
e | A\/SS45 SMPS

Net to Main GND with >3 through GND VIA

e e e Y // D1/ TEK



MT6628 PMU Application Circuit

mBUCK application note
uLXBK(L3) inductor spec. is 2.2UH, 400mA, DCR < 0.150hm (important)
mPlace L1001 and C1009 on same layer and close to LXBK(L3) (important)
mBuck output current loop (L3 & J2) keep as short as possible (important)

<€ Current loop keep as short as possible
AVDD17_CLDO_IN J2 AVDD17_CLDO_IN \
AVDD17_SMPS
L1001 —_— Z1009
2.2UH/1210, 400mA, DCR < 0.150hm N C /4700 /nF /0603 / X5R
sl n'a) Lh

Place L1001 and C1009 on same layer and close to LXBK

I T e Y /=D /ITEK
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The ISM/GPS Antenna Topology

= [ISM/GPS Dual Antenna = |ISM/GPS Single Antenna

— N\ |f" ™
:fﬁ“/-'\-} SAW Diplexer E’ | LTCC Diplexer
) ==
LTCC_BP ]

— SAW_BPF —
Balun

WiFi/BT_Tx/Rx
MT6628

WIiFi/BT_Tx/Rx GPS WIFI/BT_Tx/Rx GPS

MT6628 MT6628

= Summary

= 2.4GHz/1.575GHz dual antenna shows better performance with less
insertion loss

= 2.4GHz/1.575GHz single antenna is optional for compact layout with less
BOM count

= Cost does not show much difference

Y /MEDIATEK



MT6628 WIiFI/BT/GPS Single ANT Solution

EPCOS SAW diplexer , B9106 is single source.

Suggest to reserve the footprint of external GPS SAW filter for LTCC diplexer + GPS SAW filter
single antenna design to replace B9016 if B9016 shortage occur. (LTCC diplexer is pin-to-pin

compatible with B9016)

GPS Antenna total efficiency >50%, Efficiency in hemisphere>20%

WIFI /BT Antenna total efficiency >50%

ANT1002
101266-1

ANT1001
101266-1

WIFI/BT/GPS Single ANT Ref.

Ll |
U1007
g § CON1001 50 Ohm
s £| 50 ohm 6 | srir | S WIFI/BT RF 1 50 Ohm C1024 H 15pF CWIFi_BT_ANT
R101] . ~OR_5Q Ohm 2l — 1 50 Ohm Ant._RF i
c1027 C1046 4| ss00000 |3 gPs_RF 3 50 O [l {GPS_RF
T T FEEL-Cy iy
NC NC | MM8430-26108_RAL RB3 zzzzzz .
UT O O OIN
Yol
:; :L B9106_EPCOS SAFEB1G57KEOF00
If GPS have to pass AGPS OTA, remember v N
to keep good GPS antenna performance "4 Optional SAW Filter for LTCC diplexer

» The FE using LTCC diplexer (integrated ISM BPF) plus external GPS SAW
filter can replace EPCOS B9106 and LTCC diplexer is pin-to-pin compatible

with B9106.

MEDIANTEK




MT6620 WIiFI/BT/GPS Dual ANT Solution

® Base on customer’s design, MT6628 also support Dual antenna design

ANT1005
|
101266-1 CON1002 N
g| 50 ohm 6 | 00000 ] 5 58 o 50 Obm 50 Ohm
& 5 1034 lspme BT _ANT
R102Q ,\ ~OR_5G Ohm 2 |— — 1 50 Ohm H 3 ouUT 1 H _BT CWIFi_BT_ANT
C1029 c1028 4 srr0000 | 3 18pF
NC NC MM8430-2610B_RA1_RB3
o LTB-2012-2G4H6-D14
F1
ANT1006 CON1003
—
101266-1 6 [ s |5
50 Ohm C59
2 R10Z% A ~OR_5Q Ohm 2|— — |4 50 _Ohm H GPS_RF
[V . g
C1036 c1035 4 yrr0000 |3 18pF
NC NC MMB8430-2610B_RA1_RB3
|

® MT6620 SAW QVL for GPS only using

SAFEB1G57KEOF00 Murata Murata

B9440(LVO1A) EPCOS EPCOS
SAW 856561 SAWTEK SAWTEK

TAO757A TAI_SAW TAI_SAW

Y /MEDIATEK




Antenna Placement 1 (Recommended)

GPS/BT/WiFi Co-Antenna Application is recommended for
effective space utilization and antenna location arrangement.
ANT

The best antenna location of Combo Antennais in the top of
the mobile phone.

GPS/BT/ m

WiFi/FM
It is also recommended the phone jack and FM short antenna Combo
pad near combo chip and in the proper side of combo chip for
shortening FM RF traces.

The combo antennais recommended to be a dual-band PIFA
for GPS and ISM band. Reserve enough space (at least 200
mm? x 6 mm) for dual-band PIFA.

BATTERY

'UUSIUY HOYS N4

For better radiation pattern in GPS band, the antenna trace of
GPS along top edge is recommended.

Keep more than 5 mm spacing between combo antenna and
other metal and ferromagnetic material components.

. L. Main Antenna ®
Combo antenna trace can NOT overlap with audio jack or Monopole in Bottom

USB connector, otherwise it would cause FM de-sense.
@ Antenna Feed
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Antenna Placement 2

0 BT/WiFi Co-Antenna application with a GPS Patch
Antennais also an antenna solution.

3 T/WiFi GPS
0  The best antenna location of Combo Antenna and GPS

Antenna are in the top of the mobile phone. GPS/BT/ m
. _ e ok
0 ltis also recommended the phone jack and FM short c:)rzbo

antenna pad near combo chip and in the proper side of
combo chip for shortening FM RF traces.
BATTERY

'UUBIUY HOYS N

Main Antenna e

Monopole in Bottom

® Antenna Feed

38 MEDIANTEK




Criteria

a2 GPS Antenna
% VSWR < 2, Return Loss < -10 dB
< Total Efficiency > 50 %
< Efficiency in hemisphere > 20%

o BT/WIiFi Antenna
% VSWR < 2, Return Loss < -10 dB
< Total Efficiency > 50 %

I Y MEDIATEK



MEDINTEK

1TCXO Design Guide

Copyright © MediaTek Inc. All rights reserved.




Outline

0 MT6628 TCXO Layout Guide (Main PAs Distance > 5cm)
0 MT6628 TCXO Layout Guide (Main PAs Distance < 5cm)
0 Example for Bad and Good TCXO Placement

Copyright © MediaTek Inc. All rights reserved. 2012/4/22 41 MEDINTEK



Preface

0 Since GPS clock quality is more critical than that of BT/WiFi , MT6628 TCXO layout
guide will pay more attention about GPS application
2 Main threat on GPS clock is thermal transient from heat source on PCB

o All active chipsets are heat source and should be far away from TCXO in any
direction including TCXO backside.

» Heat source with on/off current difference over 100mA is 1st took care
¢ Main PAs such as 2G/3G/LTE PA and so on.
» Heat source with on/off current difference smaller than 100mA is 2" took care

o GPS clock quality is critical on field trial when GPS is under weak signal
o Need to specially take care by PCB layout rule

Copyright © MediaTek Inc. All rights reserved. 2012/4/22 42 MEDINTEK



Casel: If TCXO and Main PAs Distance > 5¢cm

1.OOCR@®is TCXO possible (suggested)

Placement related to MT6628
2.GND clearance “a “: 3 mm
3.GND clearance “b” : 2 mm
4.GND clearance “c” : 1.5 mm

@)
(@)

|
|
|
MT6628 |
|
|
|
|

oy

Copyright © MediaTek Inc. All rights reserved.

2012/4/22

1.TCXO placement is 15t priority when MT6628 placement
starts in portable device

2.TCXO had better locate in less traces routing area for each
PCB layer. This will make layout rule implantation easier
3.The blue frame around TCXO is PCB forbidden area for L1
to Ln-1. n is PCB total layer No. GND clearance suggestions
are shown as left.

4.Avoid other signal traces passing TCXO forbidden area
5.Avoid other heat sources putting on opposite PCB surface
layer nearby TCXO

6.To put R/L/C components in TCXO forbidden area is
allowed

7.Recommend TCXO package size : 2520 or 2016

8.Any signal trace/power trace/GND trace route to TCXO with
4mil trace width

9.Route TCXO clock trace with well GND shielding as
possible

10.TCXO should be in the shielding cover

11.TCXO PCB footprint with 4 pads is better than that with 6
pads for thermal isolation consideration

12. Use 4mil trace to connect TCXO GND pad and then using
4 mil trace connect to surface GND layer with less heat .

13. Put TCXO VCC bypass cap near forbidden area edge in
TCXO VCC pad direction and to be grounding via surface
layer. Then using 4mil trace connect to TCXO VCC pad.
14.The lower percentage layout rule realization, the poorer

A



Case2 : If TCXO and Main PAs Distance < 5cm

1.OO@e®@®Iis TCXO possible (suggested) ||1.Main PAs and other heat sources that operation
placement related to MT6628 current over 200mA has to be 2cm at least away
2.GND clearance “a “: 3 mm from TCXO

3.GND clearance “b” : 2 mm 2.0ther heat sources should be put outside
4.GND clearance “c” : 2 mm forbidden area

3.0ther layout rule please refer to previous page
“MT6628 TCXO Layout Guide (Main PAs Distance >

Cv 5cm) 7.
o> O c_¥C
C Y C >
a @
v b Y C
—————————— 1 A C
: |
I : Cy
: MT6628 1 (&l [
I C
I
I : C
| :
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Example for Bad and Good TCXO Placement

Bad TCXO Placement Good TCXO Placement

Copyright © MediaTek Inc. All rights reserved. 2012/4/22 M ED I/ITEK
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SDIO Interface

» Please reserve damping resisters on SDIO_CMD and SDIO_CLK and place them

close to MT6628 for optimizing EDIO performance.

» Make SDIO_CLK, CMD and Pata in a layout group.

» SDIO_CLK is a high speed sfgnal and it must be shielded by GND plan for reducing
|

noise.

|
1
1
]
1
|
[ |
{2y SO1_DATE 6628 - (10 Lewel] WO vE, B62E
{7y S01_DATZ G628 v i
C1D61
2} $01_DATY_BGZE 3 C /100 /nF /0402
(21 S01_DATO RG2S > R1016 0R (M3DC_I0 Lewel) WODHWE_BE2E
{7} $01_ChD_BEZE 2 i
RIDI7 OR 159
o SOl el S 1 2 € /100 /nF 70402
Host Interface Close to MT6628 o - N
LD1E I 5 I =5 H = BT
= (w] (=1 —_ o~ o (] o
o 2 E % & % & o
o 1 2 2 2 = g b
Eid z 2 =2 .z 2 o =
B precLe o .85 -82..82..2..8 ]
IC CLK from Host - T T T 2
RTCCLK 66285 FI0 f prceLk
& Ri015
—_ el SR A
rc_Bezs CO00/NF /0402 B9 |, oo WART T B
UERT R
N UaRT_Ryp FEE———FRLE
;;. c1nsn<]i AESRTE UART THD | B2 UART T
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MT6628 UART interface for BT/FM/GPS

» Except SDIO interface, MT6628 also support Host UART interface for
BT/FM/GPS application.
» Please add Pull-down resister for UART mode strap.

_ Host Interface UART_RTS

BT/FM/GPS SDIO (Default) 1
Host Interface UART 0
= Pull-down RES. for UART interface
[
o o e
| |
o ae I 1R1I:I15 1I:IKI'2NC! D
UART_CTS —KEQ I !
UART RyD 2 UART_R¥D < UARTI_URHD_GEZE (2]
uART THD B2 UART T4D ¢ UARTI_UTHD. BE2E (2)
2% _CLE F8 Fhl 125 LK 4 125 CLK_BE2S (2
25 s B FM 125 WS < [25_ 05 BEIS (1)
125 _DATA DUT 2 Fid 125 _DATA DUT ¢ 125 _DATA_IN_BEZZ (2)

I e Y //|= D1/ TEK



MT6628 I/O Power Domain

MT6628 I/O power domain is listed as following table.

Direction
Power Domain Pin Name (reset)
Duration After

DVDDIO(1.8V/2.8V)

T_LDO(2.8V)

DVDDIO(1.8V/2.8V)

DVDD_SDIO (1.8V/2.8V)

DVDDIO (1.8V/2.8V)

__ Copyrght@MediaTekinc. Allrighisreserved 49 (S | = ¢
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MT6628 MP ATE Support

0 Support parallel test, which performs WiFi, BT, GPS and FM test
simultaneously.

o Support BT signaling / non-signaling mode testing.

Functionality Test Item Instrument Support

- Agilent N4010A
wi | o o
ghaling PP - R&S CMW
. -R&S CBT
Bluetooth EIEEQE?:"IXJ;E{ ];?erirr]f e and Sensitivity - Litepoint 1Q2010
ghaling P - R&S CMW
. o -Litepoint 1Q2010
FM RX Performance (Audio SINAD, Sensitivity, RSSI) - R&S CMW
-Litepoint 1Q2010
GPS CNR, Clock stability - R&S CMW
- Areoflex GPS-101
) ) .Q‘lq_n_u_ e ‘..,A..A.
iepoint— [IF0 5555 MT6628

1Q2010

=8 ATE

O T ————
\—-—-—-—,
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