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MT6630T Product Overview

Product Availability

WLAN

Process 55nm CMOS

Package WLCSP 5.013x5.013 mm?2 ; QFN 7x7 mm?2
Schedule ES Dec’13; MP Mar’14

Interface SDIO 3.0, UART, PCM, I2S, Line In/Out

Feature Highlights

+ 802.11abgn/ac 1T1R up to 210Mbps throughput

* Integrated Wi-Fi 2.4G PA (Max 23dBm), 5G PA (Max
18.5dBm), LNA, TRSW

* 4T1R Beamformee, STBC, LDPC, MU-MIMO Rx

BT

- BT 3.0+HS, BT 4.1 LE
* Integrated 12dBm PA, TRSW
- Lowest sensitivity -95dBm (GFSK)

ANT+

* The wireless protocol standard for sport and fitness
monitors

+ Similar RF performance as BT block

FM

* FM Transmitter and Receiver

* 65-108MHz with 50KHz step

* FM Tx Max output power 120dBuV
* Short antenna support
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MT6630T System Block Diagram

FM Long Ant.

® FE

1.1.5G/2.4G/5G single ant.
2.LTE co-existence filter
3.5G Ext. FEM support
4.FM LANT/SANT

32 KHz RTQ CLK
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@ Clock
1. TCXO
2. Crystal

¢ PMU

1. SIDO buck convertor (1.2V/1.5V)
2. PALDO (3.3V)

3. ALDO (2.8V)

>

Vbat=2.97~4.5V

@ Interface

1. 125 (FM)

2. Audio LIN/LOUT (FM)
3. DAI/PCM (BT, FM)

4. SDIO2.0/3.0

5. UART

6.

IDC (LTE Co-existence)




1.

2.

MT6630TQ RF Front-end Architectures

With LTE Platform

MT6630
2.4G T/R+

2.4G T/R-
2.4G AUX Rx

5G T/R

5G AUX Rx

FM TX

FM RX

Wifi Balun Filter and FEM Antenna Topology

Split Filter 7

Diplexer

-0 Dual band
o Balun 1 FF?:\: -/—\- antenna
o1 Int
ve'
-O———

A Wifi Balun

2.4G Balun (Main):
. LTE co-existence
2.4G Balun Filter:
. GSM/WCDMA case only

Filter
1.

2.

Y

[ c 1Y

B Filter and FEM

BAW/FBAR Filter:
. LTE to 2370M platform
None:

C

a.

. GSM/WCDMA case only b.

Antenna Topology

1. Single Ant. (Main):

Wifi 2.4G/5G with Diplexer

2. Dual Ant.:

2.4G/5G with diplexer
2.4G/5G RX diversity
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MT6630T Front End Architecture (l)

Main front- end solution
* 2G_5G WIiFi/BT single antenna.
» Diplexer for 2.4G/5G band selection.

e 2.4G BPF selection

- With Bal-filter for coexistence with GSM/WCDMA.
- With FBAR/BAW filter for coexistence with LTE.

MTHA3D

24G T/R+
2.4G T/R-

3G TEx

M REX

FMTX

z

24G/50G Antenna

=
z

T AT
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MT6630T Front End Architecture (Il)

= AUX-RX front- end solution

e WiFi High-sensitivity performance.

* Need 2 extra T/R switch

* 2G_5G WIiFi/BT single antenna.

» Diplexer for 2.4G/5G band selection.

2 4G/50G Antenna

Balun
246 TR+ oI epef i
24G T/R- |-O—
X .f_
24G AUX_RX f-o— MN | m
5G TX |—0—
5G AUX_RX |-0— Y
FM RX |0
FM TX |0 |
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MT6630T Front End Architecture (lll)

= WIiFi RX diversity front- end solution

Support WiFi 2G/5G dual band RX diversity antenna
2G_5G WiFi/BT single antenna.
Diplexer for 2.4G/5G band selection.

MT6630 Baluf®
I BPF
24G TR+ | -]
MM '
2.4G T/R- —(::.—

! m

5G TRx [-o— MN
|
|
|
|
|

2.4G AUX_RX o] v _-.1 ______
|
I BPF
G ALX RXFO— My g ======

| ~ 7
I
1

FM RX O
|
I
| I

FMTX |0
|

2.4G/5G Antenna
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MT6630T PMU Power'Seheme

» Vbat operation range is 2.97V~4.5V.

» Built-in power manager unit including high efficiency DC to DC, digital LDO and

analog LDO.

» Innovative SIDO architecture design to effectively reduce power consumption and

increase battery life.

ALDO

ST

0SC_IN

Cryzaal

AVDD33_FM
T e » FMRF
-
AVDD28_XO
T - - Ose.
; J
»| BTRF
AVDD45_MISC
| N i P 0o AVDD33_WPA|
i ™ WF_PA_LDO (3.5V) -
I AVDD15 RF] . WiFT RF
BUCK2 DVDD12_ Core —
o | Digital
batte AVDD45_SMPS sIDo : EJ " Block
attery = (1.55v1.2v)
- BUCK1
| DVDDICI (1.82.8V)
Haost Pravide
1.8 i 28] I
A
LXBK OUTBK
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PMU Sub-block out Max current (Typ.

BUCK1
BUCK2

PALDO
ALDO

Copyright © MediaTek Inc. All rights reserved.

Core 1.2V
RF AFE 1.5V
WIFi/BT PA

FM RF 3.5V
TCXO/ 2.8V

420mA 82%
280mA 82%
450mA

30mA -

11



MT6630T PMU SIDO Design

SIDO - Single In Dual Output
» Cost reduction and simplify layout constrain.
» Effectively increasing PMU overall efficiency

Sharing the-storage element: inductor

m CONFIDENTIAL B Copyright © MediaTek Inc. All rights reserved.

12



Version : VO3

HW Interface Design

o
c
.m
S
@
h




» Except SDIO interface, MT6630T also support Host UART interface for
BT/FM application.

» Default host interface is common SDIO, if using UART+SDIO I/F, please adding 10K Pull-
up resister for UART mode strap.

| Host Interface UART_TXD

BT/FM SDIO (Default) 0
Host Interface UART 1

» 10K Pull-Up RES. for UART interface
» “NC” for Common SDIO

I MTEE20_CWVDDIO

T

[}

[25_DATA_IM

25 WS
[25_CLK
[25_DATA_QUT

5¥i

Ra003
RN
RO201

|
|
1l
|
|
|
|

G2 MTEE30_UART R

UART_Rx g WMTEG30_UART TH
UART_TX F7 = =

UART_CTS 7 =
UART RTS | SR TA_RMD [13]

CPTATHD (13
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MT6630T I/O power domain is listed as following table.

Direction
. (reset)
U T Duration After
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V)
I
I/0
I/0
I/0
I/0
I/0
DVDDIO (1.8V/2.8V/3.3V) 1/ PU
DVDDIO (1.8V/2.8V/3.3V) I/PU O/PU
DVDDIO (1.8V/2.8V/3.3V) O/PU
DVDDIO (1.8V/2.8V/3.3V) 1/ PU
DVDDIO (1.8V/2.8V/3.3V) /0 /PD
DVDDIO (1.8V/2.8V/3.3V) /0 /PD
DVDDIO (1.8V/2.8V/3.3V) O/PD
DVDDIO (1.8V/2.8V/3.3V) I/ PD
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V) I/PD
DVDDIO (1.8V/2.8V/3.3V)
DVDDIO (1.8V/2.8V/3.3V) FM_LOUT (GP102)
DVDDIO (1.8V/2.8V/3.3V) FM_ROUT (GPIO3)
DVDDIO (1.8V/2.8V/3.3V) RFPD5G
DVDDIO_ANTSEL (1.8V/2.8V/3.3V)
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) |/PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD
DVDDIO_ANTSEL (1.8V/2.8V/3.3V) I/ PD O/PD




SDI03.0 Layout Guide

= MT6630T support SDIO3.0, the max. clock rate of SDIO3.0is up to 208 MHz.

= For high speed interface, the timing of signal is quite critical. Good SDI03.0 PCB
layout can avoid the unexpected signal timing issue.

= MTK strongly recommend that SDIO3.0 PCB layout MUST obey following rules.

SDIO 3.0 Trace & E[EA]4000mil
MT6630T CLK,CMD,DATA FS-{§R45 12 Fuith,
FEHGNDS % g
EoEFEG L R EE
B HIEE (option)
ZE gtk DT
B4R ER2E300mil

w CONFIDENTIAL B Copyright © MediaTek Inc. All rights reserved. 16
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WiFi/BT/FM Application circuit design

Version : VO3




MT6630T WiFi Part Design Notice
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MT6630T Wifi Feature and Performance

= 2.4G/5G dual band RF

= Support 802.11 a/b/g/n/ac.

= SDIO 3.0 host interface with 200MHz clock rate.
= 2.4G performance table:

i
™

item MT6628 | Unit

T mA

mA

mA

Unit

[ e ey ey

X | X [x |x [x |x 5 2 | 2%

25 5z e s a2
@ ® |0 |®

s |22 |22 |2 > S (2|3

DD |D|D|D|D 7 0|0 |0

SIS |Is ||| = — = | = | =
S S |S. S
~— ~ |~ |~
< < <<

Bm

Test @ Chip in/out
2.4GHz, 1Mbps | 99 | -985
tivi 2.4GHz, 11Mbps N

Rx sensitivity 2.4GHz, 54Mbps -77.5 | dBm
itivi 2.4GHz, HT20 MCS7 -75.5 | dBm

mA
mA
mA

Rx sensitivty  [2.4GHz, HT40MCS7 | 73 |
24GHz IMbps | 23 |
24GHz 1iMbps | 23 |
24GHz 6Mbps | 20 |
24GHz 54Mbps | 20 |

Power Saving, DTIM=1 0.59 mA
2.4GHz, 1Mbps, 23dBm 292.5 mA
X current 2.4GHz, 54Mbps, 20dBm 251.9 mA

2.4GHz, HT20 MCS7, .
19.5dBm 224.7 172.5 mA
2.4GHz, HT40 MCS7, "
18.50Bm mA

91
95
72
21
21
18
18
18
16

ol|la|alalalal
W || @ [SsRNeY)

tivi 2.4GHz, 6Mbps
-73
23
23
20
20

oL
W (T
!3

d
d
d

= | d |[Jd[Jd[{0| DDV [D0
X X X IX X X [X[X[X|X
(@] 2] Ololojlojo|o|o o
S |5 |5|5ls5lslsl5l5ls5 s
§ § 58888885
= | &~ N NN I E
oy}

3

W
3

2.4GHz, HT40 MCS7
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MT6630T Wifi Feature and Performance

= 5G performance table:

=
T

Condition Unit
5GHz, 6Mbps
5GHz, 54Mbps
5GHz, VHT20 MCS8
5GHz, VHT40 MCS9
5GHz, VHT80 MCS9

isten

leep Al

WiFi Test @ Chip in/out

Rx sensitivity
Rx sensitivity d
Rx sensitivity
Rx sensitivity
Rx sensitivty Bm
16
1

Bm

o),

185 | dBm
Bm
Bm
5GHz, VHT4OMCS9 | 16 |

Power Saving, DTIM=1
X current 5GHz, 6Mbps, 18.5dBm 370.4

5GHz, VHT20 MCS7 | 359 |

85
5GHz, VHT40 MCS9, 16dBm 35
5

9
4
5GHz, VHT80 MCS7, 16dBm

X current

mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
X current mA

| tem |
P
Rx sensitivity |
Rusensitivity |
Rx sensitivity |
Rx sensitivity |
Rx sensitivity |

alalalalalalala
0 | O w0 | O
3|3 3 |2
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d Please follow the matching topology for Wifi 2G and 5G port.

CHO01
C ¢ 4.7 FOF 7 0BO / H5R
COBD3
19 2 PALOO OUTEUT
[ Flacement close to IC
CE002
C /104 pF £ 0201
o201
TR
il L5001 &,
U 4 MTEE20-WLE 5P
WTEEZOANLC S 113
CHO09 RSO0
“—C/HC R0 ohm #0201 a
Cpzol ROZ0M
I 1 . RF 10N WET H | WBT_EKT_G
o ) o | Sharz Pac -
= o = A0 CAODS i
A o T2 pFeDai CINC
2 Z . o| Sha:Pad cpzod 1 ;l_n::nzm WitE_RFION_G
= 9 = = | RF IOP_ BT
A B, L)I]'_ CCfonnect to gl GND '
15007 CE045  RSDOZ
BL1G0E-05 k2450 ——C/HC  R{0{chm /0201 8| in RFIOP G
BALLIN/ShD/BLTBOSAACH | COz01  RO201 - -
Antenna
h HOUZL  pe— i — fa]
Hxnxnhnlxnzm R0/ ohm ¢ 0201 AC_RF10_A
T ROZ0M L0201
be adjusted by PCB. WIE BE A1 ) S
icﬁmz icﬁms BS |z BT &
¢ NE 4N ® _EHT_
T cozo T cozo
| L L 3
5G Main #——— RFPOSG

2.4G Main
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() Background
— 2.4G Wifi and BT share the same RF port. The key performance factors like EVM,
TX power and spectrum are sensitive to the front-end layout.
— Please follow MT6630T layout guideline which can guarantee the mass production quality and
yield to our customers.

L MT6630T Front-end matching network layout guide:

1.RF differential trace 100 Ohm. The differential trace from IC to matching component should be straight, symmetry and equal length.
2.RF trace after balun is a 50 Ohm line with solid GND VIAs in nearby GND plane

3.Do not put any VIAs under the RF trace

4.Matching components are 0201 size

5.Keep the distance of matching component group to IC outline is 20mil WLCSP package Matching Circuit reference value:
6.Balun and matching components should as close as possible to MT6630T IC

H>

CAOD9  RAODT
Z—C/HC  R/0/chm /0201
201 Ri2i1
I 1 RF_10H WiBT
hare Pad. K _
CADD4 CADDS
——C /2 /pF 020 _|_cmc
hare Pad 201 cozoi
r-—Pi 1 2 i RF_10F BT
-
CE046  RSODE
Z—C/HC  R/0/chm /0201
o0 201

QFN package Matching Circuit reference value:

T

0Ohm —= 33pF
Baluln BP pin3 Chip Pind5 RF_IOP_WET

Keep balun, matching network and 6630 TN TNe
chip as close as possible Baluin BP gind Chip Pindd RE_ION_WET

= 33pF

<
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Do not put VIAs under RF trace and nearby IC A5/B5 balls.
Keep 5G RF trace as a straight line. Follow reference layout.

To Routing RF trace on PCB surface layer (the same side with MT6630T) and
don’t cross inner layers.

Matching components are 0201 size and put them close to IC (20mil)

RF trace rule:
. RF trace: 50 Ohm with solid GND VIAs in nearby GND plane

[ ]
2 O I I I I I WLCSP package Matching Circuit reference value:

Straight RF trace

R]/_O/Ohm/(2)201
Triplexer_ pin ANAA o AC RFIO A

C/ NC/ pF /0201 !L/NC/nH/0201

%

Matchi ng Com ponents QFN package Matching Circuit reference value:

R]/_O/Ohm/(2)201
Triplexer_ pin ANAA o AC RFIO A

C / NC/ pF /0201 !L/NC/nH/0201
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Do not connect the GND balls together by L1 trace. Please keep them separate and directly
connect to L2 GND. (A4, B1, B2, B3, B4, C1, C3,C5)

Do not add GND VIAs near RF trace.
Keep L2 be a good GND plane nearby Wifi RF part.

A4
AVSS_BALUN_PA BT

AVSS15 WBT_SX_LF [BD
AVSS15_WBT_TRX [BZ
AVSS_AC_PA I'TT
AVSS_WBT_AFE T3
AVSS_AC_TRX [B3
AVSS33_WBT_PA [ 5
AVSS_AC_SX
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PMU related layout placement

* When doing placement, please follow the rule below
Capacitors should be close to IC pins.
Be careful the current direction and capacitor placement

L] o
POS ition.
VBAT In U100
_____________________
1 L11 1
I I
1 K11 1
I é— AvSSas_MISC | H12 Large Cap
o o o o e - PMUETS T PMU Out
M11 -
| AVDD45_SMPS J11 —
AVSS28 ADC
L10 —
AVSS45_SMPS AL —
e
K9 - 6630
u — AVDD25_V2P5NA K12
e e o e 1 VREF I | Subsys In
AVDD28_ALDO M10 ————
Lx1
Lo — —
VOUT VRF Mo —— -
Lx2

Large-Cap. Small Cap.

MT6630_WLCSP

., F9
X— N\C
., F10
X— NC
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Wifi Related Power: PMUAPALBO (1/3)

»  PMU__PALDO to AVDD33_AC_PA, AVDD33_WBT_PA and Balun (2.4G PA)

1. Put 5G decoupling capacitors close IC and 2.4G close to balun. Solid GND plane and enough
GND VIAs are needed for PALDO decouple capacitors

2. The PMU_PALDO trace width should be 30mil (recommend) not less than 20mil because of
large current flow (Blue line). PMU_PALDO close to IC should not less than 12mil (Purple line).

3. Separate connection with AVDD33_FM

PALDO: AVDD33 _FM branch

MW
-+ T
O - DY T IR e [ i
f < pmu_pa oo | Close to Balun I
1 I
1 c/10/ AL
pF /0402 | C/4.7/uF /0603 1 |
\ J C / NC / pF / 0201 WBT_EXT_G
e e e e Lo e 220
- o~ ml -
; A2
o 9 & “ - | WB_RFION_G
B3 o C /21 pF /0201
g2 g BL1608-05T2450
9§ glme N ~Jcine rpF /0201
T L/1/nH /0201 A3
ok w| < ~ WB_RFIOP_G
g;(:/Nc/pF/ozm
Close to IC
--------------- \
D3

PMU_PA_LDO >, — | " AVDD33_AC_PA
L c2
2;0/4.7/ uF / soicm.wral:/ozoll AVDD33_WET PA
1
1
1
C 110/ pF / 0201 F———{ AVDD15_WBT_AFE

D10
| AVDD15_RF
S

_——————-.\




For a better Wifi PA performance,
DC grounding is as crucial as the RF
grounding.

1. Be careful of the DC current path.
Wrong DC current return path may
cause unexpected signal coupling.

2. Weak PA GND makes ground bouncing.

3. B3 and B4 are 2.4G and 5G wifi PAs’
GND point. Please make sure there’s a
strong GND VIA near B3 and B4.

CONFIDENTIAL B
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Wifi Related Power: PMUy PALDO (3/3)

7~
e IR
= a Because of L1 and L2 GND is
fragmented (large impedance for DC
return current). The solid L3 GND
.E?‘, L~ . plane is the best way for return
Current I - ) current
Return Path _~ _ 1
) p—— e
l I
e GND VIA puts near B3 and B4 can lead

_..=* the return current in right direction to the
PMU GND.

m CONFIDENTIAL B



PMU_VRF to AVDD15_RF and AVDD15_WBT_AFE

1. Routing trace width is 20mil (recommend) not less than 15mil (Blue line).
PMU _VREF close to IC should not less than 10mil (Purple line).

2. The trace should be protected by GND carefully. Separate from other large current
power lines (PMU_Vcore or PMU_PALDO) and digital 10 signals.

3. Decoupling capacitors should be lose to IC power pins
I mEEE Y,
: ﬁ." g ¥
(R o oo co

Closeto IC

PO S N S

P = - =4 D1

1 AVDD15_WBT_AFE
P10

;; cr1l uF/O40Q; C/10/nF /0l AVDD15 RF
[l

- ———

1 AVDD15_RF

PMU_VOUT_VRF D I

] 1
C/ 1/ uF /0402 C/ 100/ pF/ 0202' MT6630 WLCSP
< \; \; Y -
—————————————————— »

on = )
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BT Performance overview

¥ Bluetooth features

= Supported Bluetooth 4.1+HS, BT Low Energy (LE)

= Bluetooth specification 3.0+HS compliance

= High TX output power and good RX sensitivity

= The good DEVM performance at high TX output power
= Support ANT/ANT+ (Sharing the BT GFSK HW structure)
= Support LPS(Low Power Scan)
= Support LTE co-existence

Bluetooth Test @ balun in/out

—-—
ETTRE AR
sy | _aeon | a0t
—

Tx power

BT Tx current 60.5
Sleep current 0.12

BLE scenario 300ms periodic passive scan ;
current 11.25ms Rx scan window

BLE scenario |1280ms (3 Tx + 3 Rx) Undirected
current connectable advertise /ADV_IND
BLE scenario | 500ms (3 Tx + 3 Rx) Undirected
current connectable advertise /ADV_IND
BLE scenario 1280 ms connection interval
current (MASTER) (1T + 1R)
BLE scenario 1280 ms connection interval
current (SLAVE) (1R +1T)
CONFIDENTIAL B
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BT Application Circuit (WLCSP)

RF differential-end trace (A2,A3 to Balun Pin3&Pin4)need to keep equal length and have solid ground plane

Make star connection for AVDD15_RF(D10,D11) , also make star connection for AVDD33_PA(D3,C2)

All the decoupling capacitors need be close to the power pin(balun Pin2,chip D10,D11,C2,D1,D3)

Keep AVDD15_RF, AVDD15_WBT_AFE away from noisy traces e.g. PALDO 3.3V, SDIO bus, switching power supply,

clock, and antenna control signals
All the GND need be connected to the main GND directly (using VIAs)

1 2
S AVDDES WETZG_PA WLCSP Package
cn] | e P8¢ T 7 obems 70902 - - 9
CiibipF mg T r a7 #ur 2nmae ns
> )
c oS4 WeT_EXT_G
BT i
TE e VEO_MOMITOR
-— i H[
= o o - J_E'“C"P”m1 Iiwa RFIONG
= & = Cr2IpF SO0 - - - DVODID ANTSEL _E;':'__m_
Eia o | BLIECE-DET2S0 TTI0B = EH RFPDG [T
= © Slrw H| 1K AL N
B e — =
ol w] wl ~ Wil_RFIOR. G ANTSELD |a7 o
. L_nc ANTSELS For——=m]
cHg ANTEELS AT T
< P —
AN
o2 he_rFio_a ANTZEL?
Every trace of differential trace group need be 50 ohm
LB T
OI_ 4 i Direct
Do NO
2] avp0aa_sc_pa PA GN
cI e
AVDDEET_WET_PA AvE§_BALUN_PA gT
ASEE16 WET SKCLF g
Msm_wﬁﬂ}fﬂx HE
SRS P,
RIIT R0 ohm 7 0402 2055 WOT_AFE oy
EJD DK _C_ P o ADDIS_ WET_AFE ATE_ACTRE [T
A5 5T WET_PA on
ADDNS_RF EEE_AC_ S g
ASEEI PR
ADDIS_RF
2 g¢ ™M
WTRESD_WLCSP | Z EJ

ADD1S_WET AFE 24 R /G 7 obet 10402
e P s

J_ clio -L () (L]
%EIIJHFID% C 40 4mF JOE0L
L

et

AOD1S_RF 3

1041 cIz
;l; C A8 AuF 04l © 4100 FpF f o
e

connect AVSS15 to main GND.
T route to other GND pins. Especially
Ds.




BT Front—End structure (WLCSP)

We has two choices for BT front End structure ;, one is FBAR filter ; the other is using spilter filter
Spilter filter configration supports the better LTE-coexistence performance
We can share WIFI ANT using a Triplexer to receive the BT signal

WLCSP Package CON1002

Car_Kit / hiuisd30-2610

FBAR filter 02114 Cz."15."pF."D402 To balun

BT TR 1 2 ]
L N 1]
WEBET ANT - . L1t 4 |

£ LigginHfal ™
B SMSPIRA e €208, 223 PAD 2 %7
I 11 2 R223 R 40 fohm /0402 4 z
O E M N Triquint_gs6033
~| cona L1012

[=]
z € Li87/nHI007 = —— a4
i 208 -~
M %7 s CANC/pF
PNC T pF £ 0402 9 -

Ot

GHO

2.4G SPLIT FLITER
-_
RZI R 407 ohm 0402
P
MU BPath e Fiter o]
. C 733/ pF /040
1 0 OutputZ-Input 0 1 LEH 84 Filte g P
0 1 Dutputi-input el Vewdz | RF Path
L/d:3 /nH /0402 L/43/nH 0402 1 0 Outputi-lnput
Lot3 Linis 0 1 Dutpuri-input
c| I c| e
R210,R208° ~ PAD ; ™| skvizsst Cada|£ /15 ¢hF /0402 4 s g | EIMSIRF IO ST 138]
. Rii RiTH L4 2 onpur 2 —F LeHP1 & Loz - I Outputd et —!
o
R # NC/ ohm £ 0402 7

i
GHD GHD 2 5 26_$PLIT_FILTER
5 i |5 - 36 SPLUTFILTE
R 751/ ohm 4 0402 Input GND —[> % -~ B < '— BHD nput
C240) | C 716 7/ pF /D402 4 P15 £ pF 7 0g0)

C244 C = 4
[ 1 z A,
] vl Dutput] ——— _”_ HCH_FT _ HEH_PZ l— Outptz = iz
bE] BIRIES z | SN03
ALSIN_RFTIPZ109BTRETES L1014 Liog
€ U743 R S@YENIGRRADFDA & |y nn ooz

‘ @

Q
=
i
1 7 RE1 R0 Johm 0402
R <]— GND GND —i >
5G Wifi L
C42
A0 S/NEGNRA 733 £pF £ 0402
11 2 2 8
O T Comman 55— .
Rz
- R /0 ohm #0402 |© £ N/ pF £ 0402 Trlplexer
- 3 5
918 <]— GND GND —[>
(s o
S
+ R
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BT audio interface for Dual talk

WLCSP has two sets of PCM bus ,one of them is multiplexed from 12S bus
QFN also has two sets of PCM bus , one of them is multiplexed from UART bus

WLCSP Package QFN Package
125 CLK PCM2Z_CLK WIFI_INT_B(W) /! GPICO(Q) |[PCM2_OUT
125_WS PCM2_SYNC UART_RX PCM2_CLK
125_DATA_OUT PCM2_IN UART_TX PCM2_SYNC
125_DATA_IN PCM2_OUT UART_CTS PCM2_IN

Default PCM1 bus connection to the Host AP

PCM1 SYNC <«— | DAISYNC
PCM1 CLK «— | DAICLK
PCM1 IN <+————— | DAIPCMOUT
PCM1 OUT —— > | DAIPCMIN

MT6630T MT6595
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MT6630T FM Rx Feature and Performance

M FM features and performance
= FM 65-108MHz band with 50kHz step and RDS/RBDS supported
= Audio sensitivity 3dBuVemf at (SINAD=26dB)
= RDS sensitivity 18dBuVemf at RDS Dev.=2kHz , 5% BLER
= Digital audio interface (12S)

FM Rx Performance

Condition MT6628 MT6630T

SINAD Mono 22.5kHz 60 62 dB
Sensitivity SINAD = 26dB 2 2~3 dBuVemf

THD dev : 75KHz 0.05 0.05 %

ACI @ -200KHz 55 55 dB

ACI @ -400KHz 70 68 dB

Stereo separation ratio Stereo 22.5kHz 40 50 dB

AM Suppression 62 58 dB

w CONFIDENTIAL B Copyright © MediaTek Inc. All rights reserved. 36
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FM features and performance
- FM 65-108MHz band with 50KHz step / Supports RDS/RBDS encode
- Supports digital audio input (12S)
- Programmable audio line in (maximum 1.4Vpk)

- Audio Control:
= Dynamic Range Control
= Audio Limiter inside
= Pre-emphasis
= Programmable stereophonic MPX

- Programmable deviation
- Max output power range =13dBm

TX Power accuracy Stereo 68.25k/Pre-emphasis 75us/pilot 6.75k

Audio Stereo Separation Stereo 68.25k/Pre-emphasis 75us/pilot 6.75k
Audio SNR Stereo 68.25k/Pre-emphasis 75us/pilot 6.75k
Audio THD Stereo 68.25k/Pre-emphasis 75us/pilot 6.75k

CONFIDENTIAL B Copyright © MediaTek Inc. All rights reserved.

Deviation accuracy Stereo 68.25k/Pre-emphasis 75us/pilot 6.75k
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MT6630T FM TX Application Circuit

m Reserve matching network for short-ant

= Use high Q WIRE WOUND CHIP INDUCTOR for FM short-ant

SANTI 003 MT6630 F M i
ANTENNA_FM_FPC — Use high Q WIRE WOUND CHIP INDUCTOR
FM FPC Short Antenna 50018 —
RAE010 L MTEEI0-WLCSP 7 N
R/ Diohmi0402 ] N MTE30MLCEPT13POABOISIE0NKENS 4 \
RO402
1 2 . ./ . \ A1 FM_RIN § |
CH042 _ _| cEoas_ | 14 \ FI_SANT_P
CING CING D& La00% M LIN )l c3 /
C0402 —— ——c0402 ESD /ESDILA0STEG ( Li120MH /0603 I\
o4 - CP<5pF LOBO3 , B 7/
\ / A FM_ROUT -
7 AVSE_FM_SANT_N
AB
1 ;"’5.‘-‘ 1o MT6630 FM_LOUT
R5033 R5032 R&031 B0
R0 ohm R {07 ohm R 70 ohim 04027 0ok AYDDI3_FM
R0402 RO402 RO402 43
o~ e ———————— FM_LANT_P
c10
AVES_
L5005 .
Close to MT6630 '[éfu‘""-z‘”'*m‘m AVSS_FM_LANT_N 2.2.2 2
[60] FM_LAN'I} 2 MMJM - | w| m| =
w w w E
(GO FM_LANT_FX_N_BE3E
R5026 Analog Audio LIN Support
R0/ ohmf 04021 NG
RO402
N{

FM Long Antenna connect to EarPhone Jack
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MT6630T FM RX Application Circuit (1/2)

= Keep the FM_RX_N and FM_RX_P (LANT/SANT) in differential trace to connect with

audio jack or FTP.

m Keep FM Antenna RF path away from power source.

ANTI 003 MT6630_FM
FM FPC Short Antenna ANTENNA_FM_FPC

Us001B8

RE010 U/ MTBBI0-WLCSP
R Diohmi0402 MTEB30ALC P 1 3P0, 4/80.26/5.01 35,013 o8
1 Rga02 A RN ]
C5042 T — Fhi_SANT P
cg
Y e

| g#504T ]
CIMC ™| TPCie | psnN L5005
C0402 c0402 ESD [ ESDYLHISTEG L/120/nH /0603
n . CP<5pF LDGN3

Reserved TVS for ESD. < ~ L fonTonssn .

1

R5033 R5032 R5031

R{D/ahm RI0Johm R{Dfohmi 0402/ Dah

R0402 R0402 RO4D2 8
o

“{7 Far end to GND Near end tq GND——— Fu_Lanr_p

Fh_ROUT ——

FM_LOUT ——

AVDD3I3_FM

AVIS_FM

2]
=

N
N

Reserved for de-sense dehug Lsqs
Close to MT6630L/82nH 10402 99| s FM_LANT 1
/0Ie4 “ ol [50]  FHalANTS ity 1 LANT_P ‘
- |= &S0 /ESDILE.0STEG ey "
LEO01 ( ) -
R/O/ /0402 ~ - ;?%ZIEDhmIDAUQINC
| 2 ~, RO402
1 2 -
Yy <
~ -
o LE002 —>>FM_ANT [50] FM Long Antenna connect to EarPhone Jack Filtering 1SM band interference to prevent FM de-sesne
2 L1004 nH / LOWIBANR10G00 H H H H
118 Loens SN . Keep in differential trace in PCB
- layout
J F >
REOT? = =
R0/ ahm /0402
Ro402

Place near audio jack. Offer far-chip gnd for differential trace.
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MT6630T FM RX Application Circuit (2/2)

[ |
[ |
50018
L MTEEI0AWLCER
MTEEIOANLCSP 1 PO 4B0. 255 01 35.013
11 Fh_RIm
— FM_SANT_F
Fhd_LIm
10 FM_ROUT
— AVES_FM_SARNT_M
Fid_LOUT
AVDDE3_FM
AR
— FM_LAMNT_F
ANES_Fh
Ba &) LSS
— AWVES_FR_LARNT_M = = =

Place de-coupling caps C5044 as close as possible to MT6630T .
Reserve FM bead (ex.600o0hm at 100MHz) at AVDD33_FM.

E4
e

ES
e NG

Eg

E10
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RE034 05055
R4 0iohm Gl JUF 0402 1 49 16T
| Ro402 L0802
8 CAU_LOLP - [20,50]
R5035 C5047 : . s
R0 ohm Ciifurrosozravixes | FIVI lin-in
Y 1 RO402 2@04021 : !
CAU_LORP - [20,50]
BE
___________________________
A8 - T T~
0 ~ = ulons N <
— N\
B10 e PALDO_OUTPUT
FM BEAD
Tl C5044
== C1007nF {0402 ,
| Co40z P
10 N o -
= -— o == -




MT6630T FM Audio Interface selection

FM audio interface selection
» Analog Audio interface LOUT
» Digital Audio interface 12S

[20,500

[20,50]

RE034 CH055
US0018 R{0jahm CO1 0 uF {04021 4V 1 KES
U { MTEB30-¥WLCEP RO402 2'::Demz1 e
MTER30MLCSP 11 3P0 4/B0.26/5 .01 3%5.013 o 5 CAU_LOLP
M| o san P FM_RIN R&035 CE04T : lin-i
_SANT_ . R 10/ ahm C {1 JUF 104027 81 HES | FM lin-in
RO402 0402 :
P 2 ! LSS Al LORP
Ba Ll
10 FM_RoOUT —
— AVES FM_SANT M
I
FM_LOUT ——x L1004
B10 ——— palbo_oUTFUT
MVDD32 FM VIV =
FM BEAD
A9 C5044
—| FM_LANT_F — /1001 nF 0402
C0402
o1
AYSS FM
BY w7 7

AYSS Fh_LANT M

I

]
i
G

E4
o
E5
E9
E10
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MT6630T FM De-sense Note

= Add 82nH on FM long Antenna trace, for WLAN/BT out band blocking de-sense.

m  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.

m  VFM trace should be well ground shielding.
= MP3_OUTL/R close to chip should add beads for de-sense.

FM FPC Short Antenna

e MT6630_FM

AMTENNA_FM_FPC

Us001B
R5010 U/ MTEE30-WLCSP.
R/ 0ohmi0402 MTBEI0MILCSP11 3P0.4/B0.25/5.013X5 113 b,
1 F{EIZQEII A1 FM_RIN f
CE042 _ _| cena3 Ni FM_SANT_P
cine 7| T e o501 5005 £
CMDZT _l_CEMEIZ Eiz;iE‘yFDBL 0ST5G té;;g/ﬂH/DEDB - C|Ose to |C C|OSE to connector
“ - 88 EINTU HE
<f7—‘ % a0 FM_ROUT —— M3 EmTD . {—m—/— ———
AYSS_FM_SANT_M
lose to MT6630 A8
- ! £ i o RE003 BEADB0D2
Ra03s Re0a Reon B10 R/ 0/ ohm /0402 FE/ BLM18B02523N1 / 0603 HP_MIC
RI0/chm R 8o R10Jchm i 0402 0oh VvV 2l RO402 BEADOB03
R0402 RO402 29 —
o~ o FM_LANT_P 1 HP_MP3L
(0] AUHPL > =
ol
AVSS_FM ————
Close to| g7 1 — HP_MP3R
20 AUHFR Y —
[60] - FM_LANTS o
o RE004 BEADEO04
[BOIFM_LANT_RK_N_663p)> R/0/ ohm /0402 FEB/BLM18BD2525N 1 / 003
dge-sense RO402 S ceoo7 | 7| cooos
- 00 —= ——=C/33/pF/0
RJD/0hm #0402 (NG Bw ~1 cozm
RO402 =¥
o = - 9
T\
E
FM Long Antenna connect to EarPhone Jack Filtering ISM band interference to prevent FM de-sesne =

For de-sense
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FM RF trace PCB layout

= PCB trace should be differential and as balanced as possible, for immunity to common
mode noise.

= The distance from FM RF trace to Audio-Jack is generally long, Please MUST routed as 15t
priority in the beginning arrangement stage, and shielded completely by ground. Bad
protection for FM may cause fake station or noise issue.

= Also, route FM trace in inner layer with ground shield to prevent ESD event.

space space space
FM_N

I Bmll I4mI Bmll I

m CONFIDENTIAL B 43







