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Revise history

Revision Date Comments Pages
V0.1 2010/01/XX Initial release
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v Interfacing
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v MT6160 (3G VCTCXO)



MT6616 System Interface

» Supports QFN & CSP Package
v" QFN package for low-cost layout design
v' CSP package for compact layout design (2010 Q1)
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W1012 yp,
» Built-in LDO, LDO cost saved (US$ 0.05)
» Support external 32kHz and 26MHz clock , no Crystal needed
VBATﬁ )
¢ RCh GND /7 ™
MT6616 T 8 &
i (‘Bluetooth ] m'_ - _:_l’;
ggg [

L Ch

System audio
output

MTK_WIFI_PTA
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MT6616 reference ¢

rcuit
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Place close to BB

| | : a/ GPIO with 330 ohm
Place MT6616 close to Audio jack and far awa z =
from memory and LCM traces hoA & b
. 5 g g Connect to BT 2V8
Place MT6616 close to Audio jack and far | | 52
away from memory and LCM traces o vy N Place close to Pin30
_ ; / " with 330 ohm
double confirm the host net ,
N POhE_CLE ¥ Balance Filter 1608
Place close to pin34 . ! .
FMBB oo sy — T
C?DS ________ S f'l]Ith and Symmetrigal
Do not use a ol w ol dddddddd
high-Q inductor! B 5 2 % 2 8 8 3 8 B 3%
EI = zl % 2, & él %I & E' E E R7 Depend on 26MHz source (RF)
B Lo N g ) g i z g RBIAS ;;/\/—D —
. wCO_P E :‘Ecj £ E WCCIE_RF_BT 21 4“——« EXT_2fhiHz
Do not share with : & . o) N
WCCEE_RF_FM WCCEE_RF_BT | 4 5
other 32k clock ol o eep—
B o 4 5D HoT H—
w - MT6616 QFN44  wwep= > o +
BTz wBaT L
Place Close to 1zs_ws b3 IS £ 1250 YDDZE_0UT_FM : ?LQIW_EP g“”" | :DE BT_PUrR_EN
. 25_CLK ¥ JTO0 F 125_CK WCC280UT
BB GPIO with ) ) m
oDz wDO1Z_DLDOOUT |
330 Ohm e % § L 8 = 2y WECZ8_BBLDO [ *
= Ef3 &)= g g B g g Z ]
only for AD6548 e 2Els )E £ £ 0E B8 OB O3
7 NJ( \ v/ Bt et e I I - IR IS MTE6LE QFBE4
BT_SROLKENA Y -
BTG BT 0y 050 i
1. Do WOT Share with Camara I2C . 7 Close to P|n14
2. If use common HCI interface,
these can be NC e S mom
o %I %I EI % ;' él 2' double confirm the host net
Place close to ==& 52 nE
Pind41 & Pin42 Do not share = 2 Connect VBAT trace directly
with 330 ohm with camera 12C. to battery connector




Reference Layout - MT6616 FM Confidential B

» Placement

Place the FM near the earphone jack. Avoid high-speed digital devices, such as
memory and LCM devices, near the RF signal area.

Bypass cap for power should be placed beside the VCC and VCO pin (MT6616 pin
13,14,15,16,34,35,36,37).

Place VCO inductor close to pin 35 and 36. Do not let any noisy trace near or cross
VCO inductor path

» Routing

FM antenna trace should have a 50Q impedance.

Power should be routed to the bypass cap and the VCCVCO pin first, then to all
other power pins on the FM chip. See the following pages for example.

Keep layer2 GND plane under MT6616 chip as complete as possible. See the
following pages for example.

Add series 330 ohm for I12S_data, 12S_WS , I12S_CLK trace to prevent noise
coupling

Use inner layer for I12S data , 12S WS , 12S_CLK trace routing.

Protect the followingareas with GND vias and GND planes:
RF signal from the earphone jack all the way to the FM chip;
32.768 kHz and 26 MHz signal;

« VCO inductor (MT6616 pins 13,14,15,16,34,35,36,37);
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Power Feeding Network Layout Guidelines

The FM power should be monopolized: do not connect other blocks to
VCC_FM.
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Ground Layout (layer1)

Assure all bypass caps grounding or front-end matching grounding is
solid grounding

Layerl
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Ground Layout (layer2)

Keep layer2 GND plane under MT6616 chip as complete as possible to
minimize AC return current loop. Broken GND plane will result in large
AC return current loop and increase EMI on FM

Layer2

TEK



Other System Consideration for FM (1/2) """

= Rule 1: Protect the BB 32.768kHz crystal layout
— Ifthe 32.768kHz signal is corrupted by digital signals, FM channel locking may be unstable.
— BB 32.768kHz crystal layout rules:

— Place the 32.768kHz crystal unit close to the BB, and L2 beneath crystal needs to be complete
ground. The crystal and its traces must be protected by ground vias and ground planes.

— Do not route power, MCP, FM I2C traces near 32.768kHz crystal circuit.
— The 32.768kHz traces between crystal unit and BB should be on top layer.

= Rule 2: Backlight driver adoption
— USE a charge pump backlight driver.

— Using a DC-DC backlight driver may cause increased noise levels when the backlight is on. Need
to take good care of DC-DC traces.

= Don’t dig hole in shielding cover and keep shielding frame pad as close or continuous as
possible Shielding frame pad Continuous shielding frame pad

ST

Shielding frame pad as close as possible
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Other System Consideration for FM (2/2) “"""®

Since FPC/connectors/LCM screen might result in FM wireless de-sense
issue, to keep earphone jack away from the above EMI source is
recommended

USB bus/LCM bus/memory bus traces have to route in inner PCB GND
layers with solid GND shielding or route in shielding cover to avoid EMI on
FM de-sense

Since EMI filter is generally applied in LCM traces, to select EMI filter with
FM band attenuation is recommended

Don’t let other signal traces crossed or paralleled with memory bus/LCM
bus/USB bus; especially the signal traces finally will route in PCB
top/bottom layer without shielding

Fail example :

signal tgace at L3 \

signal trace at L8 (bottom layer)

L2 memory bus

12 MEDINTEK
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PCB Design example for MT6616

= MT6253+MT6616
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Outline Confidential B

FM design notes

Earphone pin definition

PMU — VBAT , VCORE , Boost1 & Class D
LCM

Memory interface

vV V V VYV V VY

Debug flow
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FM De-sense Design Note

= Noise source
— Low chip level EMI
— Low slew rate
— Low switching frequency
— Low output swing
— Clock frequency hopping

= Path
— Power trace star connection
— Inner layer covered with ground for noise trace routing
— Adding bead for noise suppression
— Solid ground for bypass cap

- FMIC
— _Place FM chip near earphone jack
— Short and well-shielded antenna trace
—  Solid ground and bypass cap close to FM chip
— Protected 32.768KHz clock trace

Confidential B
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FM Design Note | Confiential B

- FM
— Place FM chip near earphone jack
— Short and well-shielded antenna trace

— Solid ground and bypass cap close to FM chip
— Protected 32.768KHz clock trace

= Other noisy trace
— VBAT star connection
— Inner layer with ground trace around
— Adding series bead for noise suppression
— Solid ground for bypass cap

16




Earphone PIN Definition

= Connect earphone ground to FM_ANT
= Separate FM_ANT pin from USB data pins to avoid noise coupling

Earphone Connector

PCB

Earphone

FM_ANT
MIC

E-L
E-R

PCB_GND

others

Earphone_GND

MIC

E-L
E-R

NC

=  Not recommend ; USB data pins next to FM_ANT pin (x)

202
THD

o

UsB_PWVRASCHR

FﬁD

D- GHND

X

(=

£

cn
-

Fhi_AMNTIT GHD

T NE]
= |=

O+ © o WGHD

LAlDIG L - GHD
L1 [

=8

=8

ResUDIO R

GHO
hdni 10pin

—
4

9,

—2| PWRKEY VBAT
& VBAT

——— URXD1

—5 ] UTXD1 VCHG

—° | HEADSET_DETVCHG

—o-| MP3_OUTR

—7—1 MP3_OUTL

—21 FM_ANT NC

—= MIC

13 GND

41 | VCHG GND

45 | USB_DP GND

—>-| usB_DM GND
GND
GND
GND

MINI I/0-18PIN
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Audio Interface Design Concept

Add beads (BLM18BD252SN1) on headset related
pins, to avoid interference (or bypass) path.

These beads should be placed as close to the
phone jack as possible.

Confidential B

Add caps (1nF) on L, R paths,
to provide extra path for FM.

MatChing Earphone bonnector
Mt inductor |
uner I
<—((1D FM_ANT Earphone_GND
MTooTO 22up8 (D T | o ®
ﬁ&m_ T mic | 1] mic
I
' —ap——9& E-L || EL (L)
T I
This point is the R ER || ER (R)
earphone GND. ~ A 0T |
o others | NC
A A :
ST AN ey :
Avoid parallel to other lines PCB < » Earphone

and shield with GND well.

MEDINTEK



PMU DC/DC switching design notes “""*°

PMU — VBAT , VCORE , Boost1 and Class D
Input power trace star connection

Input & output bead close to IC in shielding case
Input bypass capacitor close to IC in shielding case
Input & output trace width

Input & output solid ground and short return ground path



PMU - VBAT Traces (1/2) confidential®

= VBAT_Analog and VBAT _RF should separate
the VBAT_DIGITAL trace and star-connect to
the bulk capacitor near battery connector.

VBAT_ DIGITAL
VVBAT_Analog
VBAT RF
VBAT.
E15
o T F16 | UgAT Digta
UELT LD Ea VBAT Analog
L203 BLM18PG181SN1 G3
oann - i e
T o CZOZ#ﬂ BLM18PG181SN1VBAT SWREG N3 VBAT:SWREG
== = 0212 0222
1F 4.7uF | }
1uF
= o g BAT connector

T Y M EDINTEK



PMU - VBAT Traces (2/2) coniidential

(VBAT_AMP/VBAT_SWREG) should separate the VBAT _DIGITAL trace. Start connection from
battery connector and all traces should be in inner layer or under shielding case.

L203/L204/C212/C222 should put close to pin-out and be in shielding case.

Enhance the VIA connection (at least >2 )

Solid grounding for C212/C222

VBAT.

plane via hole direcily.

VBAT_AMP o
VBAT_SWREG B}

E15 | yBAT Digital !

F16 R
E17 VBAT_Digital

—

UEAT AP o | VBAT Analog

L203

BLM18PG181SN1 G3 VBAT_AM

D201

—

D18

EDZ5.1B c201™ el

L204

VBAT_RF
BLM18PG181SN1VBAT | SWREG CEME o5l R

1uF

2 |

C2127| C2227

1uF 1uF

o

T e

(2]

ME

21
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PMU — VCORE (1/2)

Inner layer routing with GND shielding

Star connection to CON directly

VBAT branch line width 28mil at least

Reserve one bead (BLM15AX102SN1) for L204 and close to IC to avoid
switching noise influencing FM de-sense

Place bypass cap with solid grounding and close to IC

Confidential B

VBAT
" MT6253
1 E}g VBAT _Digital
17| VBAT Digital
A
L203,~,~,~~00hm (1uH) [ = -
VBAT_AMP
Lo Shin D18 | \EaT RF
- L204,~~—~,~0Qhm (1uH) VBAT | SWREG | N3 BAT SWREG
C201 C202 . - : -
T c2317| c2127| c222
1uF 4.7uF L
NC., 1uF | 1TuF

22
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PMU _ VCORE (2/2) Confidential B

= As for VCORE, please keep L202 and C215 close to MT6253 and in shielding cover.

F st WTCHD B S INE STAMDCAMALSE Sl

WCORE]
WCORETFH

R207
=

20 Wil 53 0UT
Wl Fpig A0 53 oUT
A0

TR
WRE aay W 5 00T
WTCHED _A-?
Wil [
Wil
WEAMD |
WA

WUED WAL 53 OO
ViT RS

A3 BACKUP
NP OLNUP Thig WREF 5221

“REF

fuife A 1
i | e
[
4.7ufz II 1 214
7] e R e e
0 e g i B
1) e N 0 e v
uF 2 || 1 C2d
171 A O v
T A 1 EN
(TR A e adirr

47ufz || 1 G215

MT6253 )
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PMU - Boost1 For Parallel LCM

Confidential B

Set BOOST Vout=3.8V and apply ISINK (constant current ) for backlight WLED

Reserve one bead (BLM15AX102SN1) for L202 and close to IC to avoid switching noise
influencing FM de-sense

Keep L201 and C229 close to MT6253 and put in shield case.

Close to |

VBOOSTALSW
R VBOOST

DRIVER

MT6253 Shia

ISINK3
ISINK4

VBAT
C ! | J
| L2001~~~ 2208, O 01202  220@100M i
| |
LIRS _ = VBoost €232
M2 3.8Vout
M4 === "{ 4‘:-'qu7
Ly el = | il 1 I
G229 | €234
{2 = = 204 D205 D206 D207
MLJEH =1 1uF o~ y
LED | NLED [ LED | %LBD
T X - | |
LS
G1 Backlight WLED
M6
H2

I Y M EDINTEK
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PMU - Class-D Audio Amplifier Output Filter

Use Class AB as back-up

Reserve 2 stage filter at output stage of Class-D to prevent interference to RF
performance.

1st stage filter should be close to IC as possible, 2™ stage filter should be close to
loud speaker.

All the traces from IC to 2" stage filter should not exposed to prevent interference
to RF performance

Close to.lC Close to loud speaker
§ LnudSPKPu\?\hlﬁ v 600@T00M L3040 OHM(220@100M) | Sl 302
I I I SPKN_CON 1 |]
|L$12p—_ Goo@100Mm, | L3051 == 0 OHM(220@z100M) |
1 LoudsPHKNO. > I | — # I IRIN-VERTICAL_CONNECTOR
From : |c329 _Eas? : lcaz7  |c3zs :
MT6253 , LR e I = NG 1 g
""" o P iy STEOT T IR T 1 VAR3D4
R S 7 . |
% R 5 ~ ’7 g
AVLC 18502003 ,_"" | AvLC18s02003

25 MEDINTEK



LCM FPC Confidential B

= Use copper and short FPC to avoid noise radiation
= Shield LCM with ground well

= Reserve EMI filter in LCM data bus and close to LCM FPC connector
— EMI filter includes FM band attenuation
— Suppress LCM screen and FPC radiation on FM wireless de-sense

XLong and no shielding OShort and shielded well OEMI filter near FPC connector

o ik

1 N T
'_-J t |: “EEE ‘|-i|
1

 ape i g i |

g TRTATATATATTINRTANA

FORFEHE AT -j
EdraETNEEn I.-I...I.I..-.: I*‘ I;I_l:

ey —



LC M Metal Confidential B

In order to suppress LCM screen radiation, proper PCB exposed GND area(1/4 LCM
metal area at least is recommended) reserving for LCM metal solid grounding is

necessary

if necessary, to insert conductive cloth between LCM metal and PCB exposed GND
area can assure solid grounding

LCM metal

PCB exposed GND area
reserving for LCM metal
solid grounding

LCM metal overlap PCB exposed
GND area

MEDINTEK




LCM interface (1/2)

= Suggest adding series beads or EMI filter on LCD data pins (NLDO-NLD7)

= Use inner layer for LCD trace routing with GND shielding

TN504 TN505 J503
NC/AVSC18S05E007 NC/AVSC18S05E007 L ;_ )
LCM T 0 SINKS 52 k3
L SINKT St
1 BOOST 5531 a
1 GPI022 FMARK 6 ELARK
= = TIcs
1~ GPIO42_LPAOD 8 |10
1 GPIO41 LWRB 9
_ 71 | /RD
15 bBo
15 DBI
1] bB2
57 DB3
1z DB4
17| B8
1g | DBE
1 | DB7
- 553
L205 BLM15BD182SN1 21 M
: Dy §§ L206 BLM15ED182SN1_22 | DE10
A NLD2 << L207 BLM15BD182SNT 23 | D=0
A NLD3 << L208 BLM15BD182SNT 24 | o='2
. NLok (02 L209 BLMI5BD182SNT 5 | o1
. NIDS, (&2 L210 BLM15BD182SN1 26 | o512
. NLDB) 22 L211 BLM15BD182SN1_p7 | o513
L212 BLM15BD182SN1_ 28
4 NLD7 << DB17
T A=l |
o —

VIO

R504 . 100K

1/OVDD
VDD

Confidential B
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LCM interface (2/2) Confidential B

= Short and inner layer trace routing

= Solid ground around signal traces
= Avoid parallel with other traces

= Short and copper FPC or add series beads or EMI filter

L3 L4 L5 L6
Solld GND LCD traces LCD traces Solid GND

MEDINTEK



Tearing-solving & Performance-guaranteed, ...
Settings in 6253

= LCD_write_cycles should be small than or equal to 9/7 when QVGA/\WQVGA display
under 52MHz LCD clock settings.

LCD resolution
width 240
height 320
pixel per frame 76800

tearing-free(75Hz) Safe zone when QVGA in all scenario
LCD write cycles (cyclef 3 4 5 6 7 8 10
AHB_freq (MHZz) 52 52 52 52 52 52 5 52
LCD write time (ns) 57.69| 76.92| 96.15| 115.38 [ 134.62 | 153.85 | 173.08| 192.31
frame update time (ms) 8.86| 11.82| 14.77| 17.72| 20.68 | 23.63 [ 26.58) 29.54
LCD resolution
width 240
height 400
pixel per frame 96000

tearing-free(75Hz) Safe zone when WQVGA in all scénario
LCD write cycles (cyclef 3 4 5 6 8 9 10
AHB_freq (MHZz) 52 52 52 52 5 52 52 52
LCD write time (ns) 57.69| 76.92| 96.15| 115.38 [ 134.62|| 153.85| 173.08 | 192.31
frame update time (ms)j_11.08 [ 14.77 | 18.46 | 22.15]| 25.85| 29.54| 33.23| 36.92
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Memory interface (EMI)

= Place memory close to MT6253 memory pins
= Short ,inner layer and shielded trace routing

= Solid ground around signal traces

= Avoid parallel with other traces

= Separated from other signal traces

L1 L2 L3
inside shielding case short EMI traces Solid GND

) ‘?\3\ ovw
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FM de-sense debug check list (1/2)

= Check if above rules are followed
= Check original performance

= Check conductive performance
— Remove FM_ANT series cap and inductor
— Use external 2.8V supply
— Use external 32KHz
— Remove external R/L series cap
— Use external 12C

= Check earphone jack
— Modify EINT (earphone detection) to turn on FM w/o earphone
— Remove series components on FM_ANT neighbor pins
— Remove FM_ANT neighbor pins

I Y M EDINTEK
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FM de-sense debug check list (2/2)

= Check LCM
— Shield LCM FPC
— Shield LCM frame
— Remove LCM
— Shield LCM connector pins
— Add extra series bead on LCM connector pins

= Check memory shielding case
— Improve grounding

= Check keypad
— Improve grounding
— Add extra series bead or bypass cap

I Y M EDINTEK



FM wireless de-sense debug trick and flow {1/3)"'"®

= Traditional method

Human ear test to find out FM de-sense channel
Use EMI probe to search possible interference source located in de-sense
channel

Try to deal with possible interference source by shielding, attenuation, bypass,
rework, etc. to confirm interference source

= New method

Human ear test to find out FM de-sense channel

Use a metal stick to touch component and check if any human ear
performance degradation in de-sense channel at the same time. If degradation
is existent, it is a possible interference source

Try to deal with possible interference source by shielding, attenuation, bypass,
rework, etc. to confirm interference source



FM wireless de-sense debug trick and flow{(2/3)"' °

Win

Win

Traditional method New method
Min. detection area Large Small
Confirmation way Indirect Direct -;’}'n
Rework effort for confirmation (period voice Large No ¢
case) u
Manual scan time Short Win Long
Instrument requirement Yes | No )
EMI source level/signal type indentify Medium V;m Low
EMI source location accuracy and speed Low \ High )




FM wireless de-sense debug trick and flow(3/3)"°
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Audio Interface Design

= 2.6mm/3.5mm Earphone
= Mini USB Earphone

I Y MEDINTEK



AUdiO Interface Design GUideIines Confidential B

= On earphone pins AFL, AFR, and MIC:

— Place 1 nF shunt capacitors (shunt to earphone GND pin) closest to the earphone jack.
To improve earphone echo performance, connect the 3 capacitors from each pin to the
earphone GND pin separately. (See next page.)

— Place the BLM18BD252SN1 series bead second closest to the earphone jack.
— No other components can be closer to the earphone jack:

= Earphone GND wire (FM_ANT) should not be connected to the earphone
connector shell.

= An earphone longer than 150 cm is recommended for better performance.

I Y M EDINTEK
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Audio Interface Design Concept

Add beads (BLM18BD252SN1) on headset Add caps on L, R paths, to
related pins, to avoid interference (or provide extra path for FM.
bypass) path.

These beads should be placed as close to

the phone jack as posgible. I
|
I

Matching Earphone bonnector
Mt inductor |
uner |
< €119, FM_ANT Earphone_GND
MT6616 2200 Oy LI : o[ o
D MiC | 1| MIC
/ 1 |
r—(m)— & E-L || EL (:L>
— / T l n
~(WD E-R E-R —(R)
This point is the J; 3 :
earphone GND. _"__Jli‘ others | | | NC
| - J_ I
- |
Avoid parallel to other lines PCB < » Earphone

and shield with GND well.

39 MEDINTEK



Wireless Sensitivity Enhancement

Confidential B

= Each earphone suggestions improves wireless sensitivity significantly. The following
table shows the improvement amount based on MTK’s experiments.

Improvement
amount
Series beads on earphone AFL, AFR, and MIC pins 14.5 dB
1 nF shunt cap between earphone AFL, AFR, MIC, and
. 2~3 dB
GND pins
Earphone length > 150 cm 1~2 dB
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2.5mm/3.5mm Earphone Design
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Audio Interface Reference Circuit Confidential B

(2.5mm or 3.5mm Earphone Jack)

Shunt these earphone Add beads on these lines. These beads should be

lines with 1nF caps. placed as close to the earphone jack as possible.
/ .
L - To audio amp,
mic circuits
— Ca01 >XMICP
1
|: v 3 SPK_R o
E [ >XSPK_R
==
AL T2 7XXSPK_L NE
- o -~ » >XSPK_L
. C405 "~ _[ESD400 ~_[ESD401
~ 8 —33pF 4 \/
/N
. «~IVCE ~ ~
L10 =
2 —
150n
FM_ANT {1}
Connect this 22uH inductor to mobile - :
phone ground. BLM18BD252SN1 can Series 150 nH inductor These caps cannot be closer to the
be used instead of a 22 uH inductor. for antenna matching. earphone jack than the beads.

42 MEDINTEK
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Mini USB Earphone Design

= With.only 1 GND pin on 10 connector
« With 2 GND pins on IO connector

I Y M EDINTEK



Only 1 GND Pin on 10 Connector

Accessory interior design suggestion

= The earphone GND wire MUST be used for the FM antenna.
Inside the earphone, the GND wire CANNOT be connected
to any other wire or to the outer shell in any way. Other wires
inside the earphone CANNOT be connected to PCB GND.

= The 22uH inductor cannot tolerate high current. For high
current application, such as a charger, connect the charger
GND wire inside the charger to both the GND/FM_ANT pin
and the charger outer shell.

= In this example, the earphone GND wire is connected to 10
connector pin6, and the charger GND wire is connected to
pin6 and the charger outer shell.

10 connector pin description

Mini USB 10 Connector Design Recommendation: """ ®

Charger: Connect these pins.
Earphone: DO NOT connect these pins.

hiPS_OLITL
hdPZ_OLITR:
UTED
LRHED
GNO/FR_ANT
hAIC_IN
LSE_DOhd
USE_OR
WCHG

WECH_GHD
WECH_GHD
MECH_GMD
ECH_GHD

hdini LISB 10 Pin Plug

Earphone GND wire connection.
Charger GND wire connection.

10 pin name Function Notes for PCB design

GND for all Mini USB accessories and FM antenna. CANNOT be directly connected to PCB ground. MUST be connected to PCB
GND/FM ANT ground through a 22uH inductor.

4 outer shell pins of the IO connector. Mainly used for better These 4 pins are directly connected to PCB ground.
MECH_GND connector strength. Can also serve as charger GND. DO NOT connect these pins to the GND/FM_ANT pin.

T Y M EDINTEK



Audio Interface Reference Circuit:

Only 1 GND Pin on 10 Connector

Series 150 nH inductor
for antenna matching.

-—_
—-_
o

—¥| to mobile phone ground.

Connect this 22uH inductor

Confidential B

11

12

13

14

_ < Shunt these earphone lines with 1nF caps.
To audio amp,
mic circuits \ al 10200
\
\ / X ne MECH_GND
‘ 0 2 MP3_OUTL MECH_GND
‘/ c223 3 MP3_OUTR MECH_GND
MP3_OUTRO ¥ P —J UTXDT 4 | UTXD1 MECH_GND
\T/éoét ' % ESD203 URXDT 5 | 1o
Y — 6 GND/FM_ANT
! MIC_IN
MICO _ _ 8 USB DM
\T/éoét . % Esozy 9 USB_DP
- USB_DMO |‘ RZOQJ\/{BIR 10 VCHG
USB_DPO
- 1 RERAAR T USB 10 Pin Plug
VCHG O \
L\
' \
These caps cannot be < |\ Add beads on these lines. These
closer to the earphone \ beads should be placed as close to
jack than the beads. the earphone jack as possible.

MEDINTEK




Mini USB |0 Connector Design Recommendation:

2 GND Pins on IO Connector

Accessory interior design suggestion

= The earphone GND wire MUST be used for the FM antenna. T
Inside the earphone, the GND wire CANNOT be connected e ,/ N\
to any other wire or to the outer shell in any way. Other wires
inside the earphone CANNOT be connected to PCB GND.

= The 22uH inductor cannot tolerate high current. For high
current applications, such as a charger, use another 10
connector pin if available. The charger GND wire inside the
charger can also be connected to the charger outer shell.

= In this example, the earphone GND wire is connected to 10
connector pin6, and the charger GND wire is connected to

pin1 and possibly the charger outer shell as well.

Confidential B

Inside earphone, DO NOT
connect these pins.

CKT GHD D

ECH_GND [
hPZ_OLITL !

MECH_GMD [——
MP3_OUTR MECH_GHD ——

UTHO ECH_GMD

LURXO1

EAR_GHOFM_ANT

hAIC_IN
LSE_DOh
UsE_OR
WCHG

hvini U5B 10 Pin Plug \
Charger GND Earphone GND
A ... wire connection wire connection
10 connector pin description
10 pin name Function Note for PCB design

EAR_GND/FM_ANT

Earphone GND, also FM. antenna.

CANNOT be directly connected to PCB ground. MUST be connected to PCB
ground through a 22uH inductor.

CKT_GND

GND for Mini USB accessory, with large GND current.

This pin is directly connected to PCB ground.
DO NOT connect this pin to the EAR_GND/FM_ANT pin.

MECH_GND

4 outer shell pins of the IO connector. Mainly used for better
connector strength. Can also be served as charger GND.

These 4 pins are directly connected to PCB ground.
DO NOT connect these pins to EAR_GND/FM_ANT.

I Y M EDINTEK



Audio Interface Reference Circuit:
2 GND Pins on IO Connector

Series 150 nH
inductor for
antenna matching. Fm_ANT>—

< ———

To audio amp,
mic circuits

Confidential B

Connect this 22uH inductor
to mobile phone ground.

Shunt these earphone
lines with 1nF caps.

—

10200

MP3_OUTRO

BLM18BD252SN1

VCE

=

T204 % ESD203

BLM18BD252SN 1_T_F

T204
VCE /\

v \
ESD203 \
USBVDMO‘

USB_DPO

/ .»/ ' cKT GND  MECH_GND
04 N /S 2 12
N MP3_OUTL  MECH_GND
p $223 3 | MP3_OUTR  MECH_GND {2
J UTXD1 4 14
UTXDA MECH_GND
Cc225 URXD1 5
e —2=3 1 URXD1 4
© | GND/FM_ANT
—F-c224 7
e | MIC_IN
8 1 UsB_pMm
9 | UsB_DP
R2ZOAAR 19 1 vcHe
RARR

VCHG O

ini USB 10 Pin Plug

These caps cannot be
closer to the earphone
jack than the beads.

\

Add beads on these lines. These
beads should be placed as close to
the earphone jack as possible.

MEDINTEK
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Component Replacement Suggestions

= Series beads on earphone pins AFL, AFR, and MIC
— Suggested: 0603-size BLM18BD252SN1 bead

However, if board space is limited, 0402-size bead BLM15BD182SN1 or
BLM15HD182SN1 can be used instead.

= Inductor connecting earphone GND wire to board GND

— Suggested: 22 uH inductor or BLM18BD252SN1 bead
However, if the earphone GND pin serves as the only GND path for the charger, then
this component must be able to tolerate high current. The components in the table below
can be used instead.

Murata Inductor Self-resonant Rated

part number value RIES frequency current plotes
LQH2MCN1ROMO02 1.0 uH 0603 100 MHz 485 mA
LQM21PN1ROMCOD 1.0 uH 0805 90 MHz 800 mA

Usable, but its wireless performance is the
LQM21PNR47MCOD 0.47 uH 0805 100 MHz 1100 mA | worst among the three. Not recommended
unless such a high current is required.

I S /1 = D1/ TEK




FM Design Checklist confidential®

Item Done! Checkpoint

1 O Series beads are placed on the AFL, AFR, and MIC pins of the earphone jack.

; O 1 nF shunt caps are placed between the AFL, AFR, MIC, and GND pins of the
earphone jack.

3 O The earphone is longer than 150 cm.

A O The FM_2V8 bypass cap is placed beside pin34 , and the FM_2V8 feeding network
routed is properly.

5 O Place 3300hm close to Pin30,41,42

6 O The FM antenna path is routed using a 50Q RF trace.

. O Follow the FM system layout guide as previous slides . Especially , place MT6616 far
away from LCM traces and memory. Connect VBAT trace directly to battery connector.

. Earphones: Follow MTK’s suggestion for GND connection and pin assignment on

O .

PCB and inside earphone.

If you require MTK’s assistance in FM design, please prepare this checklist and submit it
along with schematics, layout files and earphone schematics/data sheet.
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More Detailed FM Earphone
Antenna lllustrations

= lllustration of FM earphone antenna
« FM earphone antenna pin definition
= FM earphone antenna troubleshooting

I Y M EDINTEK
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lllustration of FM Earphone Antenna (1/2)

On next page, there is an illustration to explain the respective purposes of each
components. It can help customers to know how to enhance FM wireless
performance.

Besides FM schematics, wrong earphone pin definition also destroys FM wireless
performance.

Notice that the only one path from Earphone GND to PCB_GND is via FM_ANT Pin
and 22uH. If there are another paths existing, FM receiving signal would degrade
seriously. This issues frequently happens on customers’ projects.

Four pins are enough on earphonetincluding R, L, MIC, and Earphone_GND.
Only Earphone_GNDgcan be used’as FM Antenna.

Place all FM related components near earphone jack in PCB layout.
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lllustration of FM Earphone Antenna (2/2)

4. 150 nH 1. Serial Beads 2.5 kOhm @100MHz 5. Earphone length
Earphone antenna Avoid FM signal loss through R, L, 165 cm is recommended.
matching and MIC traces.
I T
r-==—=1 I ro-=—=—-= ===
4 3 1 :2 : Earphone Connector :5 :
FM tuner 22uH I 1 i I :
MT6616 < €11 | | FM_ANT : Earphone_GND | P :. |
1
150 nH : L~ mc| ; | Mmc ———H :
11 | | 1
g L eL | | | L : OF
—"_ | | f | I | <R> 1
1 | - - | I
50 ohm I I E-R [ E-R I I
| | | |
% el others | I | NC Lo e e e e e = I
I
= I
D & Yo \\ Y % PCB « - P Earphone
3. 22 uH
e Earphone GND connects to 2. Parallel 1.0 nF CAP_short @100MHz
PCB GND only via this 22 uH. Conduct FM signal to FM input from R, L, and MIC
e RF choke @100MHz traces. FM receiving signal can be enhanced.
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FM Earphone Antenna Pin Definition (1/3) “*""'®

The following illustrates the correct pin definition for the FM earphone antenna:

Earphone Connector
PCB Earphone

FM_ANT Earphone_GND
MIC MIC
E-L E-L
E-R E-R
PCB_GND NC
others

I Y M EDINTEK



FM Earphone Antenna Pin Definition (2/3) “*""'®

= Some incorrect pin definitions
— Case 1: Floating FM_ANT pin

PCB Earphone

FM_ANT
MIC MIC
E-L E-L
E-R E-R
PCB_GND Earphone.  GND
others

— _Case 2: Earphone _GND connects to both FM_ANT pin and PCB_GND
PCB Earphone

FM_ANT Earphone_GND ¢
MIC MIC
E-L E-L
E-R E-R
PCB_GND GND
others
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FM Earphone Antenna Pin Definition (3/3) “""'®

= Some incorrect pin definitions
— Case 3: Unnecessary GND pin used on the earphone side

PCB Earphone

FM_ANT Earphone_GND
MIC MIC
E-L E-L
E-R E-R
PCB_GND GND
others

— _Case 4: Unnecessary signal pins used on the earphone side
PCB Earphone

FM_ANT Earphone_GND
MIC MIC
E-L E-L
E-R E-R
PCB_GND
others others

Y M EDINTEK



FM Earphone Antenna Troubleshooting

= Simple troubleshooting techniques:

a. Check that only four earphone pins are used. (Case 3, Case 4)
Remove the 22 uH inductor.

b.
c. Plugin the earphone.
d.

Confidential B

Use a digital multimeter to check whether the connections between PCB_GND, FM_ANT
pin, and Earphone_GND pin are OPEN or SHORT.

FM_ANT PCB_GND
to to Issue
one_GND PCB_% Earphone_GND
SHORT OPEN OPEN Correct
OPEN OPEN SHORT Case 1
SHORT SHORT SHORT Case 2

I Y M EDINTEK
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Reference Circuit

MT6616 BT

Confidential B

—
1. [Important!!] Must close to MT6616 IC!!
[
a
]
=
e
. i=r1
n
2"d PCM interface @ o O a [—Connect to BT_2vs
. & =
- MUX with JTAG o o
- PCMOUT is shared with 1st PCM = v
- e
o
double confirm the
BENZ GLE S Baan: i kr 1603
- 2
pCUZIN s T2
mzE PCMZ_SVNG 5 = — — i T
[t} D B !
|
I
1mn s I T T T T T N ™ IR B I
o8 8 = &8 ® ® ®H 85 s H s
= = [5] = L o+ = k" w = = o
=02 FoE o8 % 3 f 2 g oo
w = oz g E g' =] I o . RS
I o o o | o o -
J o E o § g % -2 o. .8 & RBles [ \/\/\/—[> -
£ zm 2 oo B =Y EC N Gy : : 15K ' cam
| 36 =L E = 2
WOO_P oo s 5 5 ¢ WOCZB_RF.BT —<({ BT2H2
o = - ) : ) 1inF
3 ccas_RF_Fu g vecss_progt [0 cgﬁ—D =
- T | 3 z
c A N L\ AT A N 0y HOT GHD —|>
IR, >>_In‘—”’733 ROUT o & B psc N |2
L o wl o RATELA O o . oo wor H——>>
S |_7 tour = ) LD0Z8_EN [ [T
o Y \ A . . A R . o WBAT [
e e W ppe BT T
. ) =\A N 2y -
L ¥ AtttV s oo ol < o pun]
omme BT S s 125w D023 _OUT_FM 1u||_[> u sz
= a is oo k.
Only for AD6548 co-clk ' mrw. T JTO0Y 125_CK WECZBOUT ‘u||—[>
. L3
Reserve 0Q ooz +DD1z_pLooout [ STI—D \
: u
BT ENT e B Bl £ B a = 2w wecgs peLoD 2
AL L\ 5 ] . 5
pt N o -
4 3 & B8 882 2 o B 2% 100K pull-down resistor
GND @ i ] o = i = O o o =]
[ BT COCLEGRI })——%\P—‘ ] ----- | Nl ) =l 1o el ~ = = = = =l WTGEYE QEAMA
)|
BT.SACLKENA - 3 B H &V Fo el o
BT2vE BT o E E
REZ R
10K 10K
N N - N N - N
ML 4 = = o= w = .
2 £ g 3 ' 5 double confirm the host net
=TS A= ?. z 2 o
ER g
g =
CH S
g
=

S

m
O
D
|
m
A
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MT6616 Reference Design — Power Protection

For MT6223,35,38,53... For MT6225
Phone Phone 1/ O Cable
VBA v+
| i I | Power
= % mre612| (== % Supply
—~ > V-
’ /\v
Reserve ) Reserve
1.22uF Capacitor 1.1000 uF or above capacitor at the
2 .Zener diode on phone output of Power supply

Because VBAT is directly applied, battery voltage protection should be applied:

Design notice in Phone side:
1. Add 22uF capacitor.
2. Add Zener diode (5.6V) to protect the IC against low frequency voltage surge. Put it
between battery connector and MT6612.
Notice: If using 10 connector or test point to supply VBAT for download, manufacture, or
repair, should let VBAT trace passing zener diode and 22uF capacitor before entering IC.
Notice: Using 5.6V zenermwillintroduce some leakage when VBAT = 4.2V.

ex. 5.6V zener CZRU52C5V6, will have extra SuA leakage.
*Design notice in Power Supply side:
Add 1000uF (or above) capacitor at the output of the power supply to reduce the voltage
bounce caused by long power cable. And the power cable should be as short as possible.
Also add 1000uF (or above) capacitor at the end of power cable (near phone side).

I Y M EDINTEK
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Baseband GPIO Assignment for MT6616 (1/2)

= BT/Baseband Interface assignment
— In the BT/BB interface assign phase, the GPIO should be arranged carefully. Do not use

GPIO with conflict power domain (for example, camera power domain).

— Example:
AD17 | URXD2 Egmz_NDR ;ﬁéBS_NG DK sk
Ul6 |SYSRST_B ;”EDE—NDR E%EE—NG VDDK VSSK
AD18 | URTSL ;.:EDEB_NDR Eéaa_na DK N
T16 |EINTO EDES_NDR ;ﬁéaa_rm DK N
AD19 | UCTS1 VDD33_NOR | V3333_NO
M2 RIM?2 VDDK VSSK

I Y M EDINTEK



Baseband GPIO Assignment for MT6616 (2/2)

Confidential B

Reserve the default (hardware) pull-down GPIO to LDO28EN pin to avoid unwanted leakage.

GPIO +0400h GPIO pull-up/pull-down select register 1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | GPIO15 | GPIO14 | GPIO13 | GPIO12 | GPIO11 [ GPIO10 | GPIO9 | GPIO8 | GPIO7 | GPIO6 | GPIO5 | GPIO4 | GPIO3 | GPIO2 | GPIO1 | GPIOO
Typg | RW RW | RW | RW | RW RW | RW | RW | RW RW | RW | RW RW | RW | RW | RW
Reset >( 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7~ N \

0: Default (after reset state) is pulled-down

GPIO +0440h GPIO pull-up/pull-down select register 2

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | GPIO31 | GPIO30 | GPIO29 | GPIO28 | GPIO27 [ GPI026 | GPIO25 | GPI024 | GPIO23 | GPIO22 | GPIO21 | PGIO20 | GPIO19 | GPIO18 | GPIO17 | GPIO16
Type | RW RIW: ' RW | R RW [ RW | RW | RW RW | RW | RW RW | RW | RW_| RW
Reset | 0 0 1 1 0 0 0 0 0 0 0 0 0 0

~ ™~

Do not use > ' 1: Default (after reset state) is pulled-high

Reference assignment

MT6616 MT6238 MT6235 MT6223 MT6229 Notes
LDO28EN GP1029 GPI039 GPI1030 GPI09 Do not use pulled-up GPIO!
EXT32K GPIO77 GPIO27 GPI1021 GPIO36

61
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MT6616 PTA Interface

MT6616 can support 1-wire PTA interconnection for MTK WiFi co-existence.

MT6616’s GPIO for PTA GPIO4 GPIO5 (FM_RDS)
MTK 1-Wire \'
Standard 2-Wire \'"/ \"/

For MTK WiFi chip:

d ‘““(\M\‘ a —
=

MEDINTEK

PO

M
eB -4 GPIO4
GPIOS5 <




Dual-PCM for G+C Application Confidential B

MTE616 Pin number (QIFN-44)

1st PCM

2nd PCM

CLK

9

27

SYNC

8

32

IN

11

31

ouT

12

12

1t PCM 2" PCM

I MT6616
)

» PCMOUT is shared for 1stand 2"d PCM interface.
— To prevent from leakage, VIO of PCM for G- and C- modem should be the same.
- Reserve series-0Q) resistor on PCMOUT to C-network path.

» PCM format (CLK=128K, Short/Long sync, MSB/LSB, etc) setting should be
same for G and C modem.

» GPIO configure should also be careful to prevent unwanted leakage.
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BT Part Layout Guideline (1/2) confidential &

= Layout criterion:

Differential trace should
be symmetrical and sho

BAD design example:
—>Differential trace not symmetrical
and long.

Single trace to BT antenna
MUST keep 50Q and shielde
by ground.
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BT Part Layout Guideline (2/2) confidential &

 RF/Analog part:
— Using qualified balance filter, need no external matching network.

— Balance port routing should be symmetrical and shorter than 4mm, while the single-end
trace route should keep 50Q.

=  Power rail part:
— Make star-connection at C905 (pin-15) for 2.8V power trace.

— Provide complete ground for power traces, do not route power traces in parallel with or
crossing to digital or strong disturbance signals.

= 26MHz from RF:
— MUST be well shielded by ground. No separate ground plane
but add more ground via.

Symmetrical and
Smaller than 4mm

MEDINTEK
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BT Antenna Placement Guideline

= Place the BT antenna at the corner of the PCB.
= The feed point is directly connected to the antenna.
= Reserve enough distance between the antenna, ground and the shielding case.

= Ground blue screw holes, and don’t ground red screw holes.

i Good
Feed point screw hole
) Sieling case Iocatéonso

O

Bad
screw hole
locations

MEDINTEK
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External Clock Sharing

MT6253
AD6548
MT6268+MT6160 (Othello-3)

I Y M EDINTEK



Shared External Clock — MT6253 (1/2) Confidential B

v

p

MT6253 MT6616

6253 X’tal

—

%4

1. Reserve Xtal footprint for backup.

2. Reserve pull-up and pull-down resistor on ECLKSEL pin to select external or X'tal clock.

Hi for external clock

MT6616 Low for XTAL selection
e MT6616 /
M GPIO4 2

- W\ 26 | BT_2v8

<]73 HOT GHD GPIOS = R110 — 0
A a2V GV
4 | anD L HoT |- i OSC_IM 28 NC |
T ECLKSEL [— — |k
cal R109
ey BT_SCLEE H

From MT6253 26MHz InF

I Y M EDINTEK



Shared External Clock — MT6253 (2/2)

Confidential B

3. Connect SRCLKENA (clock request) to MT6253’s SRCLKENAI
4. Connect 26MHz output from MT6253 to 6616 via 1nF AC couple capacitor.
MT6616
O O
= > 2
TESTMODE [
SRCLKENA |+ =gz g SRCLKENA —— To MT6253 SRCLKENAI
SYSRST B [
MT6253
I B 1 'J—Csag =l HTALY
R
: Y‘/_" Lst HTALZ _GHND
tT]EENIZI GHD 4—§% iz FREF
To MT6616 26MHz | 4457 ] |. sTscuce
:l_c::i:z hATGZES
1
70 MEDINTEK
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Special Notes for MT6253 Co-clock Layout

Follow original design rule for MT6253 and BT if not mentioned.
BT close to RF transceiver ! (Highly recommended)

26MHz trace routing rule
— As short as possible

— Good shielding with ground to avoid noise & coupling 26MHz to BT
Using MTK recommended MT6253 Xtal. Gr°”r{d\‘ I
Reserve BT Xtal footprint Xl 1
Ground
ince BT Xial ¢



Shared External Clock — AD6548 (1/3)

MTK qualified X'tal
for co-clock

N 4
—/
1.
Y
41 26 BT_2v8
GPIOS <% Rigg g
28 \
ECLKSEL —NE “I -
R109 '
2.

assignment)

n
»

-
7

Confidential B

- -

,~~ SRCLKENAI
e “
VRLEEERS Clock

~

~

Indicatiop’(EINT/GPIO)

7
-
-
~~J_---

SRCLKENA

Reserve pull-up and pull-down resistor on ECLKSEL pin to select external or X'tal clock.

To BB SRCLKENAI and EINT

al
s 5 RI08 ——5 0 Cep12 ENT T~
TESTMODE [
SRCLKENA [— ¢ SRCLKENA ———>
SYSRST_B =108 <k

Connect SRCLKENA to BB’s SRCLKENAI and EINT/GPIO (please follow the table for reference

I Y M EDINTEK



Shared External Clock — AD6548 (2/3) Confidential B

Assignment for Clock Indication (EINT/GPIO):

EINT # BBPin  |PinName IO Power M%'Eg 0 M((;)T;g 1 M((;)PDIS 2 M((;)F;g 3 Ed-?:;:ee\:el Debb:)vl.\l,nce
EINT4 e GPIOO VDD33 GPIOO EINT4 Edge/Lewel Yes
EINT5 Ua GPIO VDD33 GPIO1 EINT5 Edge/Level Yes
MT6225 TeRe T4 GPIO2 VDD33 GPIO2 UCTS1 EINT6 Edge/Level Yes
EINT7 us GPIO3 VDD33 GPIO3 | BSILRFIN URTS1 EINT7 Edge/Level Yes
EINT2 ci1 EINT2 VDD33 GPIO42 EINT2 MIRQ Edge/Level Yes
EINT3 D11 EINT3 VDD33 GPI043 EINT3 AN Edge/Level Yes
MT6223 [EINT4 R8 JTRST B |VDD33 GPI026. | JTRST_B EINT4 Edge/Level Yes
EINT5 P8 JTDI VDD33 GPI027 ITDI EINT5 Edge/Level Yes
EINT6 T9 JTMS VDD33 GPI1028 JTMS EINT6 Edge/Lewel Yes
EINT3 E24 EINT3 VDD33 GPIO44 EINT3 | DRF _DATA IRQ2 Edge/Level Yes
EINT4 E23 EINT4 VDD33 GPIO45 EINT4 DRF_EN CLKM3 Edge/Level Yes
MT6235 [EINT5 D23 EINT5 VDD33 GPIO46 EINT5 EDICK Edge/Level Yes
EINT6 D25 EINT6 VDD33 GPI047 EINT6 EDIWS Edge/Level Yes
EINT? D24 EINT7 VDD33 GPI048 EINT? EDIDAT Edge/Level Yes
EINTO T16 EINTO VDD33 NORM2 | GPIO77 EINTO CLKM4 Edge/Level Yes
EINT1 AB17 EINT1 VDD33 NORM2 | GPIO78 EINT1 CLKMS5 Edge/Level Yes
EINT2 AC19 EINT2 VDD33 NORM2 | GPIO79 EINT2 | DSP_GPO3 | TBDEN Edge/Level Yes
EINT3 AC25 EINT3 VDD33_NORM2 | GPIO33 EINT3 | DSP_GPO2 | TBTXFS Edge/Level Yes
MT6238 1enma AD24 EINT4 VDD33_NORM2 | GPIO34 EINT4 | DSP_GPO1 | TBRXEN Edge/Level Yes
EINT5 T7 EINT5 VDD33_NORM2 | GPIO35 EINT5S | DSP_GPOO | TBRXFS Edge/Level Yes
EINT6 AE18 EINT6 VDD33 NORM2 | GPIO36 EINT6 EDIWS Edge/Level Yes
EINT? AC20 EINT? VDD33 NORM2 | GPIO37 EINT7 EDIDAT Edge/Level Yes
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Shared External Clock — AD6548 (3/3) Confidential B

3. Please also reserve X'tal footprint for back-up. 4. In AD6548 26MHz output, reserve LPF footprint
and default use 0Q connection.

uis MT6616

I|}71 our  onp [ ﬁ\\
19
I|}72 GND NS — 0SC_IN

NC (7M26000017)

From AD6548 26MHz c1126

—ly BT_26MHz > m m

1nFA0V

5. Place clock buffer on 26MHz to BB path and

=]
connect buffer power to VTCXO. £
3 ADG6548
25 | Ryryonom
n h
/ AVLJ'D\\
Qe e e 105 ey o)
cs
wes |2 wee
Ve | A5 vom Clock buffer
Ne 13 VSIM2 . Lnd
BB 260H: S C1131 ] [inFrioy ouT
- ]| [ ci120 JpuFroy .
B11 2.ev < WEC n 0
sreE ke 3 1128 | inFAoy e
To BB 36 MHz —ow " 1 2t
BRATOR [-£12 = N (575 [03AN L)
LEp FPM<<Keypad_LEP1 From AD6pH48 26MHz
TS B8 |2 2 S S > e 2|5 B |8 R RiDG— O
FREE R R R FREERE 2 ]
e T = = bl = T ogmomomo Y A
1 FPEELE Y MEDINTEK
1 |




Special Notes for AD6548 Co-clock Layout """

Follow original design rule for OG and BT if not mentioned.
BT close to RF transceiver ! (Highly recommended)

26MHz trace routing rule

— As short as possible 26MHz to BT

— Good shielding with ground to avoid noise & coupling Ground I
Transceiver trace routing rule N

— Have VCXO power good decouple and clean ground. X 1
Using MTK recommended OG Xtal and clock buffer "
Reserve BT Xtal footprint r\ \

Ground
keywpiBB cau
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Shared External Clock — MT6268 (1/2)

AFC 2
e

, — Buffer footprint gans?
MT6268 (reserved but default NC) $ P [

MT6546

A% 0HL

TTE18WEA RS

vTeRoo———4 e WEONTROL o
2 ascout GHD 2—[>
X0

SRCLKENA v BT O, e b
47 BLSCLK - : H aur NE cogs
= . ) uF

THO_OUT

U227 260 00T

N DA
26MHz L~ MT6616 ,—— Default 0Q
eceda =

FihdHz_UMTS_RF[ = >|I?n_<
26MHz EDGE-RF[__> ans FT :

VCTCXO

Direct share VTCXO 26MHz output through 1nF AC couple cap.
Reserve clock buffer footprint on BT path and default is 0Q-through.



Shared External Clock — MT6268 (2/2)

1. Connect SRCLKENA (clock request) to MT6268’s SRCLKENAI

2. Connect 26MHz output from VCTCXO to 6612 via 1nF AC couple capacitor.

MT6616

agal
= =

TESTMODE
SRCLKENA
SYSRST_B

=N

—

7 R90

0

{SRCLKENAI —

3. Reserve Xtal footprint for backup.

Confidential B

—> To MT6268 SRCLKENAI

4. Reserve pull-up and pull-down resistor on ECLKSEL pin to select external or X'tal clock.

MT6616

uanz

— BB

<]—3 HOT

3 GHD -

GHO

© CHOT

FHC .

From VCTCXQ 26MHz —>

BT_SCLE I I

OSC_IN

Hi for external clock
Low for XTAL selection

MT6616 /
GPIO4 ot
26
GPIO5 [~ R11g | o e
| I |
28
ECLKSEL [— ——_ “I
R109
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Special Notes for MT6268 Co-clock Layout

Follow original design rule for MT6268 and BT if not mentioned.

26MHz trace routing to BT must be surrounded by ground to have good shielding.

Reserve BT Xtal footprint.

26MHz to BT
Ground I

—_

1
\

Ground

I Y M EDINTEK
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Shared External Clock — SW Configuration (1/4

Step 1 (for MT6253 AND AD6548). Use Drv tool in Custom folder to configure clock
request input should be configured as SRCLKENAI mode. pm———————==

=
-]
o0
N
a
[
>
Z
O

Wmtkrd 5t:14 AEAhomedmitk02071YCo-Clock\M T6223 MGM_gprs MATI_ WOE 3\menlcnstomdrvimise drviMT6223 MGM_EYB\codegenicodegend... [$_<|

GPIO Setting | GPO Setting | EINT Setting | ADC Setting | KEYPAD Setting R i 7

Def.Mode L I P Full PullSZelHigh Def. Dir In Out_| In - OutHigh YarMamel &

GPIOTS 0:GPIO1S Moo [~ PU ouT P A [~ opio_afe_amplifier_

GPIO13 0:GPID13 MooV [ PU ouT N o @A I [~ gpio_bt_pemsync_|

GPICZ0 0:GPIOZ0 Moo vz ouT o [~ gpio_ht_reset_pin

GPIO21 0:GPIO21 v [+ MPD QUT A [ gpio_bt_power_pin

GRICZ2 2. KCOLS M [ ¥ MPU OuT I [

GPI0O23 1:BPI_BUSS M M I . d¥FD ouT I [~ gpio_rf_control1_pir

GPIO24 0:GPI024 Moo M PO ouT AR G [~ gpio_led_mainbl_er

GRI025 1: Py A3 ~ PD I— I—

GPICZE 1.JTRST_B N E T \ ¥ PD M [

GRICZT 147D [ AN NP v pU I— M

GFIO2E 1:JTMS Lo+ ¥ PU I— I—

GPIO23 1 WATCHDOG [ M PD [ [

GRICAD 2 FADS jcall=D! |

GRICI 1 SRCLKENAI ¥ I M PD [ [ ||

1= WK S | Iid i, | ]

GPIO33 1:KCOL3 M M pU [ [

GPIO34 1:KCOL2 M  PU [ [

GRICES 1:KCOLT ¥ # PU M [ 0

GPIO3E 1:KCOLD - v PU M [

GPIO37 1:KROW Ia \A ¥z I— I—

GPIO3E 1:KROWS [ Mz I— I—

GPI039 1:KROW2 [ vz I— I—

GPIO4D 1:KROW1 r ~ Mz r [ 3

P & e — — = — — 5

(e | me |

I Y M EDINTEK
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Shared External Clock — SW Configuration (2/4

For AD6548 clock sharing, need more steps to configure:

Step 2 (for AD6548). In GPIO setting page, set clock indication signal
- Def mode = GPIO N e e mmmm— p
- Check both GPIO and EINT mode (for example, if GPIO=MO0 and EINT=M1 = then
check M0 and M1)
- VarName1 = gpio_bt_co_clock

>
O
o
o
NES
o
o
=]
<

E: home',mtk02603 Money'\MT62358_EYE_gprs.MAUI_W09.35 mcu’, custom’ drvmisc_dry'\,MT62358_EYB' codegen'codegen.dws

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

| DefMode | WO | w1 | M2 | M3 | InPu.. | InPull SelHi. L DefBie | n| @t | dry | OutHigh | Yarhlame | arhame2 | 1=l
GPI033 1:11:NRNB r+ M PUF Il I
GPIO34 1:0:MCLE r~ M PUF I [~
GPIO35 MG ¥ PUF P -
GPIO3E 1:0:NWEB II: IIZ [|: PUF I_ I_ I|:
GPI037 1:0:NREB v PUF
oriow oneee | By B Forexartiple,i T_f GPIO=M0 and E]NT?VH
GPIO39. 1: 0 PO F g . M1 H
GPI040 0:GRIO40 v D v .
GRIOAT 1:0:SRCLKENA [~ 7 2 Ch f« pupboqﬁ M0>and [‘ r VarName1 = gpio_bt_co_clock
GPI04Z 0:GPI042 M ¥ PUF ouT rF [~
GPID43 TISRCLKENA [ M PUF I_ [ [
GPIO44 1:LEINT3 r~ [~ [ PuUF I [~ [~
GPI045 0:GPIO45 ¥ [~ FPUF I ouT | I A -
GPIO4E O: GF'IOdB ¥V ¥ II: IIZ PUF IIZ ouT r» II: II:
; v PUF v
2 T S ¥ PUF v ot < & [ io bt co clock - -
- Wi - |tgp _Hl |
M o ¥ Pur r r r
|V M| ¥ PUF ¥ r r
¥ ¥ Pur ¥ r r
v v o M PUF I ouT ¥V - [T gpio_bt_urxd3 pin -
GPIOS4 0:GPIOS4 MONVY[ M PUF I ouT r F C [T gpio_bt_utxd3_pin
GPIOSS 1:LKCOL? IIZ 4 ~ W pue e ouT r ¥ II: II:
GPIOSE 1:1KCOLE v g 3
CRIOSS 11KCOLE - E Default %bﬂe |ImGPI0 mode oL
GPIO5E 1:KROWE v PUF
GPIOSS 0:GPIOSS 'IZ |E 'IZ PUF '|: ouT '|: 'IZ '|: '|: gpio_bt pcmclk pin _lﬂ
rilTlﬁl::n n-Z=0mnEn vl vl w DO IC mLIT *l cnin bt merecad mie I 3
] DIATEK

[0]74 | Cancel |
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Shared External Clock — SW Configuration (3/4

Step 3 (for AD6548). In EINT setting page, set the corresponding EINTVaras [~~~ "7~ ~

|

BT_CO_CLOCK_EINT_NO. : AD6548 only :
|

|

EINT “ar Debounce time(10ms) LUEM EIMT String

EINTO  CLAMDET_EINT_NO
EINT1  TOUCH_PANEL_EINT NO
EINTZ CHR_USE_EINT _NO
EINT3  BT_EINT_NO

a
1
5 LUSE
a

EIMT4  MNC 1]
1]
il
a

BT

ElNTE NG
ElTE AL EINT MO

EINT? ET_CO_CLOGK_EINT_MO

N

For example, If use EINT7 as clock indication

E | mE |

I Y M EDINTEK
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Shared External Clock — SW Configuration (4/4

Step 4 (for AD6548). S I
|
Modified IS_BT_COCLOCK_SUPPORT in the following .h file: | AD6548 only ;
|
\mcu\custom\l1_rf\AD6548_CUSTOM\ I1d_custom_rf.h (R /'
as:

/*LDE545%/ #define I3 BT COCLOCE SUPPORT 1
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