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~MT6612 Key Features

= Package Support
— 5mm x 5mm 40-lead (0.5mm pitch) QFN
— 3.01lmm x 3.06mm 45-ball (0.4mm pitch) WLCSP.

= General Application Block Diagram
- Support BT3.0and BT 2.1+ EDR spec. / Handset application \
- Class-1 (9dBm) TX power with integrated PA. vanr
- Support USB 2.0 full speed interface for laptop F@
and computer peripherals. — RN
UART/HCI
. Platform | E eric o MK BB
— Integrated LDO allows directly connect to Vg, GPIO
— Standard 2-r\]Nire and 1-Wire PTA interface for K PTA VTR
MTK WiFi chips co-existence. WiFi/

Applications
- Mobile Handset and Smartphone
- Portable Navigation Devices (PND)
- Laptop and Notebook
— Computer Peripherals

MEDINTEK
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MTK Bluetooth Total Solution

MTK BT

Reference Design Bluetooth MP

Global Market

€3 Blustooth

b~

S 2

Built-in MTK BT SW
A

HAHAAD

Factory Test Tool
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=ML661-2-Re {0 e R60-06 R0 RRa G =————CTa: 5,,,

T
. . ayoutArea
Need no external LDO, can directly applied from VBAT! ,
Integrated Regulator
L
“wH B'I('rE\u'B BETZ\B BT_I?\&
. Reserved for external clock
H GPIO43_BT_EN = B isd o = . .
E ENS [ 2 application
U D2 | F £
- - |4 _
Uz bt o = = I o9 2 &l N
L = = = [T = R PR o =
IR - zg2&3 L 223
§ § i ﬁ gl zl E' g' g gggTESTMDDE —%
ualified component 5 2 5528 = e
¢ § 5 2 EXT3IK RIOE — 0ot evmoak
TRiCIar *
GRIDNEINTD a0~ 0 gy BT
WCO_WOKITOR GRI/EINTY —;g
GPI04 o
Ne S B GPIOG [/
= RF2G_N "
oo wr MTB612_QFN40 =
Unbako -Bal — T
"|F88 16 20 | o LR
PCMCLE
PChE YN
PCRAOUT
i3 PCMIN
L our oo —“I
, - R Reserved for gxternal
GHO IN O5C_IN JTO1 .
m z 15 clock selectiof.
= JRTCK .
£z s - pull-high for|external clock
> I_ ;l MTEEL: SMD QFH40
e o l - pull-low for g¢rystal

7

Reserved for external clock input
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~MT6612 Interface

LDO28_EN ¥
‘ UART T/Rx

‘MT6612

BT ACT «——| cialle¥! EINT
Reset

Dash line path is
only for AD6548 share clock

} S ) |

VCXOEN
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~MT1-6612 Reference-Design-—Power-Protection—

For MT6223,35,38,53... For MT6225
Phone Phone | 1/ O Cable
VBA v+
1 | Power
= 7 | MT6612| (= = Supply
~ . 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 zener will introduce some leakage when VBAT = 4.2V.

ex. 5.6V zener CZRU52C5V6, will have extra 5uA 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).

Y MEDINTEK
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Baseband GPIO Assignment for MT6612 (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).

RYD: VDD33 NOE | V5533 _NO

ADIT U 2 M2 RM2 VDDE VSSKE
- VDD33 NOE | V5533 NO

Ulé | SYSRST_B M2 RM2 VDDE VSSKE
VDD33 NOE | V5533 _NO

ADI8 | URTS1 M2 RM2 VDDE VSSKE
VDD33 NOE | V5533 NO

Ti6 |\EINTO M2 RM2 VDDE VSSKE
ADI19 | UCTS1 VDD33 NOE | VS533 NO

M2 RM?2 VDDE VSSK

Y MEDINTEK
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Baseband-GPlIO-Assignment-for-MT661.2(2/2)

— PRocarueo tha defanilt (hardwarea) niilllo-down GBPIO tn | DO22FN nin tn avnid

GPIO +0400h GPIO pull-up/pull-down select register 1
13 12 11 10 9 8
Name | GPIO15 | GPIO14 | GPIO13 | GPIO12 | GPIO11 | GPIO10 | GPIO9 | GPIO8 | GPIO7 | GPIO6 | GPIO5 | GPIO4 | GPIO3 | GPIO2 | GPIO1 | GPIOO
Tyg | RW R/W R/W R/W R/W R/W R/W R/W R/W R/W RIW RIW RIW RIW RIW RIW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Bit 15 14

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | GPIO31 | GPIO30 | GPIO29 | GPIO28 | GPIO27 | GPIO26 | GPIO25 | GPIO24 | GPIO23 | GPIO22 | GPIO21 | PGIO20 | GPIO19 | GPIO18 | GPIO17 | GPIO16
Type R/W R/W 1 R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1

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

Reference assignment

MT6611 MT6238 MT6235 MT6223 MT6229 Notes
GPIO30 GPIO9 Do not use pulled-up GPIO!

LDO28EN GPIO29 GPIO39
EXT32K GPIOT77 GPIO27 GPIO21

GPIO36

MEDINTEK
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- MT6612 can support 1-wire PTA interconnection for MTK WiFi co-

existence.
MT6612’s GPIO for PTA GPIO4 GPIO5
MTK 1-Wire V
Standard 2-Wire V V

For MTK WiFi chip:

9 GPIO4

= For non-MTK WiFi:

9 GPIO4
GPIO5 <

il =
il =

MEDINTEK
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—Reference Layout (1/3)
 RF/Analog part:

— Using qualified balance filter, need no external matching network.

— Balance port routing should be symmetrical and shorter than 2mm,
while the single-end trace route should keep 50Q2.

— Keep out the ground area of crystal.

MEDINTEK
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—Reference-Layout(2/3)

= Power rail part:
— Low cost through-hole process can be adopted.

— Make star-connection at C23 for 2.8V power trace. Also, star-
connected at C51 for 1.2V trace route.

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

1 C32

Component side Top layer

Signal Layer 2nd layer

Ground plane 3rd layer

Power traces Bottom layer

— q2v C51=
— 28V

MEDIATEK
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—Reference-Layout(3/3)

= Digital part:
— The 32k trace MUST be shielded by ground along the routing. DO
NOT place any other trace along with it.

— 26MHz trace should be shielded by ground from BT to GSM BB and
RF when co-clock mechanism is employed. (detailed please refer to

MT6612 co-clock application note)

— DO NOT let strong disturbance signal trace across or parallel to BT
digital line, especially for BT _URXD3, BT _UTXD3, PCMCLK,
PCMSYNC, PCMIN, PCMOUT.

Y MEDINTEK
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BT Antenna Design and Placement

= 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
Shielding case locations

i

Bad
screw hole
locations

MEDINTEK
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—Sh-af-ed-Ex-t-er-ﬂ-aJ-@I-e-@bH-B%dﬁ-(is’%

’ SRCLKENAI R

D —— \
1

Clock Indicatiop’(EINT/GPIO)

MTK qualified X'tal

for co-clock , .o __--7
\ AD6548
» MTKBT
|
SRCLKENA

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

clock.
o7 To BB SRCLKENAI and EINT
GPIO4
GPIos 2 oo o BL2e D e )
= (8612_EINT ~— [~
TESTMODE |35 l
ECLKSEL 28 —— |\|. SRCLKENA [ { SRCLKENA ——
R109 SYSRST_B [ 34 R106 RS

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

Y MEDINTEK
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Shared External Clock —AD6548(2/3)

Assignment for Clock Indication (EINT/GPIO):

EINT#  [BBPin Pin Name IO Power M((BDF[;KE)O M%Fggl M((BDF[))KE)Z M((BDFE)KE)B Eqrgr?é:ee\rlel Debtl)\ijvnce
EINT4 |13 GPIOO VDD33 GPIOO EINT4 Edge/Level Yes
MT6225 [ENTS U4 GPIO1 VDD33 GPIO1 EINT5 Edge/Level Yes
EINT6 T4 GPIO2 VDD33 GPIO2 UCTS1 EINT6 EdgelLevel Yes
EINT7  |U5 GPIO3 VDD33 GPIO3 |BSIRFIN| URTS1 EINT7 Edge/Level Yes
EINT2  |C11 EINT2 VDD33 EINT2 | GPIO42 Edge/Level Yes
EINT3  |D11 EINT3 VDD33 EINT3 | GPIO43 MIRQ Edge/Level Yes
EINT4 |RS8 JTRST B |vDD33 JTRST B | GPIO26 EINT4 Edge/Level Yes
MT6223 [EINT5  |P8 JTDI VDD33 JTDI GPI027 EINT5 Edge/Level Yes
EINT6  |T9 JTMS VDD33 JTMS | GPIO28 EINT6 Edge/Level Yes
EINT7  |U14 LCD_CS1_B|VDD33_LCD  |LCD_CS1_B| GPIO14 |LCD_SCE1 B| EINT? Edge/Level Yes
MIRQ D11 EINT3 VDD33 EINT3 | GPIO43 MIRQ
EINT3  |E24 EINT3 VDD33 GPIO44 | EINT3 | DRF_DATA | IRQ2 Edge/Level Yes
EINT4  |E23 EINT4 VDD33 GPIO45 | EINT4 | DRF EN | CLKM3 | Edgel/Level Yes
MT6235 [EINT5  |D23 EINT5 VDD33 GPIO46 | EINTS EDICK Edge/Level Yes
EINT6  |D25 EINT6 VDD33 GPIO47 | EINT6 EDIWS Edge/Level Yes
EINT7  |D24 EINT7 VDD33 GPIO48 | EINT7 EDIDAT Edge/Level Yes
EINTO  |T16 EINTO VDD33_NORM2| GPIO77 | EINTO CLKM4 Edge/Level Yes
EINT1  |AB17  |EINT1 VDD33_NORM2| GPIO78 | EINTA CLKMS5 Edge/Level Yes
EINT2  |AC19  |EINT2 VDD33_NORM2| GPIO79 | EINT2 | DSP_GPO3 | TBTXEN | EdgelLevel Yes
MTe23g [ENT8_|AC25  |EINTS VDD33_NORM2| GPIO33 | EINT3 | DSP_GPO2 | TBTXFS | EdgelLevel Yes
EINT4 |AD24  |EINT4 VDD33_NORM2| GPIO34 | EINT4 | DSP_GPO1 | TBRXEN | EdgelLevel Yes
EINTS  |T17 EINT5 VDD33_NORM2| GPIO35 | EINT5 | DSP_GPOO | TBRXFS | EdgelLevel Yes
EINT6  |AE18  |EINT6 VDD33_NORM2| GPIO36 | EINT6 EDIWS Edge/Level Yes
EINT7  |AC20  |EINT7 VDD33_NORM2| GPIO37 | EINT? EDIDAT Edge/Level Yes

Y MEDINTEK



—Shared External Clock —AD6548 (3/3)

Please also reserve X'tal footprint for

3.

back-up.

4.

From AD6548 2

6MHz

» BT_26MHz

P

Usa
ouT  ehD 4
GND N -2

i

13

NC (7M26000017)

C1126

n
1|

1nFA0v

MT6612

OSC_IN

Confid

ential B

In AD6548 26 MHz output, reserve LPF
footprint and default use 0€Q connection.

25

Rx1900B

ADG6548

—

€

Clock buffer

U304

BE_26hiHz >

6MHz

C1131 =|1_I'IF."1D\I"

oauT

5

C1130 ||1qu1nv|||,
1 |

WO
NC

b

IH
3 GHD

BlG— 0

N (5-TSL04ANC)

CHQQI [inF 104 < 2EMHz

From ADG6

| e

548 26MHz

5.  Please also reserve clock buffer on
26MHz to BB path, connect buffer
power to VTCXO.
@ = 0
To BB §
BMT_@E :Jg—:j——i Keypad_LED1 [
:z:-:::e:%:% EIEIEIE - |8
%_‘11 l'E“ g LTl g m oMo |'r| e

—
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—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
— Good shielding with ground to avoid noise & coupling

Transceiver trace routing rule
— Have VCXO power good decouple and clean ground.

Using MTK recommended OG Xtal and clock buffer
= Reserve BT Xtal footprint

Y MEDINTEK



—Shared External Clock —MT6253(1/2)

6253 X'tal

A4

1. Reserve Xtal footprint for backup.

[

MT6612

Confidential B

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

Pull-high for external clock
Pull-low for XTal selection

clock.
MT6612
T 0 RBIAS
L RAt9
T 14
L0z j
4—3HDT GHD E—D
4 GHD HOT 1 13 OsC_IM
HC
cal
—_— BT_SCLE H
From MT6253 26MHz InF

7
GPIO4 [X ‘
BT 2v8
GPIos A Lo 1
ECLKSEL |28 NE |

MEDINTEK
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—Shared External Clock —MT6253(2/2)

3. Connect SRCLKENA (clock request) to MT6253’s SRCLKENAI

4. Connect 26MHz output from MT6253 to 6612 via 1nF AC couple capacitor.
MT6612 SRCLKENA

0O
= =

TESTMODE ﬂ%ﬁ

SRCLKENA
SYSRST B | 2—R90A A0

(SRCLKENA| ——> To MT6253 SRCLKENAI

MT6253

T
R34
0 —= Chzg HTALY
100n
= L33
¥TALZ_GND

uG04

GND GHND ? FREF

1
2 anp HOT [~
Jj}ﬁamsmuz

CE31
i || 2 BT SCLESS
I

inF

¢

To MT6612 26MHz | ™™ ¢

Ca3l
NC

WTEZES

-

outside of shielding case

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

Using MTK recommended MT6253 Xtal.
= Reserve BT Xtal footprint

Y MEDINTEK
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—Shared-External Clock —SW Configuration——

» Use Drv tool in Custom folder to configure GPIO, the clock request input should be

CO nfl g Wmitkrd 5t:14 AEAhomelmik02071YCo-ClocKAM T6223 MGM_ gprs MAUI WOE 3 Nmcenicnstomid rvimise drviMT6223 MGM EY¥YBlcodegenhcodegen.d. .. rs_(|
GPIO Setting | GPO Setting | EINT Setting | ADC Setting | KEYPAD Setting |

Def bode WO M MY M3 Full PullZelHigh Def. Dir In | Qat | MY | OutHigh WarMamel A
GPIOT8 0:GPID1E Moo [~ PU ouT M+ I [~ opio_afe_amplifier_
GPIOT2 0:GPI01S A A [ PU ouT -+ [~ gpio_bt_pemsync_|
GPIO20 0:GPI020 Moo Mz ouT M I [T gpio_ht_reset_pin
GPIO21 0:GPIO21 M [ [T | MmPD ouT I [~ gpio_bt_power_pin
GPIO22 2:KCOLS Mo+ #PU ouT M+ I [
GPIO23 1:BPI_BUSS M ¥ I [ MmPD ouT I [~ apio_rf_control1_pir
GRIC24 0:GPIO24 Moo M PD ouT AR T [~ gpio_led_mainbl_er
GPIO25 1: Py  » M FD [ [
GPIO2E 1:JTRST B r ~» [ ¥ PO [ [
GPIO27 1:JTDI r + I ¥ PU [ [
GRIC28 1.JTMS ¥ I M PU M I_
GPIOZ29 1:WATCHDOG [ W M FD [ [
GPI030 2:EA25 [ [ ¥ ¥ FD [ [
GPI03T 1:SRCLKENAI N v PD | [ |
(5] ol L9 ) [T | I~ | v | |
GPIO33 1:KCOL3 M M PU [ [
GPIO34 1:KCOLZ I M PU [ [
GPIO35 1:KCOL1 M M PU [ [ )
GPIO36 1:KCOLD I ¥ PU [ [
GPIO37 1:KROWA M Mz [ [
GPIO38 1:KROW3 I Mz [ [
BPI039 1:KROWZ M Mz [ [
GPICAD 1:KROW1 I Mz [ [ 3
S — — = — — a

(= | mw |

Y MEDINTEK
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Bluetooth Tool — ATE (1/2) Confidential B

= ATE tool

— Used for factory BT RF performance test.
— Support EDR RF test cases.

A~ 1~ ~ AN~ | ) O \ /i
5 Dt Malen Teat EEE ; Batemated Testing Drmes
= GEH/HDTE Cal Sethag e T Combpmaiee Tt by
Lhaned: TET MODE SR ECT
T T [~ OEWES] Cal [ OZM900 Cal [ DCECal [ PCECal |y |
- EX(Em] T}
MP [ Ehacm Eemn (CHIT) Pa— s s Out Typs When Calbentiog
_ A0E Ty ol A | 2 weca [ Bhaa ok Wish Do & Tsch 5]
[ — e = - 1 E“‘C ES BowerSupply Typa A OFIB i
Saral Susites 0001 TE GEWS EDGE Ll [Rokatiie: 7] [SHEGSNITE
. [~ ARCDC CalBhywoeks oaly) FL Checl OIM/EDOE Teter  CMU RF Fan
hfﬁ,F.kl‘!HH’n’.‘m TR GhEEN o [l 1.4 Foad Chack x| m m
rn GMERHD v @ TERCA HiF Temer
F Fust Forew Monrmremsed {ZMIT 1.50 ) HallerpADC: [~ ADC COPS Cul fFER -]
o S WiFi Cal: BT Tests
S F;' Tal0itet [ EEFROM Cop P :I'.!.I'I:I.IF?E}T:-:ILI e -
Ced
i — Blambasd Chip Tyge  COM Pect bt
Fnrm: d-'r.h Chack T Code [p o I w3 PO 3
s
" =]
™ Bl Tost with [MEED Wit TMUEDOE Fasal Setting— F camrios F CAOUFLOE
r z " 1
1A Cal T I 054850 ¥ oot W pes I pes [ OFRZ Test fors Chasge |
NTRAM Dubsbam e
Fironn T bR _sadema T L0 ol niem,_M 100 00 _MATE_DSl_WiT_H_F3 - Selet MVRAM Duanlace fe
Confy File Locasond CRE (i)
T g Fler B IE_anlemeMrn_M 1002 _800_A00CPF
— Ealect Conlip Bl
Cakbratin File Lowation [ e
Freonm Rl TE_sadema M TEA0_FFH 0  Salect Cakboaticn [
Trat Setop Fie Lovation Gt fe)
oo o Flle A TE,_siedem M TE_Ai208_SETUT i _ Salect Tt Sevg Pide | Tnits o
Ted Brpoot Lonaten Initiad Cal and Final
vamTw_m | Delect Tedd Keport Locssos I
Bapoet Duisbase Locason
Frma Tl _salmce_s o - Balec Toet Dainbosae Locaiicn I
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Bluetooth Tool — ATE (2/2)

= Configure the test item in Customer_Setup.txt:

I Customer Setup bt - Zo2B4 |:| |§| [z|

BEE HREE HA0 WEE SHEm

0FZM = 115.0

DFLA mMax = 175.0
140.0
0.8

ED ADDRESS = #692047DCEGL0L
SKIP IMNQUIRY = 0
CABLE LOSS = -0.75

= 300000
CBT
ET_TEST_CHAMMEL = 1,39,78
ET STAMDARD TEST = 2

o ) ol Y T Yl Y |l B

gT Items = 1,1,1,1,1,1,1,1,0,0,0,1,1,1,1

[WIFI SPEC]
CHECK WITH SPEC
TEST STANDARD =
T® LOSS = 2.0
R¥ LOSS = 2.0
11B RX¥ LEWVEL = -70.0

= 2 1’ = Enable Test Item
o 0’ = Disable Test ltem

- BTItems=1,1,1,1,1,0,0,0,0,0,0,1,1,1,1 >

— BT1.2 power, Initial Carrier Frequency, Carrier Frequency Drift, Modulation Character, Single Slot
BER,Multi Slot BER, EDR Relative Power, EDR Modulation Accuracy, EDR Differential Phase
Encoding, EDR Sensitivity, EDR BER floor, Reserve , Reserve , Reserve , Reserve

Y MEDINTEK
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= SN Station

— Can write BD address (Meta mode)
— PCM Loop back 1 (Normal mode)

— PCM Loop back 2 (Normal mode)

Weie AT COMMAND STATION ¥i171

Semaly Locaben

Winte Tlas Codw1MED docer

gt - START

i My AT COMMART STATION V111

Hans
| |aftarrsitern Vo Dl
e L)} - T it oSl |
Ot Dol THE] i ot Surm
I EAM pta] Pl -
et ' Write BD address u
— Poncton Select
F ek B ot [T On
el Wt Erlest S BEDY Abidw 12 Dngeinl) & v "™ 1wt | A1
EtI—ﬂE:--mlH L | I Wes NETZVE & PAD
e e : T
Eng1 T Cimd ol far=utr L FU 0 wateca '
— ¥ R — -
:'_‘ T Loapbscks =
WAL Lidmn wlm‘ﬁﬂ-_lwu

T meam FRETE onleac BFT OO Doma, NI F AT R0 =06 T W

I [T I

Secmunty Lewton SN Ll e
| ik A \ | Zelec Trcenty il
IR \ ]
- hda labmaane

Cal tore Ky Tome HiC aul sk Zuls Bone Hslody 1
Livill w| LEVED w| LEVELY = LEVELZ w»| LEVEl) =] LEVEL} w| LEVELE = i i M i g A T

LEVELl wf LEVE!l wf LIVELY &) LEVEL) & LEVEL) Ll :’ Lt
LewtlD Lol Lol Levil 3 Leveld Lol 5 Lewel§ :
;m— 4% i CE CEr % e Lealll Lol Leell Lol Lewld H Ll

it B Cala D

. E L 5 - I i'm §= s il

- <P
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MT6612 2"d Source List

= Balance filter

MT6612QFN Qualification List

Vendor PN Dimensions (mm)
[ ]
ACX Acx FB2012-06N2R4M 2.0x1.25% 0.7
& ®
WALSIN WAISN RFBPB2012090AM1T61 20x1.2x0.9
Cyntec ccynfec TBB-2012-245-C5 2.0x 1.25% 0.4
TDK ATDK DEA202450BT-7190A1 2.0x 1.25% 0.6
= Xtal
MT6612QFN X’tal Qualification List
Vendor PN Fo(MHz) [ Cioaq (pF) | Dimensions (mm)
NDK W NIK NX3225SA 26 9.43 3.2x 2.5 x 0.55
Cryital Bridge to the Future
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