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RF Circuit Schematic - MT612X

MediaTek Inc. “ & ~ A

EFE

%

EEEE

EECT U W

-

Flatinum
= TR =
o | MHTE! PG R+ RFRAD T 46100 + BT WY [ 1
= | R 1 27T 1




MediaTek Inc.

It Layout L1

IrCUl

RFC

ESO205.
:

=
L.

L5201

=
{2 SR,
= il
=[] (= | —
= ===
= 5] |2 = |
1 -

LIEOT




RF Circuit Layout L2 sarex ne. VX
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RF Circuit Layout_ L3 wesarek me. IVY
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Transceiver ICLayout Guide -1 veserecre IV

1
2
3

4

Keep a sufficient distance between the RF signal trace and nearby vias. The distance should be larger than two widths of
the RF signal.

Differentia’ signals such as LMA input and |12 signals should have the same trace length from the IC to the matching
component or the connecior,

All ground pins should directly connect 1o a well-defined ground plane, and small value bypass capacitors must put as
close as possible to the power supply pins.

The ground pad under IC should fill with ground wias as many as possible.

C0QOOOQ| ¥ SO
oieleloRoNeg
000000
000000
000000
O00000 |, Metal which the [C to

be soldered on




Transceiver IC Layout Guide -2 veserecre 1A

51 Do not place any signal traces or switchplexer output trace cross or close o LNA inputs’ [pinB~12) fraces including
adjacent [ayers.

£ The components and traces of the loop ffter should keep away from noisy signals. No signal traces can be routed under
or near them. Also, the ground wias of the loop filter should be place together. Try to keep the loop area of loop-filter as
smiall 35 possible.

71 If overlap traces between offerent (ayers is necessary, 21 thess traces be orthogonal 1o each ather.

B} Donotmake VOO trace as a closed loop, To prevent the coupling of inter-stage, the bus or the star structure s prefemsd.

B} Letthe space between GND vias less than 1/20 wavelength of the highest cperating frequency ar frequency of potential
interfering source and awosd usng thermal relief GND because it's bad RF perfformance.

101 Do not lay any crcuits just under LNA inputs’ (pind~12) matching networks unless the layesr thickness for BF trace s
greater than 10 mils.

11} Layer thickness for LNA mputs (pind~12) fraces should b2 greater than 10 mils.

12} LMA inputs’ {pin~12} frace lengths should be both equal and short to minimze inferference.

13} LNA DCS and PCS inputs’ (pinS~8} frace lengths should be especially the shorest.

14} Do not connect the shielding case s shielding path to BF medule GND in the top layer. As folowing diagram shown.

15) Arrange the shielding case ground vias position near the corner of pinl~14 and p43~56. As following diagram shown.

16§ The 13728MHz TCVZXO 15 suggested to place away from the MTE122 [C and do not route any signal fraces under the
TCVCXO.

17) The grounding of Creg2 for pin 13 needs usng single via from top to L2 as figure 2 shows. Don't fill the ground polygon on
top layer of transceiver moduls room to prevent uncertain current flow io grounding of Creg2.
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Transceiver IC Layout Guide -3 veserecre 1A




RF Specification - 1 sstarek ne. YK

= X Path

— Frequency Error : 0.1ppm

— Phase Error
» Peak Phase EI‘I’O[‘ : 20 degree Table 13-6: GSM 400, GSM 700, GSM 850 and GSM 900 Spectrum due

to modulation out to less than 1 800 kHz offset

» R M S P hase ErrOr 5 deg ree power levels in dB relative to the
measurement at FT
. . Power level Frequency offset
— O R FS (Output Radio Frequency Spectrum kHz)
i (dBm) 0-100 200 250 400 600 to <1800

» 200KHz : -30dB w | vos | 30 | 3 | B | &
35 +0.5 -30 -33 -60 -52

» 250 KH Z : '33d B l 'Iheql.'_ail.lis ahc:-'.'e+glr2 subje c;atg the mlnl-r'ani m ansnl-lﬁg levels |_dE$-r'Er|?

below.

» 400KHz : -60dB = L [ = [ = L=
Table 13-7: DCS 1 800 Spectrum due to modulation out to less than 1 800 kHz offset
» 600KHz~1.8MHz : -60dB

power levels in dB relative to the measurement at FT
Power level Frequency offset (kHz)
{dBm) 0-100 200 250 400 600 to <1800
== 36 +0.5 -30 -33 -60 -60
The values above are subject to the minimum absolute levels (dBm)
below.
| -36 | -38 | -36 | -36 | -ob
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RF Specification - 2 sstarek ne. YK

— SW'tChlng Spectrum Table 13-11: GSM Spectrum due to switching transients

G S M PC L5 Power level Maximum level for various offsets from carrier
frequency

» 400 kHz 600 kHz 1 200 kHz 1 800 kHz
. 35 dBm -12 dBm -21 dBm -21 dBm -24 dBm
® 4OOKHZ . '19d Bm 37 dBm -15 dBm -21 dBm -21 dBm -24 dBm
35 dBm 17 dBm -1 dBm -7 dBm _74 dBm

- 33 dBE -19 dB -21 dB -21 dB -24 dB
¢ 6OOKHZ . ZldBm 31 dBm -21 dBm -23 dElm -23 dEIE: -26 dBm
25 dBm -22 dBm -25 dBm -25 dBm -28 dBm
e 1.2MHz : -21dBm 27dBm| -23dBm| -26¢8m| -27dBm|  -30 dBm
25 dBm -23 dBm -26 dBm -28 dBm -32 dBm
. 23 dBm -223 dBm -26 dBm -31 dBm -34 dBm
® 18M HZ '24dBm <= +21 dBm -23 dBm -26 dBm -312 dBm -36 dBm

» DCS PCLO

Table 13-12: DCS 1 800 Spectrum due to switching transients

bt 4OOKHZ '22d Bm Power level Maximum level for various offsets from carrier
frequency
. 400 kHz 600 kHz 1200 kHz 1 800 kHz
° -
6OOKHZ - 24dBm 36 dBm -16 dBm -21 dBm -21 dBm -24 dBm
34 dBm -18 dBm -21 dBm =21 dBm -24 dBm
° 12|\/|HZ i -24dBm 32 dBm 20 dBm 22 dBm -22 dBm 25 dBm
30 dBm -22 dBm -24 dBm =24 dBm -27 dBm
. 28 dBm -23 dBm -25 dBm -26 dBm -28 dBm
® 18M HZ . _27dBm 26 dBm -23 dBm -26 dBm -28 dBm -31 dBm
24 dBm -23dBm -26 dBm -30 dBm -33 dBm
22 dBm -23dBm -26 dBm -31 dBm -35 dBm
| RX Pa‘t h <= +70 dBm 2% dBm 78 dfim =37 dBm -3 dBim

— RXx Sensitivity
» -102dBm @ RBERII=2.4%
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Measure within 8960 - Power vs Time(1) MediaTek Inc. M

Measurement /Instrument Screen

Change Yieu Pouer Vs Time Summary Results TCH Parnms
Summary Mask Seoment Result Nod / Nask Dounlink Traffic
Rising Edge Pass | GHSK ETSI Pouer g
Entire Hask |1st Burst Active Part Pass GNSE ETSI Traffic Band
Burst 1 PESS 1st Guard Period PESI
LILEAE [l 2nd Burst Active Part
Falling Edoe Pass GNSKE ETSI Tratfic Channel
Continuous 69
Phase & Frequency Error
NS T¥ Lewel
Graph 5
Peak Phase ° RHS Phase ® Frequency Hz
Hinimum L.52 1.71 -17.01
Haximum 5.61 1.97 -11.30 [:harém:l Hode
etup
Average L.87 1.79 -14.52 ¥
Pass/Fail Pass Pass Pass
Return Return
10 10 Continuous
H Background Active Cell Sys Type: GPRS
Connected
[IntRef | Dftset| | | 1 of 2
14
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Measure within 8960 - Power vs Time(2) MediaTek Inc. M

Heasurement /Instrument Screen
Fe+ 410.00 dBc
Full 10 r|r|> Dounlink Traffic
“dB; Pouer o
Traffic Band
Risina Edoe PGESH
Traffic Channel
Falling Edge 65

NS T¥ Lewel

Useful 5

Graph — Channel Hode

Control Pass S ' Setup -

Burst sk
1
Return = Return
H Background Active Cell Sys Type: GPRS
Connected
[IntRef | Dftset| | | 1 of 2
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Measure within 8960 - Phase & Freq. Error(1l) wediatek inc. M

Heasuremen NS ment Screen
Control Phase & Frequency Error TCH Parms
Phassiﬁlg re. - Peak Phase ® RNS Phase * | Frequency Hz\\ I]uunlll;r'ljllclgrraffi[:?
Minimum L.41 1.66 -22.21 N
Chanoe ( Maxinun 5,28 1.94 -13.61 o
L Average L.82 1.78 -18.15 |
\ Pass/Fail Pass Pass Pass Traffic Channel
65
GSM/GPRS Transmit Pouer
NS T¥ Leuwel
5]
GIMSK Transmit Pouer
Suap Uindou 32 * 24 dBm Channel Mode
Positions Setup 7
Return
Continuous
Active Cell 5us Tupe: GPRS
Connected
1 of 2 |IntRet |0ftset| | | 1 of 2
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Measure within 8960 - Phase & Freq. Error(2) vediatex inc. M

Measurement /Instrument Screen

Control GSH/GPRS Transmit Pouer TCH Parms
Esnmpgst TH I]uunlll;nk Traffic
oHer setup . oUer
5 GMSK Transmit Pouer 5
5.12 Traffic Band
PGSH
Traffic Channel
Continuous 65
[ ]
NS TH Lewel
/ N\, 19
Suap Winddu : KAk sl Channkel Hode
Positions Setup 7
/ Return
Active Cell Sus T 5
1 of 2 |IntRet |0ftset| | | 1 of 2
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Measure within 8960 — ORFS MediaTek Inc. M

Measurement /Instrument Screen

Change YieuW ORFS: Modulation Screen 1 TCH Parms
Hodulation Hodulation Offset (kHz)| Level (dB) |(Offset (kHz)| Leuel (dB) Dounlink Traffic
Humeric 1 of 3 Pass =200.00 =34.02 200.00 =34.35 Pouer 7
e =L00.00 =6L.58 LOn.0o =63.17
uitchin -
: . -600.00 -69.61 00.00 -69.54 |||Traffic Band
Modulation Pass PGSH
Humeric 2 of 3 -800.00 -70.28 800.00 -69.97
Td Pouer: 32.20 dBm | 30 kHz BU Pouer: 23.73 dBm Traffic Channel
Hodulation 65
Humeric 3 of 3 1581 F181 Continuous
NS T Level
Suitching o
Humeric
Graph Channel Hode
Setup 7
Return Return
= Backaround Active Cell Sys Tupe: GPRS
Connected
[IntRet |0ftset] | [ 1of 2
18
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Measure within 8960 - Switching Spectrum  wediatek inc. M

HMeasurement /Instrument Screen

Change Vieu ORFS: Suitching Screen TCH Parns
Hodulation Hodulation Offset (kHz)|Level (dBm) (Offset (kHz)|Lewel (dBm) Dounlink Traffic
Humeric 1 of 3 S ~-1400.00 -30.46 LD0.00 -30.u8 Pouver
euitchi =600.00 =3L.37 600.00 =33.13
HILChIng :
: -1200.00 -31.78 1200.00 -37.99 |||Traffic Band
Nodulation Pass PGSH
Humeric 2 of 3 -1800.00 -43.02 1800.00 =Ll 18
TH Pouer: 32.20 dBm Tratfic Channel
Nodulation 55
Humeric 3 of 3 B0 /241 Continuous
NS T¥ Lewel
Suitching o
Humeric
Graph Channel Mode
Setup v
Return Return
= Backoround | Active Cell Sus Tupe: GPRS
Connected
[IntRet |Dftset] | | 1 of 2
19



Measure within 8960 - ORFS & Switching

-

g |

MediaTek Inc. &

Measurement /Instrument Screen

Hodulation

Suitching

Hodulation
and Suitching

Hodulation
Graph Control

Suitching
Graph Control

Return

MOOULATION
Fef 10.00 dBE

10.00

Ij EI

Pass ———————F - I

—l.: :I kH=
— Abs. limit

SHITCHIMNG

Fef 10.00 dBm

10.00
dBs

Dounlink Traffic
Pouer 7

Traffic Band
PGSN

Traffic Channel
65

1800 kH=z

NS T¥ Leuwel
o

Channel Node

= Background

Setup 7
1800 kH=z Fleturn
Continuous
Active Cell 5us Tupe: GPRS
Connected
|IntRet |[Dffset| | | 1 of 2
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Measure within 8960 —Bit Error Rate  wmediatex inc. M

Measurement /Instrument Screen

Control G5M Bit Error BCH Parms
) Cell Pouer
Bié I%rrur Bit Error FER —108.00
etup
5
2.19; 0.00; dBm
Speech Frame Delau: 3.00 Cell Band
Neasurement Tupe: Hesidual Tupe II PGS
Rx Level: 1.00 (—110 to —103 dBm>
Rx Qual: L.00 1.6 to 3.2 ¥ BER? Broadcast Chan
LOSE /10000 Continuous 20
Suap Uindou
Positions
Return
= Backaround | Active Cell Sus Tupe: GPRS
Connected
1 of 2 [IntRet][0ffset| | |
21



RF 2" Source Component Qualification-1  wediatek inc. M

s RF SAW

—Return Loss from Antenna (S11 parameter)
—RX Sensitivity

—Attenuation Performance

—Blocking Test

s ASM (Antenna Switch Module)
—RX Sensitivity
— Tx Output Power
—Tx Harmonic for High Order Term
—|solation
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RF 2" Source Component Qualification -2  wediatek inc. M

s VCTCXO
—Frequency Error
—Phase Error (Peak, RMS)
—ORFS (200K, 400K, 800K, 1.8MHz)
—In Extreme Condition

n [ XVCO
—Phase Error (Peak, RMS)
—Power vs. Time Mask
—Tx Output Power for each PCL
—Harmonic
—In Extreme Condition

23



RF Circuit Debugging - 1 sarex ne. VX

s AFC Fall

—Check VCTCXO circuit ok ?
»26MHZz clock (input/output)?
»VAFC controllable ?

—Check Rx path ok ?

mPath Loss Check Fail

—Check Rx path ok ?
»ASM and SAW solder issue ?
»LNA matching ?
»Check LNA input impedance ?

24



RF Circuit Debugging - 2 sarex ne. VX

s APC Fall

—Check Tx path ok? Current value ?
»PA and TXVCO solder issue ?
» Attenuator SMT Iinvert ?
» TX matching ?
»VAPC controllable ?
»Check TXVCO or PA output ?

25



MTK Anechoic Chamber  vesarene ™M

*MTK anechoic chamber (7*4*3m)

»Antenna & Wireless measurement

-provide suggestion for antenna and mechanical design in proto-type

-avoid EMI noise to degrade wireless sensitivity
» Spurious & EMC pretest

-provide suggestion of layout design in proto-type

-provide radiated spurious and EMC solution




Antenna TeSt MediaTek Inc. M

4 Ay 20RF ATIRIIS
EHD i_u]‘ SuE i/ REF 4 = he631 1 HHLD0D 200 HHE

L=3.9nH L=6.8nH .H | \\
= = Agilent 8753 VNA T Y

Tune antenna and match e : s

S E R il Che38 EIRP HPlae 138 EIRF 4Pzt
'

H-C
-

Hec
Gr - =
> - -
» = =
22512 Senshity H-Flane ChE98 Senailiysty HFlane E * E

R&S El-Cut: (close)

2D Antenna Gain and Pattern




Radiated Spurious Test  wesirex . M

| W ADT Radisted Test System HEE

Setup Print Help

| Printed to Display Line Under (dB}
i Manual Scan |mmJ Sean | aprimg;apm Recall EUT description C_J,  Scale [Lin)QaIrace&Poim a 6.0

Birand | Model : Seoipin -
Remak :
Tested by Kevin Shih A D T

0

Radiated Test System
0
i
el el e el e e e L

Lewel (dBrm)

-100-!
WDED 1500 2000 2500 000 3500 4000 4500 000 500
Frequency (WHz)
Ho. Frequeney Emission Limit Margin
Oel. WHz dEm dfim L}
I 1 180240 45581 -30.00 -1561
i 2 202240 -39.68 -3000 068
B 3 08.80 4730 -30.00 1730
B 4 31520 4322 -3000 -1322
B 5 451280 4201 -30.00 -1201
i BIERIEG 541920 BTN -3000 178
il =

Corrent Factor =66 factor-ver_040130_IMAF
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