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1 Introduction

o
1.1 Features | i
| Receiver is a ly-in F transceiver IC for
Direct-conversion architecture with automatic t obal Systems for Mobile Communication

DC-Offset Correction (DCOC) loops (GSM850/GSM900), Digital Cellular Communication

- Quad-band differential-input LNAs Systems (DCS1800), and Personal Communication

- Fully-integrated 135 kHz channel filter Services (PCS1900) cellular systems. It includes four

- 93 dB gain with 60 dB gain control range LNAs, two RF quadrature mixers, a channel filter, a

- No IIP2 calibration needed programmable-gain amplifier for the receiver, a

n Transmitter high-precision I/Q modulator for the transmitter, a 26
- High-precision 1/Q modulator MHz VCXO reference, a fractional-N frequency

- Direct-conversion architecture synthesizer with a fully-integrated LC-tank VCO and

three built-in LDO regulators for VCO, VCXO and
SDM. It is housed in a 40-pin QFN package with a
S o i grounding. Figure 1

)

| Frequency Synthesizer
- Fractional-N architecture with a built-in automatic

] e-Co s
- One-pin 26 MHz crystal oscillator g
- On-chip programmable capacitor array s
- On-chip varactor |E|
VCCRF'I O 30 | DATAIN
Built-in ise, Low-DropQ aswasorrs [ 2 | 29| cPo
f S|g - M C GSMBSORF'Z 28 | ENRFVCO [
VCXO. GSMWURFE 27 |ENvexo
®  3-wire serial interface cswoonrs [ 5 | 26 ] veeo
) DCS!SUURF'I MT61 39 25 | GNDD
| 0.35um BiCMOS process
. 6X m2 0_p ad Fl _ ea Q ack DCS!SOURFBE 24 | vecsbm
. L R I PCS1SUORFEE 23 | veevexo
e e plial PCS1900RFE 22 |REFOUT
CREGZ| 10 21 | xTAL
1.2  Applications |§||§||§||§||§||§||§||§H§|L§|
GSM900 / DCS1800 dual-band handsets PP eigdEZEC

GSMB850 / PCS1900 dual-band handsets
GSM900 / DCS1800 / PCS1900 tri-band handsets MT6139 Pin Assignment (Top View)
GSMB850 / DCS1800 / PCS1900 tri-band handsets

Ginwave
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1.4  Functional BlogkgRiagram
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Figure 1 MT6139 Functional Block Diagram
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1.5 Pin Assignmenigane.Description
Pin No. [Pin Name Description
1 VCCRFE RX RF block supply voltage /. TX DIV bloek supply voltage
2 GSM850RFB Receiver GSM850 RF differential negative'input
3 GSM850RF Receiver GSM850 RF 'differential positive input
4 GSM900RF Receiver GSM900 RF differential positive input
5 GSM900RFB Receiver GSM900 RF differential negative input
6 DCS1800RF Receiver DCS1800 RF differential positive input
7 DCS1800RFB Receiver DCS1800 RF differential negative input
8 PCS1900RFB Receiver PCS1900 RF differential negative input
9 PCS1900RF Receiver PCS1900 RF differential positive input
10 CREG2 Regulator 2 (VCO) external noise bypass
11 VCCREG2 Regulator 2 (VCO), RX DIV block, VCO buffer supply voltage
12 VCOP VCO test differential positive output
13 VCCVCO VCO supply voltage
14 RFTUNE VCO tune input
15 GNDVCO VCO ground
16 VCCSYN RF synthesizer, PFD, charge pump, VCXO regulator supply voltage
17 RFCPO RF synthesizer charge pump output
18 GNDSYN RF synthesizer, PFD and charge pump ground
19 CREG3 Regulator 3 (VCXO) external noise bypass
20 VAFC VCXO tuning
21 XTAL 26 MHz crystal reference input
22 REFOUT 26 MHz reference output
23 VCCVCXO VCXO supply voltage and Regulator 3 (VCXO) output
24 VCCSDM RF synthesizer Sigma-Delta modulator supply voltage and Regulator 1 (SDM) output
25 GNDD 3-wire digital circuit and RF synthesizer Sigma-Delta modulator ground
26 VCCD Supply voltage for 3-wire digital circuit and supply voltage for Regulator 1 (SDM)
27 ENVCXO Regulator 3 enable input for VCXO
28 ENRFVCO Regulator 2 enable input for VCO
29 GPO General-purpose output. Auxiliary test output
30 DATAIN 3-wire serial bus data input
31 CLOCK 3-wire serial bus clock input
32 ENABLE 3-wire serial bus enable input
33 QB Q path negative baseband input / output
34 Q Q path positive baseband input / output
35 B | path negative baseband input / output
36 I | path positive baseband input / output
37 VCCTXBUF TX buffer block supply voltage
38 TXOGSM TX buffer output for GSM850 / GSM900
39 TXODPCS TX buffer output for DCS1800 / PCS1900
40 VCCTXMOD TX modulator supply voltage

Table TMT6139 Pin\Assignment and Description
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2 Functional Desesiption

2.1

2.2

2.3

Receiver

The receiver section of MT6139 includes Quad-band Low-Noise Amplifiers (LNAs), RF quadrature mixers, channel
filters, Programmable-Gain Amplifiers (PGAs), and on-chip automatic DC-offset correction loops. The fully-integrated
channel filters reject interference and blocking signals without any external components. The MT6139 includes four
differential LNAs for GSM850 (869-894 MHz), GSM900 (925-960 MHz), DCS1800 (1805-1880 MHz) and PCS1900
(1930-1990 MHz) applications. The differential inputs are matched to external SAW filters using LC networks and the
H/L gain step is 36 dB. Following the LNAs are two quadrature RF mixers that down-convert the RF signal to IF 1/Q
signals. The LO signals for mixers are generated by VCO divided-by-2 (for DCS1800/PCS1900) and divided-by-4
(GSM850/GSM900). No external components are needed at the output of the RF mixers.

The IF 1/Q signals are then filtered and amplified through a low-pass filter and a PGA. The overall channel reponse
composes of an anti-blocking low-pass filter with fags = 1.5 MHz at mixer differential load and a 5™-order Butterworth
low-pass filter with fagg = 135 kHz. The multi-stage PGA is implemented between filtering stages to control the gain of
the receivery Withya 2 'dB gain step; a 60 dB-dynamic rangerofthe PGA ensures apropensignal levellfor baseband
setting requirement.

Two'DC-Offset Correction (DCOC) loops ensure that the residual static DC-offset voltage field digitally is less than
200mV at maximum gain case. DC-offset correction is performed every time the receiver gain is programmed even in
the multislot mode.

By careful control of the chip isolation and mismatch condition, 2"order intercept point (IP2) performance (which is
correlated to AmplitudesModulation (AM) suppression performance), is guaranteed by 'design' and no calibration
procedure is heeded.

Transmitter

MT6139 transmitter adopts the direct-conversion architecture with higher integration level and simpler frequency plan.
It consists of BaseBand (BB) 1/Q filters, I/Q modulators, frequency dividers, output buffers and a bias-core circuit. BB
I/Q differential signals from the BB chip‘are fed into the one-pole RC low-pass filter first for better out-of-the-band noise
performance. The 3-dB frequency [cornerisiallocated at 700 kHz. Two doublelbalanced mixersi(modulators), one for
I+/l- and another for Q+/Q=ysignals, “aregresponsible forgtranslating the filiered BByl/Q signals_to [thegtransmitting
frequencies. LO signals are provided by the divided-by-2 (for DCS1800/PCS1900) and divided-by-4 (for
GSM850/GSM900) dividers. Such kind of the frequency plan will minimize VCO pulling effect and also achieve the
better in-band phase noise. The output buffers amplify the modulator output signals to an adequate level to fulfill Pi,
requirement of Power Amplifiers (PA). A Proportional-To-Absolute-Temperature (PTAT) bias-core circuit is used to
minimize output power variations under temperature extremes. At last, the on-chip balun is used to convert the
differential signals to single-ended output signal.

RF Frequency Synthesizer

2.3.1 SynthesizegSystém Des€liption

The MT6139 includes a Phase-LockedfLoop (PLL)-based fractional-Nafrequency/synthéesizer, with a fully-integrated
LC-tank VCOL! It provides the Local/Oscillator (LO) signals for bothgreceiver and transmitter. In order to reduce the
inherent spurs‘caused by the fractional-N synthesizer, a 3 order sigma-delta modulator. with,a dithering function is

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE 7 MTK CONFIDENTIAL, NO DISCLOSURE
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used to generate the division number N for the prescaler. The prescaler is composed of a high-frequency divided-by-2
circuit and a multi lus fi:ency divider with the programmable division number ranging from 32 to 127. A

conventional ase-Frequency Detector (PFD) with a_charge pump is used for phase comparison. By
changing the e m it be'pro from 50/2n pAlrad to
400/2n pAlra

To reduce the a r nable" fast i lot servic ch as GPRS, a digital

frequency calibration loop along with a fast-acquisition system are implemented in the RF synthesizer. During the
synthesizer programming, the VCO is pre-set to the vicinity of the desired frequency by the digital frequency calibration
loop. After the frequency calibration is finished, a fast-acquisition option is utilized for a period of time to facilitate fast
locking. Once the acquisition is done, the PLL reverts back to the normal operation mode.

2.3.2 Synthesizer Frequency Programming

The frequency range of the RF synthesizer is as following.
Rx mode GSM850 3476 MHz ~ 3576 MHz
GSM900 3700 MHz ~ 3840 MHz

296 MHz ~ 3396 MHz
GSM900 3520 MHz ~ 3660 MHz
420 M

MIK-CONEIDENTIAL

1. Calculate LO frequency fyco from Rx channel frequency fcu
fvco =4 * fon for GSM850 and GSM900
fvco =2 * fen for DCS1800 and PCS1900

‘NE-#EHSCLOSURE

3. Use the binary equivalents of Niyt and Niac to program registers CW1-N_INTEGER' and CW1-N_FRACTION'.

ed

2.3.3 Digital Frequency Calibration Loop

The MT6139 adopts a digital calibration technique to shorten the synthesizer locking time. Once the frequency
synthesizer is programmed through a 3-wire serial interface, a calibration loop is activated. The main function of the
calibration loop is to preset the VCO to the vicinity of the desired frequncy quickly and correctly, thus aiding the PLL to
settle faster. On the other hand, since a large portion of initial frequency error is dealt with by the integrated calibration
loop, the overall locking time can be drastically confined within a small range, irrespective of the desired frequency.

' Please refer to MT6
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2.3.4 Fast-Acquisition Option
Atfter the digital
option is activ
of time. In M

loopipresets the VCO, the RF synthesizer reverts to the PLL operation and a fast-acquisition

r settlin rg m rrenti igher curi th mal setting for a period
r 60 ps is allo e
X

Voltage-Contro rystal Oscillator (VC

The VCXO consists of an amplifier, an output buffer, a programmable capacitor array and on-chip varactors. It is an
one-pin, parallel-resonance design where a grounded 26 MHz crystal can be used. The output buffer provides a typical
600 mV,, voltage swing at 26 MHz to the BB processor. The programmable capacitor array is used to compensate
initial crystal tolerance and aging while the on-chip varactors are used for Automatic Frequency Control (AFC) function.

2.4

2.5 Regulator

In MT6139, there are three built-in LDO regulators to provide low-noise, stable, temperature and process independent
supply voltages to critical blocks, including VCO, VCXO and sigma-delta modulator. The regulated voltages for these
three critical blocks are 1.2V, 2.5V and 2 V, respectively. In this way, the pushing figures of VCO and VCXO can be

MTK CONFIDENTIAL
NO DISCLOSURE

Ginwave
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3 MT6139 Hard

A description of MT6

ENVCXO 0 Power off VCXO
1 Power on VCXO
0 Power off VCO
ENRFVCO
1 Power on VCO

Table 2 Hardware Control Pin Descriptions

I B A M ke
MTK CONFIDENTIAL
NO DISCLOSURE

Ginwave
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4 Electrical Ch isti-

4.1  Absolute M um inI n Wav
Prolonged exposure to a e maximum ratings may reduce device reliability. Functional op

ratings is not implied.

ion at these maximum

ltem Symbol Min Max Unit
VCCRF TBD TBD \Y,
VCCREG2 TBD TBD \Y,
VCCSYN TBD TBD \Y
Power supply voltage
VCCD TBD TBD \Y,
VCCTXBUF TBD TBD \Y,
VCCTXMOD TBD TBD \Y,
[ ]
RYY=

ltem Symbol Min Typ Max Unit

VCCTXBUF 2.7 2.8 2.9 \
VCCTXMOD 27 2.8 2.9 \
Operating ambient temperature Topr -20 25 65 °C

Table 4 Recommended Operating Range

Ginwave
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4.3 DC Specifications

(Ta=25°C, Vcc = 2.8 V unless otherwise stated)

Item in | Typ | Max | Unit
Power supply current 85 mA
152 mA
Power supply current (Tx) Irx GSM900 152 mA
DCS1800 140 mA
PCS1900 140 mA
Power supply current (Warm-up) lwp ALL Including VCXO 40 mA
Power supply current (Standby) Isb ALL Regulators + VCO + VCXO 25 mA
Power supply current (VCXO) lvexo ALL Regulator 3 + VCXO 3.1 mA
Power saving mode supply current (Sleep) Isicep ALL (E:tl(\)/g)éi 0 3 \I;NSAEI;,I‘;A: 0 3 v 1.0 pA
Serial data VH (CLOCK, SDATA, ENABLE) ALL |VCCD =28V 25 \Y
Serial data VL (CLOCK, SDATA, ENABLE) ALL |VCCD=28V 0.3 \Y
: \Y
\
= v
Control pin VL (ENRFVCO) \Y,
I/Q common-mode DC output voltage ALL Receiver output DC 1.35 \%
I/Q common-mode DC input voltage ALL Transmitter input DC 1.3 \%

2 ALL mode refers to

Ve

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE MTK CONFIDENTIAL, NO DISCLOSURE
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5 Receiver Spegiii

vtherwise stated)

GSM900 [LNA = high gain.

Item Max Unit
GSM850 894 MHz
GSM900 925 960 MHz
Input frequency Fin
DCS1800 1805 1880 MHz
PCS1900 1930 1990 MHz
GSM850 91 93 dB
. . . GSM900 [LNA = high gain. 91 93 dB
Differential max voltage gain G
989 ™ 'DCS1800|PGA = 60 dB 91 93 dB
PCS1900 91 93 dB
GSM850 36 dB
) GSM900 36 dB
Front-end LN ep
518 dB
d
S dB
dB
GSM900 [LNA = high gain. : : dB
DCS1800 |PGA =60 dB 3.5 5 dB
PCS1900 3.5 5 dB
PCS1900 34 36 dB
GSM850 4 dB

dB

M8
nd . . . GSM900 38 dBm
2" -order input intercept point 1IP2
DCS1800 33 dBm
PCS1900 32 dBm
GSM850 -13 dBm
. . . GSM900 [LNA = high gain. -13 dBm
3"_order input intercept point 1IP3
P PLP DCS1800|PGA = 0 dB 13 dBm
PCS1900 -13 dBm

% Please refer to MT6
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(Ta =25 °C, Vcc = 2.8 V unless otherwise stated)
Item ndition Min . Max Unit
- 7 dBm
3"-order input interce dBm
°C dBm
PCS1900 -15 dBm
GSM850 -22 dBm
. ) GSM900 [LNA = high gain. -22 dBm
Input 1 dB compression point IP1dB
P P P DCS1800 |PGA = 0dB 23 dBm
PCS1900 -23 dBm
GSM850 |Blocker = -23 dBm. 10 dB
GSM900 Noise power is calculated 10 dB
Receiver SN with 3 MHz blocker within 130 kHz bandwidth
DCS1800 |Blocker = —26 dBm. dB
dB
dB
. dB
1/Q gain error
DCS1800
PCS1900
GSM850
PCS19
@ 200 kHz offset
Receiver channel response ALL @ 400 kHz offset
attenuation @ 600 kHz offse

Group del
Receiver filtering 3-dB bandwidth ALL [For all gain settings 135 kHz
Lo . In any 20 dB setting 0.5 1 dB
PGA gain linearity ALL . -
For all gain settings 0.8 1.5 dB
PGA gain step ALL 1.75 2 2.25 dB
PGA dynamic range ALL |PGA=0dBto60dB 59 60 dB
1/Q maximum output swing ALL  |For all gain settings 2.0 2.2 Vp-p
1/Q common-mode output voltage ALL  |For all gain settings 1.25 1.35 1.45 \Y
ggt_z:ft;tf:;gfa?r;?t (after ALL For all gain settings 200 mV

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE MTK CONFIDENTIAL, NO DISCLOSURE
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+§§ 2)'1) 850
Swp Max
-=-5(2,2) 0.894GHz
850

--5(1,2)
850

—=-5(2,1)
850
0.882 GHz 0.882 GHz
r 0.981478 r 1.06279
X 0.10051 X 0.106241

et t

0.882 GHz
r0.770189
x -0.822566

0.882 GHz
r 0.668876
x -0.771189

Swp Mn
0.869GHz

(a) GSM850 Band

——S(1,1)
GSM GSM
Swp Max
-=-5(2,2) 0.96GHz \
GSM
——S(1,2)
GSM
—=-S(2,1) e
GSM r 0.882797
x 0.212304

0.949 GHz
r 0.924116
x 0.181355

0.949 GHz

r 0.643311
-/ x -0.65052

.\ 0.949 GHz
r 0.705511

x -0.761867

Figure 2 t 2, respectively)
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——-S(1,1)
DCS DCS
Swp Max
- 8(2,2) 1.88GHz
DCS
—--5(1,2)
DCS
—=-5(2,1)
DCS 1.842 GHz
r 0.977203
x 0.204396

1.842 GHz
r 1.00965
x 0.150502

1.842 GHz
r 0.287245
x -0.670536

1.842 GHz
r 0.314595
x -0.696687

Swp Mn

(c) DCS1800 Band

—a—S(1,1)
pCs PCS
-=-5(2,2)
PCS

——S(1,2)
PCS

—=-S(2,1) Py
PCS r 0.975997
x 0.271547

[

1.96 GHz
r0.347749
x -0.655602

Swp Max
1.99GHz

1.96 GHz

Swp Mn
1.93GHz

\

Figure 2 Receiv pu g : ‘ V,eely) (Continued)
A
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6 Transmitter ifi atiis
(TA=25°C,Vcc =28V, I/ on-mode volt = rential.input al/= 0. ss otherwise stated)
Item ol Mode st it in T Max Unit
SM850 824 849 MHz
GSM900 880 915 MHz
Frequency
DCS1800 1710 1785 MHz
PCS1900 1850 1910 MHz
GSM850
1 degrees
GSM900
RMS phase error PE:ms
DCS1800
2 degrees
PCS1900
Carrier suppression CS -35 dBc
GSM850
Side-band i dBc
IM3 suppre
pp . !n
Carrier suppressic
Side-band suppression
PCS1900
IM3 suppression IM3 -55 dBc
200 kHz offset q
VI900
. DCS1800 |(RBW = 30 kHz bandwidth)
Output modulation spectrum| ORFS -65 dBc
PCS1900

NO

(RBW = 30 kHz bandwidth)

Table 7 AC Specifications of Transmitter*

* Please refer to MT6
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(Ta=25°C, Vcc =2.8V, I/Q common-mode voltage = 1.3 V, 1/Q differential input signal = 0.45 V,, unless otherwise stated)
Mode |Test Condition Min Typ Max Unit

Iltem

dBc/Hz

dBc/Hz

20 MHz up from Tx band

1805 MHz to 1880 MHz.
DCS1800 -154 dBc/Hz

20 MHz up from Tx band

1930 MHz to 1990 MHz.
PCS1900 -154 dBc/Hz

20 MHz up from Tx band

Tx noise in Rx band

I/Q differential input swing ALL 0.4 0.45 0.5 Vo-p
I/Q common-mode
ALL 1.25 1.3 1.35 \Y
input voltage
GSM850
3 5 dBm

Output pow

PA driver amplifier.
Ricad = 50 Q

Power level temperature

coefficient

Table 7 AC Specifications of Transmitter (Continued)

NO DISCLOSURE
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——5(1,1)

Low Band

0.836 GHz
r 1.52154
x 1.73841

0.904 GHz
r2.79518
x 1.03246

(a) GSM850 / GSM900 Bands

High Band

1.747 GHz
r2.93672
X -2.70223

1.88 GHz
r 1.5234
X -2.61692

A

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE
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7 Frequency S

therwise stated)

Item Max Unit
Frange 25 @25°C 4060 MHz
Frequency range Frange.-20 ALL |@-20°C 3110 4080 | MHz
Frange 65 @65 °C 3090 4040 MHz
Reference frequency Fref ALL 26 MHz
Frequency step resolution Fres ALL 400 kHz
Phase de.tector sink versus ALL  |Vepo = VCCRFCP/2 4 %
source mismatch
\ch:?asgeedetector gain versus ALL gj Y/< Vcpo < VCCRFCP — 10 %
PN1ok @ 10 kHz offset -80 dBc/Hz
Phase nais A / offse dBc/Hz
dBc/Hz
dBc
dBc
. @ 600 kHz offset -80
Spurious performance ALL
@ 800 kHz offset

OC Z
PLL bandwidth BWhpLL ALL 35

Table 8 AC Specifications of Frequency Synthesizer®

NO DISCLOSURE

5 Please refer to MT6
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8 VCXO Specifi

Item Unit
Supply current mA
Operating frequency 26 MHz
Output frequency Baseband clock 26 MHz
VAFC = 1.4V, CWO_AFC from 0 to 63
Static range (Crystal Cioaq = 8.5 pF, tuning sensitivity = + 22 ppm
27 ppm/pF)
CWO_AFC = 32, VAFC from 0 to 2.8 V
Dynamic range (Crystal Cioad = 8.5 pF, tuning sensitivity = +23 ppm
27 ppm/pF)
Negative resistance 171 Q
mVpp
%
dBc
Buffer output 3" harmonic Load = 20 pF TBD dBc
. Including regulator 3 power-on time by
tart-up t
Start-up time ENVCXO pull high 5 | ms

b Please refer to MT6
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9 Regulator Spgeifieations
9.1 Regulator 1 M) ifItin Wa
(Ta=25°C, Vcc =2.8V, Cout= 1 UF unless otherwise stated)
Item Symbol| Mode [Test Condition Min Typ Max Unit
Input voltage Vin 2.7 2.8 29 \%
Output voltage Vout 1.9 2 2.1 \%
Maximum output current lout,max 10 mA
Ground pin current lgnd 218 pA
Vin= Vout when Vi = (V. inal- 100 mV
Dropout voltage Varop in= Vout When Vout = (Vout, nominal mV), 300 mv
lout= 10 mMA
Line regulation Viine Vin=27V 1029V, lout = 10 mA 10 mV
Load regulation Vioad lot =1 mAto 10 mA 10 mV
Power supplyari PSRR 1 A dB
Temperature ppm/°C
Output disable Voltage = 7 , “circuit is di . ] : v

Table 10 AC Specifications of Regulator 1 (SDM)

MEK-GONFIDENTIAL

(TA=25°C, Vcc =2.8V, Cout=4.7 uyF, Cpp= 10 nF unless otherwise stated)

Item Symbol| Mode [Test Condition Min Typ Max Unit
Input voltage (VCCREG2) 2.7 2.8 29 \%
1.1 \Y,
mA
3 HA
Dropout voltage Verop ?::: ;\/308t :nvf;en Vout = (Vout, nominai - 100 mV), 900 iy
Line regulation Viine Vin=2.7V1t02.9V, lout= 30 mA 10 mV
Load regulation Vioad lout =1 mA to 30 mA 10 mV
Output voltage noise f =10 Hz to 100 kHz 20 60 1WVrms
Power supply ripple rejection | PSRR f=216.7 Hz, lout = 30 mA 50 60 dB
Temperature coefficient Vin=2.8V, low=30 mA, TC = AVour/ 85 ppm/°C
[ Vout, nomina*AT ], AT = 65 - (-20) =85 °C
Turn-on time Ton Vout step from 0 V to Vout nominal £ 4 % 30 40 us

‘I!Ie 11 AC Specifications of Regulator 2 ‘VCO)

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE 22 MTK CONFIDENTIAL, NO DISCLOSURE
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9.3 Regulator 3 (VCXO) Specifications

(TA=25°C, Vcc =2.8V, Cout=1pF, Cpp= 0.1 uF unless otherwise stated)

Item Max Unit
Input voltage 29 \Y
Output voltage of 2.55 V
Maximum output current lout,max 5 mA
Ground pin current Ignd lout= 5 mA 325 pA
Dropout voltage Virop Vi~ Vou when Vou= (Vout nominal =100 mV), 100 mV

loust= 3 MA
Line regulation Viine Vin=27V1t029V, lowt=5mA 10 mV
Load regulation Vioad lout = 1 MAto 5 mA 10 mV
Output voltage noise f =10 Hz to 100 kHz 20 60 1WVrms
Power supply ripple rejection | PSRR f=216.7 Hz, lost = 5 mA 50 60 dB
Temperature coefficient Vin=2.8V, low=5 mA, TC = AVour/ 85 ppm/°C

[ Voutnomina*AT ], AT = 65 - (-20) = 85 °C

20 us

MTK CONFIDENTIAL
NO DISCLOSURE

Ginwave
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10 Package Dimgasiens

Figure 4 illustrates the package détails for MT6139. The package is 40-pin QFN and lead-free/RoHS 'compliant.

‘_4.25 max_’ s
_ ¥
I e
> | g
- £ |
MT6139N S o R S B
DDDD-FRL : |
CLLLLL ¢ i 5
_(Top Yiew) rmrm'nrmnn/—ig
N
o
0.5 0.6 max
Lo Bw o~
A 1 ©
$SSo ==
Yp) ] F+ !
= © S 8
o ° 1
IDDDDDDDDDD \
f +‘ L $H¢ SEATING PLANE
C
0.40+0.10 0.23+0.05 Cl _
-0.07 Unit : mm

Figure 4 Package Dimensions
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11 Application Cj

u
Figure 5 shows the typical 11 a Ve

L603
To PA Low-band Input 1an_|_

R605

0616 VCCRF (From LDO 2.8V)
nc g; 0
co21
L605 D
To PA High-band Input mﬂ_ '_L
cet ' Cc620
1.5p£!; ;0.5;7 _|csu
R606 nc
VCCREF (From LDO 2.8V) <i
]
Ka
VCCRF (From LDO 2.8V) <os
BLM15BB750SN1
ce627 KLE
<sCLKk
3 8 5 8 8 I 9 ;l

TXODPCS
TXOGSM

To ASM GSM Inp '
c63

DCS1800RFB

IN
8
22p oouT PCS1900RFB

C643 o
5.6nH Z605
To ASM PCS Input l SAF! Teeeerroo

C647

VCCVCXO

PCS1900RF REFOUT

ce62 1n
XTAL o

4.7u (0503 XSR)

_NO-DISCL-OSURE

1. 10 nF C650 (pin 10, external noise bypass capacitor) is recommended.
2. 0.1 yF C652 (pin 16, external bypass capacitor) or value above is recommended.

Ginwave
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