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MITSUBISHI
ELECTRIC PRELIMINARY

< GaAs Hybrid IC for Mobile Phone >

BAO12L5C-01

UMTS Band5 and cdma2000 BCO High Efficiency Power Amplifier
3mm x 3mm Power Amplifier Module with Coupler

DESCRIPTION
BAO012L5C is GaAs RF amplifier designed for W- OUTLINE DRAWING o
CDMA UMTS (Band5) / cdma2000 (BCO0) handset Unit - millimeters
and wireless data communication transmitters. — 30 —

FEATURES ‘

Frequency
f=815 ~ 849MHz 3.0

Output power
P0=28.5dBm ( R99) l
P0o=27.5dBm ( HSDPA / HSUPA) T
P0=27.5dBm ( LTE) ™

P0=28.0dBm (cdma2000 1x RC1)

(1) Vbatt
High efficiency ) (100  (RF.n
PAE=42% @P0=28.5dBm, Vcc=3.4V (R99) @ @  awee
PAE=19% @P0=13.5dBm, Vcc=1.2V (R99) )
PAE=15% @P0=7.0dBm, Vcc=0.8V (R99) @

(5) Venable

(6) CPLout
@ (7) GND

2-mode gain operation ® ©  (ORFo

Internal voltage regulator (10) vee

Internal input and output matching (L) GND

Internal coupler

Small size 3.0 x3.0 x1.0mm?3

MSL (moisture sensitivity level) 3

HSDPA / HSUPA / LTE / cdma2000 capable

APPLICATION
W-CDMA ( UTRA / FDD ) Band5 UMTS handset and wireless data communication transmitters.
(UE Power class 3)

1. ABSOLUTE MAXIMUM RATINGS
Unless otherwise specified, Ta =+25°C, Zs =Z| =50o0hms
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(X-ray top view)

Symbol Parameter Ratings Unit Note
Vcc / Vbatt Supply voltage 6.0 \% 1
Venable / Vmodel Control voltage 3.5 \% 1
Pin Input power 7 dBm 1
Tstg Storage temperature -30 ~ +100 °C 1
Ru Output load VSWR (Ruggedness) 10:1 - 1

2. RECOMMENDED OPERATING CONDITIONS
Unless otherwise specified, Ta =+25°C, Zs =Z| =500hms

Symbol Parameter Min Typ Max Unit Note
Vcce Supply voltage 0.7 3.4 4.2 \% 1
Vbatt Supply voltage 3.2 3.4 4.2 \%
0 - 0.5 \Y Disenable
Venable DC control voltage
1.35 1.8 3.1 Y Enable
0 - 0.5 \% High-mode
Vmodel DC control voltage
1.35 1.8 3.1 \% Low-mode
Pout Output power (high-mode) - - 27.3 dBm R99
Output power (low-mode) - - 7.0 dBm R99
Tc Case temperature -20 - +85 °C
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3. ELECTRICAL CHARACTERISTICS

Electrical characteristics are specified under R99.
Unless otherwise specified, Ta =+25°C, Zs =ZI =500hms, Venable =High, Vmodel =Low, Vcc =Vbatt =3.4V

- Limits .
Symbol Parameter Conditions Vi Tvp Max Unit Note
freq Frequency range - 815 - 849 MHz -
Iq Quiescent current (HPM) | No RF input - 60 TBD mA -
Quiescent current (LPM) | No RF input - 15 TBD mA -
lleak Leakage current Pin : OFF, Venable=0V, Vmodel=0V - - 10 uA -
Maximum Output power | R99 WCDMA 28.5 - - daBm -
(HPM) cdma2000 1x RC1 28.0 - - dBm R
Pout_max
- Maximum Output power R99 WCDMA, Vmodel=Low 7 - - dBm 5
(LPM) cdma2000 1x RC1, Vmodel=High 6 - - dBm 5
Power gain (HPM) P0=28.5dBm (Pin: control) T8D | 265 | TBD dB -
Gp \P/Ln—o;jgz_Bl;r?\szin' control)
Power gain (LPM) Vimode1=High TBD 13.0 TBD dB -
Icc+lbatt | Supply current P0=28.5dBm (Pin: control) - 496 TBD mA -
PAE Power added efficiency P0=28.5dBm (Pin: control) [TBD] [42] - % 1,4
lenable | Enable current P0=28.5dBm (Pin: control) - <0.1 TBD mA -
Adjacent channel leakage P0=28.5dBm (Pin: control)
ACLR-5 power ratio (+5MHz) ACLR:.offset +5MHz - -41 -38 dBc -
Bandwidth=3.84MHz
Adjacent channel leakage P0=28.5dBm (Pin: control)
ACLR-10 power ratio (+10MHz) ACLR:_offset +10MHz - -55 -48 dBc -
Bandwidth=3.84MHz
P0=28.0dBm (Pin: control) dBc/30
ACPRL | 4ma2000 RC1 adjacent | cdma2000 1x RC1, ACPR+/-885kHz i -0 TBD kHz i
channel power ratio P0=28.0dBm (Pin: control) dBc/30
ACPR2 cdma2000 1x RC1, ACPR+/-1.98MHz i 60 TBD kHz i
pin Input VSWR P0=28.5dBm (Pin: control) - 2 3 - 3,5
2fo 2" Harmonics P0=28.5dBm (Pin: control) - - -35 dBc 3,5
3fo 34 Harmonics P0=28.5dBm (Pin: control) - - -40 dBc 3,5
Rx: 869 — 894MHz,
RxBN Rx Band noise power ECI)E; é\Sl\l/SSE)lT/IIEIF;,?\ioCiSQtI:/IOQrker - TBD TBD dBm/Hz | 2,5
Averaging Mode
In-band, Vcc=Vbatt=4.2V, Venable=High
i Stability at in-band ;;QSSEEfr:s(;Ixed at Pout=28.5dBm, Parasm(; (_)ggl(ljlggon level i 5
Load VSWR=5:1, All Phase
CF Coupling factor Coupling from RF out to CPLout TBD -20 TBD dB 5
- Daisy chain VSWR f=824 ~ 1980MHz - 1.15:1 - - 5
- Daisy chain insertion loss | f=824 ~ 1980MHz - 0.2 - dB 5

Note 1 : We calculate the Total Efficiency (PAE) from Input Power value, Output Power value and Total Current value.
PAE = (Pout — Pin) / (Icc x Vcc + lenable x Venable + Ibatt x Vbatt) x100 [%]
The PAE is reference value.

Note 2 : Settings of the Spectrum Analyzer: RBW=VBW=1MHz, SWP=20ms, Detector Mode=Sample, Average,
Sweep Times=20times.

Note 3 : No modulation.

Note 4 : In this table, we use the symbol [ ] as the reference value.

Note 5 : Design assurance.
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4. OPERATING LOGIC TABLE

Power / Bias Mode Venable | Vmodel
High Power Mode (HPM) High Low
Low Power Mode (LPM) High High

Standby Low X
Shut down Low Low
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Keep safety first in your circuit designs!

=hitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them, Trouble with
semiconductors may lead to personal injury, fire or property damage. Rermember to give due consideration
ta safety when making your circuit designs, with apprapriate measures such as (i) placement of substitutive,
angiliary circnits, (i) nae of non-flammahle material ar (i) preventinn against any malfiinctinn e mishap

Notes reqarding these materials

*These materials are intended as a reference to assist our customers inthe selection of the Mitsubishi

sernicunduilur prodocl best suiled Lo the cuslurmers application, they du nol conwey any license under
any intellectual property rights, ar any other rights, belonging to Mitsubishi Electric Corporation or a third
pary.

sbditzubizhi Elactric Corporation assumes no responsibility for any darmage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, ar
circuit application examples contained in these materials.

Al information contained in these materials, including product data, diagrams, charts, prograrms and
algorithms represents information an products at the time of publication of these materials, and are
subject to change by Mitsubishi Electric Corporation without notice due to product improvements or
other reasons. |t is therefore recommended that customers contact Mitsubishi Electric Corparation or
an authorized Mitsubishi Semiconductor product distributor for the latest product information befare
purchasing a prndnet listed herein

The information described here may contain technical inaccuracies or typographical errors.

Milsubishi Eleclnic Corpuralion @ssames no responsibilily fur gy darmage, liabilily, or uther loss rising
fram these inaccuracies or errors.

Flease also pay attention to information published by Mitsubishi Electric Corparation by

various means, including the Mitsubishi Semiconductor home page  (httpofeseseee mitgubichiel ectric. comd).
“yWhen using any or all of the inform ation contained in these maternals, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as a total system before
making a final decision on the applicability of the information and products. Mitsubishi Electric
Corparation assumes no respansibility for any damage, liability ar other loss resulting fram the
information contained herein.

sMitsubishi Electric Caorporation semiconductars are nat designed ar manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Mitzihishi Flertric Corporatinn nre an anthnrzed Mitsnhishi Semicnndoctoe peodoet distribotoe when
considering the use of a product contained herein far any specific purposes, such as apparatus or
syslems fur ranspurlaliong, wehicular, medical, gerospace, nuclearn, ur underses repealer use,

«The priar written approwal of Mitsubishi Electric Carporation is necessary to reprint or repraduce in
whale or in part these materials.

slf thege products or technologies are subject to the Japanese expor control restrictions, they must be
exported under a license from the Japanese gowernment and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan andfor the country
of destination is prohibited.

-Nease contact Mitsubishi Electric Corporation ar an authorized Mitsubishi Semicond uctor product
distributar for further details on these materials or the products caontained the rein.

© 2011 MITSUBISHI ELECTRIC CORPORATION. ALL RIGHTS RESERVED.
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