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RPF88130B

MOS FET Power Amplifier Module with Antenna Switch
for Dual-band(Tx) and Dual band(Rx) Mobile Phone

Rev.4.1
13 Dec. 2007

Application

e Dual band Tx Amplifier with Dual band Antenna Switch for
Tx : GSM900 (880 to 915 MHz)

DCS1800 (1710 to 1785 MHz)
Rx : GSM900(925 to 960 MHz) , DCS1800 (1805 to 1880 MHz)

Features
e Small package : 5.5 x 5.5mm(typ) 1.2mm t max.
e Built-in closed loop APC circuit with power detector performs stable
TRP(Total Radiated Power) under load mismatch conditions.
e Built-in Antenna Switch
e High gain 3stage amplifier: +3dBm input typ.
e Built-in ESD protection: outstanding 8KV ESD at Antenna.
e Lead free soldering process available
e GPRS Class 12 compatible
e High efficiency:
41% Typ. for GSM900
35% Typ. for DCS1800
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Absolute Maximum Ratings (Ta = +25°C)

Item Symbol Rating Unit Remark
Supply voltage Vbat 6.0 \% at no-operation
5.0 \% at operation(50ohm load)
Supply current Ibat 3.5 A GSM900
2 A DCS1800

Control circuit supply voltage Vbat_PC 5 \%
Txon voltage Vixb 3 \Y,
Band select voltage Vband 3 \%
Tx ANT SW voltage Vmode 3 \%
Power control voltage Vramp 2.8 \%
Input power Pin-LB/HB +10 dBm
Operating case temperature Ta (op) -30to +85 °C
Storage temperature Tstg —30 to +100 °C
Output power Pout 3.5(35.5) W (dBm) GSM900

2 (33.0) W (dBm) DCS1800

The maximum ratings shall be valid over the GSM900 (880-915MHz), DCS1800 (1710 to 1785MHz).
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Pin Description

Pin name Description
Pin-LB/HB RF input for GSM900(LB),DCS1800(HB) ( *Include DC cut capacitor)
Vapc/Verror Vapc:HPA bias input Verror:APC error Amplifire output.

(Should be connected each other on phone board)

Vbat,Vbat_ PC

Vbat:HPA Power Supply , Vbat_PC:Power Supply for bias control IC.

RX-LB/HB RX output. GSM900(LB) ,DCS1800 (HB) ( *Not-include DC cut capacitor)
ANT Antenna terminal

Vixb TX enable for HPA portion,

Vband Band select voltage (HB/LB)

Vmode Tx ANT SW control voltage

Vramp Power control voltage (0.1 to 2.4V)

Electrical Characteristics for DC (Ta = +25°C)

Item Symbol Min Typ Max Unit  Test Condition

Drain cutoff current lleak — — 20 UA Vbat,Vbhat PC = 4.6V,
Control voltage off

Vixb voltage range(Hi) Vixb(Hi) 1.4 — 2.8 Tx mode

Vixb voltage range(Lo) Vixb(Lo) 0 — 0.2 Rx mode

Vixb current Itxb — — 50 UA Vixb =2.8V

Band select range(Hi) Vband(Hi) 1.4 — 2.8 Hi:DCS1800

Band select range(Lo) Vband(Lo) 0 — 0.2 Lo:GSM900

Band select current Iband — — 50 UA Vband=2.8V

Vmode voltage range(Hi)  Vmode(Hi) 14 — 2.8 ANT SW on

Vmode voltage range(Lo) Vmode(Lo) 0 — 0.2 ANT SW off

Vmode current Imode — — 50 uA Vmode =2.8V

Electrical Characteristics for Rx mode (Ta = +25°C)

Item Symbol Min Typ Max Unit Test Condition
ANT->RX-LB — — 1.0 1.3 dB

Insertion Loss

VSWR — — — 2.0

ANT & RX-LB

ANT->RX-HB — — 1.2 15 dB

Insertion Loss

VSWR — — — 25

ANT & RX-HB
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Electrical Characteristics for GSM900 Tx mode (Ta = +25°C)
Test conditions unless otherwise noted:
f=880 - 915MHz , Vbat = Vbat_PC = 3.5V, Pin = 3dBm , Vramp = 2.4V,

Vitxb = 2.7V, Vband =0V, Rg =Rl =50 ohm , Ta=+25°C, Vmode=2.7V

Pulse operation with pulse width 1154us and duty cycle 2:8 shall be used.

Item Symbol Min  Typ Max Unit Test Condition
Frequency f 880 — 915 MHz
Input power Pin 0 +3 +6 dBm
Control voltage range Vramp 0.2 — 2.4 \%
Supply voltage Vbat 3.1 3.5 4.6 \%
Total efficiency Eff - 41 — % Peak Efficiency
2nd harmonic distortion 2nd H.D. — -40 -36 dBm Pout =33.1dBm,
3rd harmonic distortion 3rd H.D. — -40 -36 dBm  Vramp = controlled
4th harmonic distortion 4th H.D. — -40 -36 dBm
Input VSWR VSWR (in) — — 3 —
Output power (1) Pout (1) 336 341 — dBm  Vramp < Vramp,max,
Output power (2) Pout (2) 321 325 — dBm  Vbat = 3.1V, Vramp <
Vramp,max, Ta = +85°C
Isolation (1) — — — -52 dBm  Vramp = 0.13V, Vixb = 0V
Isolation (2) — — -40 -10 dBm  Vramp =0.13V, Vixb = 2.7V
Stability — No parasitic — Pout < 33dBm ,Vramp < 2.4V
oscillation Rg = 500hm,
Output VSWR = 15 : 1 All phases
Turn On/Off Time tr tf — — 5 us Vramp = 0.2 to 2.4V(10us),
Pout = 5 to 33.0dBm,
Power Slope Slope 2 — 220 dB/V Pout=5to0 33.0dBm
Tx Leakage for — 8 — dBm  Pout = 33.0dBm
RX-LB port
Power Control Stability
Pout,Vramp adjust to (at Pin=+3dBm, Ta=+25°C, 5.0to 13.0to 33.0 dBm
f=897.4MHz,Vbat=3.5V) 11.0 31.0
Pout Variation (at f=880-915MHz,Pin=0 to+6dBm, +3.5 +1.8 +1.5 dB
Ta=25°C, Vbat=3.1-4.6 V)
Pout,Vramp adjust to (at Pin=+3dBm, Ta=+25°C, 5.0to 13.0 to 33.0 dBm
f=897.4MHz,Vbat=3.5V) 11.0 31.0
Pout Variation (at f=880-915MHz,Pin=0 to+6Bm, 5.5 +3.5 +2.0 dB
Ta=-15to +85°C , Vbat=3.1-4.6V)
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Electrical Characteristics for DCS1800 Tx mode (Ta = +25°C)
Test conditions unless otherwise noted:

f=1710 - 1785MHz , Vbat = Vbat_PC = 3.5V, Pin = 3dBm , Vramp = 2.4V ,

Vitxb =2.7V, Vband =2.7V, Rg =Rl =50 ohm , Ta = +25°C, Vmode=2.7V

Pulse operation with pulse width 1154us and duty cycle 2:8 shall be used.

Item Symbol Min Typ Max Unit  Test Condition

Frequency range f 1710 — 1785 MHz

Input power Pin 0 +3 +6 dBm

Control voltage range Vramp 0.2 — 2.4 \%

Supply voltage Vbat 3.1 3.5 4.6 \%

Total efficiency Eff - 35 — % Peak Efficiency

2nd harmonic distortion 2nd H.D. — -40 -36 dBm Pout=31.4dBm,

3rd harmonic distortion 3rd H.D. — -40 -36 dBm Vramp = controlled

4th harmonic distortion 4th H.D. — -40 -36 dBm

Input VSWR VSWR (in) — — 3 —

Output power (1) Pout (1) 315 320 — dBm Vramp < Vramp,max,

Output power (2) Pout (2) 29.5 30.0 — dBm Vbat = 3.1V, Vramp<
Vramp,max,Ta =+85°C

Isolation (1) — — — -52 dBm Vramp = 0.13V, Vixb = 0V

Isolation (2) — — -30 -10 dBm Vramp = 0.13V, Vixb = 2.7V

Stability — No parasitic —  Pout<30Bm ,Vramp<2.4V

oscillation Rg = 500hm,

Output VSWR = 15 : 1 All phases

Turn On/Off Time tr,tf — — 5 us  Vramp =0.2 to 2.4V(10us),
Pout = 0 to 30.0dBm,

Power Slope Slope 2 — 270 dB/V Pout=0to 30.0dBm

Tx Leakage for — — 3 — dBm Pout = 30.0dBm

RX-HB port

Power Control Stability

Pout,Vramp adjust to (at Pin = 0dBm, Ta = +25°C, 0to 2.0 4.0to 14.0to 30.0 dBm
f = 1747.4MHz Vbat = 3.5V) 12.0 28.0

Pout Variation (at f = 1710-1785MHz, Pin = 0 to+6dBm +3.8 +2.8 +1.8 +15 dB
Ta=+25°C, Vbat = 3.1-4.6V)

Pout,VPC adjust to (at Pin = 0dBm, Ta = +25°C, 0to 2.0 4.0 to 14.0 to 30.0 dBm
f=1747.4MHz,Vbat = 3.5V) 12.0 28.0

Pout Variation (at f = 1710-1785MHz, Pin = 0 to+6dBm +55 +4.5 +3.5 +2.0 dB

Ta =-15to +85°C, Vbat = 3.1-4.6V)
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Circuit Diagram
Vbat RX-LB
4 A
GSM IJ Power ANT_SW
coupler
Pin-LB ™ U0 II: — Low Pass
L‘/ Filter
PIN
Diod
Vbat_PC » LI | < Diode
Vixb » _ Iy
Vband » AE;]'?_SS‘\KI‘V M Diplexer Hi
Vmode » a | |
APC
Ramp|—m ireLli
Vramp » ﬁ&TP circuit || s ESD
0 |PIN protect
o Diode
> N ) Low Pass
in- < i
Pin-HB DCS / | Power Filter
1800 o coupler
i AY v
Vbat Vapc Verror RX-HB
Logic Matrix for mode switch
Vixb Vband Vmode
STl PA OFF=0 Tx LB=0 Rx=0
PA ON=1 Tx HB=1 Tx=1
GSM Rx 0 X 0
DCS Rx 0 X 0
STANBY 1 X 0
GSM Tx 1 0 1
DCS Tx 1 1 1
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Evaluation Board

Top view:
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Pin configurations for right connector

Evaluation Board Circuit Diagram
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Pad arrangement
1 .Pin-LB
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3. Verror
4,13 . Vbat
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Top View
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Timing Chart(recommended bias timing)

Tx Modetiminq‘example

Input Power

Vband
(Low/High band)

Vixb
(Tx enable)

Vramp

Vmode
(ANT SW ON)
14-
-1 ()]
Pwr **-30dBc/
Vs -17dBm
Time

*kk =

—ﬁ—'\- t1>0 : -r-t2>0 (*)GSM900:-4 dBc for PCL16,
—r ——————————————————— T -2 dBc for PCL17,
: ! ' -1 dBc for PCL18, 19.
¥ ! DCS1800:-4 dBc for PCL11,
—pHe 1350 t4>0—>He— -2 dBc for PCL12,
S 3 S -1 dBc for PCL13~15.
b : (**)GSM900:-30 dBc or -17 dBm.
t5>0—n'—|7 \I— “16>0 DCS1800:-30 dBc or -20 dBm.

(***)GSM900:-59 dBc or -36
dBm,
DCS1800:-48 dBc or -48 dBm.

... whichever is the higher.

10us 8us 10us

Rx Mode timing example

Vixb

Vband

PIN diode + Diplexer type ANT
switch is no need bais control

Rx Data
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Package Dimensions [unit : mm]
Top view 1.20max
5.5 +/-0.2mm
< > <4—Pp
16 15 14 13 12 11
A
17 10
e
18 9 &
o
19 8 ¥
o
20 7 9
'
1 2 3 4 5 6
................................................. Side view
Bottom view [unit . mm]
< 5.5+/-0.2 R
< (5.0625) > Pad arrangement
< (4.275)
) (3.525) . 1 .Pin-LB
< (2.375)
<« (1625) |, 2 . Vapc
(40(2.353)75) (4 -0.5250) 3. Verror
A A A A A/ 4 . 4’13'Vbat
i s paNEREraNEREE 5 ANT
18 g 2 LM LY L] L] .

AE o g ol " 10 . RX-HB
gl ¥ - [20] | _
5la |_] E 11 . RX-LB
| @ =) 15 . Vbat PC
vl \ [19 S -
§ I_:I ) e (3.40) (8- 0.525>0.45) 16 . Pin-HB

EJ 9 17 . Vramp
[17] 0 18 .Vmode
P ]
19. Vtxb
20 . Vband

16}

A

(8 - 0.45>0.525)

The others : GND
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Remark:
1) Coplanarity of bottom side of terminals are less than 0.1mm. Measured condition

is as follows (Fig.1): Put the product on the level surface, and measure the gap
between the product and the level surface.

2) Coplanarity of topside is less than 0.15mm. Measured area is 4.5 x 4.5mm from
center of the module surface (Fig.2).

<«2.5mm .,
4.5mm._, E 3
- . ﬂ E
| .
model @—k e E\ i © vy
{ 0.1mm Max. uE) L% - _Mei%u_reg__ resin J
mode2 EE—'- Bl < area substrate
\ ) |
i
Fig.1 Coplanarity measurement Fig.2 Measure area of surface coplanarity
Mounting

1) Unevenness and distortion at the surface of PCB should be as small as possible.

2) Recommended foot print pattern is shown in Fig3. To get good thermal diffusion
and stability, all the GND terminals must be soldered to PCB.

3) Recommend solder stencil is shown in Fig.4. Recommended thickness is 0.1mm.
If thickness is different from 0.1mm, the solder area should be adjusted to be
equal volume of solder as recommended solder stencil for every terminals.

Document No: RFM070284
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[unit : mm]
< (4.8875) R
< (4.10) _
< (3.70) _
< (335) R
< (2.95)
< (2.875) dq
D (2200
O |¢—_(1.925)
Q| leL145 (4 - 0.52507)
o —
Sl 1(0:2625)
A A 4 ' W A,LB.A 4 —|
~| ~
Ol ™~ L i
_ o< o] o
IS IR ——— —
o2
o A
~o| \
& o L‘,\’ ™~ A
(5| o Q@ A
8l<l T (8 - 0.525>0.45)
N
v - (16 - 0.52507])
‘ J
(0.05) |- &
©775) |, o (8 - 0.45>0.525)
0.975
< (2.675) R
< (2.875)
< (3.825)
D (4.375) -
< (5.250) R

GND pattern(closed by solder resist)

- GND pattern(solder resist opening)

Fig.3 Recommended PCB foot print pattern
Top View
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[unit : mm]
< (4.835)
P (4.0475)
< (3.6475)
< (3.2975)
P (2.8975) -
(21475
_ (1.3975 (4 —0.42>0.43)
o 1g(0.21)
|
A A 4 Y 111 IREEEN
o] 3 T T T O
| N[ 1o
R
~| 0 AR
MRS |
a8 1
| & L]
D | ~ 1
©
@ | 1] D
g ] HN (8-0.42>0.37)
S 1T 1]
FH— [ ]
1T 1]
HH—11 4[]
(16 - 0.42><0.43)
N
EREEEREY

(8-0.37>0.42)

Fig.4 Recommended solder stencil pattern
Top View
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Soldering

1) Soldering temperature and time for I.R. reflow and hot air reflow must be within
the following reflow profile shown in Fig5. In the case of using solder including Pb
is shown in profile(a) and Pb-free solder is shown in profile(b).

2) Don't apply dipping solder method to soldering.

3) The recommended component of solder paste including Pb is Sn/Pb/Ag(=62/36/2).

4) The recommended component of Pb-free solder paste is Sn/Ag/Cu(=96.5/3/0.5).

5) Re-soldering is permitted only once, in order to keep the reliability of terminal
connection.

6) Don't use the soldering iron for re-work process, because the product has to be
fully soldered its bottom side of terminals for stable operation.

<Soldering>

(deg.C) 220 deg.C,10[s]
<—
230 -----mooooooooooo-oosS
T e . Max. peak 230 [deg.C]
1to 4 [deg.Cls i
| <Pre-heating> : <Natural-cooling>
160 ! ;
140 __________ I . h '1 [degC/S]
; 60t090 sl 30max [s]i
1 [deg.C/ [ Example
profile
Measuring Point
Room 4 [deg.C/s] -4 [deg.Cls] 9
temp. Resin
_ _ Time (sec.) \A‘
(@) Solder including Pb
<Soldering> \\

(deg.C < 250 deg.C,20][s] E
26071" """ TTTTTTTmmmommmmmes Substrate
2504 -=======mmmmmmmmmm—m e i Max. peak 260[deg C]

1to4 [deg.Cls] : (c) Measuring Point
i <Natural-cooling>
180 ~~"""""""77 i
70~~~ | ; | -1 [deg.C/s]
1 601090 s] ; 35t080s]1
1 [deg.C/ > Example
prdfile
Room 4 [deg.C/s] -4 [deg.C/s]
temp.

Time (sec.)

(b) Pb-free solder

Fig.5 Recommended reflow profile

Renesas Technology Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
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Keep safety first in your circuit designs!
Notes regarding these materials

1.

These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corporation product best suited to the
customer's application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.
Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of any product
data, diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the
time of publication of these materials, and are subject to change by Renesas Technology Corporation without notice due to product improvements or other
reasons. It is therefore recommended that customers contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product
distributor for the latest product information before purchasing a product listed herein.
The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
Please also pay attention to information published by Renesas Technology Corporation by various means, including the Renesas Technology Corporation
Semiconductor home page (http://www.renesas.com).
When using any or all of the information contained in these materials, 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. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.
Renesas Technology Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which
human life is potentially at stake. Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.
The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials.
If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government
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 and/or the country of destination is prohibited.
Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.
The correspondence of this product to China-ROHS is as follows.

a) Information of substances or elements contained in product:

name hazardous and toxic substances/ elements
Lead Mercury Cadmium Hexavalent Polybrominated Polybrominated
(Pb) (Hg) (Cd) Chromium Biphenyls Diphenyl Ethers
(Cré+) (PBB) (PBDE)
RPF88130B
X O O O O @)

O ' Indicates that all of the relevant hazardous and toxic substances which contains in all of the relevant homogeneous materials are below the
required limit prescribed by SJ/T11363-2006.
; Indicates that at least the relevant hazardous and toxic substances which contains in the relevant homogeneous materials exceed the required
X limit prescribed by SJ/T11363-2006. (In EU-ROHS, it is an exempted item.)
b)Environment-Friendly Use Period : 10 year
Environment-Friendly Use Period is caluculated based on the thechnical life.
Environment-Friendly Use Period = technical life / (average number of operating hours per day * 365).

LENESAS

http:/fwww renesas.com

Copyright © 2003, Renesas Technology Corporation, All rights reserved. Printad in Japan.
Colophon 0.0
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