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                                       CONFIDENTIAL                                  Preliminary 

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 

• 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 
• Small package : 5.5 × 5.5mm(typ)  1.2mm t max. 
• Built-in closed loop APC circuit with power detector performs stable  

TRP(Total Radiated Power) under load mismatch conditions. 
• Built-in Antenna Switch 
• High gain 3stage amplifier: +3dBm input typ. 
• Built-in ESD protection:  outstanding 8KV ESD at Antenna. 
• Lead free soldering process available 
• GPRS Class 12 compatible 
• 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 

6.0 V at no-operation Supply voltage Vbat 
5.0 V at operation(50ohm load) 

Ibat 3.5 A GSM900 Supply current 
 2 A DCS1800 

Control circuit supply voltage Vbat_PC 5 V  
Txon voltage Vtxb 3 V  
Band select  voltage Vband 3 V  
Tx ANT SW voltage Vmode 3 V  
Power control voltage Vramp 2.8 V  
Input power Pin-LB/HB +10 dBm  
Operating case temperature Ta (op) –30 to +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 
Vtxb 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 Ileak — — 20 uA Vbat,Vbat_PC = 4.6V,   
Control voltage off  

Vtxb voltage range(Hi) Vtxb(Hi) 1.4 — 2.8  Tx mode 
Vtxb voltage range(Lo) Vtxb(Lo) 0 — 0.2  Rx mode 
Vtxb current Itxb — — 50 uA Vtxb =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) 1.4 — 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  

Insertion Loss 

— — 1.0 1.3 dB  

VSWR 

ANT & RX-LB 

— — — 2.0   

ANT->RX-HB 

Insertion Loss 

— — 1.2 1.5 dB  

VSWR 

ANT & RX-HB 

— — — 2.5   
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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 , 
Vtxb = 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 V  

Supply voltage Vbat 3.1 3.5 4.6 V  

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) 33.6 34.1 — dBm Vramp < Vramp,max, 

Output power (2) Pout (2) 32.1 32.5 — dBm Vbat = 3.1V, Vramp < 
Vramp,max, Ta = +85°C 

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

Isolation (2) — — -40 -10 dBm Vramp = 0.13V, Vtxb = 2.7V 

Stability  
 

— No parasitic 
oscillation 

 

— Pout ≤ 33dBm ,Vramp ≤ 2.4V  
Rg = 50ohm,  
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 = 5 to 33.0dBm 

Tx Leakage for  

RX-LB port 

 — 8 — dBm Pout = 33.0dBm 

       

       

 
Power Control Stability

      

Pout,Vramp adjust to (at Pin=+3dBm, Ta=+25°C, 
f=897.4MHz,Vbat=3.5V) 

5.0 to 
11.0 

13.0 to 
31.0 

33.0 dBm 

Pout Variation (at f=880-915MHz,Pin=0 to+6dBm,     
Ta=25°C , Vbat=3.1 -4.6 V) 

±3.5 ±1.8 ±1.5 dB 

Pout,Vramp adjust to (at Pin=+3dBm, Ta=+25°C, 
f=897.4MHz,Vbat=3.5V) 

5.0 to 
11.0 

13.0 to 
31.0 

33.0 dBm 

Pout Variation (at f=880-915MHz,Pin=0 to+6Bm,            
Ta=-15 to +85°C , Vbat=3.1-4.6V) 

±5.5 ±3.5 ±2.0 dB 
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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 , 
Vtxb = 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 V  

Supply voltage Vbat 3.1 3.5 4.6 V  

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) 31.5 32.0 — 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, Vtxb = 0V 

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

Stability  
 

— No parasitic 
oscillation 

 

— Pout ≤ 30Bm ,Vramp ≤ 2.4 V  
Rg = 50ohm,  
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 = 0 to 30.0dBm 

Tx Leakage for  

RX-HB port 

— — 3 — dBm Pout = 30.0dBm 

       

 
Power Control Stability 

      

Pout,Vramp adjust to (at Pin = 0dBm, Ta = +25°C,  
f = 1747.4MHz,Vbat = 3.5V) 

0 to 2.0 4.0 to 
12.0 

14.0 to 
28.0 

30.0 dBm

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

±3.8 ±2.8 ±1.8 ±1.5 dB 

Pout,VPC adjust to (at Pin = 0dBm, Ta = +25°C, 
 f = 1747.4MHz,Vbat = 3.5V) 

0 to 2.0 4.0 to 
12.0 

14.0 to 
28.0 

30.0 dBm

Pout Variation (at f = 1710-1785MHz, Pin = 0 to+6dBm 
Ta = -15 to +85°C , Vbat = 3.1-4.6V) 

±5.5 ±4.5 ±3.5 ±2.0 dB 
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Circuit Diagram 

 

 

 

 

                   

 

 

 

 

 

 

Logic Matrix for mode switch  

Vtxb Vband Vmode 
Mode PA OFF=0          

PA ON=1 
Tx LB=0           
Tx HB=1 

Rx=0              
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 

Vbat Vapc

ANT

DCS 
1800 

GSM 
900 

ANT_SW  

ESD 
protect 

Diplexer 

Vramp

Vband
Vtxb

Vbat_PC

Pin-LB

Pin-HB

RX-HB 

RX-LB Vbat 

Verror

APC 
circuit

Low Pass 
Filter

PIN 
Diode 

PIN 
Diode 

Low Pass 
Filter 

Power 
coupler

Power 
coupler

Vmode

Bias & 
Ant_SW  

Ramp 
filter 
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Evaluation Board 

Top view:                                                                  Bottom view: 

 

 

 

 

 

 

 

Evaluation Board Circuit Diagram 
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Pin configurations for right connector

C1 

C1:150uF TANTALUM ELECTROLYTE
C2:10nF       C6:1nF     C10: 1nF 
C3:100nF     C7:1nF     R1:15k Ohm 
C4:10nF       C8:100pF R2:0     Ohm 
C5:100pF     C9:100pF

C2 C3 

C4 
C5 

C6
C7

C8 
C9 

R2 R1 

C10

Pad arrangement 

1 .Pin-LB 

2 . Vapc   

3 . Verror  

4,13 . Vbat  

6 . ANT 

10 . RX-HB  

11 . RX-LB 

15 . Vbat_PC  

16 . Pin-HB  

17 . Vramp 

18 .Vmode 

19. Vtxb     

20 . Vband  
The others : GND 
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Timing Chart(recommended bias timing) 

 

 

 

 

 

 

Vband

Vtxb

Rx Data

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

Tx Mode timing example 

Rx Mode timing example 
10us 8us 10us 10us 8us 10us

***

Pwr
vs

Time

Vramp

Input Power

-17dBm

-1
14

**-30dBc/

**(-6)

(*)GSM900:-4 dBc for PCL16,
-2 dBc for PCL17,
-1 dBc for PCL18, 19.
DCS1800:-4 dBc for PCL11,
-2 dBc for PCL12,
-1 dBc for PCL13~15.
(**)GSM900:-30 dBc or -17 dBm.
DCS1800:-30 dBc or -20 dBm.
(***)GSM900:-59 dBc or -36
dBm,
DCS1800:-48 dBc or -48 dBm.
… whichever is the higher.

Vband
(Low/High band)

t1>0 t2>0

Vmode
(ANT SW ON)

t7>0 t8>0

Vtxb
(Tx enable)

t4>0t3>0

t5>0 t6>0
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Package Dimensions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pad arrangement 
1 .Pin-LB 
2 . Vapc   
3 . Verror  
4,13 . Vbat  
6 . ANT 
10 . RX-HB  
11 . RX-LB 
15 . Vbat_PC  
16 . Pin-HB  
17 . Vramp 
18 .Vmode 
19. Vtxb     
20 . Vband  

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). 

 

 

 

 

 

 

 
 
 
 
 
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.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 Coplanarity measurement Fig.2 Measure area of surface coplanarity
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Fig.3 Recommended PCB foot print pattern 
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Fig.4 Recommended solder stencil pattern 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Renesas Technology Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan 

(Fig3)  Recommended reflow profile
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<Natural-cooling>

(b)  Pb-free solder 
Time  (sec.)

(deg.C)

Room
temp.

180

260

1 [deg.C/s]

1to4 [deg.C/s]

-1 [deg.C/s]

Max. peak 260[deg.C]

<Pre-heating>

<Soldering>

Example
profile

35to80 [s]
170

60to90 [s]

250

250 deg.C,20 [s]

4 [deg.C/s] -4 [deg.C/s]

(a)  Solder including Pb
Time  (sec.)

60to90 [s]

(deg.C)

Room
temp.

160
140

230

1 [deg.C/s]
30max. [s]

1 to 4 [deg.C/s]

-1 [deg.C/s]
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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. 

2. 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. 

3. 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). 

4. 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. 

5. 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. 

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials. 
7. 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. 

8. Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.                                                   
9. The correspondence of this product to China-ROHS is as follows. 

a)  Information of substances or elements contained in product: 

; 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 
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). 

 

 

 

hazardous and toxic substances/ elements name 

Lead 
(Pb) 

Mercury 
(Hg) 

Cadmium 
(Cd) 

Hexavalent 
Chromium 

(Cr6+) 

Polybrominated 
Biphenyls 

(PBB) 

Polybrominated 
Diphenyl Ethers 

(PBDE) 
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 
 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com 

CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 
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