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STRAFT-P98L15

Antenna tuner for cellular application

Datasheet  production data

Features
■ 50  nominal Input for a wide range of output 

impedances

■ Wide operating frequency range 
(824 MHz to 2170 MHz)

■ Specifically optimized to match single antenna 
cellular platforms

■ RF tuner module controlled through an 
associated device (STHVDAC-303xF6) with 
three-wire serial interface 

■ LGA package

■ Small footprint: 2.7 x 3.8 mm2

Benefits

■ Cellular antenna adaptive RF matching 
network

■ Mobile phone TRP, TIS and current 
consumption optimization through antenna 
impedance control

■ Ease of antenna design by actively adjusting 
the antenna impedances 

■ Enables the use of smaller / thinner antenna in 
mobile phones

Applications
■ Multiband GSM/WCDMA mobile phone

■ Cellular antenna tunable matching network

■ Mobile phone TRP and TIS optimization and 
alignment to 3GPP requirements

■ Open loop application

Description
Building high performance multimode / multiband 
mobile phones requires antennae capable of 
working over a wide frequency range. Such 
antennas are very difficult to fit within the mobile 
phone package, requiring the antenna designer to 
balance the antenna performance to the required 
form factor constraints.

This RAFT tuner has been specifically designed 
to tune the antenna impedance, by controlling the 
matching network located between the front end 
module output and the antenna, relaxing the 
constraints related to antenna design.

An optimized matching of the antenna to the 
platform can then be guaranteed during mobile 
phone operation, enabling TRP and TIS 
requirement to be met and optimized according to 
network operators stringent requirements.

The RAFT is dedicated to single antenna 
platforms. 

Tuners are designed to operate over wide 
frequency range to cover multimode / multiband 
mobile phones.

Thanks to the associated control IC (STHVDAC-
303xF6) the RAFT antenna tuner module allows 
mobile handset RF performance to be tailored on 
a band-by-band basis.

LGA package
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1 Characteristics

Figure 1. Functional block diagram

         

Table 1. Pinout description

Pin number Pin name Description

1 VA Bias voltage A

2 GND ground

3 ANT Antenna Port

4 GND ground

5 GND ground

6 GND ground

7 GND ground

8 RFIN RF input Port

9 VC Bias voltage C

10 GND ground

11 VB Bias voltage B

12 GND ground

13 GND ground

14 GND ground

15 GND ground

1
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Table 2. Absolute maximum ratings (limiting value)

Symbol Parameter Rating Unit

PIN Input power RFIN (CW mode) / All RF ports +36 dBm

VESD (HBM) Human body model, JESD22-A114-B, all I/O 500 V

VESD (MM) Machine model, JESD22-A115-A, all I/O 100 V

Tdevice Maximum device temperature +115 °C

Tstg Storage temperature range -55 to +150 °C

Vbias Bias voltage range -0.3, 20 V

Table 3. Recommended operating conditions

Symbol Parameter
Rating

Unit
Min. Typ. Max.

PIN

RF Input Power (50% duty cycle mode)

RF in (LB)
RF in (HB)
ANT (LB and HB)

- -
+33

+31.5
+13

dBm

VSWR Ruggedness (reference to 50 ) - - 10:1 -

TOP Operating temperature -25 - +85 °C

VX Bias voltage 2 - 16 V

Table 4. Electrical characteristics

Symbol Parameter
Rating

Unit
Min. Typ. Max.

ILVA Leakage current on VA bias pin, VA = 16 V - 0.5 2 µA

ILVB Leakage current on VB bias pin, VB = 16 V - 0.5 2 µA

ILVC Leakage current on VC bias pin, VB = 16 V - 0.5 2 µA
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Figure 2. STRAFT-P98L15 smith chart coverage at 915 MHz (Port 2 conjugate)

Table 5. RF LB performance(1)

Symbol Parameter
Conditions

Min. Typ. Max. Unit
index VA VB VC ZANT_LB_nom

VSWRLB

LB impedance mismatch at 
915 MHz calculated according 
to design complex impedance 
target (ZANT_LB_nom)

m1 16 V 2 V 16 V 0.39 -j 0.47 - - 3:1

m2 5 V 16 V 2 V 0.64 -j 1.16 - - 3:1

m3 2 V 8 V 2 V 1.19 -j 0.19 - - 3:1

m4 2 V 16 V 2 V 1.35 -j 1.36 - - 3:1

m5 16 V 16 V 2 V 0.29 -j 0.86 - - 3:1

m6 16 V 16 V 16 V 0.35 -j 0.70 - - 3:1

m7 16 V 2 V 2 V 0.44 -j 0.27 3:1

m8 16 V 2 V 16 V 0.27 -j 0.38 3:1

m9 2 V 2 V 2 V 0.57 -j 0.12 3:1

m10 5 V 10 V 7 V 0.744 -j 0.63 3:1

DLLB
LB tuner nominal dissipative 
loss at 915 MHz

ANT port loaded with 50 , 
for Va = 16 V, Vb = 2, Vc = 16 V

- -0.5 -1(2) dB

HxLB Tuner output harmonics level

VA, VB, VC set to minimize S21,
824 MHz < f0 < 915 MHz

Harmonics from 1 GHz to 2.88 GHz, 
ANT port loaded by 50 
Lshunt = 12 nH, and Ls = 2.2 nH

- - -30 dBm

1. Conditions: Freq from 824 MHz to 960 MHz, Pin = +33 dBm, Tamb = 25 °C, duty cycle 25%, RF IN and ANT ports loaded by 
50 , otherwise specified 

2.  Measured with tuner input/output loaded with 50 ohms. As the tuner output is not matched to 50 ohms, this parameter 
represent the dissipative loss {DLLB = 20*log(S21) - 10*log(1-mag(S22)²)}
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Table 6. RF HB performance(1)

Symbol Parameter
Conditions

Min. Typ. Max. Unit
index VA VB VC ZANT_HB_nom

VSWRHB

HB impedance 
mismatch at 1980 MHz 
calculated according to 
design Complex 
Impedance target 
(ZANT_HB_nom)

n1 2 V 2 V 16 V 0.52 +j 0.91 - - 3:1

n2 3 V 2 V 2 V 1.82 +j 2.42 - - 3:1

n3 5 V 16 V 16 V 0.83 -j 0.47 - - 3:1

n4 2 V 12 V 2 V 0.57 +j 1.56 - - 3:1

n5 16 V 16 V 2 V 0.12 -j 0.60 - - 3:1

n6 7 V 2 V 2 V 0.64 -j 1.78 - - 3:1

n7 16 V 2 V 2 V 0.14 -j 0.89 - - 3:1

n8 16 V 16 V 16 V 0.32 -j 0.52 - - 3:1

n9 5 V 2 V 2 V 2.63 -j 2.69 - - 3:1

n10 2 V 16 V 16 V 1.0 +j 0.24 - - 3:1

DLHB

HB Tuner nominal 
dissipative loss at 
1980 MHz

ANT port loaded with 50 , 
for Va = 16 V, Vb = 16 V, Vc = 16 V

- -0.7 -1(2) dB

HxHB
Tuner output harmonics 
level

VA, VB, VC set to minimize S21,
1710 MHz < f0 < 2110 MHz

Harmonics from 1 GHz to 6.51 GHz, ANT 
port loaded by 50 ,

Lshunt = 12 nH, and Ls = 2.2 nH

- - -30 dBm

IMD3HB
Tuner Intermodulation 
Level

VA, VB, VC set to minimize S21, ANT port 
loaded by 50  
Txsignal: +20 dBm@1950 MHz, 

Blocker Signal: -15dBm@1760 MHz,

IMD3 measured @ 2140 MHz 
Lshunt = 12 nH, and Ls = 2.2 nH

- - -105 dBm

1. Conditions: Freq from 1710 MHz to 2170 MHz, Pin = +31.5 dBm, duty cycle 25%, Tamb = 25 °C, RF IN and ANT ports 
loaded by 50 , Otherwise specified

2.  Measured with tuner input/output loaded with 50 ohms. As the tuner output is not matched to 50 ohms, this parameter 
represents the dissipative loss {DLHB=20*log(S21)-10*log(1-mag(S22)²)} 
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Figure 3. STRAFT-P98L15 smith chart coverage at 1980 MHz (Port 2 conjugate)
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2 Application information

Figure 4. Application schematic

         

Table 7. Bill of materials

Components Description Nominal value Package Recommended P/N

P1
Tunable Capacitor 

(PTIC)
3.3 pF die NA

P2
Tunable Capacitor 

(PTIC)
5.6 pF die NA

P3
Tunable Capacitor 

(PTIC)
3.3 pF die NA

L1 Inductor 33 nH 0402
MURATA LQW15AN39NC00 

series

L2 Inductor 6.2 nH 0402
MURATA LQW15AN8N2C00 

series

Lshunt Inductor 3.9 nH 0402
MURATA LQW15AN3N9C00 

series

C1
VC decoupling 

capacitor
100 pF 0201

MURATA GRM0335C1Exxx 
series

Antenna Port

Antenna
Port

Lshunt
Lshunt

Tx/Rx

Tx/Rx

Port

Port

Port1Port2

VA

VA

VB

VB

L2

L1

P2

P1P3

VC

VC

100pF
0201
(Cc)

PI tuner example
Decoupling capacitor Ca and Cb

on PITC bias VA and VB not represented
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3 Ordering information scheme

Figure 5. Ordering information scheme

ST  RAFT  P  98  L  15

STMicroelectronics

Radio antenna frequency tuner

Tuner topology

Design version

Package type

Number of leads

P = PI

L = LGA
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4 Recommendation on PCB assembly 

Figure 6. Recommended land pattern for soldering the device on PCB
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5 Package information

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK® 
specifications, grade definitions and product status are available at: www.st.com. 
ECOPACK® is an ST trademark.

Figure 7. Package dimensions (reference definitions)

         

Table 8. Package dimensions (values)

Reference
Dimensions (mm)

Min. Typ. Max.

A 1.00 1.05 1.10

b 0.42 0.45 0.48

D 3.7 3.8 3.9

E 2.6 2.7 2.8

e - 0.75 -

e1 - 0.825 -

e2 - 1.025 -

z - 0.1 -

bbb - 0.1 -

ccc - 0.1 -

ddd - 0.05 -

eee - 0.05 -

C

B A

bbb M

ddd M

C A B

C

ccc

eee

C

C

D

E

A

b

e1 e

e2

z

z

b
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Figure 8. Package footprint

Module size and footprint are standard for different type of tuner. Tee or PI tuner have the 
same size and footprint so that the tuner topology and Smith chart coverage can be 
adjusted without mobile phone PCB re-design.

Figure 9. Tape dimensions

1

2

3

12

13

4

11

14

5

10

15

6

9

8

7

VA VB VC

ANT

RF INGND

GND GND

GND GND GND GND

Dot identifying Pin A1 location

User direction of unreelingAll dimensions are typical values in mm

4.0

8.0

2.95

2.0

12
.0

4.
05

1.
75

5.
5

Ø 1.55

0.20

1.30

0.30

R 0.50

www.bdtic.com/ST



Package information STRAFT-P98L15

12/14 Doc ID 018981 Rev 1

Figure 10. Reel dimensions (reference definitions)

         

Table 9. Reel dimensions (values)

Package
Base 
qty.

Carrier 
tape 

width
Reel dimensions

W A B (max) C D (min) E (max) F (min)

LGA 2.7x3.8 15L 5000 12 12.4 18.4 13 50 330 20.2

W

Top cover
thickness: 0.10 mm (max)

Embossed carrier

F

ØE

2±0.5

ØC

B

A

ØD
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6 Ordering information

         

7 Revision history

         

Table 10. Ordering information scheme

Ordering code Marking Base Qty Delivery Mode

STRAFT-P98L15 RAFTP98 5000 13’ Tape and reel

Table 11. Document revision history

Date Revision Changes

02-Nov-2012 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2012 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - 
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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