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STPACO1F2

IPAD™  RF detector for power amplifier control

Features

m STPACO1F2 has two outputs

— one for the signal detection

— one for the temperature compensation
Vbcout = 0.88 V at 0.85 GHz at 10 dBm
Vpcout = 1.07 V at 1.85 GHz at 10 dBm
Vsupply
Lead-free package

=5V max

Benefit

m The use of IPAD technology allows the RF
front-end designer to save PCB area and to
drastically reduce parasitic inductances.

Applications

Target applications are cellular phones ax PDA
using GSM, DCS, PCS, AMPS, TDM\, TOMA
and 800 MHz to 1900 MHz frequur.cv ranges.

Description

The STPACO1F2 is an integrated RF ('eiactor for
the power coiti )l stage. It converis R.= signal
coming 1671 the coupler into a L signal usable
by the diyi.al stage. It is basva on the use of two
swmia: diodes, one areviding the signal detection
while the second one is used to provide
temperature iifcrriation to a thermal
compensaiior stage. A biasing stage suppresses
the de ectiun diode drop voltage effect.
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Characteristics STPACO01F2

1 Characteristics

Table 1. Absolute ratings (Tymp = 25 °C)

Symbol Parameter Value Unit

Vgias | Bias voltage 5 \
Pre RF power at the RF input 20 dBm
Fop Operating frequency range 0.8t02 GHz
Vpp ESD level as per MIL-STD 883E method 3015.7 notice 8 (HBM) 250 \
Top Operating temperature range -30to+85 °C

Tstg Storage temperature range -55t0 + 150 : _°‘3

Table 2. Parameters related to bias voltage A\

Symbol Parameter Test conditions Min. TV T Max. Unit
Vgias | Operating bias voltage 22 ' ) Nt 3.2 \
Izias Bias current Vgiag=3.2V x X 0.5 mA

Table 3. Parameters related to detection funciizcn
(VBias + 2.7 V, DC output load = 1% kQ)
Symbol Parameter ¢t conditions Min. | Typ. | Max. | Unit

F = 1.85 GHz, Pgg = 10 dBm 097 | 1.07 | 117

DC output voltag= F=1.85GHz, Pgr=-20dBm | 1.83 | 1.93 | 2.03
Vpcout | (s€€ Figure 1, \Y
Ing = 50 HA) F=0.85GHz, Pgr=10dBm | 0.78 | 0.88 | 0.98

F=0.85GHz, Pgg=-20dBm| 1.83 | 1.93 | 2.03
0<Tymp<70°C

L'\C.Ul..]tput voltage F = 1.85 GHz, Pgg = 10 dBm 0.09
AVpcou | variation (see Figure 7, \Y
1 lDC =50 ”A) 22< VB|AS <32V 0.44
'L F = 1.85 GHz, Pgg = 10 dBm
Table 4. Parameters related detection function
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
v Temperature output | = _ 54,2 183 | 193 | 203 | Vv
Temp | yoltage (see Figure 8 | PC~=°°H ' ' '
Temperature output Ipc =50 pA, 0 < Tymp <70 °C 0.09
AV1emp | voltage variation \
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STPACO1F2

Characteristics

Figure 3. Vpcout measurement circuit Figure 4. Vpcoyt Versus RF input power
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Application information STPACO1F2

Figure 9.  Viemp Output voltage versus ambient temperature
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2 Application information

Figure 10. Application diagram
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The SV™ACU1 is the first part of the power amplifier stage and provides both RF power and
dic: temperature measurements. Figure 10 shows the basic circuit of RF detector.

A coupler located on the line between RF amplifier output and the antenna takes a part of
the available power and applies it to STPACO01 RF input.

The RF detector and the low-pass filter provide a DC voltage depending on the input power.
Thermal compensation provides a DC voltage depending on the ambient temperature. As
the detection system and the thermal compensation are based on the same topology,
VDCout will have the same temperature variation as Viemp. Connected to a differential
amplifier, the output will be a voltage directly linked to the RF input power. VDCout and
Vtemp must be biased with 50 pyA DC current.

This topology offers the most accurate output value as it is 100% compensated.
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STPACO1F2 Package information

3 Package information

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a lead-free second level interconnect. The category of
second level interconnect is marked on the inner box label, in compliance with JEDEC
Standard JESD97. The maximum ratings related to soldering conditions are also marked on
the inner box label. ECOPACK is an ST trademark. ECOPACK specifications are available at
www.st.com.

Figure 11. Flip Chip dimensions
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Ordering information

STPACO1F2

Note:

6/7

Figure 14.

Flip Chip tape and reel specification
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More informations are available in the application notes:

AN1235:"Flip Chip: Package description and recommendatio,s for use

AN1751: “EMI filters: Recommendations and measure -10:it3”

Ordering information

n

10FG¢

Table 5. Ordering inforietion
Order code ‘ Marning Package Weight Base qty Delivery mode
STPACO1F2 T RA Flip Chip 3.3mg 5000 Tape and reel 7”
Revision history
Table 6. Document revision history
Date Revision Changes
21-Oct-2004 1 Initial release.
99-Abr-2008 2 Updated ECOPACK statement. Updated Figure 11, Figure 12,
P Figure 13 and Figure 14. Reformatted to current standards.




STPACO1F2

Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its s ibs'dic.ies (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and se: ncis 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 anc' survices described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and sevi~zs described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual prepe ty 1 ignts is granted under this document. If any part of this
document refers to any third party products or services it shall not be dcem=u a y'cense grant by ST for the use of such third party products
or services, or any intellectual property contained therein or consid~is ¢S @ warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property containe d the -ein.

UNLESS OTHERWISE SET FORTH IN ST’S TERI'S AlI'D CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE Ai'D/2X SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNES®? FCR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINIEMLNT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED Ii ' WRITING BY AN AUTHORIZE REPRESENTATIVE OF ST, ST PRODUCTS ARE NOT DESIGNED,
AUTHORIZED OR WARRANTC:L FCR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS,
NOR IN PRODUCTS O} S/STEMS, WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY, DEATH, OR
SEVERE PROPERTY OR <NVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE GRADE"
MAY ONLY BE US[:P? (N AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resala (f S ~ products with provisions different from the statements and/or technical features set forth in this document shall immediately void
arv a -anty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
1abi ity 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.
© 2008 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 - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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