Electrical characteristics STPTIC-27L1

1 Electrical characteristics

Table 1. Absolute maximum ratings (limiting values)

Symbol Parameter Rating Unit
Pin Input peak power RFy (CW mode)/all RF ports +39 dBm
Vesprem) | Human body model, JESD22-A114-B, all I/0 Class 1B(") %
Vespmmy | Machine model, JESD22-A115-A, all I/O 100 \
T gevice Device temperature +125 i
Tstg Storage temperature -55 to +150 ¢
Vy Bias voltage 25 \Y

1. Class 1B defined as passing 500V, but fails after exposure to 1000V ESD pulse.

Table 2. Recommended operating conditions

Rating
Symbol Parameter Unit
Min. Typ. Max.
PN RF input power - +33 +39 | dBm
Fop Operating frequency 700 - 2700 | MHz
Tgevice |Device temperature - - +100 oc
Top Operating temperature -30 - +85
Vgias Bias voltage 1 - 22 \Y
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Electrical characteristics

Table 3. Representative performance (T, = 25 °C otherwise specified)

Value
Symbol Parameter Conditions Unit
Min Typ Max
Cqv capacitor at 1V bias STPTIC-27L1 2.7 3.1 3.5 pF
Coy capacitor at 2V bias STPTIC-27L1 2.43 2.7 297 pF
Coov capacitor at 22V bias STPTIC-27L1 0.66 0.77 0.87 pF
AC Tuning range Ratio between C1V/szv(1) 4/1 - - -
I Leakage current Measured with V.o =22 V - - 100 nA
Qs Quality factor Measured at 700 MHz at 2 V 50 60 - -
Qup Quiality factor Measured at 2700 MHz at 2 V 35 40 - -
Vpias = 1 V@A) 60 - -
IP3 Third order intercept point dBm
Vpias = 22 VI4) 80 - -
Vpias = 1 VEA) - - -65
H2 Second harmonic dBm
Vpias = 22 V3)4) - - -75
Vpigs = 1 VEA) - - -50
H3 Third harmonic dBm
Vpias = 22 V&) - - -70
From Cpin t0 Crax - - 90
tr Transition time us
From Crax 10 Crin'® - - 90
1. Measured at 100kHz
2. F,=894 MHz, F, = 849 MHz, P, = 20 dBm, P, = -15 dBm, 2f; - f, = 939 MHz
3. 894 MHz, P;, = 34 dBm
4. IP3 and harmonics are measured in the shunt configuration in a 50 W environment
5. One or both of RF;,, and RF; must be connected to DC ground
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Electrical characteristics STPTIC-27L1

Table 4. Representative performance (T, = 25 °C otherwise specified)

Value
Symbol Parameter Conditions Unit
Min Typ Max
Vbias = 2 v(1(2) 70 - -
IP3 Third order intercept point dBm
Vpias = 20 V(1N(2) 80 - -
Vpias = 2 V@) - - -65
H2 Second harmonic dBm
Vpias = 20 V@) - - -65
Vpias = 2 VEI2) - - -50
H3 Third harmonic dBm
Vpias = 20 V@) - - -70

1. P4 =+25dBm, P, = +25dBm (see measurement data Figure 6 with f1 = 894 MHz, 2 = 849 MHz, 2f1-f2 = 939 MHz)
2. ilP3 and harmonics are measured in shunt configuration in a 50 Q environment

3. Pin =34 dBm, CW (see measurement data Figure 4 and Figure 5)
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Electrical characteristics

Figure 2. Capacitor variation versus bias

Figure 3. Quality factor versus frequency
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Figure 4. Harmonic power versus bias voltage
(series)
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Figure 5. Harmonic power versus bias voltage
(shunt)

Harmonic power (dbm) pin = +34dbm at 850 MHz
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Figure 6. Third order intercept point (IP3)
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Package information STPTIC-27L1
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Package information

e  Epoxy meets UL94, VO
e Lead-free package

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.

QFN package information

Figure 7. QFN package outline
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The land pattern below is recommended for soldering the device on PCB.

NC stands for No Connect, this pad must not be connected on application board. Please
leave this pad floating.

When used in shunt configuration, it is recommended to connect RF2 to GND

Figure 8. Recommended PCB land pattern for QFN package
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3

Packing information

Figure 9. QFN tape and reel outline
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Table 5. Pinout description
Pad / Ball number Pin name Description
A1l DC bias DC bias voltage
B1 RF2 RF input / output
C1 RF2 RF input / output
A2 NC Not connected
B2 RF1 RF input / output
Cc2 RF1 RF input / output
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Reflow profile STPTIC-27L1

3 Reflow profile

Figure 11. ST ECOPACK® recommended soldering reflow profile for PCB mounting
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Note: Minimize air convection currents in the reflow oven to avoid component movement.

Table 6. Recommended values for soldering reflow

Value
Profile

Typical Max.
Temperature gradient in preheat (T = 70-180 °C) 0.9 °C/s 3°Cls
Temperature gradient (T = 200-225 °C) 2°Cls 3°Cls
Peak temperature in reflow 240-245 °C 260 °C
Time above 220 °C 60 s 90s
Temperature gradient in cooling -2t0 -3 °C/s -6 °C/s
Time from 50 to 220 °C 160 to 220 s
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STPTIC-27L1 Ordering information
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Ordering information

Figure 12. Ordering information scheme

ST PTIC - 27 L 1 M6
Manufacturer Product family - Capacitor Linearity Tuning Package
value
ST PTIC 12=12pF F: Standard (x24) 1=4.1tuning M6 : QFN
Microelectronics Parascan™ tunable 27=2.7pF G: Standard (x24) 2=5.1tuning C5:WLCSP
Integrated capacitor 33=3.3pF H: High (x36)
39=39pF L: High (X48)
47 =4.7 pF
56 = 5.6 pF
68 = 6.8 pF
82 =8.2 pF
Table 7. Ordering information
Part Number Marking Base Qty Delivery Mode
STPTIC-27L1M6 27L 3000 Tape and reel

Revision history

Table 8. Document revision history

Date Revision Changes

20-Jul-2015 1 Initial release.
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STPTIC-27L1

IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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