DATA SHEET ¢ SKY65111-348LF

Pin Assignments Absolute Maximum Ratings
Pin Symbol Description Characteristic Value
1,3, GND Connect this pin to the printed circuit board common Supply voltage (Ve & VRer) 55V
81 via lowest possible impedance. Power control voltage (Vapc1 & Vapg2) 3.0V
2 RF IN RF input port RF input power 10 dBm
4 Vel DC power supply input to the first gain stage.
ce P PPl NP - g g Operating temperature -40 °C to +85 °C
5 Vapc1 Power control voltage input to the first and
second gain stages. Storage temperature -65 °C to +85 °C
: : : Performance is guaranteed only under the conditions listed in the specifications table and is
6 Vapc? Power control voltage input to the third gain stage. not guaranteed under the full range(s) described by the Absolute Maximum specifications.
7 VRer Control voltage input to bias control circuit. Exceeding any of the absolute maximum/minimum specifications may result in permanent
d to the device and will void th ty.
9,10, RF OUT/ RF output ports and DC supply voltage inputs to Egg;laggsglut: mz‘)l(li(r:r?ua:ﬂ remlrlgvﬁlsted ?sv;?lrzﬁgigidual parameter. Basing and driving the
11,12 Vee3 third gain stage. amplifier with all absolute maximum ratings listed simultaneously may result in permanent
13 OPEN No connection. Do not connect this pin to ground. damage to the device.
15,16 | Vo2 DC power supply input to the second gain stage. CAUTION: Although this device is designed to be as robust as

possible, ESD (Electrostatic Discharge) can damage
this device. This device must be protected at all times
from ESD. Static charges may easily produce poten-
tials of several kilovolts on the human body or
equipment, which can discharge without detection.
Industry-standard ESD precautions must be employed

at all times.

General DC Electrical Specifications

Parameter Symbol Condition Min. Typ. Max. Unit
Supply voltage Vee 2.5 3.5 5 v
Power control voltage Vapc 0 2.7 2.8 '
Power control range 45 dB
Power control current IVAPC 5 mA
Leakage current Py < -30 dBm, Vape1,2=0.1V 10 pA
Thermal resistance Ry 50 ° C/W
Guaranteed Performance
Vee =35V, Vper = 3.5V, Vppe = 2.7V, Ty = 25 °C

Parameter Symbol Condition Specification Unit
Critical gain 1So41 902-928 NHz, -30 dBm input 36 min. dB
Saturated power Psar 915 MHz 30 min. dBm

Guaranteed performance is as measured in the application’s PC board as defined in this data sheet.
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General RF Transmit Electrical Specifications
Conditions: V(;c =35V, Vpegr=3.5Y, vApc =27V,Py =-30dBm, Ty =25 °C

DATA SHEET ¢ SKY65111-348LF

Parameter Symbol Condition Min. Typ. Max. Unit

Frequency range F 902 928 MHz
Gain 1So41 Small signal 40 dB
Gain variation over frequency IASo4l Small signal 0.3 dB
Input return loss 1S441 Small signal -12 dB
Output return loss 1S90l Small signal -15 dB
Quiescent current Ica (No RF signal) 0.25 A
Output Py g Py 48 cw 29.5 dBm
Current consumption lec Output Py g5 0.7 A
Saturated power @ 915 MHz Psar Vog =35V, VRer = 3.5V, Vapg1,2 =27V 33 dBm
Power added efficiency PAE Psar 50 %
Second harmonic Fp Output Py g5 -28 dBm
Third harmonic Fs Output Py g5 -38 dBm
Ruggedness Output VSWR = 8:1, All phase angles, No module damage

Voo =5V, Py =-5dBm,Vppg = 2.7V or permanent performance

VRee=5V degradation
Stability Output VSWR = 8:1, All phase angles, -36 dBm

VCC =5V, PIN =-10 dBm, VAPC =27V

VRer =5V
Conditions: V(;c =3.5 V, vREF =35 V, vApc =2.7 \I, Pm =-30 dBm, TA =25°C

Parameter Symbol Condition Min. Typ. Max. Unit

Frequency range F 800 1100 MHz
Gain 1So41 Small signal 395 dB
Gain variation over frequency IASol Small signal 1.0 dB
Input return loss 1S441 Small signal -1 dB
Output return loss 1S90l Smal signal -8 dB
Output P1 g5 Py 48 cw 27 dBm
Quiescent current Icq (No RF signal) 0.25 A
Current consumption lec Output Py g5 0.7 A
Second harmonic Fo Output Py g5 -17 dBm
Third harmonic Fs Output Py g5 -35 dBm
Ruggedness Output VSWR = 8:1, All phase angles, No module damage

Vog =5V, Py =-5dBm, Vapg = 2.7V or permanent performance

VRe=5V degradation
Stability Output VSWR = 8:1, All phase angles, Vgc =5V, 36 dBm

Py =-10 dBm, Vapg = 2.7V, VRgr =5V
Saturated power @ 800 MHz Psar Voo =35V, VRep = 3.5V, Vppe1,2 =27V 32 dBm
Power added efficiency @ 800 MHz PAE Psar 45 %
Saturated power @ 1100 MHz Psar Vog =35V, Vrer = 3.5V, Vpapg1,2 =27V 30 dBm
Power added efficiency @ 1100 MHz PAE Psar 40 %

Unless otherwise stated Vger = Vgg.

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
200428 Rev. E  Skyworks Proprietary Information. e Products and product information are subject to change without notice. ® February 12, 2007

Downloaded from AFFOW.Com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

DATA SHEET ¢ SKY65111-348LF

Typical Performance Data

25

15

Pour (dBm)

M \/ppc1 Sweep 25 °C

M Vapc1,2 Sweep 25 °C
Vapc2 Sweep -40 °C
Vapc1 Sweep 85 °C

M Vppc1,2 Sweep 85 °C

M Vppc2 Sweep 25 °C
M Vppc1 Sweep -40 °C

Vapc1,2 Sweep -40 °C
W Vppc2 Sweep 85 °C

AN

\
AEAV/

0 05 10 15 20 25 30
Vapc (V)

Pour vs. Vapc
915 MHz, Py = -5 dBm

Vapc1 varied from 0 V-2.6 V, Vapc2 held at 2.6 V.
Vapc2 varied from 0 V-2.6 V, Vapc1 held at 2.6 V.
Vapc1 and Vapg2 varied from 0 V2.6 V together.

43
42
4
40
39
38
37
36
35
34
33

Gain (dB)

= 300 MHz = 915 MHz M 1100 MHz

—

= e
N

\ [\
\

|
\
l
15 17 19 21 23 25 27 29 31 33

Pour (dBm)

Gain vs. Pgyt and Frequency
Vec =3.5,T=25°C,Vppcl,2=28V

Gain (dB)

Gain (dB)

43
42
41
40
39
38
37
36
35
34
33

43
42
41
40
39
38
37
36
35
34
33

= 800 MHz 915 MHz = 1100 MHz

—_—
— M

15 17 19 21 23 25 27 29 31 33
Pour (dBm)

Gain vs. Pgyt and Frequency
Ve =3.5,T=25°C,Vppcl1,2=2.7V

M 800 MHz = 915 MHz M 1100 MHz
\
\
|
|

15 17 19 21 23 25 27 29 31 33
Pour (dBm)

Gain vs. Pgyt and Frequency
Voc=3.5,T=25°C,Vppcl,2=2.6V

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
February 12,2007 e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. 200428 Rev. E

Downloaded from AFFOW.COmM.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

m25°C mg5°C m-40°C
m-20°C 50 °C 0°C
43
42
41
40 [—
= =N
g 39 e N
= 38 |[——]
g 1 \ N
< 37
36 | —— | \
3 \
34
33
15 17 19 21 23 25 27 29 31 33
Pour (dBm)
Gain vs. Pgyr, Vcc = 3.5,
Vapcl,2=2.7 V, 915 MHz
W \Vppcl1,2=27V
B Vppel,2=26V
45 W \Vppcl1,2=28V
-20 N
_ 25 /\/
£
3 30 1A
& ///* / 4
w0 KA~
-45
15 17 19 21 23 25 27 29 31 33 35
Pout (dBm)
2Fq vs. Poyr, 915 MHz Fundamental, Vg = 3.5V
25°C

Gain (dB)

PAE (%)

43
42
41
40
39
38
37
36
35

DATA SHEET ¢ SKY65111-348LF

M\=5V W Vec=35V

WVec=25V

1nNA

\ !

15 17 19 21 23 25 27 29 31
Pour (dBm)

33 35 37

Gain vs. Poyt, Vapc1,2 =27V,
915 MHz @ 25 °C

WV =35V, Vapcl,2=27V
W Ve =35V, Vapcl1,2=2.6V
B Ve =35V, Vapcl,2=2.8V
W Vec=4V,Vapcl,2=26V
Vec =4V, Vapc1,2=27V
Vec=4V,Vapc1,2=2.8V

7/

NN

-
4/

p—

5

10 12 14 16 18 20 22 24 26 28 30 32 34 36

Pout (dBm)

% PAE vs. Vppel, 2, and Vg

915 MHz @ 25 °C

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com

200428 Rev. E » Skyworks Proprietary Information. e Products and product information are subject to change without notice. © February 12, 2007

Downloaded from AFFOW.COmM.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

DATA SHEET ¢ SKY65111-348LF
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DATA SHEET ¢ SKY65111-348LF

Bill of Material for Evaluation Board

Designator Value Size Manufacturer Part Number Notes
C1 100 pF 0402 Murata GRM1555C1H101JD83E
C2 2.2 pF 0402 Murata GRM1555C1H2R2JZ35E
C3 4.7 pF 0402 Murata GRM1555C1H4R7JZ35E
C4 100 pF 0402 Murata GRM1555C1H101JD83E
C5 1000 pF 0402 Murata GRM155R71H102KA01 1
c7 DNP 2
C8 100 pF 0402 Murata GRM1555C1H101JD83E
c9 1000 pF 0402 Murata GRM155R71H102KA01 1
C10 10 pF 0402 AVX TAJA106MO06R
C11 100 pF 0402 Murata GRM1555C1H101JD83E 1
C12 1000 pF 0402 Murata GRM155R71H102KA01 1
C13 10 nF 0402 Murata GRM155R71E103KA01 1
C14 10 uF 1206 AVX TAJA106MO06R
C15 12 pF 0402 Murata GJM1555C1H120JBO1E
C16 5.6 pF 0402 Murata GJM1555C1H5R6CBO1E
Cc17 10 pF 1206 AVX TAJA106MO06R
C18 DNP 2
C19 DNP 2
C20 DNP 2
c21 DNP 2
C22 1000 pF 0402 Murata GRM155R71H102KA01
C23 100 pF 0402 Murata GRM1555C1H101JD83E
C24 100 pF 0402 Murata GRM1555C1H101JD83E
025 18 pF 0402 Murata GRM1555C180JZ35E
L1 1.8 nH 0402 Johanson L-07C1N8ST
L2 1 nH 0402 Johanson L-07C1NOST
R1 ow 0402 Panasonic ERJ2BJ0OOX 1
R2 ow 0402 Panasonic ERJ2BJOOX 1

1. Panasonic and Murata are Skyworks preferred vendors. However, any suitable equivalent part is acceptable for this component.
2. "DNP" = Do not place.
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DATA SHEET ¢ SKY65111-348LF

Application Circuit
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Component Placement Diagram

Transmission line width: 0.027 inches.
Gerber files available upon request.

Incorrect soldering of the device paddle to grounding pad may lead to parasitic oscillations, reduced performance and increased device temperature rise. Uniform coverage over the entire bottom
ground paddle must be maintained to avoid these conditions.

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
12 February 12,2007 e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. 200428 Rev. E

Downloaded from AFFOW.COmM.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Application Circuit Notes

Ground, (Pins 1, 3, 8, 14). Attach all ground pins to the RF
ground plane with the largest diameter and lowest inductance via
that the layout will allow. Multiple small vias are also acceptable
and will work well under the device if solder migration is an
issue. It is extremely important that the device paddle be suffi-
ciently grounded for both thermal and stability reasons. Please
refer to the enclosed Package Footprint.

RF input (Pin 2). A lumped element matching structure for good
in-band return loss has been realized on the RF input, Pin 2. This
structure is comprised of a DC blocking capacitor (C1), low pass
LC filter (L1, C1) and at the device input, a series capacitor (C25).
This combination of devices will yield a return loss better than -
11 dB over the entire 800-1100 MHz band of interest. The
placement of C1 is not critical; it can be moved as close to L1,
C2 and C25 as desired. C25 should be placed as close to the
device pin as possible to replicate performance as measured on
the applications board.

Veel (Pin 4). V1 is the collector bias for the first amplifier
stage in the SKY65111. Multiple bypass capacitors, C3-C5, C17
and a series inductor, L2, have been utilized to ensure stability
both in and out of the useable bandwidth of the device. The
length of transmission line between L2 and Pin 4 is not critical;
L2 can be placed as close to the pin as possible if desired.
However, placement of L2 farther away from Pin 4 than shown
on the Applications Circuit is not recommended. C3 should also
be placed in the approximate location shown on the Applications
Circuit, but placement is not critical.

Vapc1 (Pin 5). Vapc1 is the bias control voltage input for amplifier
stages 1 and 2. Nominal operating range is between 2.6 Vp¢ and
2.8 Vpg, with 3 Vp¢ producing the minimum attenuation point.
Vapc1 may also be set to 0 Vpg, to force stages 1 and 2 into
standby mode.

Vapc2 (Pin 6). Vppc2 is the bias control voltage for amplifier
stage 3. Nominal operating range is between 2.6 Vp¢ and

2.8 Vpg, with 3 Vpg producing the minimum attenuation point.

A 100 pF capacitor (C19) may be used for bypassing at high
frequencies. The value of this capacitor may also be made large,
greater than 1000 pF, if longer response time is acceptable.
Vapc2 may also be set to 0 Vpg, to place amplifier stage 3 into
standby status.

NOTE: In most applications Vapc1 and Vypc2 pins are directly tied
together and biased from the same control voltage. Vppc1
and Vapc2 may also be split if independent control is
desired.

DATA SHEET ¢ SKY65111-348LF

Vrer (Pin 7). Vper is the bias reference voltage for amplifier
stages 2 and 3. Vpgr should be operated over the same voltage
range as Vg, with a nominal voltage of 3.5 Vpg. Bypassing of
Vrer is accomplished with C22 and C23 which should be placed
as close to the device pin as possible.

RFgur, Vce3 (Pins 9-12). RFgyr and Vg3 are the biasing input of
the stage 3 collectors. Bias is applied to the RF output through a
length of transmission line that is approximately 827 mils (21
mm) long. Capacitors C11-C14 provide proper RF bypassing and
should be placed as shown in the Applications Circuit. Output
matching for optimal power gain is accomplished with capacitors
C15 and C16. Spacing between these capacitors with respect to
the RF output and each other is critical and is shown on the
Component Placement Diagram. Special care must be taken
when placing these devices; their locations should not deviate
significantly from the locations as shown. If these capacitors are
not located properly, large decreases in output power and effi-
ciency will occur.

Pin 13. Pin 13 has no connection and should be left open circuit.

V¢c2 (Pins 15-16). Vg2 is the collector bias input for the second
amplifier stage in the SKY65111. Multiple bypass capacitors,
C8-C10 have been utilized to ensure stability both in and out of
the useable bandwidth of the device. Capacitor C7 is not popu-
lated with the normal tuning configuration described above.
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Package Footprint
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~=—— 0.0701 [1.78], %4, NOTE 1
—~a—— (0.0181 [0.48], X10, NOTE 1

i

i

0.0078 [0.20] X5, NOTEZ

—— Q0.0748 [1.20], X1, NOTE 1d

'

19.7 x 16 [0.5mm Pitch]

T

0.0096 [0.24], X4, NOTE 4

|
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R0O.0040 [RO.1G], X25, NOTE 5§ —

0.0125 [0.32], ¥13, NOTE § ————ft===!

X

13
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Y—J|ccoool |
= (e i) e Q0.1181 [3.00], X4, NOTE 9
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1{@ O O O e [sNslal=18! [0‘15], ®40, MNOTE 38
nonn by
urwj_
e | _.-_h-

lt———— 0.0124 [0.32] %3, NOTE 7

Length of all non—grounded lands underneath the pockage.
Width between grounded lands and non—grounded londs.
Length of fram ground pad to edge of package.

Length of all lands from the edge of the packaoge.

0.010 [0.259]
NOTE: All units in inches [mm]
NOTE 1z
NOTE 2
NOTE 3
NOTE 4: Width between non—grounded lands.
NOTE 5: Radius of the wvias.
NOTE &:
NOTE 7: Width of the ground lands.
NOTE &: Distance betwwen all wvigs,
MOTE 9: X and Y dimension of the package.
NOTE 149:; Width of the land for RFOUT.
NOTE 11:

Evaluation Board Stack-Up

Via Plating Thru
Both Boards Circuit Board
See Note 3 / See Note 1A

\
o o
+0.002
Ref.
S *
(i;pé):éksirl]dge \— Circuit Board Backing
See Note 1B
Detail A

Width of the land for the ground paod.
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Application Board Bias Procedure
Step 1. Connect DC ground.
Step 2. Connect all Ve and Vger lines to 3.5V supply, labeled 2.

Step 3. With the RF off, apply 2.7 Vp¢ to Vapc1, 2 control pins.
Verify the Icq current is approximately 250 mA, labeled 3.

Step 4. Apply RF signal data -30 dBm level and observe that the
output level is approximately 10 dBm or the gain of the
device is approximately 40 dB.

NOTE: It is important that the Ve, Vo2, Voe3, and Vger voltage
source be adjusted such that 3.5 V is measured at the
board. The high collector currents will drop the collector
voltage significantly if long leads are used. Adjust the bias
voltage to compensate.

Recommended Solder Reflow Profiles
Refer to the “Recommended Solder Reflow Profile”
Application Note.

Tape and Reel Information
Refer to the “Discrete Devices and IC Switch/Aftenuators
Tape and Reel Package Orientation” Application Note.
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Branding Specifications
Pin 1 .
IndiI([:]ator \“O/ Pin 16
S-] 1 1 ~——— Skyworks P/N
Pt~ XXXX = Lot#
YWW ~—— Date Code

Y = Calendar Year
WW = Week

Top View
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Copyright © 2002, 2003, 2004, 2005, 2006, 2007, Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. (“Skyworks”) products or services. These materials, including the information contained herein, are provided
by Skyworks as a service to its customers and may be used for informational purposes only by the customer. Skyworks assumes no responsibility for errors or omissions in these materials or the
information contained herein. Skyworks may change its documentation, products, services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to
update the materials or information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability for any materials, products or
information provided hereunder, including the sale, distribution, reproduction or use of Skyworks products, information or materials, except as may be provided in Skyworks Terms and
Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A
PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY
DISCLAIMED. SKYWORKS DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS
SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION,
LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks products could lead to personal injury,
death, physical or environmental damage. Skyworks customers using or selling Skyworks products for use in such applications do so at their own risk and agree to fully indemnify Skyworks for any
damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of design defects, errors, or operation of
products outside of published parameters or design specifications. Customers should include design and operating safeguards to minimize these and other risks. Skyworks assumes no liability for
applications assistance, customer product design, or damage to any equipment resulting from the use of Skyworks products outside of stated published specifications or parameters.

Skyworks, the Skyworks symbol, and “Breakthrough Simplicity” are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United States and other countries. Third-party brands and

names are for identification purposes only, and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at www.skyworksinc.com, are
incorporated by reference.
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