The Communications Edge ™

Product Information

wj AHI1

High Dynamic Range Dual Amplifier

Product Features Product Description Functional Diagram

e 150 — 3000 MHz The AHI1 is a high linearity amplifier for use in digital Py
communication systems. It combines low noise figure and 3
* +44 dBm OIP.?’ . high intercept point into a low-cost SMT solution. This ¥>—/
(balanced configuration) . . - ,
device extends the linear efficiency advantages of WJ’s AH1 > >
¢ +48 dBm OIP3 ) to higher power levels by combining two internally matched
(dual push-pull configuration) die. This dual-amplifier configuration allows for the optimal
e Single-ended performance: design of balanced or push-pull operation. The amplifier :@
= 13.5 dB Gain can also be used for single-ended operation in each branch %
. . of a diversity receive system. ’
= 2.7 dB Noise Figure
= +21 dBm P1dB A mature and reliable GaAs MESFET technology is
e Single +5 Volt Supply employed to rnaximize.linearity while achieving low noise _ _
figure. The package is a thermally enhanced lead-free/ Function Pin No.
* Lead-free/Green SOICS Pkg. green/RoHS-compliant SOIC-8 package thus allowing the Input (Amp 1) 1
device to achieve an MTTF greater than 100 years at a case Ground BZ, 3, 6’S Z
. . temperature of 85° C. All devices are 100% RF and DC ottom Slug
Applications oo ’ Input (Amp 2) 3
’ Output (Amp 1) 5
e Mobile Infrastructure Output (Amp 2) 8

e Defense / Homeland Security
e Fixed Wireless

Specifications () (single-ended Performance) Typical Performance (Balanced Configuration)

Test Frequency MHz 800 Frequency MHz 900 1900 2100
Gain dB 12.4 13.5 S21 dB 12.2 11.2 10.6
Input Return Loss ® dB 8 S11 dB -10 -14 -10
Output Return Loss dB 15 S22 dB -18 -10 -10
Output IP3 @ dBm +37 +41 Output IP3 dBm +46 +44 +45
Output P1dB dBm +21 Noise Figure dB 4.1 4.2 5.6
Noise Figure dB 2.7 Supply Bias +5V @ 300 mA
Operating Current Range mA 120 150 180 Test conditions: T = 25° C, in a tuned application circuit (shown on page 2)

Supply Voltage \ +5

Typical Performance (Dual P-P Configuration)

1. Test conditions unless otherwise noted: T =25° C, Supply Voltage = +5 V, Frequency = 800 MHz,
50 € System, tested on each single-ended amplifier (there are two amplifiers in an AH11 package)

2. S21 and S11 can be improved in the band of interest with some slight input tuning.

3. 30IP measured with two tones at an output power of +5 dBm/tone separated by 10 MHz. The

T ol e N o el e SO e 21 SO Frequency MHz 900 1900
S21 dB 134 11.9
S11 dB -19 -19
S22 dB -12 -10
Output IP3 dBm +48 +48
Noise Figure dB 34 3.7
Supply bias +5V @ 600 mA

Test conditions: T = 25° C, in a tuned application circuit (shown on pages 3 and 4)

Absolute Maximum Rating Ordering Information

AHI11* High Dynamic Range Dual Amplifier
. ) o (lead-tin SOICS Pkg)
Operating Case Temperature 40 to +85 °C AH11-G High Dynamic Range CATV Amplifier
Storage Temperature -55to +125°C (lead-free/green/RoHS-compliant SOIC8 Pkg)
Supply Voltage +6V AHI11BAL-PCB 0.6-2.1GHz Eval Board, Balanced Configuration

RF Input Power (continuous)

4 dB above Input P1dB
+220 °C

AH11PP900-PCB
AH11PP1900-PCB

0.9GHz Eval Board, Dual Push-Pull Configuration

Junction Temperature 1.9GHz Eval Board, Dual Push-Pull Configuration

*  This package is being phased out in favor of the green package type which is backwards compatible for
existing designs.

Operation of this device above any of these parameters may cause permanent damage.

Specifications and information are subject to change without notice

WJ Communications, Inc ¢ Phone 1-800-WJ1-4401 « FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com July 2005
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High Dynamic Range Dual Amplifier Product Information
Balanced Circuit: 600-2100 MHz Performance Charts
Typical Performance (50 Ohm System) S - Parameters
20
I~ I —
ya S21
Frequency 600 MHz 900 MHz 1900 MHz ~ 2100 MHz = 10 / N
Magnitude S21 10.7dB  12.2dB 11.2 dB 10.6 dB EININ
Magnitude S11 -10.0dB  -10.0dB  -13.5dB -10.0 dB g 0 511
Manitude S22 -127dB  -182dB  -10.0dB -10.0 dB IR K ~l_ TV
NF 762dB  4.13dB 4.16 dB 5.55 dB g / Is22]\ )
olIP2 63dBm 65 dBm 65 dBm 63 dBm 20l I/ \l/ \/
OIP3 42dBm 46 dBm 44 dBm 45 dBm [ v
Bias Vds =5.0V, Id =300 mA 30
200 400 600 8001000 1200 140016001800 2000 2200 2400
Frequency (MHz)
NF vs. Frequency
= 56 pF
C=56p . /

RE IN SMT 90 Coupler SMT 90 Coupler =
Anaren 11305-3 L=12nH DC +5V Anaren 11305-3
C=20pF T C
PUGGeRY . RN ity
v - _ 5000
R—500hm\_‘ L=12nH }_/V RF OUT

C =56 pF 4 or more Via C =56 pF

Noise Figure (dB)
'S

N

!

g

0
Grounds req. 600 800 1000 1200 1400 1600 1800 2000 2200
Frequency (MHz)
RF IN AH11 Wide Band Balanced Amp 50 OIP3 vs. Frequency
@ @ o 45 a— _—
@:,\:I o ° E\:::”:@ = 40 —
® @ o :
o o o 0 o 535
o o o o o o O 30
oo o0 o o ol RFOUT 05
o T —® @
0
@::”::,\ZI L ° | ° [,\:@ 600 800 1000 1200 1400 1600 1800 2000 2200 2400

@ @ Frequency (MHz)

MTTF vs. Temperature

10™
Parts List
L ’:109
QTY Description Size MFR  Part No. £ ‘\
1 Hi pwr Linear Amp SOIC8 WJ AH11 =
2 90 Coupler Wideband Anaren  11305-3 5 107
5 56 pF Capacitor 0603 Kemet \
1 5000 pF Capacitor 0603 Kemet 105
1 0.1 uF Capacitor 0805 Kemet \
2 12 nH Inductor 0603 Toko 3 S
: 10
411 fboop;iﬁag::;;c:gr 8282 wemet 0 20 40 60 80 100 120 140 160

Ground Tab Temperature (C)

WJ Communications, Inc. * Phone: 1-800-WJ1-4401 - FAX: 408-577-6621 < e-mail: sales@wj.com * Web site: www.wj.com July 2005
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High Dynamic Range Dual Amplifier Product Information

Dual Push-Pull Circuit: 900 MHz Performance Charts

Typical Performance (50 Ohm System) 2 S - Parameters
S21

Frequency 700 MHz 800 MHz 900 MHz 1000 MHz =1

Magnitude S21 13.8dB  13.8dB 13.4 dB 12.8 dB =

Magpnitude S11 -300dB  -27.0dB  -18.6dB -12.2.dB g0

Manitude S22 -11.5dB  -130dB  -120dB  -125dB EIN NG —
NF 3.4dB 3.1dB 3.4dB 3.4dB g \—/7@

OIP3 48dBm  48dBm 48 dBm 48 dBm 20 \

Bias Vds = 5.0V, Id = 600 mA

30 \ S11

600 700 800 900 1000 1100 1200
Frequency (MHz)

OIP3 vs. Output Power

Anaren
3A425

0 2 4 6 8 10 12 14 16 18 20 22
Power Out (dBm)

i 50
Schematic = T~
Q 40—
= z N
L = 10nH W 30
Anaren I"_[E] [g]_"l g
= 3A425 220
RF OUT (]
180 Balun +
— 1 = 10 P-P, 600 mA, 5V _|
—r 0 ||
| |

180 Balun
= 3 , OIP3 vs. Frequency
or more Via 70
Grounds req.
60
E 50
FR4 Board Layout (T = 14 Mils to ground plane) % ~
0.9 GHz AH11 Dual Push Pull Amp TS % 40
PP ——, 500000 30 Py = 8dBm/tone
RFIN |looooooo0o0 000000 ‘
20
@ @ 00000000 cooo0o0o0 600 800 1000 1200 1400 1600 1800 2000 2200
©0o0o00o0 ©ooooo0 Frequency (MHz)
@:Doooooo ocoo0oo0o0O0 q y
@ @ 000000 ocooooo
0O0O0O0O0OO0OO0O0 OO0 0O0O0O0
00000000 coocooo ] MTTF vs. Temperature
0000000 O ocoo0oo0o0 10
0000000 O0 0O0OO00O0
109
z
m AN
U
£ 10
Parts List 105 ™~
QTY Description Size  MFR _ PartNo. ™~
2 Hi pwr Linear Amp soics  wJ AH11 103 >~
2 180 Balun 0.9 GHz Anaren  3A425 0O 20 40 60 80 100 120 140 160
5 56 pF Capacitor 0603 Kemet Ground Tab Temperature (C)
1 5000 pF Capacitor 0603 Kemet
1 .01 uF Capacitor 0805 Kemet
2 47 nH Inductor 0805 Coilcraft 0805CS-470XMBC
2 10 nH Inductor 0603 Toko LL 1608-F10NK

WJ Communications, Inc. * Phone: 1-800-WJ1-4401 - FAX: 408-577-6621 < e-mail: sales@wj.com * Web site: www.wj.com July 2005
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High Dynamic Range Dual Amplifier Product Information
Dual Push-Pull Circuit: 1900 MHz Performance Charts
, S - Parameters
Typical Performance (50 Ohm System) 20
S21
Frequency 1700 MHz 1800 MHz 1900 MHz 2000 MHz = 10
Magpnitude S21 11.8 dB 11.9dB  11.9dB 11.6 dB s
Magpnitude S11 -100dB  -140dB  -19.0dB -10.0 dB g 0 —
Manitude S22 -83dB  -10.0dB  -10.0dB  -14.0dB 2 = 522
NF 3.8dB 3.6 dB 3.7dB 3.6 dB g 10
oIP3 47dBm  47dBm 48 dBm 48 dBm = —
Bias Vds = 5.0V, Id = 600 mA S
-30
1500 1600 1700 1800 1900 2000 2100

Frequency (MHz)

OIP3 vs. Output Power

Schematic 50
-
_ 40
T —0O — =
c=22pF L N—p— &
Anaren i Il | " 2 30
20 b ' | RF OUT g
180 Balun —~p— 2 20
L - g
DC +5V s
K > y =10 P-P, 600 mA, 5V
Anaren
RF IN 0
H =T | 3w252 0 2 4 6 8 10 12 14 16 18 20
C=22pF J/_»\l C =56 pF 180 Balun Power Out (dBm)
I I =

8 or more Via
Grounds req.

101 MTTF vs. Temperature

©10°
T \
'
FR4 Board Layout (T = 14 Mils to ground plane) E 107
1.9 GHz AH11 Dual Push Pull Amp TS \
RFIN 00 00O (o2 0] 108
00O 00O [elNe e} \
@ @ ocoo0o0oO0 000 103 S
6o6ocoo ©co0ooo0 0 20 40 60 80 100 120 140 160
@:\’:l coooo0 coo0oo Ground Tab Temperature (C)
@ @ coooo 00000
00O O0O00O0O0 00 00O
00O 00O [elNelNe]
00O 00O [elNe e}
00 00O [elNe e}

Parts List
QTY Description Size MER Part No.
2 Hi pwr Linear Amp SOIC8 wJ AH11
2 180 Balun 1.9 GHz Anaren  3W525
5 56 pF Capacitor 0603 Kemet
1 5000 pF Capacitor 0603 Kemet
1 .01 uF Capacitor 0805 Kemet
2 27 nH Inductor 0805 Coilcraft 0805CS-270XMBC
2 2.2 nH Inductor 0603 Toko

WJ Communications, Inc. * Phone: 1-800-WJ1-4401 - FAX: 408-577-6621 < e-mail: sales@wj.com * Web site: www.wj.com July 2005



wj AHI1

High Dynamic Range Dual Amplifier
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REOOf 1 million hours is achieved for
Atures below 160° C.

minimum
junction t

110

The ponent @% marked with a “WJ
A signator~with an alphanumeric lot
ds ow’ the t ace of the package. Tape

Q) .
E@/ MSL Information

ating:  Class 1B
e: Passes from 500 to 1000 V
st: Human Body Model (HBM)

Standard: JEDEC Standard JESD22-A114
ESD Rating:  Class IV
Value: Passes greater than 1000 V
Test: Charged Device Model (CDM)
Standard: JEDEC Standard JESD22-C101
MSL Rating:  Level 1 at +235 °C convection reflow
Standard: JEDEC Standard J-STD-020

Functional Pin Layout

Pin | Function

RF input (Amp1 input)
Ground

Ground

RF input (Amp2 input)
RF output (Amp?2 output)
Ground

Ground

RF output (Amp1 output)

=] N1 Ko ) AOY o) QUSY ) L

The backside paddle is the Source and should be
grounded for thermal and electrical purposes.

Mounting Config. Notes

1. Ground / thermal vias are critical for the proper performance
of this device.

2. Add as much copper as possible to inner and outer layers
near the part to ensure optimal thermal performance.

3. To ensure reliable operation, device ground paddle-to-
ground pad solder joint is critical.

4. Add mounting screws near the part to fasten the board to a
heatsink.  Ensure that the ground / thermal via region
contacts the heatsink.

5. For optimal thermal performance, expose soldermask on
backside where it contacts the heatsink.

6. RF trace width depends upon the PC board material and

construction.

Use 1 oz. Copper minimum.

If the PCB design rules allow, ground vias should be placed

under the land pattern for better RF and thermal performance.

Otherwise ground vias should be placed as close to the land

pattern as possible.

9. A minimum of 12 ground vias are required for .014”
and .028” FR4 board.

® =N

Specifications and information are subject to change without notice

WJ Communications, Inc ¢ Phone 1-800-WJ1-4401 « FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com
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High Dynamic Range Dual Amplifier Product Information

AH11-G (Lead-Free Package) Mechanical Information

This package is lead-free/green/RoHS-compliant. The plating material on the leads is NiPdAu. It is compatible with both lead-free
(maximum 260°C reflow temperature) and lead (maximum 245°C reflow temperature) soldering processes.

Outline Drawing Product Marking

8 7 5 5 Jores: The component will be marked with an
E E E E " " TOEDee STOATD s o1z, 1S & FOR AL “AH11G” designator with an alphanumeric lot
OUTLINE (SO) PERIPHERAL TERMINALS 3.75mm
oo e LT code on the top surface of the package.
MODEL NUMBER — 2 D\MENSLOQ?;f‘ & TOLERANCING CONFORM TO ANSI
3. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)
ANGLES ARE IN DEGREES. . . .
e AHW w G [ s sorpeuse s sommos o Tape and reel specifications for this part are
o \S e e located on the website in the “Application
TERMINAL $1 DEVIATION FROM JEDEC MS—012 STANDARD. .
o @ LeNG o TERNAL PR SDERING T A SUESTEATE Notes™ section.
B R S Y S
058 B 1 ESD / MSL Information

(S— ESD Rating: Class 1B
© e Value: Passes from 500 to 1000 V
: : e Test: Human Body Model (HBM)
L } Standard: JEDEC Standard JESD22-A114
1 ‘"‘; 1'4[‘:
T L ESD Rating:  Class IV
= o ” Value Passes greater than 1000 V
© Test: Charge Device Model (CDM)
Standard: JEDEC Standard JESD22-C101
Q Q Q Q I s MSL Rating: Level 2 at +260° C convection reflow
ot o Har orres e o Standard: JEDEC Standard J-STD-020A

19 .20 .25 .007 | .008 | .010 H H
unctional Pin ayout

127 BSC 00 BSC
60 | 620 | 208 | 236 | 244

\P T EXPOSED GROUND,/THERMAL PADDLE

/‘\

i
I
f | tusmnoN
|
f

alzls|r|=|z|o |m|o|o|a

AR Pin | Function
- 40 B4 1.27 | 018 | .033 | .050 - -
58 08 0 Emerpar 1| RE input (Amp] input)
o L#s [os [ o [ | os 2 Ground
3 Ground
Land Pattern 4 RF input (Amp2 input)
(sa0en WAse) 5 RF output (Amp?2 output)
2o —f /(somw,\sm 30—t f— 267 \ 6 Ground
e Y SN 600 7 Ground
e o o0 o0
nn L an e SN L0 8 RF output (Amp1 output)
oo o ‘ 000 oo o\
i o0 G i s Lee (G ©%% st The backside paddle is the Source and should be
C Yl ooolI \ oool(C D oo o grounded for thermal and electrical purposes.
o 0 o 1.27 PITCH, TYP [olNeRNe) o ©0 O
C 7@k ) | + o“: 5‘4 oo o
0-ot8 , : P
Mounting Config. Notes
A
COMPONENT SDE Fak BACK SIDE 1. Ground / thermal vias are critical for the proper performance

of this device. Vias should use a .35mm (#80/.0135”)
. . diameter drill and have a final plated through diameter
Thermal Specifications om0
2. Add as much copper as possible to inner and outer layers
near the part to ensure optimal thermal performance.

MTTF vs. GND Tab TenpetalLre 3. To ensure reliable operation, device ground paddle-to-
1000 ground pad solder joint is critical.

: ~ o 4. Add mounting screws near the part to fasten the board to a
Operatlng Case Temperatl}lre 4010 +85°C m heatsink. Ensure that the ground / thermal via region
Thermal Resistance, Rth (¥ 28° C/W < contacts the heatsink.

. ) =100 5. For optimal thermal performance, expose soldermask on
Junction Temperature, Tjc 127° C o backside where it contacts the heatsink.
k] —
= 6. RF trace width depends upon the PC board material and
£ construction.
Notes: I 104 7. Use 1 oz. Copper minimum.
1. The thermal resistance is referenced from the hottest part ||: 8. If the PCB design rules allow, ground vias should be placed
of the junction to ground tab underneath the device. = under lhe land patter.n for better RF and thermal performance.
. . .. .. Otherwise ground vias should be placed as close to the land
2. This corresponds to the typical biasing condition of +5V, pattern as possible.
300 mA at an 85° C case temperature. A minimum L e L e 9.  Alldimensions are in mm. Angles are in degrees.
MTTF of 1 million hours is achieved for junction 60 70 80 0 100 110
temperatures below 160° C. Tab Temperature (<C)

Specifications and information are subject to change without notice

WJ Communications, Inc ¢ Phone 1-800-WJ1-4401 « FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com July 2005
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High Dynamic Range Dual Amplifier Product Information

Typical Device Data

S-Parameters, single unmatched device (2 per package): Vps = +5 V, 100% Ipss, T = 25°C, 50 Q system, calibrated to device leads

Freq (MHz) S21 (dB) S21 (ang) S12 (dB)

50 -2.65 -29.52 17.80 164.25 -24.29 45.18 -8.25 -39.80
250 -7.97 -44.15 15.28 158.50 -21.31 6.75 -19.01 -65.37
500 -8.57 -60.61 14.91 147.54 -21.11 -3.83 -25.15 -69.25
750 -8.47 -80.72 14.60 134.66 -21.11 -10.90 -29.26 -84.69
1000 -8.24 -100.99 14.22 121.38 -21.21 -17.00 -30.76 -115.12
1250 -7.79 -120.81 13.80 108.59 -21.21 -23.01 -29.83 -88.78
1500 -7.18 -138.15 13.27 96.13 -21.41 -28.54 -29.30 -94.19
1750 -6.55 -152.70 12.69 84.26 -21.62 -33.67 -29.12 -136.07
2000 -6.03 -164.30 12.11 73.25 -21.83 -38.35 -28.24 -112.00
2250 -5.69 -173.54 11.57 62.88 -21.99 -42.48 -26.58 -97.44
2500 -5.55 176.22 11.12 52.70 -22.10 -46.41 -25.60 -90.19
2750 -5.68 166.67 10.76 42.57 -22.16 -50.57 -26.12 -87.80
3000 -5.86 153.06 10.40 31.81 -22.27 -55.21 -29.48 -82.67

Device S-parameters are available for download off of the website at: http://www.wj.com

Specifications and information are subject to change without notice

WJ Communications, Inc ¢ Phone 1-800-WJ1-4401 « FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com July 2005
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