wj AH103A

High Gain, High Linearity 2-Watt Amplifier

TriQuint @

SEMICONDUCTOR

Product Features

60 — 2700 MHz

Product Description
The AH103A is a high gain, high linearity Y2-Watt

Functional Diagram

e 427 dBm P1dB amplifier. This device is comprised of two individual [ J AMP 2
MMIC amplifiers internally and can be used with an
* +46 dBm Output IP3 external interstage match for any of the mobile
e 29 dB Gain @ 900 MHz infrastructure frequency bands.  The dual-stage AMP 1 Te]
o Excellent ACPR amplifier achieves up to +46 dBm IP3 performance
 MTTE > 100 Years with 29 dB gain.
® Lead-free/green/RoHS-compliant The device conforms to WJ Communications’ long Function Pin No.
SOIC-8 Package w/ heat slug history of producing high reliability and quality Amp? in 1
components. The AH103A has an associated MTTF Ampl out / Bias 1 2
. . of a minimum of 100 years at a mounting 3,5,8,
. . Ground .
Appllcatlons temperature of 85 °C and is housed in a lead-free : o __| Backside copper
o Mobile Infrastructure /green/RoHS-compliant SOIC-8 package.  All RF in (Ampl in) 4
devices are 100% RF & DC tested. RF out (Amp3 out) 0
® W-LAN /ISM /RFID Bias 2 7
e MDS / MMDS Infrastructure The p.roduct %s targeted for use as QIiver amplifiers
for wireless infrastructure where high performance
and high linearity are required.
.gs . 1 . 1
Specifications " Typical Performance "
Operational Bandwidth MHz 60 | | 2700 Frequency MHz | 900 1900 | 2140
Test Frequency MHz 900 Gain dB 29.1 25.4 25
Gain dB 29.1 Input Return Loss dB 20 19 24
Output IP3 dB +46 Output Return Loss dB 19 11 11
Output P1dB dBm +27 Output IP3 dBm +46 +45 +45
Test Frequency MHz 1900 Output P1dB dBm +27 +26.7 +26.3
Gain dB | 235 | 254 1S-95 Ch. Power B 207 | +205
Input Return L dB . lé psheyiys ) " = o
nput keturn Loss W-CDMA Ch. Power
Output Return Loss dB 11 @-45dBc ACPR/ACLR dBm +18.5
Output IP3 @ dBm +42 +45 Noise Figure dB 2.5 3 2.9
Output P1dB dBm +25 | +26.7 Supply Bias Ampl +45V @ 75 mA
Noise Figure dB 3 Supply Bias Amp2 +9V @ 200 mA
Supply Voltage (Amp1) v +4.5 4. ACPR is measured at 900 and 1900 MHz with a IS-95, 9 Channels Forward, +885 kHz offset, 30
z ,1.23 z Channel .
Supply Voltage (Amp2) v +9 5. l/(\}(IILl‘;“i/s lmzeasI:J/IrI:d Slh 214(% ?\X{z with a 3GPP W-CDMA, Test Model 1+64 DPCH, +5 MHz
Operating Current 3) mA 225 275 330 offset, 3.84 MHz Channel BW.

1. Test conditions unless otherwise noted: 25 °C, Vdd1 =+4.5 V, Vdd2 =+9 V, in a tuned application circuit.

2. 3O0IP measured with two tones at an output power of +8 dBm/tone separated by 10 MHz. The
suppression on the largest IM3 product is used to calculate the 30IP using a 2:1 rule.

3. Ampl and Amp2 have a typical current draw of 75 and 200 mA, respectively.

Absolute Maximum Rating

Storage Temperature -55to +125 °C

DC Voltage (pin 2) +6 V

DC Voltage (pin 6, 7) +11V

RF Input Power (continuous) 4 dB above Input P1dB
Junction Temperature +160 °C

Thermal Resistance 21°C/W

Ordering Information

High Gain Y2-Watt Amplifier
(lead-free/green/RoHS-compliant SOIC-8 Pkg)
0.7 — 1.0 GHz Evaluation Circuit
1.8 — 2.0 GHz Evaluation Circuit
2.1 — 2.2 GHz Evaluation Circuit

AH103A-G

AH103A-PCB900
AH103A-PCB1900
AH103A-PCB2140

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

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

Standard T/R size = 500 pieces on a 7” reel.
Specifications and information are subject to change without notice
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_High Gain, High Linearity 2-Watt Amplifier SEMICONDUCTOR
Typical Device Data

Typical AH103A Performance Chain Analysis at 900 MHz

. Output | Output Cumulative Performance
® | e Stage ‘(;d*;;')‘ P1dB | IP3 (1;11;) V"(l‘tf;ge C(“r;ff)“t Gain | Quibut | Owbut | g
2 (dBm) | (dBm) (dB) (dBm) (dBm) (dB)
37 AMP1 16l Amplifier 1 | 14.5 18 39 2.5 +4.5 75 14.5 18 39 2.5
Amplifier 2 | 14.5 27.5 46.5 3.1 +9 200 28.5 26.3 45.7 2.6
2 AH103A Cumulative Performance 275 29 +26.3 +45.7 2.6

S-Parameters (Amplifier #1, Vp = +4.5 V, Ip = 75 mA, T = 25°C, calibrated to device leads, pin 4 = port 1, pin 2 = port 2)
Freq (MHz) S11 (dB) S11 (ang) S21 (dB) S21 (ang) S12 (dB) S12 (ang) S22 (dB) S22 (ang)

50 -5.37 -33.79 15.86 160.65 -22.13 22.13 -10.55 -47.75
200 -8.33 -28.53 14.72 161.63 -21.04 1.23 -16.88 -35.01
400 -8.71 -36.36 14.53 155.57 -21.01 -2.61 -18.18 -26.80
600 -8.77 -47.76 14.39 147.36 -20.88 -5.20 -18.38 -27.81
800 -9.15 -61.06 14.12 139.46 -20.63 -6.95 -19.40 -27.61
1000 -9.05 -73.89 14.00 131.54 -20.79 -8.56 -20.14 -30.37
1200 -9.37 -85.84 13.79 123.95 -20.68 -9.16 -21.80 -36.89
1400 -9.59 -97.65 13.52 115.85 -20.70 -12.14 -21.91 -45.14
1600 -9.64 -111.10 13.20 108.12 -20.64 -13.59 -22.45 -48.69
1800 -9.21 -124.09 12.86 100.77 -20.53 -14.44 -22.22 -46.08
2000 -8.86 -136.42 12.52 93.26 -20.32 -15.72 -22.52 -35.22
2200 -8.31 -148.36 12.43 87.59 -20.44 -19.85 -25.39 -32.83
2400 -8.60 -159.16 12.06 80.18 -20.62 -21.31 -28.55 10.91
2600 -8.80 -170.83 11.72 73.78 -20.23 -23.96 -31.34 53.94

S-Parameters (Amplifier #2, Vp = +9 V, Ip = 200 mA, T = 25°C, calibrated to device leads, pin 1 = port 1, pin 6 = port 2)

Freq (MHz) S11 (dB) S11 (ang) S21 (dB) S21 (ang) S12 (dB) S12 (ang) S22 (dB) S22 (ang)

50 -10.73 -73.81 16.87 155.39 -19.73 9.77 -13.03 -77.36
200 -17.49 -86.22 15.78 153.56 -19.37 -9.85 -27.33 -71.86
400 -16.10 -103.75 15.50 140.93 -19.51 -21.51 -28.05 -15.36
600 -14.58 -121.40 15.19 125.52 -19.71 -31.31 -22.04 -19.22
800 -12.52 -136.69 14.76 111.04 -20.10 -41.88 -17.78 -26.04
1000 -10.87 -146.69 14.45 96.62 -20.45 -52.24 -14.38 -37.86
1200 -9.59 -156.43 14.01 83.29 -20.94 -60.36 -12.17 -49.84
1400 -8.67 -165.93 13.61 69.48 -21.53 -70.30 -10.50 -64.25
1600 -7.90 -175.53 13.27 56.52 -22.11 -78.33 -9.28 -77.69
1800 -7.15 173.98 12.83 42.38 -22.90 -88.46 -8.06 -89.74
2000 -6.58 162.87 12.44 28.36 -23.56 -96.99 -6.74 -101.88
2200 -5.55 152.83 11.97 14.25 -24.57 -106.84 -5.79 -111.67
2400 -4.74 143.80 11.24 0.41 -25.97 -113.76 -5.03 -121.03
2600 -3.92 136.87 10.64 -11.41 -27.43 -122.11 -4.60 -131.14

Evaluation Board PCB Layout
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Circuit Board Material: .014” FR-4, 4 layers, .062” total thickness

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 ¢ Web site: www.wj.com, www.TriQuint.com Page 2 of 6 December 2007



9 AH103A TiQuint @

High Gain, High Linearity 2-Watt Amplifier SEMICONDUCTOR
Application Circuit: 700 — 1000 MHz (AH103AG-PCB900)

Typical RF Performance at 25°C +5Y Requlotor +%v CND
Frequency 900 MHz j
Gain 29.1dB e T o vz e L
Input Return Loss 20 dB 5
Output Return Loss 19dB g = l
Output IP3 +46 dBm y 2407,
Output P1dB +27 dBm 6.8 !
- 5 5.6nH
IS-95A Ch. Power | 120.7 dBm ropo | T B6oF
Noise Figure 2.5dB Toggw ,
Supply Voltage +9 RFin S L]
Supply Current 275 mA % } } 4
C1
1 56pF oy
10nH
Notes:

1. A voltage regulator is used in this circuit (U2) to drop the 49 V to a +5 V usable supply for the first internal amplifier. It is permissible to remove the
regulator and operate the 1* amplifier stage directly off of +5 V supply onto Test Point 1 (TP1). The use of a +5 V supply on the 1* amplifier stage
requires a dropping resistor of 6.8 Q. A +4.5 V supply can also be used to bypass the 6.8 Q and can be applied to Test Point 2 (TP2).

S-Parameters Wideband S-Parameters
31 0
| —s2 — S11 s2 |
30 - T-5
| g _
% 29 \:::\ A +-10 § %
c NN c
T 28 e +-15 % 3
O] N - O-
27 e a0 @
2 S S . — -25 30 N R
700 750 800 850 900 950 1000 0 500 1000 1500 2000 2500 3000
Frequency (MHz) Frequency (MHz)
Noise Figure Output IP3 ACPR vs. Channel Power
5 48 0 15-95, 9 Ch. Fwd, 885 kHz offset, 30 kHz Meas BW, 900 MHz
B4 o
3 £ T 5 0]
e3l G 4 — 3
Fl - ] 3 T T
to 2 4 & 601
.g o g
214 40 -70
0 T T T T T 38 T T T T _80
700 750 800 850 900 950 1000 6 8 10 12 14 16 1 1 18 2 2
Frequency (MHz) Outpu Power per tone (dBm) Output Channel Power (dBm)

Specifications and information are subject to change without notice
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High Gain, High Linearity 2-Watt Amplifier SEMICONDUCTOR
Application Circuit: 1900 — 2000 MHz (AH103AG-PCB1900)

Typical RF Performance at 25°C +39 Rogulator *%V GND
Frequency 1900 MHz j
Gain 25.4dB e L o 1

c1o ’ -
Input Return Loss 19 dB I’o 18UF ==
Output Return Loss 11dB 1 cra E
Output IP3 +45 dBm o TpF U 2, T_gl BuF
6.8 1|A2in O |
Output P1dB +26.7 dBm s o8 w gl =
IS-95A Ch. Power 18nH 56pF =
@ 45 dBc ACPR +20.5 dBm TP2 O T 2|At0ut AZout |7
- - —— C6 c11 RFout
Noise Figure 3dB " otsuF s onle I
— GND O
Supply Voltage +9V RFin ¢ L 56\\pF ?
L=.430"
Supply Current 275 mA 4}Atin anpl2 1
. S8oF Eie 0O L -
PeE ST 00M AHTO3A-G
= 1.5pF

Notes:

1. A voltage regulator is used in this circuit (U2) to drop the +9 V to a +5 V usable supply for the first internal amplifier. It is permissible to remove the
regulator and operate the 1* amplifier stage directly off of +5 V supply onto Test Point 1 (TP1). The use of a +5 V supply on the 1* amplifier stage
requires a dropping resistor of 6.8 Q. A +4.5 V supply can also be used to bypass the 6.8 Q and can be applied to Test Point 2 (TP2).

S-Parameters Wideband S-Parameters
27 0
| —s2 — S11 s2 |
26 1 T-5
T &
% 25 e N T -10 § %
C T o C
T 24 el +15 2§
(O] e T b (O
1o L.- b
23 1 + -20 20 |
| —s2f — 51 52 |
22 \ i ‘ -25 -30 \ i i ‘ ‘
1800 1850 1900 1950 2000 0 500 1000 1500 2000 2500 3000
Frequency (MHz) Frequency (MHz)
Noise Figure Output IP3 ACPR vs. Channel Power
5 48 40 1S-95, 9 Ch. Fwd, $885 kHz offset, 30 kHz Meas BW, 1900 MHz
&4 461
) £ e _ 501
0 | I T )
as —— g 4 ~ 8
i ™ c 60
2 g 42 x
% o g
214 40 -70 ~
0 T T T 38 T T T T _80
1800 1850 1900 1950 2000 6 8 10 12 14 16 1 1 18 2 2
Frequency (MHz) Output Power per tone (dBm) Output Channel Power (dBm)

Specifications and information are subject to change without notice
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High Gain, High Linearity 2-Watt Amplifier
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SEMICONDUCTOR

Application Circuit: 2110 — 2170 MHz (AH103AG-PCB2140)

Typical RF Performance at 25°C gV GND
+5V Regulator +9V
Frequency 2140 MHz NJM78L05 O
Gain 25dB TP1D Yvout Uz vinf>
Input Return Loss 24 dB L cio e =
Output Return Loss 11dB I~O 18uf 1 =
Output IP3 +45 dBm = cd 7 T
0.80F Ui L2 018uF
Output P1dB +26.3 dBm & Ie I 15nH I
- GNDi =
W-CDMA Ch. Power +18.5 dBm 1§2H 5g§F =
@ -45 dBc ACPR P2 o T 2|Alout AZout |7
Noise Figure 2.9dB 7—032 . C11 RFout
Supply Voltage 9V I 2eno Azoutis } } o
Supply Current 275 mA S6pfF
Notes:

1. A voltage regulator is used in this circuit (U2) to drop the +9 V to a +5 V usable supply for the first internal amplifier. It is permissible to remove the
regulator and operate the 1* amplifier stage directly off of +5 V supply onto Test Point 1 (TP1). The use of a +5 V supply on the 1* amplifier stage
requires a dropping resistor of 6.8 Q. A +4.5 V supply can also be used to bypass the 6.8 Q and can be applied to Test Point 2 (TP2).

S-Parameters

Wideband S-Parameters

19

27 0
| —s2 — S11 s2 |
26
s %] J
C C
‘© 24 T
(6] O -
23 A -20 A
N b | —s2 — St S22 |
22 e T -25 -30 T T T T T
2050 2100 2150 2200 2250 0 500 1000 1500 2000 2500 3000
Frequency (MHz) Frequency (MHz)
Noise Figure Output IP3 ACLR vs. Channel Power
5 48 3GPP W-CDMA, Test Model 1+64 DPCH, £5 MHz offset, 2140 MHz
g4 L
J £ T s %7
[ | Bl 5]
5 34 — g 44 %
i o 50
0 2] g 42 «
.g [¢] g
214 40 -55
0 T T T 38 T T T T _60
2000 2050 2100 2150 2200 6 8 10 12 14 16 1 15 1 17 18
Frequency (MHz) Output Power per tone (dBm) Output Channel Power (dBm)
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Specifications and information are subject to change without notice
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High Gain, High Linearity 2-Watt Amplifier SEMICONDUCTOR
AH103A-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

B 7 6 5 NOTES
— T G e e, s A S oo The component will be marked with an
B0 S A s “103AG” desienator followed b Ioh
2. DIMENSIONING & TOLERANCING CONFORM TO ANSI . eSIgna or lollowe y a ap a-
numeric lot code on the top surface of the
N 3 ALL DMENSONS ARE N WLUMETERS (NGHES).
103A0 R ackage
— LEREe) e e ene wao rusn o on P :

PER SIDE.

|

TERMNAL #1 DEVIATION FROM JEDEC US—012 STANDARD. ‘e . .
PENTFIER N e Tape and reel specifications for this part are
LENGTH OF TERMINAL FOR SOLDERING TO A SUBSTRATE.

i —— located on the website in the “Application

WHICH SHALL NOT EXCEED 25mm( 010in) PER SIDE

g % % %77 Notes” section.
T ESD / MSL Information

AGautlan! ESD sensitive device.

h x 45°
INDEX CHANFER

T s
T R H ESD Rating: ~ Class 1B
_ Value: Passes =500 V to <1000 V
o Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114
Q Q i Q Q woneress ores ESD Rating: ~ Class III
\ S bl 8 3 3 2 0 Value: Passes =500 V to <1000 V
‘ | s P e o [ o Toor [oor Test: Charged Device Model (CDM)
g AL e Standard: JEDEC Standard JESD22-C101
W ‘ # [ FeesED cRomn/mERA Pobie - 5:50”;:“ 6:20 ‘225"’5:”25? P MSL Rating:  Level 2 at +260 °C convection reflow
| e Standard: JEDEC Standard J-STD-020
ﬁ ﬁ ‘ ﬁ ﬁ (5 [ [z [2or [247 [ow [oo2 [owr
@ N 208 | 221 | 234 | oB2 057 ufa:

Functional Pin Layout

Mounting Configuration / Land Pattern Pin__[ Function

BACKSDE THERVAL 1 Amp?2 input

(SOLDER WASK) ol 254 (SOLDER WASK) CONTACT ARER /N 2 Amp] output / Bias Amp1
SN 3,5,8 [ Ground
v :‘:E‘ \3 4 RF input (Amp! input)

%T‘_& °7.7, 6 RF output (Amp2 output)

; oo o 7 Bias Amp2

6 . oo o

The backside paddle is the Source and should be
grounded for thermal and electrical purposes. All
other pins should be grounded on the PCB.

1.27 PITCH, TYP O O O

|
o ‘WT? o

7 2. 7
2 ‘.,//, 7 Z £
%

| Mj*

=
>
G 000 (D
——4

Mounting Config. Notes

BACK SIDE 1. Ground / thermal vias are critical for the proper performance
of this device. Vias should use a .35mm (#30 / .0135”)
diameter drill and have a final plated thru diameter of .25
mm (.010”).

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.

7. Use 1 oz. Copper minimum.

8. All dimensions are in millimeters. Angles are in degrees.

9. A heatsink underneath the area of the PCB for the mounted
device is strictly required for proper thermal operation.
Damage to the device can occur without the use of one.

Specifications and information are subject to change without notice
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