AH125

%W High Linearity InGaP HBT Amplifier

TriQuint @

SEMICONDUCTOR

Product Features

e 400 — 3600 MHz
e +28 dBm P1dB
e +45 dBm Output IP3

e 16.2 dB Gain @ 2140 MHz

e 150 mA current draw
e +5 V Single Supply

Product Description

The AH125 is a high dynamic range driver amplifier in a
low-cost surface mount package. The InGaP/GaAs HBT is
able to achieve high performance across a broad range with
+45 dBm OIP3 and +28 dBm of compressed 1dB power
while drawing 150 mA current. The AH125 is available in
a lead-free/green/RoHS-compliant SOT-89 package. All
devices are 100% RF and DC tested.

The AH125 is targeted for use as a driver amplifier in
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Applications

e Repeaters

e Mobile Infrastructure

e LTE/WCDMA /EDGE /CDMA

Specifications Typical Performance
Operational Bandwidth MHz 400 3600 Frequency MHz 920 1960 | 2140
Test Frequency MHz 2140 Gain dB 20 17 16.2
Gain dB 14 16.2 18 Input Return Loss dB 20 16 12
Input Return Loss dB 12 Output Return Loss dB 9.9 9 12
Output Return Loss o dB 12 Wé?_]s)()l:/l[géAgilsnnel Power® dBm +19 +19 +19
W-CDMA Channel Power™ | 4Bm +19 Output P1dB dBm | +28.1 | +27.8 | +28.0
Output P1dB dBm +28 Output IP3 @ dBm +47 | +47 | +45
Output [P3® dBm | +41 +45 Noise Figure dB 7.7 4.6 44
Noise Figure dB 4.4 Quiescent Collector Current mA 150
Quiescent Collector Current mA 130 150 170 Device Voltage AV +5
Device Voltage A2 +5

1. Test conditions unless otherwise noted: 25°C, Vsupply = +5 V, in tuned application circuit.

2. W-CDMA 3GPP Test Model 1+64 DPCH, PAR = 10.3 dB @ 0.01% Probability, 3.84 MHz BW

3. OIP3 is measured with two tones separated by 1 MHz. The suppression on the largest IM3 product
is used to calculate the OIP3 using a 2:1 rule. Measured at 17dBm/tone for 900 MHz, 14 dBm/tone

for 1960 MHz, and 12 dBm/tone for 2140 MHz.

Absolute Maximum Rating

Storage Temperature

RF Input Power, CW, 50 Q3, T=25°C

Device Voltage

Max Junction Temperature, T;
For 10% hours MTTF

Thermal Resistance, ©;¢

-65 to +150 °C AH125-89G

Input P10dB AH125-89PCB900
6V AH125-89PCB1960
200 °C AH125-89PCB2140
64.3°C/W AH125-89PCB2600

Ordering Information

%W High Linearity InGaP HBT Amplifier
900 MHz Evaluation Board

1960 MHz Evaluation Board

2140 MHz Evaluation Board

2600 MHz Evaluation Board

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

TriQuint Semiconductor, Inc e Phone 503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com

Standard T/R size = 1000 pieces on a 7” reel.
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Typical Device Data

S-Parameters (Vpeyice = +5 V, Icc = 150 mA, 25 °C, unmatched 50 ohm system)
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The gain for the unmatched device in 50 ohm system is shown as the trace in black color. For a tuned circuit for a particular frequency, it is expected that
actual gain will be higher, up to the maximum stable gain. The maximum stable gain is shown in the dashed red line.

S-Parameters (Vpeyice = +5 V, Icc = 150 mA, 25 °C, unmatched 50 ohm system, calibrated to device leads)

Freq (MHz) S11(dB) S11 (ang) S21 (dB) S21 (ang) S12 (dB)
100 -2.51 176.96 19.12 153.71 -33.85
300 -6.65 -179.55 16.82 171.45 -41.51
500 -0.47 -166.72 19.86 129.11 -32.54
700 -0.50 179.58 16.95 110.14 -32.11
900 -0.56 173.91 15.09 99.64 -32.29
1100 -0.65 170.52 13.68 91.32 -32.15
1300 -0.78 166.87 12.37 83.49 -32.04
1500 -0.82 163.90 11.21 76.80 -32.11
1700 -0.93 161.34 10.11 71.12 -31.97
1900 -0.93 157.61 9.40 64.93 -31.94
2100 -0.94 154.21 8.47 58.83 -31.97
2300 -0.91 151.59 7.66 53.42 -31.80
2500 -0.93 149.24 7.06 49.26 -32.04
2700 -0.90 145.94 6.70 43.87 -31.63
2900 -0.96 143.87 6.12 39.45 -31.18
3100 -1.07 139.90 5.74 34.00 -31.37
3300 -1.18 136.50 5.09 29.36 -31.25
3500 -1.18 133.80 4.62 24.20 -31.12
3700 -1.11 132.39 4.12 20.26 -31.25

S12 (ang)
-7.98
-51.50
37.90
15.12
6.66
2.53
-2.50
-4.03
-7.89
-9.93
-10.87
-14.20
-16.18
-16.91
-18.50
-23.47
-20.88
-27.12
-26.33

$22 (dB)
-4.58
-3.50
-6.46
457
414
-3.89
371
-3.64
-3.70
-3.64
-3.54
-3.48
3.67
372
-3.54
-3.52
-3.70
372
-3.64

S22 (ang)
-168.55
167.66
-173.90
-177.11
177.58
173.40
169.83
167.10
164.08
160.19
156.60
153.92
152.18
147.67
143.63
141.32
140.24
135.07
130.47

Device S-parameters are available for download off of the website at:

http://www.tgs.com

Application Circuit PCB Layout

455860AW REV-
. wveeD

455860PC REV-.

GND
e000 000l ecoo0oe
W]
e e o e e e
REC6 R7
RF QUT

SOT89 EVAL. BRD., 1/2 WATT,

. SEMICONDUCTOR WWW.TQS.COM

Circuit Board Material: .062” total thickness with a .014” FR4 top RF layer, 4 layers (other layers
added for rigidity), 1 oz copper, &, = 4.3, Microstrip line details: width =.031”, spacing =.035”

Specifications and information are subject to change without notice
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700-800 MHz Reference Design

802.16-2004 O-FDMA, 64QAM-1/2,

1024-FFT, 20 symbols and 30 subchannels, 5 MHz Carrier BW

Typical O-FDMA Performance at 25°C V?C
Frequency 700 750 800 |MHz s
Gain 20.4 | 203 | 20.1 | dB 2?
Input Return Loss 12 17 25 dB s | cs
Output Return Loss | 7.5 6.8 6.3 dB I 1000pF | -auf
EVM 0
Pout=+18 dBm 0.9 0.7 0.7 & 3 Iil "
ﬁg}lim -52.6 | -56 |-54.4| dBc RF N I=50 chm =50 ghm Z=50 chm I=50 ghm f pens RF OUT
b C L=250MIL gy L=100MIL ,L=q0uiL =210 ML R2 oz J2
Output P1dB +28.9(+29.4[+29.2 | dBm O by —— ——e— AP 1 | F—o0
Output P3 22pF | R0 2.7 ? l cn I C9  27pF
Pout=+18 dBm/tone, |MHz spacing +43.7|+46.2| +45.5 dBm I 6.BoF I 2.2pF I 3.9pF
Ql]iescent ent’ Icq 150 mA AH125=BY9PCETS0=-NOF B
Vce +5 v Notes:
1. The primary RF microstrip line is 50 .
.455“0“ I S RE\f-. 2. Components shown on the silkscreen but not on the schematic are not used.
. BLR 3. 0. jumpers can be replaced with copper trace in target application.
4. The edge of Cl11 is placed at 40 mil from AH125 RFout pin. (1.7° @ 750 MHz)
5. The edge of R3 is placed at 210 mil from the edge of C11. (8.7° @ 750 MHz)
6.  The edge of C9 is placed next to the edge of R3.
7.  The edge of R1 is placed at 100 mil from AH125 RFin pin. (4.2° @ 750 MHz)
8.  The edge of C10 is placed 250 mil from the edge of R1. (10.4° @ 750 MHz)
RF OUT
SOT8Y EVAL. BRD., 1/2 WATT, .,
O noume -9
SEMICONDUCTOR WWW.TOS.COM
Gain vs. Frequency Return Loss OIP3 vs. Output Power/Tone
22 0 50
.
21 4 S S A e p——
:‘; Wl T 451 — -
g 20 v § — |
S 9 -15 B —
3 19 £ 4
o S -20 4 5
19
18 [ 25 | 35
—s11 —-s2 ~——700MHz ——750 MHz --- 800 MHz
17 ‘ ‘ ‘ ‘ 30 ‘ : : ‘ 20
700 720 740 760 780 800 700 720 740 760 780 800 10 12 14 16 18 20
Frequency (MHz) Frequency (MHz) Output Power/Tone (dBm)
EVM vs. Output Power ACLR vs. Output Power
5 -40
B e T
4 1 subchannels, 5 MHz Carrier BW -45 | 3.84 MHz BW
gs g-so ]
S =
@, a8 § 55 |
- < .
1 = -60 |
7 ~——700 MHz 750 MHz --- 800 MHz
o ——700 MHz 750M}-fz ----800 MHz 65
15 16 17 18 19 20 21 22 15 16 17 18 19 20
Output Power (dBm) Output Power (dBm)

Note: For improved output return loss, >10dB, please contact TriQuint applications support for a reference design employing feedback. Corresponding OIP3

performance will be ~+43dBm.

TriQuint Semiconductor, Inc e Phone 503-615-9000 ¢ FAX: 503-
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869-960 MHz Reference Design (AH125-89PCB900)

W-CDMA 3GPP Test Model 1+64 DPCH, PAR =10.3 dB @ 0.01% Probability, 3.84 MHz BW

Typical W-CDMA Performance at 25°C
Frequency 869 920 960 |MHz TM
Gain 20 20 20 dB 0
Input Return Loss 14 20 22 dB 4
Output Return Loss | 10 | 9.9 | 9.9 | dB %%‘;Dp% e
ACLR 52 |-525| -52 | dBe = =
out=+18 dBm
Output P1dB +27.4|+28.1|+27.9| dBm o
Output IP3 RF N W=31 MIL W=31 ML W=31 ML 0805 a1 i REOQUT
pomfgmsm/wne,mnzspaciﬂ +44 | +47 | +49 | dBm J1 1 L=130 MIL gq L=100ML L L=280 ML R2 =35 MIL c2 J2
Noise Figure 79 | 77 | 75 | 4B i l_ vV P WH;—T 22&4@
. : [
Quiescent Current, Ieq 150 mA T 5cvw6op ; T B .
Vee +5 \ = - ==
455860AW REV-  455860PC REV- AH1Z5-89FCBI00
. Notes:
1. The primary RF microstrip line is 50 Q.
2. Components shown on the silkscreen but not on the schematic are not used.
3. 0« jumpers can be replaced with copper trace in target application.
4.  The edge of R2 is placed at 280 mil from AH125 RFout pin. (14.3° @ 920 MHz)
5. The edge of C9 is placed 35 mil from the edge of R2. (1.8° @ 920 MHz)
RF IN RF oUT 6.  The edge of R1 is placed at 100 mil from AH125 RFin pin. (5.1° @ 920 MHz)
0788 EVAL. BRD., 1/2 WATT,g, 7. The edge of C10 is placed 130 mil from the edge of R1. (6.6° @ 920 MHz)

. TOuint © . .
SEMICONDUCTOR WWW.TOS.COM

Gain vs. Frequency Input Return Loss vs. Frequency Output Return Loss vs. Frequency
22 0 0
5 -5
21
& ~ P
§ — g0 g-
20 fm——r—————— = =
S T & 8
o —t—— @ .15 0 -15
19
-20 -20
-40°C —+25°C  —-—+85°C 40°C  —425°C  ——+85°C -40°C —+25°C  ---+85°C
18 -25 -25
840 860 880 900 920 940 960 980 840 860 880 900 920 940 960 980 840 860 880 900 920 940 960 980
Frequency (MHz) Frequency (MHz) Frequency (MHz)
Gain vs. Temperature ACLR vs. Output Power over Frequency ACLR vs. Output Power over Temperature
22 -40 -40
W-CDMA 3GPP Test Model 1+64 DPCH —o5e W-CDMA 3GPP Test Model 1+64 DPCH Freq.=920 MHz
PAR =10.2 dB @ 0.01% y Tiean=+257C PAR = 10.2 dB @ 0.01% y d =]
-45 | 3.84 MHz BW - -45 | 3.84 MHz BW o
21
o o S
T ) Q
= c) e
=, T T
g ’ © 5
- O Q
< - < -
19
-65 -65
869 MHz —920 MHz ——960 MHz
869 MHz —920MHz —-960 MHz -40°C  —+25°C  ——+85°C
18 -70 -70
-40 -15 10 35 60 85 14 15 16 17 18 19 20 14 15 16 17 18 19 20
Temperature (°C) Output Power (dBm) Output Power (dBm)
OIP3 vs. Pout/Tone over Temperature OIP3 vs. Pout/Tone over Frequency OIP3 vs. Frequency
55 55
Freq.=920 MHz 1 MHz tone spacing
1 MHz tone spacing Pout=+17dBm per tone
50 50
£ £ 3
) I ) [
T 45 ho) T 45
[\ [\ o
o 3 a
o o [e]
40 40
-40°C —+25°C —-+85°C 869 MHz —920 MHz ——960 MHz -40°C  —+25°C  —-+85°C
35 35 35
10 11 12 13 14 15 16 17 18 10 11 12 13 14 15 16 17 18 860 880 900 920 940 960
Output Power per Tone (dBm) Output Power per Tone (dBm) Frequency (MHz)

Specifications and information are subject to change without notice
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869-960 MHz Reference Design (AH125-89PCB900)

W-CDMA 3GPP Test Model 1+64 DPCH, PAR =10.3 dB @ 0.01% Probability, 3.84 MHz BW

Current vs. Output Power

Tiean=+25°C

869 MHz —920 MHz ——960 MHz

10 12 14 16 18 20 22
Output Power (dBm)

TriQuint Semiconductor, Inc e Phone 503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com
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P1dB vs. Frequency

Output Power vs. Input Power

30 30
€
T2 0 26
] =
k)
el z 2
o
3 o
& 26 5 22
s
p=1
25 O 20
-40°C  ——+25°C ——485°C 869 MHz — 920 MHz ——960 MHz
24 18
860 880 900 920 940 960 0 1 2 3 4 5 6 7 8 9
Frequency (MHz) Input Power (dBm)
Noise Figure vs. Frequency
10.0
9.0 | - 2
= | |77 _— [ A
k=3
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-40°C —+25°C  ——+85°C
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860 880 900 920 940 960
Frequency (MHz)

980 1000
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W-CDMA 3GPP Test Model 1+64 DPCH, PAR =10.2 dB @ 0.01% Probability, 3.84 MHz BW

1805-1880 MHz Reference Design

Typical W-CDMA Performance at 25°C

Frequency 1805 1842 1880 \ MHz
Gain 17.8 | 18.2 | 18.1 dB
Input Return Loss 9.5 [ 16.5] 17.0 | dB 15
Output Return Loss | 9.4 84 | 7.8 dB S
ACLR o
Pout=+18 dBm 51 51 -49 | dBe L
Output P1dB +28 [+27.9|+27.8| dBm
Output IP3
Poutfp‘il 4dBnv/tone, IMHz spacing +44 +45 +43.5 | dBm N
Quiescent Current, Ieq 150 mA i . VR -
Vce +5 A\ > lf'lr | — ? b
%l 1 eg 100pF
455860AW REV- 455860PC REV- - J:
@ ) @
@s s
o Notes:
1. The primary RF microstrip line is 50 Q.
seqpee :fgm 2. Components shown on the silkscreen but not on the schematic are not used.
- f‘?’. w 2R 3. 0. jumpers can be replaced with copper trace in target application.
& Bosen 4.  The edge of C9 is placed at 250 mil from AH125 RFout pin. (25.5° @ 1845 MHz)
F S0TBY EVAL. BRD,, 1/2 |nmm:f T 5. The edge of R1 i; placed against tl_le edge of C10. o
. e edge o is placed at 30 mil from in pin. (3. z
m - . 6.  The edge of C10 is placed at 30 mil from AH125 RF (3.1° @ 1845 MHz)
WWW.TOS.COM
Gain vs. Frequency Return Loss vs. Frequency ACLR vs. Output Power
20 0 -40
3 . w Z“;‘;Mg’*%j:@? 0.01% probabiy
- g -
g1 ’/—/\ o @ .50
= H
P17 c § 55
5 -
16 g O e e O
—Ss1  ---S22 1805 MHz ——1842 MHz ---1880 MHz
15 -30 -65 ‘ ‘
1800 1820 1840 1860 1880 1900 1.80 1.82 184 1.86 188 1.90 no12 1B 14 15 18 19 20 2

Frequency (MHz)

Frequency (MHz)

OIP3 vs. Output Power per Tone

Output Power (dBm)

P1dB vs. Frequency

N}
®

30
Tieao=+25°C Tiran=+25°C
1 MHz tone spacing 29

= T
£ u e N e e R R
s | o7
g 42 3
o T 26

40 25

1805 MHz —1842 MHz ---1880 MHz
. 24
8 10 12 14 16 18 1820 1830 1840 1850 1860 1870

TriQuint Semiconductor, Inc e Phone 503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com

Output Power/Tone (dBm)

Downloaded from Elcodis.com electronic components distributor
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1930-1990 MHz Reference Design (AH125-89PCB1960)

W-CDMA 3GPP Test Model 1+64 DPCH, PAR = 10.3 dB @ 0.01% Probability, 3.84 MHz BW
Typical W-CDMA Performance at 25°C

Frequency 1930 1960 1990 \ MHz T Lra
: <0
Gain 17 17 17 | dB 3 P
Input Return Loss 12 16 23 dB 14 \T T -
8
Output Return Loss | 10 9 8 dB Opf T 1000pF Z7 4 guF
ACLR = =
Pout=+18 dBm -3 -53 -3 dBe
Output P1dB +27.8 [+27.8 | +27.7| dBm RF IN SF OUT
W=31 MIL W= 31 MIL -
Output 1P3 1 C R L=80MIL [\\ L=215 MIL 0o 12
+ + + oML ; L=215 -
Pout=+14dBm/tone, 1MHz spacing 45 47 47 dBm C:—| I— - = - 1 I o
Noise Figure 45 | 46 | 46 | dB ) 120k | o Iﬂ/ 10pF
- 1.8pF
Quiescent Current, Icq 150 mA 1 1
Vce +5 \ AH125-89PCRIIED
.455590" m-.mmm ﬁﬂ'-. Notes:
R C 1. The primary RF microstrip line is 50 Q.
2. Components shown on the silkscreen but not on the schematic are not used.
3. 0 jumpers can be replaced with copper trace in target application.
4. The edge of C9 is placed at 215 mil from AH125 RFout pin. (23.3° @ 1960 MHz)
5. The edge of R1 is placed against the edge of C10.
m &F OUT 6.  The edge of C10 is placed at 80 mil from AH125 RFin pin. (8.7° @ 1960 MHz)
50789 EVAL. BRD., 1/2 WATT,,
@ e @
WIW.TOS.COM
Gain vs. Frequency Input Return Loss vs. Frequency Output Return Loss vs. Frequency
19 0 0
18 A4 - - - 4 - ® N
- T ~-10 e ~-10
gl 1 § e 5
g [ —— 15 == §1
@16 21 N 28
20 N -20
15 25 RN -25
-40°C  —+25°C  ——+85°C -40°C  —+25°C  ——+85°C N 40°C  —425°C  ---485°C
14 30 = -30
1.90 1.92 1.94 1.96 1.98 2.00 1.90 1.92 1.94 1.96 1.98 2.00 1.90 1.92 1.94 1.96 1.98 2.00
Frequency (GHz) Frequency (GHz) Frequency (GHz)
ACLR vs. Output Power OIP3 vs. Output Power/Tone OIP3 vs. Frequency
-35 55 55
W-CDMA 3GPP Test Model 1+64 DPCH _T\ FAn=+25°C 7 Tieao
40 | PAR=10.3dB @ 0.01% Probability _ - 1 MH
3.84 MHz BW 50 50
g’ 3 3
g @ 3 /—\
x - z - 45
3 g s
< - 0o ]
40 40
1930 MHz —1960 MHz —-1990 MHz
1930 MHz —1960 MHz ——1960 MHz
-65 35 35
12 14 20 22 10 1 12 13 14 15 16 17 18 193 194 195 196 197 198  1.99
Output Power (dBm) Output Power (dBm) Frequency (GHz)
P1dB vs. Frequency Current vs. Output Power Noise Figure vs. Frequency
30 200 6.0
29 180 ool B e | T T
f// 5.0
T 28 -
5 < 160 ) — T T ]
2 E e
5 27 = S 40
E| L 140
a2
» 120 3.0
475V —500V ---525V -40°C  —+25°C —-+85°C
24 100 2.0
1.93 1.94 1.95 1.96 1.97 1.98 1.99 10 12 14 16 18 20 22 1.90 1.92 1.94 1.96 1.98 2.00

Frequency (GHz)

Output Power (dBm)

Frequency (GHz)
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2010-2025 MHz Reference Design

TD-SCDMA 3 Carrier, PAR =10 dB @ 0.01% Probability, 1.28 MHz BW

Typical TD-SCDMA Performance at 25°C

Frequency 2010 2015 2025 \ MHz o
Gain 163 | 163 | 164 dB J3 0
Input Return Loss 126 | 13.1 [ 144 [ dB 4
Output Return Loss | 82 | 8.1 | 7.9 | dB des o Les ] es
ACLR = IWOOF’F IWOODDF IW.OuF
- -49.5 1 -50 |[-50.1 | dBc — = L
Pout=+16 dBm
Output P1dB +28 |+28.3| +28 | dBm § o
n
Output IP3 +45 | +45 | +45 | dBm RF N c20 W=31 MIL W=31 MIL RBOI w31 M RF OUT
Pout=+10 dBm/tone, IMHz spacing g o F R L=6OMIL L=120 MIL Ry L7275 ML oo 12
. F
Quiescent Current, Ieq 150 mA A ii%} - 1 w{% fF—o0
Vee +5 \ 120F | g 4 7pF
20 prr ILODF
.455850.“ REV-  455860PC RE\!'-. . = L
AH125-89RCB2015
Notes:
1. The primary RF microstrip line is 50 Q.
2. Components shown on the silkscreen but not on the schematic are not used.
3. 0Q jumpers can be replaced with copper trace in target application.
4.  The edge of C9 is placed at 120 mil from AH125 RFout pin. (13.4° @ 2015 MHz)
N SOTA8 EVAL 890, 1/2 ATE R out 5. The edge of C2 is placed 275 mil from the edge of C9. (30.7° @ 2015 MHz)
m. L] 6.  The edge of C10 is placed at 60 mil from AH125 RFin pin. (6.7° @ 2015 MHz)
® -9 i
SEMICONDUCTOR WiW.105.COM 7. The edge of R1 is placed next to the edge of C10.
Gain vs. Frequency Return Loss ACLR vs. Output Average Power
19 0 -35
B
18 4 54 40 |
= ]
iiiiiiiiiiiiiiiiiii —~ -45
171 % -10 2
= 3 2 504
£ 16 sl | =
8 5 Q 55 |
£ 5|
15 - 60 |
—su --s22 2010MHz ~—2015MHz ~ ——2025 MHz
14 -25 65 ‘ ! ; -
2010 2015 2020 2025 2030 2010 2015 2020 2025 2030 10 12 14 16 18 20
Frequency (MHz) Frequency (MHz) Output Power (dBm)
OIP3 vs. Output Power per Tone Collector Current vs Output Power
50 320 2 Output Power vs. Input Power
.5 g 2o £ P1dB=+28.3dBm—
z £ 260 // g 28
o T 240 A =
T 40 3 Y
® © 220 3
o S a
o g 200 §_ 24
35 3 180 5
S o 22
2010 MHz  —2015MHz —-2.7GHz 604
30 140 20
9 10 1 12 13 14 15 16 17 10 12 14 16 18 20 22 24 26 28 30 4 6 8 10 12 14 16

Output Power/Tone (dBm)

TriQuint Semiconductor, Inc e Phone 503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com
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2110-2170 MHz Reference Design (AH125-89PCB2140)

W-CDMA 3GPP Test Model 1+64 DPCH, PAR =10.3 dB @ 0.01% Probability, 3.84 MHz BW

VCC VCC
Typical W-CDMA Performance at 25°C o
Frequency 2110 2140 2170 \ MHz 3 o
i 16.1 | 16.2 | 16. B L .
Gain 6 6 63| d 1 Te lo le
Input Return Loss 10 12 15 dB Imnpr Iwooopr Iw.ow
Output Return Loss | 13 12 | 11 | dB - = = =
ACLR 3
Pout=+18 dBm -52 52 -52 | dBc 5205
RF IN _ _ _ _ _ RF QUT
SUtPUt fPl;B +28 | +28 | +28 | dBm g RILSioML 80 il | , Ui | Lo i R2 Udouilce w2
utput o—| [ v [—o
Poul:‘rI?Z dBm/tone, 1MHz spacin +49 +45 +47 dBm O‘ 1,‘2‘DF i o 2 L o 0 4‘, TpF
Noise Figure 4.3 44 | 44 dB I«SDF I«zpF
Quiescent Current, Icq 150 mA = =
AH125-83PCB2140
Vee +5 \4 Notes:
1. The primary RF microstrip line is 50 Q.
.4ssmn B LA 2. Components shown on the silkscreen but not on the schematic are not used.
. o 3. 0 jumpers can be replaced with copper trace in target application.
' GNp 4. The edge of C9 is placed at 120 mils from AH125 RFout pin. (14.2° @ 2140 MHz)
5. The edge of C2 is placed at 280 mils from the edge of C9. (33.2° @ 2140 MHz)
T 6.  The edge of C10 is placed at 60 mils from AH125 RFin pin. (7.1° @ 2140 MHz)
o :m. - f8 7. The edge of R1 is placed 10 mils from the edge of C10. (1.2° @ 2140 MHz)

out

F IN RF
SOTBY EVAL. BRO., 1/2 WATT .,

D
SEMCONDUCTOR WwW.105.C04

Gain vs. Frequency Input Return Loss Output Return Loss
18 0 0
5 5
17
g 5-10
=16 —
— e A —— ] N
I &-15
15 A
20 A
-40°C  —+25°C  ——+85°C -40°C —+25°C  ——+85°C S -40°C  —+25°C  ---+85°C
14 -25 T T T T -25 T T T T
2.10 212 214 2.16 2.18 2.20 2.10 212 2.14 2.16 2.18 2.20 2.10 212 214 2.16 2.18 2.20
Frequency (GHz) Frequency (GHz) Frequency (GHz)
Gain vs. Temperature ACLR vs. Output Power ACLR vs. Output Power
18 -40 -40
W-CDMA 3GPP Test Model 1+64 DPCH S W-CDMA 3GPP Test Model 1+64 DPCH
PAR = 10.3 dB @ 0.01% Probability PAR = 10.3 dB @ 0.01% Probability
-45 +3.84 MHz BW o -45 4 3.84 MHz BW
5 8 8
3 s s’
= o x
— .y -
o (Sl (O
@ < <
15 4
2110 MHz —2140 MHz ——2170 MHz 2110 MHz —2140 MHz —-2170 MHz
14 T T T - -65 T T t - -65 ; '
-40 .15 10 35 60 85 10 12 14 16 18 20 10 12 14 16 18 20
Temperature (°C) Output Power (dBm) Output Power (dBm)
OIP3 vs. Output Power/Tone P1dB vs. Frequency Noise Figure vs. Frequency
55 30 8
T2 71
1 MHz tone spacing 29
50 A 6 -
- N N S S S B 1 £ 28 S R R R R
o T L [} Q
T 45 _\—’\ 2 27 4 T4
[ o zZ
[ = 3
¢} 5 26
40 - 21
2110 MHz —2140 MHz ---2170 MHz 25 1 APC  ——425C  ——4gseC
35 T T 24 0
8 9 10 11 12 13 14 15 16 17 18 211 212 2.13 2.14 2.15 2.16 217 2.10 212 2.14 2.16 2.18 2.20
Pout/Tone (dBm) Frequency (GHz) Frequency (GHz)

Specifications and information are subject to change without notice
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Application Note TriQuint @

LW High Linearity InGaP HBT Amplifier SEMICONDUCTOR
2.5-2.7 GHz Reference Design

802.16-2004 O-FDMA, 64QAM-1/2, 1024-FFT, 20 symbols and 30 subchannels, 5 MHz Carrier BW

Typical Performance at 25°C vce

Frequency (GHz)

Gain 13.9 | 140 | 13.7 | dB
Input Return Loss 9.5 | 131|129 | dB
Olltpllt Return Loss 9.4 8.7 8.2 dB Izzpp I:|_000p|: Ii?]:
EVM 15 125 13| % L L 1
out=+19 dBm
Output P1dB +28 | +28 | +28 | dBm
Output IP3 +49 | +48 | +47 | dBm RF In
. put = =
P °“‘:.”6 dBm/tone, |MHz spacing N R1 i:s%on%gm ésfgon%f;m =90 mils 32
Quiescent Current, Ieq 150 mA
Vee +5 AV 00hms 1pF
I 0.8pF Io 6pF
N AH125-89PCB2600 -
. 455860AW REV- 455860PC REV-.
® FD1 . ¢
Notes:
J 9. The primary RF microstrip line is 50 Q.
10. Components shown on the silkscreen but not on the schematic are not used.
eesessel eecces 11. 0 @ jumpers can be replaced with copper trace in target application.
= 12. Distance from side edge of C10 to side edge of U1 pin 1 is 55 mils (7.9°@2600 MHz).
| ede o 3 PR S, 13. Distance from end edge of R1 to side edge of U1 pin 1 is 110 mils (15.8°@2600 MHz)..
RS o6 06 R7 14. Distance from side edge of C9 to side edge of Ul pin 3 is 90 mils (13.0°@2600 MHz)..
RF OUT
SOT89 EVAL. BRD., 1/2 WATT,
-9
SEMICONDUCTOR WWW.TQS.COM

Circuit Board Material: 0.014” FR4, single layer, 1 oz copper, ¢, = 4.3,
Microstrip line details: width =.031”, spacing = .035”

Gain vs. Frequency Return Loss vs. Frequency
15 0
14 —
— T ~ 51
— — o
hed
@13 )
=3 3.
c -
F12 - c
© E]
L -
11 4 e
—S11 --S22
10 T -20 T -
2.40 250 2.60 2.70 2.80 2.40 2.50 2.60 2.70 2.80
Frequency (GHz) Frequency (GHz)
EVM vs. Output Power ACLR vs. Output Power OIP3 vs. Output Power/Tone
5 -35 55
802.16-2004 O-FDMA, 64QAM-1/2 _ W-CDMA 3GPP Test Model 1+64 DPCH m Tt 25°C
1024-FFT, 20 symbols and 30 subchannels y _40 | PAR=10.2dB @ 0.01% Probability 7 1z tone spacing
4 1~ 5MHz Carrier BW 7 3.84 MHz BW S 50
= o
g? g
s x -
@2 3
I -
1 35
25GHz — 2.6 GHz - 2.7 GHz 25GHz —2.6GHz 2.7GHz 25GHz —26GHz —2.7GHz
0 -65 t ' T : — 30
12 14 16 18 20 22 12 14 16 18 20 22 10 12 14 16 18 20 22
Output Power (dBm) Output Power (dBm) Output Power/Tone (dBm)

Specifications and information are subject to change without notice
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AD

plication Note

%W High Linearity InGaP HBT Amplifier

TriQuint @

SEMICONDUCTOR

3.4-3.6 GHz Reference Design

802.16-2004 O-FDMA, 64QAM-1/2, 1024-FFT, 20 symbols and 30 subchannels, 5 MHz Carrier BW

Typical O-FDMA Performance at 25°C

Frequency 34 35 36 \GHz
Gain 11.5 | 12.1 12 dB
Input Return Loss 8 15 21 dB
Output Return Loss | 16 13 11 dB
EVM

Pout=+18 dBm 1.1 1.0 1.1 %
Output P1dB +27 |+27.3(+27.5| dBm
Output 1P3

Poulz}lj 6 dBm/tone, MHz spacin +49.5|+45.7| 45.2 | dBm
Quiescent Current, Icq 150 mA
Vee +5 Vv

455860AW REV-  455860PC REV
wee@®
O« =

2

N

==
hoeosesses
C:

l_‘ﬁ I =
.Eooc‘.o '-w go?-czocg_
" RECE RT

RF OUT
SOT89 EVAL. BRD., 1/2 WATT .,

RF IN
@ Houint® 5
SEMICONDUCTOR WWW.TQS.COM

Circuit Board Material: 0.014” FR4, single layer, 1 oz copper, ¢, = 4.3,
Microstrip line details: width =.031", spacing =.035”

13
12
o
—~ -
[
gu 2
< S+
©
10 c
o =
g
9 g
8 T T T
3.30 3.40 3.50 3.60 3.70
Frequency (GHz)
Current vs Output Power
190
.
H g
é >
- o
g 8
5 2
S =
o i
g 5
8 g
= =
3 150 8
34GHz —35GHz —-3.6GHz
140

Gain vs. Frequency

vee

Vee

R4
0
J3
It >T Jes Les s
IWOODF IWODODF Iw,om
L
% 18nH
REIN 7=500hm 7=500hm RE OUT
J1 o1 RT =45 MIL L=60MIL R c2 2
1 3
o - . o
0 0
c5 0O.4pF 10pF
1.2nH Lo ’
:I:O.BpF
7 AH125-8%PCB3500 7
Notes:
1. The primary RF microstrip line is 50 Q.
2. Components shown on the silkscreen but not on the schematic are not used.
3. 0. jumpers can be replaced with copper trace in target application.
4. The edge of C9 is placed at 60 mil from AH125 RFout pin. (11.6° @ 3.5 GHz)
5. The edge of C10 is placed at 45 mil from AH125 RFin pin. (8.7° @ 3.5 GHz)
6.  The edge of L2 is placed next to the edge of C10.
Return Loss vs. Frequency EVM vs. Output Power
5

802.16-2004 O-FDMA, 64QAM-

1/2,1024-FFT, 20 symbols and 30
subchannels, 5 MHz Carrier BW

—34GHz —35GHz

3.6 GHz

22

g 3
=

@ 2

1

S --s2 34GHz —35GHz —-3.6GHz
-30 0
3.30 3.40 3.50 3.60 3.70 10 12 14 16 18 20
Frequency (GHz) Output Power (dBm)
Efficiency vs Output Power = OIP3 vs. Output Power/Tone
20
Tugp=r25°C
1 MHz tone spacing

15 50
3
[}

10 T 45
o
a
o

5 40

~—3.4GHz 35GHz --3.6GHz

14 16 18
Output Power (dBm)

20

22

12 14 16 18

Output Power (dBm)

20

35

22

12 14 18 20

16
Output Power/Tone (dBm)

Note: This reference design was constructed on FR4 to illustrate potential AH125 performance in the 3.4-3.6 GHz frequency range. For customer applications
of AH125 at these frequencies, we recommend the use of more suitable materials such as Rogers 3000 series.
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AH125

LW High Linearity InGaP HBT Amplifier

TriQuint @

SEMICONDUCTOR

Mechanical Information

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

Outline Dr

D

peali= ==
e |\ AH125G { |
|

TNYXXX-Z

| U | 1
1 2 3 L
| | 1 b

5|

—cf—

‘& —| | |~—2xnt

- 3PLACES

—et

NOTES:

(1) oensions conrori w weoec To-2e3¢
EXCEPT WHERE INDICATED.

2. DIMENSIONS ARE EXPRESSED IN MN (INCHES).

3. DINENSIONING AND TOLERANCING IAW ANSI Y14.5M

awing

I

0
IRl

Alternate Backside Patterns

(May be supplied with either pat

tern shown)

SYBOL MN NOW MAX] SWEoL NIN NoW MAX
N T.40 750 760 A 229 250 260
(os5) | (ose) | (o63) (o) | Cosm) | (ioz)
5 43 50 56 o 213 220 229
o17) | (020) | (022) (o) | (oB7) | (090)
ar 35 42 48 . 750 BSC
(o149) | (o) | (oto) ( 050)
< 35 40 a4 - 300 Bse
(o14) (016) | (o) 118)
o 440 450 460 " 591 10 355
(173) 77 (81 (is5) | (1) (167)
or .62 173 .83 C 89 T.10 720
(064) | Cosm) | (072) (038 (043) | (0a7)
v 22 2.40 26
(om) | (o93) | (102)

Product Marking

The AHI125 will be marked with an
“AH125G” designator with a lot code marked
below the part designator. The “Y” represents
the last digit of the year the part was
manufactured, the “XXX” is an auto-
generated number, and “Z” refers to a wafer
number in a batch.

MSL / ESD Rating

ACautian! ESD sansitive device.

Land Pattern

$.254 (.010) PLATED THRY
GROUND VIAS

762 (300)

l
{76 (030) TvP
l~— 38 (o15) TvP

PACKAGE oUTLNE
a0 (07 \

£ T

58 (.023) -

2.48 (.098)
0o 0 0o o o—
o o o o
N o o

348 (137) 1.27 (.050) ’i 7 — “
o o o o 254 (100)

835 (210) | |

L © °

f
1 s

86 (034) —f=—nt

.65 (.025)
386 (152)

= 211 (083)

R. 381 (.015)

ESD Rating: Class 2

Value: Passes =2000V to <4000V
Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114

ESD Rating: Class IV

Value: Passes > 2000V min.

Test: Charged Device Model (CDM)
Standard: JEDEC Standard JESD22-C101

MSL Rating: Level 3 at+260 °C convection reflow
Standard: JEDEC Standard J-STD-020

Mounting Config. Notes

. 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 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.

. Mounting screws can be added near the part to fasten the board
to a heatsink. Ensure that the ground / thermal via region
contacts the heatsink.

4. Do not put solder mask on the backside of the PC board in the

region where the board contacts the heatsink.

5. RF trace width depends upon the PC board material and
construction.

. Use 1 oz. Copper minimum.

. All dimensions are in millimeters (inches). Angles are in
degrees.

w

= o
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