AH128 TriQuint @

YsW High Linearity InGaP HBT Amplifier SEMICONDUCTOR

Product Features Product Description Functional Diagram
e 60 —3500 MHz The AH128 is a high dynamic range driver amplifier in a GND
low-cost surface mount package. The InGaP/GaAs HBT is [ 4 )

* +25dBm P1dB able to achieve high performance across a broad range with
e +40 dBm Output IP3 +40 dBm OIP3 and +25 dBm of compressed 1dB power |

. while drawing 115 mA current. The AH128 is available in
* 16.9 dB Gain @ 2140 MHz a lead-free/green/RoHS-compliant SOT-89 package. All |
e 115 mA current draw devices are 100% RF and DC tested.
e +5V Single Supply |i| |3| |i|

The AH128 is targeted for use as a driver amplifier in
RFIN GND RFOUT

e MTTF > 100 Years wireless infrastructure where high linearity, medium power,
_ ) : and high efficiency are required. Internal biasing allows i i
¢ le(e)a,l(} gge ineDROHS compliant the AH128 to maintain high linearity over temperature and Function Pin No.
B ackage operate directly off a single +5V supply. This combination RF Input 1
makes the device an excellent candidate for transceiver line RF Output/ Vee 3
A pp lications cards in current and next generation multi-carrier 3G base Ground 2,4
stations.
e Repeaters
e Mobile Infrastructure
e WiMAX / WiBro
e LTE/ WCDMA / EDGE / CDMA
Specifications Typical Performance
Operational Bandwidth MHz 60 3500 Frequency MHz 920 1960 | 2140
Test Frequency MHz 2140 Gain dB 19.7 17.6 16.9
Gain dB 14.5 16.9 18 Input Return Loss dB 12 15 15
Input Return Loss dB 15 Output Return Loss dB 8.2 11 11
Output Return Loss dB 11 W-CDMA Channel Power® | g | 415 | 155 | +15
W-CDMA Channel Power® dBm +15 @30 dBe ACLR
@ -50 dBc ACLR, 2140 MHz Output P1dB dBm +24.7 +25.5 +25
Output P1dB dBm +25 Output [P3® dBm +40 | +40 | +40
Output IP3® dBm | +36 | +40 Noise Figure dB 4.6 4.6 4.6
Noise Figure dB 4.6 Quiescent Collector Current mA 115
Quiescent Collector Current mA 95 115 130 Device Voltage \% +5
Device Voltage \Y +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 13 dBm/tone for 900 MHz, 11 dBm/tone
for 1960 MHz and 10 dBm/tone for 2140 MHz.
Absolute Maximum Ratings Ordering Information
Storage Temperature -65 to +150 °C AH128-89G Ya W High Linearity InGaP HBT Amplifier
RF Input Power, CW, 50 Q, T=25°C  Input P10dB AH128-89PCB900  869-960 MHz Evaluation Board
Device Voltage oV AH128-89PCB1960  1930-1990 MHz Evaluation Board
Max Junction Temperature, T, 200 °C AH128-89PCB2140 21102170 MHz Evaluation Board
Thermal Resistance, ©;c 116 °C /W AH128-89PCB2600  2500-2700 MHz Evaluation Board

Operation of this device above any of these parameters may cause permanent damage. Standard T/R size = 1000 pieces on a 7” reel.

Specifications and information are subject to change without notice
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Typical Device Data

0

S-Parameters (Vpeyice =15 V, Icc = 115 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 red line.

S-Parameters (Vpeyice = +5 V, Icc = 115 mA, 25 °C, unmatched 50 ohm system, calibrated to device leads)

Freq (MHz) S11(dB) S11 (ang)
50 -5.38 -173.57
100 -4.89 -176.21
300 -4.91 -175.57
500 -3.95 -175.05
700 -3.10 -179.25
900 -2.51 175.19
1100 -2.25 170.64
1300 -2.12 165.24
1500 -2.01 160.47

1700 -2.01 156.16
1900 -1.92 150.48
2100 -1.84 145.43
2300 -1.76 141.16
2500 -1.73 137.11
2700 -1.69 131.81
2900 -1.74 127.64
3100 -1.83 121.13
3300 -1.90 115.79
3500 -1.90 112.40

21 (dB) $21 (ang) $12 (dB)
22.87 166.30 -30.49
21.96 165.00 -30.37
21.84 151.04 -30.66
21.01 130.39 -30.54
19.51 114.04 -30.06
18.02 102.07 -29.47
16.77 92.59 29.27
15.56 84.05 -29.04
14.47 76.48 -28.75
13.46 69.77 -28.78
12.74 63.07 -28.52
11.87 56.47 -28.43
11.08 50.21 -28.64
10.51 45.46 -28.47
10.11 39.00 28.22
9.60 33.91 -27.96
9.17 27.49 -28.09
8.52 22.19 -28.02
8.12 16.48 -28.00

S12 (ang)
4.94
2.12
-0.34
1.26
-1.57
-3.23
-7.07
-9.77
-12.83

-16.94

-20.19

-24.12

-26.71

-29.12

-33.92

-37.08

-40.84

-43.96

-46.34

$22 (dB)
-12.66
-11.24
-11.69
9.18
-7.38
-6.59
-6.09
-5.69
5.57
-5.59
-5.46
-5.36
526
-5.54
-5.63
-5.41
537
-5.63
573

S22 (ang)
-146.31
-162.50
-161.87
-156.72
-162.95
-171.09
-178.21
175.48
170.50
165.41
159.78
154.06
150.23
146.96
140.38
135.33
131.92
129.40
121.96

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

Application Circuit PCB Layout

RF

SOT89 EVAL. BRD., 1/2 WATT,

% WWW.TQS.COM

455860AW REV-

455860PC REV

D2
-®

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

vee

T
R4

?

C3 c4

Iwoopr ILDuF

Frequency (MHz) 700 750 800 \ Units
Gain 20.9 |1 20.7 | 204 | dB
Input Return Loss 15.7 1 19.6 | 16 dB
Output Return Loss | 89 | 7.6 | 6.6 dB
EVM
Pout=+16 dBm 1.8 1.6 1.5 %
Output P1dB +24.3 | +24.4|+24.6 | dBm
Output IP3
Pout:EI‘l)S dBm/tone, I MHz spacing +38.5(+39.7|+40.2 | dBm
Quiescent Current, Ieq 115 mA
Vee +5 \
455860AW REV-

455860PC RE\"-.
o

'&:Q .. [ ]

SOT89 EVAL. BRD., 1/2 WATT,

FiD2
e
WHWW.TQS.COM

Gain vs. Frequency

S
RF IN W=31 MIL W=31 MIL w31 mi [ 0895 sy RF OuT
nooo L2 L=40 MIL gy L=105MIL | LL=135 ML L3 =75 ML R2 c2 J2
o—| 1 m 30 vl 2.7nH 1 0 ——0
100pF | 0 ) If L 100eF
Ie 8pF 1 IQ 4pF
’ AH128-89PCB750 ’
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 R1 is placed 105 mils from the AH128 RFin pin. (4.4° @ 750 MHz)
5. The edge of L2 is placed 40 mils from the edge of R1. (1.7° @ 750 MHz)
6.  The edge of L3 is placed 135 mils from the AH128 RFout pin. (5.6° @ 750 MHz)
7.  The edge of C9 is placed 75 mils from the edge of L3. (3.1° @ 750 MHz)

Return Loss

EVM vs. Output Average Power vs. Frequency
=25°C

2 T=25°C 0 T=25°C 5
—700 MHz 750 MHz ---800 MHz
21 4 -5 4 4 802.16-2004 O-FDMA, 64QAM-
— 1/2,1024-FFT, 20 symbols and 30 A
I — o -10 _ subchannels, 5 MHz Carrier BW /)
@ 20 - z E\i 3
= § -15 2
£ (%] >
T 19 4 \// wo
© =20
n
18 A 25 1 1
—Sl11 S22
17 -30 ; ‘ ‘ | 0
700 720 740 760 780 800 700 720 740 760 780 800 8 10 12 14 16 18
Frequency (MHz) Frequency (GHz) Output Power (dBm)
Current vs Output Average Power vs. Frequency ACLR vs. Output Average Power vs. Frequency OIP3 vs. Output Power/Tone vs. Frequency
180 : ‘ = 35 =; . 50 T=25°C
802.16-2004 O-FDMA, 64QAM-1/2, W-CDMA 3GPP Test Model 1+64 DPCH /,//
< 1024-FFT, 20 symbols and 30 PAR = 9.7 dB @ 0.01% Probability 7
£ 160 1 subchannels, 5 MHz Carrier BW -40 13 84 MHz BW 45
= > =
£ 140 @ -45 - &
= ~ T
© o ;40 4 L
3120 4 0 -50 1 it S — o
© < o
L)
° 35
8100 1 R ‘
—709 MHz —‘750 MHz - 800 MHz 6 —700MHz  —750MHz  ---800 MHz 700 MHz —750MHz  --- 800 MHz
80 T T T T - T T T T 30 t t + t
14 15 18 19 10 12 14 16 18 20 8 10 12 14 16 18

16 17
Output Power (dBm)

TriQuint Semiconductor Inc e Phone 1-503-615-9000e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com

Output Power (dBm)

Output Power/Tone (dBm)

Specifications and information are subject to change without notice
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869-960 MHz Reference Design (AH128-89PCB900)

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

Voo WeC

Frequency (MHz) 869 920 960 \ Units T
. R4
Gain 19.8 | 19.7 | 19.6 | dB J3 0
Input Return Loss 10 12 13 dB 1
Output Return Loss | 8.8 | 82 | 7.9 | dB | e3 c4
100pF 1.0uF
ACLR =
Pout—+15 dBm -49 -50 -50 dBc I I
Output P1dB +24.4+24.7|+24.6 | dBm L1
Output IP3 33nH
Pout-13dBtone, IMHz spacing +39 | +40 | +41 | dBm RFleN O W=31 MIL W=31 MIL 0805 REQUT
] ] L=280 MIL L=100MIL L=285 MIL c2 J2
Noise Figure 47 | 46 | 46 | dB . 3 R
g o— }——T—-—/\z/\g\, ) X
i mA 100pF .
Quiescent Current, Icq 115 L P | g 1000F
Vee +5 \% Is.};ﬁ Iw.apF
455860AW REV-  455860PC REV- = i =
. [ ) AH128-B89PCBA0O
¢ .“ 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 R2 is placed at 285 mils from AH128 RFout pin. (14° @ 920 MHz)
RF IN RF OUT 5. The edge of C9 is placed against the edge of R2.
SOTBY EVAL. BRO., 1/2 WATT, . . P o
. TiOuint €, L . 6.  The edge of R1 is placed at 100 mils from AH128 RFin pin. (5° @ 920 MHz)
SEMCONDUCTOR WRW.105.C00 7.  The edge of C10 is placed 260 mils from the edge of R1. (13° @ 920 MHz)
Gain vs. Frequency Return Loss Return Loss
22 0 0
-5 59
21
o o
ko) z
-
5 5.
-20 -20
+85°C  —+25°C  ----40°C +85°C  —+25°C - -40°C +85°C  —+25°C - -40°C
18 . ; ; ; ; ; 25 . . . . : . 25 , | | i | ;
0.84 086 088 090 092 094 096 098 084 08 088 090 092 094 096 098 0.84 086 088 090 092 094 096 098
Frequency (GHz) Frequency (GHz) Frequency (GHz)
Current vs Output Average Power vs. Frequency P1dB vs. Frequency vs. Temperature
Gain vs. Temperature vs Frequency T=25°C
22 160 28
/,
/
=150 1 27 1
2 z J
— :/14 4 =26 1
[ S 0 c%
2 S S
= 3130 A =2
© - o
¢ £120 R
o
8110 - 23
~—869MHz — 920 MHz ---960 MHz —869MHz — 920 MHz --- 960 MHz “+85°C —+25°C ----40°C
18 T T T T 100 ! } I ! ! 22 T T + T
-40 -15 10 35 60 85 12 14 16 18 20 2 24 0.86 0.88 0.90 0.92 0.94 0.96
Tempurature (°C) Output Power (dBm) Frequency (GHz)
Output Average Power vs Input Average Power ACLR vs. Output Average Power vs. Frequency ACLR vs. Output Average Power vs. Temperature
T=25°C T=25°C =920 MHz
25 -40 -40
W-CDMA 3GPP Test Model 1+64 DPCH - W-CDMA 3GPP Test Model 1+64 DPCH
PAR=10.3 dB @ 0.01% Probability PAR=10.3 dB @ 0.01%Probability
T -45 +3.84 MHzBW -45 73.84MHzBW
o
S 23 S 3
5 @-50 @0-50
H Z A
S 221 o [
= 3-55 | 0-55 ==
3 21 4 < < e
£ )
o 20 | -60 60 1
—869MHz —920MHz ---~960 MHz - 485°C  —+25°C - -40°C
—869 MHz 920MHz - 960 MHz
19 . . . . : -65 i -65 .
0 1 5 6 10 12 14 16 18 10 12 14 16 18

TriQuint Semiconductor Inc e Phone 1-503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com

2 3 4
Input Power (dBm)

Output Power (dBm)

Output Power (dBm)

Specifications and information are subject to change without notice
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869-960 MHz Reference Design (AH128-89PCB900)

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

Noise Figure vs. Frequency vs. Temperature

OIP3 vs. Output Power/Tone vs. Temperature
12920 MHz, 1 MHz spacing

OIP3 vs. Output Power/Tone vs. Frequency
T=25°C, 1 MHz spacing

8 45 45
74
61 PR — — 40 i
Loaf 235 1 235
| £ £
o o
21 30 30
19 L 485°C —+25°C ----40°C +85°C  —+25°C - -40°C ~——869MHz ——920MHz --- 960 MHz
0 T T T 25 T T T T T r T 25 T T T T T T r
0.86 0.88 0.90 0.92 0.96 8 9 10 1 12 13 14 15 16 9 10 1 12 13 14 15 16
Frequency (GHz) Output Power/Tone (dBm) Output Power/Tone (dBm)
OIP3 vs. Frequency
T=25°C, 1 MHz spacing, 14 dBm/tone
45
oy
=
@
T o |
=35
o
(o]
30 1
25 T T T T
0.86 0.88 0.90 0.92 0.94 0.96
Frequency (GHz)

TriQuint Semiconductor Inc e Phone 1-503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com

Specifications and information are subject to change without notice
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AH128 TriQuint @

1,W High Linearity InGaP HBT Amplifier SEMICONDUCTOR

1805-1880 MHz Reference Design

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

Typical Performance at 25°C
Frequency (MHz) 1805 1842 1880 Units A T

Gain 18.1 | 18.1 | 18.0 | dB Lra
Input Return Loss | 133 | 14.5 | 13.5 | dB B 2?
Output Return Loss | 10.6 | 11.1 | 11.6 dB 4 — —m -,
ACLR 485 | -48.1|-482 | dBc - 2208 T LOUF
Pout=+15 dBm . . . - J_ J__
Output P1dB +24.7 [+24.8 | +24.7 | dBm , -
L1
Output IP3 2 1gnH
Pout=13dBmtone, 1MHz spacing +39.2[+39.0| +39.8| dBm RF N W =31 mi W3t ML W =31 mil © 0805 RF OUT
Quiescent Current, Icq 115 mA Joer bEIOml gy sipoML L=3omi €2 42
- " v —F - o
cc 2208 | o 3.9 pF 1o 22pF
Lz.o pF ll.s pF
.qasaanm REV-  455860PC RE\‘-. : :
u. — Notes:

= 1. The primary RF microstrip line is 50 Q.

= 2 2. Components shown on the silkscreen but not on the schematic are not used.

LTI L)L LT 3. 0 Q jumpers can be replaced with copper trace in target application.

) 4. The edge of C9 is placed at 310 mils from AH128 RFout pin. (48.8° @ 1842 MHz)
. e L] L]

5. The edge of R1 is placed at 100 mils from AH128 RFin pin. (15.7° @ 1842 MHz)

RF IN RF 6. The edge of C10 is placed 150 mils from the edge of R1. (23.6° @ 1842 MHz)
SOTBY EVAL. BRD., 1/2 WATT, .

I uT
O K @
WWW.TQS.COM

Gain vs. Frequency Return Loss vs. Frequency
T=25°C T=25°C
19 0
& -5
17 ] £
) 2
\C/ 16 3 Rl S S e— _
© s >~ I
0 15 2
& -15
14
—S11 —-S22
13 -20
1.7 1.75 1.8 1.85 1.9 1.95 2 17 1.75 18 1.85 1.9 1.95 2
Frequency (GHz) Frequency (GHz)
ACLR vs. Output Power OIP3 vs. Output Power/Tone
T=25°C T=25°C, 1MHz tone spacing
-35 ; 42
W-CDMA, TM
1+64DPCH, PAR=10.2dB @ 0.01%
probability, 3.84 MHz BW _
40 | =
//
i ~ =
45 £
g g
x o
= o
2 -50 5
36 A
 1805MHz — 1842 MHz — 1880 MHz — 1805 MHz 1842MHz ~ — 1880 MHz
-60 ; . | | ! | : 34 : : | |
10 1n 12 13 14 15 16 17 18 5 7 9 1 13 15
Output Power (dBm) Output Power/Tone (dBm)

Specifications and information are subject to change without notice
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AH128 TriQuint @

1,W High Linearity InGaP HBT Amplifier SEMICONDUCTOR

1930-1990 MHz Reference Design (AH128-89PCB1960)

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 by ‘T‘
Frequency (MHz) 1930 1960 1990 \ Units T Lra
Gain 17.6 | 17.6 | 17.5 | dB 33 20
Input Return Loss 14 15 14 dB 14 _,—l
. o4
Output Return Loss | 11 | 11 | 11 [ dB o o
ACLR -50 | -50 | -50 | dBc ' 1 _
Pout=+15 dBm -
Output P1dB +25.5[+25.5[+25.5| dBm j‘ L1
4 18nH
- D nne
Output 1P3 ) +39.5| +40 +40 | dBm RF IN W=31 MIL W=31 MIL W=31 MIL 0805 REOUT
Pout=11dBm/tone, IMHz spacing a oo L=220 MILRT  L=100MIl L=265MIL R2 c2 J2
. . - 1 3 N | .
Noise Figure 44 | 46 | 50 | dB o—F A >
- 0 2.7pF W ' 220f
Quiescent Current, Ieq 115 mA Lcio co “ep
1.8pf 1.2pf
Vee +5 \ 1 ! 1
.1-55850.!' REV-  455860PC I!E\f-. AH1ZB-B9PCEI960
u“m. |Winns Notes:
[l.:".!.l 1. The primary RF microstrip line is 50 Q.
== 2. Components shown on the silkscreen but not on the schematic are not used.
vecoce 3. 0 Qjumpers can be replaced with copper trace in target application.
‘?.;? 4.  The edge of C9 is placed at 265 mils from AH128 RFout pin. (29° @ 1960 MHz)
- s 5. The edge of R2 is placed against the edge of C9.
RF IN SRS iE A 0 U e RF ouT 6.  The edge of R1 is placed at 100 mils from AH128 RFin pin. (11° @ 1960 MHz)
m%" o . 7. The edge of C10 is placed 220 mils from the edge of R1. (24 ° @ 1960 MHz)
WHW.TOS Cou
Gain vs. Bias Voltage S11 vs Bias Voltage S22 vs Bias Voltage
T=25°C T=25°C T=25°C
19 0 0
5 5
18
g g-10 g-10
c 17 ] =]
kG b b
8 - -15
16
20 20
—4.75V —5V -——-525V —4.75V —5V --—5.25V —4.75V —5V --—5.25V
15 ! | -25 . ‘ -25 - ‘
1.92 1.94 1.96 1.98 2.00 1.92 1.94 1.96 1.98 2.00 1.92 1.94 1.96 1.98 2.00
Frequency (GHz) Frequency (GHz) Frequency (GHz)
Gain vs. Output Average Power Current vs Output Average Power vs. Frequency P1dB vs. Frequency
11960 MHz T=25°C T=25°C
19 160 28
~150 - 27 A
o f 2
pet. =26
- s £140 E
e T s S5
= 17 §13o o
° g0 & 24 |
16 2
8110 A 23
—1930MHz —1960MHz  -—-1990 MHz
15 : : ; : ; 100 ‘ ‘ ‘ ‘ ‘ 22 ‘ ‘
20 21 22 23 24 25 26 12 14 16 18 20 2 24 193 194 195 196 197 198 199
Output Power (dBm) Output Power (dBm) Frequency (GHz)
Output Average Power vs Input Average Power ACLR vs. Output Average Power vs. Frequency OIP3 vs. Output Power/Tone vs. Frequency
T=25°C T=25°C T=25°C, 1 MHz spacing
2 -40 45
W-CDMA 3GPP Test Model 1+64 DPCH
PAR=10.3dB @ 0.01% Probability p
£ -45 3,84 MHzBW /
& 40
T
S 24 4 S =
5 3-50 E
2 = T
S 231 x ;;35
5 0-55 | o
g2 < ©
S 1
3 N o 30
——1930 MHz 1960 MHz  --- 1990 MHz ——1930 MHz 1960 MHz ----1990 MHz
—1930MHz —1960MHz ---1990 MHz
20 . . . - - -65 T 25 f | t - - -
2 3 4 5 6 7 8 10 1 14 16 18 8 9 10 1 12 13 14 15 16
Input Power (dBm) Output Power (dBm) Output Power/Tone (dBm)

Specifications and information are subject to change without notice
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AH128 TriQuint @

1,W High Linearity InGaP HBT Amplifier SEMICONDUCTOR

1930-1990 MHz Reference Design (AH128-89PCB1960)

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

OIP3 vs. Frequency Current vs Output Average Power vs. Bias Voltage P1dB vs. Frequency vs Bias Voltage
=055 T=25°C, f=1960 MHz =25°C
45 T=25°C, 1 MHz spacing, 11 dBm/tone 160 28
—475V  —5V  -—-525V
2150 27 1
04— - £
£ =140 T 26 -
g g g
351 3180 e s S5
o = =l
o ‘5120 g - T 24
30 A % E
0110 23 1
E— —475%V  —5V 525V
25 - - - - : 100 —— I ! | | 22 - - - - -
193 194 195 196 197 198 199 12 14 16 18 20 22 24 193 194 195 196 197 198 199
Frequency (GHz) Output Power (dBm) Frequency (GHz)
OIP3 vs. Output Average Power vs. Bias Voltage Noise Figure vs. Bias Voltage
T=25°C, 1 MHz spacing, f=1960 MHz T=25°C, =1960 MHz
45 8
7
40 - 6 -
C% g 5 ) I e — ——
1:?35 1 e
a 4
o 3
30 2
—4.75v 5V -~ 525V 19
25 T T T T 0 T T
8 9 10 11 12 13 14 15 16 4.75 4.85 4.95 5.05 5.15 5.25
Output Power/Tone (dBm) Voltage (V)

Specifications and information are subject to change without notice
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2110-2170 MHz Reference Design (AH128-89PCB2140)

W-CDMA 3GPP Test Model

1+64 DPCH, PAR = 10.3dB @ 0.01% Probability, 3.84 MHz BW

vCC VLo
H A
Typical W-CDMA Performance at 25°C
Frequency (MHz) 2110 2140 2170 \ Units 13 oy
Gain 169 | 169 | 16.7 | dB T
14
Input Return Loss 15 15 14 dB 4 l 3 ca
Output Return Loss | 12 11 11 dB [ 22pF T 1OuF
ACLR 49 | -50 | -49 | dBc =
Pout=+15 dBm <L
Output P1dB +24.8| +25 | +25 | dBm 3 1gam
RF IN -3 =31 M -3 [~ 0803 RF QUT
Output IP3 o W=31 Ml W=31 Ml W=31 Ml
Pout=10dBm/tone, IMHz spacin +40 +40 +39 dBm i - L=180 MIL ?1 L=100MIL : s L=250 ML R2 c2 J7
T f [y —— | c— — NN | 0
Noise Figure 46 | 46 | 47 | dB o | 2.2pF ! 1 0 o
. c10 ] :
Quiescent Current, Ieq 115 mA [ 15r [ 06
Vee +5 \4 = = L
AH12B-89PCE2140
455860AW REV-  455860PC REV-
. . . Notes:
. 1. The primary RF microstrip line is 50 Q.
2. Components shown on the silkscreen but not on the schematic are not used.
“eesessq 3. 0Q jumpers can be replaced with copper trace in target application.
- ;;‘I-Tfi? 4. The edge of C9 is placed at 250 mils from AH128 RFout pin. (29.6° @ 2140 MHz)
i B 5. The edge of R1 is placed at 100 mils from AH128 RFin pin. (12° @ 2140 MHz)
RF oUT 6.  The edge of C10 is placed 180 mils from the edge of R1. (21.3° @ 2140 MHz)
SOTB EVAL. BRD., 1/2 WATT
SEMCONDUCTOR WWW.105.C0M .
Gain vs. Frequency Return Loss Return Loss
18 0 0
B [ - 5 5 4
v
. T |~ -
N B — g 10 s I A ———
- 16 - . = e ’
8 B a5 —
15
-20 -20
+85°C —+25°C ----40°C +85°C —+25°C -40°C +85°C —+25°C -40°C
14 t T T T -25 t T T T -25 T T T T
2.10 2.12 2.14 2.16 218 2.20 2.10 2.12 2.14 2.16 218 2.20 2.10 2.12 2.14 2.16 2.18 2.20
Frequency (GHz) Frequency (GHz) Frequency (GHz)
. Current vs Output Average Power vs. Frequency P1dB vs. Frequency vs. Temperature
18 Gain vs. Temperature vs Frequency =25°
17
o
T
z 16
K
o
15
110
—2110 MHz — 2140 MHz ----2170 MHz —— 2110 MHz 2140MHz - 2170 MHz -——+85°C —+25°C -----40°C
14 T T T T 100 I I ; I I 22 T f t + T
-40 -15 10 35 60 85 12 14 16 18 20 2 24 211 212 213 214 215 216 217
Tempurature (°C) Output Power (dBm) Frequency (GHz)
Output Average Power vs Input Average Power ACLRvs. Output Average Power vs. Frequency ACLR vs. Output Average Power vs. Temperature
25 T=25°C 40 T=25C 40 12140 GHz
o W-CDMA 3GPP Test Model 1+64 DPCH W-CDMA 3GPP Test Model 1+64 DPCH
= PAR=10.3dB @ 0.01% Probability PAR=10.3dB @ 0.01% Probability
T 24 /// -45 4 3.84 MHz BW -45 +3.88 MHzBW
g = )
S 23 o o
5 = @-50 @-50
2 Z ° -
o 22 4 14 4 7
= 0-55 1 o-55 / -
221 < 2 B / .
© 20 | -60 - 60
oMMz —2140MHz 2170 MHz —2110MHz —2140MHz ---2170 MHz - 485°C  —+25°C - -40°C
19 ‘ ‘ ‘ ‘ ‘ -65 ‘ ‘ -65 ‘ ‘
10 12 14 16 18 10 12 14 18
3 4 Insput Poweer (dBm) 4 8 o Output Power (dBm) Output Power (dBm)
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SEMICONDUCTOR

2110-2170 MHz Reference Design (AH128-89PCB2140)

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

Noise Figure vs. Frequency vs. Temperature

OIP3 vs. Output Power/Tone vs. Temperature

122140 GHz, 1 MHz spacing

OIP3 vs. Output Power/Tone vs. Frequency
T=25°C, 1 MHz spacing

8 45 45
74 et |
6 0 {— e By 40
@ 5 E— T T
~ — o o
O I e T35 | ] Z35 |
) g g
3 1 o o
2 30 1 30 1
1 e BEC 425G o 40°C +85°C  —+25°C - -40°C —2110MHz — 2140 MHz -~ 2170 MHz
0 ‘ ‘ ; - 25 ‘ ‘ ‘ ‘ . . ‘ 25 ‘ ‘ ‘ ‘ . . ;
210 212 2.14 2.16 218 2.20 8 9 10 1 12 13 14 15 16 8 9 10 1 12 13 14 15 16

Frequency (GHz)

OIP3 vs. Frequency

Output Power/Tone (dBm)

Efficien

Output Power/Tone (dBm)

cy vs Output Average Power vs. Frequency
T=25°C

45 T=25°C, 1 MHz spacing, 10 dBm/tone 25
—2110MHz  —2140MHz  ---2170 MHz
S I I g20
40 — | <
B 3
@ 8
~ 4 o
535 2
o fim}
] S
30 | 8
3
(@]
25 T T T T T
211 212 213 2.14 2.15 2.16 217 8 10 12 14 16 18 20

Frequency (GHz)

TriQuint Semiconductor Inc e Phone 1-503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com

Output Power (dBm)

Specifications and information are subject to change without notice

Page 10 of 14 June 2010



AH123

¥%\W High Linearity InGaP HBT Amplifier

TriQuint @

SEMICONDUCTOR

2300-2400 MHz Reference Design

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

Typical Performance at 25°C

Frequency (MHz) 2300 2350 2400‘Units 4
43 >—‘

MHz Carrier BW

Gain 160 | 160 | 158 | dB 2R
o
Input Return Loss 15 27 19 dB )
J4 4
Output Return Loss | 104 | 9.5 | 8.8 | dB - i o4
ACLR L e 10uF
ovs dBm -49 | -49.3|-49.5 | dBc - _| J:
EVM - )
802.16-2004 OFDMA, 64QAM, PAR | 1.26 1.2 1.13 % 20
= 10.2dB at Pout=15dBm j |-8I'IH
Output P1dB +25 | +25 | +25 | dBm RF N W =31 mil T Wi=31 mil 0805 RF QuT
Output IP3 N 1 L=80mil &1 L=100MIL L = 245 mil 2 Ja
Pout=10dBmvtone, IMHz spacin +40.0]+40.31+40.0| dBm o— FT_-H F 2 '{ {1 2
Quiescent Current, Ieq 115 mA 2 e 18W 09 22pF
Vcee +5 \% 11-59& 1 ID.?QE
455860AW REV-  455860PC REV- ) ’
. . = . 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 Q jumpers can be replaced with copper trace in target application.
AL ALE 4. The edge of C9 is placed at 245 mils from AH128 RFout pin (31.9° @ 2350 MHz).
[ESCD 5. The edge of R1 is placed at 100 mils from AH128 RFin pin (13.0° @ 2350 MHz).
Fae 6. The edge of C10 is placed 80 mils from the edge of R1 (10.4° @ 2350 MHz).
RF IN RF OUT
S0TBY EVAL. BRD., 1/2 WATT,
@ Home ... @
SEMICONDUCTOR WWW.T05.COM
Gain vs. Frequency Return Loss vs. Frequency
T=25°C T=25°C
18 0
17 ®
D 10 —= e
16— —— e T
< ] Sis
81s £
© § -20
14 25
—S11 —-822
13 -30 ‘ ‘ |
2250 2300 2350 2400 2450 2250 2300 2350 2400 2450
Frequency (MHz) Frequency (MHz)
ACLR vs. Output Average Power EVM vs. OulpTut,‘;\é/erage Power OIP3 vs. Output Power/Tone
T=25°C = Ly
45 20 45
W-CDMA 3GPP Test Model 1+64 s 802.16-2004 O-FDMA, 64QAM-1/2
DPCH PAR =9.7 dB @ 0.01% z 1024-FFT, 20 symbols and 30
Probability 3.84 MHz BW S subchannels, 5 MHz Carrier BW
g g
o - =
4 o
2 5
30
2300 MHz — 2350 MHz — - 2400 MHz 2300 MHz —2350 MHz — 2400 MHz 2300 MHz —2350 MHz —-2400 MHz
-65 00 ‘ 25
9 10 11 12 13 14 15 16 8 9 10 11 12 13 14 15 16 6 8 10 12 14 16

TriQuint Semiconductor Inc e Phone 1-503-615-9000 e FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com
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;W High Linearity InGaP HBT Amplifier SEMICONDUCTOR
1.8-2.7 GHz Reference Design

Performance at 25°C TM
Frequency (GHz) 18 21 24 27 Units ?J
Gain 1421134 | 126 | 11.2 | dB 4

Input Return Loss 7.1 7.0 6.0 | 48 dB
Output Return Loss | 11.7 | 16.5 [ 14.1 [ 8.9 dB

Output P1dB +25.4|4+25.7(+25.3|+24.0| dBm RE N W31 ML RF OUT
Output IP3 N C1 L=210 MIL Cc2 J2
Poul:}?l dBm/tone, 1MHz spacin; +45 +46 +46 +39 dBm 3 4{ }»40

R3
: o—j }—T—/\Nv
Quiescent Current, Ieq 115 mA 100pF | g >

Vee +5 \ IMDF

455860AW REV-  455860PC REV- AHI2E-89 -
. wvec @ [ma: .
IL R

@
® Fin

GND

.
a
'Ft......lllc
cu

Notes:
1. The primary RF microstrip line is 50 Q.
0 2. Components shown on the silkscreen but not on the schematic are not used.

HﬁF q 3. 0 Q jumpers can be replaced with copper trace in target application.
"i. R ..m,:} e 4. The left edge of C9 is placed 210 mils from the right edge of the AH128 RFout pin
RF IN RF OUT (27.9°@2400MHz).

50189 EVAL. BRD., 1/2 WATTrp, . The right edge of R3 is placed adjacent to the AH128 RFin pin.
. SEMICONDUCTOR WHW.T0S.COM . 6. The right edge of C10 is placed adjacent to the left edge of R3.

W

Gain vs. Frequency Return Loss vs. Frequency
T=25°C T=25°C
16 0
4
12 //
o
_ =
) @ -8 ]
T 8 7
K] £ -
[G] E L -
s -12 ~ -
o S~ e
~ e
~ rd
4 S -
-
-16 > -~
-~___-" —S11 —-522
0 -20
1800 2100 2400 2700 1800 2100 2400 2700
Frequency (MHz) Frequency (MHz)
OIP3 vs. Output Power/Tone P1dB vs. Frequency
T=25°C, 1MHz tone spacing T=25°C
49 30
47
28
45
E 4 E 2
o o0
o o
R = 24
39
22
37
1800MHz —--2100MHz —2400 MHz ——2700MHz
35 | 20
3 5 7 9 11 13 15 1700 1900 2100 2300 2500 2700
Output Power/Tone (dBm) Frequency (MHz)

This reference design has been optimized to provide >+44 dBm OIP3 over a broad range of frequencies by purposely detuning
the input impedance match. Tuning adjustments can improve input return loss with reduced linearity.

Specifications and information are subject to change without notice
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2.5-2.7 GHz Reference Design (AH128-89PCB2600)

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 (GHz) 25 2.6 2.7 \ Units
Gain 147 | 151 | 149 [ dB
Input Return Loss 7.1 13 13 dB
Output Return Loss | 15 10 8.1 dB
EVM

Pout=+17 dBm 2.4 2.4 2.3 %
Output P1dB +24.5(+24.8 [ +24.7 | dBm
Output IP3

Poutjrlg dBm/tone, IMHz spacing +41.1(+40.8 | +41.5 | dBm
Quiescent Current, Ieq 115 mA
Vee +5 \

. 455860AW
[ ]

REV- 455860PC REV-.
© =

i

.02..

SOTBY EVAL. BROD., 1/2 WATT

FiD2
@
SEMICONDUCTOR WHW.705.COM

Gain vs. Frequency
T=25°C

RF IN
J1

—+

Notes:

A e

W=31 MIL W=31 MIL
c1 L=45 MIL R1  L=100MIL

) L 1.2pF

C10
I1.5pF

W=31 MIL
B L=230 MIL

AH128-89PCB2500

Return Loss vs. Frequency
=25°C

The primary RF microstrip line is 50 Q.
Components shown on the silkscreen but not on the schematic are not used.

0 Q jumpers can be replaced with copper trace in target application.

The edge of C9 is placed at 230 mils from AH128 RFout pin. (32° @ 2.5 GHz)
The edge of R1 is placed at 100 mils from AH128 RFin pin. (14° @ 2.5 GHz)
The edge of C10 is placed 45 mils from the edge of R1. (6.2° @ 2.5 GHz)

vee

T

R4
0

7LC3 o
F 1.0uF
T L

L1
18nH
0805 RF OUT
Ry C2 J2
\NN—] f——0
ch 22pF

EVM vs. Output Average Power vs. Frequency

17 0 5 - - T=25°C - -
—25GHz —2.6 GHz --- 2.7 GHz
16 -5 4]
_ L $ 10
g8 — T 2 S
= T ~ S .15
£ _— \\ 3 E
G114 — < = w2
2 20
. = —su —-s22 _
3 -25 H [
12 -30 0
2400 2500 2600 2700 2800 2.4 25 2.6 2.7 2.8 8 10 12 14 16 18
Frequency (MHz) Frequency (GHz) Output Power (dBm)
ACLR vs. Output Average Power vs. Frequency OIP3 vs. Output Power/Tone vs. Frequency Efficiency vs Output Average Power vs. Frequency
T=25° T=25° =25°
-35 T T T T 50 20 T T T T
—25GHz —2.6 GHz ---2.7GHz —25GHz —26GHz ---27GHz
-40 | | | g
W-CDMA 3GPP Test Model 1+64 DPCH 45 >15
s PAR = 10.2 dB @ 0.01% Probability - 2
D -45 + 3.84 MHz BW | T 2
= Sa | =l £10
} P e [}
3 -50 - e s
< A o \Q;i - 2
55 ~ 35 = 25
' = T 8 Iy
= —25GHz  —26GHz - 27GHz ]
-60 30 ! ! : ; : : 0
8 10 12 14 16 18 6 8 10 12 14 16 18 20 8 10 12 14 16 18

Output Power (dBm)

Output Power/Tone (dBm)

Output Power (dBm)
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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 Drawin

g

I

[

~—@)—]
= -= -
e | vAHI28G | [
TNYXXX-Z \ I

U

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

- 281

—cf—

IRim

Alternate Backside Patterns

e [eTero 0oon @TTZST7 6l 7 (May be supplied with either pattern shown)
—— -] 3euaces S
SYMBOL MIN NOM MAX syNeoL NIN NOM. MAX.
" o | 0 | 1e = % % o
(.058) (053) (.083) (.000) (.098) (102)
‘ 5 o i 5 o 215 2% 220
-~ | oo | o o) | con) | cosm)
\ - * 2 £ N 75085
(.014) (.0165) (.019) (059)
- 35 w o - 300 85
NorEs: G | e | (on (118)
: o 420 450 160 " 39t 10 25
[ gmsamseramy = oo B I
o - X N - ;
2. DIMENSIONS ARE EXPRESSED IN MN (INCHES). (064) (.068) (:072) (2325 (20::;) (2457)
Ve | Gen | G

3. DINENSIONING AND TOLERANCING IAW ANSI Y14.5M

Land Pattern

$.254 (.010) PLATED THRY
GROUND VIAS

7562 (.300) {

{76 (030) TYP
l~— 38 (o15) TvP

PACKAGE OUTLINE \

éi T

+76 (030)
L3

2.48 (.098)

254 (100)

58 (.023) -
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o rm0 o) e
© O O
o O
N @)
348 (137) 1.27 (.050) ’7 1
o O
535 (210) |
| o
2 ! ]
4 127 (050) %
27/ 0% |

86 (034) —f=—ent

.65 (.025)
386 (152)

= 211 (083)

R. 381 (.015)

Product Marking

The AHI128 will be marked with an
“AH128G” 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 lot batch.

Tape and reel specifications for this part are

located on the website in the “Application
Notes” section.

MSL / ESD Rating

ACautian! ESD sensitive device.

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.

3. 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.

7. All dimensions are in millimeters (inches).

degrees.

=

Angles are in
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