AH420 TriQuint @

4W High Linearity InGaP HBT Amplifier SEMICONDUCTOR

Product Features Product Description Functional Diagram
e 400 — 2700 MHz The AH420 is a high dynamic range amplifier in a low-cost ves[] IREF
surface mount package. The InGaP/GaAs HBT is able to nefz] m
* +35.7dBm P1dB achieve high performance with -49 dBc ACLR and +35.7 . o
e -49 dBc ACLR @ 26 dBm dBm of compressed 1dB power, operating off of a single i Voo RF Out
o 14 dB Gain @ 2140 MHz +5V supply. It is housed in a lead-free/green/RoHS- . Yool RE o

compliant 4x5Smm DFN package. All devices are 100% RF
e 800 mA Quiescent Current and DC tested. REIn Voo RF Out

e +5 V Single Supply

The AH420 is targeted for use as a final stage amplifier in Function Pin No.
e MTTF > 100 Years wireless infrastructure repeaters or as driver stages for high RIEFIN 73534’95’160
. 1 1 1 1 ouT 50,7,
o Lead-free/green/RoHS-compliant power amplifiers vyhere high performance is requlrc'ed. In ; B
12-pin 4x5 DEN Pack addition, the amplifier can be used for a wide variety of REF
“pin 4xomm ackage other applications within the 400 to 2700 MHz frequency \;\‘;E‘S 3 11 i
band. By operating off of a single +5V rail, other higher 2
A li ion voltage rails are not necessarily needed thus saving system
pplic ations costs. The amplifier also has the flexibility to operate at
o Final stage amplifiers for Repeaters higher voltage levels to achieve higher compression if
. . needed by the system.
e High Power Amplifiers
e Mobile Infrastructure
e LTE/ WCDMA / EDGE / CDMA
Specifications Typical Performance
Operational Bandwidth MHz 400 2700 Frequency MHz 940 1960 | 2140
Test Frequency MHz 2140 Channel Power dBm +27 +27 +26
Output Channel Power dBm +26 Gain dB 16 14.1 14
Gain dB 13 14 16 Input Return Loss dB 14 19 12
Input Return Loss dB 12 Output Return Loss dB 6.4 7 7.4
Output Return Loss dB 7.4 ACLR @ dBc -46.5 | -48 -49
ACLR @ dBc -49 Output P1dB dBm | +35.2 | +35.6 | +35.7
Output P1dB dBm +35.7 Noise Figure dB 6.6 53 5.6
Output IP3 @ dBm | +46.5 | +50 Output IP3 @ dBm +50 | +49 | +50
Quiescent Collector Current® | mA 710 300 900 Quiescent Collector Current © mA 800
Iref mA 20 Iref mA 20
Vcce, Vbias A4 +5 Vcce, Vbias A% +5
1. Test conditions unless otherwise noted: 25°C, +5V Vsupply, 2140 MHz, in tuned application circuit. 5. The amplifier has been tested for ruggedness to be capable of handling:
2. W-CDMA 3GPP Test Model 1+64 DPCH, PAR = 10.2 dB @ 0.01% Probability, 3.84 MHz BW 10:1 VSWR @ 5Vcc, 2140MHz, +35.2dBm CW Pout, 25 °C
3. This corresponds to the quiescent current under small-signal conditions into pins 6, 7, and 8 when 10:1 VSWR @ 5Vcc, 940MHz, +28.5dBm IS-95A Pout, 25 °C
the current setting resistor, R4 connected to the Iref pin, is at 82 Q. 10:1 VSWR @ 5Vcc, 2140MHz, +26.5dBm WCDMA Pout, 25 °C
4. OIP3 is measured with two tones at out an output power of +27 dBm/tone separated by 1 MHz.
The suppression on the largest IM3 product is used to calculate the 30IP using a 2:1 rule.
Absolute Maximum Ratings
Storage Temperature -65 to +150 °C . .
Vee, Vbias 14V Ordering Information
RF Input Power, CW, 50 Q, T=25°C Input P9dB
Reference Current, Iref 170 mA
Dissipated Power, Pmax 7W AH420-EG 4W High Linearity InGaP HBT Amplifier
Max Junction Temperature, T} 158 °C AH420-EPCB900 920-960 MHz Evaluation Board
For 10° hours MTTF AH420-EPCB1960  1930-1990 MHz Evaluation Board
Thermal Resistance, ©;¢ 10.6 °C/ W AH420-EPCB2140  2110-2170 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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AH420 TriQuint @

4W High Linearity InGaP HBT Amplifier SEMICONDUCTOR
Application Circuit PC Board Layout Baseplate Configuration
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Notes:

1. Please note that for reliable operation, the evaluation board will have to be mounted to a
much larger heat sink during operation and in laboratory environments to dissipate the
power consumed by the device. The use of a convection fan is also recommended in

Circuit Board Material: 0.014” GETEK, single layer, 1 oz copper, ¢, = 4.2, laboratory environments.

Microstrip line details: width = .030”, marker spacing = .050” 2. The area around the module underneath the PCB should not contain any soldermask in

order to maintain good RF grounding.

Specifications and information are subject to change without notice.
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4W High Linearity InGaP HBT Amplifier
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SEMICONDUCTOR

Typical Device Data
S-Parameters (Vce= 15 V, Icc = 800 mA, 25 °C, unmatched 50 ohm system)

60

20

Gain (dB)

-20

-40

Gain / Maximum Stable Gain

a0 |

— DB(GMax()) — DB(|S(2,1)])
AH420_EG ~ AH420_EG

0 2 4

Frequency (GHz)

Notes:

-2-5(1,1)
AH420_EG

Swp Max
6GHz

Swp Min
0.01GHz

S22

Swp Max
6GHz

Swp Min
001GHz

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 (Ve = +5 V, Icg = 800 mA, 25 °C, unmatched 50 ohm system, calibrated to device leads)

Freq (MHz) S11 (dB) S11 (deg) S21 (dB) S21 (deg) S12 (dB) S12 (deg) S22 (dB) S22 (deg)
10 -1.22 -176.79 29.97 155.67 -52.77 64.11 -1.61 -39.70
50 -0.44 -177.23 24.42 117.15 -45.04 32.25 -1.05 -122.90
100 -0.31 -178.77 19.17 103.73 -44.01 11.29 -1.16 -150.31
300 -0.28 179.40 10.27 90.61 -43.22 5.32 -0.94 -169.59
500 -0.30 178.17 6.16 84.91 -43.10 -0.42 -0.93 -174.28
700 -0.40 176.72 3.74 79.16 -43.48 36.07 -1.02 -177.33
900 -0.43 175.77 2.09 74.69 -41.72 5.11 -1.07 -177.23

1100 -0.50 173.96 0.99 69.01 -41.21 -1.08 -1.11 -178.10
1300 -0.59 171.86 0.42 62.55 -40.35 -4.63 -1.15 -178.55
1500 -0.74 169.75 0.16 55.48 -39.33 -10.41 -1.21 -179.14
1700 -0.98 167.20 0.25 46.05 -38.86 -20.47 -1.24 -179.88
1900 -1.40 164.19 0.63 34.50 -38.13 -34.84 -1.24 179.85
2100 -2.04 161.94 1.22 18.13 -36.71 -51.74 -1.19 179.15
2300 -2.78 163.47 1.53 -4.61 -35.70 -78.76 -0.95 178.06
2500 -2.88 169.61 0.74 -32.66 -36.03 -114.19 -0.62 175.59
2700 -2.04 171.93 -1.59 -58.88 -37.72 -145.67 -0.52 171.28
2900 -1.32 169.73 -4.55 -77.51 -39.74 -179.01 -0.55 168.08
3100 -0.95 167.05 -7.58 -90.68 -41.31 163.85 -0.68 165.55
3300 -0.78 164.66 -10.52 -100.04 -42.50 141.73 -0.80 164.25
3500 -0.69 162.98 -13.08 -106.66 -43.74 129.82 -0.87 162.92
3700 -0.63 161.89 -15.60 -112.19 -42.73 112.53 -0.90 162.24
3900 -0.61 161.39 -17.79 -116.53 -43.74 105.15 -0.92 161.57
4100 -0.58 161.33 -19.66 -121.50 -43.35 107.61 -0.92 161.67
4300 -0.54 161.51 -21.87 -124.38 -42.62 97.03 -0.97 162.11

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

http://www.tgs.com

Specifications and information are subject to change without notice
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920-960 MHz Reference Design (AH420-EPCB900)

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

Typical W-CDMA Performance at 25°C ZeEs
. N
Frequency (MHz) 920 | 940 960 | Units VRS
Channel Power +27 | +27 | +27 | dBm 7
- . .
Power Gain 159 | 16 [ 161 | dB = |
6032
o8
Input Return Loss 17 14 11 dB MORTIG S
3 1 tLouf =
Output Return Loss | 5.3 | 64 | 8.0 | dB 1 ¢ Lot
ACLR -47 | -46.51-46.5| dBc 7 |-.|”3°‘°
<L W=l mil
P1dB +35.2(+35.2|+35.2 | dBm c3 : cs L=40 i lI czz
— |} 1
Output IP3 = 1000sF 10005F 100
Olpl OpF= OpE =
At 27dBm/tone, IMHz spacing +5 1 +50 +49 dBm
f - LRz R4
Noise Figure 6.5 | 6.6 | 6.7 | dB 1) 5 3
- | 0BDS OG0T
Quiescent Current, Icq 800 mA » 6 |
Vpd, Vee +5 \% T i i sl
c2 = mopf , 380
[ RF W { | _:'J_ veus
1 | 22 F | 14 ' ] T [ cp OV
PSS A b S s
3308 Rl | wa 0 omil | T we30 mit { & ?_1 L wemomn | 100pF
- =y =295 mit - C17 =160 mil LGB g LGS
LA Lot I?..-'n L=t 11.0pF
AH4 20
= AHA20-EFCRAGO -
Notes:
1. The primary RF microstrip line is 50 Q.
2. Do not exceed 5.5V on Vpd and Vcc or damage will occur to D1.
3. Components shown on the silkscreen but not on the schematic are not used.
4. Vpd used for device power down (low=RF off)
5. The edge of C13 is placed at 75mil from AH420 RFout pin. (3.9° @ 940 MHz)
6. The edge of C15 is placed 145mil from the edge of C13. (7.5° @ 940 MHz)
7. The edge of C14 is placed at 150mil from AH420 Rfin pin. (7.7° @ 940 MHz)
505.85.89.6.9.0.5.6 8. The edge of C17 is placed against the edge of C14.
9. 0Q jumpers can be replaced with copper trace in target application.

o
H

Vo
EHD

Gain vs. Frequency

Return Loss

OIP3 vs. Output Power/Tone vs. Temperature
=940 MHz

18 T=25°C 0 T=25°C 55
17 4 -5 50
P o : =
@ T .10 ] &
= N T
- 16 — 1 =45
£ — v 5] g
o o ¥/ °
15 o 40 -
-20
—Sl11 S22 —+25°C -40°C ---+85°C
14 . . 25 | 35 - ; ‘ ‘
0.90 0.92 0.94 0.96 0.98 0.90 0.92 0.94 0.96 0.98 20 22 24 26 28 30
Frequency (GHz) Frequency (GHz) Output Power (dBm)
ACLR vs. Output Avegg;cPower vs. Frequency OIP3 vs. Output PoTvize;gone vs. Frequency P1dB vs. Frequency vs. Temperature
-35 52
W-CDMA 3GPP Test Model 1+64 DPCH
| PAR =10.2 dB @ 0.01% Probability
40 1 3.84 MHz BW 50
~.45 ~
[5) —
@ | Eus £
ko) == 9 T
50 1 | 2 S35
5 T g @
9] =46
TH5 o b
-60 44
—920 MHz —940 MHz ---960 MHz —920MHz —940MHz ----960 MHz —+25°C —-40°C --- +85°C
-65 : : : . - P 33 : : :
15 16 17 18 19 20 21 22 23 24 25 24 25 26 27 28 29 30 920 930 940 950 960
Output Power (dBm) Output Power (dBm) Frequency (MHz)
Current vs Output Average Power vs. Frequency Noise Figure vs. Frequency Efficiency vs Output Average Power vs. Frequency
1100 = 8 =25°C 20 -~
< S ,/
1050 7 215 >
£ /—/—/g 2
21000 = = g //
3 = 2
8 i T 6 & 10
o 4 == =4 =
£ 950 = ] ]
Qo == ] L —]
S == 5 =
© 900 == [¢]
__920MHz - 940MHz --- 960 MHz —920MHz — 940 MHz  --- 960 MHz
850 ! ! ! ! ! 4 T T T 0 ! T T ! !
24 25 26 27 28 29 30 0.90 0.92 0.94 0.96 0.98 24 25 26 27 28 29 30

Output Power (dBm)

TriQuint Semiconductor Inc e Phone 1-503-615-9000  FAX: 503-615-8900 e e-mail: info-sales@tgs.com e Web site: www.TriQuint.com
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Output Power (dBm)
Specifications and information are subject to change without notice
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SEMICONDUCTOR

1930-1990 MHz Reference Design (AH420-EPCB1960)

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

Typical W-CDMA Performance at 25°C
Frequency (MHz) 1930 | 1960 1990 | Units 5

o

GHI

Channel Power +27 | +27 | +27 | dBm l &7
. = VIR
Power Gain 134 | 14.1 | 141 | dB B
1 S
SMOSTIC i}
Input Return Loss 13 19 11 dB . "{;" war
i a1
Output Return Loss | 4.7 7 12 dB E57 T [1oes
0ED3 csass i | c20
ACLR 49 | -48 | -47 | dBc B . e
M 1 _| L ('r...lu' =
P1dB +35.6 [ +35.6 [ +35.6 | dBm L 1ao0r 1000571 _'"I_'__L
10007
Output IP3 Rz re
B2 €72
At 27dBm/tone, 1MHz spacing +49 +49 +49 dBm 3u03 0803 I _Al:r_-‘-
.- . dof —
Noise Figure 5.6 53 5.3 dB 1 | Sk
1}
Qujescent Current, Icq 800 mA le = oo | 1] . 0805
F 1 . 1
Vpd, Vee +5 R ) I /D= — e
- - Jr_r_.,-, Wadd w3307 Wa30 m & Q13 We3D mh 2.7pr W30 mh I_c\e o ’
"R b{?’ T 33ef =98 mi L=180 i — 3.4gF L=00 mi L343 et 2 o
e esccee + ared. Eormo L
|
° . Notes:
° 1. The primary RF microstrip line is 50 Q.
[ 2. Do not exceed 5.5V on Vpd and Ve or damage will occur to D1.
. 3. Components shown on the silkscreen but not on the schematic are not used.
4. Vpd used for device power down (low=RF off)
5. The edge of C13 is placed at 75mil from AH420 RFout pin. (8.0° @ 1960 MHz)
6. The edge of C15 is placed 50mil from the edge of C13. (5.3° @ 1960 MHz)
7. The edge of C16 is placed 345mil from the edge of C15. (37° @ 1960 MHz)
see® 8. The edge of C14 is placed at 160mil from AH420 Rfin pin. (17.2° @ 1960 MHz)
¢ bfe 9.  The edge of C17 is placed 95mil from the edge of C14. (10.2° @ 1960 MHz)
ee e 10. 0 Q jumpers can be replaced with copper trace in target application.
LN
.
*e e
Gain vs. Frequency Return Loss ACLR vs. Output Average Power vs. Frequency
5 To5e 0 T=25°C 35 =25
14 4 5 -40
2 a5 T
13 T.-10 @ -45
kcA o~ z i3
< o x
8124 i 15 1 0 -50 Z
bl <
n
11 -20 1 -55 =
—Si1 822 “7 _1030MHz — 1960 MHz --- 1990 MHz
10 ‘ ‘ ‘ 25 ‘ 1 -60 | | ; ;
1.92 1.94 1.96 1.98 2.00 1.92 1.94 1.96 1.98 2.00 24 25 26 7 28 29
Frequency (GHz) Frequency (GHz) Output Power (%iBm)
Current vs Output Average Power vs. Frequency Noise Fig”'}iz‘?c' Frequency
1050 T=25°C 8
< J
51000 7
E —~
2 950 B
> - k)
S PR B =
S 900 - z T
8 I ]
3 - 5
O 850 §
— 1930 MHz — 1960 MHz --- 1990 MHz
800 | } } } 4 T T T T
24 25 26 27 28 29 1.90 1.92 1.94 1.96 1.98 2.00
Output Power (dBm) Frequency (GHz)
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4W High Linearity InGaP HBT Amplifier
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SEMICONDUCTOR

2010-2025 MHz Application Circuit Performanc

e Plots

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

Typical TD-SCDMA Performance at 25°C EE
Frequency (MHz) 2010 2015 | 2025 Units ITTI
Channel Power 24 24 24 | dBm I I K
. -
Power Gain 136 13.6 | 13.7 | dB L1 o oy, L
SMO5TIG 6832
Input Return Loss 22 | 21 20 dB 1 \L%lﬂ B
L Uul =
Output Return Loss | 48 | 5 | 5.1 | dB ?R;K - e
0603
ACLR 50 | -50 | -50 | dBc 1 e .
i+
P1dB +34 | +34 | +34 [ dBm D L
Output IP3 I
At+25 dBmvtone, IMHz spacing +56 | +56 | +55 | dBm Ci _ﬁ il 1000F L
. . — 1000pF 1000pFL c22
Noise Figure 55|55 ] 55 dB ; . = e
. 100pF =
Quiescent Current, Icq 800 mA g? R4 7-5 onm -
0 82 L=110 mil 23
Vpd +5 v oavs. 0603 sess o § oo L
c4 CB L=560 mil .
Vce +5 \4 F L L U1
- = 160pF Ut 100pF = 00805
[ LT JII. l N 7=50 ohm 7=50 ohm ) % g=28 enn Z=50 chm
" sseoes | 1 REIN 50 T L=5 mil G L= min T3 i, " Lo mi =30 mil ciz RF OUT
. . . . . I} 4 ] |
ssosee (T 2>+ T 11 5 3 1 ’ { F—=J3
. 0 CZJ Ler 3.0pF ﬁ ﬁ I=50 ohm | o3 | g5 | c16 100pF
. F 3.3pF L=70 mil C{BgF T .0pF 0.9pF
. 220F | T T T
P 1 AH4Z0 1 1 1
» — AH42Z0-EPCBIZD15-2 = - -
'3
[ ] 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. The edge of C13 is placed at 70 mil from AH420 RFout pin. (7.7° @ 2015 MHz)
4. The edge of C15 is placed nex to the edge of C13.
5. The edge of C16 is placed 30 mil from the edge of C15. (3.3° @ 2015 MHz)
6. The edge of C14 is placed at 145 mil from AH420 RFin pin. (16° @ 2015 MHz)
7.  The edge of C17 is placed 115 mil from the edge of C14. (12.7° @ 2015 MHz)
Gain vs. Frequency Return Loss Current vs Output Average Power vs. Frequency
=25°C T=25°C =25°C
15 0 875
—2010MHz —2015MHz --—2025MHz
5 4 - 2
W — g
o -10 1 2 850
o 13 Z 2
: 3
B 12 o _— 15
o @ 20 1\\%777 )/////// E 825
°
1 25 8
—S11 S22
10 - . -30 : - . 800 | | | !
2.00 1 2.02 2.03 2.04 2.00 1 2.0(2 2.03 2.04 18 19 20 21 22 23 24 25 26
Frequency (GHz) Frequency (GHz) Output Power (dBm)
ACLR vs. Output Average Power vs. Frequency
40 =25°C
-42 A A
a4 1 —2010 MHz —2015MHz ---2025MHz /
-46 1
e /
T
19 20 21 22 23 24 25

Output Power (dBm)

Specifications and i
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AW High Linearity InGaP HBT Amplifier SEMICONDUCTOR
2110-2170 MHz Reference Design (AH420-EPCB2140)

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

Typical W-CDMA Performance at 25°C 3 g8 s
Frequency (GHz) 2110 | 2140 2170 | Units $113

Channel Power +26 | +26 | +26 | dBm K
T k
Power Gain 13.3 14 14 dB g =
sl | —IF—
Input Return Loss 14 12 10 dB kil o =
' L 1]
Output Return Loss 5 7.4 9 dB . [Jokes
La730mit c20
ACLR -50 [ 49 | -50 | dBc - it
X OiyF =
—i —F
P1dB +35.8[+35.7|+35.2| dBm £ ooour s
Output 1P3 02 Ra WOopF =
0 2 c22
At 27dBm/tone, IMHz spacing +49 +50 +50 dBm Ty (\3;-_\ 1 - ——| —
- - o 00pF =
Noise Figure 58 | 56 | 55 | dB o s MM
N J__| = +— — [
QLIICSCCTlt Current, Icq 800 mA cr = wopr| M | woer T ans
RF N ¢ w_;unsm:“ c .-11505 "r:ill = ol r:':‘l\‘t'l" -t-]oo :’I [ f. S::n ’::I g FFoOUT
Vpd, Vee +5 V| Sl e — j— I —_— —i—»s
3.38F 3] e 26F 1 2 ] w=30 mil _]_ 13 2.20F dew o
ssssssseee ] *r_"\;':‘v T e L=65 mil 3.GpF T 0208
B oL I L
° = - :
.
: Notes:
. 1. The primary RF microstrip line is 50 Q.
. 2. Do not exceed 5.5V on Vpd and Ve or damage will occur to D1.
: 3. Components shown on the silkscreen but not on the schematic are not used.
4. Vpd used for device power down (low=RF off)
5. The edge of C13 is placed at 65mil from AH420 RFout pin. (7.6° @ 2140 MHz)
6.  The edge of C15 is placed 60mil from the edge of C13. (7.0° @ 2140 MHz)
7. The edge of C16 is placed 340mil from the edge of C15. (39.9° @ 2140 MHz)
8. The edge of C14 is placed at 155mil from AH420 RFin pin. (18.2° @ 2140 MHz)
9.  The edge of C17 is placed 205mil from the edge of C14. (24.0° @ 2140 MHz)
10. 0 Q jumpers can be replaced with copper trace in target application.
Gain vs. Frequency Return Loss ACLR vs. Output Average Power vs. Frequency
=25° T=25°C R T=25°C
15 0 35
14 /—\ -5 ) 40 4
. @ B — | % g
@ 13 S-10 | 345
= N e z
f=d o \-/ o =
£ B =
8§ 121 154 0 -50 1
— <
1%}
11 -20 -55
—S11 S22 -~ ——2110MHz —2140MHz --- 2170 MHz
10 " " ; : 25 . . | -60 ! ! ! /
2.10 2.12 2.14 2.16 2.18 2.20 2.10 2.12 2.14 2.16 2.18 2.20 24 25 26 27 28 29
Frequency (GHz) Frequency (GHz) Output Power (dBm)
ACLR vs. Output Average Power vs. Temperature OIP3 vs. Output Power / tone vs. Frequency OIP3vs. Output P?l"z’golm?e vs. Temperature
-40 55 55
45 5 50 = — — 50 |
3 -50 = g e NN E
= T 45 ) Sa5 §
) | — P ] o ~
3-55 - Q a
< ° 40 °
P 40
e o vaC — 2140 MHz 2110 MHz  --- 2170 MHz s 4G sgsC
65 ! ! j ! 3 | | 1 | 3 : ‘ ; ;
23 24 25 26 27 28 20 22 24 26 28 30 20 2 4 26 28 20
Output Power (dBm) Output Power / tone (dBm) Output Power (dBm)
P1dB vs. Frequency vs. Temperature Current vs Output Average Power vs. Frequency Noise Figure vs. Frequency
38 T=25°C T=25°C
1050 8
< J
a7 Flooo 71
P € p
& N — € 950 4 @
S — = LT z B
GO R \ § 900 L ]
35 T 3 -7 54
. O 850
—+25°C —-40°C ---+85°C —2110MHz —2140 MHz --- 2170 MHz
34 f f f t 800 : T } : 4
2.10 2.12 2.14 2.16 2.18 2.20 24 25 26 27 28 29 2.10 212 214 2.16 218 2.20
Frequency (GHz) Output Power (dBm) Frequency (GHz)

Specifications and information are subject to change without notice
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TriQuint @

SEMICONDUCTOR

2.3-2.4 GHz Application Circuit Performance Plots

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) 235 24 \ Units
Channel Power +27 | +27 | +27 | dBm
Gain 128 | 13.2 | 13.6 | dB
Input Return Loss 18 16 13 dB
Output Return Loss 4 5.2 7.3 dB
EVM 2 1.9 2 %
Operating Current, Icc | 955 | 920 [ 890 | mA
Collector Efficiency | 10.4 | 11 11 %
Quiescent Current, Icq 800 mA
Vee, Vpd +5 Vv

[E X R RN NN N XN ]
L X N

[
.
.
[
L ]
.
L ]
.
L ]

Circuit Board Material: 0.014” GETEK, single layer, 1 oz copper,
& = 4.2, Microstrip line details: width =.030”, spacing =.030”

Gain vs. Frequency
T=25°C

J1-1 vpd

Hp——< 1-2 cno

Ji-4 Vee

AI—— 01-3 GND

RE N
cl
22 F
JZ)—/\/\/\, ’ }7
7=50 ohm
33F 7250 Lew
2.7p

A

AH420-

H420

EPCB2350

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

copper trace.

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

The edge of C17 is placed 55 mil from the AH420 RFin pin. (7.1° @ 2.35 GHz)
The edge of C14 is placed 70 mil from the edge of C17. (9.0° @ 2.35 GHz)

The edge of C13 is placed 55 mil from the AH420 RFout pin. (7.1° @ 2.35 GHz)

Notes:

1. The primary RF microstrip line is 50 ).

2. Do not exceed 5.5V on Vpd or Vce or damage to D1 will occur.
3.

4. Cl1 & CI12 can be replaced with a

5.

6.

7.

8.

9.

Return Loss
T=25°C

The edge of C15 is placed 70 mil from the edge of C13. (9.0° @ 2.35 GHz)

EVM vs. Output Average Power vs. Frequency
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AH420

4W High Linearity InGaP HBT Amplifier

TriQuint @

SEMICONDUCTOR

Mechanical Information

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

Outline Drawing

SEATING PLANE
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NOTES:
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUNBERING
I EXCEPT WMERE NOTED, THSS PART QUTLINE CONFORS CONVENTION CONFORM TO JESD 851 SPP—012.
T0 J%DEC STANDAT C (VAI
Vo603 FOR “TAERVALLY ENRANCED. PLASIIC JERY.ThiN /A\ COPLANARITY APPLIES TO THE EXPOSED GROUND/THERMAL
FINE PITCH QUAD FLAT NO LEAD PACKAGE (GFN). A S 1o e Ea o/
2. DIMENSIONING & TOLERANCING CONFORM TO ASME
Y14.40-1994. /6N PART NUMBER

3. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE
IN DEGREES. A ALPHA—NUMERIC LOT CODE

Mounting Configuration / Land Pattern

(SOLDER MASK)
MINIMUM BACKSIDE THERMAL
bl PACKAGE CONTACT AREA
OUTLINE
! .85 PITCH,
TYPICAL _—

!

12X .40

e B
| FULL R .20
2.30

COMPONENT SIDE
230 —={.67

BACK SIDE

Notes:

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

2. 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”).

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

4. 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.

Do not put solder mask on the backside of the PC board in the region where the board contacts the heatsink.

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

Use 1 oz. Copper minimum.

. All dimensions are in millimeters

NNV

Product Marking

The AH420 will be marked with an “AH420G”
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.

ESD / MSL Information

ACaution! EZD sensitive device.

ESD Rating: Class 1A

Value: Passes =250V to <500V

Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114

ESD Rating: Class IV

Value: Passes > 1000V 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

Functional Pin Layout

[]
VBIAS| IREF
Nel2] [l ne
RF In| Vee / RF Out
RF In Vee / RF Out
RF In Vee / RF Out
RF In Vee / RF Out

Pin Function
1 VBIAS
2,11 No Connect
3,4,5,6 |RF Input
7,8,9,10 | VCC/RF Output
2 IREF

Specifications and information are subject to change without notice
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