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Features

- 14 dB Gain at 2000 MHz

- 27 dBm P1dB at 2000 MHz
- 42 dBm OIP3 at 2000 MHz

- ACLR @ WCDMA 4FA : -51 dBc
@ Pout =13 dBm, +/- 5MHz offset

- MTTF > 100 Years
- Single Supply

Typical Performance

Description

The ASX415, a power amplifier MMIC, has a high
linearity, high gain, and high efficiency over a wide
range of frequency, being suitable for use in both
receiver and transmitter of telecommunication sys-
tems up to 4 GHz. The amplifier is available in an
SOT-89 package and passes through the stringent
DC, RF, and reliability tests.

Parameters Units Typical

Frequency MHz 900 2000 2000 2000 2600
Gain dB 20 14.5 14.3 14 11.5
S11 dB -14 -7 -7 -7 -7
S22 dB -13 -1 -1 -11 -10
Output IP3" dBm 425 46 42 40 37
Noise Figure dB 4.2 5.6 4.6 41 4.2
Output P1dB dBm 29 29 27 26.5 29
Current mA 155 185 155 123 155
Device Voltage \% 5 5.3 5 4.75 5

1) OIP3 is measured with two tones at an output power of +8 dBm/tone @ 5.3V & +6 dBm/tone @ 5V & +4 dBm/tone @ 4.75V

separated by 1 MHz.

Product Specifications

Parameters Units Min Typ Max
Testing Frequency MHz 2000
Gain dB 135 14.3
S11 dB -9
S22 dB -1
Output IP3 dBm 40 42
Noise Figure dB 4.6
Output P1dB dBm 26.5 27
Current mA 140 155 170
Device Voltage V 5

Absolute Maximum Ratings
Parameters Rating

Operating Case Temperature -40 to +85°C
Storage Temperature -40 to +150°C
Device Voltage 6V
Operating Junction Temperature +150°C
Input RF Power (Continuous) 22 dBm

250-4000 MHz MMIC Amplifier

é > RoHS-compliant
/'@ GREEN Package

ASX415

Package Style: SOT-89

Application Circuit

- 433 ~ 444MHz

- CDMA

- Satellite Phone

- WCDMA

- WiMAX

- LTE ( 2300 ~ 2700MHz)

Pin Configuration

Pin No. Function
1 RF IN
2 GND
3 RF OUT / Bias
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ASX415

250-4000 MHz MMIC Amplifier

Outline Drawing Part No.
D Svmbol Dimensions (In mm)
— Lot No. ymbols I aiN NOM MAX
5 A 1.40 1.50 1.60
Pl L 0.89 1.04 1.20
2 = b 0.36 0.42 0.48
b1 0.41 0.47 0.53
E ] / C 0.38 0.40 0.43
ASX415 " D 4.40 4.50 4.60
PXxxx 4 D1 1.40 1.60 1.75
F 1] ‘ E 3.64 4.25
LJ ! E1 2.40 2.50 2.60
3 - el 2.90 3.00 3.10
el H 0.35 0.40 0.45
. 5 0.65 0.75 0.85
. : e 1.40 1.50 1.60
Pin No. Function
RF IN
= 2 GND
3 RF OUT / Bias
Mounting Recommendation (in mm)
O 4 o
g4
PACKAGE DUTLINE OO O -t
O PTPO
13 o g 50 g2 Note: 1. The number and size of ground via holes in
o a circuit board is critical for thermal and RF
o grounding considerations.
L

O O O

Ordering Information

o0&

. We recommend that the ground via holes

be placed on the bottom of the lead pin 2
and exposed pad of the device for better RF
and thermal performance, as shown in the
drawing at the left side.

Part Number

Description
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ASX415

250-4000 MHz MMIC Amplifier

Frequency (MHz) 433 444
Magnitude S21 (dB) 22 22
APPLICATION CIRCUIT Magnitude S11 (dB) -18 -18
Magnitude S22 (dB) -16 -15
Output P1dB (dB| 28 28
433~444 utput P1d (dBm)
Output IP3" (dBm) 35 37
+5V Noise Figure (dB) 6.5 6
Device Voltage (V) 5 5
Current (mA) 155 155
1) OIP3 is measured with two tones at an output power of +5 dBm/tone sepa-
rated by 1MHz.
Schematic Board Layout (FR4, 40x40 mmz, 0.8T)
Vs=5V O o
I g O
Np1=5.6v o
Zener Diod
Iz-)lner iode cpl
c5|: F o
=1
1} H e
C4=100pF | 2]
L1=82nH »
(Coll Inductor) Co0GCoOCO00O000CO0000
RF IN C1=100 pF c2= 100 pF RFOUT oo o0
[ ASX415 O GNID
L2=12 nH 13=8.2 nH
tase 2ot C3=12pF ASB Inc.
:I: bttps Swwnask.co ke
- = - & EB-89-A3 £
S-parameters & K-factor
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ASX415

250-4000 MHz MMIC Amplifier

Frequency (MHz) 824~849

Magnitude $21 (dB) 20.3 20 19.8

APPLICATION CIRCUIT Magnitude S11 (dB) -15 -15 -14
Magnitude S22 (dB) 12 -12 -12

CDMA Rx Output P1dB (dBm) 28.5 28.5 28

824 ~ 849 Output IP3" (dBm) 45 41 35

Noise Figure (dB) 5.2 4.4 4.2
t5.3V/+5V/+4.75V Device Voltage (V) 53 5 4.75
Current (mA) 185 155 123

1) OIP3 is measured with two tones at an output power of +7 dBm/tone @ 5.3V & +6
dBm/tone @ 5V & +4 dBm/tone @ 4.75V separated by 1MHz.

Board Layout (FR4, 40x40 mm?, 0.8T)

Schematic
[3) o
= o
Vee=5V o O
o
:ID1=546V %1
Zener Diode
o
A &
C6=1 pF &
I [ 3]
A o
C5=100pF |
L1=68 nH =
(Coil Inductor) DCDO00DORCODOD 00000
RF IN C1=100 pF C2=100 pF RF OUT = Go
YV
© 1 0 It o e GND
lL2:8.2 nH L3=3.3 nﬂ
C3=7.5pF C4=4.7 pF ASB Inc,
:I: :I: http/ Awww.oshicoke
= = = Q EE-85-4A3 Q
S-parameters & K-factor
25 0 e
S I N R 40 A /
N\ 25% /
——————— 85% 10 /
3 g 15
g \ / °
N e el %A 40
L 25
5 i -~ 85°%C
25 o
0 -30
600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
Frequency (MHz) Frequency (MHz)
0 5
4 /f
g 3
w
2
E 2
g hv'\r*
4
. \ L .
600 700 800 900 1000 1100 1200 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX415

Current vs. Temperature

250-4000 MHz MMIC Amplifier

Gain vs. Temperature
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ASX415

APPLICATION CIRCUIT

CDMA Tx

869 ~ 894

+5.3V/+5V/+4.75V

Schematic
RF IN C1=100 pF
|| s\"%
° il l
C3=8 pF

S-parameters & K-factor

25

Vee=5V O

250-4000 MHz MMIC Amplifier

Frequency (MHz) 869~894
Magnitude S21 (dB) 20.1 20 19.7
Magnitude S11 (dB) -14 -14 -12
Magnitude S22 (dB) -13 -13 -13
Output P1dB (dBm) 29 29 27.5
Output IP3" (dBm) 45 425 39
Noise Figure (dB) 5.2 4.2 4.2
Device Voltage (V) 5.3 5 4.75
Current (mA) 185 155 123

1) OIP3 is measured with two tones at an output power of +5 dBm/tone @ 5.3V & +6
dBm/tone @ 5V & +10 dBm/tone @ 4.75V separated by 1MHz.

Board Layout (FR4, 40x40 mm?, 0.8T)
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O oll o O
Kl o |l
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| ED
I o
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O GND
&5B Thnc,

http/ Awww.oshicoke

O EB-89-A2 O

0
I —
\ /
20
/ \ -5
g 15/ N /
g 8 10
o 5 \
15
5 \/
0 20
600 700 800 900 1000 1200 600 700 800 900 1000 1100 1200
Frequency (MHz) Frequency (MHz)
0 5
5 4 /
-10 / 83 /
= B
g : /
ﬂ -15 /7 F2
\ / \ / 8 | Wy
20 \ / J 1
25 0
600 700 800 900 1000 1200 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX415

APPLICATION CIRCUIT

Satellite Phone
1626 ~1661
+5V

Schematic
Vee=5V O

]D1 =5.6V

Zener Diode

250-4000 MHz MMIC Amplifier

Frequency (MHz) 1626~1661
Magnitude S21 (dB) 16.5
Magnitude S11 (dB) -14
Magnitude S22 (dB) -18
Output P1dB (dBm) 29
Output IP3" (dBm) 37.5
Noise Figure (dB) 3.8
Device Voltage (V) 5
Current (mA) 155

1) OIP3 is measured with two tones at an output power of +6 dBm/tone sepa-
rated by 1MHz.

I
C6=1 pF
|
I

C5=100pF

L1=68 nH
(Coil Inductor)
C2 100 pF

RF OUT

C4=15pF

S-parameters & K-factor

20

O

Board Layout (FR4, 40x40 mm?, 0.8T)
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ASX415

250-4000 MHz MMIC Amplifier

Frequency (MHz) 1920~1980
APPLlCATlON ClRCUIT Magnitude S21 (dB) 14.5 14.3 14
Magnitude S11 (dB) -7 -7 -7
Magnitude S22 (dB) -11 -1 -1
WCDMA Rx Output P1dB (dBm) 29 27 26.5
1920 ~ 1980 Output IP3"” (dBm) 46 42 40
Noise Figure (dB) 5.6 4.6 41
+5.3V/+5V/+4.75V
Device Voltage (V) 5.3 5 4.75
Current (mA) 185 155 123
1) OIP3 is measured with two tones at an output power of +8 dBm/tone @ 5.3V & +6
dBm/tone @ 5V & +4 dBm/tone @ 4.75V separated by 1MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Veec O
11
Np1=5.6v
Zener Diode
1l
C6=1 uF
n
1
C5=100pF
L1=18 nH i 7
0000000 CO0000000DO000
RF IN C1=68 pF | C2=68 pF RF OUT oo o a
© [ ASX415 {1 o O GND
l1 5 1.5 l
_ .5 mm .5 mm _
©3=2.7pF C4=1.8pF ASB Inc.
:I: http/ Awwwoshcokr
B = = O EE-89-A3 O
S-parameters & K-factor (5V)
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ASX415

Current vs. Temperature
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250-4000 MHz MMIC Amplifier

Gain vs. Temperature
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ASX415

WCDMA ACLR - 4FA

SV /155mA

250-4000 MHz MMIC Amplifier

4.75V / 123mA

# Aglent 12:45:05 Apr 14, 1991 File
|
Ch Freq 1.95 GHz Trig Free Catalogy|
Channel Power
Save|
a Mkrl -5.00 MHz
Ref -1.479 dBm #Atten 26 dB -45.91 4B
#Avg
Log Py it Faanan Loadh
10 !
dB,
Uff/st 1 Deletes|
0.7 [P AT =
dB
Copy)|
Center 1.956 @8 GHz - Span 58 MHz
#Res BH 30 kHz #BH 3 kHz Sweep 1.379 5
Channel Power Power Spectral Density Rename
11.96 dBm /20.0000 MHz -61.05 dBn/Hz vore
1of 2
File Operation Status, A:\SCRENO24.GIF file saved |

¥ Agilent 12:46:16 Apr 14, 1991 BH/Rvg
| Res BW
Ch Freq 1.95 GHz Trig Free || 30.0600000 kHz
Channel Power fute Man)
[RBW 30.00000000 kHz nide0 BK
a Mkrl 5.0 MHz|[Huto HMan|
Ref -1.479 dB; #fAtren 26 dB -51.348 dB
¥hvg - = YBH/REM
Log s il i il [ 1.80800
18
dB/ Average,
Offst : 109
0.7 o it [on 0Ff
B ﬁvg/UBH Type
]| Pur (RMSM
Center 1,959 69 GHz “ Span 58 MHz |[Auta Man
#Res BH 30 kHz #UBH 3 kHz Sweep 1.379s |
Channel Power Power Spectral Density
12.97 dBm /20.0000 MHz -60.84 dBm/Hz Span/RBW
106
Auto M—ﬂl
File Operation $tatus, A:\SCREN25.GIF file saved |

-35
-40
g -45
S
g
— 5|V
-85
— 475V
-60
10 11 12 13 14 15 16 17

Output Channel Power (dBm)

* Test Source : WCDMA 4FA(3GPP 3.4 12-00), Test Modell w/64 DPCH, PAR=13dB @ 0.01 % probability on CCDF / 1950MHz / SMHz offset

WCDMA ACLR - 1FA

12 13 14 15 16 17 18 19 20
Output Channel Power (dBm)

* Test Source : WCDMA 1FA(3GPP 3.4 12-00), Test Modell w/64 DPCH,

PAR=13dB @ 0.01 % probability on CCDF / 1950MHz / SMHz offset

21

2 23

CDMA ACPR - 1FA

ACPR (dBc)

1 12 13

1% 15 16 17 18 19 20 21 22 23
Output Channel Power (dBm)

* Test Source : IS-95, 9ch. Forward 30kHz Meas BW, 1950MHz /

750kHz offset
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ASX415

APPLICATION CIRCUIT

WCDMA Tx
2110 ~ 2170
+5.3V/+5V/+4.75V

Schematic
Vee O

]D1=5.6V

250-4000 MHz MMIC Amplifier

Frequency (MHz) 2110~2170
Magnitude S21 (dB) 13.2 13 12.8
Magnitude S11 (dB) -6 -6 -6
Magnitude S22 (dB) -12 -12 -12
Output P1dB (dBm) 28.5 27.5 27
Output IP3" (dBm) 46 40.5 39.5
Noise Figure (dB) 6.0 4.9 4.5
Device Voltage (V) 5.3 5 4.75
Current (mA) 185 155 123

1) OIP3 is measured with two tones at an output power of +8 dBm/tone @ 5.3V & +6
dBm/tone @ 5V & +4 dBm/tone @ 4.75V separated by 1MHz.

Zener Diode

1
C6=1uF

I
I
C5=100pF |
L1=15 nH -
(Coil Inductor)
RF IN C1=|6;8 pF | C2I=|68 pF RF OUT
O 11 ASX415 11 o

>
0.5 mm

C3=2.2 pF:

.
1

S-parameters & K-factor (5V)

C4=1.5pF

20
15
o
2
5 10
5
0
1900 2000 2100 2200 2300 2400
Frequency (MHz)
0
5
-10
o
z //
g 15 /
-20 /
25 J/
1900 2000 2100 2200 2300 2400
Frequency (MHz)

Board Layout (FR4, 40x40 mm>, 0.8T)

-+
[eRRe iR ol e N o B¢ RE S B + BN« B B o Ho BN ¢ BR ¢ BE ¢ BN e R o B o B o
L] fel e}

O GND

A5E Inc
http/ fwww.osh.cokr

O EE-89-A3 O

) E—
8 0 \\
5
-15
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1900 2000 2100 2200 2300 2400

Frequency (MHz)

Stability Factor
N

I
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1500 2000
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ASX415

250-4000 MHz MMIC Amplifier

Output IP3 vs. Tone Power (Frequency = 2140 MHz)

n

Output IP3 (dBm)

% 5V
2 - 475V
20

15

0 2 4 6 8 10 12 14 16 18 20 22
P per Tone (dBm)

WCDMA ACLR

SV /155mA 4.75V / 123mA

% Agilent 13:06:11 Aug 6, 2034 Marker ¥ Agilent 13:08:05 Aug 6, 2034 Marker
[ |
ThFreq 214 0 Trig Tree || cloct Marker Th Freq 214 oz Trig Tree ||, 0 o0t Marker
Channel Paner | = Channel Power [
[Marker & -5.000000 MHz Normal [Marker & -5.000000 MHz Normal
a Mkrl -5.08 MHz a Mkrl -5.06 MHz
Ref ©.336 dBm #fAtten 26 dB -51.765 dB Ref -1.855 dBm #fAttsn 26 dB -43.39 dB
#Avg T Delta #Avg T Delta
Log ; I Log I
18 i - 18 ‘ -
JB/ Delta Pair dB/ Delta Pair
0ffst T (Tracking Ref)| Offst 1 (Tracking Ref)
| 3 A ! | =8 4
0.2 6.2
dB } - dB } -
i Span Pair i Span Pair
Center 2,148 0 GHz Saan 50 Wz [oren  Center Center Z.140 00 GHz - Span 50 MRz [oran Center
#Res BN 30 kHz #YBH 3 kHz Sweep 1.379 5 #Res BW 30 kHz #UBH 3 kHz Sweep 1.379 5
Channel Power Power Spectral Density Off Channel Power Power Spectral Density off
12.99 dBn /20,0000 MHz -60.82 dBn/Hz rore 12.06 dBm /20.8000 MHz -60.95 dBm/Hz ore
1of 2 10of 2
| |

* Test Source : WCDMA 4FA(3GPP 3.4 12-00), Test Modell w/64 DPCH, PAR=13dB @ 0.01 % probability on CCDF
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ASX415

250-4000 MHz MMIC Amplifier

Frequency (MHz) 2500~2700 2500~2700
Magnitude S21 (dB 11.5 11.5
APPLICATION CIRCUIT on ()
Magnitude S11 (dB) -7 -7
Magnitude S22 (dB) -10 -10
WiMAX Output P1dB (dBm) 29 285
2500 ~ 2700 Output IP3" (dBm) 37 36
Noise Figure (dB) 4.2 3.9
+5V /4.75V .
Device Voltage (V) 5 4.75
Current (mA) 155 123
1) OIP3 is measured with two tones at an output power of +6 dBm/tone @ 5V & +4
dBm/tone @ 4.75V separated by 1MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vee=5V/4.75V O
:]D1=5.6V
Zener Diode
1l
C6=1uF
||
Al
C5=100pF
L1=15 nH
(Coil Inductor)
ODOODOOOOODOODOOODO
RF IN C1=68 pF | % C2=l 68 pF RF OUT oo o0
o I} ASX415 o O GND
i 15 l
_ 5 mm
C3=2p I Ic4 1.5 pF ASE Inc,
httpy Fwwwashooke
= = = Q EB-89-A3 O
S-parameters & K-factor
20 0
15 5 — /
\ /
g N
-§ 10 \ 8 0 ~
\ g
5 \ 15
5000 2200 2400 2600 2800 3000 3200 ZBo00 2200 2400 2600 2800 3000 3200
Frequency (MHz) Frequency (MHz)
0 5
4 [
5 /
- 5
2. — : /
2
g E 2
-15 \/ \“\Mﬁw’w
1
2000 2200 2400 2600 2800 3000 3200 i 0 1000 1500 2000 200 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX415

WCDMA ACLR

SV /155mA

250-4000 MHz MMIC Amplifier

4.75V /123mA

% Agilent 16:96:29 Augy 6, 2034 Marker # Agilent 16:59:23 Aug 6, 2034 BH/Avg
L [ Res B
ChFreq 25 ofz Trig Free ||, 010 Marker Thfrea 26 0% Trig Fres || 30.0090800 Kz
Channel Power [ Channel Porer Auto Man|
[Marker » -5.000000 MHz Norwal [REH 30.00000000 KHz Vg0 B
a Mkrl =508 MHz| a Mkrl -5.08 MHz|[Huto Man
Ref 1.696 dB £ 26 dB -50.53 dB -1.693 dBi A 24 dB -49.775 dB
#gvg = e R T Delta 5369 L& e % T VBH/RBH
Log 1 Log < | 186090
18
B/ Delta Pair 5%/ Average
Offst T (Tracking Ref) Offst 1 56
0.3 ! | 2 83 [ | o Ot
* } Span Pair B I va/\;BH(‘Iém;e}
"
Center 2.600 08 GHz ~ Span 5@ MHz Jf7Pe" Center] Center 2,600 99 GHz - Span 58 MHz |[Auto Man
#Res BH 30 kHz #UBH 3 kHz Sweep 1.379 5 #Res BH 30 kHz UBH 3 kHz Sweep 1.379 s
Channel Power Power Spectral Density off Channel Power Power Spectral Density
12.97 dBm /20.0000 MHz -60.04 dBm/Hz More 11.00 dBm /20.0088 MHz -62.61 dBm/Hz Span/RBH
196
1af 2 o Han
| |
* Test Source : WCDMA 4FA(3GPP 3.4 12-00), Test Modell w/64 DPCH, PAR=13dB @ 0.01 % probability on CCDF
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ASX415

250-4000 MHz MMIC Amplifier
Frequency (MHz) 3500 3500
Magnitude S21 (dB 9 9
APPLICATION CIRCUIT on ()
Magnitude S11 (dB) -7 -7
Magnitude S22 (dB) -11 -1
WiMAX Output P1dB (dBm) 25 24.5
3500 Output IP3" (dBm) 42 40
Noise Figure (dB) 5.4 4.8
+5V/4.75V .
Device Voltage (V) 5 4.75
Current (mA) 155 123
1) OIP3 is measured with two tones at an output power of +14 dBm/tone @ 5V & +13
dBm/tone @ 4.75V separated by 1MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vee=5V /4.75V O
<ID1=5.6v
Zener Diode
1}
C6=1pF
Il
11
C5=100pF |
L1=15 nH :
(Coil Inductor)
RF IN C1=68 pF | C2=68 pF RF OUT oo oo
o I} l ASXA15 l I} o ® GND
C3=1 pFI Ic4=o.75 pF ASE Irc.
httpisfwww.osk.co ke
= = = @) EB-89-43 O
S-parameters & K-factor
12 0
10 5 IR
|
s \\\ \\
g -10 M
: N
% -15
“ NS
-20
2 W
gOOO 3200 3400 3600 3800 4000 4200 2 3200 3400 3600 3800 4000 4200
Frequency (MHz) Frequency (MHz)
0 5
4
-5
— N\n g3
ﬁ -10 “““\\ g
5 U o SN JE.
a \*W» ]
5 =
4
28000 3200 3400 3600 3800 4000 4200 i 500 1000 1500 2000 2500 3000 38500
Frequency (MHz) Frequency (MHz)
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ASX415

APPLICATION CIRCUIT

LTE
2300 ~ 2700
Gain Flatness < 0.5 dB
+5V
Schematic
Vs=5V0O
<]D1=5.sv
Zener Diode
i
C6=1pF
T
1
C5=100pF
Li=tsnH
(Coil Inductor)
RF IN C1=68 pF | C2=68 pF RF OUT
o Il ASX415 {} )
3.5mm m
Cc3=1.8 ' C4=1.2pF
i 1
S-parameters & K-factor
20
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0
5
-10
g -15
5 /
» \\/
. N\
. v/
2000 2200 2400 2600 2800 3000

Frequency (MHz)

250-4000 MHz MMIC Amplifier

Frequency (MHz) 2300 | 2500 | 2700
Magnitude S21 (dB) 129 | 131 | 128
Magnitude S11 (dB) -5 -8 -18

Magnitude S22 (dB) -18 -18 -18

Output P1dB (dBm) 27.5

Output IP3" (dBm) 36

Noise Figure (dB) 5.1

Device Voltage (V) 5

Current (mA) 155

1) OIP3 is measured with two tones at an output power of +6

dBm/tone separated by 1 MHz.

Board Layout (FR4, 40x40 mm?, 0.8T)
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