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Features

+19.5 dB Gain at 900 MHz

- 29.5 dBm P1dB at 900 MHz

+ 47 dBm Output IP3 at 900 MHz
+ MTTF > 100 Years

- Single Supply

Typical Performance

100 ~ 3000 MHz MMIC Amplifier

Description

The ASX401, 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 3 GHz. The amplifier is available in a
SOT89 package and passes through the stringent
DC, RF, and reliability tests.

(Supply Voltage = +5 V, To = +25 °C, Z, = 50 Q)

Parameters Units Typical Typical

Frequency MHz 900 2000 2600 900 2000 900 2000
Gain dB 195 13.0 10.0 195 13.0 19.0 13.0
S11 dB -15 -15 -14 -15 -15 -14 -15
S22 dB -18 -16 -18 -18 -16 -16 -15
Output IP3Y dBm 47 46 46 44 44 41 42
Noise Figure dB 4.5 4.2 4.4 45 4.2 45 4.2
Output P1dB dBm 29.5 29.5 30.0 29.5 28.5 28.5 28.5
Current mA 290 260 190

Device Voltage | V +5 +4.8 +4.4

1) OIP3 measured with two tones at an output power of +10 dBm/tone (+6 dBm/tones for 4.4V operating) separated

by 1 MHz.

Product Specifications

Parameters Units Min Typ. Max
Testing Frequency MHz 900
Gain dB 19.0 19.5
S11 dB -15
S22 dB -18
Output IP3 dBm 45 47
Noise Figure dB 4.5 4.8
Output P1dB dBm 29.0 29.5
Current mA 260 290 320
Device Voltage Vv +5
Absolute Maximum Ratings
Parameters Rating
Operating Case Temperature -40to +85 °C
Storage Temperature -40 to +150 °C
Device Voltage +6V
Operating Junction Temperature +150 °C
Input RF Power (CW, 50 Q matched) ¥ +25 dBm
Thermal Resistance 29 °C/W

1) Please find the max. input power data from http://www.asb.co.kr/pdf/Maximum_Input Power_ Analysis.pdf

¢ > RoHS li
/ & RoH5-compliant

ASX401

Package Style: SOT89

Application Circuit

- IF (128 ~ 152 MHz)

- IF (225 ~ 236 MHz)

- IF (440 ~ 460 MHz)

- LTE (698 ~ 787 MHz)

- CDMA & GSM (776 ~ 901 MHz)
- TRS

- CDMA

- GSM

- Others (1200 ~ 1400 MHz)
- Others (1600 MHz)

JRES

- WCDMA

+ WLAN

- WIMAX

- LTE (2300~ 2700 MHz)

- Others (1680 MHz)

- Others

(1710 ~1785 MHz, Balanced)

- Others

(2050 ~ 2350 MHz, Balanced)

Pin Configuration

‘_ ——

Pin No. | Function

1 RF IN
2 GND
3 RF OUT & Bias
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Outline Drawing Part No.
D Svmbols Dimensions (In mm)
e — Lot No. y MIN NOM MAX
m A 1.40 1.50 1.60
F ol L 0.89 1.04 1.20
2 - b 0.36 0.42 0.48
bl 0.41 0.47 0.53
E j / C 0.38 0.40 0.43
ASX401 5 D 4.40 4.50 4.60
PXXXX N D1 1.40 1.60 1.75
Ej i E 3.64 - 4.25
LJ ! E1 2.40 2.50 2.60
2 3 - el 2.90 3.00 3.10
S \—‘J H 0.35 0.40 0.45
= = S 0.65 0.75 0.85
= e 1.40 1.50 1.60
el
Pin No. Function
1 RF IN
|
IR 2 GND
]
3 RF OUT & Bias
Mounting Recommendation (In mm)
o g o
g04
PACKAGE DUTLINE 50 Ot
O W O ]
13 o g o0 =3 Note: 1. The number and size of ground via holes in
| a circuit board is critical for thermal and RF
O grounding considerations.
— ﬁgﬁ — . We recommend that the ground via holes
|_| |_| be placed on the bottom of the lead pin 2
e and exposed pad of the device for better RF
o and thermal performance, as shown in the
e drawing at the left side.
O O O [mro—-a—t

ESD Classification & Moisture Sensitivity Level

ESD Classification

HBM Class 1B
Voltage Level: 500 V ~ 1000 V
MM Class A

Voltage Level: <200 V

CAUTION: ESD-sensitive device!

Moisture Sensitivity Level (MSL)

Level 3 at 260 °C reflow

2/35 ASB Inc. e sales@asbh.co.kr e Tel: +82-42-528-7225

September 2013



ASX401

APPLICATION CIRCUIT

Schematic

RF IN

IF

128 ~ 152 MHz

+5V

Cl=1nF L2=22nH L3=120nH
2% 7Y

0000 —0000

S-parameters & K-factor

Vs=5V O

C4=56 pF

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 128 140 152
Magnitude S21 (dB) 19.0 20.0 19.5
Magnitude S11 (dB) -7 -10 -7
Magnitude S22 (dB) -10 -15 -12
Output P1dB (dBm) 30.0 30.5 30.5
Output IP3Y (dBm) 40.5 435 425
Noise Figure (dB) 115 10.0 9.5
Device Voltage (V) +5 +5 +5
Current (mA) 290 290 290

1) OIP3 is measured with two tones at an output power of +8 dBm/tone sepa-

rated by 1 MHz.

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

11
Npb1=5.6v
Zener Diode

C5=100pF _|

L1=82 nH
(Coil Inductor)
C2=1nF RF OUT
||
l 10 o
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ASX401

APPLICATION CIRCUIT

IF
225 ~ 236 MHz
+5V

Schematic
Vs=5V Q
le:s.ev
Zener Diode
A
C6=1 uF
||
A
C5=100pF
L1=100 nH
(Coil Inductor)
RF IN Cl=12pF L2=68nH C2=100 pF
s ||

RF OUT
O

0000

S-parameters & K-factor

C3=10 pF =27 pF %

25
20
g \
g 15
c
B
Y}
10 \
5
0
100 150 200 250 300 350 400
Frequency (MHz)
0
/ — |
5
g -10
N
N
%
* \¥
-20
100 150 200 250 300 350 400

Frequency (MHz)

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 225 ~ 236
Magnitude S21 (dB) 21.8
Magnitude S11 (dB) -12
Magnitude S22 (dB) -14
Output P1dB (dBm) 29.5
Output IP3Y (dBm) 415
Noise Figure (dB) 8.4
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +10
dBm/tone separated by 1 MHz.

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

F
OQO0OO0Q0C0o000C0000C00000
[eNe) 20

O

ASE Inc.
http/ Awwwosh.coke

O EE-89-43 O

TN
NENENAY
T

|

-25

S11 (dB)
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Frequency (MHz)

Stability Factor
@

0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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ASX401

APPLICATION CIRCUIT

IF
440 ~ 460 MHz
+5V

Schematic
Vee=5V O

11
Np1=5.6v
Zener Diode

I
C6=1 uF
n
I
C5=100pF _|
L1=82 nH =
(Coil Inductor)
C2|:|100 pF RF OUT
1T

RF IN C1=100 pF  L2=15nH
A%

1.3=6.8 nH
—= C4=12pF

S-parameters & K-factor

25

20

0
200 300 400 500 600 700
Frequency [MHz]

. /
. \ /
\

-30
200 300 400 500 600 700

Frequency [MHz]

S22 [dB]

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 440 ~ 460
Magnitude S21 (dB) 22.0
Magnitude S11 (dB) -15
Magnitude S22 (dB) -16
Output P1dB (dBm) 30.5
Output IP3Y (dBm) 45

Noise Figure (dB) 55
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +16
dBm/tone separated by 1 MHz.

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

F
OQO0OO0Q0C0o000C0000C00000
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O

ASE Inc.
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5/35 ASB Inc. e sales@asb.co.kr e Tel: +82-42-528-7225

September 2013



ASX401

APPLICATION CIRCUIT

LTE
698 ~ 787 MHz
+5V

Schematic
Vee=5V Q

]D1:5.6V

Zener Diode

11
C6=1 pF
|
11

C5=100pF
L1=68 nH =

% (Coil Inductor)

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 698 ~ 787
Magnitude S21 (dB) 195
Magnitude S11 (dB) -9
Magnitude S22 (dB) -12
Output P1dB (dBm) 30
Output IP3Y (dBm) 47

Noise Figure (dB) 4.4
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +11
dBm/tone separated by 1 MHz.

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

4
COC000QC000000C00a00

RF IN C1=100 pF L2=6.8 nH =
P! oo C2I I100 pF RF OUT o o oo
(000 d o O
L3=3.3 nH
C3=9 pF ——~ C4=6 pF
ASE Inc,
—= —— — httpy/ Awwwoshcoke
B B @) EB-89-A3 O
S-parameters & K-factor
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20 5
15 / -10
o @
S =
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ASX401

APPLICATION CIRCUIT

CDMA & GSM
776 ~ 901 MHz
+5V

Schematic

RF IN

S-parameters & K-factor

Vs=5V Q@

1

Np1=5.6v
Zener Diode

11
C7=1pF

C6=100pF

L1=100 nH =

(Coil Inductor)
C2=100 pF
||

RF OUT
O
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100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 776 901
Magnitude S21 (dB) 19.2 18.6
Magnitude S11 (dB) -6 -9
Magnitude S22 (dB) -16 -14
Output P1dB (dBm) 29.0 28.5
Output IP3Y (dBm) 44 45
Noise Figure (dB) 55 4.5
Device Voltage (V) +5 +5
Current (mA) 290 290

1) OIP3 is measured with two tones at an output power of +9
dBm/tone separated by 1 MHz.

S11(dB)

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

ASE Inc
http:/ S www.ash.cokar
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ASX401

APPLICATION CIRCUIT

TRS Rx

806 ~ 822 MHz

+5V

Schematic
Vee=5V Q
]D1:5.6V
Zener Diode
1
C6=1 uF
|
I
C5=100pF
L1=82 nH =
(Coil Inductor)
REIN C1=100 pF L2=4.7 nH C2=100 pF RF OUT
| 11
o d i °
J:—’l = L3=3.3nH
C3=9 pFI = C4=7 pF
S-parameters & K-factor
25
20
15
o
z
£
8§ 10 \
5
0
600 700 800 900 1000 1100 1200
Frequency (MHz)
0
/
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-10
o \
k=
N
@ 8 N
-20
25 \/

600 700 800 900

Frequency (MHz)

1000 1100 1200

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 806 ~ 822
Magnitude S21 (dB) 195
Magnitude S11 (dB) -14.5
Magnitude S22 (dB) -14.5
Output P1dB (dBm) 30
Output IP3Y (dBm) 47

Noise Figure (dB) 4.5
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12

dBm/tone separated by 1 MHz.

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

a

G0 0 wo o oo

o0

O

4658 Inc,

EE-89-A3

o

B 4
C0O000CO00Q0000000000000

http/ wwwoshooke

(o)

1200

]
5
10 \
o
p=2
—
o 15 \ /
20 \
25
600 700 800 900 1000 1100
Frequency (MHz)
5
4
5 |
3
w
z /
32
3
7}
1
0

1000 1500

2000

2500 3000 3500

Frequency (MHz)

8/35

ASB Inc. e sales@asb.co.kr e

Tel: +82-42-528-7225

September 2013



ASX401

APPLICATION CIRCUIT

TRS Tx
851 ~ 867 MHz
+5V

Schematic
Vee=5V Q
1
Npi=5.6v
Zener Diode
||
10
C6=1 pF
||
11
C5=100pF |
L1=82 nH =
(Coil Inductor)
RF IN C1=100 pF '—2= nH C2=100 pF RF OUT
000 I} o
1L3=3.3 nH
c3=9 pFI ——C4=7pF
S-parameters & K-factor
25
20
15
@
i
£
8 10
5
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Frequency (MHz)
0
5 ///
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[
=
o /
" /
20 \
25 \
600 700 800 900 1000 1100 1200

Frequency (MHz)

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 851 ~ 867
Magnitude S21 (dB) 19.0
Magnitude S11 (dB) -16
Magnitude S22 (dB) -14
Output P1dB (dBm) 30.5
Output IP3Y (dBm) 43

Noise Figure (dB) 45
Device Voltage (V) +5
Current (mA) 290

o

3z w0

—

~

3 \
-15

1) OIP3 is measured with two tones at an output power of +16

dBm/tone separated by 1 MHz.

Board Layout (FR4, 40x40 mm?2, 0.8T)
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Stability Factor
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ASX401

APPLICATION CIRCUIT

CDMA Rx
824 ~ 849 MHz
+5V

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 824 ~ 849
Magnitude S21 (dB) 19.5
Magnitude S11 (dB) -15
Magnitude S22 (dB) -14
Output P1dB (dBm) 30
Output IP3Y (dBm) 46

Noise Figure (dB) 4.4
Device Voltage (V) +5
Current (mA) 290

dBm/tone separated by 1 MHz.

1) OIP3 is measured with two tones at an output power of +11

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vees5V O S
(e}
1 <
Np1=5.6v o
Zener Diode Bl
||
il ©
C6=1 pF el
|| 9
1 pe
C5=100pF |
% L1=100nH = - .
(Coil Inductor) CDCO0DODO0DO0O00000OO0
RF IN C1=100 pF  L2=4.7 nH €2=100 pF RF OUT oo oo
0000 I} o
l O
L3=3.3 nH
C3=10 pF = C4=4.7 pF
P ASE Inc,
httpy/ Swww askh.coke
= = = O EB-839-A3 O
S-parameters & K-factor
25 0
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AW - ]
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N —25% 1 —: X
-—--|85C
-20 0
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Frequency (MHz) Frequency (MHz)
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ASX401

Current vs. Temperature

100 ~ 3000 MHz MMIC Amplifier

Gain vs. Temperature
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 869 ~ 894

APPLICATION CIRCUIT Magnitude 521 (dB) 195
Magnitude S11 (dB) -15

Magnitude S22 (dB) -18

CDMA TX Output P1dB (dBm) 29.5
869 ~ 894 MHz Output IP3Y (dBm) 47
+5V Nois-e Figure (dB) 45
Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +11
dBm/tone separated by 1 MHz.

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vee=5V Q
<
<
11 o
Npi=5.6v o
Zener Diode Bl
||
10 <
C6=1 pF o
||
A i
C5=100pF
L1=100 nH
(Coil Inductor) & 4
_. 0o 0000000 C0000C00000
RF IN C1=100 pF  L2=3.9 nH €2=100 pF RF OUT
o0 T oo a0
0000 { } o O
L3=3.3 nH
C3=9 pF ——C4=4.7 pF
ASB Inc.
— — — httpy Awwwash.coker
- : - O EB-89-A3 O

25

= /—""
20 5 /
-40°c
3 25°
15 7 85%c 10
) s
£ 8 =
10 N= -15
8 N 0 / ————— 407
N \4 —25%
N v L ol
5 N 20 X 85
0 25
600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
Frequency (MHz) Frequency (MHz)
0 5
I SO j
~ 4 '
- 5 i’J
-10 2
8 5 i
fi's
o 2
T -15 =
i
8 & 2 .
0 N A -4p°c
_4()D c | o N 25°
250(: R ---- 85%
25 85°c
-30 0
600 700 800 900 1000 1100 1200 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

Current vs. Temperature

100 ~ 3000 MHz MMIC Amplifier

Gain vs. Temperature
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ASX401

APPLICATION CIRCUIT

GSM Rx
890 ~ 915 MHz
+5V

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 890 ~ 915
Magnitude S21 (dB) 19.3
Magnitude S11 (dB) -15
Magnitude S22 (dB) -18
Output P1dB (dBm) 30
Output IP3Y (dBm) 47

Noise Figure (dB) 4.4
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +10
dBm/tone separated by 1 MHz.

Board Layout (FR4, 40x40 mm?2, 0.8T)

Schematic
Vee=5V O
11
Np1=5.6v
Zener Diode
||
Al
C6=1 pF
||
A
C5=100pF
e £l
L1=100nH = 2
%monmdumr) COODOTO0RORO0000O0 0
RFIN C1=100pF L2=3.9 nH C2=100 pF RF OUT 28 i 28
0 | ° &
L3=3.3nH
C3=9 pF = C4=4.7 pF ASB Inc,
I it S wwwashooke
— — — O FB-29-43 O
S-parameters & K-factor
25 0
T //”——
20 -5 \
15 \ -10 \ /
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= =1
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600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
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ASX401

APPLICATION CIRCUIT

GSM Tx
935 ~ 960 MHz
+5V

Gain (dB)

]
600 700 800 900

Schematic
Vee=5V Q
1
Npi=5.6v
Zener Diode
||
10
C6=1 pF
||
11
C5=100pF |
L1=100nH =
(Coil Inductor)
RF IN C1=100 pF '—2= nH C2=100 pF RF OUT
000 I} o
L3=3.3 nH
C3=7.5 pF:I: —=C4=4.7 pF
S-parameters & K-factor
25
20
15
~N

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 935 ~ 960
Magnitude S21 (dB) 19
Magnitude S11 (dB) -17
Magnitude S22 (dB) -16
Output P1dB (dBm) 29.5
Output IP3Y (dBm) 47

Noise Figure (dB) 4.3
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +10

dBm/tone separated by 1 MHz.

Board Lavout (FR4, 40x40 mm?, 0.8T)
9] o]
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oo o0
O GND

ASE Inc.
ttp/ Awwwosh.coke

O FE-89-A3 O

0

E—

\ /

-5
» \

S11 (dB)

. \/

-25

600 700 800 900

1000 1100 1200 1000 1100 1200
Frequency (MHz) Frequency (MHz)
0 5
5 "
4
-10 rr
/ i
—~ Q
g s i
g =3 |
1] 3 2 ikt
©
-20 & J
\ 1
25
30 0
600 700 800 900 1000 1100 1200 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
ASB Inc. e sales@asb.co.kr e Tel: +82-42-528-7225 September 2013



ASX401

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1200 1400
Magnitude S21 (dB) 16.0 14.5
APPLICATION CIRCUIT _
Magnitude S11 (dB) -7 -7
Magnitude S22 (dB) -20 -16
Others Output P1dB (dBm) 29.5 29.5
1)
1200 ~ 1400 MHz Output IP3Y (dBm) 44 44
Noise Figure (dB) 4.6 4.8
+5V i
Device Voltage (V) +5 +5
Current (mA) 290 290
1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.
Vs=5V @
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
] a
1 '\/:\.' @ Q (:
Npi=5.6v @ ©
Zener Diode
||
A
C6=1 pF
||
1
C5=100pF
L1=47 nH =
(Coil Inductor)
RF IN C1=100 pF L2=2.2nH C2=100 pF RF OUT oo N oo
o | 1 ASX40] [} l o O
C3=5 pF C4=3.3 pF ASB Inc.
I I hitp/ Swww.askhcoke
1 L @ EE-89-A3 'S
S-parameters & K-factor
20 0
— /
i} / \ . \
g
g 10 g
(6] —
AN 3 \ /
5 -15 J
?000 1100 1200 1300 1400 1500 1600 »2(1)000 1100 1200 1300 1400 1500 1600
Frequency (MHz) Frequency (MHz)
0 5
5 /‘ /
4
/ g3
g s i \’\”
N 2
& \ Z 2
20 g
LN/ 1
-3(11000 1100 1200 1300 1400 1500 1600 0 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

APPLICATION CIRCUIT

Others
1600 MHz
+5V
Schematic
Vee=5V O
1
Np1=5.6v
Zener Diode
1
11
C6=1 pF
1
11
C5=100pF |
L1=47 nH -
(Coil Inductor)
RF IN C1=56 pF C2=56 pF RF OUT
I ASX40] Jj f o
C3=4 pF 4 mm 4.5 mm C4=2 pF

.||_||_

S-parameters & K-factor

20
L —
” \\H
o
g \\
-§ 10
5
0
1300 1400 1500 1600 1700 1800 1900
Frequency (MHz)
0
5
R \\
= \\
1 \
20

1300 1400 1500 1600 1700 1800 1900
Frequency (MHz)

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1600
Magnitude S21 (dB) 155
Magnitude S11 (dB) -18
Magnitude S22 (dB) -14
Output P1dB (dBm) 29
Output IP3Y (dBm) 47
Noise Figure (dB) 3.8
Device Voltage (V) +5
Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.

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

[ene) oo

O GND

ASE Inc.
httpy Swww.oshb.coke

O FE-89-A3 O

5 \\\‘\ ]
~ r//
[
20
25 r
-30 k(
1300 1400 1500 1600 1700 1800 1900
Frequency (MHz)
5
4 /
g3 /
E /
2
5° \ A
[} Wwwwww.____//
1
0

0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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ASX401

APPLICATION CIRCUIT

Schematic

RFIN

PCS Rx

1750 ~ 1780 MHz

+5V

Vee=5V O

C1=56 pF

:ID1=5.6V

Zener Diode

C5=100pF

L1=39 nH
(Coil Inductor)

C2=56 pF RF OUT
|| o

I} ASX40]

C3=3.9 pF

L
1

S-parameters & K-factor

20

11
l
3.5mm

C4=2.2 pF

1600 1700 1800
Frequency (MHz)

1900 2000

A

-25

/

30

\/_/

1500 1600 1700 1800

Frequency (MHz)

1900 2000

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1750 ~ 1780
Magnitude S21 (dB) 14.7
Magnitude S11 (dB) -17
Magnitude S22 (dB) -18

Output P1dB (dBm) 29.5

Output IP3Y (dBm) 46

Noise Figure (dB) 4.1

Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.

Board Layout (FR4, 40x40 mm?2, 0.8T)

QOQQCOoC0OC00000000000

00 [e}Ee]
O GND
458 Inc,
http s Awwwaskh.coker
O EB-89-43 O
0
5
-10
g -15
b
%)
W/
-25
-30
1500 1600 1700 1800 1900 2000

Frequency (MHz)

w

N

Stability Factor

i

500 1000 1500

2000 2500 3000 3500

Frequency (MHz)
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ASX401

Schematic

RF IN

APPLICATION CIRCUIT

PCS Tx

1840 ~ 1870 MHz

+5V

01=|.=ie pF

Vee=5V Q

]D1=5.6V

Zener Diode

11
C6=1 pF

Il

11
C5=100pF

L1=39 nH
(Coil Inductor)
cz:l?e pF

RF OUT

1

C3=3.3 pF

T—

1

ASX401

2mm

S-parameters & K-factor

20

i

3.5 mm C4=22 pF

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz)

1840 ~ 1870

Magnitude S21 (dB)
Magnitude S11 (dB)
Magnitude S22 (dB)
Output P1dB (dBm)
Output IP3Y (dBm)
Noise Figure (dB)
Device Voltage (V)
Current (mA)

14.0
-15
-18
30
47
4.1
+5
290

dBm/tone separated by 1 MHz.

1) OIP3 is measured with two tones at an output power of +12

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

O

C0C000Q000C00O000C0000

o Q [ene]
O GND
ASB Inc.
httpi/ A www.ash.cokr
EB-89-A43

-10 \
-15

E P~
T 10 g
£ =]
8 7
20
° \ /
25
0 -30 \/
1600 1700 1800 1900 2000 2100 1600 1700 1800 1900 2000 2100
Frequency (MHz) Frequency (MHz)
0 5
5 f
4
g3
g . g /
N >
=}
-20 3
@ V“’\\M,....,./'/
25 1
1600 1700 1800 1900 2000 2100 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

LTE ACLR - 10 MHz & 20 MHz

20 MHz BW

ACLR (dBc)
&
[8)]

10 MHz BW

0 4 8 12 16 20 24
Output Power (dBm)

1) Test Source : LTE_FDD_test model 3.1, BW: 10 MHz & 20 MHz, Test Frequency: 1.8 GHz

LTE ACLR — 20 MHz

¥ Agilent 18:49:38 Jun 19, 2612 Meas Setup
l Il AvgNumber
Ch Freq 1.8 GHz Trig Free 16
Adj Channel Power On OF]
[Average 10 I~ #vgMode
Exp Repeat|

Ref 7.582 dBm sfitten 36 dB

Chan Integ BH

#Avg
Log 20.0000 MHz|
1a
dB -
Off/:;t —||| Offset/Limits)
0.45
dB
Meas Type |
Center 1.60 08 GHz Span 55 Mz || Tt Pur Ref
#kes BH 100 kHz #BH 3 kHz Sween 477 ms (601 pts) .
RMS Results freq Dffzer  Ref BW  dBc L9¥ dbm dBc UPPer gpm ROFEMIZEI
Carrier Pawer @88 Mz  18.8 MHz -45.57 241 -15.85 Z23.85 efLeve
.41 b /
20.8908 MH= More
lafe

2) Test Source : LTE_FDD_test model 3.1, BW: 20 MHz, Test Frequency: 1.8 GHz
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ASX401

APPLICATION CIRCUIT

WCDMA Rx
1920 ~ 1980 MHz
+5V
Schematic
Vee=5V Q
]D1:5.6V
Zener Diode
I
I
C6=1 uF
I
I
C5=100pF
L1=39 nH
(Coil Inductor)
RFIN C1=68 pF | C2=68 pF RF OUT
o i| ASX40] {1 o
Iy |
C3=3.3 pF I0.5 mm 3.5mm C4=1.8 pF

S-parameters & K-factor

20

fffff -30°
—25%
fffffff 85°%

0
1700 1800 1900 2000 2100 2200
Frequency (MHz)

S22 (dB)

-30
1700 1800 1900 2000 2100 2200

Frequency (MHz)

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1920 ~ 1980
Magnitude S21 (dB) 13.0
Magnitude S11 (dB) -16
Magnitude S22 (dB) -17

Output P1dB (dBm) 28.5

Output IP3Y (dBm) 47

Noise Figure (dB) 4.2

Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.

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

ASE Inc,
httpLs s www.askh.coke

O EE-89-43 O

S11 (dB)

-30
1700 1800 1900 2000 2100 2200

Frequency (MHz)

Stability Factor
©

2 WWM“WW/

1500 2000 2500 3000 3500

500 1000
Frequency (MHz)
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ASX401

Current vs. Temperature

340
320
300
,g —_—
= 280
g
£
3 260
Frequency =1950 MHz
240
220
60 40 20 o 20 40 60 80 100

Temperature (°C)

P1dB vs. Temperature

100 ~ 3000 MHz MMIC Amplifier

Gain vs. Temperature

24

20

Frequency = 1950 MHz

-60 -40 -20 0 20 40 60 80 100

Temperature (°C)

Output IP3 vs. Tone Power (Frequency = 1950 MHz)

34 80
70
32
60
~ 30 — ;E;SO B i S
& 2 R B N
k=2 @ 40 EEE —
Q =
g 2 30 .
3 -l----1-30
2% Frequency = 1950 MHz 20 25°
-+—---185°C
10
24 0
-60 -40 -20 0 20 40 60 80 100 7 8 9 10 11 12 13 14 15 16 17 18 19
Temperature (°C) P, per Tone (dBm)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

WCDMA ACLR - 4FA

-40
-45
~ 50
Q
i
2
14
O 55
<
— [ T
-60
-65
11 12 13 14 15 16 17 18 19

Qutput Channel Power (dBm)

* Test Source : WCDMA 4FA (3GPP 3.4 12-00), Test Modell w/64 DPCH, PAR=13 dB @ 0.01 % probability on CCDF / 1950 MHz / 5 MHz offset

WCDMA ACLR - 2FA

ACLR (dBc)

11 12 13 14 15 16 17 18 19 20 21 22 23 24
Qutput Channel Power (dBm)

* Test Source : WCDMA 2FA (3GPP 3.4 12-00), Test Model1 w/64 DPCH, PAR= 13 dB @ 0.01 % probability on CCDF / 1950 MHz / 5 MHz offset

WCDMA ACLR - 1FA CDMA ACPR - 1FA
-40 -40
-45 -45
-50 -50
g g s
Z H T
g -60 % -60
< F <
-65 -65
[
70 70 ]
75 75
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 11 12 13 14 15 16 17 18 19 20 21 22 23 24
QOutput Channel Power (dBm) Qutput Channel Power (dBm)

* Test Source : WCDMA 1FA (3GPP 3.4 12-00), Test Modell w/64 DPCH, * Test Source : 1S-95, 9 ch. Forward 30kHz Meas BW, 1950 MHz /

PAR= 13 dB @ 0.01 % probability on CCDF / 1950 MHz / 5 MHz offset 750 kHz offset
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ASX401

APPLICATION CIRCUIT

WCDMA Tx
2110 ~ 2170 MHz
+5V
Schematic
Vee=5V Q
]Dl=5.6V
Zener Diode
]
C6=1 pF
|
I
C5=100pF |
L1=39nH
(Caoil Inductor)
RF IN C1=68 pF C2=68 pF
11

RF OUT
O

>

o 1} l |AS><401
C3=2.7 pFI 3.5mm

S-parameters & K-factor

ik

C4=15 pF

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2110 ~ 2170
Magnitude S21 (dB) 13.0
Magnitude S11 (dB) -16
Magnitude S22 (dB) -14

Output P1dB (dBm) 29

Output IP3Y (dBm) 45

Noise Figure (dB) 4.3

Device Voltage (V) +5

Current (mA) 290

1) 0

IP3 is measured with two tones at an output power of +12

dBm/tone separated by 1 MHz.

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

Qo0 OO0 O0DO000O00000000
g a o O

Q GND

ASB Inc,
http/ Awwwask.cokr

O EB-89-43 O

20
5 k= 1
0 Fe
g g \ /
8 E S ,
o n 15 o
---1- -40°% . / ---4- -40%
— 5% N /- —25%
5
~--|- 85% 20 \/ - 85%
0 -25
1900 2000 2100 2200 2300 2400 1900 2000 2100 2200 2300 2400
Frequency (MHz) Frequency (MHz)
° 5
4 J
5 /
g3
. 5]
@ &
=7 e >
[ T 2 }j
o 2 R
,,,,, e E Pt tbpdn |
-15 25%
o 1
fffff - 85%
20 0
1900 2000 2100 2200 2300 2400 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401
100 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature
340 18
320 16
= 300 — = 14 —_—
< = T~ ~ ——
£ g ——
3 £
£ 280 G 2
5]
260 Frequency =2140 MHz 10 Frequency =2140 MHz
240 8
60 -40  -20 0 20 40 60 80 100 60  -40 20 [) 20 40 60 80 100
Temperature (°C) Temperature (°C)

P1dB vs. Temperature Output IP3 vs. Tone Power (Frequency = 2140 MHz)

34

60
55
32
50
I
~ 30 T 45
cEn S— Q R R - _— S
—— = m-- .
2 — o o —
S s =
3 =
o g 3
N I A R S -40°
2% Frequency =2140 MHz 30 25%
e 85°%
25
24
-60 -40 -20 0 20 40 60 80 100 20

o
o

1 12 13 14 15 16 17 18 19 20 21
P__per Tone (dBm)

out

Temperature (°C)
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ASX401

APPLICATION CIRCUIT

WLAN
2400 ~ 2500 MHz
+5V

Schematic
Vee=5V Q
]D1:5.6V
Zener Diode
|
1
C6=1 pF
|
A
C5=100pF |
L1=22nH
(Coil Inductor)
RE IN C1=68 pF C2=68 pF RF OUT

C3=2.2 pF 2mm C4=1.5 pF

o I} |AS><401 I} o

S-parameters & K-factor

20

fffff -40°c

15
—25%

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2400 ~ 2500
Magnitude S21 (dB) 11.0.
Magnitude S11 (dB) -15
Magnitude S22 (dB) -16

Output P1dB (dBm) 29.5

Output IP3Y (dBm) 46

Noise Figure (dB) 4.2

Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.

Board Layout (FR4, 40x40 mm?2, 0.8T)

(s3] [oe]

O GND

ASE Inc
http/ Swwwash.coker

O EB-B9-A3 O

a —~
g g s 2
£ - N
8 B ‘
20 N -40°c
Wi —25%
25 —--—|85°%
{
~\ |
0 - -30
1800 2000 2200 2400 2600 2800 3000 1800 2000 2200 2400 2600 2800 3000
Frequency (MHz) Frequency (MHz)
0 5
5 4
R 53
—~ o
8 &
S z
& - 2 "
s
7]
1
- H 0
1800 2000 2200 2400 2600 2800 3000 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401
100 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature
340 24
20
320
16
Z 300 L T | ><f _
£ )
= T 12
[ £
g 280 8
o 8
260 Frequency = 2450 MHz Frequency = 2450 MHz
4
240 [
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100

Temperature (°C) Temperature (°C)

P1dB vs. Temperature Output IP3 vs. Tone Power (Frequency = 2450 MHz)
36 80
34 70
60
32
E 50
E %0 a | = o e M O S =
2 I § 40 i i i .
% 28 g
E % S s 20
26 o 20 25°,
Frequency = 2450 MHz T
24 10
22 0
-60 -40 -20 0 20 40 60 80 100 9 10 11 12 13 14 15 16 17 18 19 20
Temperature (°C) P per Tone (dBm)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2500 ~ 2700

APPLICATION CIRCUIT Magnitude S21 (dB) )~ 100
Magnitude S11 (dB) -14
- Magnitude S22 (dB) -18
WIMAX Output P1dB (dBm) 30
2500 ~ 2700 MHz Output IP3Y (dBm) 46
+5V Noise Figure (dB) 4.4
Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.

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

Schematic
Vee=5V QO
]D1=5.6V
Zener Diode
|
1
C6=1 pF
|
A
C5=100pF
L1=22 nH - oooooooeoéoooooooeo
(Coil Inductor) . o o
RFIN C1=|6|8 pF | C2=68 pF RF OUT O GND
o {1 ASX40] {1 o
l 15 l
.5 mm
C3=1.8 pF C4=1.5 pF ASE Inc,
:I: :I: http/ Awwwashcoker
— = — O EE-89-43 O

S-parameters & K-factor

20 0
5 P
15 /
~ -10 N
)
g _ \ /
S 10 T 15
—
0
\ .
) \ (
25 ‘ [
0 -30
2000 2200 2400 2600 2800 3000 3200 2000 2200 2400 2600 2800 3000 3200
Frequency (MHz) Frequency (MHz)
0 5
’ / ] 4 /
-10 \ 53
o k3]
g ™ £
N 2
o 15 g 2
©
20 // ”\\ x .
0

25

2000 2200 2400 2600 2800 3000 3200 0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz) Frequency (MHz)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2500 ~ 2700

APPLICATION CIRCUIT Magpnitude S21 (dB) 10.0
Magnitude S11 (dB) -12

WIMAX Magnitude S22 (dB) -14
2500 ~ 2700 MHz Output P1dB (dBm) 29
Output IP3Y (dBm) 46

Gain Flatness < 0.5 dB Noise Figure (dB) aa
+5V Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12
dBm/tone separated by 1 MHz.

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

Schematic
Vee=5V O
<I|31=5.6v
Zener Diode
]
I
C6=1 puF
]
I
C5=100pF
L1=22 nH =
(Coil Inductor) oOQCcCoo000L000000000C0
(el o] LoR O}
RF IN C1=68 pF | C2=68 pF RF OUT GND
o I ASX40] Il o @
L b sl
C3=1.5pF = mm C4=15 pF a58 Inc,
:I: :I: http/ Awwwashcoker
L . L O EBE-89-43 O
S-parameters & K-factor
20 0

77777 00 .
15 40BC N
—25%¢
----|85%

. -10
g MSAL g \\
< =7, - — \;
it = 3 15 L
o - @ N -40°c
) 25%
5 o
20 85¢c
0 25
2000 2200 2400 2600 2800 3000 3200 2000 2200 2400 2600 2800 3000 3200
Frequency (MHz) Frequency (MHz)
0 5 /
-40°c 4
25°%
85° _
S 3
g g
2. &
= >
> " 52
Nt & W\""va _/
1
20 0
2000 2200 2400 2600 2800 3000 3200 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401
100 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature

360 16
340
14
320
2 12
< & —
= o = g —
= c T
£ 8§ 1w
3
O 280
s Frequency = 2600 MHz
260
240 6
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
P1dB vs. Temperature Output IP3 vs. Tone Power (Frequency = 2600 MHz)
34 60
55
32
_. 50
20 T— £ e -
£ — R Es—
5] =
S B Py S—— -
5 —~—— 4 et S S R
T 28 5
il
* S -40°c
l¢]
o
2 requency =2600 MHz 28°¢
35 Fome 85°C
24 30
-60 -40 -20 0 20 40 60 80 100 11 12 13 14 15 16 17 18
Temperature (°C) P_, per Tone (dBm)
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ASX401

APPLICATION CIRCUIT

LTE

2300 ~ 2700 MHz

Gain Flatness < 0.5 dB

+5V
Schematic
Vs=5V O
1
Np1=5.6v
Zener Diode
10
C6=1puF
I
10
C5=100pF
L1=22 nH
(Coil Inductor)
RF IN C1=68 pF C2=68 pF RF OUT
o I} ASX401 {1 o
l 15 l
R1=0100 315 pF:I: : mm:I:C4=l.5 pF
S-parameters & K-factor
20
15
o
=
g wfF——
(&)
5
0
2000 2200 2400 2600 2800 3000
Frequency (MHz)
0
5
-10
\\
m \ ’/
) -15 o
] /
n
-20 /
-25 \ H/
-30
00

2000

2200 24 2600 2800 3000

Frequency (MHz)

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2300 | 2500 | 2700
Magnitude S21 (dB) 10.6 | 10.7 | 10.3
Magnitude S11 (dB) -6 -9 -14
Magnitude S22 (dB) -16 -20 -17
Output P1dB (dBm) 29.5

Output IP3Y (dBm) 46

Noise Figure (dB) 6.1

Device Voltage (V) +5

Current (mA) 290

1) OIP3 is measured with two tones at an output power of +12

wdBm/tone separated by 1 MHz.

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

OoOoCo0o0000CO0000O00000CA0

o0 [s 3ol
O GND
ASE Inc,
http/ Awwwashcoker
O EE-89-43 O
0
5
; \\\\\ //
g \\H/
p=|
(7]
-20
-25
-30
2000 2200 2400 2600 2800 3000
Frequency (MHz)
5
4 ‘
53 \. /
: \\ /
w
2
Z 2
g l|“""‘-\q W»’T'%w/
1
0
0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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ASX401

APPLICATION CIRCUIT

Others

1680 MHz

+39V

Schematic

RF IN

C1=56 pF

Vee=3.9V O

11
Npi1=5.6v
Zener Diode

C5=100pF

L1=39 nH
(Coil Inductor)

| C2=56 pF RF OUT
|| o

ASX401 1
> R —
3mm 3.5mm

I C4=2.2 pF

S-parameters & K-factor

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1680
Magnitude S21 (dB) 145
Magnitude S11 (dB) -20
Magnitude S22 (dB) -12
Output P1dB (dBm) 27
Output IP3Y (dBm) 34
Noise Figure (dB) 2.6
Device Voltage (V) +3.9
Current (mA) 100

1) OIP3 is measured with two tones at an output power of +0

dBm/tone separated by 1 MHz.

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

oo
RF IN

o000

L e

O

&5E Inc.

EB-89-A2

QE}.JP
D00 000 D00 D0 D0 00000

GND

httpid Awwwnskhcole

Le el

20 0
-5 f/
—~—_ /
* \ v
/ \\ 10
% \ _ \ /
£ 10 2 s
o — \
—
%)
20
) i
25 \ (
0 -30
1400 1500 1600 1700 1800 1900 1400 1500 1600 1700 1800 1900
Frequency (MHz) Frequency (MHz)
0 5
4 /
5 /
53
—~ 1%}
q £
At
-15
1
20 0
1400 1500 1600 1700 1800 1900 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1710 ~ 1785
Magnitude S21 (dB) 14.0
APPLICATION CIRCUIT Magnitude S11 (d8) | -20
Magnitude S22 (dB) -20
Others Output P1dB (dBm) 32
Output IP3Y (dBm) 455
1710~ 1785 MHz Noise Figure (dB) 5.2
+5V Device Voltage (V) +5
Current (mA) 560
1) OIP3 is measured with two tones at an output power of +12 dBm/tone sepa-
rated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
D1=5.6V ASE Ir
Zener Diode| /)
C6=1 uF
C5=100pF L
L1=39 nH - =
(Coil Inductor)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2050 2200 2350
Magnitude S21 (dB) 12.5 13.0 12.0
APPLICATION CIRCUIT Magnitude S11 (dB) -18 -20 -18
Magnitude S22 (dB) -18 -18 -16
Output P1dB (dBm 31.5 32.0 32.0
Others P (dBm)
Output IP3Y (dBm) 455 45.5 45.0
2050 ~ 2350 MHz Noise Figure (dB) 4.9 44 5.1
+5V Device Voltage (V) +5 +5 +5
Current (mA) 560 560 560
1) OIP3 is measured with two tones at an output power of +12 dBm/tone sepa-
rated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm2, 0.8T)
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ASX401

Recommended Soldering Reflow Profile

100 ~ 3000 MHz MMIC Amplifier

20~40 sec
260 °C e
Ramp-up
(3°Cisec) Ramp-down
(6 °Clsec)
200 °C
150 °C
/ 60~180 sec
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