can ASX401
] 100 ~ 3000 MHz MMIC Amplifier
Features Description .

- 19.5 dB Gain at 900 MHz The ASX401, a power amplifier MMIC, has a high é /& RoHS-compliant

.29 5 dBm P1dB at 900 MHz linearity, high gain, and high efficiency over a wide /

range of frequency, being suitable for use in both

+ 47 dBm Output IP3 at 900 MHz

receiver and transmitter of telecommunication sys-
- MTTF > 100 Years tems up to 3 GHz. The amplifier is available in a ASX401
- Single Supply SOT89 package and passes through the stringent .

DC, RF, and reliability tests.
Package Style: SOT89

Typical Performance Application Circuit
(Supply Voltage = +5 'V, Tp = +25 °C, Z, = 50 Q)

Parameters Units Typical Typical IF (128 ~ 152 MHz)
Frequency MHz 900 2000 2600 900 2000 900 2000 " IF (225 ~ 236 MHz)
Gain dB 195 | 130 | 100 | 195 | 130 | 19.0 | 13.0 - IF (440 ~ 460 MHz)
S11 dB -15 -15 -14 -15 -15 -14 -15 - LTE (698 ~ 787 MHz)
S22 dB -18 -16 -18 -18 -16 -16 -15 - CDMA & GSM (776 ~ 901 MHz)
Output IP3" dBm 47 46 46 44 44 41 42 -TRS
Noise Figure dB 4.5 4.2 4.4 4.5 4.2 45 4.2 . CDMA
Output P1dB dBm 29.5 29.5 30.0 29.5 28.5 28.5 28.5
Current mA 290 260 190 FesM
Device Voltage | V +5 +4.8 +4.4 Qi (L = R R

1) OIP3 measured with two tones at an output power of +10 dBm/tone (+6 dBm/tones for 4.4V operating) separated - Others (1 600 MHZ)
by 1 MHz. .PCS

. . - WCDMA

Product Specifications CWLAN
Parameters Units Min Typ. Max - WiMAX
Testing Frequency MHz 900 . LTE (2300~ 2700 MHz)
Gain dB 19.0 19.5
S11 dB 15 - Others (1680 MHz)
522 dB 18 * Others
Output IP3 dBm 45 47 (1710 ~1785 MHz, Balanced)
Noise Figure dB 4.5 4.8 - Others
Output P1dB dBm 29.0 29.5 (2050 ~ 2350 MHz, Balanced)
Current mA 260 290 320
Device Voltage v +5 Pin Configuration

G|

Absolute Maximum Ratings [

Parameters Rating W
Operating Case Temperature -40 to +85 °C : ;
Storage Temperature -40 to +150 °C Pin No. | Function
Device Voltage 6V 1 RF IN
Operating Junction Temperature +150 °C

Input RF Power (CW, 50 Q matched) " +25 dBm 2 END

Thermal Resistance 29 °C/W 3 RF OUT & Bias

1) Please find the max. input power data from http://www.asb.co.kr/pdf/Maximum_Input Power_Analysis.pdf
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ESD Classification & Moisture Sensitivity Level

ESD Classification

100 ~ 3000 MHz MMIC Ampilifier

Symbols Dimensions (In mm)

MIN NOM MAX
A 1.40 1.50 1.60
L 0.89 1.04 1.20
b 0.36 0.42 0.48
b1 0.41 0.47 0.53
C 0.38 0.40 0.43
D 4.40 4.50 4.60
D1 1.40 1.60 1.75
E 3.64 4.25
E1 2.40 2.50 2.60
el 2.90 3.00 3.10
H 0.35 0.40 0.45
S 0.65 0.75 0.85
e 1.40 1.50 1.60
Pin No Function
1 RF IN
2 GND
3 RF OUT & Bias

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

The number and size of ground via holes in
a circuit board is critical for thermal and RF
grounding considerations.

. 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.
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ASX401

APPLICATION CIRCUIT

IF
128 ~ 152 MHz
+5V

Schematic
Vs=5V O

11

Np1=5.6v
Zener Diode

L1=82 nH
(Coil Inductor)

RFIN C1=1nF L2=22nH L3=120nH
A% A"

0000—/ 000

L4=22 nH
\"a"a%

0000

C5=100pF |

100 ~ 3000 MHz MMIC Ampilifier

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 IP3" (dBm) 40.5 43.5 42.5
Noise Figure (dB) 11.5 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)

S-parameters & K-factor
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ASX401

APPLICATION CIRCUIT

IF
225 ~ 236 MHz
+5V

Schematic
Vs=5V Q

11

Np1=5.6v
Zener Diode

C5=100pF

RFIN C1=12pF L2=68nH
2"

L1=100 nH =
(Coil Inductor)
C2=100 pF

RF OUT
O

0000

i

S-parameters & K-factor
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100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 225 ~ 236
Magnitude S21 (dB) 21.8
Magnitude S11 (dB) -12
Magnitude S22 (dB) -14
Output P1dB (dBm) 29.5
Output IP3" (dBm) 415
Noise Figure (dB) 8.4
Device Voltage (V) +5
Current (mA) 290

dBm/tone separated by 1 MHz.

Board Layout (FR4,

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

40x40 mm?, 0.8T)
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ASX401

APPLICATION CIRCUIT

IF
440 ~ 460 MHz
+5V

Schematic
Vce=5V O

100 ~ 3000

MHz MMIC Amplifier

Frequency (MHz)

440 ~ 460

Magnitude S21 (dB)
Magnitude S11 (dB)
Magnitude S22 (dB)
Output P1dB (dBm)
Output IP3" (dBm)
Noise Figure (dB)
Device Voltage (V)
Current (mA)

22.0
-15
-16
30.5
45
55
+5
290

RF IN C1=100pF L2=15nH

]D1=5A6V

Zener Diode

C5=100pF

(Coil Inductor)
CZI=I1 00 pF

L1=82 nH =

RF OUT

0000

L3=6.8 nH

C3=15pF

I

S-parameters & K-factor

—— C4=12pF

I
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1) OIP3 is measured with two tones
dBm/tone separated by 1 MHz.

Board Layout (FR4,

at an output power of +16

40x40 mm?, 0.8T)
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ASX401

APPLICATION CIRCUIT

LTE
698 ~ 787 MHz
+5V

Schematic
Vee=5V Q

]D1=5.6V

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 698 ~ 787
Magnitude S21 (dB) 19.5
Magnitude S11 (dB) -9
Magnitude S22 (dB) -12
Output P1dB (dBm) 30
Output IP3" (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)

Zener Diode

=

(Coil Inductor)

C5=100pF
L1=68nH =

RF IN C1=100 pF L2=6 nH c2|=|1oo pF RF OUT il
o o
11 O —
L3=3.3 nH
C3=9 pF = C4=6pF g
:I: ASE-Inc
— L — hetpd feww, o 8o o ke
; i EB~89-41
S-parameters & K-factor
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ASX401

RF IN

APPLICATION CIRCUIT

CDMA & GSM

776 ~ 901 MHz

+5V

Schematic

C1=100 pF L2=33nH L3=3.3nH
VY YVV

(0 000

I

C3=5.6 pF C4=6 pF

S-parameters & K-factor

Vs=5V @

]D1=5.6V

Zener Diode

C6=100pF
L1=100 nH
Coil Inductor)

14=3.9 nH C2=100 pF

am

100 ~ 3000 MHz MMIC Ampilifier

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 IP3" (dBm) 44 45
Noise Figure (dB) 5.5 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.

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

APPLICATION CIRCUIT

TRS Rx
806 ~ 822 MHz
+5V

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz)

806 ~ 822

Magnitude S21 (dB)
Magnitude S11 (dB)
Magnitude S22 (dB)
Output P1dB (dBm)
Output IP3" (dBm)
Noise Figure (dB)
Device Voltage (V)
Current (mA)

19.5
-14.5
-14.5
30
47
4.5
+5
290

dBm/tone separated by 1 MHz.

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

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vee=5V Q . T
o a =
1 - > a
Np1=5.6v
Zener Diode
||
[
C6=1 pF
||
A
C5=100pF
L1=82 nH
(Coil Inductor) - -
RF IN €2=100 pF RF OUT i o
e, 11 ]
3=3.3 nH
——C4=7 pF e
I ASE Inc,
L bt P, sk b
- ER-89-A3
S-parameters & K-factor
25 0
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g g
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n
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Frequency (MHz) Frequency (MHz)
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ASX401

TRS Tx

851 ~ 867 MHz

+5V

Schematic

RFIN

C1=100 pF L2=4.7 nH

S-parameters & K-factor

25

Vece=5

APPLICATION CIRCUIT

Vo

]D1=5.6V

Zener Diode

C5=100pF |
L1=82 nH =
(Coil Inductor)
CZI=I100 pF
[

RF OUT

== C4=7 pF

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz)

851 ~ 867

Magnitude S21 (dB)
Magnitude S11 (dB)
Magnitude S22 (dB)
Output P1dB (dBm)
Output IP3" (dBm)
Noise Figure (dB)
Device Voltage (V)
Current (mA)

19.0
-16
-14
30.5
43
4.5
+5
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?2, 0.8T)
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ASX401

APPLICATION CIRCUIT

CDMA Rx
824 ~ 849 MHz
+5V

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 824 ~ 849
Magnitude S21 (dB) 19.5
Magnitude S11 (dB) -15
Magnitude S22 (dB) -14
Output P1dB (dBm) 30
Output IP3" (dBm) 46

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
dBml/tone separated by 1 MHz.

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Voe=5V Q i e e i i
]D1=5.6V
Zener Diode
||
Al
C6=1pF
||
[
C5=100pF
L1=100 nH
(Coil Inductor)
RF IN C1=100 pF  L2=4.7 nH C2=100 pF RF OUT
I o
L3=3.3nH =
C3=10 pF ——C4=4.7 pF I
P ASBE Inc
TEtps Sewn o sl coke
= = = EB-g9-A4
S-parameters & K-factor
25 0
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature
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ASX401

APPLICATION CIRCUIT

CDMA Tx
869 ~ 894 MHz
+5V

Schematic
Vee=5V O

]D1=5.6V

Zener Diode

=

RF IN C1=100 pF L2=3.9nH

C5=100pF
L1=100 nH
(Coil Inductor)

CZI=I1 00 pF

RF OUT

C3=9 pF _—

S-parameters & K-factor

C4=4.7 pF

25
20
***** -40°c
N —25%
15 Ny, ——-85%
o N
z e
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I AN
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20 !

40°¢c

-30

\/l —25%
25 RV ----85%

600 700 800 900 1000

Frequency (MHz)

1100

1200

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 869 ~ 894
Magnitude S21 (dB) 19.5
Magnitude S11 (dB) -15
Magnitude S22 (dB) -18
Output P1dB (dBm) 29.5
Output IP3" (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 +11
dBml/tone separated by 1 MHz.

Stability Factor

$11 (dB)

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

100 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature
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P1dB vs. Temperature Output IP3 vs. Tone Power (Frequency = 880 MHz)
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ASX401

APPLICATION CIRCUIT

GSM Rx
890 ~ 915 MHz
+5V

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 890 ~ 915
Magnitude S21 (dB) 19.3
Magnitude S11 (dB) -15
Magnitude S22 (dB) -18
Output P1dB (dBm) 30
Output IP3" (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?, 0.8T
Schematic yout ( ’ ’ )
Vee=5V © ; - = -
]D1=5.6V
Zener Diode
||
Al
C6=1uF B o
H RF IN
C5=100pF
L1=100 nH = g
(Coil Inductor) i 5
RF IN C1=100 pF  L2=3.9 nH C2=100 pF RF OUT i o o &
il ° '
L3=3.3nH
C3=9 pF —=C4=4.7 pF ASE Inc
:I: R v ab Sy
- = = EB-89-43
S-parameters & K-factor
25 0
\ /’—’_‘_
20 5 \
15 AN 10 \ /
g g
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& 1 5 15 /
5 -20
N
0 -25
600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
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10 /
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¥ \ / = - Ak,
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ASX401

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 935 ~ 960
Magnitude S21 (dB 19
APPLICATION CIRCUIT on (d5)
Magnitude S11 (dB) -17
Magnitude S22 (dB) -16
GSM Tx Output P1dB (dBm) 29.5
935 ~ 960 MHz Output IP3" (dBm) 47
Noise Figure (dB 4.3
+5V © Figure (dB)
Device Voltage (V) +5
Current (mA) 290
1) OIP3 is measured with two tones at an output power of +10
dBml/tone separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T
Vee=5V O . C a -
<|D1=5.6V
Zener Diode
I
C6=1uF B8
I FF IN
C5=100pF |
% L1=100nH = - :
(Coil Inductor) _' s
RF IN C1=100 pF  L2=3.9 nH C2=100 pF RF OUT i D &
11 ° )
13=3.3nH
C3=7.5 pF = C4=4.7 pF ASE Tnc
I hatp/ fewwaabsake
= = = EB-859-473
S-parameters & K-factor
25 0
— e
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/—\
/ \\\ -10
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w < \f
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600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
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/
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ASX401

APPLICATION CIRCUIT

RF OUT
¢]

Others
1200 ~ 1400 MHz
+5V
Vs=5V @
Schematic
1
Np1=5.6v
Zener Diode
|
1
C6=1 pF
|
1
C5=100pF |
L1=47 nH =
(Coil Inductor)
RF IN C1=100 L2=2.2nH C2=100 pF
ASX401 {f

C3=5 pF

o
.||_”_::

S-parameters & K-factor

I

1600

20
L —] \
" | _—
o
o2
c
‘® 10
o
5
0
1000 1100 1200 1300 1400 1500 1600
Frequency (MHz)
0
5
-10
g 15
8 \
-20 \ /
-25 //-
a0 A
1000 1100 1200 1300 1400 1500
Frequency (MHz)

l C4=3.3 pF

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 1200 1400
Magnitude S21 (dB) 16.0 14.5
Magnitude S11 (dB) -7 -7
Magnitude S22 (dB) -20 -16
Output P1dB (dBm) 29.5 29.5
Output IP3" (dBm) 44 44
Noise Figure (dB) 4.6 4.8
Device Voltage (V) +5 +5
Current (mA) 290 290

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

dBml/tone separated by 1 MHz.

Board Layout (FR4, 40:)(_4_0I mm?, 0.8T)

S11 (dB)

/

IR
J

1100 1200 1300

Frequency (MHz)

1400

1500 1600

] /

| |

Stability Factor
N

1000 1500 2000

Frequency (MHz)

2500 3000 3500

16/35

ASB Inc.

e sales@asb.co.kr e Tel: +82-42-528-7225

February 2017



ASX401

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 1600
Magnitude S21 (dB) 15.5
APPLICATION CIRCUIT Magnitude S11 (dB) | = -18
Magnitude S22 (dB) -14
Others Output P1dB (dBm) 29
Output IP3" (dBm) 47
1600 MHz Noise Figure (dB) 38
+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?2, 0.8T)

Schematic
Vce=5V Q
]D1=5.6V
Zener Diode
||
Al
C6=1 pF
||
Al
C5=100pF |
L1=47nH  ~ —— [ ST —
(Coil Inductor) & 64680006 ¢ B oa
RF IN C1=56 pF C2=56 pF RF OUT G . i
! I i GHD
o i ASX401 { f o _
J:—» «—>
C3=4 pF—— 4mm 45mm —=C4=2 pF ASE Inc
:I: httpid Avwwashico ke
— = = e ER=B9=-A3
S-parameters & K-factor
20 0
5 \\ /
L —
15 \ \\\\ /
10
o \ "\ H/I
z —
£ 10 g s
o -
20
’ r
25 (
[ -30
1300 1400 1500 1600 1700 1800 1900 1300 1400 1500 1600 1700 1800 1900
Frequency (MHz) Frequency (MHz)
0 5
4 /
5 /
\ 83
—_ o
g, ~ £ /
\\ & WW«-M_//
-15
1
20 0
1300 1400 1500 1600 1700 1800 1900 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

APPLICATION CIRCU

PCS Rx
1750 ~ 1780 MHz
+5V

IT

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz)

1750 ~ 1780

Magnitude S21 (dB)
Magnitude S11 (dB)
Magnitude S22 (dB)
Output P1dB (dBm)
Output IP3" (dBm)
Noise Figure (dB)
Device Voltage (V)
Current (mA)

14.7
-17
-18
29.5
46
4.1
+5
290

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

dBml/tone separated by 1 MHz.

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

Schematic
Vee=5V O [ |
]D1=5.6V il
Zener Diode la]
||
1
C6=1 uF
|| a o
A RF IH ] RF OUT
C5=100pF | ||I J‘—;
L1=39 nH
(Coil Inductor)
RF IN C1=56 pF C2=56 pF RF OUT BRI ;
o -} ASX40] {} o
C3=3.9 pF 2mm 3.5mm C4=2.2 pF Asxd Ine,
:I: hetpe s S wwwinskoor
= = — EH=89=-A1
S-parameters & K-factor
20 0
5
15
\ -10
5 10 g
£ -
8 »
20
; W/
25
0 -30
1500 1600 1700 1800 1900 2000 1500 1600 1700 1800 1900 2000
Frequency (MHz) Frequency (MHz)
0 5
5 /
4
-10 /
E
o -
T -15 w
» 32
20 P g WM_\‘ /
/ i
25 \I\/
-30 0
3500

1500

1600

1700 1800 1900

Frequency (MHz)

2000 500

1000 1500 2000 2500 3000

Frequency (MHz)
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ASX401

APPLICATION CIRCUIT

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 1840 ~ 1870
Magnitude S21 (dB) 14.0
Magnitude S11 (dB) -15
Magnitude S22 (dB) -18

Output P1dB (dBm) 30

Output IP3" (dBm) 47

Noise Figure (dB) 4.1

Device Voltage (V) +5

Current (mA) 290

PCS Tx
1840 ~ 1870 MHz
+5V
Schematic
Vee=5V O
11
Np1=5.6v
Zener Diode
I
C6=1pF
||
[
C5=100pF |
L1=39 nH ’
(Coil Inductor)
RF IN C1=56 pF C2=56 pF RF OUT
o ol l ASX401 Jj f o
C3=3.3 pF 2mm 3.5 mm C4=2.2 pF

S-parameters & K-factor

20

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)

H [nc,

b S wwwin koo

¥ H=89=-p1

E‘ —_
S0 8 15
£ -
8 »
20
25
0 -30 \/
1600 1700 1800 1900 2000 2100 1600 1700 1800 1900 2000 2100
Frequency (MHz) Frequency (MHz)
0 5
5 r
4
-10 1
— 53
Q
g s P
B z
52
-20 )
“ W %M’/’
25 \ 1
-30 o
1600 1700 1800 1900 2000 2100 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

LTE ACLR - 10 MHz & 20 MHz

20 MHz BW

ACLR (dBc)
n
[&)]

10 MHz BW

0 4 8 12

16 20 24

Output Power (dBm)

100 ~ 3000 MHz MMIC Ampilifier

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

LTE ACLR - 20 MHz

o Apgherl LAR3E 10 2812 s Setu
L Frvig Husber
Ch Freg 13 Eliz Trig Cree 1@
R Chasssal Pomer ll
|Average 18 IL fieg Mo
] Regmnt
LIET e
7562 die H L )
T s i : Chan Integ B4
Leg | | 28, B MHz
id I " " He o
| I | 11 I |
i ———1Hf {——t————{| OrFsee Linitss
At | |
| I
| T T - Ih:._s T5|:p|‘
Corbar LAAR BA GHE Toan 58 L Vertad Fur Rk
ki BW 190 [z Wi i k3 Zapag 477 my (58] gnst
Optinine
(8 TEN Frag [#fuse i i [
:"----f?ﬁljﬂ? F.'\:?I:; |I1:.: |:':-’nli!|lu: -::l.‘:.' T -I:'I:.Ii -|::r‘u: % f;.m Ref Leval
1141 dfw
J000AR Faz PR
1af2
. —=
I wat

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

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 1920 ~ 1980
Magnitude S21 (dB 13.0
APPLICATION CIRCUIT 9 (dB)
Magnitude S11 (dB) -16
Magnitude S22 (dB) -17
WCDMA Rx Output P1dB (dBm) 28.5
1920 ~ 1980 MHz Output IP3" (dBm) 47
+5V 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
dBml/tone separated by 1 MHz.
2
Schematic Board Layout (FR4, 4 x4.0 mm?, 0.8T)
Vce=5V Q - __. L __-. - |
ofera  ©
P ) 3
Np1=5.6v
Zener Diode
I
C6=1uF
T
11
C5=100pF
L1=39 nH z F
(Coil Inductor) R 20
RF IN C1=68 pF | C2=68 pF RF OUT 2 C - T
o 1} ASX40] {} o
l(—b <—>i
C3=3.3 pF ==0.5mm 3.5 mm C4=1.8 pF AZE Ime
nttp s rwwMasocoke
- = e o~ EE-ma-a 0
S-parameters & K-factor
20 0
15 = - — I
g, \\
H S
£ .
o
,,,,, -30°%c -30°C
5 —25% 25°C
_85% - 185°%
1700 1800 1900 2000 2100 2200 -3?700 1800 1900 2000 2100 2200
Frequency (MHz) Frequency (MHz)
s s
10 |- 4 /
-15 \\\ 4 5 3 j
g | N\ /
I A 2
@ 20 i D -30% 52
\ B _'_/ —25% 8 WAy w‘/
25 -185%
11\‘_/-»- 1
-30
1700 1800 1900 2000 2100 2200 0
Frequency (MHz) 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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ASX401

100 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature
340 24
320 20
300 16
[— [— —
< — T ————— T — _ \\_
£ o
= 280 T 12
8 £
E s
3 o
O 260 8
Frequency =1950 MHz Frequency =/1950 MHz
240 4
220 0
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 = 1950 MHz)
34 80
70
32
60
— 30 —_— I e e S e R s —
€ % SRS B S M—— — e S
g o 40 it EECHN —
~ o
3 =
E 28 2 %
8 -3(:°C
Frequency =/1950 MHz 20
26 -I---|85%
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 Ampilifier

WCDMA ACLR - 4FA

-40

-45

-50

-55

ACLR (dBc)

-60

-65

Output 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 oftfset

WCDMA ACLR - 2FA

-30

-35

-40

-45

-50

ACLR (dBc)

-55

-60

-65
11 12 13 14 15 16 17 18 19 20 21 22 23 24

Output Channel Power (dBm)

* Test Source : WCDMA 2FA (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 - 1FA CDMA ACPR - 1FA
-40 -40
-45 -45
-50 -50
9 55 T 55
o )
z z
% 60 X 60
Q
2 g
-65 -65
I —
-70 -70 [ EE S
-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
Output Channel Power (dBm) Output 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

100 ~ 3000 MHz MMIC Ampilifier

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

Output P1dB (dBm) 29

Output IP3" (dBm) 45

Noise Figure (dB) 4.3

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 ] o =
(]
R
]D1=5.6V
Zener Diode
gl
1
0671I WF S
3 BF DL
C5=100pF |
L1=39nH —
(Coil Inductor) oo
RF IN C1=68 pF | C2=68 pF RFOUT i
o I ASX40] {1 o
l “S5mr ’l i
C3=2.7 pF 3.5mm C4=15pF 458 1,
I L Fan e g Hoc vk
i FR-8%-A3 &
— - — &) L_4
S-parameters & K-factor
20 0
5 _ ]
0 \w ) 7
g S \ /
£ = K
< b~
o ~1- 40 ® 18 . / ---1- -40°
—25% \ r 4 —25%
5 o
~ - 85% 20 y --|- 85°c
AV
0 25
1900 2000 2100 2200 2300 2400 1900 2000 2100 2200 2300 2400
Frequency (MHz) Frequency (MHz)
0 5 J
4
-5 /
S 3
= g
% B w
= )
* 5 _’_/
fffff -40% » UWWWWWW
15 25% ,
85°c
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 Ampilifier

Current vs. Temperature Gain vs. Temperature
340 18
320 16
= 300 L ~—_ 14
—~
£ - g —
] £
E 280 8 2
o
260 Frequency =2140 MHz 10 Frequency =2140 MHz
240 8
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 = 2140 MHz)
34
60
55
32
50
——
T 30 E 45
— S R e S
g — 2.0 M e N -
8 2 <
Ly 3 35
3 -----40%
2% Frequency =2140 MHz 30 25%
r---|85%
25
24
-60 -40 -20 0 20 40 60 80 100 20

Temperature ('C) P, per Tone (dBm)
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ASX401

APPLICATION CIRCUIT

Schematic
Vee=5V O
<|D1=5A6V
Zener Diode
I
11
C6=1 uF
I
11
C5=100pF |
L1=220H
(Coil Inductor)
RF IN C1=68 pF C2=68 pF
0 I i

WLAN

2400 ~ 2500 MHz

+5V

RF OUT
O

C3=2.2 pF

l |AS><401

S-parameters & K-factor

l )
>
2mm

C4=15pF

20
fffff -40°c
15 -
—25%c
-------- ----85%

Gain (dB)

0
1800

2000

2200 2400 2600
Frequency (MHz)

2800 3000

S22 (dB)

-40°c
25°

--{85°%

-25
1800

2000

: /
2200 2400 2600
Frequency (MHz)

2800 3000

100 ~ 3000 MHz MMIC Ampilifier

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

Output P1dB (dBm) 29.5

Output IP3" (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

dBml/tone separated by 1 MHz.

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

o

o 1

-l

==

by

o
S -
5 f
=
»
20 T -40%
f\ —25%
1
25 --185%
|
A {
-30
1800 2000 2200 2400 2600 2800 3000
Frequency (MHz)

Stability Factor
N
)

500 1000 1500
Frequency

2000 2500 3000 3500

(MHz)
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ASX401

Current vs. Temperature

340

320
—-300 —T T — I
E ——
e
]
£ 280
=1
o
260 Frequency =2450 MHz
240
-60 -40 20 0 20 40 60 80 100

Temperature (°C)

P1dB vs. Temperature

36

34

32

X
=3

N
®

P1dB (dBm)

N
=3

Frequency = 2450 MHz

N
R

N
N

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

Temperature (°C)

100 ~ 3000 MHz MMIC Ampilifier

Gain vs. Temperature

24

20

o

Gain (dB)

Frequency =2450 MHz

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

Temperature (°C)

Output IP3 vs. Tone Power (Frequency = 2450 MHz)

80

70

o
=1

E 50

@ e

T | i i R T S

™ 40

o

§. 30

= )

- S L N N -40
20 25°,

fffff 85°
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ASX401

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 2500 ~ 2700
APPLICATION CIRCUIT Magnitude 521 (dB) |~ 10.0
Magnitude S11 (dB) -14
N Magnitude S22 (dB) -18
WiMAX Output P1dB (dBm) 30
2500 ~ 2700 MHz Output IP3" (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.
2
Schematic Board Layout (FR4, 40x40 mm , 0.8T)
Vee=5V O .
1
Np1=5.6v
Zener Diode
I
C6=1uF
I
C5=100pF |
L1=22nH  ~ 2 — P
(Coil Inductor) 2 e A b T i e S e
RF IN C1=68 pF | C2=68 pF RF OUT e : i e
o I ASX40] I} o f g
L Ll
C3=1.8 pF 1.5 mm C4=1.5pF ARE Inc
:I: :I: Hitps! SwwR.Oscakr
1 1 1 EB-83-43
S-parameters & K-factor
20 0
T
5 el
15 /
_ -10
N e g N/
5 10 T 15
o =
-20
: \ [
|/
gOOO 2200 2400 2600 2800 3000 3200 -3[2)000 2200 2400 2600 2800 3000 3200
Frequency (MHz) Frequency (MHz)
0 5
5 // 4 /
o \\ ;- J
s \ >
& s 32
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

APPLICATION CIRCUIT

WiMAX
2500 ~ 2700 MHz
Gain Flatness < 0.5 dB
+5V
Schematic
Vee=5V O
1
Np1=5.6v
Zener Diode
I
C6=1yF
I
11
C5=100pF
L1=22 nH
(Coil Inductor)
RF IN C1=68 pF | C2=68 pF RF OUT
o Il ASX40] {1 o
| b il
c3=15 pF:I: : mm_—|_ C4=1.5 pF
S-parameters & K-factor
20
fffff -40°c
15 5

—25c
--|85°%

Gain (dB)

S22 (dB)

0
2000 2200 2400 2600 2800 3000 3200
Frequency (MHz)

fffff -40°c
—25%
S SSEC/
-15 \“’
-20
2000 2200 2400 2600 2800 3000 3200

Frequency (MHz)

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 2500 ~ 2700
Magnitude S21 (dB) 10.0
Magnitude S11 (dB) -12
Magnitude S22 (dB) -14

Output P1dB (dBm) 29

Output IP3" (dBm) 46

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

d

$11(dB)

Bm/tone separated by 1 MHz.

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

AsE Inc

EB-53-43

Rttpd Swwaaskica ke

-25

2000 2200 2400 2600 2800 3000 3200
Frequency (MHz)
5
4 /
s3 J
°
©
w
2
52
8 S /
» My At
1
0
0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)
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ASX401

100 ~ 3000 MHz MMIC Ampilifier

Current vs. Temperature Gain vs. Temperature
360 16
340
14
320
g 12
o ———
=3 — 3 —
z = : —
= 8 10
O 280
8 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
2 55
50
30 — 3 [ N I
E — % — aluiinieiel A
& 2
B 45 L
z’ \~ g et e B e ST
T 28 H
& S+ 1 T [ = -40%
% requency =2600 MHz 298¢
35 ---—85%
24 30
60  -40 20 0 20 40 60 80 100 1 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

100 ~ 3000 MHz MMIC Ampilifier

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 IP3" (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)

Schematic
Vs=5V Q
11
Np1=5.6v
Zener Diode
Il
11
C6=1uF
Il
1T
C5=100pF
L1=22nH  ©
(Coil Inductor) =1 C
RFIN C1=68 pF | C2=68 pF RF OUT ] ) o
o Il ASX401 { f o GHO
l 15 ’l
R1=910 @ C3=15pF SMML oyt 5 pF AZE Inc
I I Rttpd Swwaaskica ke
- - = = EB-83-A3
S-parameters & K-factor
20 0
5
15 \\ /
10
g \\\ /
£ b [
3 10 ‘-% -15 N~
»
20
5
25
30
2000 2200 2400 2600 2800 3000 2000 2200 2400 2600 2800 3000
Frequency (MHz) Frequency (MHz)
0 5
-5 ‘
4
10 \\ \‘ /
53
g AN e !
T -15 L ‘;
] £,
» ) Y v
20 / & MW’“""“'\‘\_/
\ 1
25 \\l Rf
-30 0
2000 2200 2400 2600 2800 3000 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASX401

APPLICATION CIRCUIT

Others

1680 MHz

+3.9V

Schematic

RF IN

C1=56 pF

Vce=3.9V O

]D1=5.6V

Zener Diode

C5=100pF

L1=39 nH
(Coil Inductor)

€2=56 pF RF OUT
|| o

C3=39 pF%

S-parameters & K-factor

ASX401 1]
> —>
3 mm 3.5mm

C4=22 pF

I

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz)

1680

Magnitude S21 (dB)
Magnitude S11 (dB)
Magnitude S22 (dB)
Output P1dB (dBm)
Output IP3" (dBm)
Noise Figure (dB)
Device Voltage (V)
Current (mA)

14.5
-20
12
27
34
2.6
+3.9
100

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

dBml/tone separated by 1 MHz.

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

o0
RF IN

o000

S!P
D00 000 o

D00 00000000

oo o o
O GND
ASE Inc.
http S nsk cokes
EB-E9-A3

20 0
5 e
~— /
* \\ e
_ | \ ©
g \ _ \ //
-g 10 g -15
8 = \
pay
»
-20
’ 1
-25 \ (
-30
1400 1500 1600 1700 1800 1900 1400 1500 1600 1700 1800 1900
Frequency (MHz) Frequency (MHz)
0 5
4 j
-5 /
S 3
g 3
T -10 e “3-*
o £
@ \-vw J
A
-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

APPLICATION CIRCUIT

Others
1710 ~ 1785 MHz
+5V

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 1710 ~ 1785
Magnitude S21 (dB) 14.0
Magnitude S11 (dB) -20
Magnitude S22 (dB) -20

Output P1dB (dBm) 32

Output IP3" (dBm) 45.5

Noise Figure (dB) 5.2

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
Zener Diode ok
C6=1 yF
C5=100pF L =
L1=39nH T = ~
(Coil Ind:clor) | - I' L I-. ‘ ¥
C1=56 pF ‘ C2=56 pF R2=510 F
| = A5 xa0 > ——7—| L]
l 2mm 35mm l
REIN J ©3=3.9 pF Ca=2.2 pF "I *Coupler I RF OUT
I *Coupler I I I
= = = M
o Q% W C7=56 pF ‘ 35mm - cg=56 pF fiag s ey P g 5
| 1}
L | | ASX40}, 11 III 1
B l 2mm L2=39 nH l
C9=3.9 pF (Coil C10=2.2 pF
I Inductor)
C11=100pF
*Coupler: RN2, RCP1850A03 C12=1 4F
D2=5.6V
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ASX401

APPLICATION CIRCUIT

Others
2050 ~ 2350 MHz
+5V

100 ~ 3000 MHz MMIC Ampilifier

Frequency (MHz) 2050 2200 2350
Magnitude S21 (dB) 12.5 13.0 12.0
Magnitude S11 (dB) -18 -20 -18
Magnitude S22 (dB) -18 -18 -16
Output P1dB (dBm) 315 32.0 32.0
Output IP3" (dBm) 45.5 45.5 45.0
Noise Figure (dB) 4.9 4.4 5.1
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 mm?, 0.8T)
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ASX401

Recommended Soldering Reflow Profile

100 ~ 3000 MHz MMIC Ampilifier

20~40 sec
260 °C e —
Ramp-up
(3 °Clsec) Ramp-down
(6 °C/sec)
200 °C
150 °C
7 >
60~180 sec
Copyright ©2008-2017 ASB Inc. All rights reserved. Datasheet subject to change without notice. ASB assumes no re-
sponsibility for any errors which may appear in this datasheet. No part of the datasheet may be copied or reproduced in
any form or by any means without the prior written consent of ASB.
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