ASL19W

Features

+ 20 dB Gain at 900 MHz
= 22 dBm P1dB at 900 MHz

+ 35.5 dBm Output IP3 at 900 MHz

- 0.8 dB NF at 900 MHz
- MTTF > 100 Years
- Single Supply

Typical Performance

Description

The ASL19W, a wideband linear low noise amplifier
MMIC, has a low noise and high linearity at low bias
current, being suitable for use in both receiver and

5-3000 MHz High Linearity LNA MMIC

transmitter of telecommunication systems up to 3 GHz.

S11 down to —20 dB is easily achieved for low noise
application to provide a good productivity. The amplifi-
er is available in an SOT-89 package and passes
through the stringent DC, RF, and reliability tests.

Typical
Parameters Units
Low Noise
Frequency MHz 70 250 900 2000 2700
Gain dB 24.5 25.5 20 135 11
S11 dB -13 -18 -18 -18 -16
S22 dB -15 -13 -15 -15 -14
Output IP3Y dBm 32 33 35.5 37 38
Noise Figure dB 2.9 0.9 0.8 0.9 1.1
Output P1dB dBm 21 21 22 22 22
Current mA 73 73 73 73 73
Device Voltage \Y 4.4 4.4 4.4 4.4 4.4
1) OIP3 is measured with two tones at an output power of +10 dBm/tone separated by 1 MHz.
Product Specifications
Parameters Units Min Typ Max
Testing Frequency MHz 900
Gain dB 19 20
S11 dB -18
S22 dB -15
Output IP3 dBm 34 35.5
Noise Figure dB 0.8 1.1
Output P1dB dBm 20 22
Current mA 55 73 86
Device Voltage \% 4.4
Absolute Maximum Ratings
Parameters Rating
Operating Case Temperature -40 to +85°C
Storage Temperature -40 to +150°C
Device Voltage +5.5V
Operating Junction Temperature +150°C
Input RF Power (CW, 500hm matched)* 22 dBm
Thermal Resistance 80 °C/W

* Please find the max. input power data from http://www.asb.co.kr/pdf/Maximum_Input Power_Analysis.pdf

&2 |
/ & RoHS-compliant

ASL19W

Package Style: SOT-89

Application Circuit

- 500 ~ 3500 MHz (Low Noise)
- IF

+ 250 MHz

- TETRA

- LTE

- CDMA (Low Noise)

- GSM (Low Noise)

+ 1250 MHz

- GPS (5V, 3.3V)

- PCS (Low Noise)

- US PCS (Low Noise)

- WCDMA (Low Noise)

- 2300 ~ 2700 MHz (Low Noise)
- DVB-T (V-band)

- DVB-T (U-band)

Pin Configuration

Pin No. Function
1 RF IN
2 GND
3 RF OUT / Bias
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ASL19W

Outline Drawing

5-3000 MHz High Linearity LNA MMIC

Part No.

Dimensions (In mm)

— B / Lot No. Symbols g5 NOM MAX
- / A 1.40 1.50 1.60
16 j / L 0.89 1.04 1.20
2 34// // b 0.36 0.42 0.48
A b1 0.41 0.47 0.53
Ej / c 0.38 0.40 0.43
ASL19W c D 4.40 4.50 4.60
PXXXX D1 1.40 1.60 1.75
Ej L | E 3.64 - 4.25
L J I E1 2.40 2.50 2.60
2 3 E el 2.90 3.00 3.10
L] \—‘—‘ H 0.35 0.40 0.45
s - S 0.65 0.75 0.85
= ; e 1.40 1.50 1.60
Pin No. Function
1 RF IN
A= 2 GND
3 RF OUT/ Bias

Mounting Recommendation (in mm)
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Note: 1. The number and size of ground via holes in
a circuit board is critical for thermal and RF

o]

grounding considerations.

(5] 0

2. We recommend that the ground via holes

be placed on the bottom of the lead pin 2

o]

2 |©
O O O moo—-a-8 .

ESD Classification & Moisture Sensitivity Level

ESD Classification

HBM Class 1A
Voltage Level: 400 V
MM Class A

Voltage Level: 50 V

CAUTION: ESD-sensitive device!

Moisture Sensitivity Level (MSL)

Level 3 at 260°C reflow

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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ASL19W

5-3000 MHz High Linearity LNA MMIC
OIP3 & Noise Figure Vs. Bias Resistor

CDMA WCDMA CDMA WCDMA
RD RB vd Ic RD RB vd Ic
NF OIP3 NF OIP3 NF OIP3 NF OIP3
(ohm) |(ochm)| (V) | (mA) (ohm) |(ohm)| (V) | (mA)
(dB) | (dBm) | (dB) | (dBm) (dB) | (dBm) | (dB) [ (dBm)
6.2k | 4.38 73 1.01 36 0.86 38.4 7.5k | 3.68 66 1.05 35.2 0.89 36.8
5.6k | 4.51 59 0.98 35.2 0.86 37.1 6.8k | 3.86 59 0.97 34.7 0.88 36.5
8.2 5.1k | 4.61 47 0.98 334 0.87 34.4 6.2k | 4.06 48 0.99 33.2 0.86 35.2
47k | 4.7 36 0.99 30.6 0.9 30.8 20 5.6k | 4.21 41 1.03 31.4 0.9 335
4.3k | 4.76 28 0.96 27.8 0.96 27.7 5.1k | 4.34 34 1.04 29.2 0.92 31.2
6.2k | 4.33 68 0.93 35.8 0.84 38 4.7k | 4.48 27 1.05 27.1 0.94 29.1
5.6k | 4.46 55 0.96 34.6 0.87 36.2 4.3k | 4.59 21 1.05 25.7 0.99 27.5
10 5.1k | 4.56 44 0.98 325 0.88 33.9 11k | 2.84 73 0.98 34.9 0.88 36.5
4.7k | 4.64 36 0.97 30.6 0.91 30.5 10k | 2.99 68 0.98 36.3 0.87 38.8
4.3k | 4.74 26 1.05 27 0.95 27.8 9.1k | 3.14 63 1.01 35.9 0.89 37.8
6.8k | 4.08 75 0.97 35.8 0.89 37 8.2k | 3.31 57 0.95 34.6 0.89 36.5
6.2k | 4.26 61 1.01 35.3 0.86 37.2 7.5k | 3.49 52 0.99 337 0.86 35.6
5.6k | 1.39 50 0.98 34 0.88 35.8 % 6.8k | 3.48 47 0.99 32.7 0.88 35.6
o 5.1k | 4.51 41 0.96 31.9 0.88 32.7 6.2k | 3.85 38 1.06 30.8 0.89 32.9
4.7k | 4.62 31 1.04 28.8 0.91 30 5.6k | 4.22 33 1 29.1 0.92 30.8
43k | 4.7 24 1.06 26.5 0.95 27.6 5.1k | 4.18 28 1.08 26.9 0.94 29
6.8k | 3.99 68 0.99 35.5 0.87 37 4.7k | 4.35 22 1.03 25.8 0.97 27.6
6.2k | 4.14 58 1.01 34.9 0.87 35.8
5.6k | 4.29 47 1.04 33.3 0.86 34.4
o 5.1k | 4.43 38 1.04 30.9 0.9 31.1
4.7k | 4.55 30 1.07 28.1 0.93 28.8
4.3k | 4.65 23 1.09 26.1 0.97 26.8

* Test Application Circuit : ASL19W CDMA / WCDMA application circuit
* OIP3 Test Condition : Freq. — 894MHz / — 2140MHz, +10dBm output power per tone
*Vd : Applied voltage to the device
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ASL19W

5-3000 MHz High Linearity LNA MMIC

httpi/ S www.ash.cokr

Frequency (MHz) 900 2000
APPLICATION CIRCUIT veomdeSALER | -
Magnitude S11 (dB) -7 -7
Magnitude S22 (dB) -18 -18
Low Noise Output P1dB (dBm) 22 22
Noise Figure (dB) 0.7 0.9
SV Device Voltage (V) 4.4 4.4
Current (mA) 73 73
1) OIP3 is measured with two tones at an output power of +10 dBm/tone sepa-
rated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vsuppyy=+5 V
Note: A shunt Rs is a bias resistor requisite to Ro=8.202
operate ASL19W properly, while Rp as a ||
voltage drop resistor is added to apply 4.4 V Il
to the device. A user can easily REDUCE an C4=10 nF
operating current by choosing different Rs } }
values with minimized loss only in OIP3 and C3=100pF —
P1dB. -
% L1=39 nH
RF IN C1=100pF  45mm ‘ €2=100 pF RE OUT C00000OD00CO0GO0OGO OGO
«—>
o { } ASL19W { } e e Q i ° 9
L2=39 nH % Ry=6.2 kQ
L ASE Inc,

S-parameters & K-factor

25 f\

N -40°
/ \ 25°%
20 == 85%

O EB-83-4c O
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ASL19W
5-3000 MHz High Linearity LNA MMIC

Current vs. Temperature Gain vs. Temperature
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ASL19W

APPLICATION CIRCUIT

IF

30 ~ 400 MHz

+5V

Schematic

Note: A shunt Rs is a

bias resistor requisite to

Vauppy=+5 V %

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 70 150 300
Magnitude S21 (dB) 24,5 24 225
Magnitude S11 (dB) -13 -13 -10
Magnitude S22 (dB) -15 -18 -18
Output P1dB (dBm) 21 21 21
Output IP3Y (dBm) 32 325 34
Noise Figure (dB) 2.9 2.9 2.8
Device Voltage (V) 4.4 4.4 4.4
Current (mA) 73 73 73

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

Rp=8.2Q

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

o
Q
o
operate ASL19W properly, while Rp as a Il sl
voltage drop resistor is added to apply 4.4 V I o
to the device. A user can easily REDUCE an C4T1\° HF o
operating current by choosing different Rs 1T o
values with minimized loss only in OIP3 and C3=100pF — oC
P1dB. o
% L1=1 pH
1 Rsl
RF IN C1=1uF ‘CZ:lP‘F RF OUT 0000000000000 C00C00
O { } ASL19W { } O oo Q0
O GND
R1=100 Q Rp=6.2 kQ
A685B Inc,
- - - httpy/ Swww.ash.cokr
Q FE-89-A2 O
S-parameters & K-factor
30 0
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— ] =
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g
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ASL19W

APPLICATION CIRCUIT

250 MHz
+5V

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 250
Magnitude S21 (dB) 25.5
Magnitude S11 (dB) -18
Magnitude S22 (dB) -13
Output P1dB (dBm) 21
Output IP3Y (dBm) 33
Noise Figure (dB) 0.9
Device Voltage (V) 4.4
Current (mA) 73

1) OIP3 is measured with two tones at an output power of +10 dBm/tone sepa-

rated by 1 MHz.

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vsuppy=*5 V o
- . . e Ry=8.2 Q Q ° D
Note: A shunt Rs is a bias resistor requisite to oo Q
operate ASL19W properly, while Rp as a I ¥o)
voltage drop resistor is added to apply 4.4 V Il [
to the device. A user can easily REDUCE an C4=10 nF o o
operating current by choosing different Rs } } o g
values with minimized loss only in OIP3 and C3=100pF — o 0 o 3 oo
P1dB. - o RF OUT
L1=82 nH .
H =]
REIN C1=100 pF L2=15nH C2=100 pF RF OUT o000 CO0000DD0O00000D00O0O0
o [ ASL19W I 0 ©e °°
\ I I Q GND
1.3=68 nH % Rp=6.2 kQ
ASE Inc
L http/ S wwwask caker
= - = Q FB-89-A2 O
S-parameters & K-factor
30 o \
25 2 E— 5
/ —~— | \
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-20 0
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Frequency (MHz)

Frequency (MHz)

7/23 ASB Inc.

sales@asb.co.kr e Tel: +82-42-528-7223

December 2015



ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 450
Magnitude S21 (dB) 235

APPLICATION CIRCUIT Magnitude S11 (dB) 18
Magnitude S22 (dB) -18
TETRA Output P1dB (dBm) 215

450 MHz Output IP3Y (dBm) 32
Noise Figure (dB) 1.15

SV Device Voltage (V) 4.4

Current (mA) 73

1) OIP3 is measured with two tones at an output power of +10 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)

Vsuppy=5 V

Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a { }
voltage drop resistor is added to apply 4.4 V C4=10 nF
to the device. A user can easily REDUCE an |
operating current by choosing different Rs I

values with minimized loss only in OIP3 and C3=100pF —
P1dB.
L1=39 nH
REIN C1=150pF  45mm ‘ C2=150 pF RE OUT ggo ooooeooooooooozz
«——>

http//wwwashcokr

= 'S EB-82-A2 O

|l |
O 1 ASL19W | O O GND
L2=18 nH % Rg=6.2 kQ
L ASE Inc.

S-parameters & K-factor
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ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 698~787
Magnitude S21 (dB) 20
APPLICATION CIRCUIT Magnitude S11 (dB) 18
Magnitude S22 (dB) -14
LTE Output P1dB (dBm) 22
698 ~ 787 MHz Ou'tput I.P31) (dBm) 35
Noise Figure (dB) 0.8
+5V Device Voltage (V) 4.4
Current (mA) 73

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

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

Veuppy=+5 V
Note: A shunt Rs is a bias resistor requisite to % Rp=8.2 Q
operate ASL19W properly, while Rp as a ¥
voltage drop resistor is added to apply 4.4 V 1T
to the device. A user can easily REDUCE an C5=10 nF
operating current by choosing different Rs [l
values with minimized loss only in OIP3 and

C4=100pF —
P1dB. [
L1=82 nH
RE IN C1=100 pF L2=8.2nH C3=100 pF RE OUT C0O0OCO00DO0Q0000C00TO00
o Q (e e}

O { } i {m ASL19W { } 0 G -
13=47 nH Cce= Re=
4 pF I 6.2 kQ ASR Inc
— p— — ttp//wwwask.coke

- O EB-89-A2 O

S-parameters & K-factor

30 0
25 5
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\\
20 [E—— 10
\ \
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b —
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0 5
5 4 /j
-10 S 3
) ] g
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ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 824 894
APPLICATION CIRCUIT Magnitude S21 (dB) 20 20
Magnitude S11 (dB) -15 -18
Low Noise Magnitude S22 (dB) -18 -15
Output P1dB (dBm) 22 22
CDMA Output IP3Y (dBm) 355 355
824 ~ 894 MHz Noise Figure (dB) 0.8 0.8
+5V Device Voltage (V) 4.4 4.4
Current (mA) 73 73
1) OIP3 is measured with two tones at an output power of +10 dBm/tone sepa-
rated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)

supply=+5 V
Note: A shunt Rs is a bias resistor requisite to % Rp=8.2 Q
operate ASL19W properly, while Rp as a I
voltage drop resistor is added to apply 4.4 V | [
to the device. A user can easily REDUCE an C5=10 nF
operating current by choosing different Rs } }
\éﬁlggs with minimized loss only in OIP3 and C4=100pF ==

L1=39 nH

RF IN CllOOpF L2 C3=100 pF RF OUT COooO0CQOoO0OOQ0C0CQQOQQO00Q

0 [o e} Q Q

||
‘ ASL19W | O GND
13=47 nH C= | R
il S8 I bzka ASB Inc,

httpi/ S www.osh.co ke

- D EB-89-A2 G

S-parameters & K-factor

10 oS

10

fffff -4(30 N\ R4 ------40°
_ZSDC —25°%
s - -85% w ) -—--|85°%

Gain (dB)
S11(dB)

-15

-20 V

0
5
600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200

Frequency (MHz) Frequency (MHz)

-10

w

-15

LA ae
. . /7 — 25
N / S LA

25 s :
\ ;
-30 : . 0

600 700 800 900 1000 1100 1200 0 500 1000 1500 2000 2500 3000 3500

/

/

S22 (dB)
~

Stability Factor

Frequency (MHz) Frequency (MHz)
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ASL19W
5-3000 MHz High Linearity LNA MMIC

Current vs. Temperature Gain vs. Temperature
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ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 890 960

APPLICATION CIRCUIT Maghnitude S21 (dB) 18.5 18
Magnitude S11 (dB) -18 -18

Low Noise Magnitude S22 (dB) -18 -15

Output P1dB (dBm) 22 22

GSM Output IP3Y (dBm) 36 36

890 ~ 960 MHz Noise Figure (dB) 0.8 0.8

+5V Device Voltage (V) 4.4 4.4

Current (mA) 73 73

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

Schematic

Vsuppy=+5 V.
Note: A shunt Rs is a bias resistor requisite to %
operate ASL19W properly, while Rp as a
voltage drop resistor is added to apply 4.4 V il
to the device. A user can easily REDUCE an C5=10 nF
operating current by choosing different Rg I
values with minimized loss only in OIP3 and

C4=100 pF —
P1dB. -
L1=39 nH
REIN C1=100 pF L2=6.8 nH C3=100 pF RE OUT
O } } m ASL19W } } O
13247 nH 2= i Re=
2.7 pF I 6.2kQ
S-parameters & K-factor
25
—
—
20 [E—
g 15
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©
Q
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0
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o
o
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Board Layout (FR4, 40x40 mm?, 0.8T)

[elne]

O GND
ASB Inc
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ASL19W

APPLICATION CIRCUIT

1250 MHz

+5V

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 1250
Magnitude S21 (dB) 16
Magnitude S11 (dB) -20
Magnitude S22 (dB) -15
Output P1dB (dBm) 22
Output IP3Y (dBm) 37
Noise Figure (dB) 0.8
Device Voltage (V) 4.4
Current (mA) 73

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

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vsupphy=+5 V
Ry=8.2Q
Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a { }
voltage drop resistor is added to apply 4.4 V C5=10 nF
to the device. A user can easily REDUCE an ||
operating current by choosing different Rs U nE
values with minimized loss only in OIP3 and C4=100pF "—
P1dB.
L1=39 nH
RF IN C1=100 pF L2 C3=100 pF RF OUT 0D0QO000000O0OEC0O000C0oD0
O { l ASL19W { } 0O o0 oo
\ ‘ O GND
13=47 nH % | Re
il I 62ka ASE Inc.
—— — —— — httpy/ swww.osh.co ke
- - - - O EBE-89-A2 O
S-parameters & K-factor
25 0
-5
20
[
_ _\\\ -10
g 15
£ E'g 15
© T -
] —
10 a \‘\\\
-20 /
5 \
-25 L‘\’Lr/
0 -30
1000 1100 1200 1300 1400 1500 1000 1100 1200 1300 1400 1500
Frequency (MHz) Frequency (MHz)
0 5
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-10 s /
N 2z
o 15 5 2
,_/-"‘//-’ﬂ & /
20 N_‘/_,HJ- .
25 0
1000 1100 1200 1300 1400 1500 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 1575
Magnitude S21 (dB 145
APPLICATION CIRCUIT on ®)
Magnitude S11 (dB) -20
Magnitude S22 (dB) -15
GPS Output P1dB (dBm) 22
1575 MHz Output IP3Y (dBm) 375
Noise Figure (dB) 0.8
+5V .
Device Voltage (V) 4.4
Current (mA) 73

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

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

Vsuppy=+5 V

Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a ||
voltage drop resistor is added to apply 4.4 V C5=10nF
to the device. A user can easily REDUCE an ‘
operating current by choosing different Rs I
values with minimized loss only in OIP3 and C4=100 pF —

P1dB.
% L1=39 nH

RF IN C1=100pF L2=2.7 nH C3=100 pF RF OUT 000000000 QQQC0O000000

o | o [als) oo

ASL19W 1
O GND

|l
T )
13=47 nH C2= Re=
e e ASB Inc.
— — — http/ S www asb.coke

- O EB-89-A2 O

S-parameters & K-factor

20 0
-5
P
—_— ] 10
o
h=2 ~ 15
< 10 [2a]
s = ]
o = 20 T~
=
b \.\‘ /
2 ~ y
5 1 S
w0 \L\/I
[ -35
1400 1450 1500 1550 1600 1650 1700 1750 1800 1400 1450 1500 1550 1600 1650 1700 1750 1800
Frequency (MHz) Frequency (MHz)
0 5
-5 4
-10 S 3
& 8
g pis
= >
o~ _— = ,"I
& 15 g 2
— < //’
L— 7]
,_/‘JH’—J- /
20 1
0

-25
1400 1450 1500 1550 1600 1650 1700 1750 1800 0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz) Frequency (MHz)
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ASL19W

APPLICATION CIRCUIT

GPS
1575 MHz
+3.3V

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz)

1575

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

155
-16
-12

17

28.5
0.9
3.1

20

1) OIP3 is measured with two tones at an output power of +5 dBm/tone sep-

arated by 1 MHz.

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

Schematic
Vsuppy=+5 V
) ) ) o Ry=12 Q
Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a { }
voltage drop resistor is added to apply 4.4 V C5201 uF
to the device. A user can easily REDUCE an | K
operating current by choosing different Rs I
values with minimized loss only in OIP3 and C4=100pF —
P1dB.
L1=22 nH
RF IN C1=100 pF L2=2.7 nH C3=100 pF RF OUT CocO0O000000O000O0C0C0O0O0C0C0OCO0O
O I m ASL19W iy ) Lo oo
I ‘ I O GND
13=47 rH C= | R
1.5pFI 6.8kQ ASB Inc.
J: L . . http/ Swww ask.cokr
- - - - O FB-89-AC Q
S-parameters & K-factor
20 0
—_— s
15 —
@ -10 \
£ 10 g ~— /’f
S b -15 \ i
0 S g
\—/_,_/
5
-20
0 2!
1400 1450 1500 1550 1600 1650 1700 1750 1800 400 1450 1500 1550 1600 1650 1700 1750 1800
Frequency (MHz) Frequency (MHz)
0 5 !
-5 4 /
-10 — g3
g —
& 15 3?2
L] 4 /
20 1 — "]
-25 0
1400 1450 1500 1550 1600 1650 1700 1750 1800 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
ASB Inc. e sales@asb.co.kr e Tel: +82-42-528-7223 December 2015
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ASL19W

L2=39 nH

APPLICATION CIRCUIT

Low Noise

PCS

1750 ~ 1870 MHz

+5V

Schematic

Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a
voltage drop resistor is added to apply 4.4 V
to the device. A user can easily REDUCE an
operating current by choosing different Rs
values with minimized loss only in OIP3 and
P1dB.

c1= lOOpF OPF _a5nm

C2=1pF ezkg%

S-parameters & K-factor

RF IN

A0

30

ASL19W

Veuppy=+5 V
Ry=8.2Q

|l

I
C5‘=:II0 nF

I

C4=100 pF —

L1=39 nH

€3=100 pF

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz)

1750~1870

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

135
-18
-15

21
37
0.9
4.4
73

1) OIP3 is measured with two tones at an output power of +10 dBm/tone sepa-

RF OUT

| |
I

25 FaN

J

Gain (dB)

10

0 500 1000 1500 2000

Frequency (MHz)

2500

3000

3500

-5
10 \

A

S22 (dB)

e

BRZN

(P

\ /

0 500 1000 1500 2000

Frequency (MHz)

2500

3000

3500

rated by 1 MHz.

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

oo

O GND
ASE Inc.
httpi/ A wewonshcokr
EB-89-A2

QO OCOQO00QO000Q000Q0

oo

S11 (dB)
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N\

-20

\/

-25

1000 1500 2000 2500

Frequency (MHz)

3000

3500

Stability Factor

0 500

1000 1500 2000 2500
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3000

3500
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ASL19W

APPLICATION CIRCUIT

Low Noise
US PCS
1850 ~ 1920 MHz
+5V

Schematic

Vsuppy=+5 V.

Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a
voltage drop resistor is added to apply 4.4 V
to the device. A user can easily REDUCE an

operating current by choosing different Rs
values with minimized loss only in OIP3 and
RF IN

c1= 100 pF

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 1850~1920
Magnitude S21 (dB) 145
Magnitude S11 (dB) -15
Magnitude S22 (dB) -15
Output P1dB (dBm) 22
Output IP3Y (dBm) 37
Noise Figure (dB) 0.9
Device Voltage (V) 4.4
Current (mA) 73

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

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

—m

C4=100 pF

L1=39 nH

€3=100 pF
|l

P1dB.
ASL19W
1L2=39 nH % Re=
L 6.2kQ

S-parameters & K-factor

C2= ‘
1

I

PREVAN

20 /
g i ~
£ 5
(0]

10

5

0{

0 500 1000 1500 2000 2500 3000 3500
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5

20 \ /
o /
h=A
N \
& 15 \ /\M

HEVAN d

\ / MY
25

0 500 1000 1500 2000
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2500 3000

3500

C0CODOODOODODOQAQOOOO0OOO
RF OUT ee . o
o O
ASE Inc,
httpd s waw.osboo ke
EB-89-A2

-10
g \
\ /
-20
V

2000 2500 3000 3500

-25

0 500 1000 1500

Frequency (MHz)

Stability Factor
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Frequency (MHz)
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ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 1920~1980 2110~2170
APPLICATION CIRCUIT Magnitude S21 (dB) 135 13
Magnitude S11 (dB) -18 -18
Low Noise Magnitude S22 (dB) -15 -14
WCDMA Output P1dB (dBm) 22 22
Output IP3Y (dBm) 37 37
1920 ~ 2170 MHz Noise Figure (dB) 0.9 0.9
+5V Device Voltage (V) 4.4 4.4
Current (mA) 73 73

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

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

Veuppy=+5 V
Note: A shunt Rg is a bias resistor requisite to Ro=8.20

operate ASL19W properly, while Rp as a I

voltage drop resistor is added to apply 4.4 V [l

to the device. A user can easily REDUCE an C5=10 nF

operating current by choosing different Rs } }

values with minimized loss only in OIP3 and C4=100pF —

P1dB. -

% L1=39 nH 2
0QO0O00000ACOOOO00T

REIN ci1= 100 pF 35mm ‘ €3=100 pF REOUT aao o0

i ASL19W { } O D LhD
C2=
L2=39 nH - ASE Inc
pF I bt o skicokr
— — — EE-BF-aA2

S-parameters & K-factor

30 0
sEING -4p°c r /‘f
\ 5 b
\ 25° N
I 8:00 |
20 <
\ 10
g S )
T 15 g
< —
3 & -15
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o
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5
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0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
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ASL19W
5-3000 MHz High Linearity LNA MMIC

Current vs. Temperature Gain vs. Temperature

100 17

%0 16

80 15 —
g — & o
Z 7 T 4
=1 ]
O 60 13

Frequency = 2000 MHz
50 12
40 11
60  -40 20 0 20 40 60 80 100 60 40 20 0 20 40 60 80 100
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P1dB vs. Temperature Output IP3vs. Temperature
26 44
24 40
[—
— P T —
—~ 22 \\ E a6 ————
& T s
T (s
o o
E 20 E- 2
p=3
o
18 Frequency =2170 MHz 2 Frequency =/2170 MHz
16 24
60 40 20 0 20 40 60 80 100 60  -40 20 o 20 40 60 80 100

Temperature (°C) Temperature (°C)

Output IP3 vs. Tone Power (Frequency = 2170 MHz)

50

45

40
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-40°c

4 5 6 7 8 9 10 11 12 13 14 15 16 17
P, per Tone (dBm)
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ASL19W

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz)

APPLICATION CIRCUIT

Low Noise
2300 ~ 2700 MHz
+5V

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

2300 2500 2700
12 15 11
-18 -18 -16
-17 -16 -14
22 22 22
375 375 38
1.0 1.1 1.1
4.4 4.4 4.4
73 73 73

1) OIP3 is measured with two tones at an output power of +10 dBm/tone sepa-

Schematic
Vouppy=+5 V
% Ry=8.2Q
Note: A shunt Rs is a bias resistor requisite to
operate ASL19W properly, while Rp as a { }
voltage drop resistor is added to apply 4.4 V C5=1uF
to the device. A user can easily REDUCE an |
operating current by choosing different Rs I nE
values with minimized loss only in OIP3 and C4=100pF "—
P1dB.
L1=39 nH
RF IN C1= 1°°PF o 25mm C3:Jl‘°°pF RF OUT oo ceoor0000
‘ ASL19W 1 O D GND
L2=39 nH C2= | Re=
6.2kQ ASB Inc,
I https /www.askhwca ke
= = - = FB-83-A7

S-parameters & K-factor

20
15
. \
& ——
o —
h=3 —
£ 10
O]
5
0
2000 2200 2400 2600 2800 3000
Frequency (MHz)
0
5
-10
g /r/
Z
N
& 15 —N/r’(/
mmw
20
-25

2400 3000

Frequency (MHz)

2000 2200 2600 2800

rated by 1 MHz.

Board Layout (FR4, 40x40 mm?, 0.8T)
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ASL19W

APPLICATION CIRCUIT

DVB-T (V band)
176 ~ 264 MHz
+5V

5-3000 MHz High Linearity LNA MMIC

Frequency (MHz) 176 | 264
Gain Flatness (dB) 0.8
Magnitude S21 (dB) 24.3 23.6
Magnitude S11 (dB) -10 -10
Magnitude S22 (dB) -14 -15
Output P1dB (dBm) 20 20
Output IP3Y (dBm) 30 30
Noise Figure (dB) 1.7 1.6
Device Voltage (V) 4.4 4.4
Current (mA) 37 37

1) OIP3 is measured with two tones at an output power of -3 dBm/tone sepa-
rated by 1 MHz.

Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vee=5V
R3=8.2Q
||
Al
(:4=|:I|.0 nF
Al
C3=100 pF
L1=330 nH QOO COoOORO0O0000Q000o0
RF IN C1=10 nF | C2=100 pF RF OUT oo oo
o I I O GND
1T ASL19 ]
R1=230 Q R2=4.7
kQ ASB Inc
= https Awwwash.caker
= = Q EE-89-4A2 O
S-parameters & K-factor
30 0
25 /\
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ASL19W

APPLICATION CIRCUIT

5-3000 MHz High Linearity LNA MMIC

DVB-T (U band)

478 ~ 862 MHz

+5V

Frequency (MHz) 478 ‘ 862
Gain Flatness (dB) 0.6
Magnitude S21 (dB) 17.3 16.8
Magnitude S11 (dB) -9 -12
Magnitude S22 (dB) -9 -20
Output P1dB (dBm) 20 16
Output IP3Y (dBm) 28 25
Noise Figure (dB) 1.43 1.48
Device Voltage (V) 4.4 4.4
Current (mA) 37 37

1) OIP3 is measured with two tones at an output power of -3 dBm/tone sepa-

rated by 1 MHz.

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

Schematic
Vee=5V
R3=8.2Q
n
[l
C6:|:II.O nF
I
C5=100 pF
L2=39 nH
RFIN Cil= 33 pF | 4 33 pF RF OUT o o
ASL19
Rl 47 02 10 R2=: 361
L1=39 nH C3=3.3pF
= I ASE Inc,
— — = httpy swwwaskc ok
Q EE-89-A8 Q
S-parameters & K-factor
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g 15 \ /
: / g
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/ 20
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ASL19W

Recommended Solderina Reflow Profile

260°C o200 500
Ramp-up
(3 °Clsec)
200 °C
150 °C
/ 60~180 sec ]

Ramp-down
(6 °Clsec)

5-3000 MHz High Linearity LNA MMIC
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