ASW338

H P

Features

- 17.5 dB Gain at 900 MHz
- 26 dBm P1dB at 900 MHz

- 44 dBm Output IP3 at 900 MHz

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

Typical Performance

Description

The ASW338, 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 re-
ceiver and transmitter of telecommunication systems
up to 4 GHz. The amplifier is available in a SOT89
package and passes through the stringent DC, RF,
and reliability tests.

(Supply Voltage = +8 V, To = +25 °C, Z, =50 Q)

Parameters Units Typical
Frequency MHz 900 1950
Gain dB 175 16.5
S11 dB -14 -14
S22 dB -18 -14
Output IP3 dBm 449 432
Noise Figure dB 2.0 2.2
Output P1dB dBm 26 25
Current mA 120 120
Device Voltage \% +8 +8

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

2) OIP3 is measured with two tones at an output power of +7 dBm/tone separated by 1 MHz.

Product Specifications
Parameters Units Min Typ Max
Testing Frequency MHz 900
Gain dB 17.0 17.5 18.0
S11 dB -14
S22 dB -18
Output IP3 dBm 44
Noise Figure dB 2.0 2.2
Output P1dB dBm 25 26
Current mA 110 120 130
Device Voltage \% +8

Absolute Maximum Ratings, Ta = +25 °C
Parameters Rating
Operating Case Temperature -40 to +85 °C
Storage Temperature -40 to +150 °C
Device Voltage +9V
Operating Junction Temperature +150 °C
I(r(‘:?IL\;t ?ggcr:\wl\ft::hed as in 1950 MHz application circuit)* +26 dBm
Thermal Resistance 43 °C/W

The operation of this device in excess of any of these limits may cause permanent damage.
* Refer to the max. input power data at http://www.asb.co.kr/pdf/Maximum_Input_Power_Analysis.pdf. The max.

input power, in principle, depends upon the application frequency, the matching circuit, and device voltage.

5 ~ 4000 MHz MMIC Amplifier

& » RoHS-compliant
/'@ GREEN Package

ASW338

Package Style: SOT89

Application Circuit

- IF (100 ~ 300 MHz)

- RFID (13.5 MHz)

- IF (10 ~ 100 MHz)

- IF (30 ~ 520 MHz)

- IF (140 +/- 25 MHz)

- LTE (698 ~ 787 MHz2)

- CMMB

- CDMA & GSM (900 MHz)

- LTE (1745 ~ 1860 MHz)

- Wide Band (50 ~ 3240 MHz)
- Wide Band

(1300 ~ 3000 MHz, 5V / 8 V)
- Wide Band (1700 ~ 2700 MHz)
- WLAN (2450 MHz)
- Wide Band (50 ~ 1500 MHz)
- Wide Band (350 ~ 3000 MHz)

- CATV (50 ~ 1000 MHz, 75 Q)

Pin Configuration

Pin No Function

1 RF IN

2 GND

3 RF OUT & Bias
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Outline Drawing Part No.
D Svmbols Dimensions (In mm)
— Lot No. Y MIN NOM MAX
m A 1.40 1.50 1.60
Fol] A/ L 0.89 1.04 1.20
2 a/ L/ b 0.36 0.42 0.48
/] b1l 0.41 0.47 0.53
E j / [ 0.38 0.40 0.43
ASW338 5 D 4.40 4.50 4.60
PXxxxx z D1 1.40 1.60 1.75
E 3.64 4.25
F ] %
LJ T El 2.40 2.50 2.60
2 3 - el 2.90 3.00 3.10
e \—‘—I H 0.35 0.40 0.45
= —=s S 0.65 0.75 0.85
= e 1.40 1.50 1.60
el
Pin No Function
1 RF IN
iEa 2 GND
3 RF OUT & Bias
Mounting Recommendation (In mm)
o 9 o
g4
PACKACE DUTLINE 50 O
O CF‘@‘?D Q
13 o g oo = Note: 1. The number and size of ground via holes in
o a circuit board is critical for thermal and RF
o grounding considerations.
— ﬁgﬁﬁ 2. We recommend that the ground via holes
U be placed on the bottom of the lead pin 2
ol ——— and exposed pad of the device for better RF
O and thermal performance, as shown in the
2.2 drawing at the left side.
O O O [mTo-a-8

ESD Classification & Moisture Sensitivity Level

ESD Classification

HBM Class 1B
Voltage Level: 550 V
MM Class A

Voltage Level: 50 V

CAUTION: Gallium Arsenide Integrated Circuits are sensitive to electrostatic discharge
(ESD) and can be damaged by static electricity. Proper ESD control techniques should be
used when handling these devices.

Moisture Sensitivity Level (MSL)
Level 3 at 260 °C reflow
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ASW338

5 ~ 4000 MHz MMIC Amplifier
Frequency (MHz) 100 240
Magnitude S21 (dB 19.0 18.5
APPLICATION CIRCUIT gnitude S21 (dB)
Magnitude S11 (dB) -14 -13
Magnitude S22 (dB) -15 -14
IF Output P1dB (dBm) 26 26
100 ~ 300 MHz Output IP3Y (dBm) 46 47
+8V Noise Figure (dB) 1.7 1.9
Device Voltage (V) +8 +8
Current (mA) 120 120
1) OIP3 is measured with two tones at an output power of +13 dBm/tone separated by 1
MHz.
Schematic Vs= +8V Board Layout (FR4, 40x40 mm?2, 0.8T)
O ASB Tnc. O
, httpy/ Swwwaskh.cokr
—— EB-89-Al
C5=1 pF
1 O
C4=68 pF o0 ‘e o9
19
%U:%OnH TP coo oo
&> 00
RF IN C1=100 pF C3=100 pF RFOUT o
o | asw33E '} o o GnD
‘ o
L2=330 nH ——C2=12pF g
! c ©
L L L o
S-parameters & K-factor
25 0
20
[_\\“ 5
o s \
10 5'; //
5 \A.w/
5
0 -20
0 100 200 300 400 500 0 100 200 300 400 500
Frequency (MHz) Frequency (MHZz)
0 5
-10 \ § 3 //
g \ -
5, -15 i; 2 /
<
»
\///M /___//
220 1
-25 0
0 100 200 300 400 500 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Output IP3 vs. Tone Power (Frequency = 300 MHz)

50

Tone power(dBm) OIP3(dBm) —
10 46.5 n /
11 48.2
12 48.7 £ . !
13 48 2 AN
14 45.1 ° .
15 40.2
16 38.4 "

9 10 11 12 13 14 15 16 17
Tone Power (dBm)
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ASW338

APPLICATION CIRCUIT

RFID
13.5 MHz
+8V

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 13.5
Magnitude S21 (dB) 17.5
Magnitude S11 (dB) -10
Magnitude S22 (dB) -20
Output P1dB (dBm) 25
Output IP3Y (dBm) 41
Noise Figure (dB) 2.2
Device Voltage (V) +8
Current (mA) 120

1) OIP3 is measured with two tones at an output power of +13 dBm/tone separated

by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?2, 0.8T)
Vs = +8V = =
O ol o O
() o]
oo o o
i
C4=10 uF
L1=10 pH .
RE IN C1=1pF Cc2=1uF RF OUT cocooooo o B ©C00000O0
|| |1 00 00000 [l e]
C 1] ASW338 11 O
R1=750 & ——C3=1pF ASB Inc.
— http//www.ash.cokr
- O EB-89-48 O
S-parameters & K-factor
25 0
20 -5
é\ 15 [\ -10
5 g \
o o
10 5 15
N~
5 -20
0 -25
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Frequency (MHz) Frequency (MHz)
0 5
-5 4 /\
-10 g3 /
o 3
e |
& -15 % 2
7]
20 \ | T e ———— . __/_,_.-//
i 0
0 50 100 150 200 250 300 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 10 100
APPLICATION CIRCUIT Magnitude S21 (dB) 16.0 15.5
Magnitude S11 (dB) -14 -14
IF Magnitude S22 (dB) -14 -14
Output P1dB (dBm) 25 26
10 ~ 100 MHz Output IP3Y (dBm) 41.0 48.0
+8V Noise Figure (dB) 4.6 2.0
Device Voltage (V) +8 +8
Current (mA) 170 170

1) OIP3 is measured with two tones at an output power of +15 dBm/tone separated by 1

MHz.
Schematic Board Layout (FR4, 40x40 mm?2, 0.8T)
Vs =+8V
o ©
O of e O
[s! o
| ||, o0 oo
C4=10 uF
R2=39kQ L1=2.2 pH
(LQH31CN2R2M03)
RF IN C1=I1IuF C2=1 uF RF OUT »
G 11 ASW338 H O cooocooooE Goocoooo
o o o 0000 a o
L2=820 nH
R1=680 O
ASB Inc.
R3=82Q http://www.ask.cokr
O EB-89-A8 O
S-parameters & K-factor
25 0
20 5
@ 15 -10
=t o
g S
(U] -
10 & 15
\/—m——-\—\h_ —_— . - —
5 20
0 25
0 30 60 90 120 150 0 30 60 90 120 150
Frequency (MHz) Frequency (MHz)
0
5
10 \
g \
N
& -15
o
-20
-25
0 30 60 90 120 150
Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

ALTERNATIVE APPLICATION CIRCUIT

Vs=+8V QO

C4=10 uF

—

L1=2.2 uH
(LQH31CN2R2MO03)

RE IN C1=1uF \\\\\\\\\ C2=1uF  Rf oUT
o I I ASW338 I I O

L2=820 nH
R1=680 Q = % R2=39 kQ

R3=82 Q

C3=1uF
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 30 250 520
Magnitude S11 (dB) -8 -18 -18
Magnitude S22 (dB) -18 -18 -18
IF Output P1dB (dBm) 26 26 26
44.0 48.0 44.0
— 1)
30 ~ 520 MHz Output IP3? (dBm) 395 | 141.0 | /365
+8V Noise Figure (dB) 1.8 1.7 1.8
Device Voltage (V) +8 +8 +8
Current (mA) 150 150 150
1) OIP3 is measured with two tones at an output power of +13/+17 dBm/tone sepa-
rated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?2, 0.8T)
Q Vs=+8V
o [2)
Q ol o o
o <)
o0 oo
—
C4=10 pF
R2=68 kQ L1=1 uH
(LQH31CN1ROMO3)
RF IN C1=470 nF l\ C2=1nF RFOUT | cooooaao o 2
G == ASW338 ” ') oo cGoo o oo
R1=1.5 ——C3=1nF ASE Inc,
— http S Swwwashecokr
- O EE-589-4A3 O
S-parameters & K-factor
25 0
20 5 \
% § -15
¢ 10 3 \\“
20 o (et
T AAA A AN AN
° -25
0 -30
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Frequency (MHz) Frequency (MHz)
0 5
5
-10 ¢
g \ i
W =
30 M’\. A AAAMMW ? \\_ NS ey
W .
-35
0 0 100 200 300 400 500 600 0 0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)

Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 115 140 165
Magnitude S21 (dB 14.4 14.6 14.7
APPLICATION CIRCUIT agnitude S21 (dB)
Magnitude S11 (dB) -9 -10 -11
Magnitude S22 (dB) -10 -11 -11
IF Output P1dB (dBm) 25 25 25
140 +/- 25 MHz Output IP3Y (dBm) 47 48 48
+8V Noise Figure (dB) 2.2 2.2 2.2
Device Voltage (V) +8 +8 +8
Current (mA) 170 170 170
1) OIP3 is measured with two tones at an output power of +13 dBm/tone separated
by 1 MHz.
Schematic o Vs=+8V Board Layout (FR4, 40x40 mm?2, 0.8T)
& o
Q ol o o
[a] o
—I |—||| s oo

C4=10 pF

R2=39 kQ % L1=120 nH
C1=100 pF C2=100 pF =
RF(!}N | 1 o [\ |1 : RFOOUT oooooobé‘j”

1 | ASW338 11 o0 oo aoo o Qo
R1=560 Q == C3=100 pF
—— &5E Inc,
- http S Swwwashecokr
O EE-89-4A8 O
S-parameters & K-factor
20 o
15 / 5
o
ko
'(% 10 g
-
i T
—~]
5 / -15
o 20
0 50 100 150 200 250 300 o 0 100 50 200 250 300
Frequency (MHz) Frequency (MHz)
0 5
\ |
5
g 3
—~ [}
g 4 g
N 2
% = 2
—~—_ :
——— | &
-15 TN
[
e ™ty
-20 0
0 50 100 150 200 250 300 0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)
Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 698 ~ 787
Magnitude S21 (dB 17.5
APPLICATION CIRCUIT o (dB)
Magnitude S11 (dB) -17
Magnitude S22 (dB) -18
LTE Output P1dB (dBm) 26
698 ~ 787 MHz Output IP3Y (dBm) 44
Noise Figure (dB) 1.7
+8 V i
Device Voltage (V) +8
Current (mA) 120
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?2, 0.8T)
0 Vs =+8V
O ASB Inc, O
http//wwwash.cokr
— EB-B89-Al
C5=1uF
T O
CA4=68 pF o9
L1=33 nH Q0000000 TH OO0 000
oo o 5 oo
RF IN C1=100 pF C3=100 pF RF OQUT o o
X ASW3ES [ o o UMD
T ol
L2=10 nH ——C2=18pF o o
o Q
‘ Q @ ° O
- = = © o
S-parameters & K-factor
25 0
20 -5
B \
Q5 -10
i g
o =
10 & -15 /
5 -20 \W
l3&00 500 600 700 800 900 1000 725400 500 600 700 800 900 1000
Frequency (MHz) Frequency (MHz)
0 5
fs /
4
-10 }
S 3
€ . //
o =
o E 2
%] ” / g
\ / /_//
-25 !
73?100 500 600 700 800 900 1000 ° 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

APPLICATION CIRCUIT

CMMB
470 ~ 860 MHz
+8V
Schematic
RFEIN C1=100 pF ‘
O | sSwWa3
L2=18 nH

=

S-parameters & K-factor

Frequency (MHz) 470 860
Maghnitude S21 (dB) 17.5 17.5
Magnitude S11 (dB) -15 -16
Magnitude S22 (dB) -15 -16
Output P1dB (dBm) 26 26
Output IP3Y (dBm) 46.0 41.5
Noise Figure (dB) 2.0 1.7
Device Voltage (V) +8 +8
Current (mA) 120 120

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

D Vs = +8V

——

C4=1 yF

L1=47 nH

C2100 pF

25

20

15

Gain (dB)

10

200 400 600

Frequency (MHz)

800 1000

-10

N\

S22 (dB)

-15

-20

\

-25

400

Frequency (MHz)

200 600

1000

by 1 MHz.
Board Layout (FR4, 40x40 mm?, 0.8T)
O ASB Inc. O
httpy//www.osh.cokr
EB-89-A1
o0 P fellv)
00000000 oL EE DO
o O5040 0 B B0
o %4 oo
RF OUT o o
o o GND
o Q
o) o
a o
o o @)
o o)

-10

S11 (dB)

-15

-20

\

/

\

/

-25

400 600

Frequency (MHz)

800 1000

/

Stability Factor

]

500

1000 1500 2000

Frequency (MHz)

2500 3000 3500
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 900
APPLICATION CIRCUIT Magnitude S21 (d8) 175
Magnitude S11 (dB) -14
CDMA & GSM Magnitude S22 (dB) -18
Output P1dB (dBm) 26
900 MHz Output IP3? (dBm) 44
+8V Noise Figure (dB) 2.0
Device Voltage (V) +8
Current (mA) 120
1) OIP3 is measured with two tones at an output power of +11 dBm/tone separated
by 1 MHz.
Schematic Vs= +8V Board Layout (FR4, 40x40 mm?2, 0.8T)
O A5E Tnc. O
—| l—“‘ http:/ fwwwosk.cokr
C5=1 pF FE-89-A1
—
C4=68 pF
o o0
L1=27 nH
RF IN C1=100 pF ‘ C3=100pF RFOUT
o L /} AsWazs X a
L2=8.2 nH % I C2=1.2 pF
S-parameters & K-factor
25 0
20
-5
o s
% § -10
o =1
10 (7') /
15 \ Pl
5
\_\v_'_/_/,/vf
0600 700 800 900 1000 1100 1200 -2%00 700 800 900 1000 1100 1200
Frequency (MHz) Frequency (MHz)
0 5
5
4
-10
g3
g s i
@ ) //r/
-20 7]
\ ¥ L
-25 / !
-30600 700 800 900 1000 1100 1200 0 0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)

Frequency (MHz)
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ASW338

APPLICATION CIRCUIT

LTE
1745 ~ 1860 MHz
+8 V
Schematic
RF IN C1=100 pF
o |} ASW33
C2=0.75 pF

1
Il

S-parameters & K-factor

Gain (dB)

S22 (dB)

25

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 1745 1860
Magnitude S21 (dB) 16.0 16.0
Magnitude S11 (dB) -12 -12
Magnitude S22 (dB) -11 11
Output P1dB (dBm) 25 24
Output IP3Y (dBm) 42.0 415
Noise Figure (dB) 2.1 2.1
Device Voltage (V) +8 +8
Current (mA) 120 120

1) OIP3 is measured with two tones at an output power of +7 dBm/tone separated by

Q Vs =+8V

—

C5=10pF

L1=8.2nH

C3=100 pF

1 MHz.

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

ASB Inc.
http://wwwash.cokr

EB-89-A1

O

RF OUT

C4=0.5pF

I

20

N
o

i
o

1600
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00 2100
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ASW338

LTE ACLR - 10 MHz & 20 MHz

20 MHz BW

ACLR (dBc)
én
(6]

10 MHz BW

0 2 4 6

8 10

Output Power (dBm)

12 14

5 ~ 4000 MHz MMIC Amplifier

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

LTE ACLR - 20 MHz

3 Agilent 21:24:30 Jun 19, 2012 Meas Setup
| Avg Number
Ch Freq 1.8 GHz Trig Free 16
Ad] Channel Power On Off
|Eenter 1.800000000 GHz Avg Mode
Exp Repeat,
Ref -B.782 dBi #Atten 28 dB
navg . = Chan Integ BH|
Log 20.0000 MHz
18
dB
Ufét Offset/Limits»
8.45
dB
Meas Type,|
Center 1,508 08 Ghz Span 58 MRz || Toral Pur Ref
#Res BW 180 kHz #VBH 3 kHz Sweep 477 ms (601 pts) o
timize,
RMS Results Freq off Ref BW  dBc Lower gg dec UpPer gp P
Carvier Fover | 2589 Hite 1.0 Iz —45.51 Solos —a5s Sl Ref Level
13.55 dBn /
28.80088 MHz More
1 of 2|

2) Test Source : LTE_FDD_test model 3.1, BW: 20 MHz, Test Frequency: 1.8 GHz
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ASW338

APPLICATION CIRCUIT

Wide Band
50 ~ 3240 MHz
+5V

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 50 1000 | 2000 | 3000 | 3240
Magnitude S21 (dB) 15.3 15.1 14.5 16.5 16.7
Magnitude S11 (dB) -9 -12 -8 21 -1
Magnitude S22 (dB) -10 -13 7 -8 -7
Output P1dB (dBm) 22.0 22.0 23.0 22.0 21.0
Output IP3Y (dBm) 44.0 41.0 40.0 40.0 36.0
Noise Figure (dB) 2.8 2.0 2.3 3.0 35
Device Voltage (V) +5 +5 +5 +5 +5
Current (mA) 130 130 130 130 130

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

Board Layout (FR4, 40x40 mm2, 0.8T)

Schematic
O Vs=+5V
C7=10uF
—l |—|||
Note: C6 must be placed at 5 mm from L1 C6=1uF
T -—I |—|||
(4]
3
3
L1=220nH (o e
g (LQG31CNR22M03)
RFIN C1=47nF | C2=47nF RF OUT
|| |1
o {1 ASW338 11 O ASB Inc.
httpy/ /www.osb.Cokr
CG=1pFIR1=7SOO R2 =11kQ I05=0.75pF O ER-89-A13 O
C4=1uF
S-narameters & K-factor
25 0
20 N
i -10
m 15 o
g [T\ g
£ [ = 15
] —
O 10 0
| -20
5 -25
0 1 1 1 1 1 1 1 .30 1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Frequency (MHz) Frequency (MHz)
0 5
-5
4
-10 %’
—~ 23
g 3
-15 ie
& z
= 2
-20 o]
7]
25 1
30 o L L L L L L
0 500 1000 1500 2000 2500 3000 3500 4000 0 1000 2000 3000 4000 5000 6000
Frequency (MHz) Frequency (MHz)
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ASW338

APPLICATION CIRCUIT

Wide Band
Positive Gain Slope
1300 ~ 3000 MHz
+5V

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 1300 1900 2300 2700 3000
Magnitude S21 (dB) 14.8 15.6 16.0 16.5 16.7
Magnitude S11 (dB) -8.1 -13.2 -17.3 -14.8 -7.6
Magnitude S22 (dB) -8.7 -13.5 -11.8 -14.7 -16.4
Output P1dB (dBm) 21.2 23.6 235 22.8 215
Output IP3Y (dBm) 42,5 40.1 40.2 38.5 40.7
Noise Figure (dB) 2.0 2.2 2.3 2.7 34
Device Voltage (V) +5 +5 +5 +5 +5
Current (mA) 134 134 134 134 134

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

Schematic
© Vs=+5V
C7=10uF
—
C6=1uF
—
L1=33nH g
RFIN C1=47nF | C2=47nF RF OUT
o I} J_ ASW33E J_ 1 J_ o
C3=1_2DFIR1=75QQ \/‘( R2=11kO IC5:1DF

C4=1uF

S-parameters & K-factor

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

(el e}

ASB Inc.
htipy//wiww.osh.cokr

EB-89-4A13

25 0
20 S
m 15 o
g g
= - I 15
£ o
O 10 0
| -20
5 25
0 L L L L L L 30 L L L L L L
1000 1400 1800 2200 2600 3000 3400 1000 1400 1800 2200 2600 3000 3400
Frequency (MHz) Frequency (MHz)
0 5
-5 4
I <
-10 -
g 7 g’
< 15 L
87 z
%] z 2
-20 IS
%]
1
-25
30 \ \ \ \ \ \ o L L L L L L L L
1000 1400 1800 2200 2600 3000 3400 0 500 1000 1500 2000 2500 3000 3500 4000
Frequency (MHz) Frequency (MHz)
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 1300 1900 2300 2700 3000
APPLICATION CIRCUIT Magnitude S21 (dB) 14.6 154 15.8 16.3 16.4
Magnitude S11 (dB) -8.1 133 | -182 | -146 | -7.4
Wide Band Magnitude S22 (dB) -8.6 2130 | -11.1 | -141 | -16.7
Positive Gain Slope Output P1dB (dBm) 25.0 26.0 26.0 24.3 21.7
Output IP3Y (dBm) 42.7 42.8 42.3 38.2 35.4
1300 ~ 3000 MHz Noise Figure (dB) 2.1 2.2 2.4 2.8 3.4
+8V Device Voltage (V) +8 +8 +8 +8 +8
Current (mA) 120 120 120 120 120

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

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

o Vs =48V
C7=10uF
==

C6=1uF

—

L1=33nH

RFIN C1=47nF C2=47nF RF OUT

ol e}
|1

I
| |
o i 1 I ASW338 | 11 | O
C3=1.2pFIR1=7500 C4=1uF I C5=1pF ASB Inc.

nttp//wwwosb.cokr

O EB-83-A13 O

S-parameters & K-factor
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ASW338

5 ~ 4000 MHz MMIC Amplifier
Frequency (MHz) 1950 2450
APPLICATION CIRCUIT Magnitude S21 (dB) 16.5 16.0
Magnitude S11 (dB) -14 -14
. Magnitude S22 (dB) -14 -14
Wide Band
Output P1dB (dBm) 25 22
1700 ~ 2700 MHz Output IP3Y (dBm) 43.0 415
+8V Noise Figure (dB) 2.2 2.8
Device Voltage (V) +8 +8
Current (mA) 120 120
1) OIP3 is measured with two tones at an output power of +7 dBm/tone separated by
1 MHz.
Schematic OVs=+8V Board Layout (FR4, 40x40 mm?, 0.8T)
O ASE Inc O
—{ |—||. http/ Swwwask.coke
C5=1 uF EE-89-Al
— (0%
C4=68 pF o0
L1=8.2 nH
o
RF IN C1=100 pF ‘ C3=100pF RF OUT g
o |} ASWa3s X o .
1 :
C2=1.2pF _— o
=}
0
- - s}
S-parameters & K-factor
25 0
20
-5
fl:; 15 I ——
£ g
S c) 10
0 3
\WMWM
5 -15
to00 1800 2000 2200 2400 2600 2800 00 1800 2000 2200 2400 2600 2800
Frequency (MHz) Frequency (MHz)
0 5
5
4
-10
/ g3 ANJ
g ™ g
: AN yd i
-20 7 b
\ / 1 L
o/
“leo0 1800 2000 2200 2400 2600 2800 % 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW338

APPLICATION CIRCUIT

WLAN
2450 MHz
+8 V
Schematic
RF IN C1 =100 pF ‘
o L i psWa3d
C2=12pF —

S-parameters & K-factor

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 2450
Magnitude S21 (dB) 16.0
Magnitude S11 (dB) -17
Magnitude S22 (dB) -14
Output P1dB (dBm) 26
Output IP3Y (dBm) 43
Noise Figure (dB) 2.6
Device Voltage (V) +8
Current (mA) 125

1) OIP3 is measured with two tones at an output power of +7 dBm/tone separated by

1 MHz.

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

ASB Inc. Q
http Swwwash.co ke
EB-839-Al

fole ]

RF OUT
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ASW338

RF IN

Schematic

5 ~ 4000 MHz MMIC Amplifier

Gain (dB)

S22 (dB)

25

20

15

10

-10

Frequency (MHz) 50 1000 1500
APPLICATION CIRCUIT Magnitude S21 (dB) 17.9 17.6 16.7
Magnitude S11 (dB) -5 -13 -11
. Magnitude S22 (dB) -10 -14 -11
Wide Band
Output P1dB (dBm) 25 26 26
50 ~ 1500 MHz Output IP3Y (dBm) 46 45 44
+8V Noise Figure (dB) 1.8 1.8 2.0
Device Voltage (V) +8 +8 +8
Current (mA) 150 150 150
1) OIP3 is measured with two tones at an output power of +10 dBm/tone separated
by 1 MHz.
2
O Vs 8V Board Layout (FR4, 40x40 mm?, 0.8T)
o o
O ofll]e O
o o
_| }_||| [s3N+] oo
C3=10 uF
L1=220 nH 1 Co
R1=56 kQ (Coil Inductor) 0000000000000 D0O0D0DO0D
o0 o0
C1=100 pF I\ C2=100 pF RFOUT -
I ASW333 I o
ASE Inc,
httpi /S www.ash coke
'S EB-89-~4 S
S-parameters & K-factor
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 350 1500 | 2000 [ 2400 [ 3000
Magnitude S21 (dB) 18.0 17.0 16.0 15.5 14.6
APPLICATION CIRCUIT
C ON CIRCU Magnitude S11 (dB) -9 -12 -10 -8 -6
Magnitude S22 (dB) -10 -12 -10 -8 -5
Wide Band Output P1dB (dBm) | 255 | 255 | 25.0 | 20.5 | 20.0
350 ~ 3000 MHz Output IP3Y (dBm) 45.0 44.0 43.0 40.5 40.5
Noise Figure (dB 2.0 2.0 2.4 2.8 -
+8V . gure (dB)
Device Voltage (V) +8 +8 +8 +8 +8
Current (mA) 150 150 150 150 150
1) OIP3 is measured with two tones at an output power of +9 dBm/tone separated by 1 MHz.
Schematic Q Vs=+8V Board Layout (FR4, 40x40 mmz, OST)
o o
O ol |l ]e O
I o )
| I [E3Es) o0
C3=10 uF
oo oo
RF IN RF OUT
R1=56 kO % L1=39nH
=58 (Coil Inductor) COo0COoO00DOOOOOO0D0OO0OO
RFIN C1=100 pF [\ C2=100 pF RF OUT oo oo
o || ASW333 {| o GHD
ASE Inc,
https Awww ashb co ke
1 Q FE-89-4A4 O
S-parameters & K-factor
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Frequency (MHz) 50 500 860
Magnitude S21 (dB) 14.1 14.3 14.2
APPLICATION CIRCUIT Magnitude S11 (@B) | -15 1 14
Magnitude S22 (dB) -11 -10 -12
CATV Push-Pull (75 Q) Output P1dB (dBm) 26 28 28
Output IP3Y (dBm) 41.0 45.0 42,5
50 ~ 1000 MHz Output IP29? (dBm) 73 65 54
+8V Noise Figure (dB) 35 2.8 3.2
Device Voltage (V) +8 +8 +8
Current (mA) 240 240 240

1) OIP3 and OIP2 are measured with two tones at an output power of +8 dBm/tone sepa-
rated by 6 MHz.
2) OIP2 is measured at F1+F2 Frequency.

Schematic veav Board Layout (FR4, 40x40 mm2, 0.8T)
I JU GND gg VD
cotur Q)| "EfAmasncone |32 O
Note: The transformers are used M/A COM's 1 [ —
MABA-007159 1:1 transformer. C5=88 pF
L1=330 nH
C1=10nF CZ‘:‘\G nF
I} ASWG3E) I} =
L2=68 nHE=3 C3=0.3 pF,
RFIN mll I 1 J
1:1 L = -
Tensiomer]_ gi=1300 vVY RF oUT
R2=680 02 C4=1nF
— C7=10nF C€3=10 nF
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= ! i
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ASW338

5 ~ 4000 MHz MMIC Amplifier

Recommended Soldering Reflow Profile

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

Copyright ©2008-2023 ASB Inc. All rights reserved. Datasheet subject to change without notice. ASB assumes no respon-
sibility 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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