AST20S

H D

Features
18 dB Gain at 900 MHz
0.6 dB NF at 900 MHz
29 dBm OIP3 at 900 MHz
16 dBm P1dB at 900 MHz

“AEC-Q100 Qualified”

Typical Performance

High Gain, Low Noise Amplifier

Description

AST20S is a one-stage LNA which has a low noise,
high gain, and high linearity over a wide range of
frequency up to 6 GHz. It is also suitable for use in
the low noise amplifier block of the mobile wireless
systems of T-DMB, CDMA, GSM, GPS, GLONASS,
Galileo, Compass, PCS, WCDMA, WiBro, WiMAX,
and WLAN so on. The amplifier is available in a
SOT363 package and passes the stringent DC, RF,
and reliability tests.

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

Parameters Units Typical

Testing Frequency MHz 900 1950 2450 3500
Gain dB 18.0 15.0 13.0 8.5
S11 dB -13 -11 -15 -10
S22 dB -15 -13 -13 -10
Output IP3Y dBm 29 33 33 33
Noise Figure dB 0.6 0.7 1.0 2.1
Output P1dB dBm 16.0 18.0 18.5 18.0
Current mA 40

Device Voltage \% +3.44

1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.

Product Specifications

Parameters Units Min Typ Max
Frequency MHz 900

Gain dB 17 18

S11 dB -13

S22 dB -15

Output IP3 dBm 27 29

Noise Figure dB 0.6 0.7
Output P1dB dBm 15 16

Current mA 30 40 50
Device Voltage \% +3.44

100% in-house DC & RF testing is done on packaged products before taping

Absolute Maximum Ratings

Parameters Rating
Operating Case Temperature -40 to +85 °C
Storage Temperature -40 to +150 °C
Device Voltage +6 V
Operating Junction Temperature +150 °C

I(rC]ZF:/l\JIt ?(I):g?r\:ﬁghed as in 1950 MHz application circuit)* +22 dBm
Thermal Resistance 168 °C/W

* Please find the max. input power data from http://www.asb.co.kr/pdf/Maximum_Input_Power_Analysis.pdf
Max. input power, in principle depends upon the application frequency and the matching circuit.

‘;"3 RoHS-compliant

Package Style: SOT363

Application Circuit

- 698 ~ 787 MHz

- 900 MHz

- 880 ~ 953 MHz

- 900 MHz (Balanced Type)

- 1755 ~ 2140 MHz

- 1950 MHz

- 1950 MHz (Balanced Type)

+ 2140 MHz & 2450 MHz

- 2500 MHz & 2600 MHz

- 3500 MHz

- 1200 ~ 1900 MHz

- 433 MHz & 315 MHz

- 850 ~ 950 MHz

- 1164 ~ 1620 MHz
(GPS,GLONASS,Galileo,Compass)
- 1560 ~ 1620 MHz

(Current Deviation Reduced)

- 1472 MHz

- Satellite Phone

- 174 ~ 240 MHz

- 50 ~ 200 MHz & 50 ~ 300 MHz

- 50 ~ 810 MHz(Wideband antenna)
- 800 ~ 2700 MHz (Wideband)

- 470 ~ 860 MHz (CMMB)

- 70 ~ 2700 MHz (ONU, 50 Q)

- 2300 ~ 2700 MHz

- 900 ~ 2100 MHz (SMATV, 50 Q)
- 50 ~ 2500 MHz
(Trans-impedance Amplifier, 50 Q)

Pin Configuration

Pin No. | Function

1 RF IN

2,3,6 GND

4 RF OUT & Bias
5 NC
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AST20S

High Gain, Low Noise Amplifier

Outline Drawing

Part No.
At—t=—A7— |
Dimensions (In mm)
l ‘ Symbols - =N NOM MAX
i A 0.90 1.00 1.10
Al 0.025 0.062 0.10
T A2 0.875 0.937 1.00
o ‘ ‘ e T b 0.20 0.30 0.40
C 0.10 0.125 0.15
@ D 1.90 2.00 2.10
L F 115 1.25 1.35
= 2.00 2.10 2.20
| e - 0.65BSC | --
~ el 1.30BSC | --
A -— L 0.425REF | --
N |_ ———
f ! . Pin NO. Function Pin NO. Function.
| |
~ 'S | 1 1 RF IN 4 RF OUT & Bias
: : I|I ||’| |"|
I | AR 2 GND 5 NC
I:/ [ ! {4
|—|—.
B - 3 GND 6 GND

s e ] -
T

_ v ] 8

e B
%2.00%

ESD Classification & Moisture Sensitivity Level

ESD Classification

HBM Class 1A
Voltage Level: 300 V
MM Class A

Voltage Level: 50 V
CAUTION: ESD-sensitive device!

Moisture Sensitivity Level
Level 3 at 260 °C reflow
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
698 787
APPLICATION CIRCUIT Power Gain |dB | 20 19
Noise Figure NF dB 0.55 0.50
LTE Input Return Loss RLin dB -8 -10
Output Return Loss RLout dB -15 -15
698 ~ 787 MHz 1 dB Gain Compression
5V Output Power Poqse) dBm 15.5
+ 3 Intercept Point
Output Power? OIP3 dBm 28
Circuit Current lg mA 40

1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.

Schematic Vee w5y Board Layout (FR4, 23x13 mm?, 0.8T)
- o Top
: ASB Inc.  http://www.asb.co.kr VOD| GND
R1=750 Q - é C6=1uF
R3=33 0
c2=10 nF ~]
1—] W [ ]
R2=5.1ka C5=10 nF ~
L1=18 nH - I
C1=100 pF . % L2=47 nH o |
Rg IN } } S P1 i
AST20S — C3=100 pF RF oUT
|| o EB-363-B12-ASTx0S
P1
R4=130 O Bottom
C4=1nF

1

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 2.0 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F =900 MHz 18 dB
APPLICATION CIRCUIT Noise Figure NF F = 900 MHz 0.6 dB
Input Return Loss RLin F =900 MHz -13 dB
GSM, CDMA Output Return Loss RLout F = 900 MHz -15 dB
1 dB Gain Compression _
900 MHz Output Power Poids) F = 900 MHz 16 dBm
rd i
+5V 3 Intercept Point OIP3 | F=900MHz 29 dBm
Output Power
- F = 900 MHz
Circuit Current lg NON-RE 40 mA
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Vs= 5V Board Layout (FR4, 23x13 mm?, 0.8T)
- To
i b
R1=750 0 R3=3QQ§ CE=1uF ASB Inc. http://www.osb.cokr VDD GND
c2=10nF
1= i
R2=5.1 kQ C5=10 nF it
L1=12nH - "
REIN  C1=100pF 1 g L2=47 nH "
Py I ° E] g
AST20S C3=‘1‘°0 PF RF OUT -
1 ' ° EB-363-B12-ASTx0S

c4=1nF

% R4=130 O

Note: 1) The length of the strip line P1 is given as below at

the PCB with Er = 4.5 and T = 0.8 mm.
P1 Length: 2.0 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & Noise Figure
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AST20S

High Gain, Low Noise Amplifier
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
880 953
APPLICATION CIRCUIT Power Gain Gy dB 19.5 19.0
Noise Figure NF dB 0.8 0.8
GSM, CDMA Input Return Loss RLin dB -20 -18
S11 <-18dB Output Return Loss RLout dB -14 -14
1 dB Gain Compression
880 ~ 953 MHz Output Power Poqas) dBm 155 15.5
3 Intercept Point
+5V Output Power? OIP3 dBm 26 21
Circuit Current lg mA 40
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Ve a5y Board Layout (FR4, 23x13 mm?, 0.8T)
- Top
CSJ:| : ASB Inc.  http://www.asb.co.kr
R1=750Q  R3=390 =tu
C2=10nF
1 i
R2=5.1kQ C5=10 nF
L2=15nH =
RFIN C1=100 pF P L3=12nH
L1=8.2 nH AST20S — C3= i‘UU pF RF OUT
I?E I ° ER-363-B53-ASTx0S
= % Ra=13002 Bottom
I C4=1nF

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 1.1 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor
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AST20S

APPLICATION CIRCUIT

GSM, CDMA
Balanced Type
900 MHz
+5V

Schematic

—y-r

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F =900 MHz 22.8 dB
Noise Figure NF F =900 MHz 0.61 dB
Input Return Loss RLin F =900 MHz -30 dB
Output Return Loss RLout F =900 MHz -30 dB
1 dB Gain Compression _

Output Power Po(ds) F =900 MHz 19 dBm
3 Intercept Point _

Output Power? OIP3 F =900 MHz 32 dBm

. F = 900 MHz
Circuit Current lg NON-RE 72 mA

1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.

Vs=+5V

Cc5= wr
R4=47 Q1
[ —

R2=750 0
CZ—IO nF R3=5.1kQ
|w
L1=27nH CA 1one
(Coil Inductory =~ L2=47 nH =
C1=100 pF " (Coil Inductor)
AST20S [— C3=100 pF RB=50Q
RFIN L
11 sCouper 1 vy IH i
e upler " - r '
~ C10=1pF Couple! RF OUT
-
R1=50 2 R5=750 Q R7=47 Q)
C7=10 nF RE=5.1kO
I |
= i |
L3=27 nH . C9=10nF
(Coll Inductor) — La=47 nH
©6=100 pF = (Coil Inductor)
f AST208 [— C8=100 pF
I
LAl
| Coupler : Anaren, XC0900A-03
S-parameters & Noise Figure
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Board Layout (FR4, 50x26 mm?, 0.8T)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
1755 2140
APPLICATION CIRCUIT Power Gain G, dB 125 11.0
Noise Figure NF dB 0.7 0.8
PCS Input Return Loss RLin dB -20 -18
S11 <-18 dB Output Return Loss RLout dB -15 -14
1 dB Gain Compression
1755 ~ 2140 MHz Output Power Poqe) dBm 17.0 175
3 Intercept Point
+5V Output Power? OIP3 dBm 32 33
Circuit Current lg mA 40
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Ve =+5V Top
— I ASB Ine.  http:/ /wam.asheakr
RI1Z7500  Rasagq = Co HF
C4=10nF
1= ) e
R2=5.1 kQ IN
C1=100 pF . = QUT
REIN /1 P ° éj L2=5.6nH L]
AST20S — C2=100 pF RF OUT EB-363-B12-ASTx0S P1
I °
= 1 Bottom
I C3=0.5 pF
Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.
P1 Length: 2.2 mm, Width: 0.3 mm
2) Gain and S11 are in trade-off and varied with the length of P1
S-parameters & K-factor
20 0
-5
15
-%\ \\_\\\ 10
= o
T 10 T 15
© b
0 20 4___’_’____...-—’“"
° v/—“/w’w
-25
1600 1700 1800 1900 2000 2100 2200 3?600 1700 1800 1900 2000 2100 2200
Frequency (MHz) Frequency (MHz)
0 5 \
4
-5
53 l
NN
% \\\\
-15 == ] N ]
]
—»J""/F
.22600 1700 1800 1900 2000 2100 2200 ° 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. TYP. | MAX. | Unit
Power Gain Gp F=1.95GHz 15 dB
APPLICATION CIRCUIT Noise Figure NF F=1.95 GHz 0.7 dB
Input Return Loss RL; F=1.95 GHz -11 dB
WCDMA -
Output Return Loss RLout F=1.95GHz -13 dB
High Gain - -
g éL)dB G?Dln Compression Pogas) F = 1.95 GHz 18 dBm
1950 MHz e oner
3" Intercept Point OIP3 | F=1.95GHz 33 dBm
Output Power
+5V -
Circuit Current lg F = 1.95GHz 40 mA
Non-RF
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Ve a5y Board Layout (FR4, 23x13 mm?, 0.8T)
_ o Top

—

RI=750 O R3=399§ C5=1uF
Ca=10 nF

T * —
R2=5.1 kQ
L1=10 nH
RF IN C1=100 pF
O

P % L2=10 nH
|| o
1l

oUT
AST20S C3I=“5-8 PF  RFoOUT EB-363-B12-ASTx0S -
O
11
*P1 Bottom

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.
P1 Length: 0.75 mm, Width: 0.3 mm
2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & Noise Figure
30
20
S21
10
33 /
0 o5 suf
s224
o — 522
Si11
-20
S12
-30
1700 1800 1900 2000 2100 2200 2300

Frequency [MHz] freq (1.700GHz to 2.300GHz)

ASB Inc.  http://www.asb.co.kr VDD .GND

€2=0.75 pF

Laenlng

S - parameter [dB]

Stability Factor
~
L =—

Noise Figure (dB)

.2
0 500 1000 1500 2000 2500 3000 3500 1700 1800 1900 2000 2100 2200 2300
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F=1.95GHz 13.3 dB
APPLICATION CIRCUIT Noise Figure NF F = 1.95 GHz 0.6 dB
Input Return Loss RL; F=1.95 GHz -11 dB
WCDMA P "
Output Return Loss RLout F=1.95 GHz -15 dB
Low Noise i i
1dB Gain C
OUtpUt?;r;W;mpressmn Pousy | F = 1.95 GHz 19 dBm
1950 MHz 3 Intercept Point

1 OIP3 F =1.95 GHz 34 dBm

Output Power
+5V =
Circuit Current I F = 1.95GHz 40 mA
d Non-RF
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Vs = +5V Board Layout (FR4, 23x13 mm?, 0.8T)
= OH |_| TOp
|
R1=750 O R3230 0 % C5=1 uF ASB lnc.  http://www.asb.cokr V0D,
C2=10 nF

—| AW
R2=5.1 ka2
L1=8.2 nH =
RF IN C1=100 pF P4 %Lzﬂo nH

o 11 \

AST20S [— ‘337?-8 PF RFoOUT £8-363-B12-ASTx0S
11 o
*P1 Bottom

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er =4.5and T = 0.8 mm.

P1 Length: 1.5 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F=1.95GHz 15.6 dB
APPLICATION CIRCUIT Noise Figure NF F = 1.95 GHz 0.79 dB
Input Return Loss RL; F=1.95 GHz -14 dB
WCDMA .
Output Return Loss RLout F=1.95 GHz -14 dB
Balanced Type - i
yp éut‘;ﬁt P%jv'gr Compression | p o | F=1.95GHz 19.6 dBm
1950 MHz d i
3" Intercept Point OIP3 | F=1.95GHz 35 dBm
Output Power
sV Circuit Current | F = 1.95GHz 72 mA
d Non-RF
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic oY Board Layout (FR4, 50x26 mm2, 0.8T)
= ayilallt Top
R2=75002 - ASB Inc. “
; cz=|r nF RS;;\}\ KO e - http:, //"u asb.co.kr E" x "; l

v
Li=10nH  _
(Coll Inductor) =
cl= 100 pF
| ]

=

L2=10nH =
Coil Inductor)
10
AST20S ca—e 8pF RE=500
RFIN
[ f Vs=+5V L]
I +Cougler 1! 1 " +Coupler I RFOUT
— = = c& 1 uF
g £B-363-B33-ASTA0S
R1=50Q R5=750 O RT A7 0
C6=10 nF R6=5.1 k02
= | e Bottom
L3=10nH
(Coil Inductor) = L4=10 nH
Cs=100 pF = J (Coil Inductor)
I
AST208 [— C7=68 pF
f I
| Coupler : Anaren, XC1900A-03
S-parameters & Noise Figure
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20
s21
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5 e M
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s
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AST20S

APPLICATION CIRCUIT

WCDMA

2140 MHz

+5V

Schematic

R1=750Q
C2=10 nF

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. TYP. | MAX. | Unit
Power Gain Gp F =214 GHz 125 dB
Noise Figure NF F =214 GHz 0.9 dB
Input Return Loss RLin F=2.14 GHz -13 dB
Output Return Loss RLout F=2.14 GHz -13 dB
1 dB Gain Compression _

Output Power Po(ds) F =214 GHz 18.5 dBm
3 Intercept Point _

Output Power? OIP3 F=214 GHz 335 dBm

. F =214 GHz
Circuit Current lg NOn-RE 40 mA

1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.

Vs =+5V
Q

— i

C5=1pF
R3=39 Q%

R2=5.1 kQ

— YW
L1=8.2 nH
RFIN C1=100 pF P1 % L2=10 nH
o | o

C3=10pF  RFoUT
I o

AST20S
*P1

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 2.5 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor
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Board Layout (FR4, 23x13 mm?, 0.8T)
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. TYP. | MAX. | Unit
Power Gain Gp F =2.45GHz 13 dB
APPLICATION CIRCUIT Noise Figure NF F = 2.45 GHz 1.0 dB
Input Return Loss RLin F =2.45 GHz -15 dB
WLAN Output Return Loss RLou F = 2.45 GHz -13 dB
1 dB Gain Compression _
2450 MHz Output Power Poussy | F=2.45 GHz 18.5 dBm
rd H
+5V 3" Intercept Point OIP3 | F=2.45GHz 33 dBm
Output Power
L F =2.45GHz
Circuit Current lg NON-RE 40 mA
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Vs = 45V Board Layout (FR4, 23x13 mm?, 0.8T)
= ? Top
I _| I
C5|=‘1 - ASB Inc.  http://www.osb.cokr  VOD|
RI=750Q  Ra=39 Qg H
C3=10nF
| YW
R2=5.1 kQ
L1=8.2 nH =
RF IN c2|=‘100 pF P g L2=10 nH
o 1 ‘
C1=0.75 pF AST20S [ C4|=|1 0pF  RFoOUT £B-363-B12-ASTX0S

I o

Bottom

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 1.0 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & Noise Figure

S21

S - parameter [dB]
= o

11
]
— p——— =< ]
20 S1.
-30
2100 2200 2300 2400 2500 2600 2700 2800

Frequency [MHz]

Stability Factor
~
| —

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

S
o
1) )

freq (2.100GHz to 2.800GHz)

Noise Figure (dB)

05
2100 2200 2300 2400 2500 2600 2700 2800
Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions | MIN. TYP. | MAX. | Unit
Power Gain Gp F=25GHz 11 dB
APPLICATION CIRCUIT Noise Figure NF F=25GHz 0.9 dB
Input Return Loss RLin F=25GHz -10 dB
WLAN Output Return Loss RLou F =2.5GHz 14 dB
1 dB Gain Compression _
2500 MHz Output Power Poads) F=25GHz 15 dBm
rd H
+3.3V 3" Intercept Point OIP3 F = 2.5 GHz 27 dBm
Output Power?
L F=25GHz
Circuit Current lg NON-RE 20 mA
1) OIP3 is measured with two tones at an output power of +0dBm/tone separated by 1MHz.
Schematic Vs = +33V Board Layout (FR4, 23x13 mm?, 0.8T)
N ? Top
| | I ASB Inc.  http://www.asb.co.kr
RIZ750Q  Ra=33 Qz Ca=1pF
C3=10nF

RF IN

| ||
i | YW
R2=5.1 kO
L1=8.2nH =
C1=5pF 1 % L2=10 nH

AST20S — C2=10pF  RFOUT
Il °
“P1

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er =4.5and T = 0.8 mm.

P1 Length: 2.5 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

I e — S21

S11

S - parameter [dB]

S22

2000 2200

2400 2600 2800 3000
Frequency [MHz]

Stability Factor
~
-

N

0 500 1000

1500 2000 2500 3000 3500
Frequency (MHz)

EB-363-B12-ASTx0S

Bottom

N
S22

freq (2.000GHz to 3.000GHz)

U
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. TYP. | MAX. | Unit
Power Gain Gp F=26GHz 11 dB
APPLICATION CIRCUIT Noise Figure NF F=2.6GHz 0.9 dB
Input Return Loss RLin F=2.6 GHz -11 dB
WIMAX Output Return Loss RLou F=2.6GHz -15 dB
1 dB Gain Compression _
2600 MHz Output Power Poadsy | F=2.6 GHz 17 dBm
rd H
+5V 3" Intercept Point OIP3 | F=26GHz 31 dBm
Output Power
L F=26GHz
Circuit Current lg NON-RE 34 mA
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Ve o a5y Board Layout (FR4, 23x13 mm?, 0.8T)
) Top
|_| I ASB Inc.  http://wwm.asb.coke VOD|
R1=750 Q R3=510Q C4=14F
C3=10nF
| YW
R2=5.1 kO e
L1=8.2 nH = IN
RF IN C*|=|5 pF — “P1 L2=10 nH -
o il -
AST208 C2=10pF  RF out €8-363-B12-ASTx0S
il
“P1

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 1.5 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

20

15
g [ T
= |
< ———
5 10
[}
5
2000 2200 2400 2600 2800 3000 3200
Frequency (MHz)
0
-5
-10
o
h=2
N
& 15
WM\—\N
20 N"\q
25 U\‘V\"’\-‘]
2000 2200 2400 2600 2800 3000 3200

Frequency (MHz)

Bottom

Stability Factor

L
00

J
2200 2400 2600 2800 3000 3200

Frequency (MHz)

500 1000 1500 2000 2500 3000 3500

Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. TYP. | MAX. | Unit
Power Gain Gp F=35GHz 8.5 dB
APPLICATION CIRCUIT Noise Figure NF F=35GHz 2.1 dB
Input Return Loss RLin F=35GHz -10 dB
WIiMAX Output Return Loss RLout F=35GHz -10 dB
1 dB Gain Compression _
3500 MHz Output Power Poassy | F=3.5GHz 18 dBm
rd H
+5V 3 inercept Point OIP3 | F=35GHz 33 dBm
utput Power
L F=3.5GHz
Circuit Current lg NON-RE 40 mA
1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.
Schematic Vs = +5V Board Layout (FR4, 23x13 mm?, 0.8T)
= 7 Top
_< l_“I
R1=750 O R3=39 Q% C6=1pF ASB Inc.  http://www.asb.co.kr
C3=10nF

U 1 VW
R2=5.1 kQ
L1=10 nH =
REIN €2=100 pF p1 % L2=10 nH
o [l B —

C1=0.75 pF AST208 C4T?'8 pF
I
L=
= C5=0.5 pr

RF QUT

O

Note: 1) The length of the strip line P1 is given as below at

the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 1.7 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

S - parameter [dB]

Stability Factor

30

20

S21

10

-10

-20

e S22

~_

-30
3000 3200

3400 3600 3800 4000
Frequency [MHz]

0 500

1000

1500 2000 2500 3000 3500
Frequency (MHz)

EB-363-B12-ASTx0S

Bottom

~

freq (3.000GHz to 4.000GHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
1200 1550 1900

APPLICATION CIRCUIT Power Gain G ® |18 |7 B

Noise Figure NF dB 0.5 0.6 0.7
Wide Band Input Return Loss RLin dB -9 -9 -10
Output Return Loss RLoy dB -13 -14 -14
1200 ~ 1900 MHz . : ‘
1 dB Gain Compression d
Output Power Poqe) Bm v 175 18
+5V 3 |pt t Point
“ Intercept Poin
Output Power? OIP3 dBm 30 32 33
Circuit Current lg mA 40
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Vs = <5V Board Layout (FR4, 23x13 mm?, 0.8T)
9 To
& p
—
iy ASB Inc.  http://www.asb.co.kr VDD
R1=750 O R3=39 Q% L
C4=10 nF
1 | | |
l I
R2=5.1 kQ
L1=10 nH 3
(Coil Inductor) —
RFIN C1=|1|°° PF 1 % L2=10 nH
|— EB-363-BI2-ASTX0S

© 11
C3=6.8 pF
C2=0.5 pF AST208 TOPF RE our
11
1 =

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er =4.5and T = 0.8 mm.

P1 Length: 0.75 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & Noise Figure

30

20
—
———— sz |
10
o
o
= 0
Q
g
S11
3 -10
= I |
5 —
= S22
n 20
I—
S ——— S12
-30
-40
800 1000 1200 1400 1600 1800 2000 2200
Frequency [MHz]
5
" ‘
S3 \
g
w
2
32
-]
7}
1 e —
0
0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)

Bottom

Noise Figure (dB)

S(2,2

_
-

;’ S22
freq (800.0MHz to 2.200GHz)
12
11
10
0.9
08
0.7
06 e
05
04
03
%00 0 100 100 100 100 2000 2200

Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F =433 MHz 235 dB
APPLICATION CIRCUIT Noise Figure NF F = 433 MHz 0.7 dB
Input Return Loss RLin F =433 MHz -9 dB
IF Output Return Loss RLou F = 433 MHz -9 dB
1 dB Gain Compression _
433 MHz Output Power Poids) F = 433 MHz 16 dBm
rd H
+5 V 3 inercept Point OIP3 | F=433MHz 27 dBm
utput Power
L F =433 MHz
Circuit Current lg NON-RE 40 mA
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs = +5V Top
T |_|\‘ ASB Inc.  http://www.asb.co.kr
R1=750 0 R3=39 Q% Ce=1uF
C2=10nF
e W [
R2=5.1 kO C5=10 nF
L1=18 nH =
REIN c1=|7.‘5 pF P L2=47 nH
o o
Y ASTZ0S C3=100 pF RE QUT
/] o £B-363-B12-ASTx0S

T

R4=270 0

C4=1nF

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 3.5 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters

30

25
20
o
=2
c
g 15
(O]
10
5
0
200 300 400 500 600 700
Frequency (MHz)
0
5
g -10
N
N
% \
—]
-15
-20

200

300 400 500

Frequency (MHz)

600

Bottom

S11(dB)

S12[dB]

-50
200

300

400 500

Frequency (MHz)

/

400 500
Frequency [MHz]
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F =315 MHz 22 dB
APPLICATION CIRCUIT Noise Figure NF F = 315 MHz 0.9 dB
IE Input Return Loss RLin F =315 MHz -7 dB
Output Return Loss RLout F =315 MHz -12 dB
315 MHz (1) dB PGaln Compression Poas) F = 315 MHz 3 dBm
5V 11 mA sjtput ower
+ " i
’ 3 inercept Point OIP3 | F=315MHz 17 dBm
utput Power
. F = 315 MHz
Circuit Current lg NON-RE 11 mA
1) OIP3 is measured with two tones at an output power of -10 dBm/tone separated by 1MHz.
Schematic Vs = +5V Board Layout (FR4, 23x13 mm?, 0.8T)
_ Top
= ASB Inc.  http://www.asb.coke VDD cun
R1=750 Q R3=120 0 CE=TRE
C2=10 nF i
I} VWA | -
R2=7.5KQ C5=10nF
L1=33nH =
RF IN C1=5.6pF pq L2=47 nH _
o—| ] :
sravs |— csmio0pr  grour B -
0
ey I I
C7=1pF

1

C4=1nF

% R4=1200Q

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 3.6 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

30
25
20
) T~
c \
g 15
o
10 /
5
0 100 200 300 400 500 600
Frequency (MHz)
0
5
-10
o
z
N
& -15 \
20 /
25

200 300

Frequency (MHz)

400

500 600

Bottom

0
\ S
o
T 5
—
=
0 \
-10
-15
0 100 200 300 400 500 600
Frequency (MHz)
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<
i
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0
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions MIN. | TYP. | MAX. | Unit
Power Gain Gp F =433 MHz 20.5 dB
APPLICATION CIRCUIT Noise Figure NF F =433 MHz 0.9 dB
Input Return Loss RLin F =433 MHz -8 dB
IF Output Return Loss RLou F =433 MHz -10 dB
1 dB Gain Compression _
433 MHz Output Power Poids) F =433 MHz 25 dBm
rd H
+5V, 11 mA 3" Intercept Point oIP3 | F =433 MHz 18 dBm
Output Power
L F =433 MHz
Circuit Current lg NON-RE 11 mA
1) OIP3 is measured with two tones at an output power of -10 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs = +5V Top
T — —- ASB Inc. http://wew.asb.coke VDD cnn
R1=750 Q R3=120 O % C6=1uF -
C2=10 nF
| Al -
RZ 7.5 kQ =10 nF
L1=22 nH
RF IN C1=5pF L2=47 nH H
o {} ° ’il
C3= 100 pF RF OUT H -

0

C4=1

nF

AST20S [—
P1 |
% R4=160 O

T
I

C7=1 pF

Bottom

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 3.6 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

25
20
o
g s
=
3
o
10
5
0 /
100 200 300 400 500 600 700
Frequency (MHz)
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5
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»
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-15
-20
100 200 300 400 500 600 700

Frequency (MHz)
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AST20S

APPLICATION CIRCUIT

—| A
R2=7.5 k0
L1=12 nH =
REN  CIE100pF % . P % L2=39 nH
c 110

GSM, CDMA

850 ~ 950 MHz

+5V, 11 mA

Schematic

R1=750 Q

C2=10nF
il |

High Gain, Low Noise Amplifier

. Frequency (MHz)

Parameter Symbol | Unit
868 915

Power Gain Gp dB 155 15.0
Noise Figure NF dB 0.7 0.6
Input Return Loss RLin dB -9 -9
Output Return Loss RLout dB -8 -8
gﬂlgﬂ?ﬁiﬁvtefgim oP3  |dBm | 175 185
Circuit Current lg mA 11

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

Vs = +5V
o]

—

R3=120 Q% C6=1pF

— C3=100 pF

[

C5=10 nF

RF OUT

ASTZS
*P1

{f l a
Icr:ﬂ 75 pF

R4=180

C4=1 nF

I

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 3.6 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

25

20
. \_\;;;’»:
o
z
£
8 10
cs~r 1 1 1 71 - -40°c
—25%
o
s 85°
0
600 700 800 900 1000 1100 1200
Frequency (MHz)
25
20
15
o
h=2
3
4] 10
5 Frequency =900 MHz
0
60 40 20 0 20 40 60 80 100

Temperature (°C)

Board Layout (FR4, 23x13 mm?, 0.8T)

Top

ASB Ine.

http:/ /www.asb.cokr
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
1160~1300
APPLICATION CIRCUIT Power Gain Go dB 16
Noise Figure NF dB 0.55
GPS.GLONASS Galil c Input Return Loss RLin dB -9.5
’ ~>allleo,Lompass Output Return Loss RLout dB -10
1164 ~ 1300 MHz 1 dB Gain Compression
Output Power Poaas) dBm 10
rd i
+3.3V, 18 mA ?6 Intercept Plt)JInt oIP3 dBm 20
utput Power
Circuit Current lg mA 18
1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs = +33V Top
_ o}
T I ASB Inc.  http://www.asb.co.kr
. C4=1pF
R1=8200Q R3=39Q
€2=10 nF %

RF IN

R2=5.1 kQ

11
AST20S

| I
4l 11 YW
L1=8.2 nH =
cwlz?oo pF 1 guza.z nH
[}

C3=100 pF  gfF oUT
|1

] ©

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 1.8 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

20
I E——
—~ —
& —
g 15
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®
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10
5
1000 1100 1200 1300 1400 1500
Frequency (MHz)
0
5
-10
o
°
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& 15
M‘M
—— ]
-20
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1000 1100 1200 1300

Frequency (MHz)

1400 1500

EB-363-BI12-ASTx0S

Bottom
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AST20S

High Gain, Low Noise Amplifier

Frequency (MHz)

Parameter Symbol | Unit
1160~1300
APPLICATION CIRCUIT Power Gain Go dB 16
Noise Figure NF dB 0.6
GPS GLONASS Galil c Input Return Loss RLin dB -14
’ oallleo,Lompass Output Return Loss RLou dB -17
1164 ~ 1300 MHz 1 dB Gain Compression
Output Power Portas) dBm 10
+3.3V, 18 mA 3 Intercept Point oIP3 dBm 19
Output Power?
Circuit Current lg mA 18
1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs = +33V Top
_ o}
T _| |_||, ASB Inc.  http://www.asb.cokr
R1=820 O R3=39 Q% Ca=1uF
C2=10nF

| W

R2=5.1 kQ
L1=5.6 nH

RE IN C1=100 pF
I
© 11

P1 | %L%G.B nH

C3=100 pF RF OUT
]

AST20S [—
*P1

11 o

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 1.8 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

25
20
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—~ |
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
1560~1620
APPLICATION CIRCUIT Power Gain Go dB 14
Noise Figure NF dB 0.6
Ald @ +25 °C <9 mA Input Return Loss RLin dB -8
GPS GLONASS Galil c Output Return Loss RLout dB -17
! e e 1 dB Gain Compression p dB 12
Output Power o(1dB) m
1560 ~ 1620 MHz o .
ntercept Point
Output Power? OIP3 dBm 22
+3.3V, 18 mA o
Circuit Current lg mA 18
1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs =+33V Top
_ o]
T I I ASB Inc.  http:/ /www.osb.co.kr
R1=820 R3=39 Q% Ca=1uF
C2=10nF
Il W
R2=5.1 kQ
L1=10 nH

C1=100 pF

RF IN

AST20S

* L2=8.2 nH
T — P1 %
© I

C3=100 pF  gF OUT

| "P1

1
11 ©

Note: 1) The length of the strip line P1 is given as below at

EB-363-BI12-ASTx0S

Bottom

the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 1.8 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor
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20
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g 15 —_— =
——
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] —
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& 15 g 2
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Frequency (MHz) Frequency (MHz)
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AST20S

APPLICATION CIRCUIT

Ald @ +25 °C <3 mA

GPS,GLONASS,Galileo,Compass

1560 ~ 1620 MHz

+3V, 18 mA

RF IN
G

Schematic

R1=2kQ

C2=10nF

High Gain, Low Noise Amplifier
. Frequency (MHz)
Parameter Symbol | Unit
1560~1620
Power Gain Gp dB 135
Noise Figure NF dB 0.55
Input Return Loss RLin dB -8
Output Return Loss RLout dB -17
1 dB Gain Compression
Output Power Pouds) dBm 8
3 Intercept Point
Output Power? OIP3 dBm 21
Circuit Current lg mA 18

1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.

| |
| I
L1=10 nH
C1|:|100 pF
o

L2=8.2 nH

5371100 PF RFOUT

“P1

O

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

P1 Length: 1.8 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

Board Layout (FR4, 23x13 mm?, 0.8T)

Top

ASB Inc.

http:/ /www.asb.co.kr

EB-363-BI12-ASTx0S

Bottom

25
20
5
T o
= —_— ~ |
£ —_— % 10
o —
10 @
-15
5
0 -20
1400 1500 1600 1700 1800 1400 1500 1600 1700 1800
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& 2
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N 3
o -15 & 2
O e v |
-20 1
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
1560~1620
APPLICATION CIRCUIT Power Gain Co | | 14
Noise Figure NF dB 0.7
GPS.GLONASS Galil c Input Return Loss RLin dB -14
allleo,Compass
’ ’ ’ P Output Return Loss RLout dB -16
1560 ~ 1620 MHz 1 dB Gain Compression Poges) dBm 115
Output Power
rd i
+3.3V, 18 mA 3" Intercept Plt))mt oIP3 dBm 22
Output Power
Circuit Current lg mA 18
1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs=+33V Top
= | ASH Ine.  hEtp://www adb es ke YOD| lGND
_| |—| i
R1=820 O) R3=39 Q% Ca=1uF
C2=10 nF
l |1
't 11 VWA
R2=5.1 kQ
L1=10 nH =
REIN C1=100 pFL3=2.7 nH p1 %LZ=G.8 nH
OT o _:.] EB-303-B12-AST208
AST20S — C3=100 pF REe QUT
]1
C5=1 pF | o Bottom
1
Note: 1) Tthe length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.
P1 Length: 1.8 mm, Width: 0.3 mm
2) Gain and S11 are in trade-off and varied with the length of P1
S-parameters & K-factor
25 0
'''' -40°c
20 S 25%
- 85°%
15 paesamtezra g | -10
g T g
ﬁ 10 5';715 TN -
- -a0% S
—25%
5 5°c -20
?400 1450 1500 1550 1600 1650 1700 1750 1800 -251)400 1450 1500 1550 1600 1650 1700 1750 1800
Frequency (MHz) Frequency (MHz)
0 5
rrrrr -40°c 4
10 —25:c ‘
85°c
-15 g3
g
q 20 - :T
%] S 3 2
\&m . . g
2 YN — |
1
-30
-3i400 1450 1500 1550 1600 1650 1700 1750 1800 0 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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AST20S

Current vs. Temperature

High Gain, Low Noise Amplifier

Gain vs. Temperature

24 18
21 16
/‘
18 ]
< ! 14
o
,‘%’ 15 —] =4
® £
5 8§ 12
O 12
I Frequency = 1575 MKz
9
6 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. Temperature
16 30
14 27
— —
— L
o1 2 —
g g | —
2 10 g a
b o
Frequency = 1575 MHz Frequency = 1575 MHz
8 18
6 15
60 40 20 0 20 40 60 80 100 60 40 20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
NF vs. Temperature NF vs. Frequency
10 5
————— -40°c
08 4 —R5%
---- 85
06 — L .
—~ " ~
g ] g
e )
Z 04 )
Frequency = 1575 MHz
02 i
0.0 0
60 40 20 0 20 40 60 80 100 1400 1450 1500 1550 1600 1650 1700 1750 1800
Temperature (°C) Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

Parameter Symbol | Test Conditions | TYPY. | TYP?. | Unit
Power Gain Gp F =1472 GHz 15.0 155 | dB
APPLICATION CIRCUIT Noise Figure NF F = 1472 GHz 0.45 05 |dB

GPS Input Return Loss RLin F=1472 GHz -10 -10 dB

Output Return Loss RLout F=1472 GHz -13 -15 dB

1472 MHz - i

(1) dB Gain Compression | p | F=1472 GHz 14 17 | dBm
+5V rgtpUt Power ‘

3 inercept Point OP3 | F=1472GHz | 295 | 320 |dBm

utput Power
L F=1472 GHz
Circuit Current lg NON-RE 20 45 mA
1) OIP3 is measured with two tones at an output power of +0dBm/tone separated by 1MHz.
2) TYPY:R2=8.2K2, TYP? : R2=5.1K®
Schematic Board Layout (FR4, 23x13 mm?, 0.8T)
Vs = +5V Top
= ASB Inc.  http://www.asb.co.kr
—
R1=750 O R3=33 Qé Ca=1uF
C3=10 nF
‘| VA
R2
L1=10 nH =
N C1=100 pF I %Lz 10 nH
o Il £B-363-B12-ASTX0S

E ASTZ0S

C2= 100 pF RF OUT

{} °

P1 Length: 2.5 mm, Width: 0.3 mm

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er = 4.5 and T = 0.8 mm.

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

S - parameter (dB)
s - o

21

11

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

5

Stability Factor

Frequency (MHz)

500

1000

1500 2000 2500
Frequency (MHz)

3000 3500

Bottom

S

_

—

1req (1.DDDGHzt0 2.000GHz)

¢
bt \

\
7
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
1525 1559
APPLICATION CIRCUIT Power Gain Go B | 145 14.0
Noise Figure NF dB 0.6 0.6
S Il Ph Input Return Loss RLin dB -9 -9
atellite s Output Return Loss RLout dB -14 -14
~ 1 dB Gain Compression
1525 ~ 1559 MHz LB ar p P | dBm | 165
rd i
+5V, 15 mA ’é Intercept Plt))lnt oIP3 dBm 235
utput Power
Circuit Current lg mA 15

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

Schematic Ve o 15y Board Layout (FR4, 23x13 mm?2, 0.8T)
Top
—l ‘ﬁ I ASB Inc.  http://www.asb.co.kr
R1=750 Q R3=33 Qé Ca=tpF
C3=10 nF
1 i
R2=8.1kQ
L1=10 nH =
— Ci=100 pF _ - J— %Lzﬂo nH
o I 1

AST20S C2=|1|00 pPF  RF OUT EB-363-B12-ASTx0S
o
1
P1 Bottom

Note: 1) The length of the strip line P1 is given as below at
the PCB with Er=4.5and T = 0.8 mm.

P1 Length: 1.8 mm, Width: 0.3 mm

2) Gain and S11 are in trade-off and varied with the length of P1

S-parameters & K-factor

20 0
M
15 5
——
]
o
=2 ~ I
) —]
£ 10 S 10
o —
=
2
5 -15
0 -20
1200 1300 1400 1500 1600 1700 1800 1200 1300 1400 1500 1600 1700 1800
Frequency (MHz) Frequency (MHz)
o 5
4 \
5 1
53
N o
% -10 &
N 2
(%] 5 2
]
T ————— N
-15 T ? AN |t
. b et~ AN
-20 0
1200 1300 1400 1500 1600 1700 1800 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
174 240
APPLICATION CIRCUIT Power Gain G L 21
Noise Figure NF dB 0.9 1.0
= Input Return Loss RLin dB -18 -15
Output Return Loss RLout dB -15 -14
174 ~ 240 MHz 1 dB Gain Compression
Output Power Po(1ds) dBm 17.5 18.5
rd i
+5V 3" Intercept Point oP3 | dBm | 29.0 30.0
Output Power
Circuit Current lg mA 45
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +5V Top
Q
R1=750 Q % RA=33 0
C4=0.1 pF
1| VW
R2=51 kO
L1=100 nH T I
RF IN C1=10 nF
° L v [H
! L2=100 nH
IH: AST20S % " RF OUT Bottom
' 1 °
C2=10 nF
I 1
11 YW
C3=10nF  R3=750 O
S-parameters & K-factor
40
30
2 S21
g // . S22
g, o=
£ bl
g 10 — S11 s11
» 20 A<‘/"’ s12
-30 /
“© 0 100 200 300 400 500 \_/

Frequency (MHz)

Stability Factor

e

0 500 1000 1500 2000
Frequency (MHz)

2500 3000 3500

freq (174 OMHz to 240.0MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
50 200
APPLICATION CIRCUIT Power Gain Gp dB 18.5 18.5
Noise Figure NF dB 1.1 1.0
|F Input Return Loss RLin dB -11 -13
Output Return Loss RLout dB -18 -20
50 ~ 200 MHz 1 dB Gain Compression
Output Power Poqe) dBm 6 8
+5V 3" Intercept Point
Output Power? OIP3 dBm 20 20
Circuit Current lg mA 15
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +5V Top

C4=0.1uF ‘

i

R2=7.5 kQ
L1=330 nH Co=1uF
REIN C1=0.1 4F (Coil Inductor) —| |—|I
[
o 1 ¢ H- % L2=330 nH Bottom
— AsT205 (Coil Inductor) RF OUT
o ] 0
C2=0.1uF
1l
C3=100 pF R3=620 O
S-parameters & K-factor

40

30

20 S21
g 10 ﬁ
5, ! s22/ |
£ AP Is11
5 10 S11
E‘L l
0

-20 ST

-30

0 o 100 200 300 400 500

Frequency (MHz) freq (50.00MHz to 200.0MHz)

5

4
53
g
z o
it
0

1 \—

° o 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
50 300
APPLICATION CIRCUIT Power Gain Gp dB 18.0 17.5
Noise Figure NF dB 1.0 11
IE Input Return Loss RLin dB -15 -16
Output Return Loss RLout dB -18 -20
50 ~ 300 MHz éutgﬁ poaln  COMPIession | p ey | dBm | 165 17.0
3 Intercept Point
+8V Output Power? OIP3 dBm 27 29
Circuit Current lg mA 65
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +8Y Top
~ o
R1=820Q -
401 F % % R4=56 0
Ml AAA
R2=6.2 k{2
C5=1uF
L1=330 nH
REIN CI=101F L%nH {
o—| : ,
1 AsT208 H g LEIB0H - Rs4n grour
.||—L 1‘
E— C2=10nF Bottom
F—\— re=220a

C3x10nF  R3=750Q

S-parameters & K-factor

40

30

S21
20

—

.
S

N
S

S - parameter (dB)
°

]
/
-30
[ S12
-40
0 100 200 300 400 500
Frequency (MHz) freq (50 00MHz to 300.0MHz)

/ﬂ
, W,

Stability Factor

0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
50 500 810
P Gai G dB 18.7 17.8 17.7
APPLICATION CIRCUIT ower an P
Noise Figure NF dB 1.0 1.3 1.2
Wide Band Input Return Loss RLin dB -20 -9 -12
Output Return Loss RLout dB -11 -14 -18
50 ~ 810 MHz 1 dB Gain Compression
Output Power Po(ds) dBm 12 13 13
rd H
45V 3" Intercept Point oP3 |dBm | 245 | 260 | 250
Output Power
Circuit Current lg mA 28
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +45V Top
) o]
R4=750 O § R1=51 0 N -
C5=0.1 uF H VDDJIGND|
| N
.\I—' VWAL ?
! R2=51 kO *“l LM ¥
L2=560 nH ce=tur I - »
RF IN C1=01pF -6z .
= e =2
Ca=3pF= L1=56nH ap[] AsT20s % Lg:s?? o RF OUT Hestmmex
[ | ° Bottom
= C2=0.1 pF
[} VWAL L4=68 nH
C4=100 pF R3=5100Q
R5=240 O
S-parameters & K-factor
30
20 S21
10
T
T ey
o S
z St
B si1 o
<
U?)- 20 \
T
V S12
-30
-40
0 200 400 600 800 1000
Frequency [MHz] freq (50.00MHz to 810.0MHz)
5
4 }
5 /
/f
g2
5 S/
1 ——
0 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
800 1500 2700
APPLICATION CIRCUIT Power Gain Gp dB 15.8 15.5 14.7
Noise Figure NF dB 1.10 1.25 1.35
Wide Band Input Return Loss RLi, dB -5 -5 -10
Output Return Loss RLout dB -7 -11 -11
800 ~ 2700 MHz 1 dB Gain Compression
Output Power Po(ids) dBm 17 18 19
rd H
SV 3 intercept Pomt oP3 |dBm | 200 | 330 | 330
utput Power
Circuit Current lg mA 54

1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.

Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +5V Top

R1=750 0 5=24 ~' .-
C5=10 nF 0 %R‘ 440 b VDD GND)

Il WA

R2=5.1 kO c5e1uF
L1=82 nH o
RF IN C1=1nF ” ll'
o | | °
J_ 1 % L2=82 nH
- ] AST208 RF OUT
C2=1pF I IH_ I} Bottom

He e
o
C3=100 pF
|1 R4=56 0
i AN
C4=100pF R3=470Q
L3=12 nH

S-parameters & K-factor

20
s21
10
o
T,
- 0
o)
3 si1
g -10
g \/7 S22 |
0 20 Y
e s12
30 N y,
\~ p
-40 ™
500 1000 1500 2000 2500 3000 L o
Frequency [MHz] freq (800 MHz to 2700 MHz)
5
4
S 3
3
(3
w
)
32
<
7 L
e
1
0
0 500 1000 1500 2000 2500 3000 3500

Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
470 860
APPLICATION CIRCUIT Power Gain G, a8 | 184 18.2
Noise Figure NF dB 1.2 1.2
CMMB Input Return Loss RLin dB -15 -18
Output Return Loss RLout dB -12 -15
470 ~ 860 MHz 1 dB Gain Compression
Output Power Poqse) dBm 1 14
rd i
+45V 3" Intercept Pl())mt oIP3 dBm 24 26
Output Power
Circuit Current lg mA 28
1) OIP3 is measured with two tones at an output power of +0 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs= +45V Top
) o
R4=750 O R1=510Q ; .
C5=0.1 uF é "I N (2
| é an _~..,q;
=01k N = - ¢
§ Ce=14F 2 « I
L2=18 nH ~
RF IN C1=0.1 yF — i -
[+]
\ I -
Ca=3pF L1=6.8 nH JH] AST20S - H g L3=18 ot RF OUT
1 o Bottom
— C2=0.1 pF
| WA

C4=100 pF R3=510Q

S-parameters & K-factor

30

S(2,2)
S(1.1)

20 s21
10
@ /
k=l
= 0
g \
& -10
8 / N— s1L
» 20 22
S12
-30
-40
0 200 400 600 800 1000
Frequency [MHz]
5
4 J
3 /,
g /'
w
2
g 2
8
7]
1
0

0 500 1000 1500 2000 250(
Frequency (MHz)

0 3000 3500

freq (470.0MHz to 860.0MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
70 470 1500 2700
Power Gain Gp dB 17.3 174 16.5 14.8
APPLICATION CIRCUIT Noise Figure NF dB 1.2 11 1.2 13
Input Return Loss RLi, dB -15 -6 -5 -9
ONU, 50 Q ;)utp;tg Re(taur.n Lozs ' RLout dB -6 -7 -14 -16
an - Lompression | p e | dBm | 160 | 164 | 19.0 19.5
Output Power
70 ~ 2700 MHz 3 |ntercept Point
1) OIP3 dBm 27.0 28.5 33.0 325
+5V Output Power
2" Intercept Point
Output Power? oIP2 dBm 34.0
Circuit Current lg mA 54

1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
2) OIP2 is measured with two tones (100MHz, 800MHz) at an output power of +0 dBm/tone, 700MHz.

Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +5V Top

R1=750 % R5=25 O )
C5=10nF i+ N VDDl GND)
|

1 WA
R2=5.1 kQ _
L1=220 nH C6=1pF
(

_— o1 =‘1?0 pF & (Coll Inductor) ——| |—]I
(&}
C L I Hr L2=220 nH
C2=1pF 1_ IH | AST20S @(Cou Inductor) RF S)UT
N
L €3=100 pF
; I =
/| WA R4=39 O
C4=100 pF R3=620
L3=12nH
S-parameters & Noise Figure
30
20
\ S21
10
g,
] S11
8 —— L su
g / [N\ S22
o 20 [l N
S12
_—
-30
-40
0 500 1000 1500 2000 2500 3000 3500
Frequency [MHz] freq (70.00MHz to 2.700GHz)
5 16
15
4 14
13
53 g T
2 o 12
E‘ I /
32 A
%] 5 10
z
1 0.9
0.8
° 0 500 1000 1500 2000 2500 3000 3500 o7 0 500 1000 1500 2000 2500 3000

Frequency (MHz) Frequency (MHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
2300 2500 2700
APPLICATION CIRCUIT Power Gain Gp dB 15.5 15.3 14.7
Noise Figure NF dB 1.2 1.2 1.2
LTE Input Return Loss RLin dB -9 -12 -10
Output Return Loss RLout dB -20 -17 -13
2300 - 2700 MHZ 1 dB Gain Com i
pression
Output Power Po(ds) dBm 175 175 175
ar rd i
oV 3 intercept Dot oP3 | dBm | 305 | 300 | 335
utput Power
Circuit Current lg mA 34
1) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vs = +5V
5 a Top
T el
C6=1pF
R1=750 Q R4=51 0
C5=10 nF
Il M
R2=51 kO
L1=15 nH C6=1uF
N C1=15 pF (Coil Inductor) —
I o
© [l . L2=15 nH
c2=1.2 pFL JH ] AST208 H g(co" 'T?”Ctor) RF QUT Bottom
il
I C3=10 pF
i W
C4=1nF R3=11kQ
S-parameters & K-factor
30
20
L sA_ 4
= 10
?g 0
g M — ’}1;/ S22
» T

200k

S12

2400
Frequency [MHz]

2600

2800

3000

Stability Factor

0 500

1000

1500 2000
Frequency (MHz)

2500

3000 3500

freq (2.300GHz to 2.700GHz)
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AST20S

High Gain, Low Noise Amplifier

. Frequency (MHz)
Parameter Symbol | Unit
900 1500 2100
APPLICATION CIRCUIT Power Gain Gp dB 14.0 135 135
Noise Figure NF dB 15 15 1.4
SMATV, 50 Q Input Return Loss RLin dB -6 -6 -9
Output Return Loss RLout dB -18 -14 -10
900 ~ 2100 MHz 1 dB Gain Compression
Output Power Pouds) dBm 6.5 6.0 55
rd i
3V 3" Intercept Point OP3 | dBm | 200 | 200 | 19.0
Output Power
Circuit Current lg mA 12
1) OIP3 is measured with two tones at an output power of -5 dBm/tone separated by 1MHz.
Schematic Ve 5 v Board Layout (FR4, 24x16 mm?, 0.8T)
S=+
0 Top
R1=750 0 R4=330
C5=10 nF % ~ ~
'|H I SR . voDlGND
Re= Tk C6=1 uF T M . :'
- =1 ~ I+
L2=82 nH I N £ = 2
RF IN c2=100 ¢F [ . « I
_{ | o _H ~ oUT
- Is _
[
C3=100 pF
- Bottom
1} A
. _l
S-parameters & K-factor
30
20
= 10 21
g 2 | ol
g 5 s11 od
£ = i1l . /
§ ] - S22
T .10
» Pl
(V ST
< 0 500 1000 1500 2000 2500 3000 3500
Frequency [MHz] freq (900.0MHz to 2.100GHz)
5
4
g3
i
z,
@
1 W‘Vﬂ
0 ) 500 1000 1500 2000 2500 3000 3500
Frequency (MHz)
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AST20S

APPLICATION CIRCUIT

High Gain, Low Noise Amplifier

Trans-impedance Amplifier

50 Q

50 ~ 2500 MHz

. Frequency (MHz)

Parameter Symbol Unit

50 200 950 2150 2500
Power Gain Gp dB 15.0 145 115 16.1 16.1
Output Return Loss | RLou dB -8 -8 -8 -15 -5
EIN EIN pA/rtHz 8.3 5.4 8.0 5.1 5.9
3 Intercept Point 2 2 2 2 2
Output Power? OIP3 dBm 15 13 9 8 5
Circuit Current lg mA 28

1) OIP3 is measured with two tones at an output power of -17 dBm/tone separated by 1MHz.

+5 V 2) OIP3 is measured with two tones at an output power of -20 dBm/tone separated by 1MHz.
Schematic Board Layout (FR4, 24x16 mm?, 0.8T)
Vdiode = +5V
C8=10uF
‘\}_{
R6=0 Q
C9=1ln F=R7=2000
" R3=620 Q L5=5.6 nH
R8=0 0 TW—’W T
N Lca % R10=0 Q
Cl=1nF C2=1nF =1nF c5
L T L X " Irs=180] 0°
) \ST20 = RE OUT

R9 10 ! ‘\/W‘L{ }—o
=2000 | =15pF 1y C3=1nE

L3 § % =150 nH §L2=120 nH

C6=10 nF| R2=5.1kQ
(BLMlSHD18ZSN) “H } YW } }—{“ hitp:/Awww.asb.co.kr
L4 R1 C7=1uF EB-363D3 +Vdevice]
(BLM15HD182SN) % =7500 TRsz o
Vs=+5V
S-parameters
25 0
20 -5
. L
{\ i B \

NN

Gain (dB)

\

10

\

\

0 500

1000

1500 2000
Frequency (MHz)

2500 3000

S22 (dB)
5 5
—
/

m /R

V

-25

0 500 1000 1500 2000 2500 3000

Frequency (MHz)
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AST20S

Noise Parameters
Vps = +3 V, Ips = 30 mA

Freq Fmin Topt Fopt Rns0
(Hz) (dB) (Mag.) (Ang.)

0.5e+9 0.03 0.86 -46.3 0.07
le+9 0.22 0.41 -12.3 0.07
1.5e+9 0.28 0.47 50.8 0.07
2e+9 0.4 0.38 56.7 0.08
2.5e+9 0.52 0.29 73.5 0.08
3e+9 0.54 0.31 90.9 0.08
4e+9 0.48 0.35 111.6 0.08
5e+9 0.71 0.43 130.1 0.07
6e+9 0.83 0.46 139.7 0.07
7e+9 0.82 0.54 148 0.07
8e+9 1.15 0.58 152.5 0.06
9e+9 1.3 0.59 156.1 0.07
10e+9 1.41 0.63 159.7 0.06

Vps = +3 V, Ips = 40 mA

Freq Fmin Topt Topt Rns0
(Hz) (dB) (Mag.) (Ang.)

0.5e+9 0 0.87 -48.4 0.07
le+9 0.18 0.38 -18.6 0.06
1.5e+9 0.18 0.45 62.7 0.06
2e+9 0.27 0.34 58.4 0.08
2.5e+9 0.48 0.26 74.3 0.07
3e+9 0.54 0.29 93.2 0.07
4e+9 0.5 0.33 114.7 0.08
5e+9 0.72 0.42 133 0.07
6e+9 0.83 0.45 142.3 0.07
7e+9 0.84 0.53 150 0.06
8e+9 1.15 0.56 154.2 0.06
9e+9 1.32 0.58 157.6 0.07
10e+9 1.42 0.63 161.1 0.06

High Gain, Low Noise Amplifier

40/41

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

November 2015



AST20S

High Gain, Low Noise Amplifier

Recommended Soldering Reflow Profile

20~40 sec
260 °C — e
Ramp-up
(3°Clsec) Ramp-down
(6 °Clsec)
200 °C
150 °C

60~180 sec
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