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XC2407A816UR-G 
1.6GHz ON/OFF Function LNA 
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* RBIAS should be used in ±1% tolerance and ±200ppm/℃ temperature stability.   

VDD [V] (TYP.) RBIAS [Ω] 
3.45 620 
3.00 470 
2.85 430 
1.80 150 

■GENERAL DESCRIPTION 
The XC2407A816UR-G is an ultra-low-noise amplifier (LNA) with low operating voltage, low noise figure (NF), low power 

consumption using CMOS process, The XC2407 is designed for GPS band frequency (1.6GHz). 
The IC's internal circuit can be placed in stand-by mode via the CE function, In the stand-by mode, consumption current is 

greatly reduced and there is no need to add external ON/OFF control function like LDO. 
External RBIAS can adjust power supply to any voltage of 1.71V~3.63V as self bias function. Standard power supply voltages 

are 3.45V, 3.00V, 2.85V and 1.80V. 
 

■APPLICATIONS 
●GPS band RF signal amplified 
 

■TYPICAL APPLICATION CIRCUIT
 

ETR2705-002a

■FEATURES
Noise Figure : NF=0.96dB (TYP.) (@1.575GHz) 
Low Power Consumption : 7.02mW (TYP.) (VDD=1.80V, RBIAS=430Ω) 
High Gain : S21=15dB (TYP.) (@1.575GHz) 
CE Function : CE “H” 1.1V～VDD (1.71V≦VDD≦3.15V)
 CE ”L” 0V～0.4V 
Operation Voltage Range : 1.71V～3.63V 
Output : CMOS Output 
 50Ω Driver Built-in 
Operating Temperature Range : - 40℃～+ 85℃ 
Package : USP-8A01 
Environmentally Friendly : EU RoHS Compliant, Pb Free 

  
 

TOP VIEW 

■TYPICAL PERFORMANCE
 CHARACTERISTICS 
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XC2407A816UR-G 
■BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 
* Diodes inside the circuit are an ESD protection diode. 

 
 
 

■PRODUCT CLASSIFICATION 
●Ordering Information 

PRODUCT NAME PACKAGE ORDER UNIT 

XC2407A816UR-G (*1) USP-8A01 3,000 / Reel 
(*1) The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant. 
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XC2407A816UR-G

■PIN CONFIGURATION 
 

                  
                                
        
 
 

■PIN ASSIGNMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

■FUNCTION CHART 
 
 

 

 
 
 
 

 

 

PIN NUMBER PIN NAME FUNCTION 

1 RF_IN RF Signal Input 

2 VSS1 Ground  

3 VSS2 Ground  

4 CE ON/OFF Control Pin 

5 RF_OUT RF Signal Output 

6 VDD Power Supply 

7 RBIAS1 RBIAS Connect Pin 

8 RBIAS2 RBIAS Connect Pin 

PIN NAME SIGNAL STATUS 

CE High Active 

CE Low Stand-by CE 

CE OPEN Undefined State 

USP-8A01 
（BOTTOM VIEW） 



 
 

4/18 

XC2407A816UR-G 
■ABSOLUTE MAXIMUM RATINGS 

 
 
 
 
 
 
 
 
 
 
 
 
 

* All voltages are described based on the VSS1 and VSS2 pin.   
VSS1 pin and VSS2 pin should be connected each other outside. 
(*1) The maximum value should be either VDD+0.3V or +4.00V in the lowest.   
(*2) The maximum value should be either RBIAS2+0.3V or +1.60V in the lowest.   
(*3) The maximum value should be either RBIAS2 or +1.60V in the lowest.   

PARAMETER SYMBOL RATINGS UNITS 
Power Supply Voltage VDD -0.3～4.0 V 

CE Input Voltage VCE -0.3～VDD+0.3 or 4.0 (*1) V 
Current Circuit  IDD 42 mA 

RBIAS1 Input Voltage RBIAS1 -0.3～VDD+0.3 or 4.0 (*1) V 
RBIAS2 Input Voltage RBIAS2 -0.3～+1.6 V 

RF Input Power PIN 10 dBm 
RF_IN Input Voltege VRF_IN -0.3～RBIAS2+0.3 or +1.6 (*2) V 

RF_OUT Input Voltege VRF_OUT 0～RBIAS2 or +1.6 (*3) V 
Power Dissipation Pd 120 mW 

Operating Ambient Temperature Topr -40～+85 ℃ 

Storage Temperature Tstg -55～+125 ℃ 

Ta=25℃ 



  

5/18 

XC2407A816UR-G

■ELECTRICAL CHARACTERISTICS 
●DC Characteristics      Ta=25℃ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(*1) For the relation of VDD and RBIAS, Please refer to the “Power Supply Voltage vs. RBIAS Table” below.   
(*2) RBIAS should be used in ±1% tolerance and ±200ppm/℃ temperature stability.   
 
 
 
 
●AC Characteristics     VDD=VCE=2.85V, RBIAS=430Ω, Ta=25℃ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
(*1) NF is the value excluding the substrate loss.   
 

Power Supply Voltage vs. RBIAS 
VDD [V] RBIAS [Ω] 

3.278～3.630 620 

2.850～3.150 470 

2.708～2.992 430 

1.710～1.890 150 

 

 

 

 

 

 

 

 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS CIRCUIT

RBIAS=620Ω (*2) 3.278 3.450 3.630 V ① 

RBIAS=470Ω (*2) 2.850 3.000 3.150 V ① 

RBIAS=430Ω (*2) 2.708 2.850 2.992 V ① 
Power Supply Voltage VDD 

RBIAS=150Ω (*2) 1.710 1.800 1.890 V ① 

Current Circuit IDD 
1.71V≦VDD≦3.63V (*1) 

VCE=VDD 
- 3.9 7.5 mA ① 

Stand-by Current ISTBY 
1.71V≦VDD≦3.63V (*1) 

VCE=0V 
- - 0.1 μA ① 

1.71V≦VDD≦3.15V 1.1 - VDD V ① 
CE "H" Level Voltage VCEH 

3.15V<VDD≦3.63V 1.3 - VDD V ① 

CE "L" Level Voltage VCEL - 0 - 0.4 V ① 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS CIRCUIT

Power Gain S21 f=1.575GHz 13.5 15.0 - dB ② 

Input Return Loss S11 f=1.575GHz - 9.5 - dB ② 

Output Return Loss S22 f=1.575GHz - 9.5 - dB ② 

Isolation S12 f=1.575GHz - -20 - dB ② 

Noise Figure (*1) NF f=1.575GHz - 0.96 - dB ③ 

Input Power IP3 IIP3 f=1.575GHz, 1.576GHz - -5.1 - dBm ④ 

Input Power IP2 IIP２ f=0.8GHz, 2.375GHz - 10.3 - dBm ④ 
Input Power @ 1dB 
Gain Conpression 

P1dB f=1.575GHz - -19 - dBm ② 
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XC2407A816UR-G 
■NOTE ON USE 

 

1. For temporary, transitional voltage drop or voltage rising phenomenon, the IC is liable to malfunction should the ratings be exceeded. 

2. Please eliminate static electricity from the operational table, people, and soldering iron. 

3. Please use noiseless power supply for stable operation.   

4. Please connect CBIAS to RBIAS2 pin as close as possible. 

5. VSS1 pin and VSS2 pin should be connected each other outside. 

6. Please ensure to use an external component which does not depend on bias or temperature too much. 
7. Torex places an importance on improving our products and their reliability. 

We request that users incorporate fail-safe designs and post-aging protection treatment when using Torex products in their systems. 
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XC2407A816UR-G

■TEST CIRCUITS 
 

●Circuit ① (DC Characteristics: Power Supply Pin Voltage, Circuit Current, Stand-by Current) 
 
 
 
 

 

 
 
 
 
 

 

●Circuit ② (Power Gain, Input Return Loss, Output Return Loss, Isolation, Input Power @ 1dB Gain Compression) 
 
 

 
 
 
 
 

 
 

●Circuit ③ (Noise Figure) 
 

 
  
 
 
 

V
CE

RF_OUT

VDD

VSS2

VSS1

RBIAS CBIAS

POUT

PIN

A
RF_IN RBIAS1

RBIAS2

VDD

VCE

* PIN / POUT is 50Ω 

(*1) Refer to the circuit ⑤ for the block detail. 

(*1) Refer to the circuit ⑤ for the block detail. 
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XC2407A816UR-G 
■TEST CIRCUITS (Continued) 
 
●Circuit ④ (Input Power IP3, Input Power IP2) 
 
 

 
 
 
 
 
 
 

 
 

 

●Circuit ⑤ (XC2407 series, the circuit of the block) 
 

 

 
       
          
 

VDD (V) (TYP.) RBIAS (Ω) 
3.45 620 
3.00 470 
2.85 430 
1.80 150 

* RBIAS should be used in ±1% tolerance and ±200ppm/℃ temperature stability.   
 

(*1) Refer to the circuit ⑤ for the block detail. 
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XC2407A816UR-G

■TEST CIRCUITS (Continued) 
 
Evaluation Board 

 

 
 
PCB (FR-4) 
MICROSTRIPLINE WIDTH=0.6mm 
t=0.18mm 
PCB size=18mm × 20mm 
 
* Please use an external component which does not depend on bias or temperature too much. 
 
 
External Components 

SYMBOL SPEC COMMENT 

C1 10nF - 

C2 100pF - 

L1 18nH 
MURATA 

(LQW15A18NG00D) 

2 11nH 
MURATA 

(LQW15A11NG00D) 

L3 8.7nH 
MURATA 

(LQW15A8N7G00D) 

RBIAS - 
Less than ±1% tolerance,  

Less than ±200ppm/℃ temperature stability 

VDD

VCE

VSS

18mm

20mm

PIN

POUT

C1

C2

RBIAS

L1

L2

L3



 
 

10/18 

XC2407A816UR-G 
■TYPICAL PERFORMANCE CHARACTERISTICS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1) 回路電流 - 電源端子電圧特性例 (2) CE"H"レベル電圧 - 電源端子電圧特性例

(3) CE"L"レベル電圧 - 電源端子電圧特性例 (4) 挿入電力利得 - 電源端子電圧特性例

(5) 入力側リターンロス - 電源端子電圧特性例 (6) 出力側リターンロス - 電源端子電圧特性例
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(1) Current Circuits vs. Supply Voltage (2) CE “H” Level Voltage vs. Supply Voltage 

(3) CE “L” Level Voltage vs. Power Supply Voltage 

(5) Input Return Loss vs. Power Supply Voltage (6) Output Return Loss vs. Supply Voltage 

(4) Power Gain vs. Power Supply Voltage 
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XC2407A816UR-G

■TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(7) アイソレーション - 電源端子電圧特性例 (8) 雑音指数 - 電源端子電圧特性例

(9) 入力IP3 - 電源端子電圧特性例 (10)  入力IP2 - 電源端子電圧特性例

(11)  1dB利得圧縮時入力電力 - 電源端子電圧特性例 (12) 挿入電力利得 - 周囲温度特性例

XC2407A816

-22.2

-22.1

-22

-21.9

-21.8

2.6 2.7 2.8 2.9 3 3.1

Power Supply Voltage : VDD (V)

Is
o
la

ti
o
n
 :
 S

1
2
 (
dB

)

VDD=VCE、Ta=25℃, f=1.575GHz

XC2407A816

0.4

0.6

0.8

1

1.2

1.4

1.6

2.6 2.7 2.8 2.9 3 3.1

Power Supply Voltage : VDD (V)

N
o
is

e
 F

ig
u
re

 :
 N

F
 (
dB

)

VDD=VCE、Ta=25℃, f=1.575GHz

XC2407A816

9

10

11

12

13

14

2.6 2.7 2.8 2.9 3 3.1

Power Supply Voltage : VDD (V)

In
pu

t 
P

o
w

e
r 

IP
2
 :
 I
IP

2
 (
dB

m
)

VDD=VCE, Ta=25℃,

f=0.8GHz, 2.375GHz

XC2407A816

-20

-19

-18

-17

-16

-15

2.6 2.7 2.8 2.9 3 3.1

Power Supply Voltage  : VDD (V)

In
pu

t 
P

o
w

e
r 

@
 1

dB
 G

ai
n
 C

o
m

pr
e
ss

io
n

: 
P

1
dB

 (
dB

m
)

VDD=VCE、Ta=25℃, f=1.575GHz

XC2407A816

13

14

15

16

17

18

-50 -25 0 25 50 75 100

Ambient Temperature : Ta (℃)

P
o
w

e
r 

G
ai

n
 :
 S

2
1
 (
dB

)

VDD=VCE=2.85V,f=1.575GHz

XC2407A816

-7

-6.5

-6

-5.5

-5

-4.5

-4

2.6 2.7 2.8 2.9 3 3.1

Power Supply Voltage : VDD (V)

In
pu

t 
P

o
w

e
r 

IP
3
 :
 I
IP

3
 (
dB

m
)

VDD=VCE, Ta=25℃,

f=1.575GHz, 1.576GHz

(7) Isolation vs. Power Supply Voltage (8) Noise Figure vs. Power Supply Voltage 

(9) Input Power IP3 vs. Power Supply Voltage (10) Input Power IP2 vs. Power Supply Voltage 

(11) Input Power @ 1dB Gain Compression vs. Power Supply Voltage (12) Power Gain vs. Ambient Temperature 
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XC2407A816UR-G 
■TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(13) 入力側リターンロス - 周囲温度特性例 (14) 出力側リターンロス - 周囲温度特性例

(15) アイソレーション - 周囲温度特性例 (16)  雑音指数 - 周囲温度特性例

(17)  入力IP3 - 周囲温度特性例 (18) 入力IP2 - 周囲温度特性例
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(13) Input Return Loss vs. Ambient Temperature (14) Output Return Loss vs. Ambient Temperature 

(15) Isolation vs. Ambient Temperature (16) Noise Figure vs. Ambient Temperature 

(17) Input Power IP3 vs. Ambient Temperature (18) Input Power IP2 vs. Ambient Temperature 
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XC2407A816UR-G

■TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(19) 1dB利得圧縮時入力電力 - 周囲温度特性例 (20) 挿入電力利得 - 周波数特性例

(21) 入力側リターンロス - 周波数特性例 (22) 出力側リターンロス - 周波数特性例

(23)  アイソレーション - 周波数特性例 (24) 挿入電力利得－入力電力特性例

XC2407A816

4

6

8

10

12

14

16

18

20

1 1.2 1.4 1.6 1.8 2

Frequency: f (GHz)

P
o
w

e
r 

G
ai

n
 :
 S

2
1
 (
dB

)

85℃

25℃
-40℃

VDD=VCE=2.85V

XC2407A816

-12

-10

-8

-6

-4

-2

0

1 1.2 1.4 1.6 1.8 2

Frequency : f (GHz)

In
pu

t 
R

e
tu

rn
 L

o
ss

 :
 S

1
1
 (
dB

)

25℃

-40℃

85℃

VDD=VCE=2.85V

XC2407A816

-16

-14

-12

-10

-8

-6

-4

-2

0

1 1.2 1.4 1.6 1.8 2

Frequency : f (GHz)

O
u
tp

u
t 

R
e
tu

rn
 L

o
ss

 :
 S

2
2
 (
dB

)

25℃

-40℃

85℃

VDD=VCE=2.85V

XC2407A816

-60

-50

-40

-30

-20

-10

0

1 1.2 1.4 1.6 1.8 2

Frequency : f (GHz)

Is
o
la

ti
o
n
 :
 S

1
2
 (
dB

)

25℃

-40℃

85℃

VDD=VCE=2.85V

XC2407A816

6

8

10

12

14

16

18

20

-40 -35 -30 -25 -20 -15 -10

Input Power : PIN (dBm)

P
o
w

e
r 

G
ai

n
 :
 S

2
1
 (
dB

)

85℃

25℃ -40℃

VDD=VCE=2.85V

XC2407A816

-20

-19

-18

-17

-16

-15

-50 -25 0 25 50 75 100

Ambient Temperature : Ta (℃)

VDD=VCE=2.85V,f=1.575GHz

In
pu

t 
P

o
w

e
r 

@
 1

dB
 G

ai
n

C
o
m

pr
e
ss

io
n

:
P

1
dB

(d
B

m
)

In
pu

t P
ow

er
 @

 1
dB

 G
ai

n 
C

om
pr

es
si

on
 

:P
1d

B
(d

B
m

)

(19) Input Power @ 1dB Gain Compression vs. Ambient Temperature (20) Power Gain vs. Frequency 

(21) Input Return Loss vs. Frequency (22) Output Return Loss vs. Frequency 

(23) Isolation vs. Frequency (24) Power Gain vs. Input Power 
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XC2407A816UR-G 
■TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(25) 出力電力/IM3 － 入力電力特性例 (26)入力側リターンロス －周波数特性例 (スミス図)

(27) 出力リターンロス －周波数特性例 (スミス図)
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(25) Output Power / IM3 vs. Input Power (26) Input Return Loss vs. Frequency (Smith Chart) 

(27) Output Return Loss vs. Frequency (Smith Chart) 
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XC2407A816UR-G

■PACKAGING INFORMATION 
 
●USP-8A01 (unit:mm) 
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XC2407A816UR-G 
■PACKAGING INFORMATION (Continued) 
 
●USP-8A01 Reference Pattern Layout (unit:mm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
●USP-8A01 Reference Metal Mask Design (unit:mm) 
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Is cupper area.

Mark ※ is opening of resist.  
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XC2407A816UR-G

■MARKING RULE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MARK PRODUCT SERIES 

7 XC2407******-G 

MARK 
② 

PRODUCT SERIES 

A XC2407A*****-G 

MARK 
③ 

PRODUCT SERIES 

8 XC2407*8****-G 

 

  ① represents product series.   
 USP-8A01

8
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①
②

③

④
⑤

 

  ③ represents product.   

④,⑤ represents production lot number.   

01 to 09, 0A to 0Z, 11 to 9Z, A1 to A9, AA to AZ and B1 to ZZ in order. 
(G, I, J, O, Q, W excepted) 
*No character inversion used. 

 

  ② represents product.   
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XC2407A816UR-G 
 
 

1. The products and product specifications contained herein are subject to change without 

notice to improve performance characteristics.  Consult us, or our representatives 

before use, to confirm that the information in this datasheet is up to date. 

2. We assume no responsibility for any infringement of patents, patent rights, or other 

rights arising from the use of any information and circuitry in this datasheet. 

3. Please ensure suitable shipping controls (including fail-safe designs and aging 

protection) are in force for equipment employing products listed in this datasheet. 

4. The products in this datasheet are not developed, designed, or approved for use with 

such equipment whose failure of malfunction can be reasonably expected to directly 

endanger the life of, or cause significant injury to, the user. 

(e.g. Atomic energy; aerospace; transport; combustion and associated safety 

equipment thereof.) 

5. Please use the products listed in this datasheet within the specified ranges. 

Should you wish to use the products under conditions exceeding the specifications, 

please consult us or our representatives. 

6. We assume no responsibility for damage or loss due to abnormal use. 

7. All rights reserved. No part of this datasheet may be copied or reproduced without the 

prior permission of TOREX SEMICONDUCTOR LTD. 

 

 

 

 

 



                                        Tел:  +7 (812) 336 43 04 (многоканальный) 
                                                    Email:  org@lifeelectronics.ru 
 
                                                         www.lifeelectronics.ru 

 

ООО “ЛайфЭлектроникс”                                                                                                                  “LifeElectronics” LLC 
ИНН 7805602321 КПП 780501001 Р/С 40702810122510004610 ФАКБ "АБСОЛЮТ БАНК" (ЗАО) в г.Санкт-Петербурге К/С 30101810900000000703 БИК 044030703  

 

      Компания «Life Electronics» занимается поставками электронных компонентов импортного и 
отечественного производства от производителей и со складов крупных дистрибьюторов Европы, 
Америки и Азии. 

С конца 2013 года компания активно расширяет линейку поставок компонентов по направлению 
коаксиальный кабель, кварцевые генераторы и конденсаторы (керамические, пленочные, 
электролитические),  за  счёт заключения дистрибьюторских договоров 

      Мы предлагаем: 

 Конкурентоспособные цены и скидки постоянным клиентам. 

 Специальные условия для постоянных клиентов. 

 Подбор аналогов. 

 Поставку компонентов в любых объемах, удовлетворяющих вашим потребностям. 
 

 Приемлемые сроки поставки, возможна ускоренная поставка. 

 Доставку товара в любую точку России и стран СНГ. 

 Комплексную поставку. 

 Работу по проектам и поставку образцов. 

 Формирование склада под заказчика. 
 

 Сертификаты соответствия на поставляемую продукцию (по желанию клиента). 

 Тестирование поставляемой продукции. 

 Поставку компонентов, требующих военную и космическую приемку. 

 Входной контроль качества. 

 Наличие сертификата ISO. 
 

       В составе нашей компании организован Конструкторский отдел, призванный помогать 
разработчикам, и инженерам. 

  Конструкторский отдел помогает осуществить: 

 Регистрацию проекта у производителя компонентов. 

 Техническую поддержку проекта. 

 Защиту от снятия компонента с производства. 

 Оценку стоимости проекта по компонентам. 

 Изготовление тестовой платы монтаж и пусконаладочные работы. 
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