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GPS, GLONASS , Beidou and Galileo Front-End Module 
MODEL NO.: TN0089A REV. NO.:1

■ GENERAL DESCRIPTION 

The TN0089A is a front-end module (FEM) designed for GNSS including GPS, GLONASS, 

BeiDou, and Galileo applications. The TN0089A offers low noise figure, high linearity, and 

high out-band rejection characteristics brought by included high performance pre- SAW filter 

and low noise amplifier (LNA). The TN0089A can be operated from 1.5V to 3.3V single 

voltage. 

The TN0089A offers very small mounting area by included one SAW filter, only two 

external components, and very small package that 

is 1.5x1.1mm. 

 

■ Features 

 Low supply voltage        1.8/ 2.8V typ. 

 Low current consumption   2.8/3.6mA typ.   @VDD=1.8/ 2.8V, VCTL=1.8V 

0.1μA typ.       @VDD=1.8/ 2.8V, VCTL=0V (Stand-by mode) 

 High gain                15.0/15.5dB typ.  @VDD=1.8/ 2.8V, VCTL=1.8V, 

f=1575MHz, 1597~1606MHz 

 Low noise figure          1.55/1.50dB typ.  @VDD=1.8/ 2.8V, VCTL=1.8V, f=1575MHz 

1.75/1.70dB typ.  @VDD=1.8/ 2.8V, VCTL=1.8V, f=1597~1606MHz 

1.95/1.90dB typ.  @VDD=1.8/ 2.8V, VCTL=1.8V, f=1559~1591MHz 

 High out band rejection                     @VDD=1.8/ 2.8V, VCTL=1.8V, 

52dBc typ. f=704~915MHz, relative to 1575MHz 

43dBc typ. f=1710~1980MHz, relative to 1575MHz 

52dBc typ. f=2400~2500MHz, relative to 1575MHz 

 Small package size : 1.5 x 1.1 x 0.5 mm3  

 RoHS compliant and Halogen Free, MSL1 

 RF input internally pre-matched to 50Ω, RF output internally matched to 50Ω 

 Only 2 external SMD parts  
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(50Ω) (50Ω) 

Pin No. Symbol Function
1 VDD Power Supply
2 VCTL Power On/Off
3 GND Ground
4 PreIN RF Input
5 GND Ground
6 PreOUT Pre-Filter Output
7 LNAIN LNA Input
8 LNAOUT RF Output
9 GND Ground

10 GND Ground

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ Pin configuration 

 

 

 

 

 

■ Truth table 

 

 

 

Figure 1   Functional Block diagram 

Table 1 Pin Definition and Function 
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■ ELECTRICAL CHARACTERISTICS 1 (DC) 

Ta=+25℃, Zs=Zl=50G 
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■ ELECTRICAL CHARACTERISTICS 2 (RF) 

 VDD=2.8V, VCTL=1.8V, fRF=1575, 1597~1606, 1559~1591MHz, Ta=25℃, Zs=Zl=50Ω 
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■ ELECTRICAL CHARACTERISTICS 3 (RF): 

VDD=1.8V, VCTL=1.8V, Frf=1575, 1597~1606, 1559~1591MHz,MHz, Ta=25℃, Zs=Zl=50Ω 
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■ Typical characteristics 

Condition: VDD=2.8V, VCTL=1.8V, Ta=+25℃, Zs=Zl=50Ω 
 

      
 

S21, S12 (f=1450~1700MHz)                         S11, S22 (f=1450~1700MHz) 
 
 

    
 

VSWR (f=1450~1700MHz)                          Zin, Zout (f=1450~1700MHz) 
 
 
 

       
 

Out-of-band attenuation (f=50M~6GHz) 
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■ Typical characteristics 
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■ Typical characteristics 

Condition: VDD=1.8V, VCTL=1.8V, Ta=+25℃, Zs=Zl=50Ω 
 

      
 

S21, S12 (f=1450~1700MHz)                       S11, S22 (f=1450~1700MHz) 
 
 

      
 

VSWR (f=1450~1700MHz)                         Zin, Zout (f=1450~1700MHz) 
 
 
 

      
 

Out-of-band attenuation (f=50M~6GHz) 
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■ Typical characteristics 
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■ Application circuit 
 

 
 
 
■ Evaluation board 
 
                    (Top View) 

  
 
 
 

PCB 

Substrate: FR-4 

Thickness: 0.2mm 

Microstrip line width: 0.4mm 

(Z0=50) 

Size: 14.0mm x 14.0mm 
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■ OUTLINE DRAWING 

 

 

 

 

 

 

Top View 

Side View 

Bottom View 


