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uN1510 

GPS Receiver RF Front-end 
 
Features 
Fully integrated GPS L1 RF front-end 
• Converts L1 band signals to digital 

baseband 2-bit I/Q output 
• Direct connection to passive antenna 
• Integrated LNA and SAW filter 
• Compatible with common CDMA, 

GSM, and GPS reference frequencies 
• Glue-less interface to uN8130 and 

uN2110 GPS baseband receivers  
• 1.8V and 3V digital I/O 

 
Low Power Consumption 
• Typically less than 52 mW at 1.8V 
• Configurable low-power modes 

 
Small Area, Lead Free and Green 
• 5x7x1.8 mm3 size 
• 0.8mm pin pitch 
• Lead-free (RoHS compliant) and 

halogen free,  compliant with a Pb 
free reflow profile 

• Compatible with surface mount 
assembly lines 

 

Description 
The uN1510 is a complete GPS RF 
down-converter that integrates all of the 
RF circuitry required to implement a 
high sensitivity GPS L1 RF front-end 
into a single 5 x 7 x 1.8mm3 surface 
mount package.  The uN1510 can 
directly connect to a passive GPS 
antenna.  Incorporating adjustable gain, 
the module is also compatible with 
active antennas powered externally 
through a bias Tee.  
 
The module provides a 2-bit digital I/Q 
output that directly connects to an 
external GPS baseband processor such 
as the u-Nav uN8130 or uN2110.  The 
uN1510 on-chip frequency synthesizer 
requires an external reference frequency.  
Configurable frequency plans include 
common wireless frequencies: 
 

Reference (MHz) Application 

13.0 GSM 

16.3676 Standard 

19.2 CDMA 

26.0 GSM 

32.7352 Standard 

 

The uN1510 includes one LNA and an 
uN1008 RFIC both operating from a 
single 1.8 volt power supply.  Digital I/O 
is either 1.8 or 3V, determined by the 
I/O supply voltage.  Use with uN2110 
requires 3V I/O while uN8130 supports 
both I/O levels.  The operating power for 
the uN1510 is less than 52 mW fully 
active. 
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The uN1510 module achieves its small 
size by use of advanced packaging 
techniques. The module is compatible 
with high volume surface mount 
assembly lines and is compliant with a 
lead-free reflow profile.  
 
 
The uN1510 module significantly 
reduces the complexity of GPS RF Front 
End design. The high level of integration 
in the module allows a complete stand-
alone GPS receiver implementation with 
the addition of just three major 
components: u-Nav uN2110 GPS 
Baseband Processor with integrated  

8Mbit Flash, TCXO, and RTC (Real 
Time Clock) crystal as conceptually 
illustrated in the figure below:    
 

16.5mm

uN1510
(7X5)

uN2110
(8.5x8.5)

TCXO
(4X3)

RTC
(2x4)

10
m

m

8Mbit
Flash

16.5mm

uN1510
(7X5)

uN1510
(7X5)

uN2110
(8.5x8.5)

TCXO
(4X3)

TCXO
(4X3)

RTC
(2x4)

10
m

m

8Mbit
Flash

 
Figure 1.  uN1510 with Baseband 

 
The uN1510 is ideal for GPS 
applications requiring high performance 
in a minimum area such as PDAs, 
cellular phones, pagers, watches, and 
personal navigation devices.  

Block Diagram 
The uN1510 block diagram is illustrated below:  
 

 
Figure 2: uN1510 Block Diagram 
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Pin Description 
The pin description for the uN1510 in the 26 lead package is shown in Table 1 below.   
The signal type symbols are as follows: A = Analog, D = Digital, RF = Radio Frequency,           
I = Input, O = Output, IO = Input/Output. 

Table 1: Pin Description 
Pin Name Type Description 
1 MCLK DO Reference clock used by internal ADCs and the external baseband IC, 

buffered from FREF or derived from VCO depending on frequency plan. 
2 IMAGN DO In-phase IF signal magnitude output 
3 ISIGN DO In-phase IF signal sign output 
4 QMAGN DO Quadrature IF signal magnitude output 
5 QSIGN DO Quadrature IF signal sign output 
6 VDD_IO - Digital power for IO ring, 1.8 or 3V 
7 SDIO DIO SPI serial data input and output pin 
8 SCK DI SPI serial clock input 
9 GND - Ground 

10 VDD_RF - Analog power for RF circuits, 1.8V 
11 VDD_IF - Analog power for IF analog circuits, 1.8V 
12 TPI AO Test monitor output point for various internal I-channel signals, sampled 

on power-on for frequency plan mode selection 
13 TPQ AO Test monitor output point for various internal Q-channel signals, 

sampled on power-on for frequency plan mode selection 
14 GND -  
15 XCS DI SPI serial data chip select 
16 VDD_DIG - Power for the feedback counter and MCLK counter, 1.8V 
17 RFEN DI Enables operation of the input buffer for the reference clock when driven 

high.  MCLK pin is not active when RFEN is low. 
18 ISW - LO Frequency Synthesizer’s loop filter pin, intended as a test point.  Do 

not connect anything to this pin. 
19 FREF AI Reference clock for the LO frequency synthesizer, limited sinewave, 

nominally 1000mVpp.   
20 VDD_VCO - Analog power for the RF VCO, 1.8V 
21 GND  Ground 
22 ANT RF GPS antenna connection 
23 GND - Ground 
24 GND -  
25 VDD_LNA - Analog power for LNA, 1.8V 
26 GND  Ground 

 
NOTE:  Ground pins must connect directly to a good ground plane via short traces in board-level design 
consistent with standard RF design practices.  VDD supplies should be individually bypassed, components 
placed as physically close to package pins as possible, with multiple ground vias to ground plane. 
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Device Frequency Plan 
The uN1510 device is designed to work with common FREF frequencies.   Each FREF 
frequency defines one of six modes of operation.  The frequency plan for these modes is 
shown in Table 2.  The Mode/Power Control Register, described in the Register 
Programming section, is used to select modes.   

Table 2: Frequency Modes 
Signal 
Name 

CDMA GSM 26 GSM 13 uNav 1 uNav 2 uNav 3 Units

FREF 19.2 26 13 16.3676 32.7352 16.367667 MHz
        
LO, FVCO 1573.389474 1574.181818 1574.181818 1573.873958 1573.873958 1571.296032 MHz
        
IF/BB 
Signal 

2.030526316 1.238181818 1.238181818 1.546042105 1.546042105 4.123968 MHz

        
MCLK 16.38947368 16.39772727 16.39772727 16.3676 32.7352 16.367667 MHz
 FVCO/96 FVCO/96 FVCO/96 FREF/1 FREF/1 FREF/1  
        
PLL 
Update* 

1.010526316 1.181818182 1.181818182 0.861452632 0.861452632 2.045958375 MHz

Note that MCLK is either a Div-by-1 or Div-by-96 signal (corresponding to FREF/1 or FVCO/96). 
*  Update rate of the LO frequency synthesizer 

 
Bit 5 of the Mode/Control Register doubles the MCLK frequency of the first three 
modes; CDMA, GSM 26, and GSM 13.  When set, the MCLK frequency is in 2x MCLK 
mode.  When cleared, the MCLK frequency is in 1x MCLK mode.  MCLK will not 
glitch when switching from 1x to 2x MCLK operation or back again. 

Table 3: 1x and 2x MCLK Modes 
Signal Name CDMA GSM 26 GSM 13 Units 
FREF 19.2 26 13 MHz 
     
LO, FVCO 1573.389474 1574.181818 1574.181818 MHz 
     
IF/BB Signal 2.030526316 1.238181818 1.238181818 MHz 
     
1x MCLK 16.38947368 16.39772727 16.39772727 MHz 
 FVCO/96 FVCO/96 FVCO/96  
     
2x MCLK 32.77894737 32.79545455 32.79545455 MHz 
 FVCO/48 FVCO/48 FVCO/48  
     
PLL Update* 1.010526316 1.181818182 1.181818182 MHz 

Note that MCLK is either a Div-by-96 or Div-by-48 signal (FVCO/96 or FVCO/48). 
*  Update rate of the LO frequency synthesizer 
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Register Programming 
 
Serial Port Interface, SPI 
The uN1510 is controlled through an SPI interface.   The SPI port is bi-directional for 
reading and writing from/to the internal registers.  The data width (also the register 
width) is 8 bits and the address width is 16 bits.  There is also an 8 bit read and write 
command.   
 
For data transfers XCS is brought low, serial data is presented at the SDIO pin, and a 
clock is applied to the SCK pin.  The first 24 pulses applied to the SCK pin will shift 
SDIO data into an internal shift register on the rising edge of each clock.  The write and 
read flag in the first 8 bits of data is detected.  The next 16 bits of data is the register 
address.  After the first 24 pulses, 8 more pulses are required to shift data into the 
designated register (for write) or out to the SDIO pin (for read).  
 
Incorrect read/write operations occur with less than 32 SCK pulses and/or improper 
termination of XCS signal.  The protocols for write and read operations illustrated below 
in figure 3 must be followed.  
 
All transfers are shifted into or out of the serial port MSB first.  The maximum speed for 
write and read modes of the serial port is 5 MHz.  
 

 
Figure 3: SPI Interface Timing for Write and Read Modes 

 
The internal registers of the uN1510 are summarized in Table 4.  The contents of the 
internal registers are initialized to their default values automatically upon power up. 
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During power down or sleep modes, the serial port remains active and register content is 
retained.   

Table 4: Internal Registers 

Name Address Type Description 
Device 0x00 Read Only Device ID and Device Revision 
Mode/Power 
Control 

0x01 Write/Read Mode Indicators for Frequency Mode 
selection.  Addition Frequency mode 
control, Power down control 

I_Gain 0x02 Write/Read I Channel Gain Selects: LPF Gain 
Selects, Coarse-Gain Selects, Fine-
Gain Selects. 

Q_Gain 0x03 Write/Read Q Channel Gain Selects: LPF Gain 
Selects, Coarse-Gain Selects, Fine-
Gain Selects. 

Test CTRL 0x04 Write/Read Test Control and Test Selection Bits 
RESET 0xFF N/A Write 0xFF to initiate a chip-level 

initialization except Mode Indicators.  
Mode Indicators are initialized upon 
power up only.  

 
Device Register 
The Device ID and Device Revision can be read from this register.  Read back 
hexadecimal value 0x83 for device version uN1008 ES4. 
 
Mode/Power Control Register 
The Mode/Power Control Register bits are as shown in Table 5. 
 

Table 5: Mode/Power Control Register 

Bit Description Default 
7 Mode indicator bit Value reflects logic level on TPI 

pin after power-up 
6 Mode indicator bit Value reflects logic level on 

TPQ pin after power-up 
5 Enable MCLK 2X mode 0 
4 Enable uNav 3 mode 0 
3 Enable uNav 2 mode 0 
2 Power down Bandgap, Vbias, and Ibias 0 
1 Power down LO freq synthesizer 0 
0 Power down Receive Path: RF, IF, and 

ADC 
0 

 
Bits 6 and 7 of the Mode/Power Control register are initialized by external resistors 
(typically 10KΩ) connected to TPI and TPQ after power-up.  The resistors on TPI and 
TPQ should connect to power supply for logic “1” or ground potential for logic “0”.  Bits 
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6 and 7 of the Mode/Power Control Register are set by TPI and TPQ respectively.  The 
frequency mode indicated by these bits is shown in Table 6.  After initialization on 
power-up, changes to the states of bit 6 and bit 7 are ignored and these bits are read-only 
via SPI.  These bits are initialized again if power supply is removed and re-applied.     
 

Table 6: Mode/Power Control Register Mode Indicator Bits 
Bit 7 Bit 6 Mode FREF (MHz) 

1 1 CDMA 19.2 
1 0 GSM 26 26 
0 1 GSM 13 13 
0 0 uNav 1 16.3676 

 
 
Setting Bit 5 of the Mode/Control Register doubles the MCLK frequency of the first 
three modes; CDMA, GSM 13, and GSM 26.  This additional frequency plan is 
shown in Table 3 in the Device Frequency Plan section.   
 
Setting bits 4 and 3 of the Mode/Power Control register enables the uNav 3 and uNav 2 
modes respectively.  Setting bit 4 enables uNav 3 mode directly while setting bit 3 
enables uNav 2 mode only when uNav 1 mode is initially configured (bit 6 = bit 7 = “0”). 
The modes can only be enabled via an SPI write operation.    These bits are mutually 
exclusive.   
   
Bits 2..0 of the Mode/Power Control Register are used to control the power mode 
settings.  Setting the bit to a “1” will power down the corresponding circuitry.  To enter 
Sleep Mode, reset RFEN pin to logic “0”, and set bit0, bit1 and bit2 to “1” to power 
down the whole uN1510.  For faster wake-up, do not set bit2 to “1”. 
 
IGain and QGain Registers 
The LPF, Coarse Gain and Fine Gain amplifiers of the I and Q paths have adjustable 
gains.  The gain control registers IGAIN and QGAIN control these gains and contain the 
same control bits.  IGAIN controls the I-channel gain while QGAIN controls the Q-
channel.  The bits of these registers are shown in Table 7. 

Table 7: I GAIN and QGAIN Registers 

Bit Description Default 
7 LPF Gain Select (MSB) 0 
6 LPF Gain Select  1 
5 LPF Gain Select (LSB) 0 
4 Coarse-Gain Select (MSB) 0 
3 Coarse-Gain Select (LSB) 0 
2 Fine-Gain Select (MSB) 0 
1 Fine-Gain Select  0 
0 Fine-Gain Select (LSB) 0 

 



 uN1510 GPS Receiver Front-end 
 

Final Data Sheet 
Doc. No. 151001   8 

Bits 7..5 control the gains of the LPF as shown in Table 8.  The LPF is implemented by 
cascading two biquad filters each with programmable gains of 8, 16, or 24 dB.  The 
cascaded biquads can be programmed for overall filter gains of 16, 24, 32, 40, and 48 dB.   
 

Table 8: IGAIN and QGAIN Register LPF Gain Settings 

Bit7 Bit6 Bit5 Gain of 1st Biquad + 
Gain of 2nd Biquad (dB) 

Total Gain 
(dB) 

Remarks 

0 0 0 - - Reserved Setting
0 0 1 - - Reserved Setting
0 1 0 8+8 16 Default value 
0 1 1 16+8 24 
1 0 0 24+8 32 
1 0 1 24+16 40 
1 1 0 24+24 48 
1 1 1 24+24 48 

 
Bits 4..3 of the IGAIN and QGAIN registers control the gain of the coarse-gain 
amplifiers.    The coarse-gain amplifier provides programmable 0, 8 or 16 dB gain as 
shown in Table 9. 
 

Table 9: IGAIN and QGAIN Registers Coarse Gain Amp Settings 

Bit4 Bit3 Gain (dB) Remarks 
0 0 0 Default value 
0 1 8  
1 0 16  
1 1 16  

 
Bits 2..0 of the IGAIN and QGAIN registers control the gain of the fine-gain amplifiers.    
The fine-gain amplifier provides programmable gains of 9 to 16 dB in 1-dB step as 
shown in Table 10. 
 

Table 10: IGAIN and QGAIN Registers Fine Gain Amp Settings 

Bit2 Bit1 Bit0 Gain (dB) Remarks 
0 0 0 9 Default value 
0 0 1 10  
0 1 0 11  
0 1 1 12  
1 0 0 13  
1 0 1 14  
1 1 0 15  
1 1 1 16  
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Test Features 
Two test output pins, TPI and TPQ, are provided to monitor signals of I and Q channels 
concurrently.  These test signals facilitate device evaluation, product characterization, 
and system verification.  They are single-ended output signals.  The test signals are 
controlled by the Test Control Register bits as shown in Table 11 below.  
 
The TPI and TPQ pins can be activated after the chip has been powered up and the 
internal registers have initialized. The external resistors connected to TPI and TPQ that 
are used to initialize the Mode/Power Control Register must be switched out during 
testing.  
 

Table 11: Test CTRL Register 

Bit Description Default 
7 Enable the I channel Test Point pin TPI 0 
6 Enable the Q channel Test Point pin TPQ 0 
5 Reserved 0 
4 Reserved 0 
3 Test select bit 3 0 
2 Test select bit 2 0 
1 Test select bit 1 0 
0 Test select bit 0 0 

 
Setting Bits 7 and 6 enables the I and Q channel test points respectively.  Setting bits 3..0 
shown in Table 12 selects the test points. Bit settings other than those shown are reserved 
settings. 
 

Table 12: Test CTRL Register Test Select Bits 

Bit3 Bit2 Bit1 Bit0 TPI TPQ Remarks 
0 0 0 0 Zero TC current PTAT current Current output 
0 0 0 1 I Mixer Q Mixer Composite gain of 

LNA and mixer 
0 0 1 0 I BiQuad 1 Q BiQuad 1 Output of BiQuad 1 
0 0 1 1 I BiQuad 2 Q BiQuad 2 Output of BiQuad 2 
0 1 0 0 I Amp 1 Q Amp 1 Output of coarse-gain 

amplifier 
0 1 0 1 I Amp 2 Q Amp 2 Output of fine-gain 

amplifier 
1 1 1 1 Not driven Not driven Default state 
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Electrical Characteristics 
Refer to the uN1008 Data Sheet for full specifications on the uN1008 which is embedded 
in the uN1510.  The following electrical specifications are applicable to the uN1510 as a 
whole. 
 
Absolute Maximum Ratings 

Table 13: Absolute Maximum Ratings 

Item Symbol Min. Max. Units
Storage temperature range TSTG -55 +150 oC 
Operating temperature (ambient) TA -40  +85 oC 
Maximum power dissipation (TA = +85 oC) PD  500 mW 
Peak Reflow Temperature, maximum of 10 sec TPEAK  260 °C 
Current on any pin to avoid latch-up IMAX -30 +30 mA 
ESD protection of non-RF pins VESD1 1000  V 
ESD protection of RF pins and test monitor pins VESD2 250  V 
Supply voltage, analog VDD_RF, VDD_IF and 
VDD_VCO 

AVDD -0.3 AVDD+0.3 V 

Supply voltage, VDD_DIG DVDD -0.3 DVDD +0.3 V 
Supply voltage, digital I/O VDD_IO IOVDD -0.3 IOVDD 

+0.3 
V 

Input pin voltage, I/O V_IO -0.3 IOVDD 
+0.3 

V 

Input pin voltage, analog V_ANA -0.3 AVDD +0.3 V 
Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the 
device. These are stress ratings only, and functional operation of the device at these or any other conditions 
beyond those indicated under “Recommended Operating Conditions” is not implied. Exposure to absolute-
maximum-rated conditions for extended periods may affect device reliability. 
 
Recommended Operating Conditions 

Table 14: Operating Temperature and Voltage Range 

Item Symbol Min Typ Max Unit 
Operating temperature  TA -40   +85 °C 
Supply voltage, analog 
VDD_IF,VDD_RF,VDD_VCO 

AVDD 

note1 
1.71 1.8 1.89 V 

Supply voltage, digital 
VDD_DIG   

DVDD 

note1 
1.71 1.8 1.89 V 

Supply voltage, digital I/O 
VDD_IO in 1.8 and 3V ranges 

IOVDD 

note1,2 
1.71 
2.7 

1.8 
3.0 

1.89 
3.3V 

V 

1AVDD and DVDD should be at the same voltage level.   
2VDD_IO features both 1.8V and 3.0V nominal ranges 
 
Operation of the product at -40C is assured with ATE guard banded conditions at room temperature test 
point.  Updates are done to these limits as needed and in accordance with the u-Nav policy of change 
notification.
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Digital Signal Characteristics 

Table 15: Digital DC Characteristics 

Item Condition Min Typ Max Unit 
Input Pin Capacitance, CIN   3 pF 
Input Logic High, VIH  0.7*IOVDD   V 
Input Logic Low, VIL   0.3*IOVDD V 
Input Leakage Current, ILI At 25°C for all 

digital pins 
-1  1 uA 

Output Load Capacitance, CL All digital pins  20 pF 
CMOS Output Logic High, 
VOH 

IOH = -1 mA 0.8*IOVDD  IOVDD V 

CMOS Output Logic Low, 
VOL 

IOL = +1 mA GND  0.2*IOVDD V 

CMOS Output Rise Time At 20 pF   10 nS 
CMOS Output Fall Time At 20 pF   10 nS 
 

Table 16: Digital AC Characteristics 

Item Condition Min Typ Max Unit 
SPI Clock Frequency   5 MHz 
SCK Duty Cycle  40  60 % 
XCS Setup Time, tS  5 7.5  nS 
XCS Hold Time, tAH  1 1.5  nS 
Data Input Setup Time, 
tDIS 

 5 7.5  nS 

Data Input Hold Time, 
tDIH 

 1 1.5  nS 

Data Output Setup 
Time, tDOS 

 5 7.5  nS 

Data Output Hold 
Time, tDOH 

 1 1.5  nS 

MCLK Frequency, fc Mode dependent:  uNav 1 
Mode 

 16.3676  MHz 

MCLK Period, tc At FREF=1.4Vppd & 
CL=20pF 

 61.0963  nS 

MCLK Duty Cycle, 
tDUTY @ 1X Clock 

At FREF=1.4Vppd & 
CL=20pF 

45  55 % 

MCLK Duty Cycle, 
tDUTY @ 2X Clock 

At FREF=1.4Vppd & 
CL=20pF 

40  60 % 

Data Delay Time, tC_Q MCLK to Sign or 
Magnitude 

  3 nS 

Timing Skew Sign and Magnitude bits   1.5 nS 
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Operating Power Supply Current 

Table 17: Operating Supply Current 

Item Condition Min Typ Max Unit 
Active Mode Signal acquisition & navigation:  

Mode/Power Control Bits 2..0 set to 0, 
includes LNA power consumption 

 29 34 mA 

Doze Mode For u-Nav1 conventional operation with 
MCLK function only, RFEN set to 1:  
LNA power off, and 
Mode/Power Control Bits 2..0 set to 001 

  1.5 mA 

Power Saving 
Mode in 
wireless 
modes 

PLL and MCLK Functions: RFEN set 
to 1:  Mode/Power Control Bits 2..0 set 
to 001 

  10 mA 

Sleep Mode Device powered down, Mode/Power 
Control Bits 2..0 set to 111 in uNav1 
mode only, RFEN set to 0 

 1 5 uA 

 
Analog Signal Characteristics 

Table 18: Analog Signal Characteristics 

Item Condition Min Typ Max Unit 
FREF Pin:  Input Impedance Must be 

capacitively 
coupled 

7.25 10 12.25 K 
ohm 

FREF Frequency Frequency plan 
dependent 

13  35 MHz 

FREF Input Amplitude1 AC coupled 0.6  1.4 Vppd
System Noise Figure   3.5  dB 
Ant Input Return Loss, S11   3.0  dB 
1 Clipped sine wave, capacitor isolated source. 
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Applications Information 
 
Application Circuit 
Figure 4 below shows the recommended application circuit for use with the uN1510 
module.  Off-page connectors MCLK, IMAGN, ISIGN, QMAGN, QSIGN, XCS, RFEN, 
SDIO, SCK go to the u-Nav baseband.  I/O voltage 1.8 or 3V for interface with the 
baseband is supplied at VDD_IO and clean RF 1.8V supply provided at VDD_RF.  An 
external reference clock such as that from a TCXO must be applied at FREF.  Note that 
REFCLK requires AC coupling.  The diagram shows the GPS antenna to be connected at 
J1. 

 
 

Figure 4: Application Circuit Diagram 

C3  2.2nF

XCS
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PCB Design 
The application circuit shows the recommended power supply bypassing.  All bypass 
capacitors should be placed as close as possible to the corresponding module pin for 
maximum effectiveness.  Ground return for the bypass capacitors should be as short as 
possible, with multiple vias to ground plane to insure minimum trace impedance.  Avoid 
sharing a common ground via to minimize cross coupling between different VDD pins.  
 
Pin ISW should be isolated and kept physically very short.  This is a test pin and is 
recommended to be avoided by no connect.  The application circuit diagram shows this 
as a test point which can be facilitated by expanding the PCB pad slightly, sufficient for 
access by an oscilloscope probe.  The usefulness of this pin is limited and only during 
development. 
 
Avoid running digital traces under the uN1510.  Pins MCLK, IMAGN, QMAGN, ISIGN, 
QSIGN are significant sources of noise and should be routed away from the uN1510, 
directly to the baseband.  RFEN, SDIO, SCK, and XCS are also digital, though 
infrequently active; treat these in a similar manner. 
 
Pins TPI and TPQ are essentially analog input pins which are sampled on power-on reset.  
Minimize trace length and avoid locating these adjacent to digital noise sources to 
minimize the chance of digital noise coupling into the uN1510.  Resistor straps are 
recommended in place of tying these pins directly to ground or power.   
 
FREF is an analog input.  Minimize trace length and avoid locating adjacent to digital 
noise sources to minimize the chance of digital noise coupling into the uN1510.    
 
Design and layout practices appropriate for RF devices should be followed.  The RF 
ground should be on the top layer, under the module and utilizing fill wherever possible 
to minimize RF hot spots.  Place VDD bypass capacitors as close as possible to the pins 
and RF ground.  Careful bypassing insures minimum local oscillator leakage by shunting 
to ground with the smallest possible traces.   
 
Interconnection with Baseband 
The uN1510 external GPS RF front-end chip can be connected to the uN8130 or uN2110 
GPS baseband processor chip as shown in Figure 5.  VDD_IO must match the IO ring 
voltage in the baseband such that when operating with 3V I/O, configure VDD_IO to the 
uN1510 as 3V as well.  The signals can be divided into three separate function groups as 
follows: 
 

• System signals (clock, RF enable) 
• Data signals from RF to baseband (I/Q sign and magnitude) 
• Control signals from baseband to RF (SPI interface) 

 
In order to prevent bus contention during read mode, the SDIO pin is an open-drain node 
that needs an external pull-up resistor (>= 10KΩ) for logic one realization.  When 
reading back from the uN1510 to the uN8130, the uN8130 SPI1_SDO output pin must be 
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tri-stated to prevent bus contention.  See the uN8130 datasheet for register settings to tri-
state the SPI1_SDO pin.  If reading back from the uN1510 is not required, the dashed 
connection between the SDIO and SPI1_SDI pins is not needed.  Note that leakage 
current through this pull-up will occur in sleep mode; therefore, removal of this resistor 
results in the lowest possible sleep leakage current. 
 

 
Figure 5: Interconnection to the uN8130 

 
Power Supply Sequencing and Mode Selection 
The uN1510 determines the frequency plan at power-on by sensing the voltage on the test 
point pins TPI and TPQ as detailed in Table 6.  All power supplies should rise 
approximately at the same time during power-on, limiting the differential from any two to 
less than one diode drop or approximately 0.6V.  Under normal operating conditions, the 
first power-up latches the correct configuration for the hardware design.   
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Package Description 
 
Package Drawing 
The uN1510 package drawing is shown in the figure below: 

 
Figure 6: Package Drawing 
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Recommended Footprint 
 
The recommended PCB footprint for the uN1510 is shown in the figure below: 

 
Figure 7: Recommended Footprint Drawing 

 
Soldering requirements: Able to withstand three reflow processing cycles compatible 
with a Pb-free soldering profile as listed below: 
  

o Preheating 150°C to 180°C for 60 to 180 seconds 
o Main heating Above 230°C for 30 to 40 seconds 
o Peak  max. 260°C for a maximum of 10 seconds 

  
All three reflow processing cycles must be with the uN1510 RF Module on the top side 
of the board. 
  
Cleaning requirements: Compatible with no-clean soldering process only. Not suitable 
for aqueous cleaning. 
  
Packaging: Delivered in tape and reel. 
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Marking Specification 

 
Figure 8: Marking Specification 
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