SiGe

Serniconductor

SE4110L
GPS Receiver IC

Applications

= High sensitivity / low power GPS and A-GPS
applications

= Portable navigation devices, mobile phones and
GPS peripheral devices

= Telematics equipment

Features

=  Single-conversion L1-band GPS radio with
integrated IF filter

= Integrated LNA; 1.6 dB typ. noise figure
= Low RF system noise figure; 2.3 dB typ.

=  Low 10 mA operating current with 2.7-3.3 V supply;
8 mA with internal LNA disabled

= Standby current <10 pA

=  Fully Integrated PLL, compatible with 13, 16.368,
19.5 and 26 MHz reference frequencies

=  2-bit SIGN & MAG Digital IF output

= Integrated VCO and resonator

= 1/O supply range extends down to 1.7 V

= 4 x4 mm 24 pin QFN

= Pb-free, RoHS compliant and Halogen-free

Ordering Information

Part No. Package Remark

SE4110L-R Shipped in Tape & Reel I

24 Pin QFN

Functional Block Diagram

Product Description

The SE4110L is a highly integrated GPS receiver
offering high performance and low-power operation in a
wide range of low-cost applications. It is particularly
well-suited to mobile phone and high sensitivity L1-band
GPS and A-GPS systems.

The SE4110L includes an on-chip LNA and a low IF
receiver with a linear AGC and 2-bit analogue-to-digital
converter (ADC). The receiver incorporates a fully
integrated image reject mixer so no SAW filter is
required in many applications. There is also an on-chip
IF filter.

The SE4110L supports a wide range of reference
frequencies, addressing both traditional GPS systems
and emerging mobile phone applications. The
synthesizer is highly integrated requiring only two
passive components to implement an off-chip loop filter.

The SE4110L is optimized for the lowest possible
power consumption consistent with the very low
external component count.

The SE4110L incorporates current-controlled low-
spurious output buffers which may optionally be run
from a separate external supply to interface to low
voltage systems. The buffers supply sufficient current to
drive most baseband devices directly.
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Pin Out Diagram

SE4110L

GPS ReceiverIC
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Pin Out Description

Pin No. Name Description Connection

Connect to VCC via dedicated

1 VCC_LNA | Analogue Power supply for LNA decoupling network to enable LNA
Connect to GND to disable LNA
2 VCC_AGC | Analogue Power supply for AGC Connect to VCC

DC blocking capacitor required
3 LNA_IN LNA RF input Connect to matching network in a
compact RF layout

4 VDD_FSE | Power supply for configuration logic Connect to VCC

Single capacitor to GND

5 VAGC AGC filter capacitor (Pin also allows external control of
AGC when AGC_DIS =1)

AGC Gain hold (Connect to VDD)

6 AGC_DIS | AGC Inhibit input or

Enable AGC (Connect to VSSN / GND)

Connect to GND, or digital ground for

7 VSSN Ground return for digital interface baseband IC
8 VDDN Digital Power supply for digital interface t?:::t?acr:éﬂc\;/DD’ or digital supply for
ADC Sample Clock output to baseband
9 CLK_OUT | Sample clock output IC, at VDDN logic levels
ADC SIGN output to baseband IC, at
10 SIGN SIGN output data VDDN logic levels
ADC MAG output to baseband IC, at
11 MAG MAG output data VDDN logic levels
12 FREFO Frequency Reference select pin (bit 0) | Select desired Reference / IF /
CLK_OUT frequency plan as per
13 FREF1 Frequency Reference select pin (bit 1) | “FREF Hardware Configuration” Table
(Connect to RX_EN or VSSN / GND as
14 FREF2 Frequency Reference select pin (bit 2) required)
If using TCXO reference source:
Connect to AC coupled TCXO
reference signal
15 XTAL1 Crystal / TCXO connection g

If using Crystal reference source:
Connect one lead of Crystal to Crystal
input 1 (XTAL1)

If using TCXO reference source:
Leave unconnected

16 XTAL2 Crystal Connection If using Crystal reference source:
Connect other lead of Crystal to Crystal
input 2 (XTAL2)

17 vDDQ Power supply for quiet digital circuits Connect to VCC

VCO tuning voltage input / PLL Phase-

18 VTUNE detector output

Connect to PLL Loop Filter network
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SE4110L
GPS Receiver IC

Pin No. Name Description Connection

If using TCXO reference source
(NO crystal oscillator needed):
Connect to VSSN / GND

19 OSC_EN Crystal oscillator enable . .
If using Crystal reference source, with
crystal oscillator:
Connect to VDD
Leave unconnected

20 RVI Program baseband output drive current or
Connect via a resistor to analogue VCC
for up to 2x output drive current

21 MIX_IN Mixer input DC coupled RF input to RF Mixer

22 Vielo Qgglogue Power supply for RF front Connect to VCC
Connect to VDD to enable Radio

23 RX_EN Receiver enable Connect to VSSN / GND to disable
Radio
RF output from LNA. DC blocked, with

24 LNA_OUT | LNA RF output 10 kQ (nom) DC impedance to ground.

Die Pad GND Ground connection Main IC GND Connection
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Functional Description
LNA

The internal LNA allows a high-performance, low-
power GPS receiver to be completed without using
any additional active components.

The GPS L1 input signal which is applied to LNA_IN
(pin 3), is a spread-spectrum signal centered on
1575.42 MHz with a 1.023 Mbps BPSK modulation.
The signal level at the antenna is typically -130 dBm
in open-sky conditions, dropping to below -150 dBm
in masked signal areas (e.g. indoors). The LNA noise
figure is the largest contributor to the sensitivity so it is
an important parameter; the lower, the better.

The LNA input requires a minimum of external
matching components to achieve good RF gain with
minimal noise figure: only a single series inductor and
single shunt capacitor are required. The input requires
a DC blocking capacitor if circuitry prior to the LNA
has a DC bias. Although attention should be paid to
track lengths and interference throughout the design,
the LNA input matching circuit is the only RF circuit
critically sensitive to layout.

The LNA output includes internal 50 © matching for
connection to the mixer input, either directly or via an
optional external filter.

In applications where the internal LNA is not required,
the LNA can be disabled by connecting VCC_LNA
(pin 1) to GND. This will save approximately 1.9 mA
of active current.

Mixer RF Input

The mixer RF input, MIX_IN (pin 21), is a single-
ended 50 Q input designed to interface either to
LNA_OUT (pin 24) or to the output of an external
fiter. An external active antenna can also be
connected to the mixer input.

The image reject mixer ensures that the receiver’s full
sensitivity is achieved without an external filter. For
applications where additional selectivity is required,
an external filter can be added between the
LNA_OUT and MIX_IN pins.

IF Filter

The SE4110L includes a fully integrated Intermediate
Frequency (IF) filter which provides excellent
interference rejection with no additional external
components. The filter has a 3rd order Butterworth
bandpass response.

The bandpass response has a nominal bandwidth of
2.2 MHz; the nominal center frequency is preset to
4.092 MHz. These parameters ensure very low
implementation loss in all frequency plan
configurations.

AGC and ADC

The SE4110L features a linear IF chain with 2-bit
SIGN / MAG ADC. SIGN is on pin 10, and MAG on
pin 11.

An Automatic Gain Control (AGC) system is included.
This provides over 40 dB of gain control range so that
the output signal level is held at an optimum level at
the input of the ADC.

The MAG data controls the AGC loop, such that the
MAG bit is active (HIGH) for approximately 33 % of
the time.

The SIGN and MAG signals are latched by the rising
edge of the sample clock, CLK_OUT (pin 9). The
SIGN and MAG signals are best sampled by the GPS
baseband IC on the rising edge of CLK _OUT, for
optimum sample and hold in the ADC.

The AGC time constant is determined by a single
external capacitor, connected between VAGC (pin 5),
and VSSN / GND. The settling-time of the AGC is
within 10ms with a 10nF capacitor.

The AGC system also features a control-inhibit
facility, via AGC_DIS (pin 6). By connecting AGC_DIS
to VDDN, the internal AGC controller is inhibited, and
the gain held at the level set prior to the inhibition.
While the AGC controller is inhibited, it is possible to
control the AGC gain from an external source by
applying a low-impedance voltage to VAGC (pin 5).

PLL and Loop Filter

The entire phase-locked loop (PLL) generating the
local oscillator for the mixer is contained on-chip, with
the exception of the PLL loop filter.

A PLL loop filter can be implemented by attaching a
series capacitor (220 pF) and a resistor (33 kQ)
between VTUNE (pin 18) and GND / VSSN. The PLL
follows a classic 3™-order response; this is achieved
in conjunction with an on-chip 10 pF capacitor
connected between VTUNE and GND / VSSN.
Typical PLL Loop Bandwidth is set to be 200 kHz.

The reference frequency for the PLL may be supplied
either externally or using the on-chip crystal oscillator.
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Crystal Oscillator

The SE4110L features a very low power crystal
oscillator which may be used to provide the frequency
reference. The oscillator is designed to work with
parallel resonant crystals or be driven from an
external TCXO.

The crystal drive level is carefully controlled so that
the device is well-suited for use with miniature surface
mount crystals. The crystal oscillator is a Pierce
configuration, as shown in the diagram below. The
application circuit is designed to work with parallel
resonant crystals with a parallel load capacitance of
approx. 10 pF.

SE4110L Crystal Oscillator

_XTAL 1
SE4110 (15)
I XTAL
XTAL 2
(16)
—— 22pF 22pF

j

The PCB layout should avoid excessive track length
between XTAL1 (pin 15) and XTAL2 (pin 16) and the
crystal. The capacitors at each terminal of the crystal
should be mounted adjacent to the crystal and have a
low impedance connection to the ground plane in
order to maintain the Oscillator Loop Gain and Phase-
Noise performance under all conditions.

The SE4110L can also be used with an external
TCXO as shown below. The TCXO should provide a
clipped sinewave signal. The XTAL2 pin should be left
unconnected in this configuration.

SE4110L TCXO Connection

XTAL 1 1l
SE4110 (15) Al

TCXO

XTAL 2
(16)

Clock and Data Output Coupling

The high input sensitivity achieved by the SE4110’s
internal LNA requires careful control of harmonically
related sources of interference.

For this reason the CLK_OUT (pin 9), SIGN (pin 10)
and MAG (pin 11) outputs provide carefully controlled
current and slew-rate. The data and clock outputs of
the SE4110L are specified to drive up to 10pF load
(max standard CMOS input capacitance). The output
drive of the SE4110L can be adjusted with a resistor
connected between VDDQ (pin 17) and RVI (pin 20),
as shown in the Logic Level Characteristics section
below.

The output current drive is determined by a bias
current ratio internal to the SE4110L and the external
resistor.

Frequency Plan Selection

The SE4110L supports operation with a range of
reference frequencies, aimed at both ‘traditional’ GPS
and the emerging cellular GPS applications.

The supported frequency plans are tabulated below.

A (+) sign on the IF (output) frequency denotes that
the digital signal is not spectrally inverted with respect
to the RF input at 1575.42 MHz, as a result of the RF
mixer using a low-side Local Oscillator.

A (-) sign indicates that there is a spectral inversion to
be taken into account, as a result of the RF mixer
using a high-side Local Oscillator.

Supported Frequency Plans

Intermediate s le clock
Reference Frequency (ag;_;:(egl?_:_:
frequency (SIGN/MAG pin)
pins)

13 MHz -4.080 MHz 19.5 MHz
16.368 MHz +4.092 MHz 16.368 MHz
19.5 MHz -4.080 MHz 19.5 MHz
26 MHz -4.080 MHz 19.5 MHz

The frequency plan may be configured by connecting
the FREF<2:0> inputs (pins 12, 13, and 14) to RX_EN
(pin 23) for Logic ‘1°, or VSSN for Logic ‘0’.

DST-00002 = Rev 6.4 = May-26-2009
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The following truth table gives the settings for
hardware configuration.

FREF Hardware Configuration

Selection
Reference value
frequency (FREF<2:0>)
16.368 MHz 000
13 MHz 100
19.5 MHz 101
26 MHz 110

Power Management

The SE4110L has 3 levels of power control: standby,
oscillator only and active. These are controlled by two
enable pins, RX_EN (pin 23) and OSC_EN (pin 19). A
table showing the Power Control states follows:

SE4110L Power Control States

The internal LNA can be disabled by connecting the
Vcc supply connection to the LNA, VCC_LNA (pin 1)
to GND. This may be desirable in some applications,
and prevents the LNA from consuming any current,
saving approximately 1.9 mA.

Logic Interfacing

The SE4110L Logic Inputs can either be driven from
an external baseband IC, or permanently set by
connecting to either VDDN (pin 8) for Logic ‘1’, or
VSSN (pin 7) for Logic ‘0’. The digital interface on the
SE4110L, supplied from VDDN, has been designed to
operate at the same voltage as the GPS baseband IC
across a wider voltage range than the RF sections of
the device. It will accommodate the lower voltage
baseband ICs down to 1.7 V. The SE4110L Logic
Input signals are shown in the following table:

SE4110L Logic Inputs

RX_EN OSC_EN Power state

0 0 Standby
0 1 Oscillator only
Fully active
1 0
(external reference)
1 1 Fully active

(internal oscillator)

In standby mode, all circuits are off and the device
consumes only leakage current.

The oscillator-only mode is provided for applications
where it is required to keep the sample clock
(CLK_OUT (pin 9)) available when active GPS
reception is not needed. This feature allows a clock to
be maintained with reduced current consumption, but
is not available in the 13 MHz mode.

There are two settings in the SE4110L Power Control
States table for fully active operation depending on
whether an external signal or the internal crystal
oscillator is used to provide the reference frequency.
When using an external reference, approximately
0.4 mA of supply current is saved.

The RX_EN input, (pin 23), has a 1.5MQ pull-down
resistor to GND, on-chip. This ensures that the RFIC
will put itself in standby (or oscillator only mode if
OSC_EN is controlled separately) when the RX_EN
controller on the baseband is tri-stated to an
impedance much greater than 1.5MQ.

Pin Name Description Logic

6 AGC_DIS | AGC Inhibit ‘1’ Hold AGC Gain
Input ‘0’ Enable AGC

12 FREFO Frequency
Reference
Select (bit 0)

13 | FREF1 Frequency See table:
Reference “FREF Hardware
Select (bit 1) | Configuration”

14 FREF2 Frequency
Reference
Select (bit 2)

19 OSC_EN | Crystal ‘1’ Crystal source
oscillator with osc enabled
enable ‘0’ TCXO source

with osc disabled

23 RX_EN Radio enable | ‘1’ Enable radio

‘0’ Standby mode

Power-up Sequencing

To use the SE4110L device with either the FREFO
(pin 12), FREF1 (pin 13) or FREF2 (pin 14)
connections set to a logic ‘1’ to enable one of the
Hardware Configurations described above, it is
recommended that the pins concerned are connected
directly to the signal driving RX_EN (pin 23). The
RX_EN signal should be set to VDD levels (logic ‘1) a
short time (>100us) after main VCC/VDD power is
applied to the SE4110L device.
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Absolute Maximum Ratings

These are stress ratings only. Exposure to stresses beyond these maximum ratings may cause permanent damage
to, or affect the reliability of the device. Avoid operating the device outside the recommended operating conditions

defined below. This IC can be damaged by electro-static discharges. Handling and assembly of this device should be
at ESD protected workstations.

Symbol Parameter Note Min. Max. Unit
Vee/Vop Supply Voltage 1 -0.3 +3.6 \%
Vx Voltage On Any Pin With Respect To Vssn 1 -0.3 Vpp+0.3 \%

LNA _INuwax | LNA input power 1 - +3 dBm
ESD Electrostatic Discharge Immunity (HBM) 1,2 - 2 kv
Tste Storage Temperature Range 1 -40 +150 °C
TsLor Solder Reflow Temperature 1 - +260 °C

Note: (1) No damage assuming only one parameter is set at limit at a time with all other parameters set at or
below the recommended operating conditions.

(2) ESD checked to the Human Body Model (HBM). A charged 100 pF capacitor discharged through a
switch and 1.5kQ series resistor into the component.

Recommended Operating Conditions

Symbol Parameter Note Min. Max. Unit
Ta Ambient Operating Temperature - -40 +85 °C
Vee Main Supply Voltage 1 2.7 3.6 \%
VobN Digital 1/0 Supply Voltage - 1.7 3.6 \%

Note: (1) All supply pins except Vppn.

DC Electrical Characteristics
Conditions: Vcc=Vpp =3.3V, Ta=25°C

Symbol Parameter Note Min. Typ. Max. Unit

Total Supply Current, All Circuits Active 1 ) 10 ) mA
| (16.368 MHz reference)
cc

Total Supply Current, All Circuits Active ) )
(13, 19.5, 26 MHz reference) 1 105 mA

Total supply Current, Receiver Shut Down,
lccoscy | Clock Circuits Only Active 2 - 1 - mA
(16.368 & 19.5 MHz reference)

lccorry | Supply Current, All Circuits Shut Down - - 3 10 pA
lccwna) LNA supply Current - - 1.9 - mA
Note: (1) Using on-chip crystal oscillator with SIGN (pin 10), MAG (pin 11) and CLK_OUT (pin 9) outputs
unloaded.

(2) Oscillator-only mode unavailable in 13 and 26 MHz reference mode
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AC Electrical Characteristics, LNA
Conditions: Vec= Vpp = 3.3V, Ta = 25 °C, frr = 1575.42 MHz unless otherwise stated

Symbol Parameter Note Min. Typ. Max. Unit
S21 Forward Gain - - 16 - dB
NF Noise Figure 1 - 1.6 - dB
S14 Input 50 Q return loss 1 - 5 - dB

Output 50 Q return loss, frr = 1570 MHz to } ) )
S22 1580 MHz 14 dB
P1ds 1dB Input Gain Compression - - -30 - dBm
1dB GPS Signal Input Gain Compression
- (1575.42 MHz) in presence of CW Blocking - - - - -
Signal
1227.6 MHz (GPS L2) -26.0
824 - 849 MHz (GSM850) -24.0
P1dBLNBLK 880 - 915 MHz (GSM900) -23.5
1710 - 1785 MHz (DCS) | 2,3 - -27.5 - dBm
1850 - 1910 MHz (PCS) -24.0
1920 — 1980 MHz (W-CDMA) -23.0
2.4 -2.5 GHz (WLAN/Bluetooth) -8.5
te R_ecovery Time From 0 dBm Input Overload 4 ) 15 ) us
Signal
Note: (1) With specified input matching network
(2) 1575.42MHz signal for blocking measurement is CW at a fixed level of -50dBm
(3) Levels do not include effects of any external RF filtering
(4) LNA has recovered when forward gain (S21) has resettled to achieve its minimum specification limit.
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AC Electrical Characteristics, Receiver
Conditions: Vec= Vpp = 3.3V, Ta = 25 °C, frr = 1575.42 MHz unless otherwise stated

Symbol Parameter Note Min. Typ. Max. Unit
Noise Figure,
NF frRr = 1570 MHz To 1580 MHz, - - 10 - dB
Input to ‘MIX_IN’
Input 50 Q return loss, _ } )
St fre = 1570 MHz to 1580 MHz 16 dB
IF Center Frequency, FREF<2:0> = 100
(13 MHz reference) ! - -4.080 - MHz
IF Center Frequency, FREF<2:0> = 000
. (16.368 MHz reference) 1 ) +4.092 ) MHz
IF
IF Center Frequency, FREF<2:0> = 101
(19.5 MHz reference) L ) -4.080 ) MHz
IF Center Frequency, FREF<2:0> = 110
(26 MHz reference) L ) -4.080 . MHz
Mix_ir Mixer Image Rejection 2 20 30 - dB
BW -3dB Bandwidth 3 - 2.2 - MHz
Arip Amplitude ripple , fc + 512 kHz - - 0.5 - dBpp
ATy Group Delay Variation, fc + 512 kHz - - 60 - ns
Avz Selectivity At fc + 2 MHz - - 8 - dB
Avy Selectivity At fc + 4 MHz - - 23 - dB
Maximum signal load at MIX_IN (pin 21) ) ) )
Puiax (for normal AGC operation) 4 137 dBm/Hz
1dB GPS Signal Gain Compression
- (1575.42 MHz) in presence of CW Blocking - - - - -
Signal
1227.6 MHz (GPS L2) -32.0
824 - 849 MHz (GSM850) -35.0
P1derxLK 880 - 915 MHz (GSM900) -35.5
1710 - 1785 MHz (DCS) | 5,6 - -30.5 - dBm
1850 - 1910 MHz (PCS) -29.5
1920 — 1980 MHz (W-CDMA) -28.5
2.4 -2.5 GHz (WLAN/Bluetooth) -26.0
Recovery Time From -20 dBm Input
&R Overload Signal 7 i 3 i Hs
Note: (1) Positive IF frequency denotes no spectral inversion, negative frequency has inverted spectrum
(2) Ratio of level through mixer between wanted input signal at 1575.42MHz and image signal at
1567.236MHz.
(3) Centered at IF CF =4.092 MHz.
(4) The application should be designed to meet this maximum level across 1575.42 +5 MHz. An
absence of strong interferers is assumed.
(5) 1575.42MHz signal for blocking measurement is CW at a fixed level of -101dBm.
(6) Levels do not include effects of any external RF filtering.
(7) AGC loop disabled. Receiver is deemed to have recovered when the rms signal level in the ADC
has resettled to its initial value +1.5 dB.
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AC Electrical Characteristics, VCO and Local Oscillator
Conditions: Vecc=Vpp =3.3V, Ta=25°C
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GPS ReceiverIC

Symbol Parameter Note Min. Typ. Max. Unit
LO Centre Frequency
: (16.368 MHz reference) L ) 1571.328 ) MHz
LO
LO Centre Frequency
(13, 19.5 & 26 MHz reference) L ) 1579.5 . MHz
L1k LO SSB Phase Noise At 1 kHz Offset 2 - -86 - dBc/Hz
L1ok LO SSB Phase Noise At 10 kHz Offset 2 - -88 - dBc/Hz
L1ook LO SSB Phase Noise At 100 kHz Offset 2 - -83 - dBc/Hz
Sample clock output frequency ) _ )
; (16.368 MHz reference) 16.368 MHz
CLK
Sample clock output frequency ) ) )
(13, 19.5 & 26 MHz reference) 19.5 MHz
Note: (1) VCO frequency operates at 2x LO frequency.
(2) Typical PLL Loop Bandwidth = 200 kHz
AC Electrical Characteristics, Crystal Oscillator
Conditions: Vcc=Vpp =3.3V, Ta=25°C
Symbol Parameter Note | Min. Typ. Max. Unit
fxTAL Oscillator Frequency - 13 - 26 MHz
Recommended crystal parameters
CrLoap Load capacitance ’ 10 pF
Px Drive power specification 50 pW
Oscillator Startup Time To 95 % Of Final
tsTART Amplitude And Within 10 ppm Of Final - - 2 - ms
Frequency
Vin External oscillator drive level - 0.2 1 - V p-p
CiN External oscillator Input Load Capacitance 3 - 0.5 - pF
Note: (1) Recommended crystal parameters assume a parallel, fundamental mode crystal is used.
(2) Valid for a 13 MHz crystal.
(3) Connected TCXO to XTAL1 (pin 15) input
DST-00002 = Rev 6.4 = May-26-2009 11 of 22
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Logic Level Characteristics

Conditions: Vecc=Vob=3.3V,Ta=25°C
Symbol Parameter Note Min. Typ. Max. Unit
ViH Logic High Input Voltage 1 0.7VobpN - VbbN \%
Vi Logic Low Input Voltage 1 0 - 0.3VoDN \%
IH Input Current Logic High Voltage 1 - 200 - nA
iy R EN g)eitEﬁulrrl;Ezt I(_:igiczz:gigh Voltage for 2 ) 29 } uA
I Input Current Logic Low Voltage 1 - -200 - nA
CiLoap Input Load Capacitance 1 - - 2 pF
Vou Logic High Output Voltage 3 Vppn - 0.1V - VbDN \%
VoL Logic Low Output Voltage 3 0 - 0.1 Vv
loH Output Current Logic High Voltage 3,4 - 1.45 - mA
loL Output Current Logic Low Voltage 3,4 - -1.45 - mA
CoLoap | Output Load Capacitance 3 - - 10 pF
Note: (1) Applies to all Logic pins used as inputs: AGC_DIS (pin 6), FREFO (pin 12), FREF1 (pin 13),
FREF2 (pin 14), OSC_EN (pin 19) and RX_EN (pin 23).
(2) Applies to RX_EN (pin 23) only. Figure dominated by 1.5 MQ (nom) on-chip pull-down resistor.
(3) Applies to all Logic pins used as outputs: CLK_OUT (pin 9), SIGN (pin 10), and MAG (pin 11).
(4) Output Current set at Nominal level; no Current Setting Resistor on RVI (pin 20). Positive value

indicates current source; negative value indicates current sink.

Logic Output Current Drive Adjustment Settings

The Logic Outputs on the SE4110L can be adjusted to compensate for parasitics in application board layout. This can
be achieved by adding a resistor between RVI (pin 20) and VDDQ (pin 17) as shown below.
The additional interface capacitance of PCB tracking and connectors between the SE4110L output and baseband IC
input is included in these figures.
These figures are Typical only, and are not guaranteed across temperature and silicon process.

Conditions: Vec=Vob=3.3V, Ta=25°C
Current Setting Resistor Value Maximum Allowable
(RVI (pin 20) to VDDQ (pin 17)) Capacitive Loading | Current Drive
Level
Q) (PF)

Not Fitted 5 Nominal
100K 6 X1.2
39K 7 X1.4

OR 10 X 2.0

DST-00002 = Rev 6.4 = May-26-2009
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Logic Timing Characteristics

Conditions: C. = 10 pF, Vcc= Vpp = 3.3V, Ta = 25 °C at Maximum Buffer Current

Symbol Parameter Note Min. Typ. Max. Unit
trER Clock Period - 51.2 - 61.1 ns
tpwL Clock Low Width 1 10 - - ns
tewH Clock High Width 1 10 - - ns
tseTup Setup Time 1 10 - - ns
tHoLp Hold Time - 1.7 - - ns
treLk Rise Time CLK_OUT, 10 - 90% 1 - - 17 ns

triE Rise and Fall Time SIGN/MAG, 10 - 90% 1 - - 17 ns

Note: (1) Values dependent on output drive level, determined by resistor on RVI (pin 20).

Logic Output Data Timing Diagram

PER ‘ town ‘

CLK_OuT

tRCLK(‘\ 0-909

Y
W

P tioLp

tSETUP

SIGN, MAG

triF(10.90%)

Conditions: (1) Cload SIGN/MAG < 10pF
(2) Cload CLK_OUT < Cload SIGN/MAG
(3) Output drive set to Maximum: RVI (pin 20) directly connected to VDDQ (pin 17)

DST-00002 = Rev 6.4 = May-26-2009 13 of 22



cciovi 6002-92-ABIN = 19 A9Y = 20000-LSA

1NO™ M0 -
Ol ANvg3svd 1o
Sdo <
01 S1Nd1no NOIS < _
OV — aan I‘\
— (e} -
e =
2 = ® ,w < <
O A A N
_ [EELE] H djpped punoi9 apisiapun _H S1d 09V _
[ZERE] H _H DOVA o =
ZHNBYE'9L 1 G611 ¥ =svam
OX0l1 1 _ Hvix BT _
0 = 10LL¥3S 00N i L~ PANILNY
r~ P
|_| _ H 9L ] Le ] NowNT e — iz | Al ¢ 1NdNI
= ugl_.lv = __ |o|_ 44 8d9
O0A M8 ZHINOZ
H OAaA 21 ] Lz ] 59V 20N H N ‘40 ZHINZY'SLSL
1dozZ T 410 “elild MYS [euondo
AEE VNT 90A O0A
e -
_M[<<<|uza> 81| ] =
ISENRIE|
doo11d 2 S N N N N Q/
A 4dz'8 quol
2 s 5 B Iz N
3 X 3 'm > Huge
it = > z Q \
z 3 \
— du \ 20A
sHeW | uid
(01 aNnva3sve 30N
SdO NOYH LNdNI) P
ERtVINERSEINERERN! I
uaNN_ _
X
il
Mg ZHNOZ
‘40 ZHWZY'S.S)L
1814 MVS [euondo

welbeiq 3naa9 uonesijddy eaidA |

JOJINPUOINUIS
Ol 19A1999Y Sd9O

10LL¥3S

°0IS



¢ciogi 6002-92-ABIN = 19 A9Y = 20000-LSA

"LISIN peel st 1onpoud 8y “esauj-usbojeH pue jueldwoo SHOY ‘ealj-qd si ebexoed siy | :9JON

L 40 1 39vd Wi NI SNOISN3IWI ONILIIM NI NOdN
03349V 3SIM¥IHIO 1d30X3 Q3LI9IHDHd
A1SS3ddX3_ Sl INIANDOQ me&&WM

Www 4 X ww § O Lo SIS (Nolondoud3s Sayoul N QOCF 009 S! SSeWwfoly} oYy ‘sppd By} UO Saysiuly ul} S\PW 21000818 %00l /¢

NOILYAYOANI SNIVINOD INIWNO0Q SIHL WUOQ O\, wO \Awﬁgjc ?U#Ow @CI mw Z \N

JOVMOVd O\f ¥ 919 g@w%@@@@%@@m 7661 —FLA INSY O} WIojuod buoubie|oy pup buluoisuswip /|

av31-0ON 1y14 QvNO @@D@ S3LON

- MIIA JAIS

T
LY
INVId ONILY3IS u‘ﬂ%ﬂdﬂg RIERGIE=]
1474

yJolorol//
MAIN WOLL1Od MAIN dO0L
ve N

Sy 0[0Y 0[S 0] 1 |

558 050 5 alv[o[@srd q BIENESZEE
C6¢]08¢[C9¢ |23 ~ - “
Ol'¥|00¥ 06°¢| 3 LTI LT LTI Dls2ol OUxe
S6¢|08¢|S9¢zd — =1t
017|007 [06¢%] @ - =

339 GZ0 5 — -
G/ OS2 0[62e 0 g &0 - i

339 620 | v - =
S00] c00][000] IV = =y
001|060/ 080 V NO00nnn
XDUJ | Wou | Ul N i.

cd a

uoljew.oju| abeyoed

JOJINPUOINUSS

Ol 19A1999Y SdO
9DIS




S'G SE4110L
I e GPS Receiver IC

Serniconductor

Recommended PCB Footprint — PCB Metal & Solder Mask
The PCB footprint below is only for reference.

This footprint is a Non-Solder Mask Defined layout [NSMD]. The dotted-green lines define the solder mask
apertures. The solid-red lines define the metal pad sizes.

The user should modify the design layout in order to meet their specific solder fillet requirements & solder joint
reliability requirements.

All dimensions in the figure below are in mm.

SE4110L QFN 24-pin [4x4mm] PCB Footprint

3.10
24 s 0.60
mEnEm mE F_‘l
I | I I
r0.25 | =1 &=t &= =1 =) = £0.35
F =il I sesassesrsrsrans L il
_ﬁ = | i e %
I

A
—1

Scale 20:1 Units in mm
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SiGe
I GPS Receiver IC

Semiconductor

Recommended PCB Footprint — Stencil Apertures Pattern
The stencil apertures design below is only for reference.

It is based on a 6 mil [0.15 mm] stencil thickness with apertures oversized by 1 mil [0.025 mm] on the pad metal.

The user should modify the design layout in order to meet their particular solder fillet & solder joint reliability
requirements.

All dimensions in the figure below are in mm.

SE4110L QFN 24-pin [4x4mm] PCB Footprint — Stencil Pattern

5.15
0.95

100000 | s

i

—— 2.50 —

-
o | LU LL

@)
)
L]

JUUUUL

Scale 20:1 Units in mm
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S'G SE4110L
I e GPS Receiver IC

Serniconductor

Recommended Reflow Temperature Profile

Profile Feature SnPb Eutectic Assembly Lead (Pb) Free Assembly
Average Ramp-up Rate (T to Tp) 3 °C /s (max) 3 °C /s (max)
Preheat
Temperature Min. (Tsmin) 100 °C 150 °C
Temperature Max. (Tsmax) 150 °C 200 °C
Time (Min. to Max) (ts) 60-120s 60-80s
Ramp Up
Tsmax to . - 3 °C /s (max)
Time 25°C to Peak Temperature 6 mins. (max) 8 mins. (max)
Reflow
Temperature (t.) 183 °C 217°C
Time maintained above t, 60-150s 60-150s
Peak Temperature (1) 240 5 °C 260 +0/-5 °C
Time Within 5°C of Actual Peak 10-30s 20-40s
Temperature (tp)
Ramp-Down
Ramp-Down Rate 6 °C / s (max) 6 °C /s (max)

Reflow Profile (Reference JEDEC J-STD-020)

1 . -
Tp P Ml Critical Zone
T toTp
ﬂ Ramp-up
T
2 L
=
4]
o
o 7
£
E tg — Ramp-down
Preheat
25
t 25°C to Peak >

Time =
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SiGe

Serniconductor

SE4110L

GPS ReceiverIC

Tape and Reel Information

Parameter Value
Devices Per Reel 3000
Reel Diameter 13 inches

Tape Width

12 millimeters

)
5

£10°0F¥SC0

EL'OTLZZ‘L
T

NOTES:

8.0+0.1 =— D 1.50+0.10

5.56+0.05

rw 75+0.1 e — 4.0 NOTE 1 —— ~— 2 0+0.05
—elo oo ® © © ®» ole @ o
12.0+0.3 ggmo ggwo §9m% §9w° §E mo QE(/)
S - I L N - O L e L
—— =— 4 .35+0.1 Pin 1 Dot

1. 10 SPROCKET HOLE PITCH CUMULATIVE TOLERANCE =£0.2
2. CAMBER IN COMPLIANCE WITH EIA 481
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SiGe
I GPS Receiver IC

Semiconductor

Branding Information

SE4110L TOP MARK [4x4mm)]

Pin 1 Identifier

\ A

N

O
SiGe
4110L
Lot Code

4 mm

Y

4 mm

e3 = JEDEC Pb-free finish designation
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SE4110L
GPS Receiver IC

Serniconductor

http://lwww.sige.com

Email: sales@sige.com

Customer Service Locations:

North America: Hong Kong

1050 Morrison Drive, Suite 100 Phone:+852 3428 7222

Ottawa ON K2H 8K7 Canada Fax: +852 3579 5450

Phone:+1 613 820 9244 San Diego

Fax: +1613 820 4933 Phone: +1 858 668 3541 (ext. 226)

Fax: +1 858 668 3546

United Kingdom
Phone: +44 1279 464217
Fax: +44 1279 464201

Product Preview

The datasheet contains information from the product concept specification. SiGe Semiconductor, Inc. reserves the right to change
information at any time without notification.

Preliminary Information

The datasheet contains information from the design target specification. SiGe Semiconductor, Inc. reserves the right to change
information at any time without notification.

Production testing may not include testing of all parameters.

Information furnished is believed to be accurate and reliable and is provided on an “as is” basis. SiGe Semiconductor, Inc. assumes
no responsibility or liability for the direct or indirect consequences of use of such information nor for any infringement of patents or
other rights of third parties, which may result from its use. No license or indemnity is granted by implication or otherwise under any
patent or other intellectual property rights of SiGe Semiconductor, Inc. or third parties. Specifications mentioned in this publication
are subject to change without notice. This publication supersedes and replaces all information previously supplied. SiGe
Semiconductor, Inc. products are NOT authorized for use in implantation or life support applications or systems without express
written approval from SiGe Semiconductor, Inc.

Copyright 2009 SiGe Semiconductor, Inc.
All Rights Reserved
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