574

STB5610

GPS RF front-end IC

Features

m One chip system to interface GPS antenna to
GPS microcontroller

m Able to support active and passive antenna

®m Minimum external components

Compatible with GPS L1 SPS signal and
Galileo frequencies

CMOS output levels
2.7 V to 3.6 V supply voltage
Embedded low phase noise PLL

Active antenna sensor

Smart chip enable function for power
consumption optimization

m ESD protected

Description

The STB5610, using ST RF bipoia: tecnnology,
implements a global positioniig cvstem (GPS) RF
front-end.

Not For New Design

% |

LQFP48

The chip provides down conversion from the
157£.42 MHz GPS (L1) signal to 4.092 MHz
cutyut signal. The integrated PLL with on-chip
reference oscillator uses a low cost 16.368 MHz
crystal. No TCXO is required.

Table 1. Device summary
vder code ! Package Packing
STB5610ETR LQFP48 Tape and reel
February 2009 Rev 4 1/15

This is information on a product still in production but not recommended for new designs.
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Block diagram and functional description

Block diagram

Figure 1. Block diagram
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Functional descripticn

LNA section

The RF input cigni! 1s amplified by two gain levels LNA. Using gain control pin the LNA gain
is set te 1< aR ‘0 support passive antenna or 10 dB to support active antenna. The LNA
output ~ignal is filtered by 1575.42 MHz SAW filter.

A" amplifier plus mixer section
The 1575.42 MHz input signal, amplified by RF amplifier, is mixed with the VCO signal to
generate a differential 20.46 MHz IF signal.

IF section

Two LC filters at mixer output and at first limiting output are used to suppress undesirable
signals and mixer products. The second stage limiting amplifier is connected to a D-Type
latch clocked by 16.368 MHz crystal oscillator signal. The effect of sampling the 20.46MHz
signal at 16.368 MHz is to create sub-sampling alias at 4.092 MHz. This is fed to the output
level converter.

Output section

The output buffers perform level translation from the internal ECL levels to CMOS output
levels referred to ground. The data signal changes during the clock signal negative edge.
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Power supplies

The STB5610, has been designed to support from 2.7 V to 3.6 V supply voltage.

VCO and PLL

Using external tank the VCO is able to provide very low phase noise signal. Through the
frequency selector pin the VCO signal is set at 1554.96 MHz and at 1571.328 MHz. The on-
chip reference oscillator uses a low cost 16.368 MHz crystal.

Antenna sensor circuitry

Integrated sensor circuitry is able to evaluate the antenna current consumption; the Asout
pin output provides this info externally. Using external sensing resistor of 10 Ohm if tho
antenna current consumption is inside the range 10 mA to 40 mA (active antennas typical
current consumption) the Asout output logic level is High, if the antenna curreit
consumption is outside the above reported range (passive antenna or probiain on antenna
connection) the Asout output logic level is low.

Chip enable

Using the CE pin it is possible to switch off all the chin \ncitier data nor clock available).
Using CE2 pin it is possible to disable the analog to:ucn of the chip (no data available)
maintaining the digital portion active (Clock avai at'e) optimizing the chip current
consumption.
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Pin description

Figure 2. Pin connection (top view)
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Table 2. Pin description
Pin # Pin nam«: Description
1 Mes_XTAL Power supply
2 + Vece_Logic Power supply
3 LF Loop filter
4 Vce_VCO Power supply
; 5 GND Ground
6 TNKA1 Tank Input
7 TNK2 Tank Input
8 GND Ground
9 GND Ground
10 IF1+ Mixer Output
11 IF1- Mixer Output
12 GND Ground
13 GND_RF Ground
14 RF+ RF amp. input
15 RF- RF amp. input
16 GND_RF Ground
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Table 2. Pin description (continued)
Pin # Pin name Description
17 Vce_ RF Power supply
18 LNA_Out+ LNA output
19 LNA_Out- LNA output
20 Vee_LNA Power supply
21 GND_LNA Ground
22 LNA_in+ LNA input
23 LNA_in- LNA input
24 GND_LNA Ground
25 GC LNA Gain control B
26 AS_Out Antenna sensor output
27 AS2 Antenna sensor input \L
28 AS1 Vce Antenna Supply N\
29 Vce_Logic Power supply
30 GND_Logic Ground )
31 Vcc_Driver Supp'v \/Ja_ge
32 GND_Driver *l:‘n_ng
33 CLK Clock
34 DATA Data
35 T’%I\"’) B Ground
36 _V:C_Logic2 Supply Voltage
37 CE2 Chip Enable (no data)
e CE Chip Enable
i— 39 Fselect Frequency Selector
I 40 GND_IF Ground
41 IF2- Lim. Amp. Output
42 IF2+ Lim. Amp. Output
43 GND_IF Ground
44 Vee_IF Supply Voltage
45 GND_XTAL Ground
46 XTAL_in Crystal Input
47 XTAL_out Crystal Output
48 GND_XTAL Ground
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3 Electrical specification
3.1 Absolute maximum ratings
Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
Vee Supply voltage 5.9 \
T; Junction operating temperature -40to 125 °C
3.2 Thermal data
Table 4. Thermal data
Symbol Parameter Valve Unit
Rihj-case | Thermal resistance junction to case B -6: °C/W
3.3 Electrical characteristics
Table 5. Electrical characteristics
(Vee =3 +10 %, Toage =25 °C)
Symbol Parameter Test conditions Min. Typ. Max. Unit
Supply
V.. | Supply voltage I 27 33 36 v
lec Supply currert 37 mA
AS1 Ve antenina supply 2.7 3.3/5 5.5 \'
LNA
\Y Pin GC at GND 19
G., Power gain Pin GC at Vi 10 dB
I . Pin GC at GND 3
NF Noise figure Pin GC at Vg, 10 dB
Pin GC at GND
11P3 Input IP3 Pin GC at V. -20 -5 dBm
VSWRin | oltagestat.wave |, _ 540 2.1
ratio
RF amplifier and mixer chain
11P3 Input IP3 -19 dBm
NF Noise figure 5.5 dB
ZIN Input impedance 50 Q

574
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Electrical specification STB5610

Table 5. Electrical characteristics (continued)
(Vee =3 +£10 %, Toage = 25 °C)
Symbol Parameter Test conditions Min. Typ. Max. Unit
Differential output
Zout impedance 14 Ko
fRE Input signal RF 1.575 MHz
G Vo!tage convertion 30 dB
gain
First limiting amplifier
G Voltage gain 60 dB
Differential output )
Zout impedance 2.4 kP
AR\ “S—
Second limiting amplifier
G Voltage Gain ‘ ‘ 3( —i— dB
VCO (GPS LO frequency 1555 MHz)
. Df = 1 kHz, SSB (10 kHz PLL <
VCO Phase noise closed loop bandwidth) ! 60 dBc/Hz
Output buffer (square wave CMOS level)
Vou High output voltage \ % Vce-0.4 Vcce \"
VoL Low output voltage 0 0+0.4 \"
Phase locked loop
XTAL | Reference crystal ‘ s ‘ ‘ 16.368 ‘ ‘ MHz
34 Inpuc control pins table (the logic levels are TTL compatible)
valz 6. GC Pin (LNA gain control pin)
y Logic level Value
Low Max gain
High Min gain
Table 7. CE2 Pin (analog portion enable pin)
Logic level Value
Low Switch-off
High Switch-on
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STB5610 Electrical specification

Table 8. CE pin (total chip enable pin)

Logic level Value
Low Switch-off
High Switch-on

Table 9. FSELECT (frequencies Selector Pin)

Logic level Value
Low GPS frequency
High Galileo frequency

3.5 Output control pins table

The Asout pin output provides information on Antenna current consume‘icn.

Table 10.  ASout pin (antenna sensor pin){")

Logic level Value
) lant < 10 mA
Low lant > 40 mA
e~ N\
High(® | 10 mA < lant < 40 mA

1. ltis referred to external sensing resistor of 10 O am. Application requiring higher or lower current threshold
should adjust the resistor value appropiately.

2. The logic levels are referred to STE5610 supply voltage.

[S74 9115
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Application board schematic (active antenna)

Figure 3.
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Application information

Figure 4. Application board layout (active antenna)

: TLnt‘in Rev.2

1‘7
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|- — 70.4 mm >
Table 11.  Bill of materi_al_s_
Q.ty Referer..2 1ecignator Value Manufacturer
1 "R 470 ohm NEOHM (0603)
1 R 6.2 kohm NEOHM (0603)
XN R3, R5 1 kohm NEOHM (0603)
L_ 1 R6 10 ohm NEOHM (0603)
4 R4,R7,R8,R9 10 kohm NEOHM (0603)
2 R10,R11 100 ohm NEOHM (0603)
2 Cc1,Cc2 56 pF Murata (series GRM18)
1 C4 12 pF Murata (series GRM18)
3 C7,C8, C9 1 YF (electrolytic) Kemet (series T491) Case A
1 C10 2.2nF Murata (series GRM18)
1 C11 4.7 nF Murata (series GRM18)
1 ci12 10 nF Murata (series GRM18)
4 C16,C19 22 pF Murata (series GRM18)
574

11/15




Application information

STB5610

Table 11.  Bill of materials (continued)
Q.ty Reference designator Value Manufacturer

7 C3,C5, C6,C13,C14,C21,C23 100 nF Murata (series GRM18)
3 C18, C20,C26 1nF Murata (series GRM18)
5 C15,C17,C22,C25,C27 100 pF Murata (series GRM18)
1 C28 1.8 pF Murata (series GRM18)
1 L1 4.7 pH Coilcraft (series 1008CS)
1 L2 6.2 nH Murata (series LQP18M)
1 L3 2.7 uH Coilcraft (series 1008CS)
1 L4 4.7 nH Murata (series LQP18M1)
1 L5 100 nH Murata (series ! QV\'15) B
1 L6 27 nH Murata (cesies LOUP18M)
1 L7 6.2 nH Mur-ita (22ries LQP18M)
1 U1 STB5610 o sT
2 U2, U3 L4931ABD33 ST
1 Ji 8+8 pin connector g Various
1 J2 SMA connector (mn.T:;a) Johnson
1 F1 NS '/-_’25? NJR Corporation
1 F2 DFC21ho7P002HHA( Murata
1 D1 SMV1405-079 Skyworks
1 D2  SMV1405-079 Skyworks
1 Y1 ) DHF32UM-1SJ(16.368 MHz) Rakon

1. This part number will be chi:ng 2u in DFCB21G57LDJAB-TT1 by MURATA.
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5 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

Figure 5. LQFP48 mechanical data and package dimensions

mm inch
DIM.
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. OUTLINE AND
MECHANICAL DATA
A 1.60 0.063 |
A1 | 0.05 0.15 | 0.002 0.006 A\

A2 1.35 | 1.40 | 1.45 | 0.053 | 0.055 | 0.057

b 0.17 | 0.22 | 0.27 | 0.006 | 0.008 | 0.010

c 0.09 0.20 | 0.004 0.008

D 8.80 | 9.00 | 9.20 | 0.346 | 0.354 | 0.362

D1 6.80 | 7.00 | 7.20 | 0.268 | 0.276 | 0.283

D3 5.50 0.217

E 8.80 | 9.00 | 9.20 | 0.346 | 0.354 | 0.362

E1 6.80 | 7.00 | 7.20 | 0.268 | 0.276 | 028>

E3 5.50 oz7| \ N
— Body: 7 x 7 x 1.4mm
e 0.50 0.019
L 0.45 | 0.60 | 0.75 | 0.0'8 | 0.024 | 0.030
4 .\
L1 1.00 | 0.039
k 0°(17in.) <.3°(typ.), 7°(max.) LQFP48
cce B | 0.08 ‘ ‘ ‘0.0031
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Revision history

Table 12. Document revision history

Updated Section 5: Package information on page 13.

Date Revision Changes
20-Dec2003 3 Initial release.
Document reformatted.
12-Feb-2009 4 Document status changed from datasheet to not for new design.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its suxsidia.‘ec {'ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and ser ice s dzscribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and sz ices Jdescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services e :crived herein.

No license, express or implied, by estoppel or otherwise, to any intellectual propertv 1'9: ts .s granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a | cer se grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a w.a ranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property container =1 2in.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AN[C/UR 3ALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESt FOP. A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMEF: 1 O~ AMY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED N V'RITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED "R W) RRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRCD'JC 'S OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PFOP :hTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE \'SED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of S i ocucts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any war ‘ani/ granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liahii*, of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2009 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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