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1 Introduction

This document covers the following A5100 series models:
e A5100-A
¢ A5100A-B02

A5100 series is a compact high sensitivity concurrent GNSS module that integrates
CSR’s latest SiRFstarV technology into a single and easy to integrate SMT device.
By supporting simultaneous GLONASS, GPS, QZSS and SBAS measurements with
the industry’s best sensitivity engine, the highest accuracy, ground tracks and fastest
time-to-first-fix (TTFF) are ensured even under tough operating conditions. The jam-
mers removal algorithm not only facilitates integration in today’s ever more complex
communication devices, but guarantees performance even in hostile situations.
SiRFaware’s advanced low power management modes, high level of integration and
multiple communication ports in a small form-factor makes the A5100 series suitable
for a broad spectrum of GPS applications where performance, cost and time to mar-
ket are prime considerations.

A5100 series is a drop-in replacement solution for all A2200-A customers. It is
housed in a 15.0 x 10.2 x 2.5 mm 22 pins SMD package with castellated edge that
includes the SiRFStarV (CSRGO05e) chipset, referred to later as SS5e, built-in SPI
Flash, all RF matching elements, antenna DC control, RF SAW filtering, various ther-
mal and peripheral components and the TCXO crystal reference. A very easy imple-
mentation (power, serial, ON_OFF, and antenna) allows receiving position, velocity
and time information.

A5100 series is designed for 3.3V power supply.

1.1 Feature Overview

The A5100 series is based on the well-established A2200-A outline and offering new
outstanding features, especially GLONASS reception.

e Fast, responsive location experience
o High-sensitive navigation engine with tracking down to -165dBm
o 52 track verification channels
o SBAS (WAAS, EGNOS, MSAS, GAGAN)
o Concurrent tracking of multiple constellations of the GPS and
GLONASS systems
e Breakthrough micro power technology
o Requires only 50 — 500uA to maintain hot start capability
¢ Internal Power-On-Reset (POR) reset chipset to prevent memory corruption if
main power removal abruptly
¢ Active CW interference rejection
¢ SiRFInstantFix™ extended ephemeris aiding — CGEE and SGEE

GPS/GLONASS Receiver Module A5100 Series User Guide 9



1: Introduction

1.2 Characteristics Overview
The module’s most important characteristics are:

e A5100 series
o Operable at 3.3V / 31mA (typ.) @ 1 fix per second
o V_BAK at 3.0V /60uUA (typ.)
o UART interface at 3.3V CMOS level
o SPI Slave support at 3.3V CMOS level
o I?C Multi-master operation at 3.3V CMOS level
Internal 4 Mb SPI Flash
Direct passive antenna support
Switched antenna voltage for active antenna support
Small form factor of 10.2 mm x 15.0 mm (0.40” x 0.59”), 1mm longer than
A2200-A but they are drop-in replaceable
e Supported temperature range: -40°C to +85°C
e Single-sided SMT component, for reflow soldering
e Tape & reel packaging (1300 units per reel)

The A5100 series receiver modules are available as off-the-shelf components, 100%
tested and shipped in standard tape-and-reel package.

1.3 RoHS and Lead-Free Information

Lantronix’s products marked with the lead-free symbol either on the module or the
packaging comply with the "Directive 2002/95/EC of the European Parliament
and the Council on the Restriction of Use of certain Hazardous Substances
in Electrical and Electronic Equipment" (RoHS).

RoHS

2002/95/EC

All Lantronix GPS/GLONASS receiver modules, smart GPS or GPS&GLONASS an-
tenna modules and telematics units are RoHS compliant.

GPS/GLONASS Receiver Module A5100 Series User Guide 10



1: Introduction

1.4 Label
1.4.1 A5100-A Module Label
The label is placed on the shield of the module.

A5100-A
( ‘-I ] 6
LANTRON|X =— 1
A5100-A30801 —— 3
01-01 4
1332-000005 s————5
TFH1332 =7

1. Vendor name: Lantronix
2. Data matrix: <Product Number><Part Number><Patch Release><Hardware
Version><YearWeek><Serial Number>

Representing | Factory | Product Part Patch Re- | Hardware Date Serial
code Number | Number lease Version code Number

Number of digits XX XXXXXX XXX XX XX XXXX XXXXXX

(27) 2 6 5 2 2 4 6
Example TF A5100A | A30B01 01 01 1332 000005
Meaning TF Given Given Given Given yyww Increment
y=year | number from
w=week |000001-999999

Example: TFA5100A30B0101011332000005

Product number — Part number: A5100A-A30B01
Patch release — Hardware version: 01-01

Date code: Serial number: 1332-000005

Pin 1 designation

Factory and date code: TF/1332

Noobkw

Note: Hardware revision of the series product starts with 01. A hardware revision
above 50 shows the module was produced before the product was fully qualified
(Engineering Samples).
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1: Introduction

1.4.2 A5100A-B02 Module Label
The label is placed on the shield of the module.

A5100A-B02
e C€ —6
LANTRONIX -
#- AS100A-802 —_3
01-01 —_4
2118-000001 15
Factory site —

Figure 2: A5100A-B02 module label

1. Vendor name: Lantronix
2. Data matrix: <Product Number><Part Number><Patch Release><Hardware
Version><Year\Week><Serial Number>

Representing Product Part Patch Hardware Date Serial Number
Number Number | Release Version code
Number of XXXXXX XXX XX XX XXXX XXXXXX
digits (13) 6 3 2 2 4 6
Example A5100A B02 01 01 2118 000001
Meaning Given Given Given Given yyww Increment
y=year number from
w=week 000001-999999

Example: A5100AB0201012118000001

Nookw

Product number — Part number: A5100A-B02
Patch release — Hardware version: 01-01
Date code: Serial number: 2118-000001

Pin 1 designation
Factory and date code: Made in xxxx

GPS/GLONASS Receiver Module A5100 Series User Guide
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1: Introduction

1.5 Characteristics
The modules are characterized by the following parameters.

1.5.1 GPS & GLONASS Characteristics

Channels 52, parallel tracking
Correlators ~ 400,000
Frequency GPS L1 (= 1,575 MHz)
GLONASS FDM L1 (=1,602 MHz)
Tracking Sensitivity (" GPS & GLONASS -165 dBm
Horizontal Position Accuracy |Stand alone < 2.5 m CEP (SA off)
Time To First Fix — TTFF Obscuration recovery @ [0.1's
(theoretical minimum values; |Hot start ® <1s
values in real world may differ) [\Warm © <30s
Cold ©® <35s

Table 1: A5100 series GPS&GLONASS characteristics

(1) Typical with good antenna — see also paragraph “3.2 Antennas”

(2) The calibrated clock of the receiver has not stopped, thus it knows precise time (to the ps level).
(3) The receiver has estimates of time/date/position and valid almanac and ephemeris data.

(4) The receiver has estimates of time/date/position and recent almanac.

(5) The receiver has no estimate of time/date/position, and no recent almanac.

Note: Performance (sensitivity and TTFF) might slightly decrease below -30°C.

1.5.2 Mechanical Characteristics

Length 10.2+0.20 mm, 0.4+0.008”
Width 15.24+0.20 mm, 0.59+0.008”
Height 2.5 mm, 0.1” (Max)

Weight 0.6 g, 0.022 oz

Table 2: A5100 series dimensions and weight

1.6 Handling Precautions

The GPS/GLONASS receiver module A5100-A is sensitive to electrostatic discharge
(ESD). Please handle with appropriate care.
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2: Ordering Information

2 Ordering Information

2.1 A5100 Series
The order information is:

Part Number Description

A5100A GNSS A5100A — SiRFstarV-based 52 channel GNSS receiver,
CSRG0530B01, ROM; Tape and Reel (1300 units per reel)

A5100A-B02 GNSS A5100A-B02 — SiRFstarV-based 52-channel GNSS re-
ceiver, CSRG0530B02, 16Mbit flash, Tape and Reel (1300 units
per reel)

2.2 Packaging Information

The A5100 series GPS/GLONASS module comes in a tape and reel package suita-
ble for pick and place machines.

=

— =
_.:-,_.LEL e e o . .
+-I A
3 T8 2
& 0] ® . EE
H
et I
D o olo o ¢lo D Blo o u
4401 L &, 36402 _ \[
o AL L — E W
P —— =

A £l

Figure 3: A5100 series tape specifications (1)
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2: Ordering Information

\NO3+10% @

o %3.1£0.2
SECTION A-A KO

Figure 4: A5100 series tape specifications (2)

// //

Figure 5: A5100 series tape specifications (3)

One complete reel holds 1300 PCS A5100 series modules.
There are 1 kinds of packaging for shipment:

One box holds 1 reel

Reel diameter: 33 cm

Inner box dimensions: 36(W) x 36(L) x 4.5 (H) cm

Box dimensions: 38.8 (W) x 38.8 (L) x 5.7 (H) cm

Gross weight: 2.58 Kg

Net weight: 0.78 Kg
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2: Ordering Information

2.3 Additional Equipment

\ EVA5100-A | Evaluation Kit (including one module A5100-A)

Table 3: Additional equipment

A detailed description of the EVA5100-A Evaluation Kit can be found in the appropri-
ate manual. The evaluation boards are always shipped with latest ROM version and
patch loaded.
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3: Quick Start

3 Quick Start

In order to allow an easy and quick start with the A5100 series module, this chapter
provides a short overview on the important steps to be taken to receive NMEA mes-
sages with position information on a serial port (UART).

NOTE 1: The A5100 series module needs an external pull-up resistor to be config-
ured for UART operation. Please consider the pull-up resistor in your design or pull
the GPIO up right after reset by other means.

NOTE 2: The ON_OFF input of the A5100 series module needs to be connected to
output of a microprocessor. For a wake-up, including the initial one after power on, a
LOW-HIGH transmission is mandatory.

3.1 Minimum Configuration

Figure 6 shows the minimum configuration for NMEA outputs and commands sent
via an RS232 interface based on the GPS/GLONASS module A5100 series using a
passive antenna. It's recommended to supply Vcc continuously for normal operation,
the module can enter power saving and hibernation modes by toggling the ON_OFF
pin or sending commands.

AS100-A
1 22 nRST
—{ GpPI02 nRST |57 <
T —35 vout V_BAK 55— v 2
8 Hi 7| TX0/SPI_DO/I2C_CLK VCC_3.3V g e
z—| RX0/SPI_DIN2C_DIO WAKEUP [H5—
OM OFF B | MC_1 GPIOT/ISPI_CS 17 10K VEG
<> = ON_OFF GPIOB/SPI_CLK |75 VAV
-I[ ' 7| GND_1 NC_5 &
GND_2 NC_4 |73
T GND —T6-] VANT TM_GPIOS [T5—
5T 77| ANT_GND NC_3 |3
@) ANT_IN Sygzoge-oe NC2
s
I:I.Ill o Oe o CI..IG. II:I..III:I..I
coocoooood
EZEZZZEZEZEZEZEZE
D000 0000
o [ (e e o T 0
Lot} i) iat] el sl el Tl ol o]

Figure 6: Minimum configuration A5100 series with continued Vcc supply

Remarks:
e External antenna input impedance is 50 Q. Match as close as possible.
e Supply Vcc continuously, use toggling of ON_OFF to switch between normal
operation and hibernate mode
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3: Quick Start

Figure 7 shows the minimum configuration for NMEA outputs and commands sent
via an RS232 interface based on the GPS/GLONASS module A5100 series using a
passive antenna and with backup voltage on V_BAK. Before removing Vcc, it is highly
recommended to put A5100 series into hibernation mode either by ON_OFF pin or
software command. Otherwise, high current drain will die out the backup battery in a

short period of time.

AS100-A

- GPIo2 nRST | g,‘; nRST
- VOUT V_BAK | 1
- | TISPI_DOM2C_CLK veeTIW Hig R
RXOSPLOMZCDIO WAREUP
-1 PIOTISPI CE
o ONGPE e ONCOFF GPIOGISPI_TLK [ — 1A,
1] g GND_I NE_S e
] GND’E NI:"TJ 11
; VANT TM_GPIOS
6T Gho 10 ANT_GND NG_3 B3
@5 ANTIN sazzegsga N
22sggzaz2
coooooooo
EEEEEE T &L
D000 0
|
ARMERERER
iidd 1

CBAKD V_BAK<
;

Back-up supply options:
{A) Supercap, charged through GPS module
(B Primary cell, decoupiad with diode

Figure 7: Minimum configuration A5100 series with VBak

Remarks:

e External antenna input impedance is 50 Q. Match as close as possible.
e A battery back-up circuit for the RTC (Real Time Clock) should be consid-
ered (see section 10.6, Battery Back-up).

GPS/GLONASS Receiver Module A5100 Series User Guide
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3: Quick Start

_______________________ -
! RS232 Level Shifter
I
- L[L :
] ™
i = 2 | [ B3 |
i = - : 33
[ ] oG - A
RS232 Out | v @D !
I o THO fme :
| [ 0% | s I
! cz- RID f—s |
| V- Tl s | Tx
ﬁ / L T20 Tzl "
b5 l Rzl 20 "
& - s afs 1 R
= = % MAX3Z32 8¢ :
= = =
A I __J1__
GND
- » —s

Figure 8: RS232 level shifter

Remarks:
e Place C1 to C5 (here: 0.1uF) close to MAX3232. For capacity values see
datasheet of actual component used.
e Use 3.3V level shifter (MAX3232 or equivalent).
e External antenna input impedance is 50 Q. Match as close as possible.

3.2 Antennas

Generally, the quality of the GPS&GLONASS antenna chosen (passive or active) is
of paramount importance for the overall sensitivity of the GPS&GLONASS system.
Losses through a bad antenna, long cables or tracks or a bad antenna position can’t
be compensated afterwards!

3.2.1 Passive Antennas
The A5100 series supports passive antennas via an integrated LNA directly.

3.2.2 Active Antennas

The A5100 series also supports active antennas directly, i.e. by offering an antenna
voltage feed pin (VANT — pin 9). It is recommended to use an active antenna with a
supply voltage of 3 to 5 VDC and a maximum current draw of 50 mA. The antenna
should have a gain = 15dB but the total gain (antenna gain minus cable loss at the
antenna input of the module) should not exceed 30 dB. The noise figure should be <
1.5dB.
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3: Quick Start

3.3 Serial Port Settings

In UART operation (defined by the external pull-up resistor as outlined in section 3.1
Minimum Configuration) the default settings are:

e NMEA, 9600 baud, 8 data bits, no parity, 1 stop bit, no flow control

3.3.1 Change Serial Port setting

This command message is used to set the protocol (SiRF binary or NMEA) and/or
the communication parameters (Baud rate, data bits, stop bits, and parity). The com-
mand is used to switch the module back to SiRF binary protocol mode where a more
extensive command message set is available. When a valid message is received,
the parameters are stored in battery-backed SRAM and, after a reset, the receiver
resumes using the saved parameters.

Table 4 contains the input values for the following example:
Switch to Serial Port Baud rate at 4800

Example: $PSRF100,1,4800,8,1,0*0E <CR><LF>

Name Example Description
MID $PSRF100 PSRF100 Protocol header
0 = SiRF binar
Protocol 1 1 = NMEA y
Baud 4800 ﬁggogmo 4800, 9600, 19200, 38400, 57600, or
DataBits 8 8 only
StopBits 1 1 only
Parity 0 0 = None only
Checksum | *OE -
<CR><LF> | - End of message termination

Table 4: Set Serial Port Data Format

3.4 Improved TTFF

In order to improve the TTFF (Time To First Fix), it is recommended to keep Vcc
supplied or backup battery at V_BAK at all times so that Navigation data and initial
condition (timing and approximate location) are kept current. To reduce power con-
sumption, customers can take advantage of the many sophisticated low power mode
features available in the SiRFstarV chipset.
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3.5 Self-start Configuration

In order to minimize the GPIO required for operating A5100 series, WAKEUP (pin
19) and ON_OFF (pin 6) can be tied together for entering the self-start mode such
that no ON_OFF pulse requires. The following picture shows the recommended con-

nection

for self-start configuration with UART host port enabled.

A5100-A
: 22
—3 GPIO2 nRST |57 nR3ST <>
31 X0 V_BAK M55 — 3.
E 7 TX0/SPI_DO/I2C_CLK VCC_3.3V |3 vec &
=—| RX0/SPI_DI12C_DIO WAKEUP |3
—% Nc_1 GPIO7/SPI_CS |7—
| = ON_OFF GPIOBISPI_CLK [rg—— o AA—C
T z—] GND_1 NC_s |
T 5| GND_2 NG 4 145
T GND__10 | VANT TM_GPIO5 73
MT EJ'{'I":I 77 | ANT_GND NC_3 55—
@m_‘*“”-'“ 588388588 Mo
FEELEFEEE
cocogooooog
EEEEEEEIEE
D000 00O000
O = (D JD e o0 WS f [
el e fesd [ e e o e e

Figure 9: Self-start configuration A5100 series

Remarks:

o For self-start mode, full power operation will be activated once Vcc applied.
No power save mode (PTF / MPM / TP) will be supported. If customer acci-
dentally configuring A5100 series into hibernation mode, Vcc has to be dis-
connected and re-plugged so as to operate the module in full power mode.

GPS/GLONASS Receiver Module A5100 Series User Guide
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1 ASTO0A ,
— GPIO2 RST 57 RST
—5 vouT V_BAK 3
. Tﬁi 7 TXVSPI_DON2C_CLK VCCT3.3V EE A &
SR RX0SPI-DINZC, DIO WAREUP |13
—{ NC_1 GPIOTISPI_CS H7— 4 e
7| ON OFF GPIOBISPI_TLK [g—— A —EC
| GND_1 NC_5 [z
GND"2 NG 2 7
VAN T™_GPIGS
L GND___2 1 ANT GND “NC_3 H—
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Back-up supply options
{A) Supercap, charged through GFS module
(B} Primary cell, decoupded with diode

Figure 10: Self-start configuration A5100 series with Vbak

Remarks:

e External antenna input impedance is 50 Q. Match as close as possible.

e A battery back-up circuit for the RTC (Real Time Clock) should be consid-
ered (see section 10.6, Battery Back-up).

e For self-start mode, full power operation will be activated once Vcc applied.
No power save mode (PTF / MPM / TP) will be supported. Customer can
toggle the ON_OFF pin so as to put the module into hibernation and then re-
move the Vcc. A5100 series will be self-started again in full power mode
when Vcc applied.
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4: Mechanical Outline

4 Mechanical Outline

4.1 Details Component Side A5100 Series
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Figure 11: Mechanical outline component side A5100 series
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4: Mechanical Outline

4.2 Details Solder Side A5100 Series
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Solder pad size (outer pads): 1.0 x 0.8
Solder pad size (inner pads): 1.2 x 1.2

All dimensions in [mm]

Figure 12: Mechanical outline solder side A5100 series
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5 Pin-out Information
5.1 Layout A5100 Series

ARST 1 GPIO?
V_BAK Z Vout
VCC_3V3 @C  TH0
MARECE o b g 45 RAO
GPIO7 5C NC
GPIOG GND) [GND [GNO|  [6C  ON_OFF
NC 7 GND
" GND| [GNT| [GND e
TM_GPIOS 9 VANT
NC 10C  ANT_GND
NG il ANT_IN

© “Pin 1” marker

Figure 13: Pin-out information (bottom view) A5100 series

Center Ground pins are for shock / vibration resistance purpose.
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5: Pin-out Information

5.2 Signal Descriptions

Pin | Symbol Function Description
1 |GPIO2 Input/Output Leave open
VOUT Voltage output Permanent VCC-0.1 V voltage output for up to 50mA current max
TXO0/ Output Serial output 0, NMEA out if configured for UART
SPI DO/ SPI data out pin when module works in SPI mode
I2C CLK I2C clock pin when module works in host port I2C mode
4 | RXO0/ Input Serial input 0, NMEA in if configured for UART
SPI DI/ SPI data in pin when module works in SPI mode
I2C DIO I2C data 1/O pin when module works in host port I2C mode.
N.C. None Leave open
ON_OFF Input Connect to push-pull output! This is mandatory!
- Set to LOW by default
- Toggle to HIGH and back to LOW
> for first start-up after power on
> to request a fix in SiRFaware™ or PTF mode
> to go into or wake up out of hibernate mode
- Connect it to WAKEUP pin for self-start mode
GND Power Supply Ground (power supply)
GND Power Supply Ground (power supply)
VANT Antenna Supply | Power supply input for external active antenna — provide accord-
Voltage Input ing voltage (up to 5.0 VDC) — switched internally
10 |ANT_GND |RF GND Antenna Ground
11 |ANT_IN Antenna Input Antenna signal / Z=50 Ohm (antenna input) — must not exceed
30dB gain including cable loss
12 |N.C. None Leave open
13 |N.C. None Leave open
14 | TM_GPIOS | Output Time Mark — 1PPS signal
15 |N.C. None Leave open
16 |N.C. None Leave open
17 | GPIO6/ Input Configuration pin to run in UART mode (10k pull-up to 3.3V, e.g.
CTS/ to pin 3),
SPI CLK Leave open for SPI & host port 12C modes.
SPI clock pin when module works in SPI mode
18 | GPIO7/ Input Configuration pin for communication mode. 10K to GND for host
RTS/ port I2C mode; leave open for SPI & UART modes.
SPICS SPI chip select pin when module works in SPI mode
19 |WAKEUP | Output - Status of digital section, Push-Pull output
Low = OFF, KA (Keep Alive)-only, Hibernate, or Standby mode
High = ON, operational mode
- Connect it to ON_OFF pin for self-start mode
20 |VCC Power Supply 3.0 — 3.6 VDC (power supply)
21 |V _BAK Power Supply Back - up pin of module for “super cap” or battery
22 |nRST Input Reset input, active low

Table 5: Pin description A5100 series
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6: Electrical Characteristics

6 Electrical Characteristics
6.1 Operating Conditions

Pin | Description Min Typical Max
21 | Vbak 1.8V 3.6V
Standby Current ) 60uA
20 | Ve 3.0V 3.3V 3.6V
Full power Mode (Searching) Peak Current(") 40mA
Full power mode (Searching) Average Current®® 37mA
Full power mode (Tracking) Average Current® 31mA
TricklePower Mode 27mA
Push-to-Fix Mode 600uA
Micro Power Mode (SiRFaware ™) 300uA
Hibernate Status 60uA

Table 6: A5100 series electrical characteristics

(1) Peak searching current is characterized by millisecond bursts above average searching current
(2) Average searching current is typically only the first two seconds of TTFF

(3) Tracking current typically includes tracking and the post searching portion of TTFF

(4) During standby state: RTC block and core powered on and clock off.
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6: Electrical Characteristics

6.2 Absolute Maximum Ratings

Symbol |Parameter Min | Max | Unit
Vcc A5100 series Power supply -03|+36 | V
Vin Voltage to I/O pins 03| 436 | V
lov Input current on /O pins -10| 10 | mA
Itdv Absolute sum of all input currents during overload condi- 200 | mA
tion
Tst Storage temperature -40 | 85 °C
Vant Antenna supply voltage 0 5.5 V
lant Antenna supply current 0 50 | mA

Table 7: Absolute maximum ratings

Stresses beyond those listed under “Absolute Maximum Ratings” may cause perma-
nent damage to the device. This is a stress rating only. Functional operation of the
device at these or any other conditions beyond those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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6: Electrical Characteristics

6.3 DC Electrical Characteristics

Symbol Parameter Min | Max | Unit
TX0, WAKEUP Voh @ 4mA 26 | Vcc| V
Vol @ 4mA 045| V
RX0 Vih 20 | Vec | V
Vil 08| V
nRST for safe reset 02| V
ON OFF Vih 1.35| Vec | V
Vil -0.3/045] V

Table 8: DC electrical characteristic A5100 series
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7: Mounting

7 Mounting

This chapter describes the suggested mounting process for the A5100 series receiver
modules. In a RoHS compliant product with a RoHS compliant process it is recom-
mended to use chemical tin as the counter-part to the module’s pins. This will guar-
antee highest resistance against shocks.

7.1 Proposed Footprint for Soldering
Following soldering footprint parameters are recommended:

Copper and solder paste footprint are identical
Pad-shape / -size, inner pads: 1.2 mm x 1.2 mm
Pad-shape / -size, outer pads: 1.5 mm x 0.8 mm
Stencil thickness of 120 — 150 ym

1,500, 10— ’——B.EG{MHK]'——‘

*:Dﬁ ]

L 8 1

< |:|J[-| ~—12040.05 [ ] =

s = iy O
=
Sl S —
L] o D
O T OO
] ] ?%
] — —t
] = —

|
A
.

11.20(MIN)

Figure 14: Recommended Solder PAD Layout
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7.2 Recommended Profile for Reflow Soldering

Typical values for reflow soldering of the module in convection or IR/convection ov-
ens are as follows (according to IPC/JEDEC J-STD-020D):

Parameter Value

Peak temperature (RoHS compliant process) 245°C

Average ramp up rate to peak (217°C to Peak) 3°C / second max.
Preheat temperature min=150°C; max=200°C
Ramp up time from min. to max. preheat temperature |60 ... 120 seconds
Temperature maintained above 217°C 60 ... 150 seconds
Time within 5°C of actual peak temperature 30 seconds

Ramp down rate 6°C / second max.

Time 25°C to peak temperature 8 minutes max.

Table 9: Reflow soldering profile A5100 series

The solder pads hold solder of a thickness of about 150 ym for improved solder pro-
cess results.

As results of soldering may vary among different soldering systems and types of sol-
der and depend on additional factors like density and types of components on board,
the values above should be considered as a starting point for further optimization.
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9: Use of GPS & GLONASS Antennas

9 Use of GPS & GLONASS Antennas

9.1 Connecting a GPS & GLONASS antenna to the GPS &
GLONASS receiver

The ANT pin is used to connect a GPS&GLONASS antenna to the receiver. The
design of the antenna connection has to be done strictly according to RF design rules.
A 50 Q2 PCB strip line is required. The following drawings shall explain the guidelines.
A major rule is to keep the strip line as short as possible. Additionally, antenna ground
(ANT_GND) should be routed to the ground plane of the PCB (the ground plane is
on a lower PCB layer) by vias as demonstrated in the drawing.

Top view
Motherboard Bottom Layer Motherboard Top Layer

ANT_GND  ANT_INT ANT _GND ANT_INT

o Vias to Top Layer ©  Vias to GND Layer

I:I GPS receiver solder pads
Figure 15: Antenna connector strip line A5100 series
In order to achieve the impedance of 50 Q, the width of the strip line needs to be

calculated. It depends on the thickness or height of the PCB layer (both parameters
are shown in following drawing). For the calculation, it is assumed that the PCB ma-

terial is FR4.
W
500 strip line
= SPS Module

H
P w— Motherboard

AntGND
Figure 16: Strip line parameters A5100 series
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9: Use of GPS & GLONASS Antennas

In this case, the width should be about 1.8 times the height of the PCB:
W=18xH

In the example, one would get a width of W = 1.8 x 0.8 mm = 1.44 mm.
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9: Use of GPS & GLONASS Antennas

9.2 Antenna Connections
9.2.1 Passive Antennas

A passive antenna connected to ANT input (pin 11) should be placed as close as
possible to the GPS&GLONASS receiver. The signal power lost by the antenna cable
or lost by the strip line on the PCB cannot be recovered by the LNA (Low Noise
Amplifier) integrated in the GPS&GLONASS receiver.

A suitable Ground-Plane design should be considered depending on the antenna
type connected to ANT input (pin 11).

9.2.2 Active Antennas
General GPS&GLONASS active antenna specification:

Limitations:

e Supply voltage (voltage fed into VANT pin) 5V (max.)
e Supply current 50mA (max.)

Recommendations:

e Gain = 15dB (should not exceed 30 dB including cable loss)
e Noise figure < 1.5dB

The recommendations apply to the majority of active antennas that can be found in
the market. Anyhow, the quality of the GPS&GLONASS antenna chosen is of para-
mount importance for the overall sensitivity of the GPS&GLONASS system.

The system design needs to reflect the supply voltage of the antenna. If the supply
voltage is equal to Vcc, Vece can be connected to VANT. If the antenna requires a
different supply voltage, the antenna bias can be provided through the VANT pin.

VANT is switched by the module, so current is only drawn when required.
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10: Quality and Reliability

10 Quality and Reliability
10.1 Environmental Conditions

Operating temperature -40 ... +85°C

Operating humidity Max. 85% r. H., non-condensing, at 85°C
MSL JEDEC (Moisture Sensitivity Level) |3

Storage 6 months in original package.

Table 10: Environmental conditions

10.2 Product Qualification

Prior to product qualification the GPS&GLONASS receiver is preconditioned accord-
ing to EIA/JEDEC standard JESD22-A113-B / Level 3.

Basic qualification tests:

MSL Classification according to J-STD-020C (MSL3 @ 245°C)
MSL Rework Compatibility according to J-STD-020C
Temperature Cycling —40°C ... +85°C

Temperature Humidity Bias 70°C / 85% RH

Low / High Temperature Operating —40°C / +85°C

High Temperature Operating Life +85°C

Vibration Variable Frequency

Mechanical Shock

Please contact Lantronix for detailed information.

10.3 Production Test

Each module is electrically tested prior to packing and shipping to ensure state of the
art GPS&GLONASS receiver performance and accuracy.
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11 Applications and Hints

11.1 Initial Module Start

After initially applying power to the module, it is necessary to start the internal firm-
ware by toggling the ON_OFF pin. Toggling is done by pulling the signal to HIGH for
about 200ms. This first toggling can be done after a LOW — HIGH transmission was
detected at the WAKEUP pin or by simply waiting for 1s after power-up. In case of
configuration for UART mode, messages should be transmitted afterwards. If no mes-
sages should appear, a new toggling should be applied.

11.2 Proper Shutdown

A controlled and orderly shutdown while the A5100 series is running in full power
mode can be initiated by

e A 200ms pulse on the ON_OFF pin,
e According messages either in NMEA or OSP mode.

The shutdown is completed after maximum 1s. Therefore the module should be sup-
plied with voltage for that time after the shutdown sequence was initiated.

11.3 SiRFaware™ Support

SiRFaware™ is a low-power operating mode that seeks to maintain low uncertainty
in position, time, and frequency, and to maintain valid current Ephemeris using either
data collected from satellites in view or Extended Ephemeris methods.

The SiRFaware™ mode is entered using the One Socket Protocol, an extension of
the SiRF Binary Protocol. Please refer to the appropriate manual. In order to request
a fix and to exit SiRFaware™ it is necessary to toggle the ON_OFF pin. Toggling is
done by pulling the signal to HIGH for about 200ms.

11.4 Push-to-Fix Mode

Push-to-Fix mode is designed for the application that requires infrequent position re-
porting. The receiver generally stays in a low-power mode, up to 2 hours, but wakes
up periodically to refresh position, time, ephemeris data and RTC calibration.

The push-to-fix mode is initialized and entered using the SiRF Binary Protocol.
Please refer to the appropriate manual, paying particular attention to the paragraph
titled “Set TricklePower Parameters”. In order to request a fix outside the specified
duty cycles, it is necessary to toggle the ON_OFF pin. Toggling is done by pulling the
signal to HIGH for about 200ms.

11.5 Hibernate Mode

In order to enter Hibernate Mode it is necessary to send a shutdown command or to
toggle to ON_OFF pin by pulling the signal to HIGH for about 200ms. Starting with
ROM2.1 the according command is supported in NMEA and SiRF Binary mode. After
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11: Applications and Hints

a short delay the module will switch into hibernate mode. The RTC will keep on run-
ning and SRAM is backed with the typical current of 20 pA drawn from Vcc. To wake
the module up again, toggling the ON_OFF pin is necessary (200ms pulse width).
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11: Applications and Hints

11.6 Battery Back-up

This section describes how to back-up the RTC and the SRAM of the GPS receiver

module. The basics of the first example addresses providing a back-up power sup
ply by using a separate battery or a “Super cap”.

While the “Super cap” is charged through the module during normal operation, the
battery (primary cell) is decoupled thru a diode!

i_ ________ 1 i_ ______________ I

| D1 |
| bsk < 1| Vbek < |
| | | NSRO130 |

[}

I 5 + I | ___I_ I
| T o— | ]
| 2 L |
| B I | Eattery I
| — -
o<— (Al e d I}
o LA i

Backup Supply Oplions
(A2 Supercap, charpged through GFS modul e
(BY Primary cell, decoupled with diode

Figure 17: Strip line parameters A5100 series

An alternative to this solution is to switch the supply voltage from the Vcc pin to the
Vbak pin. Care needs to be taken that there is no voltage outage during the switch-

over phase!
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11: Applications and Hints

11.7 Extended Ephemeris

The receiver is capable of supporting two versions of using Extended Ephemeris (EE)
data. The first one is the version, where the EE data are calculated on a server, are
transmitted to device incorporating the receiver, and are then loaded into the receiver.
These data can be valid for up to seven days.

The second version is the internal extrapolation of available “natural” Ephemeris data.
This is done automatically and no external support is required. The internally calcu-
lated EE data are valid for up to 3 days.

The receiver firmware will define which set of EE data to use or will neglect those in
case “natural” data are available. Both versions of EE data will help to further lower
power consumption in SiRFaware™ mode.
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11: Applications and Hints

11.8 Antenna Status Adaptation

This chapter shall give assistance in designing a circuit for detecting if an active an-
tenna is connected to the module. The information about the antenna status can be
derived from the ANTSTAT signal generated by this circuit. The examples use values
for components that roughly result in the following ANTSTAT output:

e Logic low when: lant < 9mA
e Logic high when: 9mA > lant < 16mA
e Logic low when: lant > 16mA

11.8.1 Antenna Sensor

The following circuit is a proposal on how you can feed an antenna with 3.3V and
provide an output for the ANTSTAT pin. The value of the components may need an
adaptation in the final application. For example, the input current of the chosen com-
parator goes into that equation. The thresholds defined in this circuit are quite close
to the ones described above. Their value is determined by resistors R4, R5, and R3.

We strongly recommend simulating and testing the GPS&GLONASS receiver inte-

grated in your product design before implementing the finalized product in the appro-
priate market application.

U1, UZ: rail-to-rail single supply

Commen node on PCB comperator with open drain output
VCC33
R2
R4
Ri 100k
2.2k
12R |, Ut
I ' =T Lmvrzrs
§H5
2.2k w2
‘ o> ANTSTAT >
LMVT2TS
R3 Output:
563 ak * gpen drain with pullup (R2)
y * High for 9mA < lant < 18mA
* Low for lant < 9md or lant > 18ma
[ GND

Figure 18: Application note: Antenna sensor adaptation
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11.8.2 Antenna Sensor with Current Limiter

This proposal is similar to the first one, but includes a current limiter. Comments and
notes as above apply.

We strongly recommend simulating and testing the GPS&GLONASS receiver integrated
in your product design before implementing the finalized product in the appropriate mar-
ket application. In any case it is the responsibility of the designer to test and verify
the implementation.

Current Limiter

U1, UZ: rail-to-rail single supply

[ Wwcc33

Comman node on PCB

comperator with open drain outp!

VANT)

BC858C

RE R1
100R 12R

B S

BC858C
Q1

[GND

R
10k

N7

TLMVT2TS

U2

ut

R2
100k

u1
§R5
CLMVT2T5

R3 Output:
634K * open dra

ANTSTAT >

in with pullup (R2)

* High for 9mA < lant < 18maA
* Low for lant < 9mé& or lant > 18mA

Figure 19: Application note: Antenna sensor adaptation with current limiter
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11: Applications and Hints

11.9 VANT Pin
The VANT pin is an input pin.

The supply voltage for an active GPS&GLONASS antenna on the ANT input has to
be fed into the Vant pin. The easiest way to do that is to connect Vcc to VANT. The
maximum current is 50 mA.

Note: Shortcut between ANT and GND may damage the A5100 series
GPS&GLONASS receiver module. This should be avoided by using an antenna cur-
rent limiter.

The circuit (see section 10.8.2 Antenna Sensor with Current Limiter) works for Vcc
from 3V to 5V. The antenna current will be limited to 50 mA approximately.

If other transistors are used, other resistor values may be necessary as well. We
strongly recommend simulating and testing your realized version before using it.

11.10 TM_GPIOS pin (1 pulse per second pin)
The 1PPS pin is an output pin.

In addition to precise positioning, GPS&GLONASS also allows for accurate timing
due to the synchronized atomic clocks in the GPS&GLONASS satellites. While the
current date and time is transmitted in NMEA sentences (UTC), an exact and accu-
rate timing signal is provided via the 1PPS pin of the A5100 GPS&GLONASS re-
ceiver.

Under good signal conditions the 1PPS signal comes between 620ns and 710ns after
the full GPS&GLONASS system second which is accurately (around 10ns) synchro-
nized to UTC. Therefore the 1 second clock can be derived and maintained within
around 90ns under good signal conditions.

Note:

The 1PPS clock accuracy directly depends on the position accuracy!

The GPS&GLONASS signals travel at the speed of light, therefore a position inaccu-
racy directly translates into 1PPS inaccuracies.

10m position deviation = 33ns 1PPS deviation (typically)
100m position deviation = 333ns 1PPS deviation (typically)

The NMEA messages containing absolute timing information (UTC time) are pro-
vided around 300ms after the 1PPS signal typically. This may change with the
GPS&GLONASS receiver setup.

The 1PPS signal is provided on a “as is” basis with no accuracy specification. It's
NOT recommended to use 1PPS signal for accurate timing application.
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11: Applications and Hints

The given values are based on a 10 satellite, static GPS&GLONASS simulator sce-

nario.

Tek JL & Stop M Pos: 60.00ms
+ +

CH1 200mY M S00mms CH1 .M :

Figure 20: 1PPS waveform (reference)

11.11 5 Hz Navigation Update Rate
User can select 1Hz or 5Hz output rate of navigation computation and message, it
supports rapid change of direction and improves accuracy on sport-related applica-
tions.1Hz is the default Navigation Update Rate, If the user want to change to 5Hz
Navigation Update Rate, Please refer to command below:

Enable 5Hz Navigation Update Rate command

« NMEA command MID103 ($PSRF103,00,6,00,0*23)

* OSP command MID136 (A0 A2 00 OE 88 00 00 04 04 00 00 00 00 00 00 00

OF 02 00 A1 BOB3)

Disable 5Hz and return to 1Hz Navigation Update Rate, command:

* NMEA command MID103 ($PSRF103,00,7,00,0*22)

* OSP command MID136 (A0 A2 00 OE 88 00 00 04 00 00 00 00 00 00 00 00

OF 02 00 9D BO B3)
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12: Evaluation Kit EVA5100-A

12 Evaluation Kit EVA5100-A

For demonstration and easy evaluation of GPS&GLONASS performance Lantronix
offers an evaluation kit (including one GPS&GLONASS A5100-A module). It contains
a USB interface with according drivers to connect easily to a PC. The USB interface
is an extension of the serial port 0, therefore sending NMEA sentences or binary
information and accepting commands. At the same time it provides power to the mod-
ule. Accompanied by both an active and passive antenna it offers a ready-to-go set.

For the development of new software and applications the Evaluation Kit also pro-
vides NMEA and binary messages on CMOS level via a terminal plug.

Figure 21: Evaluation kit EVA5100-A
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13: Related Information

13 Related Information

13.1 Related Documents

e GPS Evaluation Kit EVA5100-A (Lantronix)
SSV NMEA Reference Guide (SiRF)
e One Socket Protocol Interface Control Document (SiRF)

13.2 Related Tools

e GPS Cockpit (Lantronix)
¢ SiRFLive (SiRF)
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14: Compliance

14 Compliance
This compliance section pertains only to model A5100A-B02.

(According to ISO/IEC Guide and EN 45014)
Manufacturer's Name & Address:
Lantronix, Inc.

7535 Irvine Center Drive, Suite 100

Irvine, CA 92618 USA

Declares that the following product:
Product Name Model: A5100A-B02

Conformes to the following standards or other normative documents:

Country Specification
EU See EU Declaration of Conformity below.
Safety EN 62368-1

Table 11: Country Specifications

**For additional regional certification requests, please contact your regional

Lantronix Sales office.
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14.1 EU Declaration of Conformity

LANTRONIX

C€

EU DECLARATION OF CONFORMITY

Manufacturer's Name: LANTROMIX INC.
Manufacturer's Address: 7535 Irvine Center Drive, Suite 100 Irvine, CA. 92618. USA

Product Type: AS100A-BO2
Intended use: GPS/GLONASS Receiver Module

Manufacturer's Quality System:

JAY

TU¥Rheinland

IS0 9001:2015 Certificate No. 74 300 4282 TUV Rheinland

Applicable EU Directives:
Low Voltage Diractive (2014/35/EU)
+ EN 62368-1:2014+A11:2017
EMC Directive {2014/53/EU)

= EN 201 480-1 V2.2.3
+ EN 201 489-10V2.1.1

RF Radio Directive (2014 / 53 / EU)
« EN 303 413 V1.1.1

EU Directive 2011,/65/EU for Restriction of Hazardous Substance (RoHS2) with
exemption 7(c)-1

= ENIEC 63000:2018

Statement of Conformity: The product spedified above complies with applicable EU directive referenced,
including the application of sound engineering practice.

—
Signature: — Dare:January 17, 2022
2
Name: Fathi Hakam Title: WP of Engineering

CERT-AS100A-B02 rev A
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14: Compliance

Ccs

da

de

et

en

es

el

fr

nl

mt

hu

pl

pt

sl

fi

SV

Cesky [Czech]

Dansk [Danish]

Deutsch [German]

Eesti [Estonian]

English

Espafiol [Spanish]

EAANviIkN [Greek]

Francais [French]
Italiano [Italian]

Latviski [Latvian]

Lietuviy [Lithua-
nian]

Nederlands [Dutch]

Malti [Maltese]

Magyar [Hungar-
ian]

Polski [Polish]

Portugués [Portu-
guese]

Slovensko [Slove-
nian]

Slovensky [Slovak]

Suomi [Finnish]

Svenska [Swedish]

&3 NB no.

Table 12: Europe — EU Declaration of Conformity

Lantronix timto prohlasuje, Ze tento A5100A-B02 je ve shodé se zakladnimi pozadavky
a dal$imi pFislusnymi ustanovenimi smérnice 2014/53/EU.

Undertegnede Lantronix erklaerer herved, at fglgende udstyr A5100A-B02 overholder
de vaesentlige krav og @vrige relevante krav i direktiv 2014/53/EU.

Hiermit erklart Lantronix, dass sich das Gerat A5100A-B02 in Ubereinstimmung mit
den grundlegenden Anforderungen und den Ubrigen einschlagigen Bestimmungen der
Richtlinie 2014/53/EU befindet.

Kaesolevaga kinnitab Lantronix seadme A5100A-B02 vastavust direktiivi 2014/53/EU
pdhinduetele ja nimetatud direktiivist tulenevatele teistele asjakohastele satetele.

Hereby, Lantronix, declares that this A5100A-B02 is in compliance with the essential
requirements and other relevant provisions of Directive 1999/5/EC.

Por medio de la presente Lantronix declara que el A5100A-B02 module cumple con
los requisitos esenciales y cualesquiera otras disposiciones aplicables o exigibles de
la Directiva 2014/53/EU.

ME THN MAPOYZA Lantronix AHAQNEI OTI A5100A-B02 XYMMOP®QNETAI NPOZ
TIZ OYZIQAEIZ AMAITHZEIZ KAI TIZ AOINEX ZXETIKEZ AIATAZEIX THX OAHIIAZ
2014/53/EU.

Par la présente Lantronix déclare que I'appareil A5100A-B02 est conforme aux exi-
gences essentielles et aux autres dispositions pertinentes de la directive 2014/53/EU.

Con la presente Lantronix dichiara che questo A5100A-B02 & conforme ai requisiti es-
senziali ed alle altre disposizioni pertinenti stabilite dalla direttiva 2014/53/EU.

Ar $o Lantronix deklarg, ka A5100A-B02 atbilst Direktivas 2014/53/EU bdatiskajam
prasibam un citiem ar to saistitajiem noteikumiem.

Siuo Lantronix deklaruoja, kad Sis A5100A-B02 atitinka esminius reikalavimus ir kitas
2014/53/EU Direktyvos nuostatas.

Hierbij verklaart Lantronix dat het toestel A5100A-B02 overeenstemming is met de es-
sentiéle eisen en de andere relevante bepalingen van richtlijn 2014/53/EU.

Hawnhekk, Lantronix, jiddikjara li dan A5100A-B02 jikkonforma malhtigijiet essenzjali u
ma provvedimenti ohrajn relevanti li hemm fid-Dirrettiva 1999/5/EC.

Alulirott, Lantronix nyilatkozom, hogy a A5100A-B02 megfelel a vonatkozé alapvetd
kdvetelményeknek és az 2014/53/EU iranyelv egyéb eldirasainak.

Niniejszym Lantronix oswiadcza, ze A5100A-B02 jest zgodny z zasadniczymi wymo-
gami oraz pozostatymi stosownymi postanowieniami Dyrektywy 2014/53/EU.

Lantronix declara que este A5100A-B02 esta conforme com os requisitos essenciais e
outras disposi¢des da Directiva 2014/53/EU.

Lantronix izjavlja, da je ta A5100A-B02 v skladu z bistvenimi zahtevami in ostalimi rele-
vantnimi dologili direktive 2014/53/EU.

Lantronix tymto vyhlasuje, ze A5100A-B02 enterprise Wi-Fi loT module spifa zékladné
poziadavky a vSetky prislusné ustanovenia Smernice 2014/53/EU.

Lantronix vakuuttaa taten etta A5100A-B02 tyyppinen laite on direktiivin 2014/53/EU
oleellisten vaatimusten ja sitd koskevien direktiivin muiden ehtojen mukainen.

Harmed intygar Lantronix att denna A5100A-B02 star | 6verensstammelse med de
vasentliga egenskapskrav och dvriga relevanta bestdmmelser som framgar av direktiv
2014/53/EU.

http://ec.europa.eu/enterprise/newapproach/nando/index.cfm?fuseaction=notifiedbody.main

GPS/GLONASS Receiver Module A5100 Series User Guide 48


http://ec.europa.eu/enterprise/newapproach/nando/index.cfm?fuseaction=notifiedbody.main

14: Compliance

14.2 RoHS, REACH, and WEEE Compliance Statement

Please visit http://www.lantronix.com/legal/rohs/ for Lantronix’s statement about RoHS,
REACH and WEEE compliance.
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