Cb CDPA1616DData Sheet

Technology

CDPA1616D GNS®atch antennamodule
Data Sheet




Q) CDPAl616DData Sheet

Technology
Table ofContents
M® Cdzy OGA 2 Y.l.f... 5858 QNK LA 2.Y e 0
1 . Plroduct desS.Crl.pPlil D e 3
O - T S 1 (O - SO PPTTPUPPPPRPPTIN 4
1.3 System .Bl.ock..Di.a.g.r.am. ... 5
1.Mu Htoine active i nt.er.f.er.en.c.e..canc.el.lber
R T B = 0 PP ERRRR PO 5
1.6 AGPS Supp&PO™p.ar.. . Fast. . TTEE..(..... 5
1 .AM1 wayslLocate™ (Advan.c.e..Rowe.r...Peur.i..a@fi c Mode)
L BBA S Y T e e e e —raaaaaeaa 6
1 BOmbedded Log.ger. . . f.lnCl i O .. 6
HO { LISOATAOL A 2 Y A e, T
2.1 Mechani c.al... DIV o s M= TS0 o 10 ¢ PP £
2.2 Recommended..RCB..p.ad..Layout. ... 8
2.3 Pin Confii.glr.ab. .0 ..., 38
2.4 Pin ASS..g.nment. . 9
2.5 Descriopti.on. .. of L.LO. RN, 9
2.6 Speci.fi.cat.i.on. . Li.S o 11
2. Albsol ut e Max.i.mum.Rat.l.n.gs. ... 12
2.8 Operati.ng..Condi.t.i.0nS. ... 12
2. SBxternal Antenna Spedc.i.f..cat.i.an..l2Recommenc
0@ 1 NEB.DZ.O2 E 8ot MO
3.1 NMEA Out.p.ut. . .Senl. el . .S 13
3.Ant ennaCoSrnaatnuds PR.r.0.1.0.C..0.L.So 19
3.3MTK NMEA Command Protocols............cooeeviii i 200,
NP WS T SNE Y. OGS 5. A AT e e, HM
41 Reference..Des..g.n..Cil.r.cui.t....................... 21
PWSTFE 20 { 2. RSNAYV.I..D20.5 e, HH
cdl LIS wSSEt tF OLAY.I LY FT2NNELAAZY i HO



Q) CDPAl616DData Sheet
Technology

1. Functional Description

1.1 Product description
TheCDTopCDPA1616D moduleutilizes the MediaTek new generati@NSEhipset MT333 that
supportvarious location and navigation applications, including autonomous GPS, GLONASS, GALILEC
request), QZSS, SBAS(note) ranging (WAAS, EGNOS, GAGAN, MSAS),QZSS,DGPS(RTEM) and AG
support up to 210 PRN channels with 99 search channels and 33 simulganacking channels.

Itist h e 1 nhighesttleveydf sensitivity}65dBm)andinstant Timeto-First Fix (TTFF)
PreciseGNSSignalprocessingivethe ultra-precise positioninginder low receptive, high velocity
conditions.Upto 12 multitone acive interference canceller (ISSCC2011 award), customer can have
more flexibility in system design.

Power management design maké®PA161® easily integrated into your system without extra
voltage regulatorCDPA161® allows direct battery connection, no need any external LDO and gives
customers plenty of choices for their application circuit.

The excellent low power consumptiah CDPA161® make it easier to applied tpower sensitive
devices, especially portable plcations, need not worry aboutp@rating time anymore and user can
get more fun.

It also ombined with many advanced featurexluding AlwaysLocal¥EAS,Y M PO™, and |
function.

Application:
Asset management

\
V  Handheld Device

V  M2M application

V  Security industry

V  Surveillance

V  Tablet PC/PLB/MID



Q) CDPAl616DData Sheet

Technology

1.2 Features

Built-in 15x15x4.0mm ceramic patch antenna on the top of module

Ultra-High Sensitivity:165dBm (w/o patch antenna), up to 45dB C/N of SVs in open sky reception.
AlwaysLocatelntelligent Algorithm (Advance Power Periodic Motte)power saving
EASY: SeGenerated Orbit Predictiofor instant positioning fix
GPSConsumptiorcurrent(@3.3V)

1 Acquisition:34mATypical

1 Tracking29mA Typical

High accuracy-PPS timing support fariming Applicationst0ns jitter)

High Update Rate: up to 10£¥#Y

Logger function Embedd&§®©?

Supports QZSS, SBAS(WAAS, EGNOS, GAGAN, MSAS) ranging

Ultra-High Sensitivity:165dBm

Automatic antenna switching function

Antenna Advisor function

Note 1: SBAS can only be enabled when update rate is less than or equal to 5Hz.
Note2: Some features need special firmware or command programmed by customer
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1.3 System Block Diagram

« | Over Current Active Antenna
“|  Protection Detect }
VCC |1 S
11 JEX_ANT
470R %u
VBACKUP14 . AAN, > ‘ PA_ANT
SAW ‘ » -
_NRESET| 2 MT3333 7 Filter ﬁ . d '
' 15 JTx1
16.368 MHz . >
o > Chipset < 14 |RTCM
| 13 |J1PPS _
L 10|rRxo
32.768KHz 9 |TX0 o
Crystal 5 3D-F|x>
6,7,16,17,18,20 | NC
3,8,12,19,
GND

Figure 11: System Block Diagram.

1.4 Multi-tone activeinterference canceller

Because different application (WAi , GSM/GPRS,3G/4G,Bluetooth )are integrated into navigation
system , the harmonic of RF signal will influence the GPS reception , Thetomeltactive interference
canceller (abbr: MTAIC ) caneef external Rinterferencewhich come from other active components
on the main board , to improve theapacityof GPS reception without any needed HW change in the
design CDPA161® can cancel up to 12 independent chanimérferencecontinuous wavéCW)

1.51PPS

Apulse per secondl(PPS])s an electrical signal which precisely indicates the start of a second with the
accuracy of £20ns RMS (Root Mean Square). The PPS signal is provided through a designated output p
for many external applications. The pulse is not only limited to beitigeaevery second but is also
allowed to set up the required duration, frequency, and active high/low through a programmable user
defined setting.

1.6 AGPS Support for Fast TTBFt h) u
The AGPS ( EPO™) sbaegngetPyedididn@rbitpatagodspeedal TFEUSels can
download the EPO data to GPS endmoen the FTP serveby internet or wreless networkthe GPS
engine will use the EPO data to assist position calculation when the navigation information of satellites
are not enough or weakignal zone .
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1.7 t g e a [ (Rdvdnde ower Periodic Mode)
Embeddecheed to be executed fully all the time, the algorithm can be sedifigrent necessary to
decide theoperation level of GPS functipreduce powerconsumption it will sufferpositingaccuracy to
get the target of power saving and extend the usage timprotiuct.

Power
Consumption '

Highway
driving

QOutdoor
static

Figure 12: Alwayd_ocatie

189! { . «

The EASY™ is embedded assist syst enlatdaadpredict i ¢ k
automaticallythe single @hemeris ( Max. up to 3 days )when power @md save the predict information
into the memory , GPS engine will use these information for positioning if no enough information from
satellites, so the function wille helpful for positioning and TTFF improvement under indoor or urban
condition, the Backup power (VBACKUP) is necessary.

z 2 L
e i i
Dav 1 Day 2 Dav 3

L L

GFP§ on GFS on
With EASY'™ With EASY™
GPS on GP5on Assist Bssist
& EASY'™ EASY'™ EASY'™ EASY!™
on on on on
* +
e
30 sec e AP N
5sec . 4t +
e .

Figure 13 EASY System operation

Please refer to the Fig3, When GPS device great the satellite information from &Ré&llites, theGPS
engine automatically prealculate the predict orbit information for 3 days

The GPS device still can quickly do the positioning with E#f8i¢tion underweak GPSignal.

1.9 Embedded_ogger functiofLOCUS)

The Embedded Logger functiGnhOCUSYon't need host CPU (MCU ) and external flash to handle the
operation , GPS Engine will use internal flashi{eddedin GPS chipset ) to log the GPS data (Data
format : UTC, Latitudelgngitude, ValidChecksum ), thenaximum log duration is up to two days under
Al wayslLocate™,
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2. Specification

CDPAl616DData Sheet

2.1 Mechanical Dimension
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Dimension:(Unit: mm, Tolerance +/- 0.2mm)
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2.2 Recommended PCB pad Layout

(Unit: mm, Toleranced.1mm)

16.00mm

CDPAl616DData Sheet

D.?5mm_$_\_ o 1 3 20 I N
7.55mm I 1.00mm
/—91.20
E y
E - I
g @ | 1.50mm
ﬁ 8.0mm -
— ¥ o.50mm
10
0.75mm§ | || | 11 - | 1.25 mm
0.80 mm
"—( (Top View)
—| | e— 2.00 mm
0.20 mm
2.3 Pin Configuration
VCC 1 20 NC
NRESET 2 19 GND
GND 3 18 NC
VBACKUP 4 17 NC
3D-FIX 5 16 NC
NC 6 (Top View) 15 X,
NC 7 14 RTCM
GND 8 13 1PPS
™, 9 12 GND
RX, 10 11 EX_ANT
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2.4 Pin Assignment

Pin Name I/O Description & Note

1 VCC Pl | Main DC power input

2 NRESET | Reset Input, Low Active

3 GND P | Ground

4 VBACKUP Pl | Backup Power Input for RTC & Navigation Data Retention

5 3D-FIX O | 3D-Fix Indicator

6 NC -- | Not Connect

7 NC -- | Not Connect

8 GND P | Ground
9 |TX O | Serial Data Output for NMEA Output (UART TTL)
10 | RX I Serial Data Input for Firmware Update (UART TTL)

I External active antenna RF input.

11 | EXANT PO | DC power from VCC and provide for external active antenna.
12 | GND P | Ground

13 | 1PPS O | 1PPS Time Mark Output 2.8V CMOS Level

14 | RX1 I Serial Data Input 1

15 | TX1 O | Serial Dat®utput 1

16 | NC -- Not Connect

17 | NC -- Not Connect

18 | NC -- | Not Connect

19 | GND P | Ground

20 | NC -- | Not Connect

2.5Description of 1/0 Pin

Ping, (VCQ
The main DC power supply of the module, the voltage should be kept between from 3.0V to 4.3V. The
Vcc ripple must be controlled under 50mVpp (Typical: 3.3V)

Pin2 (NRESBT
With a low level, it causes the modulerset. If not used, keep floating.

Pin3, 8,12,19, (GN[)
GroundL

Pind, (VBACKUP

This connects to the backup power of the GPS module. Power source (such as battery) connected to
this pin will help the GPS chipset in keeping its internal RTC ruwhigig the main power source is
removed. The voltage should be kept between 2.0V~4.3V, Typical 3.0V.

If VBACKUP power was not reserved, the GPS module will perform a lengthy cold start every time it is
L2 g SNBERm2Yy 0SOl dza S LINB JAGZ2 dkS G FAlYSSERE A (ySR AyySTS2RNEY il

If not used, keep floating.



CDPAl616DData Sheet

Technology

Pin5, (3D-FIX)
The 3DFIX is assigned as a fix flag outdie timing behavior of tis pin canbe configured by custom
firmware for different applications (Example: waking up host M@)ot used, keep floating.
A Before 2D Fix
The pin should continuously output orsecond higHevel with onesecond lowevel signal
+—>
1s

A
\ 4

1s

A After 2D or 3D Fix
The pimcmosnhowmiudusieveldt sutgnlad w

Low

PinG, 7, 17, 8, 20, (NQ
This pin is not connected, keep floating.

Pin9, (TX

This is the UART transmitter of the module. It is used for aiding. If not used, keep floating.

Pin10, (RY
This is the UART receivertbé module. It is used for aiding. If not used, keep floating

Pinll, (EX_ANT)
DC power from VCC and provide for external active antenna (Recommendation: 3.3V).
When a 4mA or higher current is detected, the detect circuit will acknowledge the extarteina as
being present and uses external antenna for reception.

In the event of short circuit occurring at external antenna, the module will limit the drawn current to a
safe level.

The 3.0V for the §8SSxternal antenna is limited to 25maA.
The 3.3Mor the GNSSxternal antenna is limited to 28maA.
The 3.6V for the 8SSxternal antenna is limited to 31mA.

Pin13, (1PP$
This pin provides one pulgeer-second output from the module and synchronizes to GPS time.
Keep floating if not used.

Pinl4, (RX1)

This is the UART1 recevicer of the module. It is used for aiding. If not used, keep floating.

Pin15, (TX1)

This is the UART1 transmitter of the module. It is used for aiding. If not used, keep floating.

10
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2.6 Specification List

Item Description
GNSSsolution MTK MT3333
Frequenc GPS L1, 1575.42MHz
quency GLONASS L1, 1598.0625~1605.375MHz

Acquisition:-148dBm,

Sensitivity(GPS portion) cold start Reacquisition163dBm
Hot start Tracking:165dBm
#1~32 for GPS

SV Number #65~96 for GLONASS

TTEE Hot start: 1 second typical

Warm start: 33 seconds typical

(No. 0fSVs>4, C/N>40dB, PDop<1. Cold start: 35 seconds typical, 60 seconds Max

Update Rate 1Hz (default), maximum 10Hz

Baud Rate 9600 bps (default)

Without aid:3.0m (50% CEP)
DGPS(SBAS(WAAS,EGNOS,MSAS)):2.5m (50% CE
Without aid : 0.1m/s
DGPS(SBAS(WAAS,EGNOS,MSAS,GAGAN)):0.05n

Timing Accuracy(1PPS Output) +20 ns RMS within 100ms in one pulse

Position Accuracy

Velocity Accuracy

Altitude Maximum18,000m (60,000 feet)

Velocity Maximum 515m/q1000 knots)

Acceleration Maximum 4G

DGPS SBAS(defult) [WAAS, EGNOS, MSAS,GAGAN]
Power Supply VCC 3.0V to 4.3V VBACKUP 2.0V to 4.3V
Current Consumption . _

@ 3.3V,1Hz Update Rate Acquisitiont 34mA, Tracking 29mA

Working Temperature -30 Cto +85 C

Dimension 16 x16x6.7mm, QFN

Weight 69

11
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2.7 Absolute Maximum Ratings
The voltage applietbr VCC should not exceddVDC.

Symbol Min. Typ. Max. Unit
Power Supply Voltage VCC 3.0 3.3 4.3 \Y
Backup battery Voltage, vBACKUP, 2.0 3.0 4.3 Y,

2.8 Operating Conditio

Condition Min. Typ. Max. Unit
Operation supply Ripple Voltage 50 mVpp
RXO0 TTL H Level Vce=3.0~4.3v|] 2.0 Vce Vv
RXO TTL L Level Vce=3.0~4.3v 0 0.8 \%
TXO TTL H Level Vce=3.0~4.3V 24 2.8 \%
TXO TTL L Level Vce=3.0~4.3v 0 0.4 \%
Current consumption @3.3V, 1H| Acquisition 25 mA
update rate Tracking 20 Ma
Backup power consumption @ 3 25°C 7 uA

2.9 GPEGLONASEXxternal Antenna Specification(Recommended)

It is important that the antenna gets a clear view of the sky and is positioned on a surface level to the horizon for
best results. The following specification has to meet for the use reference design.

Characteristic Specification

Polarization Righthandcircular polarized
Frequency Received 1.575GHz~1.615GHz
Power Supply 3.3V

DC Current 3mA < IDC < 30mA at 3.3V
Total Gain + 25dBi

Output VSWR <25

Impedance 50Q

Noise Figure < 1.5dB

12
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3. Protocols

CDPAl1616DData Sheet

3.INMEA Output Sentences

Tablel lists each ofthe NMEA output sentences specifically developed and defined by MTK for use
within MTK products

Tablel: Each of the NMEA output sentences

Option Description
GGA Time, position and fix type data.
GNSS receiver operating mode, active satellites uséuke position solution and
GSA
DOP values.
The number of GNSS satellites in view satellite ID numbers, elevation, azimut
GSV
SNR values.
RMC Time, date, position, course and speed data. Recommended Minimum Navige
Information.
VTG Course andpeed information relative to the ground.

GPS GPGGA| GPGSA| GPGSV| GPRMC| GPVTG

GNSS GPGSA| GPGSV
(GPS+GLONASS GNGGA GLGSA| GLGSV GNRMC|  GNVTG
Note:GP i a shortiger®@L ONASESPSdnd GE&EN i

13
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GGA Global Positioning System Fixed Data. Time, Position and fix related data

Table3 contains the values for the following example
$GNGGA,165006.000,2241.9107,N,12017.2383,E,1,14,0.79,22.6,M,18.5,M,,*42

Table-3: GGA Data Format

Name Example Units Description
Message ID $GNGGA GGA protocol header
UTC Time 165006.000 hhmmss.sss
Latitude 2241.9107 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12017.2383 dddmm.mmmm
E/W Indicator E E=east or W=west
Position Fix Indicator| 1 SeeTable4
Satellites Used 14 Range 0 to 14
HDOP 0.79 Horizontal Dilution of Precision
MSL Altitude 22.6 meters | Antenna Altitude above/below measealevel
Units M meters | Units of antenna altitude
Geoidal Separation | 18.5 meters
Units M meters | Units of geoids separation
Age of Diff. Corr. second | Null fields when DGPS is not used
Checksum *42
<CR> <LF> End of message termination

Table4: Position Fix Indicator

Value Description
0 Fix not available
1 GPS fix
2 Differential GPS fix

Note: When inputting the command $PMTK353,0,1,0,0,0*2A, $GNGGA will change to $GLGGA (For GLONASS).
When inputting the command $PMTK353,1,0,0,0,0*2A, $GNGGA will change to $SGPGGA (For GPS)

14
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GSA GNSS DOP arfttive Satellites

Tableb5 contains the values for the following example
$GPGSA,A,3,17,19,11,30,01,28,08,22,07,,,,1.31,0.79,1.04*03
$GLGSA A,3,75,70,76,85,87,,,,,,,,1.31,0.79,1.04*10

Table5: GSA Data Format

Name Example | Units Description
Message ID ggfgssﬁ or GSA protocol header
Mode 1 A SeeTable6
Mode 2 3 SeeTable7
Satellite Used 17 SV on Channel 1
Satellite Used 19 SV on Channel 2
Satellite Used SV on Channel 12
PDOP 1.31 Position Dilution of Precision
HDOP 0.79 Horizontal Dilution of Precision
VDOP 1.04 Vertical Dilution of Precision
Checksum *03
<CR> <LF> End of message termination
Value Description
M Manual—orced to operate in 2D or 3D mode
A 2D Automatie—allowed toautomatically switch 2D/3D
Value Description
1 Fix not available
2 2D ( 4 SVs used)
3 3D ( 4 SVs used)

15
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GSY Satellites in View, includes GPS(GPGSV) and GLONASS(GLGSV)

Table8 contains the values for the following example
$GPGSV,3,1,12,01,61,025,44,30,49,248,30,11,48,026,48,28,45,336,45*72
$GPGSV,3,2,12,22,41,101,20,07,41,208,35,03,39,132,24,17,24,292,46*76
$GPGSV,3,3,12,40,22,255,,08,20,062,41,19,07,276,41,193,,,*75

Table8: GPGSV Data Format

Name Example Units Description

Message ID $GPGSV GSV protocol header
Range 1to 4

Number of Messageg 3 (Depending on the number of satellites trackec
multiple messages of GSV data may be requir

Message Numberl |1 Range 1to 4

Satellites in View 12

SatellitelD 01 Channel 1 (Range 1 to 32)

Elevation 61 degrees| Channel 1 (Maximum 90)

Azimuth 025 degrees| Channel 1 (True, Range 0 to 359)

SNR (C/No) 44 dBHz Range 0 to 99,(null when not tracking)

Satellite ID 19 Channel 4 (Range 1 to 32)

Elevation 07 degrees| Channel 4 (Maximum 90)

Azimuth 276 degrees| Channel 4 (True, Range 0 to 359)

SNR (C/No) 41 dBHz Range 0 to 99, (null when not tracking)

Checksum *72

<CR> <LF> End of message termination

16
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Table9 contains the values for thimllowing example
$GLGSV,3,1,10,76,74,276,33,75,43,170,32,86,39,359,21,87,33,283,42*6D
$GLGSV,3,2,10,77,20,330,,71,15,103,,70,07,056,35,72,06,150,*65
$GLGSV,3,3,10,85,05,043,32,88,01,249,*64

Table9: GLGSV Data Format

Name Example | Units Description

Message 1D $GLGSV GSV protocol header
Range 1 to 4Depending on the number of

Number of Messages 3 satellites tracked: multiple messages of GSV
data may be required.)

Message Numberl |1 Range 1to 4

Satellites in View 10

Satellite ID 76 Channel 1 (Ranggbto 96)

Elevation 74 degrees | Channel 1 (Maximum 90)

Azimuth 276 degrees | Channel 1 (True, Range 0 to 359)

SNR (C/No) 33 dBHz Range 0 to 99,(null when not tracking)

Satellite ID 88 Channel 4 (Range 1 to 32)

Elevation 01 degrees | Channel 4 (Maximum 90)

Azimuth 249 degrees | Channel 4 (True, Range 0 to 359)

SNR (C/No) dBHz Range 0 to 99,(null when not tracking)

Checksum *6D

<CR> <LF> End of message termination

17
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RMQG Recommended Minimum Navigation Information

Table10 contains the values for the following example
$GNRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,W,A*2C

Table10: RMC Data Format

CDPAl1616DData Sheet

Name Example Units Description
Message ID $GNRMC RMC protocol header
UTC Time 064951.000 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed over Ground| 0.03 knots
Course over Groung 165.48 degrees| True
Date 260406 ddmmyy
Magnetic Variation | 3.05, W degrees| E=east or W=west
A= Autonomous mode
Mode A D= Differential mode
E= Estimated mode
Checksum *2C
<CR> <LF> End of message termination

Note: when inputting the commen®PMTK353,0,1,0,0,0*2A , $GNRMC will change to $GLRMC (for GLONASS).

When inputting the commend $PMTK353,1,0,0,0,0*2A : $GNRMC will change to $GPRMC (for GPS).

18
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VT@& Course and speed information relative to the ground

Table10 contains the values for the following example
$GNVTG,352.70,T,,M,0.07,N,0.13,K,A*25

Tablel10: VTG Data Format

Name Example Units Description
Message ID $GNVTG VTG protocol header
Course 352.70 degrees | Measured heading
Reference T True
Course degrees | Measured heading
Reference M Magnetic
Speed 0.07 knots Measured horizontal speed
Units N Knots
Speed 0.13 km/hr Measured horizontal speed
Units K Kilometers per hour

A= Autonomous mode
Mode A D= Differential mode

E= Estimated mode
Checksum *25
<CR> <LF> End of message termination

Note: when inputting the commend $PMTK353,0,1,0,0,0*2A , $GNVTG will change to $GLVTG(For GLONASS). W
inputting the commend $PMTK353,1,0,0,0,0*2A : $GNVTG will change to $GPVTG (For GPS).

3.2 Antenna Status Command Pracols(Antenna Advisor)

PCQ Status of antenna
Table10 contains the values for the followirlgpt:

$PCD,11,value*checksum

Example:

$PCD111*66 $PCD,11,2 65

Value: 1=3Jsing Internal Antenna
2=>Using Active Antenna
3=>Active Antenna Shorted

Table10 PCACK Data format

$PCD,11,3 64

Name Example Units Description
Message ID $PCD Protocol header
Canmand ID 11 Function Type
Reference 3 True

19
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Enable Antenna Status command
$CDCMD,33,1*7C

Disable Antenna Status command
$CDCMD,33,0*7D

3.3MTK NMEA Command Protocols

Packet Type
103 PMTK_CMD_COLD_START

Packet Meaning

ColdStart Don ' t use Ti me, Position, -st&tl manacs and
Example
$PMTK103*30€ R><LF>

20
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Thischapterintroduces the reference schematic design for the best performance. Additional tips and
cautions on design are well documented on Application Note, which is available upon request.

4.1 Referencdesign Circuit

L1

Bead(MLB-100505-0600A) R4 _xp 10K CD-PA1616
+3.3VO——f—e—y { 1 vee NC 20 |
NRESET > NRESET GND —1-9-i I
L1 —LZ -IIH- GND NC (18
< VBACKUP NC
o RIp——-> 3p-Fix NC |16
L 84 Ne TX1 9
= = B  Ne Rx1 |H4
= 0 || o 1pps |H18
ML414S uF X (—RZ 10 : I
N R&RMNam o X CN .
N RX) W RX EX_ANT < External Active Antenna
+3.3V U1 i +5V
RT9193-3.3V
in K 1]
out Vin RX <& X
" GND —HII'GND JE‘* X §—7— RX Mcu
BP EN
|1uF s E‘2“F NRESET{{———3- RESET(GPIO)
- 2nF =
GND GND
= 4
GND ENABLE(GPIO)

Note:

Ferrite bead L1 is added for power noise reduction.

Cl andQ bypasshould be put near the module.

Damping resistors BR3,R4 coulde modifiedbased on system applicatidar EMI

If you need more support and information on antenna implementation, please directly contact us at
sales@dtop-tech.com for further services.

HwnNPE

21
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5. Refow Soldering Note

Cautionary Notes on Reflovoldering Process:

1.
2.

Module must be prebakedbefore going through SMT solder reflow process.

The usage of sol dRstinp astte ouuh dulpd i fnclilpdvwe .“ Ope
monitored and recorded in a timelpanner(refer to IPQGtandarddfor related documentation and
examples).

Temperature and humidity must be controlledthin SMT production line and storage area.
Temperature of 23°C, 60+5% RH humidity is recommended. (please refer tatid@ardsor related
documentation and examples)

When performing solder paste printinglegase notice if the amount of solder paste is in excess or
insufficient, as both conditions may lead to defects such as electrical shortage, empty solder and etc
Make sure the vacuum mouthpiece is able to bear the weight of th&&nodule to prevent

positional shift during the loading process.

Before the PCBA is going through the reflesidering process, the operators should cheath

his/her own eyedo see if there are positional offset to the module.

The reflow temperature ands profile data mst be measured before the SMT process and match the
levels and guidelines set by IPQC.
If SMT protection line is running a doutdigled process for PCBA, please procd¢S@nodule during the

second pass only to avoid repeated reflow espres of the GSSnodule. Please conta€@Drop beforehand if
you must process SSnodule during the T pass of doubleside process.
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C‘D CDPAl1616DData Sheet

Techneigy 6. Tape Rel Packing Information

One Reel : 250pcs

A
11 1
: i c
1)
2.5+0.5
/
/Q%
15.5+0.5
18.2+0.5
13" REEL W:32 mm
SPEC :
Material: HIPS
ITEM A B C D Surface Resistivity
DIM |325 % i(l)? mm| 2.2 £ 0.2mm | 100 £ 1.0 mm | 330 £ 1.5mm <10 "o/o
ALTERNATE
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Technology
Po
D P2 P F
e~
S
00/
J
| |
W1.5XL1.75/ So 10
_LI_J_ AO
[QUA S
T

Feed direction
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A

N
©

[TEM |SPEC
+0.30

W |320
-0.30
A 175-1-0.10
0) "-0.10
B 65+o.|o
) "-0.10
K 30-1-0.10
0 T -0.10
+0.10

P 240
-0.10
+0.10

| T
-0.10
+0.10

E |7
-0.10
+0.10

D |50
-0.00
+0.10

D1 |00
~0.10
P Odro.lo
0 T -0.10
+0.10

P2 |200
~0.10
+0.05

t 0.4
~0.05

T
Impedance <10 Q




