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SX1242 - Low Cost Integrated Transmitter IC
344.940 MHz RF Transmitter

GENERAL DESCRIPTION APPLICATIONS

The SX1242 is an ultra-low-cost, fully integrated standalone

OOK transmitter suitable for operation at 344.940 MHz ¢ Low-Cost Consumer Electronic Applications
The SX1242 is designed for use without the requirement for ® Remote Keyless Entry (RKE)
configuration via an MCU. ¢ Remote Control / Security Systems

The SX1242 offers integrated radio performance with cost

efficiency and is suited for operation in North America (FCC
part 15.231). ¢ Process and building / home control

ORDERING INFORMATION KEY PRODUCT FEATURES

¢ Audio Accessories

+12 dBm Output Power
Part Number | Temperature Range | Qty. per Reel Package .
344.940 MHz Operation
SX1242ISETRT | -40 °C to +85 °C 2500 SOIC8-EP ]
OOK Bit Rates up to 10 kbps

Pre-Configured Modes for Operation without MCU
1.8 to 3.7 V Supply Range
Low BOM Fully Integrated TX

Pb-Free, Halogen Free, RoHS/WEEE compliant product.

* 6 ¢ O o o

GND RFOUT
1 ; -]
-
€L

- | VDD

PATA 5 e cp MN |7

GND a J TX ENABLE
6 <«

[ i

XTAL
: O]
L

T

SX1242, Rev 2, March 2011 Page 1 www.semtech.com
©2011 Semtech Corp.



;1 SEMTECH SX1242

INTERNATIONAL AG

ADVANCED COMMUNICATIONS & SENSING DATASHEET
Table of contents

Section Page
I C T o1 = I I TS o7 4 o) 4o ) o U 3
I I 1 T 9 1= = 3
L |V =T (g To T =T [ =1 o o FO O PO PRPPPPPPPRN 4
LIRS TR 1 T D 1= o] ] 1o o 4
2. ElecCtrical CharaCteriStICS .........oiiuuiiiiiiiiiii ittt e bttt e e et e e e e e e e s e abbe e e e e anbre e e e e anree s 5
N T =T I o 1o = S PSSP 5
2.2, Absolute Maximum RatINGS .......coiiiiiiiiiiii ettt e st e e e e e bt e e e e s bt e e e e e annbe e e e e eneee 5
D T O o T=T = 1 o =TT T TSRS 5
2.4, Electrical SPeCIfiCAtIONS .........eiiiiiiiii e e e e e e e nre s 6
K T @4 {1 U 1) QB 1YY oty o] i o) o PR SOPOPPPP 7
2 S X o] o] [ oz= Y o T a T [0 {o Ty o 4 =1 o] o W PP PERR P 9
o B O V= o= T IS o= YooY (o o R SRSRRN 9
4.2. Reference Design SChEMALIC .......oiuiiiiiiiiiii et e e s et e e e bbe e e e e eneee 9
4.3. Reference Design PCB LAyOUL ..........ooiiiiiiiiiiiiiiiiie ettt ettt e e e sttt e e e s sttt e e e e st taeeeeesnsseeeesansbaeeeeaanes 10
4.4. Reference Design BOM ...ttt e e ettt e e e e b be e e e e e bttt e e e e abeeee e e abbeeeeeaanraeeeeeaae 10
TN == Uo7 = To 1 Lo N L1 (o4 .4 F=1 i o] o USSP 11
5.1.  Package OULING DIawing ........coooiiiuiiiiiiiiiiiiie ettt s bt e e e e bt e e e s ettt e e e e e nbeee s e nnbeeeeeennteeeeeannee 11
5.2, LANA PAIEIN ...t e et e e e e e 11
5.3, Thermal IMPEUANCE .......cco ittt e e s e ettt e e e e a bt e e e e e e bt e e e e eannbe e e e e ennbeeeeeennee 12
5.4. Tape & Reel SPECIfiCAtION.........cc..uuiiiiiiiiiii e e e e e e e e e e e e e e aaaaeraees 12
LT oI To] o I 1] (o PP PER 13
SX1242, Rev 2, March 2011 Page 2 www.semtech.com

©2011 Semtech Corp.



SX1242

Integrated Transmitter IC

<
" SEMTECH

INTERNATIONAL AG
ADVANCED COMMUNICATIONS & SENSING DATASHEET
This product datasheet contains a detailed description of the SX1242 performance and functionality.
1. General Description

The SX1242 is a fully-integrated multi-band, single chip transmitter IC capable of OOK modulation of an input data stream.
The SX1242 is configured, by default, to operate without a microcontroller at a pre-configured RF setting of 344.940 MHz.

Another key feature of the SX1242 is its low current consumption in transmit and sleep modes and its wide voltage
operating range from 1.8 V to 3.7 V. This makes the SX1242 suitable for low-cost battery chemistries or energy harvesting
applications.

The internal architecture of the SX1242 is shown in Figure 1. The SX1242 comprises a low-consumption PLL and power
amplifier. OOK Modulation is performed via ramping of the PA reference DAC.

The SX1242 is designed for use with a variety of low-cost antenna technologies including PCB-etched loop or electrically-
short stub.

Further application information may be found in Section 4.

1.1. Pin Diagram

onp |1 O i 8 | RFOUT
|
i |
i |

DATA | 2 | | 7 | VDD
' |
0

GND | 3 | i 6 TXENABLE
i |
i |

XTAL | 4 ] | 5 VDD

Figure 1. Pinouts, Top View
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1.2. Marking Diagram

Inininl

SX1242
yWW
XXXXX

T

Figure 2. Marking Diagram

Notes:
yyww refers to the date code

xxxxx refers to lot numbers

1.3. Pin Description
Table 1 SX1242 Pinout Description

Number Name Type Function

0 GND I Exposed Pad, Ground

1 GND I Ground

2 DATA I Transmit Data

3 GND I Ground

4 XTAL I/0 Reference Crystal

5 VDD I Power Supply, 1.8 Vt0 3.7 V

6 TX ENABLE | Control PIn for Transmitter

7 VDD I Power Supply, 1.8 Vt0 3.7V

8 RFOUT (0] Transmitter RF Output
SX1242, Rev 2, March 2011 Page 4 www.semtech.com

©2011 Semtech Corp.



SX1242

Integrated Transmitter IC

<
" SEMTECH

INTERNATIONAL AG
ADVANCED COMMUNICATIONS & SENSING DATASHEET

2. Electrical Characteristics

2.1. ESD Notice

The SX1242 is a high performance radio frequency device, and satisfies Class 2 of the JEDEC
standard JESD22-A114-B (human body model) on all pins.

It should thus be handled with all necessary ESD precautions to avoid any permanent damage.

2.2. Absolute Maximum Ratings

Stresses above the values listed below may cause permanent device failure. Exposure to absolute maximum ratings for
extended periods may affect device reliability.

Table 2 Absolute Maximum Ratings

Symbol Description
VDDmr Supply Voltage -0.5 3.9 \Y,
Tmr Temperature -55 +115 °C
Tjunc Junction Temperature -55 +125 °C
Tstor Storage Temperature -55 150 °C

2.3. Operating Range

Operating ranges define the limits for functional operation and the parametric characteristics of the device as described in
this section. Functionality outside these limits is not implied.

Table 3 Operating Range

Symbol Description Min Max Unit
VDDop Supply voltage 1.8 3.7 \%
Top Operational temperature range -40 85 °C
Clop Load capacitance on digital ports - 25 pF
SX1242, Rev 2, March 2011 Page 5 www.semtech.com
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2.4. Electrical Specifications

The table below gives the electrical specifications of the transmitter under the following conditions: Supply voltage = 3.3 V,
temperature = 25 °C, fyosc = 26 MHz, frr = 344.94 MHz, bit rate = 5 kbit/s and output power = +12 dBm terminated in a

matched 50 ohm impedance, unless otherwise specified.

Table 4 Transmitter Specifications

SX1242

Integrated Transmitter IC

Symbol Description Conditions
Current Consumption
IDDSL Supply current in sleep mode - 0.5 1 A
IDDT Supply current in transmit mode Logic “1” or “Mark” frequency trans- - 22 - mA
with appropriate external match- mitted*
ing.
RF and Baseband Specifications
BRO Bit rate, OOK Permissible range 0.5 - 10 kbps
OOK B OOK modulation depth - 50 - dB
RFOP RF output power into 50 ohms Optimized matching network 9 12 - dBm
DRFOPV | Variation in RF output power with 25Vt033V - - 3 dB
supply voltage 1.8Vto3.7V - - 7 dB
PHN Transmitter phase noise 100 kHz Offset from carrier - - -76 dBc/Hz
FCN Carrier frequency - 344.94 - MHz
FXOSC Crystal Oscillator Frequency 26 26 26 MHz
DFXOSC | Frequency Variation of the Oscilla- | No crystal contribution - - +/-25 | ppm
tor Circuit
Timing Specifications
TS_TR Time from Sleep to Tx mode - - 2 ms
RAMP PA Ramp up and down time** - 20 - us

*

*%

Logic “1” transmission indicated by transmission of carrier frequency at power level RFOP.

Ramp-up time of the internal requlator turning the PA on. The typical 10% - 90% power ramp-up time is 10us
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3. Circuit Description

The SX1242 compromises a low-consumption fractional-N Sigma-Delta type PLL and power amplifier.

A simplified block diagram of the internal architecture and application schematic is illustrated below in Figure 3

GND RFOUT
1 : !
-
L

- | VDD

PATA 5 | o [ cp MmN 7 =

GND J TX ENABLE
6 <—

e i

VD

XTAL
: a5 T
L

O

1

Figure 3. SX1242 Simplified Block Diagram and Application Schematic

3.1. PLL
The VCO operates at twice the RF channel frequency and is derived from a 26 MHz crystal oscillator reference

3.2. Transmitter

The Power Amplifier (PA) is connected to the RFOUT pin and delivers 12 dBm in a 50 ohm load. The bit stream to be
transmitted over the air is sent to the chip via the pin DATA. During modulation, the rising and falling transitions are
smoothed with a ramp-up/ramp-down time of typically 20 us via the PA reference DAC.

3.3. SX1242 Operating Modes
The SX1242 operating modes are defined by the status of the pin TX ENABLE and are documented in Table 5.
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Table 5 SX1242 Operating Modes

TX Enable Status Mode Enabled Blocks
0 (GND) Sleep All blocks are off
1 (vDD) Transmit The blocks are switched on according to a predefined sequence and
the data is transmitted once the sequence is completed

The behavior of the SX1242 is illustrated in the timing diagram below:

: |
DATA | |
RFOUT | WM WW“ i
TX ENABLE | TRANSMIT SLEEP

Figure 4. SX1242 Timing Diagram(Not to scale)
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4. Application Information

4.1. Crystal Specification
The SX1242 is designed to operate with a low-cost 26 MHz crystal. The recommended crystal specification is tabulated

below in Table 6.

Table 6 SX1242 Quartz Crystal Reference Oscillator Specification

SX1242

Integrated Transmitter IC

Description Conditions
FXOSC | Crystal Frequency 26 26 26 MHz
LM Crystal Motional Inductance - 12.655 mH
CM Crystal Motional Capacitance - 2.962 fF
RS Crystal Serial Resistance - 20 100 Ohms
Co Crystal Shunt Capacitance - 1.0 7.0 pF
CL Load Capacitance - 15 pF

4.2. Reference Design Schematic

VDD [

GND j

T T

U1l SX1242

DATA @

TX_EN ®—

GND RFOUT
DATA VDD ——®

GND TXEN—

L
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:
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Figure 5. Application Module Schematic
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4.3. Reference Design PCB Layout
The SX1242 reference design PCB layout is illustrated below:

*14.10 Cmm)

<—19.00 (mm)—=

-
—

2:40 (mm>
< 54.00 C(mm>

|

Figure 6. Reference Design PCB Layout

4.4. Reference Design BOM
The following table summarizes the reference design BOM:

Table 7 Reference Design BOM

RefDes MPN Package Value Qty Description

u1 SX1242ISETRT SO8 SX1242 1 |RF transmitter IC

Q1 - HC49 26 MHz 1 |Crystal 26 MHz CL=15 pF

C3 - 0402 100pF 1 |Capacitor NPO (+/-5%)

C4 - 0402 12pF 1 |Capacitor NPO (+/-5%)

C5 - 0402 100nF 1 |Capacitor X7R (+/-5%)

C6 - 0402 100pF 1 |Capacitor NPO (+/-5%)

Cc7 - 0402 4.7pF 1 |Capacitor NPO (+/-0.25pF)

C8 - 0402 12pF 1 |Capacitor NPO (+/-5%)

C9 - 0402 2.2pF 1 |Capacitor NPO (+/-0.25pF)

C10 - 0402 100nF 1 |Capacitor X7R (+/-5%)

C11 - 0402 1uF 1 |Capacitor X5R (+/-5%)

C12 - 0402 Zero ohm 1 |Resistor Zero Ohm

L1 LQG15- or equivalent 0402 120nH 1 |Multilayer chip inductor (+/-5%)

L2 LQG15- or equivalent 0402 39nH 1 |Multilayer chip inductor (+/-5%)

L3 LQG15- or equivalent 0402 22n 1 |Multilayer chip inductor (+/-5%)
SX1242, Rev 2, March 2011 Page 10 www.semtech.com
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5. Packaging Information

The SX1242 is delivered in an SOIC package with 8 leads and an exposed pad. See details below.

5.1. Package Outline Drawing

DIMENSIONS
INCHES MILLIMETERS

z
==
==
|

ZXH ' DM MIN |[NOM|MAX| MIN INOM|MAX

A 053] - [.069[135] - [1.75

R A1].000] - |.005[000] - [013

A2 [.049] - |.065[1.25] - [1.65

b [.012] - [.020]031] - |051

c [.007] - [.010]047] - [0.25

1H Zﬁ ﬁ H D | .189 | .193 | .197 | 4.80 | 4.90 | 5.00

| E1 | .150 | .154 | .157 | 3.80 | 3.90 [ 4.00
XN2TPS  —=) E 236 BSC 6.00 BSC
e .050 BSC 1.27 BSC

F |.086] - |.130[219] - [3.30

H | .085] - |.009[215] - [251

- D - h [.010] - [.020[025] - [0.50

L |[.016 | .028 | .041 | 0.40 | 0.72 | 1.04

1.05

N|aaa|C “

L1 (041) (1.05)
LT 1 A2 A 5 :
SEATING = 7 o1 [ 0° [ - [ 8 [ - [s®
PLANE aaa .004 0.10
i JL Al bbb 010 0.25
bxN ccc .008 0.20

4 [bbb()|C|A-B|D

AlA, Al

EXPOSED PAD
\ —
T
i Lt

HHEH

\
DETALL A
\V//\SEE DETAIL A
SIDE VIEW

NOTES:
1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).

2. DATUMS AND TO BE DETERMINED AT DATUM PLANE[-H-]

3. DIMENSIONS "E1" AND "D" DO NOT INCLUDE MOLD FLASH, PROTRUSIONS
OR GATE BURRS.

Figure 7. Package Outline Drawing
5.2. Land Pattern

E SOLDER MASK
D
| ] DIMENSIONS
DIM INCHES MILLIMETERS
5 c (205) (5.20)
© g G D 134 3.40
E 201 5.10
F 2101 2.56
man ¥ G 118 3.00
P .050 1.27
THERMAL VIA 3 X 024 0.60
3 0.36mm Y .087 2.20
X y4 291 7.40
NOTES:
1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
2. THIS LAND PATTERN IS FOR REFERENCE PURPOSES ONLY.
CONSULT YOUR MANUFACTURING GROUP TO ENSURE YOUR
COMPANY'S MANUFACTURING GUIDELINES ARE MET.
3. REFERENCE IPC-SM-782A, RLP NO. 300A.
4. THERMAL VIAS IN THE LAND PATTERN OF THE EXPOSED PAD
SHALL BE CONNECTED TO A SYSTEM GROUND PLANE.
FAILURE TO DO SO MAY COMPROMISE THE THERMAL AND/OR
FUNCTIONAL PERFORMANCE OF THE DEVICE
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5.3. Thermal Impedance

The thermal impedance of this package is: Theta ja = 36° C/W typ., calculated from a package in still air, on a 4-layer FR4
PCB, as per the Jedec standard.

5.4. Tape & Reel Specification

Direction of Feed

-
% Reel\Wicth
Top cover /‘T\l f'_\ m _ [‘f\ _ﬂg
| AT ?
F W
B Iﬂ] & _L:)_O & & B > l
—P =

v

User Direction of Feed

Carrier Tape Reel

Pocket Min. Min.
Pitch Ao/ Bo el G Trailer Leader

(P) — o Length Length

Figure 9. Tape & Reel Specification
Note  Single Sprocket Holes
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6. Revision History
Table 8 Revision History

SX1242

Integrated Transmitter IC

Revision Date Comment
1 November 2010| First FINAL datasheet version
2 March 2011 |Modified Application Schematic (Figure 5)
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no responsibility or liability whatsoever for any failure or unexpected operation resulting from misuse, neglect improper
installation, repair or improper handling or unusual physical or electrical stress including, but not limited to, exposure to
parameters beyond the specified maximum ratings or operation outside the specified range.

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN
LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF
SEMTECH PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE UNDERTAKEN SOLELY AT THE CUSTOMER’S
OWN RISK. Should a customer purchase or use Semtech products for any such unauthorized application, the customer shall
indemnify and hold Semtech and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims,
costs damages and attorney fees which could arise.

Contact information

Semtech Corporation Advanced Communications & Sensing Products

Taiwan Tel: 886-2-2748-3380 Switzerland Tel: 41-32-729-4000
Fax: 886-2-2748-3390 Fax: 41-32-729-4001

Korea Tel: 82-2-527-4377 United Kingdom Tel: 44-1794-527-600
Fax: 82-2-527-4376 Fax: 44-1794-527-601

Shanghai Tel: 86-21-6391-0830 France Tel: 33-(0)169-28-22-00
Fax: 86-21-6391-0831 Fax: 33-(0)169-28-12-98

Japan Tel: 81-3-6408-0950 Germany Tel:49-(0)8161-140-123
Fax:81-3-6408-0951 Fax:49-(0)8161-140-124
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