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Preliminary Product Information

This document contains informationfora new product. CAEN RFID reserves the right to modify this product without
notice.

“Preliminary” product information describes products that are ready for production, but for which full characterization
data is notyetavailable. CAEN RFID believes that the information contained in thisdocumentis accurate andreliable.
However, the information is subject to change without notice andis provided “AS IS” without warranty of any kind
(Express orimplied). You are advised to obtain the latest version of relevantinformation to verify, before placing
orders, thatinformation being relied onis current and complete. All products are sold subject to the terms and
conditions of salesupplied at the time of order acknowledgement, including those pertaining to warranty, patent
infringement, and limitation of liability. No responsibilityis assumed by CAEN RFID for the use of this information,
includinguse of this information as the basis for manufacture orsale ofanyitems, or for infringement of patents or
otherrights of third parties.

Disposal of the product

Do notdispose the productin munidpal or household waste. Please check yourlocalregulations for
disposal/recycle of electronic products.
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@ CAENRFID

Introduction

This Chapter gives general information about the Quark Up R1270 500mW UHF RFID Ultra
Compact Module. It contains these topics:

e  General Information
e Accessories

e Development Kit

e  Ordering Options

e Installation Notice
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General Information

Reader

The Quark-Up (ModelR1270), OEM reader of the easeread© Family, isan UHF multiregionalultra compactreader for
low power, high performances UHF RFID applications.

With programmable output powerin 18 steps from 10dBm to 27dBm, the reader candetect tags at more than 3 mt of
distance (depending on antenna and tag dimensions).

Due to its lowpower consumption, the module is s pecificallydesigned to be easilyintegrated in battery powered
devices.

The radiofrequency core of the module permits to achieve fast reading andto be usedindensereaderand dense tag
environments for top-class rated performances.

The compactness ofthe device and the board-to-board connector allowto embedthe R1270inside the new small form
factorindustrial handhelds, smartphone accessories and other compact form factor devices.

The R1270 complies withand canoperateinboth European and US regulatory environments and due to its
multiregional capabilities, it's ideal for integration in devices re quiring compliance to different geographical regions.

Fig. 1.1: Quark Up R1270500mW UHF RFID Ultra Compact Module

Evaluation Board

The R1270CEVB evaluation board allows to manage the R1270 Quark Up reader directlyvia USB interface. This board
is particularly suited for Quark Up reader evaluation and SW development purposes.

Fig. 1.2: Quark Up R1270CEVB - Quark-Up Reader Evaluation Board

Quark Up R1270 - R1270CEVB - Technical Information Manual 7



Accessories
R1270 Quark Up ReaderAccessories

None.

R1270CEVB Quark Up Evaluation Board Accessories

Check for the supplied accessories below:

No. 1 USB cable

Fig. 1.3: R1270CEVB Accessories

8 Quark Up R1270 - R1270CEVB - Technical Information Manual
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Development Kit

R1270CXDK — 500mW UHF RFID Ultra Compact Module Development Kitis available:

(0 camess

UM Inlay S - £PC Clags 1 Gonz
LAB)iID x

S=]] g | m——

Fig. 1.4: R1270CXDK: R1270 - Development kit with reader, adapter, antennas, cable and demo tags

The R1270 Quark Up reader developmentkitis a complete RFIDset up, fora quick implementation of RFID solutions. It
includes:

e n.1R1270 - 500mW UHF RFID Ultra Compact Module

n.1R1270CEVB - Quark-Up Reader Evaluation Board

n.1 Circular Polarized Quadrifilar Antenna U.FL ETSI

n.1 Circular Polarized Quadrifilar Antenna U.FL FCC

n.1Setof Labels

n.1A927Z Temperature LoggerTag

n. 1 RTO005 Temperature LoggerTag

e n.1USBcable
Ordering Options
Code Description
Reader WR1270CXAAAA | R1270 - Ultra Compact Embedded UHF RFID Reader
Develo.pment WR1270CXDKAA R1270 - Development kit with reader, adapter, antennas, cable and
kit demo tags

WR1270CEVBXA R1270CEVB - Quark-Up Reader Evaluation Board
Accessories WANTO20XAUFL | ANT020/UFL-Quad - Circularpolarized guadrifilarantenna (ETSI) - U.FL
WANTO21XAUFL | ANT021/UFL-Quad -Circularpolarized quadrifilarantenna (FCC) - U.FL

Quark Up R1270 - R1270CEVB - Technical Information Manual 9
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Installation Notice

The correct wayto connect the Quark UpR1270 module to the evaluationboard is shown in the following pictures:
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Fig. 1.5: Connection of the R1270CEVB to the Quark Up R1270 module

Quark Up R1270 - R1270CEVB - Technical Information Manual



@ CAENRFID

Quark Up R1270

This Chapter provides the basicinformationto workwith the Quark Up R1270 500mW UHF
RFID Ultra Compact Module. It contains these topics:

e  Technical Specifications Table
e  External Connections

e  Reader - Tag Link Profiles

e  Firmware Upgrade

e  PCB Pad Layout

Quark Up R1270 - R1270CEVB - Technical Information Manual 11



Technical Specifications Table

902+928 MHz (FCC part 15)
865.600+867.600 MHz (ETSI EN 302 208)
Programmablein 18 levels(1dB step) from 10dBm to 27dBm (from 10mW

Frequency Band

RF Power
to 500mW) conducted
Output Power Accuracy +/- 1dB
Antenna VSWR Requirement 2:1 or better for optimum performances
Antenna Connector Nr. 1 U.FL type
Frequency Tolerance +10 ppm over the entire temperature range

4 channels (compliant to ETSI EN 302 208 v1.3.1)

50 hopping channels (compliant to FCC part 15.247).
Standard Compliance EPC C1G2 [RD1]/1SO 18000-6C

Digital I/O 41/0lines (3.3V level; lout=3mA max)

USB interface:

One USB 2.0 Full Speed (12Mbit/s) device port

Number of Channels

UART Serial Port:
Baudrate: up to 115200
Databits: 8

Stopbits: 1

Parity: none

Flow control: none
3.3V /0 Voltage Level

Connectivity

DC Power 5.0 VDC+/-5%
2.7W @ RF out=27dBm
Power Consumption 1.6W @ RFout=23dBm
0.15W inidle mode
Operating Temperature -10°Cto +55 °C

(W)25 x (L)25 x (H)6 mm°®

(1.0x1.0x0.2 inch?)
Weight 5g

Tab. 2.1: Quark Up R1270 Technical Specifications

Dimensions

Warning: The RF settings must match the country/region of operating to comply with local laws and regulations.

It is not allowed the use in different countries/regions from the one in which the device has been sold.

12 Quark Up R1270 - R1270CEVB - Technical Information Manual



External Connections

The location of the connectors is shown in Fig. 2.1. Their mechanical specifications are listed below:

Antenna Port: U.FL female (P.N. HIROSE: U.FL-R-SMT-1(10)).

Supply and 1/0 connector: Molex P.N. 53748-0208 (mates with Molex 52991-0208 to be used on the host board).

L1
\ \

\ MAX COMPONENT HEIGHT ON BOTTOM SIZE

173

59—

[
[

250 T —1 279

.

MOLEX 53748-0200 0 LONN. RF SMO HIROSE: UFL-R-SMT-1110)

DIMENSIONS ARE IN mm

Fig. 2.1: Quark Up R1270 technical drawings

Quark Up R1270 - R1270CEVB - Technical Information Manual 13



Supplyand I/0O connector pinoutis shown in the following table®

Pin# Signal Description
1 GND Ground
2 TCK TCKJTAG signal (debug purpose only)
3 GND Ground
4 /RST Reset
5 TXD UARTTX to host
6 TMS TMS JTAG signal (debug purpose only)
7 RXD UARTRXfrom host
8 TDI TDI JTAG signal (debug purpose only)
9 5V_USB USB Vbus voltage
10 TDO TDOJTAG signal (debug purpose only)
11 BSL_SEL Bootloaderinterface selection
12 TST TSTITAG signal (debug purposeonly)
13 D+ USBdata+
14 GPIOO General Purpose 10 #0
15 D- USB data-
16 GPIO1 General Purpose 10 #1
17 VIN Inputsupplyvoltage
18 GPIO2 General Purpose 10 #2
19 VIN Inputsupplyvoltage
20 GPIO3 General Purpose 10 #3

Tab. 2.2: Quark Up R1270 connector pinout

The GPIO0-GPIO3 pins are 4 general purpose bidirectional pins, their default directionat power up (or aftera Reset) is
input.

The readercanbe controlled via UART or USB interface. The selection of the interfaceis performed internally to the
module accordingto the followingalgorithm: if nointerface has been previouslyselected and a high level signal is
detected onthe RXD pin, the UART interfaceis selected and the USB interface is disabled; on the contraryif no
interface has been previouslyselectedand RXD pinis at low level or left unconnected, the USB interface is selected and
the UART interfaceis disabled. Please note thatincase you want to switch between the two interfaces you have to
reset the module.

For the USB interface a Virtual COM Port (VCP) is implemented.

To establisha link withthe device using UART or VCP connection, you must configure your COM port as follows:

Baud rate: 115200
Parity: None
Data bits: 8

Stop bits: 1

Flow Control: none

JTAG pins, unlessotherwise noted, are forinternal debug purpose onlyand shall not be connected by the user.

/RSTand BSL_SEL pins shall be properlydrivento startthe bootloader of R1270 embedded microcontrollerin case the
userwants to upgrade the firmwareimage of thereader. Innormal operation BSL_SEL shall be atlow level or left
unconnected.

See § BLS operation pag. 20 for the description of the bootloader operation.

1
Debug purpose and unused pins should notbe connected.

14
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R1270 supply and I/O connector electrical characteristics

Pin name

GND

TCK

/RESET

TXD

TMS

RXD

TDI

5V_USB

TDO

BSL_SEL

TST

D+,D-

GPI0O[0:3]

Pin No. Parameter
1,3
VIL
2 VIH

Input current
VIL
VIH
Internal pull-up resistance
Pulse width
VOL
5 VOH
Output current
VIL
6 VIH
Input current
VIL
7 VIH
Input current
VIL
8 VIH
Input current
Input DCvoltage
Input current
VOL
10 VOH
Output current
VIL
11 VIH
Internal pull-down resistance
VIL
12 VIH
Internal pull-down resistance
VOL
13,15 VOH
Impedance
VOL
VOH

14, 16, Output current
18, 20 VIL

VIH

Input current

Min

-0.3
1.5

-0.3
1.65

10

2.5

-0.3
1.5

-0.3
1.5

-0.3
15

4.75

2.5

-0.3
2.2

-0.3
1.5
45

2.8
28

2.5

-0.3
1.5

2 . . .
Exceeding maximumvalues reportedin the table may cause permanent damage to the model.

Quark Up R1270 - R1270CEVB - Technical Information Manual

Type Max

0.75
3.6
10
0.6
3.6
47

0.55
3.5
3.0

0.75
3.6
10

0.75
3.6
10

0.75
3.6
10

5.00 5.25
20

0.55
3.5
3.0
1.0
3.6

10

0.75

3.6

0.3
3.6
44
0.55
35
3.0
0.75
3.6
10

Unit

HA

kQ
us

mA

HA

mA

HA

15



Pin name Pin No. Parameter Min Type Max Unit

Input supplyvoltage 4.75 5.00 5.25 Vv

Supply current (idle) 30 mA

VIN? 17,19 Supplycurrent (RF ON @ 0.32 A
23dBm)

Supply current (RF ON @ 0.55 A
27dBm)

Tab. 2.3: Quark Up R1270 supply and 1/O connector electrical characteristics

Power supply connection
In the following schematic suggested R1270 power supply connection is shown.

An external 100uF bypass capacitor between Vin and GND is recommended for proper operation.

The useof fuse F1(oranequivalentsolid state current limiter) is recommended since R1270 doesn't provide internal
current limitation protection.

19 20
17 lgp—

ci a0 M Quark Up

—11 12

Lol Module

GND m

|
(SRR T

—®

GND

Fig. 2.2: Quark Up R1270 power supply connection

3 . ) . -
External 100uF bypass capacitor between Vin and GND is recommended for proper operation.
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General purpose I/0 connections

The GPIOO-GPIO3 pins are 4 general-purposebidirectional pins. Their default direction after a power on resetora

general resetis settoinput.

GPIO, when configured as Outputs, canbe usedto drive indicators as leds or buzzers orto send trigger signal to others

equipments.

GPI10, when configured as Inputs, canaccept control signalsfrom other equipments or trigger signals fromsensors (i.e.

photocells).

In the following schematican example of application of GPIO is shown.

GND

S } GPI03
GpIOZ

3 GPIOL
L GPIOU

WA

20
18
16
14
1z
10

o e o

19
17
15
13

[ B

GND

Quark Up
Module

Fig. 2.3: Quark Up R1270 GPIO connection example

External reset

R1270 manual resetcanbe performed byforcing atlow level /RESET pinfor 10us atleast. /RESET pinis pulled-up byan

internal resistor.

/RESET

*- GND

. Quark Up
B Module
—13 14—

—15 16—

—17 18—

—1% 20—

el - B o)
I

1
=

|
=
o
-
-

Fig. 2.4: Quark Up R1270 external reset
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UART connection

The RXD/TXD pins are used to communicate withthe R1270 board via UART port. Since Quark Up RX/TX are TTL level
signals, inorderto connectitwitha PC,a TTL/RS232 translatorshall be used (please refer to the diagram below).

To establish a link with the device, the host COM port shall be configured as follows:

Baud rate:
Parity:
Data bits:

Stop bits:

Flow Control:

TO PC
R5232

115200
None
8

1

none

TIL-LEVEL

SERIAL IF
r 7777777 -1
4 o
| 3 =
! I . a [
— =11 , g 2
| GND =1 +5V E & s 2ol
,/ o o o
o= GND |E = 17 18l
9 1 MRX20ZEESE+
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e | i N T Quark U
0—34- ne | RE_A ne W R21  R200—= nc | 11 12 P
o — 11 R10[— s 1ol
MK 13 12 v \ RxD | [ Module
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Fig. 2.5: Quark Up R1270 RS232 connection
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USB connection

In the following image the connection between R1270 module and USB interface is shown.

Since the maximum supply current forthe reader exceeds the USB limitation (500mA), the supply voltage shall be
provided via an external power source orvia a dual USB cable.

The 5V_USB signal at pin 9 of reader connectoris not intended to supply the module butis used by the reader to
detect the presence of an USB host.

From external 5Vdc g—
power supply¥*
VIN 19 20—
VBUS L 17 18
D-1= o= 15 16|
3 D+
)+ 13 14 Q k U
D+ : uar
1D g NC ey ges| L 1z
SV_USB
eNDP 2 10 MOdUle
SHELLE —7 8
SEELLY A5 el
| . ,
SHELL L 3 4
g GND
SHELL® =HD 1 21—
* Not required if a dual USB cable is used (connect VIN to 5V_USB)

Fig. 2.6: Quark Up R1270 USB connection

A Virtual COM Portis implemented, inorderto establisha linkwith the device, the host COM portshall be configured

as follows:
Baud rate: 115200
Parity: None
Data bits: 8
Stop bits: 1
Flow Control: none

The VID/PID combination thatidentifiesthe USB device is:
VID:21E1

PID: 0080

Antenna port specifications

In the following table the pinout of R1270 antenna is shown.

Pin # Function Direction Description
INNER RF OUT ouT RF output
OUTER GND - Ground
Tab. 2.4: RF port pinout
Parameter Min Typ. Max Unit
RF output power 10 >00 mw
10 27 dBm
Outputpowervs. power setting accuracy +1 dB
RF portimpedance 50 Q
Recommended antenna VSWR 2:1 -

Tab. 2.5: RF port electrical characteristics

Quark Up R1270 - R1270CEVB - Technical Information Manual 19



Reader — Tag Link Profiles

Quark Up reader supports different modulation and return link profiles according to EPCClass1 Gen2 protocol.

Inthe followingtable are reported all profiles that have been tested for the compliance with ETSI and FCCregulations.

Link profile # Regulation Modulation Return Link
0 ETSI - FCC PR—-ASK; f=40kHz FMO; f = 40kHz
1 ETSI - FCC PR—-ASK; f=40kHz Miller (M=4); f = 256kHZ"
2 ETSI - FCC PR—-ASK; f=40kHz Miller (M=4); f = 320kHz

Tab. 2.6: Quark Up R1270reader to tag link profiles

Firmware Upgrade

Quark Up reader firmware upgrade is based on Boot Start Loader (BSL) of the embedded microcontrollerinside the
module.

An upgrade software has been developed to be used with Quark Up evaluation board (mod. R1270CEVB).

BSL operation

In orderto startthe BSLof Quark Upinternal microcontroller /RST and BSL_SELsignal shall be drivenas in the picture
below:

IRST

BSL_SEL

BSL STARTS

Fig. 2.7: BSL sequence

The BSLprogram executionstartsif afterareset (oratpowerup)the BSL_SELpinisat high level foratleast 100ms.
The selected interface for upgrade operation is the USB and the protocol applied is defined as:
e HIDprotocolwith one input endpointand one output endpoint. Each endpointhas a length of 64 bytes.

VID: 0x2047

PID: 0x0200

4
Default value.
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Firmware upgrade via R1270CEVB board

Quark Up firmware upgrade canbe managedvia USBbyusing the evaluation board (mod.R1270CEVB) and the SW
upgrade program. The Quark Up Upgrade Tool is available for free at Quark Up R1270 web page of the CAEN RFID Web
Site, SW/FW section.

In order to upgrade the firmware follow the steps described below:

1.
2.

3.

&>

= R1270C USB Firmware Upgrade v. 1.0.0

Connect to the USB port the evaluation board with the Quark Up readerinstalled.
Press the reset switch on the evaluation board (SW3).

With SW3 pressed, press the BSL_SEL switch on the evaluation board (SW2).
Release SW3.

Release SW2 within 1s respect to SW3.

Open the FW upgrade program.

Click on Next button.

Upgrade

| Mew> | [ oo |

8.

In the window you willsee the message “Found 1 device” (if the message is “No device connected” repeat the
points 2,3, 4 and 5).
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Bl R1270C USB Firmware Upgrade v. 1.0.0

Filename

Uparade Firmware Found 1 device

Cloze

9. Selectthe FW image file byclicking on “Browse” button.

10. Click on “Upgrade Firmware” button and wait for the upgrade to be completed.

11. Atthe endofprocedure,ifthe upgrade has been successfully performed, you will see the messagesreported in
the image below and the module is ready for normal operation.

il R1270C LUSB Firmware Upgrade v. 1.0.0

Filename
C:AR1270C_0_6_0.mspd30-tat | Browse |

Uparade Firrmware Ma device connected

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi

Werifying remarg

M ermaon successiully venfied
Tatal programming time iz 3=
Rezetting Device...

Starting application

Donel

Cloze

I|<| >
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PCB Pad Layout

In the picture belowthe recommended PCB pad layout to be implemented on the user host board is shown. The 3
square pads shall be used to solder R1270 shield and s hall be connected to ground. Inaddition itis shownthe position
and thelayoutrequired for Molex 52991-0208 connector, which mates with R1270 supply and I/O connector, and

which shall be soldered on the host board.

R1270 PCB FOOTPRINT

MOLEX 52991-0283 l

CONMNECTOR PIN 1

i

P

2

]

182

n

23.0——

65 120
— 2.3

(DIMENSIONS ARE IN mm)

Fig. 2.8: PCB pad layout
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@ CAENRFID
Quark Up R1270CEVB

This Chapter provides the basic information to work with the Quark Up R1270CEVB
Evaluation Board. It contains these topics:

e  Technical Specifications Table
e  Connection diagram

e Installation Notice

e  Technical drawings

e  Electrical scheme

e  External Connections

e Installing the USB Virtual COM port driver

24 Quark Up R1270 - R1270CEVB - Technical Information Manual



Technical Specifications Table

SW1= GPIO
Switch SW2=BSL_SEL
SW3= RESET
Mini USB Type A plug connector
Bus powered USB 2.0 device
Mustbe connected to two High-power Port (500 mA @ VBUS) with a dual
USB cable.
Itappears as USB serial port
USB Port Virtual Com Port (VCP) ® drivers for Windows XP/Vista/Seven (7)
Baudrate: 115200
Databits: 8
Stopbits: 1
Parity: none
Flow control: none
Red LED: Power
Green LED: GPIOJ[0..3].
(W)38.0 x (L)76.0 x (H)12.0 mm*®
(1.5x3.0x0.5inch®)
DCVoltage 5V +/-5%
Max 800 mA®
Operating Temperature -10 °Cto +55 °C
Tab. 3.1: R1270CEVB - Quark-Up Reader Evaluation Board

User Interface
Dimensions

Electrical Power

Connection diagram

The following block diagram shows how to connect the Mod. R1270 with the PC host via the Mod. R1270CEVB evaluation board.

to host

Antenna

usB

R1270CEVB R1270
<:> Ultra Compact |:
Embedded UHF

RFID Reader

Molex Connector

> You can download VCPdrivers for Windows based systems from the CAEN RFID Web Site at Quark Up R1270page.
6
With Quark Up reader operating.
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Installation Notice

Referto § Installation Notice pag. 10 forthe correct wayto connect the Quark Up R1270 module to the evaluation
board.

Technical drawings

The location of the connectors is shown in Fig. 3.1. Their mechanical specifications are listed below.

All dimensions are in millimeters.

- 76.0 -

(®)) cAENZTEm)

READER DONGLE w0 o

N o~ 02
.—m-
oGl

Sw2

z m. SW3

=17

Quark Up ! Wi
mounting : J5

0'8€

location [ 1

-—

o

i 2 193 .

Ja

L

Fig. 3.1: Quark Up R1270CEVB technical drawing
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Electrical scheme

Quark Up R1270CEVB electrical scheme.

The electrical scheme ofthe Quark Up R1270CEVB is shown in Fig. 3.2

The board hosts anembedded DC/DCboost converter thatis used to compensate voltage drop across USBcable.

This circuitcanbe usedas a reference designforstandard 3.7V battery applications.
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Fig. 3.2
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External Connections

GPIO connector pinout (J5) is shown in the following table:

Pin # Signal
1 GPIO 1
GPIO O
GPIO 2
GPIO 3
GND
GND
Tab. 3.2: Quark Up R1270CEVB GPIO connector pinout

A bk wN

J4 (not populated) is the JTAG connector forinternal debug purposes and shall not be used.

In case an OEM manufacturer wants to connectthe module to its own device for testing purposes, SMT pads are
present on the bottom side of the board for power supply, UART and USB signals.

Pad # Signal
P1 RXD
P2 TXD
P3 D+
P4 D-
P5 Vin (2.5Vdc + 4.5Vdc)
P6 GND

Tab. 3.3: Quark Up R1270CEVB SMT pads signals

P1 P2 P3 P4 P5 P6

Fig. 3.3: Quark Up R1270CEVB SMT pads
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Installing the USB Virtual COM port driver

Connectthe Quark Up R1270readerto the evaluation board (see § Installation Notice pag. 10) and then to a PCusing
the provided USB cable.

A dialogwindow appears informing you that the device is not recognized and you should be prompted forinsertingthe
R1270 Quark Up USB driver (downloadthe driver at Quark Up R1270 web page, SW/FW section) in order to correctly
operate with the reader.

Afterinstalling the driver, the readeris detected bythe PCas an emulated serial port (VCP):

File Xzione Vis;éalizza ? 7 |
e || E HE & 2K

» 48 Computer

b q Controller audio, video e giochi

b- 6 Controller host bus IEEE 1394

b i Controller USB (Universal Serial Bus)

b %5 Dispositivi di acquisizione immagini

> -8 Dispositivi di sistema

b -z Modem

B Mouse e altri dispositivi di puntamento

4.7 Porte (COM e LPT)

*? Collegamento standard seriale su Bluetooth (COM10)
"? Collegamento standard seriale su Bluetooth (COM25)
"? Collegamento standard seriale su Bluetooth (COM3)
79 R1270C Virtual COM Port (COM28) |

; 3 Processori

g Provider di stampa WSD

. -£) Radio Bluetooth

iﬂ Schede di rete

A Schede video

A Schermi

» 2 Tastiere

> =g Unita disco

> g Unita DVD/CD-ROM
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