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1.  INTRODUCTION

1.1. ABSTRACT

SpringCard OEM product family  is  a  large  family  of  RFID/NFC  readers  &  writers.  This  family
contains OEM modules with USB (H663, H512) or without (K663, K632). To be operated, these
modules shall be coupled to a RFID antenna.

SpringCard offers ready-to-use RFID/NFC readers & writers for OEM by installing its OEM modules
on top of a 69 x 45 mm antenna.

This document is the hardware manual for these readers & writers.

1.2. PRODUCT IDENTIFICATION

Friendly name See doc. # Description

RS-TTL interface

K632-TTL PFL9231 K632  reader  &  writer  with  69  x  45  antenna,  RS-TLL
interface

K632/RDR-TTL PFL9345 K632 standalone reader with 69 x 45 antenna, RS-TLL
interface

K663-TTL PFL2251 K663  reader  &  writer  with  69  x  45  antenna,  RS-TLL
interface

K663/RDR-TTL To be written K663 standalone reader with 69 x 45 antenna, RS-TLL
interface

H663/RDR-TTL To be written H663 standalone reader with 69 x 45 antenna, RS-TLL
interface
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Friendly name See doc. # Description

RS-232 interface

K632-232 PFL9230 K632  reader  &  writer  with  69  x  45  antenna,  RS-232
interface

K632/RDR-232 PFL9346 K632 standalone reader with 69 x 45 antenna, RS-232
interface

K663-232 PFL2251 K663  reader  &  writer  with  69  x  45  antenna,  RS-232
interface

K663/RDR-232 To be written K663 standalone reader with 69 x 45 antenna, RS-232
interface

H663/RDR-232 To be written H663 standalone reader with 69 x 45 antenna, RS-232
interface

USB interface

H663-USB PFL2139 H663 PC/SC reader & writer with 69 x 45 antenna, USB
interface

H663/RDR-USB To be written H663  standalone  reader  with  69  x  45  antenna,  USB
interface

H512-USB PFL2226 H512 reader  & writer & card emulation  with 69 x 45
antenna, USB interface

1.3. RELATED DOCUMENTS

To be written
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1.4. AUDIENCE

This manual is designed for use by electronic hardware integrators. It assumes that the reader has
expert knowledge of digital and analog electronics.

1.5. SUPPORT AND UPDATES

Related documentation (e.g.  product datasheets,  application notes, sample software, HOWTOs
and FAQs…) is available at SpringCard’s web site:

www.springcard.com

Updated versions of this document and others are posted on this web site as soon as they are
available.

For technical support enquiries, please refer to SpringCard support page, on the web at

www.springcard.com/support

1.6. PRECAUTIONS FOR INSTALLATION AND USE  
The  products  depicted  in  this  document  are  RFID/NFC  couplers.  Their  antenna  generates  a
magnetic  field  that  creates  an  inductive  coupling  to  both  power  and  communicate  with  the
card/tag that is present in the field.

Any  metallic  surface  near the reader’s  antenna  distorts  the field  and  is likely to  decrease the
operating distance and to increase power consumption. It may even prevent any reader operation
with all cards/tags or with some of them depending on their characteristics.

Precaution must be taken to keep readers far from any source of perturbation (e.g. other readers,
computers…) and far from any metallic housing or shielding, electronics part.

Please refer to document PMI9C2P: Contactless Readers Installation Requirements for details.
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2. MODULE + ANTENNA WITH SERIAL INTERFACE AT TTL LEVEL

2.1. PRODUCTS IN THIS GROUP

2.1.1. K632-TTL, K632/RDR-TTL

SpringCard K632 is a reader/writer module compliant with ISO/IEC 14443 (Proximity) and ISO/IEC
15693 (Vicinity).

 SpringCard  K632-TTL is  this  module  mounted  on  SpringCard's  69 x 45 unbalanced
antenna, featuring serial communication at TTL level (CMOS compatible).

 SpringCard K632/RDR-TTL is the same hardware running a “standalone reader” firmware.

2.1.2. K663-TTL, K663/RDR-TTL

SpringCard K663 is  a reader/writer  module compliant with ISO/IEC 14443 (Proximity),  ISO/IEC
15693 (Vicinity) and ISO/IEC 18092 (NFCIP-1).

 SpringCard K663-TTL is this module mounted on SpringCard's  69 x 45 balanced antenna,
featuring serial communication at TTL level (CMOS compatible).

 SpringCard K663/RDR-TTL is the same hardware running a “standalone reader” firmware.

2.1.3. H663/RDR-TLL

SpringCard H663 is  a reader/writer module compliant with ISO/IEC 14443 (Proximity),  ISO/IEC
15693 (Vicinity) and ISO/IEC 18092 (NFCIP-1).

SpringCard H663 is primarily designed for USB operation in a PC/SC compliant environment (see §
4.1.1), but when the module runs some particular firmware (for instance, the RDR firmware), it is
also possible to use it through a serial interface. The USB connector is present as depicted in §5.2,
yet not used in this case.

 SpringCard H663-TTL is this module mounted on SpringCard's  69 x 45 balanced antenna,
featuring serial communication at TTL level (CMOS compatible).

 SpringCard H663/RDR-TTL is the same hardware running a “standalone reader” firmware.
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2.2. MECHANICAL SPECIFICATIONS
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2.3. CONNECTOR AND PINOUT

Reference

JST SHR-08V -S -B

Pinout details

PIN NAME Type Description Remark

1 RFU Not used
Must be left unconnected

2 /FLASH IN Firmware upgrade Internal pull-up
Can be left unconnected

3 GND Ground Ground

4 /RESET IN Module reset Internal pull-up
Can be left unconnected

5 VCC Power Power supply

6 RX (TTL) Serial interface
Host to module

7 TX (TTL) Serial interface
Module to host

8 GND Ground Ground
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2.4. K632-TTL, K632/RDR-TTL – CHARACTERISTICS

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  3.0 5.0 5.5 V

ICC Power supply current

Soft power down 6 mA

RF field OFF 30 35 mA

RF field ON 150 250 mA

Input pin characteristics

Pins RX, /SUSPEND and /FLASH have TTL input characteristics.

SYMBOL Parameter Min Max Unit

VIL LOW-level going threshold 0.8 V

VIH HIGH-level going threshold 2.0 V

ILEAK Input leakage current 4 µA

Output pin characteristics

Pin TX has TTL output characteristics.

SYMBOL Parameter Min Max Unit

VOL Output LOW-level 0.4 V

VOH Output HIGH-level 2.4 V

IO Output current source or sink 4 mA
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2.5. K663-TTL, K663/RDR-TTL – CHARACTERISTICS

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  3.0 5.0 5.5 V

ICC Power supply current

Soft power down 6 mA

RF field OFF 30 35 mA

RF field ON 150 250 mA

Input pin characteristics

Pins RX, /SUSPEND and /FLASH have TTL input characteristics.

SYMBOL Parameter Min Max Unit

VIL LOW-level going threshold 0.8 V

VIH HIGH-level going threshold 2.0 V

ILEAK Input leakage current 4 µA

Output pin characteristics

Pin TX has TTL output characteristics.

SYMBOL Parameter Min Max Unit

VOL Output LOW-level 0.4 V

VOH Output HIGH-level 2.4 V

IO Output current source or sink 4 mA
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2.6. H663/RDR-TTL – CHARACTERISTICS

The H663/RDR-TTL has 2 connectors: the RS-TTL connector documented in this chapter, and the
USB connector documented in chapter 4.
Use this product in either RS-232 or USB mode. Plugging the 2 connectors simultaneously is not
recommended and not supported.

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  4.5 5.0 5.5 V

ICC Power supply current

Soft power down 6 mA

RF field OFF 30 35 mA

RF field ON 150 250 mA

Input pin characteristics

Pins RX, /SUSPEND and /FLASH have TTL input characteristics.

SYMBOL Parameter Min Max Unit

VIL LOW-level going threshold 0.8 V

VIH HIGH-level going threshold 2.0 V

ILEAK Input leakage current 4 µA
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Output pin characteristics

Pin TX has TTL output characteristics.

SYMBOL Parameter Min Max Unit

VOL Output LOW-level 0.4 V

VOH Output HIGH-level 2.4 V

IO Output current source or sink 4 mA
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3. MODULE + ANTENNA WITH SERIAL INTERFACE AT RS-232 LEVEL

3.1. PRODUCTS IN THIS GROUP

3.1.1. K632-232, K632/RDR-232

SpringCard K632 is a reader/writer module compliant with ISO/IEC 14443 (Proximity) and ISO/IEC
15693 (Vicinity).

 SpringCard  K632-232 is  this  module  mounted  on  SpringCard's  69 x 45  unbalanced
antenna, featuring a serial communication link compliant with the RS-232 specification.

 SpringCard K632/RDR-232 is the same hardware running a “standalone reader” firmware.

3.1.2. K663-232, K663/RDR-232

SpringCard K663 is  a reader/writer  module compliant with ISO/IEC 14443 (Proximity),  ISO/IEC
15693 (Vicinity) and ISO/IEC 18092 (NFCIP-1).

 SpringCard K663-232 is this module mounted on SpringCard's  69 x 45 balanced antenna,
featuring a serial communication link compliant with the RS-232 specification.

 SpringCard K663/RDR-232 is the same hardware running a “standalone reader” firmware.

3.1.3. H663-232

SpringCard H663 is  a reader/writer module compliant with ISO/IEC 14443 (Proximity),  ISO/IEC
15693 (Vicinity) and ISO/IEC 18092 (NFCIP-1).

SpringCard H663 is primarily designed for USB operation in a PC/SC compliant environment (see §
4.1.1), but when the module runs some particular firmware (for instance the RDR firmware), it is
also possible to use it through a serial interface. The USB connector is present as depicted in §5.2,
yet not used in this case.

 SpringCard H663-232 is this module mounted on SpringCard's 69 x 45 balanced antenna,
featuring a serial communication link compliant with the RS-232 specification.

 SpringCard H663/RDR-232 is the same hardware running a “standalone reader” firmware.
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3.2. MECHANICAL SPECIFICATIONS
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3.3. CONNECTOR AND PINOUT

Reference

JST SHR-08V -S -B

Pinout details

PIN NAME Type Description Remark

1 RFU Not used
Must be left unconnected

2 /FLASH IN Firmware upgrade Internal pull-up
Can be left unconnected

3 GND Ground Ground

4 /RESET IN Module reset Internal pull-up
Can be left unconnected

5 VCC Power Power supply

6 RX (RS-232) Serial interface
Host to module

7 TX (RS-232) Serial interface
Module to host

8 GND Ground Ground
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3.4. K632-232, K632/RDR-232 – CHARACTERISTICS

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  4.5 5.0 5.5 V

ICC Power supply current

Soft power down 6 mA

RF field OFF 30 35 mA

RF field ON 150 250 mA

Input pin characteristics

Pins /SUSPEND and /FLASH have TTL input characteristics.

SYMBOL Parameter Min Max Unit

VIL LOW-level going threshold 0.8 V

VIH HIGH-level going threshold 2.0 V

ILEAK Input leakage current 4 µA

RX pin characteristics

Pin RX is a RS-232 input.

SYMBOL Parameter Min Max Unit

VI0 Logical “0” valid range 3 25 V

VI1 Logical “1” valid range -25 -3 V

ILEAK Input leakage current 4 µA
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TX pin characteristics

Pin TX is a RS-232 output

SYMBOL Parameter Min Max Unit

VO0 Logical “0” output level 6 V

VO1 Logical “1” output level -6 V

IO Output current source or sink 4 mA
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3.5. K663-232, K663/RDR-232 – CHARACTERISTICS

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  3.0 5.0 5.5 V

ICC Power supply current

Soft power down 6 mA

RF field OFF 30 35 mA

RF field ON 150 250 mA

Input pin characteristics

Pins /SUSPEND and /FLASH have TTL input characteristics.

SYMBOL Parameter Min Max Unit

VIL LOW-level going threshold 0.8 V

VIH HIGH-level going threshold 2.0 V

ILEAK Input leakage current 4 µA

RX pin characteristics

Pin RX is a RS-232 input.

SYMBOL Parameter Min Max Unit

VI0 Logical “0” valid range 3 25 V

VI1 Logical “1” valid range -25 -3 V

ILEAK Input leakage current 4 µA
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TX pin characteristics

Pin TX is a RS-232 output

SYMBOL Parameter Min Max Unit

VO0 Logical “0” output level 6 V

VO1 Logical “1” output level -6 V

IO Output current source or sink 4 mA
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3.6. H663/RDR-232 – CHARACTERISTICS

The H663/RDR-232 has 2 connectors: the RS-232 connector documented in this chapter, and the
USB connector documented in chapter 4.
Use this product in either RS-232 or USB mode. Plugging the 2 connectors simultaneously is not
recommended and not supported.

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  4.5 5.0 5.5 V

ICC Power supply current

Soft power down 6 mA

RF field OFF 30 35 mA

RF field ON 150 250 mA

Input pin characteristics

Pins /SUSPEND and /FLASH have TTL input characteristics.

SYMBOL Parameter Min Max Unit

VIL LOW-level going threshold 0.8 V

VIH HIGH-level going threshold 2.0 V

ILEAK Input leakage current 4 µA

RX pin characteristics

Pin RX is a RS-232 input.

SYMBOL Parameter Min Max Unit
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VI0 Logical “0” valid range 3 25 V

VI1 Logical “1” valid range -25 -3 V

ILEAK Input leakage current 4 µA

TX pin characteristics

Pin TX is a RS-232 output

SYMBOL Parameter Min Max Unit

VO0 Logical “0” output level 6 V

VO1 Logical “1” output level -6 V

IO Output current source or sink 4 mA
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4. MODULE + ANTENNA WITH USB INTERFACE

4.1. PRODUCTS IN THIS GROUP

4.1.1. H663-USB

SpringCard H663 is  a reader/writer module compliant with ISO/IEC 14443 (Proximity),  ISO/IEC
15693 (Vicinity) and ISO/IEC 18092 (NFCIP-1).

SpringCard H663 is  primarily  designed for  USB operation in  a  PC/SC compliant  environment.
Please refer to document PMD2271 “H663 Developer's Reference Manual” for details.
When the module runs some particular firmware (for instance H663-RDR), it is also possible to use
it as a virtual communication port (USB CDC ACM profile).

 SpringCard H663-USB is this module mounted on SpringCard's balanced antenna.

 SpringCard H663/RDR-USB is the same hardware running a “standalone reader” firmware.

4.1.2. H512-USB

SpringCard H512 is a reader/writer module + NFC target coupler, compliant with ISO/IEC 14443
(Proximity) and ISO/IEC 18092 (NFCIP-1).

SpringCard H512 is designed for USB operation in a PC/SC compliant environment. Please refer to
document PMD2271 “H512 Developer's Reference Manual” for details.

 SpringCard H512-USB is this module mounted on SpringCard's mark 1 balanced antenna.
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4.2. MECHANICAL SPECIFICATIONS
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4.3. CONNECTOR AND PINOUT

Reference

JST SHR-05V -S -B

Pinout details

PIN NAME Type Description Remark

1 VCC Power Power supply from bus

2 USB_DM IN/OUT USB D-

3 USB_DP IN/OUT USB D+

4 GND Ground Ground wire

5 GND Ground Ground (shielding)
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4.4. H663-USB, H663/RDR-USB – CHARACTERISTICS

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  4.5 5.0 5.5 V

ICC Power supply current  150 250 mA
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4.5. H512-USB – CHARACTERISTICS

Absolute maximum ratings

Stresses beyond those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability

SYMBOL Parameter Min Max Unit

VCCABS DC supply voltage with respect to ground -0.3 6.0 V

VIN,ABS Voltage to any pin with respect to ground -0.3 VCC+0.3 V

TSTORAGE Storage temperature -20 +70 °C

Operating condition range

SYMBOL Parameter Condition Min Typ Max Unit

TOPERATION Operating temperature  -20 +25 +70 °C

VCC Supply voltage  4.5 5.0 5.5 V

ICC Power supply current  150 250 mA
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5. MODULE + ANTENNA WITH BOTH SERIAL AND USB INTERFACES

5.1. PURPOSE OF THIS CHAPTER

SpringCard H663 is  primarily  designed for  USB operation.  More  than  that,  SpringCard  H663's
firmware could only updated through USB.

For this reason, all products based on H663, even if they provide a serial interface, do have a USB
connector.

The next paragraph “mechanical specifications” shows where this USB connector is located on

 SpringCard H663-TTL

 SpringCard H663-232

Technical specifications for H663-TTL operated through the Serial link are in chapter 2.

Technical specifications for H663-TTL operated through the Serial link are in chapter 3.

Technical specifications for either H663-TTL or H663-232 operated through USB are in chapter 4.

Trying to operate those devices through both USB and Serial links is not recommended and not
supported.
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5.2. MECHANICAL SPECIFICATIONS
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DISCLAIMER

This document is provided for informational purposes only and shall not be construed as a commercial offer, a license,
an advisory,  fiduciary or professional  relationship between PRO ACTIVE and you. No information provided in this
document shall be considered a substitute for your independent investigation. 

The information provided in document may be related to products or services that are not available in your country.

This document is provided "as is" and without warranty of any kind to the extent allowed by the applicable law. While
PRO ACTIVE will use reasonable efforts to provide reliable information, we don't warrant that this document is free of
inaccuracies, errors and/or omissions, or that its content is appropriate for your particular use or up to date. PRO
ACTIVE reserves the right to change the information at any time without notice.

PRO ACTIVE doesn't warrant any results derived from the use of the products described in this document. PRO ACTIVE
will not be liable for any indirect, consequential or incidental damages, including but not limited to lost profits or
revenues, business interruption, loss of data arising out of or in connection with the use, inability to use or reliance on
any product (either hardware or software) described in this document.

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
product  may  result  in  personal  injury.  PRO  ACTIVE  customers  using  or  selling  these  products  for  use  in  such
applications do so on their own risk and agree to fully indemnify PRO ACTIVE for any damages resulting from such
improper use or sale.

COPYRIGHT NOTICE

All information in this document is either public information or is the intellectual property of PRO ACTIVE and/or its
suppliers or partners.

You are free to view and print this document for your own use only. Those rights granted to you constitute a license
and not a transfer of title : you may not remove this copyright notice nor the proprietary notices contained in this
documents, and you are not allowed to publish or reproduce this document, either on the web or by any mean,
without written permission of PRO ACTIVE.

Copyright © PRO ACTIVE SAS 2013, all rights reserved.

EDITOR’S INFORMATION

PRO ACTIVE SAS company with a capital of 227 000 €

RCS EVRY B 429 665 482

Parc Gutenberg, 13 voie La Cardon

91120 Palaiseau – FRANCE

CONTACT INFORMATION

For more information and to locate our sales office or distributor in your country or area, please visit

www.springcard.com
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