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1. ProxPoint OEM Module Wiegand Reader - Prodict Description

1.1 Scope

This docurnent describes the physical characteristics, functional requirements and software features
containgd in the ProxPoint OEM Module Wiagand Reader |t also describes the dasign process
necassary (o incomporate an RFID funcion into a OEM application. It also lists tha produst
specifications, including performance, environmental and operational criteria,

1.2 Fungtional Summary

PraxPoint OEM Modute is an OEM product designed to anable manufacturers o integrate RFID inta
axisting o new non-RFID products. The hardweare is a fully functional REID reader with the exception
of the antenna coil, wirich is usually custem designed & ft into the CEM's product.

The final assembly that results from this integration is not covered by the various regulatory ntities.
This is the responsibfity of the Reader inlegrator {QEM) and are listed in the sections below for
refamatice only.

The ProxCand if (or equivalent) formatted 1D cards (ransponders) are energized by tha Reader. The
Reader geneiates a magnetic figld by circulating current &t 125kHz in an antenna, Whenavar the
transponder i2 in the “read-zone” it will be continually sending a siream of data to the Reader The
Reader receives the analog frequancy shift keyed (fsk) data from the ransponder and exiracts the
digital informafion using a micro-contraller. The Reader formais and outputs the ID card information
over the Wiegand interface. The Wiegand interface is a standard usad in the Access Cantral
Industry.

1.3 Reference Documants

¥ UL 234 Aceess Confrol Specification for Underwriters Laboratories
¥ Becurily Induslies Association 26-Bit Reader Interface Standard
» 130 7811 Standards for ldentifcation Cards

> BZL (Germany) Approval Standard

¥ __FCG Gode of Federal Rggulations

» T {URT Approval Standard

¥ OFE Maik EMC Gtendards

2. Physical Characteristics

2.1 Product tdentification
The HID meodel number ix 40854 - for the PraxPgint OFEM Module Wiegand Reader.

2.2 External Labels
The ProxPoint OEM Meduile cireuit card assembly shall be labeled showing the following:

*  Part Number
¥ Date codelSerial number

HID Comagation 9292 Jeranimo Regd  Iving, CA 92818 USA TE| (T14) 508-1600 (800 237-7765 FAX (714} BIE-1600
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2.3 ProxPoint OEM Module Circuit card dimensions
Figura 1

=Ar

Unless Otherwise Specified
Tolerance: x0=.020

2.4 Product Packaging
Each unit shall be packed in a static resistant bag, and marked with:
> Model nurmber
¥ Date codefSedal number

2.4.1 Packaging Notes
Unless otharwice specified:
1} Configure ftem 1 {reader circult card assembly) par ttern 3 tConfguration Progedure}.
2) Package Item % (completed Reader cireuit card assembly) int item 2 {shipping bag).
3y Mark ltem 2 (hag) with Date code/serial number and Modgel number.

2.5 Cabling Requirements

The unit shall meet Wiegand Interface spedifications for distances from the controller up to 500 feet
on 22 AWG wire,

2.6 Mounting Options - Circuit Card Assembly _

The ProxPoint OEM Module cirouit card assembly ' mounted to bossas, holas or fasteners as
appropriate. The physical dimensions and mounting hates locations data should be used to design
this assembly into axisting or new electromechanical assembly. :

2.7 Antenna Design Guidelines

Trere are specific design and mounting requirements regarding the antenna col. The
slectrorneshanical design of he whole assembly must be studied to meximize the performance of an
integrated PraxPoint QEM Module RFID Wigand reader. The follawing categories will help o direct
the design process towards a RFD reader with predictable and consistent performance.

TIiD Comporation 9292 Jefonimo Rogd Ivine, A 92618 USA TEL [T14) 598-1800 (800) 2377768 FAK (714) 531630
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27.4 Antenna design basics

The antenna should be designed to minimize DG resistance, maximize the self resehant frequency,
and utilize the comect wire, tooling and manufecturing process so as to minimize part moonsistencies.
Antzning designs are coils of wire that form the inductive part of an L.-C circuit that resonates st
125kHz. Basically, the circuit is made up of a capacitor, which is already lncated on the ProxPoint
OEM Module sireult card, and an inductor. The fnductor in this case ia the antenna ooll, which is
customized slectrically and physically to function in the DEM application.

272 Antenna types

Antenna coils can be fabricated in any number of methods, but generally two types are used,
incuding 1) Wire wound on @ bobbin of other suppert imethod or 2) Yvire wound on a fixture that is
then treated to form a "Stand alone” part. The second method generally resuits in a consistent,
reproducitle part that is cost effective iy fafrly low volumes. A type of magnet wire that has a
polybond coating in addition to the insulation is used. The coating can be heated or scaked in &
solyant in such 3 way as to bond &l the wire turns together afier curing. A sample design of this type
wll be used to show what elacirical, material and process parameiets will be necessary to produce 2
part that can easlly be speclfied for ProxPoint OEM Medule applications. Qther attenna coil types wil
use the same electrical pararmetars,

27.3 Electrical Parameters for a “Stand-alone” Antenna coil
The finished coll ghould hava the following paramelers specified:

inductance: T20uH +/- 7%

DC resistance: 33 ohms or less

Wire gauge: 35 AWG or larger

Number of tums: Depends on dimansions of coil

The nductance is the most important parameter specified. I the inductance vale i cormect, the ool
wil fuiction in the eiretit. This value should be within 2% of the normiinal to maintain consistent
performance from Lt to unit. Machine - wound ecils give the most consistent resulis.

The self resonant fraguancy is the frequency at which the coil inductance will resonate with the
distributed capaciiance presant In the windeigs. High distributed capacltance will lower the s=if
resonant frequency of the coil, if this self resonant frequancy is 100 low (it should be high compared
to 125kHz) then the antenna will be inefficlant. Some factors that influsnce distributed capacitance
are coils that are wound too tightly, and wire that is too fins In gauge.

Wire gauge ang DG resistance are directly related. The larger wire gauges resuit in lower DG
resistance and allow more curtent to circulate, forming a stronger magnetio fisld. Usually the gauge is
restricled by the physical dimension avaiiabie to fit the antenna coll. A A0 AWGwire usedin 2 1.5In X
3.0in coil will usualy result in a 3 to 5 inch read range {over a 6V to 12V DC input range).

2.7.4 Physical Desigh
To maximize the field, tha antenna should be designed as large az possible and st & within the
constraints of the enclosure. The inside sutface area should be maximized, s¢ the windings should
be groupad tegether in &5 small 2 patiern as possitie. Refer to the following dimension. drawing
showing 2 sample cofi. The winding patter is contained in a smalt 125" ¥ 125" group.

HID Caporation 92492 Jeronimo Road lvine, GA 92818 USA TEL (T14) S98-1800 (200) 237-T760 FAX (714} ERg-1880
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2.7.5 Sampie antenna dimension drawing

figure 2
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2.7.8 Proximity to Netal

If ah application requires that the body of the coil be less than %7 away from any metalic surface of
the assembly, the Inductance and other electrical parameters must match or exceed the stated
values while the antenna is mounted in ity rapresentative lacation. This wili insure that ProxPaint
OEM Module application will meet the oplimum performance. Care must be taken & re-measure the
stated parameters when the cail is removed from the assembly, so that the newly messured valles
are used to test the part when the manufacturing process is complete.

2.7.7 Moise saurces

The ProxBoint OEM Module reader assamily is suscapiible to interference from noise sources.
Electrical noise can be radiated through the air to the reader or condugted into the reader via system
cables. Usually, it is low fraguency sources that effect the periermance by shortening the read range.
if nolse sourcss are suspected, tum off the possible nolse soures and vanty the performance retUms
{0 normal. Radiated naise can be suppressed by shielding with grounded metal between the
intarfarer and the readar sircuitry, Conducted naise can be suppressed by subplying cleaner power
{linear supplies are recommended), eliminating shared power and/ar conditioning inpuls with added
filtering. Consut with HID Corporation sushomer senvice far further technical assistancs.

273 Antenna Wire Connectlons

The newly designed antenra connects to the ProxPoint OEM Module circuit card assembly by
soidering the tinned leads into two eyelel's labeled E1 and E2 (see figure 1.

HID Gorporalion D282 Jernime Road Irvine, A 52615 USA TEL {r14) 593-1800 (300) 2ATFT6 FAX (714) 530-1690
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2.8 Interface Wire Connections

Nf& E8
Datat =)
Datal ES
Ground 4
0T E3
Shield Ground =

2.9 Product Configuration/Ordering Options

i Customer Custom Ariwork or Firmware Number - 1 through 8,
‘ A through Z

t___  customer Custom Number
' Configuration Oplicns - se= paragraph 4.3 (G0 standard}
. Connection Options - N = Mone, P = 8td Figtail

Hardware Options - N = Nane, L = LED

Current Revision Letier - changes for upgrades

Muodel Nuher 4055 = ProxPoint OEM Modute Wiegand Reader

> Standard Pact Number = 4065ALNOD is a ProxPoint OEM Madule Wiegand Reader With
(LILED instalied with (N)No connactlon aplions.

3. Product Specificatlons

3.1 Read Distance - Typical, with 1.5” x 3" Antenna coil

» Non-Metalic Mounting (16¥DC - maxdmum} 3.0 inches (7.6 cm)
> Mounted on Matal {16VDC - mexdmurn} 2.5 Inches (6.3 cm)
¥  Non-Metallic Mounting (4.75VDC - minimun) 3.0 inches (7.6 cm)
»  Mounted ofy Matal (4.75V0C - minimum) 2.5 inches {6.3 cm)
3.2 Environmental Gharacferistics
>  Opersting Temperalre Range -30°C o BB°C (-22°F lo 156°F)
¥ Stormge Temperature Range A0 to 85°C {-40°F to 185°F)
¥ Operating Humidity Range 5% to 95% nons=condensing
¥ Operating Vibration Limi D4 g¥Hz 2020008z
» Operating Shook Limit 30g, 11mS3, Half Sine
> Wieight .Baz (12gms)
3.2 Power Requirements - Typical - Depend on custom antenna dasign
= Power supply Linear type recommended
» Operaling Voltage Range 4. 765V0C 18vDC

HID Gamparation 9252 Jeronimo Road  Irvine, GA §2R18 USA TEL{714) 5981800 (R0O) 237-776% FAX (714) S98-1650
Web pate, E-mail - waw.prex. o0 - ProxPaint OEM Madute Wiegand Feader End ltem Spacification 40654 REV A 7 of
1l



DEC-23-1998 13:47 HID CORPORATION Ti4 S98+1E9E  P.ES-il

> Absolute Maximum 18VDC
» Peak Current 4.75VDC [maximum) GOmA
» Peak Gurrent 12VDC {maximum} Bama
>  Peak Curmsnt 16VDC (maximum) BOmA
¥ Average Gurrent 4.75VDC — 18VDC (maximyum, mounted on metal)  35mA
> Average Cumrent 4,75VDC — 18 VDC

{maximum, non-metafic mounting) 30mA
* Average Cument 4. 75VDEG - 16VDG (nominal, mounigd on metal) 23mA
» Average Current 4.75VDC - 18VDC

{nominal, non-metalic mounting) 22ma,
» Transiant Protection (all terminais) 8,000 volls
* Reverse Voltage Protection " YES
> Input Voltags (macamun: dala-0/1 lines) 18vDC
» Input Voltage {maximum [nterface lines) 16VDC

3.4 Operating Parameters

¥ Excitafion Frequengy 125KHz .

% Duly Cycie (alternate power fevel rate) 20% @ 100mS period
* Read and Report Speed (26 bit Wiegand Gard) A40mS

¥ Maximum Cable Distance to Host 500 feef (162 metlers)
» LED Type Bl-colored Red/Green
¥ LED Conbdd (defaulf) internal’dual

* Wisgand Data Pulse Widths (defauit) 40us

> Wiegand Data Interval (defzult) 2ms

> Anti-Pass Back Delay {default} 1 second

4. Functional Description .

4.4 Accuracy
The unit will not have miore than 1 migs-read pet 10 million.

00 (standard) | Beep on, RDR flashes Green LED on card reads _ LED normally Red

4.3 Green and Red LED Operation

In the standard mode {00), the Reader has a ted LED and flashes it 1o greesh whenever a card is
read.

4.4 Wiegand Message Format

In the Wiegand format, the ID card is programmed with @ spegiiic bit pattem and the Reader agquires
the data, checks the customer code and generally sends out the same bit patiemn as pravicusly
programimed on the card. Consult factory for variations o this methed. A 26 bit Wiegand farmat wil
be used in the examples balow.

The 26 bits of transmission from the Reader to the panel consists of twa parity bits and 24 code bits.
The bits are transnitied in the order deseribad.  The first bit transeitted is the first parity bit, P4, itis
even parity calculated over the first 12 code bits. The fast bit transmitted Is the second parity bit, P2,
it is odd parity salcuiated over the last 12 code bits:

D Comoration B232 Jemnime Road irvine, GA 92618 USA TEL (714) 696-1600 (300} 2277769 FAX (714) 5081650
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» Gode Format

11111 111112222222
1234557391}123455?890123456
P1CCGCCCGCCCCCGCCCC'CGCCCCCPE
* Parity Fomat

111111 ¢14147?2 22222 -
123456789304 23466783501234686E
PPIEEEEEEEEECETCETE

<}
o)
o
Lo}
o
o
o
o
o
o
o
)
8

» PL First, o pvgn parity b

» G Codehils

¥ P Second, or odd parity bl

» B Bitsfor calcylation of even parily
» Qv Bitsfor calafation of odd parity

Data format within fhe 24 code bits which includes tha portioning of the bit, the designation of the
Most Significant Bit (MSB) or the Least Significant Bit (LSB) shall be subjact to definifion by the pane!
and Reader manufacturers and may remain propristary,

441 Wiegand Ouiput Specification

‘The specifications f voltage, current, power and timing arm from the perspective of the Reader, A
common signal groumd is defined as e voltage reference that is common to both the Reader and the
contro! panel. The voltages for the datz outputs are referenced from the powar supply ground
located at the Reader. The voliage measured for the power fo the Reader is referenced from the
pewer supply retum connection location at the Reader, not at the source of the power. The vailtage,
current, and timing of e data pulses are measured at the Reader In referance to the power
supply/signal ground at the Reader. The voltage, cufrent and timing of a signal diving an auxilizry
input device on a Reader is measured at the contrad panel that is eonirolling the input dewice (with
reference to the signal ground st the panel).

4.4.2 Physical interface

The Reader is available with a Pigtail. The plgtail is & 18" cable with 5 conductors plug a drain wire to
cannect with the shield in the cable. Not all of the connactions are hecessary. Only the power,
ground and data lines are essential for Wisgand operation. See the signals in bold fype below. The
ollewing cable conduttor assignments and typical wire colors are listed below.

¥ 1) +0C(Power) Red - provides powsr from the panel 1o the Readar. Tha volbage on this
conductor will be SVOC or 12VDC. The actual operating range is 4.75VDC
to 16VDC. Power to the Reader Is sither supplied by the control panel or by

d separate power supply. Linear supplies are resommended for RF Reader

devices ;

» 2)Ground Black - provides electieal common between the Reader and the panel. Alt
other weltage levels are compared agalns! this conduclor,

> 3)Data Zero Green - a signal from the Readerto the panel. A puise on this conducler
indicates a data bit with the binary value of zeto.

¥ 4) Data One White - a signal from the Reader to the panel. A pulse on this conductor
indlcates & dala bit with the binary value of ang.
= &} NIA Orange - This line is not used for Wiegand mode,

> B} Shield Ground Drain or shisld wire - a connedtion to provide a ground for the cable shicld.
Ik is uged to minimiza radiated RF voltages and possible incoming RF
electrical noise.

HID Corparabion 5762 Joronimo Road Ivine, CA 2618 USA TEL (714) 5051600 (B00) 207-7 769 FAK (714) 5051600
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4.4.3 Data Pulges
The Data Cne and Data Zero signals are normally he'd =t a logic high level untl the Reader is ready
to send @ data stream. The Reader places agynehroncus low pulses on the appropriste data lines to

iransmit the data stream to the panal. The following timing parametare shall be observed:

Data

I PR T LER Rk b i

> Tpw  Pulse Width Time - 30uS (roirdmum) to S0uS {masmwm)
» Tpi Puise Interval Tiowe - 1.8m (rinnum) 1o 2 2mS {masimusmy

4.4.4 Example Qwtput
Betow Is an example of & ID card with the number of =g16" decimal, whish will be outpuited by the
ProxPoint OEM Moduie Reader, the number "2004CALEEY" ha. Note that the customer caile is

never transmitted or displayed:

sentingl garily party
cushomar tade 10 zecos bt even faciy code car orriber pdd
'[{]0000011[0000000000]{1][0][011091Ui][ﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂﬂﬂ][ﬂ
I012|Ui0|41ﬁi.»’-|_,ﬂ¥313| ..
Wiegand Oufput o] 6] Ao p sl 8§11
Hext oode Rumbers (6 151013130l
Dacimal conversion i 1 I 0816 1

445 Special Wiegand Configurations
Conault factory if the special wWiggand culput formats are needed. The follewing setfings ean be

factory configured:
» WWiegand Data Pulse Widths 25u5 to 1mS in 4uS steps
% Wisgand Data Pulse interval ENuS to HmS in 25uS steps
» Anf-Pass Back Delay 1t 6 seconds in 25mS steps

LI
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