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1.0 INTRODUCTION

1.1 TECHNOLOGY

Based around a high speed FPGA and USB interface IC, the P201-15R counts edges from 5V
quadrature encoders and allows the count value to be read by a PC using simple ASCIl com-

mands over a USB link.

1.2 Installation of USB Drivers

When the P201-15R is first inserted into a PC’s USB port, the PC will detect that new hardware
has been added. Insert the Protura supplied CD when prompted. This contains Virtual Com Port

drivers and product demonstration software.

When Windows has finished installing USB Virtual Com Port drivers (VCP), the P201-15R will
appear as a new COM port on the PC. (e.g. COM 4). The actual number assigned to this new
virtual port will depend upon which other COM ports are already in use on the PC. It is possible to

view the new port by following the route:

Control Panel > System > Hardware tab > Device Manager > folder “Ports (COM & LPT)”

The P201-15R will appear as “USB Serial Port (Com4)” for example.

After successful driver installation , the status led of the P201-15R will glow green. (or red if no

encoder is detected or there is an encoder error)
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4 USB Driver (sample program provided by default, The protocol provided in 3.0 allows you to

create your own custom programs.)

2.0 CONNECTIONS

2.1 USB PORT

The USB port is USB 1.1 and USB 2.0
compatible and has a type 5 pin mini B socket.
A USBstandard A to mini B cable is required for
connection to a PC.

2.2 ENCODER INPUT
The P201-15R is pin compatible and directly
pluggable with many of Renishaw’s optical digital

encoders using the 15D sub connector.

e.g. TONIC, RGH etc
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3.0 COMMUNICATION & COMMAND SET

The P201-15R responds to ascii commands received serially over USB acting as a virtual serial
port. For USB communication the host PC can set the Virtual COM port to a variety of settings
but 115200, 8,N,1 is recommended.

P201-15R Version 1.00 firmware responds to the following single character ascii commands:
(no CR is required after the command)

ASCIl COMMAND ACTION

? P201-15R returns a 25 character (excluding CR) hexadecimal string com-
prising hexadecimal values separated by colons and terminated with CR
in the form:

eeeeeeee.zzzzzzzz:SS:V.W + CR
e.g. 002249AD:0016425C:63:1.00 + CR

where
eeeeeeee = a signed 32 bit encoder count as hex
zzzzzzzz = encoder count as hex where index/reference last seen

Ss represents an 8 bit status register as hex where
bit7 = index mode (1 = zero on index)
bité = index/ref detected flag (1= detected)
bit5 = quadrature error detected flag (1= error in count)
bit4 = not used
bit3 = not used
bit2 = encoder error line active (E-)
bitl = level of encoder Q line
bit0 = level of encoder P line

v.vv = firmware version number e.g. 1.00
CR = carriage return i.e. OxOD

> P201-15R returns a 25 character hexadecimal string comprising hexa-
decimal values separated by colons and terminated with CR in the form:

eeeeeeee:tttttttt:ss:v.vv + CR
This identical to the response from the ? Command except that
tttttttt = an unsigned 32 bit timer value represented as hex

This number auto-increments internally at 1MHz rate. It can be used as a
precision timestamp on encoder readings in rpm or velocity applications.

Z (upper case) P201-15R sets current encoder count & index/ref count values to zero
(quadrature error detected flag is also reset)
z(lower case) P201-15R resets the internal 1MHz counter to zero (see > command)
X P201-15R clears the index/ref detected flag
I Index mode “zero encoder count on index/ref’ enabled

i Index mode “zero encoder count on index/ref” disabled
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P201-15R SPECIFICATION

4.0 DIMENSIONS (MM)

Cased Version 60 x 42 x 16 inc D connector

4.1 SUPPLY VOLTAGE

Both the P201-15R and the attached encoder are powered from the upstream 5V USB bus volt-
age. The P201-15R is designed to be powered from a full USB 2.0 or 1.1 port or powered hub.
(not un-powered hubs which limit current to 100mA and may allow the 5V to drop to 4.4V)

The current consumption of the P201-15R (V1.00) is approximately 30mA, leaving potentially over
450mA of encoder supply current from a 500mA USB port. However it is important for users to
ensure that the 5V reaching the encoder is within the encoder’s specified tolerance. Take into
account the £5% USB bus voltage tolerance, USB cable length and encoder cable length.

4.2 ENCODER INTERFACE

RS422 Differential inputs for A+/A-, B+/B- & Z+/Z-. Each of these three differential pairs is termi-
nated within the P201-15R with a 120 ohm resistor.

Line E- (pin 3) is internally pulled down to OV with 10K ohm

Lines P & Q (pins 11, 10) are internally pulled up to 5V with 1K ohm

Maximum count rate (of edges) is 40 MHz* depending upon software version.

4.3 USB INTERFACE

USB 2.0 & 1.1 Full Speed compatible
USB 5 pin mini-B connector
Cased model supplied with 1 metre standard A to mini-B USB cable

Virtual Com Port (VCP) drivers available for:

Windows 98,98 SE,2000/ME,XP,Vista

MAC OS-8 and OSC-9,0S X,

Linux
For further details please refer to http://www.ftdichip.com/Drivers/VCP.htm
(The P201-15R uses FTDI's FT245R USB FIFO IC)

4.4 Environmental

Operating temperature 0to45°C

IP rating IP20 indoor use only
4.5 EMC COMPLIANCE (cased model only)

P201 series models meet the requirements of:
BS EN 61326

4.6 RoHS COMPLIANCE
P201 series production models are RoHS compliant

Protura reserves the right to change the specification without notice


http://www.ftdichip.com/Drivers/VCP.htm

P201-15R At
4.0%| 5= (MM)
70|~ B 60 x 42 x 16 inc D {4 H

4.1

Okl

2 He

P201-15R1t A= QIAHE & HYAEE 5v USB HA HMLOA MAO| 3ZELICEH P201-15R2 FA|
USB 20 & 1.1 ZLE &= Mel 33 o120 1 HTJQ STHEE A ZASLHLCH (HBFE 100mAR
oot 5VE 44VE HO{EE £ Qe M0l SFEX| Y& S|ET} OfE)

P201-15R(V1.00)2] ®& AH|= 2 30mAO|E 2 500mA USB ZEO|A 450mA O|Ate] Q13 H B33 M=t
Er-ae 9A§LIE+ Lt Arﬂxm OIAC 0| =etsth= 5v7t QFHO| X HE 3|8 2kt LH01| AEX]

2tolst= 40| SR LCE +5% USB HA ™R 58 QXP USB 70l Z0| X ¢IAL 70]2 ZO|E
TAHSHAAIL.

4.2 3L AE{HO[A

A+/A-, B+/B- 8l 7+/7-5 2|8t RS422 Xt& Y. 0| M| 7HX| Xt& &2 242 2018 ME0| U= P15-
120R L{ O Af "E+E' L|Ct.

2ol E-(E 3)= LHEXOZ 10K 222 OVE ECt2E Lo

2t P & Q(E 11, 10)= LHEHM 22 1K ohm2 2 X|CH 5V7tX| E & E L|Ct X[ oy

7IRE ZZ(0X)= 2ZE 0] HTO| W2t 40MHz* & LITE.

4.3 USB QIE{H|o]A

USB 20 % 1.1 & ALE 3} USB 5T
mini-B 7{ =/ £
10/E EZFE A - mini-B USB A0l &1} 274 S &= AolA 22
VCP(Virtual Com Port) E2t0|H| AtE 7ts:
2IE 2 98,98 SE, 2000/ME, XP, H|AE} G4
0s-8 3 0SC-9, OS X,
2=

XtMIS &2 http://www.ftdichip.com/Drivers/VCP.htm & EZRSHUA| 2.
(P201-15R2 FTDIS| FT245R USP FIFO ICE AtE%)

4.4 234
s 2 0 ~ 45°C
P52 IP20 5= MO MEL AL

4.5 EMC COMPLIANCE (70| 2 2ot s 2h

P201 Al2IX RHL g 87 Ag
SHAL EN 61326

4.6 RoHS &%
P201 A|2|= M BEI2 ROHSE &48fL O}

o
oft
i
ot
I
o

Protura= |11 §lO] At&S HEL = U= H2E ERLT


http://www.ftdichip.com/Drivers/VCP.htm

