WT-QTSD

RD-20418

WT-QTSD reference design RD-20418

Description:

This white paper describes a reference design module which allows the WT-QTSD to be used in many different
scenarios for evaluating the WT-QTSD, it is also for use as a direct plug in for end products. The design has
several features which are listed below. A high quality optimised FR4 printed circuit board, part number
PCB20418, is available for this reference design from Widget-tronics.

Features:

« Complete multi use unit for use in testing and production.
» On board solder bridge jumpers to select output polarity.
* Integrated ENABLE inversion capabilities

+ +5vdc auxiliary output

+ Schmitt trigger inputs protected to +12vdc.

» High power outputs protected again shorts to ground

Function:
+ Conversion of quadrature signals to discrete step and direction and level shift driver for ENABLE.

Operating Characteristics:

* Operating Speed :
- DC - 28KHz signal input
- DC -5 KHz signal output

* Input level absolute maximum :
- High input level up to +12V
- Low input level down to -5V

» Operating Voltage Range:
- 9.0V to 50v (see below *)

* Temperature Range:
- Industrial: -40°C to +85°C

* On-board current limited 5.0vdc output for powering sensors and opto-couplers.
* On-board signal level invertor for driver unit enable ( High to Low conversion )

¢ Output source/sink direct short to ground protection — no time limit.

* Qutput source/sink direct short to +12V protection — no time limit.

* 47mm x 47mm self-contained board with 40mm x 40mm spaced mounting holes.

*Power supply input MUST be within specified Operating Voltage Range.

IMPORTANT INFORMATION: Buyers and others who are developing systems that incorporate Widget-Tronics products (collectively, “Designers”)
understand and agree that Designers remain responsible for using their independent analysis, evaluation and judgment in designing their applications
and that Designers have full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of
all Widget-Tronics products used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer
represents that, with respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate
dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions.

Page 1 of 5



WT-QTSD

CIRCUIT BOARD LAYOUT AND CONNECTOR DIAGRAM
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CONNECTOR | PIN | Direction NAME FUNCTION
CONN1 2 Output 0 Ground rail
1 input + Supply voltage
CONN2 2 Output 0 Ground rail
1 Input e enable term input
CONNS3 1 input D Direction term polarity selection
2 Output 0 Ground rail
3 Input S Quadrature signal phase b input
4 Output E ENABLE term output
CONN4 3 Input B Quadrature phase B input
2 Output 0 Ground rail
1 Input A Quadrature phase A input
CONNSb5 1 Output 5 Auxiliary 5vdc output
2 Output 0 Ground rail
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WT-QTSD

Schematic

The schematic in figure 1 shows the circuitry for the RD-20418 reference design board. (PCB20418)

Fig 1
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Bill of materials for reference design

Component ref Type Qty | Value Manufacturer part # RS part #
IC1 Processor | 1 Q2SD WT-Q2SD

VR1 Regulator | 1 78HB5.05 R-78HB5.0-0.5L 672-7095
Q1 Transistor | 1 2N3904 2N3904TA 124-1317
C8 Capacitor | 1 22uF 63vdc SK063M0022BZF-0611 440-6480
C5,C6,C7 Capacitor | 3 100nF 50vdc | K104K15X7RF5TH5 852-3277
R8 Resistor 1 10R LR1F10R 125-1154
R2,R4 Resistor 2 220R LR1F220R 148-348
R1,R3,R5,R6 Resistor 4 1K LR1F1KO 148-506
R7,R9,R10 Resistor 3 10K LR1F10K 148-736
CONN1,2,5 Socket 3 2 pin B2B-XH-A(LF)(SN) 820-1554
CONN3 Socket 1 4 pin B3B-XH-A(LF)(SN) 820-1557
CONN4 Socket 1 3 pin B4B-XH-A(LF)(SN) 820-1551
PCB FR4 1 1.6mm PCB20418
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WT-QTSD

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (1)

Ambient temperature UNAer DIas...........cooviiiii i -40°C to +125°C
SEOrage tEMPEIALUIE ......eeiiiiiiieie ettt teeeee e e e e eaes e s bbb as e eeeeeeeeaeaeaeaaesenananan -65°C to +150°C
Voltage on INput PinS With r&SPECE t0 VSS. ... uiuiii i 12.0V
Voltage on Output pins With reSPECE t0 VSS. ... e 6.0V
Maximum sink/source @ 5.0V 0N OUPUL PINS. ... .uuiiini e 23 mA

Maximum current with output pins connected to ground and 2KHz quadrature signal at inputs:

0 R O N 1 OSSO USSP
+85°C < TA< +125°C
TOtal POWET AISSIPALION. .....ciiiteiieee ettt ettt e e sttt e e e e ettt e e e s sate et aeessasbaeae e s e sbaeaeaeensataaeaeesssssaeeeessnsee e
Maximum noise level on Vss

Note 1: Maximum current rating requires even load distribution across I/O pins. Maximum current rating may be
Limited by the device package power dissipation characterizations, see “Thermal Characteristics” to calculate
device specifications.

T IMPORTANT NOTICE: Stresses above 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 those or any other
conditions above those indicated in the operation listings of this specification is not implied. Exposure above
maximum rating conditions for extended periods may affect device reliability.
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THE WIDGET-TRONICS WEB SITE

Widget-tronics provides online information at www.widget-tronics.com

This web site is used as a means to make files and information easily available to our customers. Easily
accessible by using your favourite Internet browser, our web site contains the following information:

* Product Support — Data sheets and application notes. Sample code and design resources.
* General Technical Support — Frequently Asked Questions (FAQ), technical support via web mail form.

Technical support is available through the web site at: www.widget-tronics.com/contact

DISCLAIMER

Buyers and others who are developing systems that incorporate Widget-Tronics
products (collectively, "Designers”) understand and agree that Designers remain
responsible for using their independent analysis, evaluation and judgment in
designing their applications and that Designers have full and exclusive
responsibility to assure the safety of Designers' applications and compliance of
their applications (and of all Widget-Tronics products used in or for Designers’
applications) with all applicable regulations, laws and other applicable
requirements. Desigher represents that, with respect to their applications,
Designer has all the necessary expertise to create and implement safeguards that
(1) anticipate dangerous consequences of failures, (2) monitor failures and their
consequences, and (3) lessen the likelihood of failures that might cause harm
and take appropriate actions. Designer agrees that prior to using or distributing
any applications that include Widget-Tronics products, Designer will thoroughly
test such applications and the functionality of such Widget-Tronics products as
used in such applications. WIDGET-TRONICS MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR
ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. All application-related
information in this document (including application descriptions, suggested
Widget-Tronics devices and other materials) is provided for reference only. While
Widget-Tronics has taken care to assure it is accurate, this information is subject
to customer confirmation, and Widget-Tronics disclaims all liability for system
designs and for any applications assistance provided by Widget-Tronics. Use of
Widget-Tronics devices in life support and/or safety applications is entirely at
the user’'s risk, and the user agrees to defend, indemnify and hold harmless
Widget-Tronics from any and all damages, claims, suits or expense resulting from
such use. This document is subject to change without notice. No freedom to use
patents or other intellectual property rights is implied by the publication of this
document. Neither the whole nor any part of the information contained in, or the
product described in this document, may be adapted or reproduced in any
material or electronic form without the prior written consent of Widget-Tronics.
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