WT-QTSD

WT - QTSD

8-Pin Quadrature convertor SOSC (System On Chip Solution)

Description:

The integrated circuit comprises a high speed signal processor and convertor system with input / output
protection and conditioning. Quadrature signals presented to the input port are shaped and converted to discrete
step and direction terms at the output port at X1 rate. The STEP polarity is pin selectable and can be changed
on-the-fly.

Features:

+ Complete SOCS ( System On Chip Solution)

» Can be used with NO additional components *
» Low-Power Brown-out Reset (BPR)

» Dual mode operation

+ Schmitt trigger inputs.

* High power outputs

Functions:

« Conversion of quadrature signals to X1 discrete step and direction.

Operating Characteristics:

» Operating Speed :
- DC — 20KHz signal input
- DC - 20 KHz step pulse output

+ Step pulse output width :
- 3uS minimum

* Input level switching :
- High = 4.5v <Vpbp < 5.5V
- Low = 1.8V <VDD<4.5V

» Operating Voltage Range:

- 2.3V to 5.5V (see specifications *)
» Temperature Range:
- Industrial: -40°C to +85°C

* Internal input clamping
* Output source/sink capability 10ma

*Power supply must meet full specifications as per Electrical Specification page.

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
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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.

PIN DIAGRAM

Pin Diagram — 8-Pin PDIP, SOIC

Fig 1
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PIN Direction NAME FUNCTION
1 input VbbD Vdd, supply input
2 output Stp Step pulse output
3 output Direction signal output
4 input Step pulse polarity selection
5 input Direction polarity selection
6 input Qb Quadrature signal phase Qa
7 input Qa Quadrature signal phase Qb
8 output Vss Vss, ground
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Quadrature input decode correlation to Step output

Quadrature signals presented to the input port are sampled at every rising edge on the Qa input pin which results
in a step at every rising Qa edge. A level change will produce a Step pulse of >3 uS. When the quadrature signal
reverses (shown below) there will be a delay of about 5uS which is the Direction setup time during which the
device will delay the Step pulse. This is necessary for the driver to prepare for a direction change.

Therefore any direction change will cause the next step pulse to be delayed by the setup time.
As the quadrature input signal is sampled at every rising edge of one of the Q inputs, the step pulse (shown in

YELLOW below) will be the same frequency as the Q input. Thus a 10 KHz quadrature input (measured on either
Qa or Qb) will produce a 10 KHz step pulse output..

Fig 2
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Step and Direction polarity correlation to Step and Direction output

The step and direction outputs can be inverted by tying them to Vss (ground). The diagram in figure 3 shows how
the Step and Direction polarity selections affect the Step and Direction output pulses. The Sp and Dp pins have
internal pull-ups to prevent spurious outputs when the inputs are floating, this means that their default state

ensures that the Direction and Step pulses are active high.

Fig 3
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Please note that by design, the Step pulses after the direction change are delayed by the Setup period.
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Application notes

Although this device is able to function with no external components it is recommended to have limiting resistors
on the inputs and outputs, and a decoupling capacitor positioned close to the Vss and Vop pins. The schematic in
figure 4 shows the recommended minimum configuration.

Fig 4
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By using 1K resistors in series with the Qa and Qb inputs it is possible to apply a 12vdc input signal with ease.
Generally speaking the inputs to most motor drivers will be TTL compatible, which means that very little current is
required to switch correctly. The input pins of this device are designed to withstand clamp currents of up to 10mA,
therefore the use of 1k resistors on the Step and Direction output pins is adequate.

Remember to consider that the input and ouput pin capacitance will have an effect on rise times.

Should higher current drive capability be required from the output of the circuit in figure 4, simply lower the
resistance as needed. It is important that you ensure that the device is not forced to operate in conditions outside
of the absolute maximums stipulated in the ELECTRICAL SPECIFICATIONS section within this document.

Note also that there are 10k pullup resistors connected to the SP and SD pins. This is the accepted method of
dealing with unconnected pins on this device, even though they have internal pullups, and increases the level of
noise immunity.
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (1)

Ambient temperature UNAEr DIas...........cooiiiiiiiiiiiiiie e -40°C to +125°C

SEOrage tEMPEIALUIE .....coieiiiieieee ettt ettt et ee e e e e e e e s asas e s bbb bs e e reeeeeeeaaaeaaeeasaeeeees -65°C to +150°C

MaXximUM INPUL FIEQUEINCY ... ittt b et nb bt e st e bt e e e snne e e enbeeeeanes 20KHz

Voltage on pins with respect to Vss:

(O 0TV o o o] 1 T PSP EUR -0.3V to +6.0V
(O 111 o 11 0 1=T g T 1TSS RSP -0.3Vto (Vpp + 0.3V)

Maximum current:

On Vss pin (1)

O O N 1 R 80 mA
+85°C < TA< +125°C
On VDD pin (1)

L0 O N 1 O TSP R OO U PP PR

FBE°C S TA S HL25°C ittt ettt ettt h e eh ekt e et e bt sh e eh e es e e ae e E e R b eh b e eh bt e e et nbeeeane et

Sunk by any output pin..............

Sourced by any output pin

Clamp current, IK (VPIN < 0 OF VPIN > VDD) ...eiiiiiiiiiieiieeiiiiiteeessititeeasssteeeasesstteaeasessstsasaeesssssseaesssssesnnees +10 mA
BIe] = 1 oTo Ty =T o [ES1ST o =1 (o] o U UPP U PUPRUPROE 400 mW
OULPUL TOW CONAILION. ... .ottt et e et e et et e e e eaanas 0.6V
Output high CONAItION. ... e VDD - 0.7V
Capacitive 10ading 0N all PINS. ... ... e 50pF
L@ T 11011 01V Ao g To 11T ) o 0.6V

Note 1: Maximum current rating requires even load distribution across 1/0 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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Package information

8 lead PDIP (300mil)
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Datum Dimension specifics imperial inches
Identifier Min Nom Max
D Overall Length .348 .365 .400
El Package Width .240 .250 .280
A Top to Seating Plane - - .220
A2 Package Thickness 115 .130 .195

Tip to Seating Plane 115 .130 .150

Lower Lead Width .014 .018 .022
e Pitch .100

Shoulder to Shoulder Width .290 .310 .325
eB Overall Row Spacing - - 430
c Lead Thickness .008 .010 .015
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THE WIDGET-TRONICS WEB SITE

Widget-tronics provides online support via our WWW site 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

IMPORTANT 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. 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. 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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