
 
Digital Control Selects The Number of Analog Cycles and Burst Frequency

APPLICATION NOTE

AN9740
Rev.0.00
Jul 1997
Introduction
Repetitive pulse bursts are required for impulse testing and 
for burst data transmission schemes. Impulse testing 
subjects the device under test to a unit impulse or doublet, 
and the response waveform is analyzed to determine the 
circuit’s performance. Burst data transmission systems send 
out repetitive pulse bursts. The pulse burst repetition rate is 
decoded by filtering to select between different transmitting 
systems, and the number of pulses in a burst form a 
command. It is easy to design pulse burst systems with 
digital circuits, but the results are much better when analog 
circuits are used because triangular and sinewaves fit the 
theory much better. Also, triangular and sinewaves incur 
much less ringing and overshoot during transmission than 
digital waveforms do.

A photo of the transmitted signal and the continuous 
sinewave from which it is derived is shown in Figure 1. The 
HA4600 buffer has an enable/disable feature, so it will pass 
or reject the input waveform depending of the state of the 
enable pin (see Figure 2). Now the trick is to control the 
enable input to the HA4600 so that it passes the number of 
input cycles required to form the burst count, while it rejects 
the number of input cycles required to form the correct 
repetition frequency.

The input signal is also present at the input to the HFA3046 
transistor array which has been configured as a high speed, 
high gain comparator. The comparator squares up the input 
signal and applies it to the inputs of the two counters, X and Y. 
The X counter controls the buffer enable, and it determines 
how many cycles of the input waveform get passed to the 
output. The four switches SX0 through SX3 are binary coded, 
thus if two switches SX0 = 1cycle and SX1 = 2 cycles are 
closed, three cycles of the input sinewave will be passed to 
the output.

The input signal is also connected to the Y counter which 
controls the repetition rate by determining the off period 
between pulse bursts. The four switches SY0 through SY3 
are binary coded. When all of these switches are closed the 
off period will be 16 times the period of the input waveform. 
With the X and Y counters are set as described above the 
repetition rate is the reciprocal of (16 + 3) times the period of 
the incoming waveform. If a longer repetition rate is desired 
a flip flop or another counter can be added in series with the 
output of the Y counter to extend the off time.

The specifications for the comparator are very demanding 
including the ability to function with low input voltages, very 
low storage delays, fast switching speeds, and no reflections 
back to the input. No off-the-shelf comparator met these 
requirements so the HFA3046 was configured as a 
comparator. R6, R7, and R8 bias the long tailed transistor at 
10mA which is the optimum point for speed. R5 and R6 are 
small enough to discharge quickly thus preventing 
saturation. The HA4600 was chosen for the enable amplifier 
because it has a very high bandwidth (480MHz), and it is 
inexpensive. If gain is required a HA5020 or HFA1145 
enable op amp can be used instead of the HA4600.

Configured as shown the circuit will handle MHz input 
signals with little degradation. The limit on frequency 
response is the speed of the logic and the comparator delay 
time. The comparator delay time can be eliminated by one-
shoting out the delay.

FIGURE 1. TRANSMITTED DOUBLET AND CONTINUOUS 
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


