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Overview 

Pulse Width Modulation (PWM) of a signal involves the modulation of its duty cycle, to convey either information 
over a communication channel or control the amount of power sent to a load. PWM is employed in a variety of 
applications, ranging from measurements and communications to power control and conversion, mainly because of 
its low power, noise-free and low cost characteristics. This document provides a brief description of PWM and its 
implementation on SiliconBlue FPGAs. 

Features Supported 

 User configurable PWM resolution  

 Pulse Width Control using up/down signals 

 Both direct and inverted PWM outputs 

 VHDL RTL, testbench and ModelSim script for simulation 

 IP-XACT version 1.2 compliant 

Resource Utilization 

Table 1:  Resource Utilization 

LUTs Registers Memory          GBs     I/Os 

34 17 0 0 0 

 

Note: Resource Utilization is based on iCEcube 2010.12.14671 release. 

System Block Diagram 

  

 

 

 

 

 

Figure 1:   System Block Diagram 
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Functional Block Diagram 

 

 

 

 

  

 

 

 

 

Figure 2:   Functional Block Diagram 
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Design Interface 

Table 1:  Pin Description 

Signal 

Name 

Pin 

Type 

Signal 

Description 
clk Input System clock 
rst Input Asynchronous active high system reset 
up Input Increase in Duty cycle when held high. 'up' has higher priority 

than 'dn' 
dn Input Decrease in Duty cycle when held high 
o_pwm Output PWM signal 
pwm_inv Output Inverted PWM signal 

 

Configurable Parameters 

 PWM_SIZE : This parameter configures the PWM resolution, which can be calculated as 1 / (2 ^ 
PWM_SIZE). The value of PWM_SIZE can range from 2 to 15, the default being 8. 

 

Design Details 

Control Word Generator : Generates a Control Word based on 'up' and 'dn' signals. Control word increases when 
'up' is held high and decreases when 'dn' is held high. The Resolution (pwm_size) parameter controls the control 
word range. 

Counter : This is a simple counter, cycles through counts 0 to maximum range, which is controlled by the generic 
parameter pwm_size. 

Pulse Generator : This module compares the Counter and the Control Word Generator. Generates a High on 
PWM output until the Counter output reaches the Control word and Low afterwards. 
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Timing Diagram  

Signals definition: 

clk – System Clock 

up – “up” signal to increase the duty cycle of the PWM signal 

dn – “dn” signal to decrease the duty cycle of the PWM signal 

o_pwm – Resultant PWM signal 

 

 

 

 

 

 

 

Figure 3:   Operations using serial interface 

 

 

 

 

 

  

 

 

Figure 4:   Operations using parallel interface 

Usage Examples 

Initialization Condition 

When 'rst' is High, 'pwm' will be Low and 'pwm_inv' will be High. 

Example #1 

Keep 'up' High. The duty cycle of 'pwm' will keep increasing (shown in Figure 3), and the duty cycle of 'pwm_inv' 
will decrease. 

(If both 'up' and 'dn' are high, 'up' will have higher priority than 'dn') 

Example #2 

Keep 'dn' High and 'up' low. The duty cycle of 'pwm' will keep decreasing (shown in Figure 4) and the duty cycle of 
'pwm_inv' will increase. 
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System Designer Flow 

PWM is compatible with System Designer/IP-XACT 1.2. Following parameter can be configured in the System 
Designer environment: 

 PWM_SIZE – This parameter configures the PWM output resolution. Its default value is 8, minimum value 
is 2 

The System Designer flow is as follows, 

1. Launch the System Designer from Synplify Pro using menu 'Import -> Launch System Designer'.   
2. Create a new project(open an existing old project, as necessary) and import the IP-XACT XML file  
3. Drag and place the component from the 'Library' pane to the 'Design' pane 
4. To change the PWM Resolution, right-click on the component instance, and click on “Open Configuration”. 

Go to “Edit Instance Parameters” tab, change the “PWM_SIZE” parameter. Click on the “Apply” button, and 
then close it. 

5. Click on the “Generate Files” button, which generates the necessary files required for synthesis and 
simulation.  

6. Go to Synplify Pro and click on the “Run” button to synthesize the System Designer generated files. Synplify 
Pro generates all the necessary files for P&R in iCECube2. 
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Disclaimer 

Copyright © 2007–2009 by SiliconBlue Technologies LTD. All rights reserved. SiliconBlue is a registered trademark of 
SiliconBlue Technologies LTD in the United States. Specific device designations, and all other words and logos that are 
identified as trademarks are, unless noted otherwise, the trademarks of SiliconBlue Technologies LTD. All other product or 
service names are the property of their respective holders. SiliconBlue products are protected under numerous United States and 
foreign patents and pending applications, maskwork rights, and copyrights. SiliconBlue warrants performance of its 
semiconductor products to current specifications in accordance with SiliconBlue's standard warranty, but reserves the right to 
make changes to any products and services at any time without notice. SiliconBlue assumes no responsibility or liability arising 
out of the application or use of any information, product, or service described herein except as expressly agreed to in writing by 
SiliconBlue Technologies LTD. SiliconBlue customers are advised to obtain the latest version of device specifications before 
relying on any published information and before placing orders for products or services. 
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