RENESAS Application Note

A State Machine Linear Sequencer
SLG46537

The application note gives step-by-step guidelines for creating a state machine linear sequencer using a
SLG46537V device. A unique set of components of the SLG46537 allows the creation of such a system.

The application note comes complete with design files which can be found in the Reference section.
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A State Machine Linear Sequencer

1. Terms and Definitions

ASM Asynchronous State Machine
LUT Look-Up Table
RAM Random-Access Memory

2. References

For related documents and software, please visit:

GreenPAK Programmable Mixed-Signal Products | Renesas

Download our free Go Configure software hub [1] to open the .gp file [2] and view the proposed circuit design. Use
the GreenPAK development tools [3] to freeze the design into your own customized IC in a matter of minutes.
Renesas provides a complete library of application notes [4] featuring design examples as well as explanations of
features and blocks within the Renesas IC.

[1] Go Configure Software Hub, Software Download and User Guide, Renesas Electronics

[2] AN-1105 A State Machine Linear Sequenxer.gp, GreenPAK Design File, Renesas Electronics

[3] GreenPAK Development Tools, GreenPAK Development Tools Webpage, Renesas Electronics

[4] Application Notes, GreenPAK Application Notes Webpage, Renesas Electronics

3. Introduction

This application note demonstrates how to implement a Linear Sequencer using the Asynchronous State Machine
in the SLG46537 GreenPAK IC. The sequencer can control up to 7 lines with a constant delay of switching.

4. Structure of a State Machine
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Figure 1. ASM Editor Window
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https://www.renesas.com/en/products/programmable-logic/greenpak-programmable-mixed-signal-products
https://www.renesas.com/eu/en/software-tool/go-configure-software-hub
https://www.renesas.com/en/document/scd/1105-gp-file?queryID=3608fc10316643e48f01271880bdb40c
https://www.renesas.com/en/products/slg46537?queryID=25dff02774e4f5387b2e2d53b79b065a&tab=boards-kits
https://www.renesas.com/en/support/document-search?doc_file_all_types%5BApplication+Note%5D=Application+Note&doc_file_sub_types%5B756%5D=756&doc_file_sub_types%5B761%5D=761&doc_file_sub_types%5B766%5D=766&doc_file_sub_types%5B771%5D=771&doc_file_sub_types%5B776%5D=776&doc_file_sub_types%5B781%5D=781&doc_file_sub_types%5B786%5D=786&doc_file_sub_types%5B791%5D=791&doc_file_sub_types%5B796%5D=796&doc_file_sub_types%5B801%5D=801&doc_file_sub_types%5B806%5D=806&doc_category_tier_1=1570441&doc_category_tier_2=1570446&page=0

A State Machine Linear Sequencer

Figure 1 shows the ASM editor window. The initial state is State0. The value of outputs in each state are shown in
the RAM window. When transitioning from state to state (like S0>S1>S2>S3>S4>S5>S6>S7), every incrementing
state output switches HIGH. Conversely, when decrementing through the states they switch to LOW (like
S7>S6>85>S4>S3>52>S1>S0).

Incrementing from SO to S7 occurs when the input ENABLE signal goes HIGH, and decrements when it goes
LOW.

5. Lines Sequencer Control

Control of switch direction between states is done by 2-bit LUT1 and 2-bit LUTO. They pass the pulses of CLK
GENERATOR, as shown in Figure 2. Each subsequent clock pulse makes the transition from one state to another
with a delay of 100ms. ENABLE signal input level sets the direction of the Sequencer.

To turn the generator ON and OFF 3-bit LUT1 is used. This reduces current consumption. ENABLE, Line1 and
Line2 signals are fed into IN2, IN1 and INO 3-bit LUT1 inputs respectively. When all inputs are High or Low, then
the output is LOW and the generator turned OFF. In all other cases it is turned ON.

GENERATOR, 3-bit LUTO is used. When the rising or the falling are edge signal ENABLE, then the PDLY logic
cells output will be High. This pulse will reset the generator, and that provides the proper delay.

Blocks configuration is presented in Figure 3. Lines Sequencer functionality signals is shown in Figure 4.
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Figure 2. Linear Sequencer Schematic
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Figure 3. Blocks Configurations
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Figure 4. Linear Sequencer Functionality Waveform
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6. Conclusion

Using the Asynchronous State Machine in the SLG46537 GreenPAK IC, we can make a 7- Line Sequencer. It was
shown that using the ASM simplifies the design task nicely.

7. Revision History

Revision Date Description
1.00 May 27,2016 | Initial release.
2.00 April 22, 2026 | The part number has been changed from SLG46531V to SLG46537V.
R19ANO0511EE0200 Rev.2.00 :{ENESAS Page 5

Apr 22, 2026



IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
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