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This application note will describe how to create a piggy bank coin counter with a GreenPAK™. 

The application note comes complete with design files which can be found in the Reference section.
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1. Terms and Definitions

ASM Asynchronous state machine 

LED Light-Emitting Diode 

PWM Pulse Width Modulation 

CNT Counter 

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 files [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-1189 Coin Counter.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

[5] SLG46537 Datasheet, Renesas Electronics

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/1189-gp-file?queryID=7c277fa8ce18774cf29d518bdab735d9
https://www.renesas.com/eu/en/products/programmable-mixed-signal-asic-ip-products/greenpak-programmable-mixed-signal-products#development_boards
https://www.renesas.com/eu/en/products/programmable-mixed-signal-asic-ip-products/greenpak-programmable-mixed-signal-products#document
https://www.renesas.com/en/document/dst/slg46537-datasheet?r=1563551
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3. Introduction

In this application note, the SLG46537 is used to create a piggy bank coin counter with a GreenPAK™. This piggy 

bank counter will utilize three primary components: 

• SLG46537V: The GreenPAK IC serves as the interpreter between the sensors and display values. It is

also the IC responsible for reducing the power consumption of the whole circuit, by implementing PWM to

drive the second component.

• The CD4026: The CD4026 is a dedicated IC for driving the 7-segment LED displays. It is quite similar to

the CD4033, which can also be used to drive the displays used in this app note. However, it is

recommended to use the CD4026 as its Display Enable IN pin will allow us to reduce the power

consumption by implementing a PWM.

• The DC05: The DC05 is the 7-segment LED display we are going to use. There are several models of

display that vary in size and color. Choose the one that appeals most to your taste.

4. Operating Principle and GreenPAK Design

The system uses four 7-segment LED displays (DC05), each of which can display a number between 0 and 9. 

Using four displays, we can achieve a range from 0 to 9999, which is a high enough balance for a typical piggy 

bank. Figure 1 shows the Pinout of the DC05. 

Figure 1. The pinout of the DC05 

Every DC05 requires a driver to store and display the value. The CD4026 and CD4033 are excellent options to 

choose from, and with a range from 5 to 20 volts of operation, we can use them even for big billboards. Both 

drivers will move through the sequence from 0 to 9 with each pulse sent to CLOCK (Pin 1 in Figure 2). 

In this app note we will use the CD4026, because of the possibilities it offers for saving power. Figure 2 shows the 

Pinout of the CD4026. 
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Figure 2. The pinout of the CD4026 

Every time the CD4026 receives a pulse on its “CLOCK” input, it increments its internal counter. When the counter 

value is 9 and the CD4026 is clocked an additional time, it outputs a pulse on “CARRY OUT” and rolls over to 0. 

This way you can implement a counter from 0-9999 by connecting the “CARRY OUT” signals to the next CD4026 

in the array. Our job is to translate the coin values into pulses for the first CD4026, and it will do the rest. Figure 3 

shows the basic concept with two sets of CD4026 and DC05. 

Figure 3. Top Level schematic 

The GreenPAK is responsible for recognizing the kind of coin and assigning the correct number of pulses to each 

one. For this app note, we will use coins valued at 1, 2, 5 and 10 MXN. However, all techniques discussed here 

can be applied to any currency that uses coins. Now, we have to devise a way to distinguish between different 

coins. There are several methods to do this, including utilizing the metal composition of the coin and the diameter 

of the coin. This app note will use the latter method. 

Table 1 shows all the diameters of the MXN coins used in this app note, as well as the diameter of US coins for 

comparison. 
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Table 1. The diameters of the MXN coins 

Value Diameter in mm Currency 

1 21 MXN 

2 23 MXN 

5 25.5 MXN 

10 28 MXN 

1 19.05 US CENT 

5 21.21 US CENT 

10 17.91 US CENT 

25 24.26 US CENT 

50 30.61 US CENT 

1 26.49 USD 

There are several ways to determine the diameter of a coin. For example, we could use a plate with coin-sized 

holes like in Figure 4. Using an optic sensor, we could signal every time a coin passes through a hole, and send 

the corresponding value in pulses. This solution is bigger and bulkier than the one we’ll use for this app note, but 

it may be easier to build for a hobbyist. 

Figure 4. Coin-sized holes in a plate 

Our solution will use a mechanism taken out of a broken toy, shown in Figure 5. It would be a relatively simple 

task to build a replica using wood. 
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Figure 5. Detachable mechanism 

Coins can be inserted in the slot at the left edge of the mechanism in Figure 5. This slot will be forced down by a 

certain distance based on the diameter of the coin. The metallic piece circled in yellow will be used to signal the 

size of the coin, and the spring will push the slot back into starting position. This sensor will activate multiple 

readings each time a coin its inserted; for example, when a 10 MXN coin is inserted, the sensor will briefly touch 

the values of 1, 2, and 5. We must take this into account in the next part of the design. 

5. GreenPAK Design Implementation

The system works in the following way: 

1. The sensor is in the starting position.

2. A coin is inserted.

3. The sensor moves from the smallest diameter to the correct one, based on the diameter of the coin.

4. The spring returns the senor to the initial position.

For example: A 10 MXN coin will displace the sensor from the starting position into the 1 MXN position, then the 

2 MXN position, then the 5 MXN position, until finally arriving at the 10 MXN position before returning to the initial 

position. 

To handle this problem, we’ll implement a one way ASM inside the GreenPAK, shown in Figure 6. 



Coin Counter 

R19AN0531EE0200 Rev.2.00 
May 5, 2026 

Page 7 

Figure 6. ASM State diagram 

Once the sensor is in the starting position, the state of the ASM determines how many pulses the system is going 

to send. 

For the system to send the pulses, three conditions must be met: 

1. The system must be in a valid state (1 MXN, 2 MXN, 5 MXN, or 10 MXN).

2. The sensor must be in the starting position.

3. There must be a pulse to be sent.

Counting the pulses is a difficult task, because the counter will output a HIGH when the value is reached, and it 

will also send a HIGH when the counter is reset. If the counter is not reset, then the output will remain HIGH. 

The solution is rather simple, but difficult to find: count to the coin value plus one, and reset the main oscillator with 

the rising edge of the sensor returning to the starting position. This will create a first pulse that will make the counter 

of the current state count up to the coin value. Then, add an OR gate to the output into the CLK input (along with 

the signal from the oscillator) to achieve a reset of the system. 

Figure 7 depicts this technique. 
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Figure 7. MXN Counting System in GreenPAK Designer schematic 

After counting to the coin value, the system sends a reset signal back to the ASM to return to INIT. A close look at 

the ASM is provided in Figure 8. 
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Figure 8. ASM Output in GreenPAK Designer schematic 

RESET_10_MXN uses a slightly different system than described above, using an extra state to restart the whole 

ASM, as there is a limited amount of connections each state can have. The RESET_10_MXN was achieved by 

going to the RESET state, which was the only state where the ASM’s OUT5 was LOW. This successfully returns 

to the INIT state without any problems. 

CNT2, CNT3, CNT 4, and CNT5 share the same parameters, except the value of the counter shown in Figure 9. 
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Figure 9. Counter Properties 

As the CD4026 uses the rising edge of the signal to advance its sequence, this system counts the rising edges 

values. A low frequency was selected for debugging purposes. Using higher frequencies would be useful and can 

be done without major problems. 

In order to implement this app note in any other currency, simply adjust the counter to the value of the coin plus 

one. 

Using other sensors would make this system far simpler, but production costs would be higher than solving these 

issues through programming. 

6. Test Results

The complete project setup is shown in Figure 10. 

Figure 10. Entire project setup 

Diameters were adjusted to work with different coins, and the denomination can be changed by altering the using 

the .gp file. 
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7. Conclusion

Thanks to the GreenPAK product line, it is easy and affordable to develop a system like this piggy bank. The 

project could be further enhanced by using a PWM signal to drive the CD4026 Display Enable IN. You could also 

use the GreenPAK to generate a wake/sleep function to lower the system’s power consumption. This simple 

system could be used to control a variety of coin- accepting systems, like vending machines, arcade machines, or 

coin lockers. 
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8. Revision History

Revision Date Description 

1.00 2022 Initial release. 

2.00 May 5, 2026 The part number has been changed from SLG46531V to SLG46537V. 
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