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ABSTRACT

There are so many spices in Indonesia with a variety of ones, one of which is coriander. Coriander is
necessary in the kitchen and in the world of health, one of Indonesia’s most widely used spices. There are two
types, namely coarse coriander and powdered/fine coriander. Coriander grinding, sieving, and weighing tools
are expected to make it easier for small industries to produce powdered/fine coriander more efficiently and
well so that it can affect the pace of economic development. This study aims to discover how to make grinding,
sieving, and weighing tools and how they work—assisting small industries in the production of powdered/fine
coriander more efficiently and nicely. The measurement results on this tool have good values so that the device
can work properly and accordingly. The grinding to weighing process has a different period according to the
desired weight. 1 gram can take time from the range of 20-40 seconds
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Introduction

There are so many spices in Indonesia with a variety of ones, one of which is coriander. Coriander is
necessary in the kitchen and in the world of health, one of Indonesia's most widely used spices. There are two
types, namely coarse coriander and powdered/fine coriander. In small businesses, powdered/fine coriander
production is generally done manually [1].

The journal "Design and Build a Chili Grinder and Dryer Using ATMEGA 328" in 2021 by [2][3] uses
an Arduino uno atmega 328 microcontroller and a thermocouple sensor. Then the journal "Design an Electronic
Balance Using a Load Cell Sensor on a Dry Turmeric Grinding Machine" in 2019 by [4][5][5] uses Arduino
Mega 2560 and a load cell sensor. Based on these two journals, the author wants to make another innovation
titled "Design a Semiautomatic Coriander Grinder, Sift, and Weigler" using the ESP32 microcontroller and
load cell sensor [6]. Milling, sieving, and weighing tools are expected to make it easier for small industries to
produce powdered/fine coriander more efficiently and well so that it can affect the pace of economic
development[7][8][8]. This study aims to find out how to make grinding, sieving, and weighing tools and how
they work—assisting small industries in the production of powdered/fine coriander more efficiently and nicely.

Research Methods
Hardware Planning
Hardware Planning is a tool that begins with creating a block diagram of the overall design[9]. This
planning includes selecting components to be used, creating a series of schematics and component layouts,
installing components and the last stage, namely finishing[10].

Designing Tools

In the design stage, the tool aims to run well according to the expected end until the device can be used
ideally as desired [11]. What is being done now is to create a tool design that aims to determine the layout of
components so that components can be installed correctly and regularly. Furthermore, to create a plan and build
this tool, a flow chart is needed[12][13][13]. This flow chart aims to design the step-by-step process of this
tool to produce the desired results. The flow chart is shown in figure 1.
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Figure 1 Flowchart Tool

How the Tool Works

Konveyor Off

The grinder, sieving, and coriander weighing tool uses the ESP32 microcontroller, load cell sensor,
16x2 LCD, two-channel relay module, servo, AC motor, conveyor, infrared and push button. The primary
source is to use the power supply. The way the tool works is that when connected to the electricity, it will enter
the tool's power supply [14]. Enter the number as the desired weight amount, and press DOA then grind on.
The ground coriander will be directly sifted and headed to weighing [15]. If the weight of the coriander has
reached its target eating the grinding will stop. Then the servo will open for 5 seconds, and the cilantro will be
sifted into the container. Infrared one will read the container for 5 seconds, and then the conveyor is on. When

the container is detected in infrared two, then the conveyor is off.

Installation of the Relay Module to the ESP32 Microcontroller

In this process, a relay module to the ESP32 micrycontroller is installed, which functions to control the voltage

here using 3.3 V on the ESP32 microcontroller [16].
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Figure 2. Installation of the Relay Module to the ESP32 Microcontroller

Mounting the Load Cell to the ESP32 Microcontroller
In this process, the installation of the load cell to the ESP32 microcontroller, which functions to regulate the
load cell sensor [17].

Figure 3. Mounting the Load Cell to the ESP32 Microcontroller
LCD Mounting to the ESP32 Microcontroller

In this process, an LCD is attached to the ESP32 microcontroller, which displays the results of coriander scales
[18].

Figure 4 Monting the LCD to the ESP32 Microcontroller

Load Cell Installation
This load cell reads the weight of coriander loads that have gone through the grinding and sifting process[19].
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Tool Workmanship
Here is the overall process of some of the components and tools created and installed.

Figure 6 Tool Work Progress
Results and Discussion

Measurement
The results of measurements are carried out at 11 measurement points, where each point is carried out five
times the size. Therefore from the five measurement results, the average value will be taken.

Table 1 Measurement Results

Many Measurements
Measurement Measurement Average

Position Points 1 2 3 4 5 Value Ketmoans
Power Supply TP1 Vg 220 221 222 220 220 220,6
Input Power
supply from
Transformer ~ TP2 Vg 12 121 12 12,1 12 12,04 Bridge diode
input
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Vie 12,65 1266 1265 1266 1265 12654 Diode output

) before the
Diode TP3 Capacitor

Ma 0,16 00.15 00.16 0,16  00.15 0,16
Current at

Diode Output

Vie 12,69 1268 1267 1269 12,68 12682 Capacitor

output, input IC
7805

Ma 0,17 0,16 0,16 0,16 0,15 0,16  Input IC 7805

Capacitor TP4

LCD Input,
ESP32, Load
Cell, Infrared,
Servo, 2
Channel Relay,
Keypad

IC Voltage TPS Vg 4,98 4,97 4,96 4,98 4,98 4,974

Keypad TP6 Ve 495 495 494 4,95 495 4,948
IC 7805 output

LCD
Input/Output
IC 7805

LCD TP7 Ve 495 495 495 495 494 4,948

Servo TP8 Vi 495 495 494 495 495 4,948 Servo Input/IC

Output 7805

Relay 2

Channel TP9 Vi 4,95 4,95 4,94 4,95 4,95 4,948 Input Relay 2

Channel/Output
IC 7805

Input Load
Cell/Output IC
7805

Load Cell TP10 Vg 495 495 495 4,95 4,94 4,948

Infrared
Input/Output
IC 7805

Infrared TP11 Vg 4,95 4,96 4,94 494 4,96 4,95

Input
infrared/Output
IC 7805

ESP32 TP12 Vg 4,95 4,95 4,94 4,95 4,95 4,948

Error Percentage Calculation
To find out what percentage of the error in this tool clash, you can use the error formula, namely:

Measurement Value—Exact Value

%Error= x 100%

Exact Value
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12.04-12

=x 100%———
12

=0.003%

Here are the results of the error calculation based on the datasheet and the measurements shown in Table 2:

Table 2 Error Calculation Results

Measure_ment Measu_rement Datasheet Measurement Calculation Ket
Location Points V) (%)

Power Supply TP1 220 220,6 0,6 Good
Transformer TP2 12 12,04 0,003 Good
Diode TP3 12 12,654 0,05 Good
Capacitor TP4 12 12,682 0,05 Good
IC Voltage TP5 5 4,974 0,06 Good
Keypad TP6 5 4,948 0,01 Good
LCD TP7 5 4,948 0,01 Good
Servo TP8 5 4,948 0,01 Good
Relay 2 Channel TP9 5 4,948 0,01 Good
Load Cell TP10 5 4,948 0,01 Good
Infrared TP11 5 4,95 0,01 Good
ESP32 TP12 5 4,948 0,01 Good

Tool Testing Results
In this experiment, coriander milling was tested five times with a weight of 1 gram, 2 grams, 3 grams, 4 grams,
and 5 grams. This test, it will be compared between the load cell sensor and the digital scale. Here is a
comparison table of the test tools shown in table 3.

Table 3 Weight Comparison of Load Cells and Digital Scales

Load Cell (Grams) Digital Scales (Grams) D(gfgre;]nsge T(Ig)] °
. 07 03 20-40
) 165 0,35 25-40
3 275 0,25 30-45
A 364 0,36 35-50
5 4,58 0,42 40-60

Here is a table of weight displays on the LCD, and the results of coriander grinding are shown in table 4.

Weight
(grams)

LCD Display

Grinding Results
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2
3
4
5
Analysts
From the testing and training that has been carried out, it can be analyzed as follows[20]-[25]t:
1. The measurement results on this tool have good values so that the device can work properly and
accordingly.
2. The grinding to weighing process has a different period according to the desired weight. One gram can
take time from the range of 20-40 seconds.
3. The table of measurement and calculation results has a low percentage of error.
4. The difference between the load cell sensor and the digital scale can be caused by the vibration that occurs

when the motor is on, which results in the pulse of the load cell sensor reading the weight.

Conclusion

Milling, sifting and weighing work well, as evidenced by the results of measurements and calculations

whose values are still in the values corresponding to the datasheet and are evidenced by standard error
percentages so that all components work with the trough. The period from grinding to weighing depends on
how heavy the cilantro is inputted into the keypad. The heavier the weighing, the longer the grinding process.
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