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1. Product Specifications
1.1 Product Overview

The Mix’nJoy is a vending machine that has the ability to mix/shake fresh beverages and cocktails. As opposed to conventional vending machines, the Mix’nJoy will also provide the users with custom beverages, where the user determines the amount of each ingredient in his/her beverage. Its stored beverage line-up can change according to the place where it would be used, which makes Mix’nJoy a very versatile product. With its user-friendly design and hygienic interior, the Mix’nJoy is planned for use in homes, gyms, bars, schools, etc.

1.2 Functions and Part Specifications
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Figure 1-a (Product Tree)
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Figure 1-b (Block Diagram)
· The product needs to have a number of hygienic cleanable liquid tanks to preserve the ingredients for the beverages. As default, 7 tanks, each with volume 5 liters can be used. But since the sizes will be variable according to the user, the exact volume and quantity of the tanks can be discarded during the design. 

· A cooling unit must be employed within the Mix’nJoy with at most 200Watts. 

· For the payments, bill acceptors and coin acceptors that use Multi-drop Bus (MDB) protocol must be utilized. The user may use one or both of the acceptors for a purchase; therefore, the processing unit must be able to read from both of the devices at the same time. The bill acceptor must accept dollar bills in any direction (1s, 2s, 5s and 20s), with a rate greater than 90% for clean bills. The coin acceptor must accept only a single type of coin(1$), with a rate greater than %70 percent. Both devices must operate with a 12Vdc power supply and the current they draw must be equal or below 500mA when they are operating.

· A user interface which consists of an LCD screen and a keypad must be utilized. The LCD screen must show the amount of money required, amount paid, the list of beverages, custom drinks, and the status of the order. The screen must be 40x4 characters LCD with backlight. The LCD must draw no more than 10miliamps. And the keypad must include 4 selection buttons and 2 arrow buttons.

· Upon determining the beverage to prepare, the product must pour the accurate amounts of liquids to a shaker. Solenoid valves must be employed for digitally opening/closing the liquid flow. The solenoid valves must work with 220Vac, and must be controlled by the processing unit by means of relays.

· The Mix’nJoy must be able to mix and “shake” the ingredients poured into the shaker. To perform shaking, a stepper motor must be used with the following configuration:

[image: image3.png]Rotating Disk

Cupholder

Stepper Motor




Figure 1-c

The stepper motor must be able to rotate the shaker (~500grams) with a speed of 120-180rpm. The actual torque requirement for this specification cannot be estimated accurately because the friction forces depend on the selection of the stepper motor. Therefore, a relatively strong motor with torque 0.1Nm(1000x10e-4Nm) can be used. Such motors are used in printers and slot machines and should be sufficient to turn the shaker.

· A processing unit that will control the solenoid valves, the coin/bill acceptors, the step motor and the LCD screen must be employed. For the prototype, an FPGA development kit must be used to implement the algorithms as well as calculating the necessary memory. Then in the serial production phase, the FPGA can be replaced with PICs or PLCs.

1.3 Physical Characteristics

· The Mix’nJoy as a whole must have a size around a standard vending machine: 

· Height: 1700mm

· Width: 540mm

· Depth: 690mm

· When fully loaded, the weight of the machine must be below 190kg, which is the weight of a snack vending machine when fully loaded.

· Weight < 190kg

1.4 Power Requirements


Each element and its power requirements are summarized below:

· Processing Unit: Less than 10W (e.g. for Nexys2, max power is 3.3V x 3 A = 9.9 Watts)

· Stepper Motor: 12V and Current < 0.8A; Power < 9.6W

· Bill Acceptor: 12V, I<500mA; Power < 6W
· Coin Acceptor: 12V, I<500mA; Power < 6W
· LCD Screen: 5V, I<10mA; Power <50mW
· Cooling Unit: Power<200W
· Solenoid Valves: Power<15W
1.5 Operating Environment


 The Mix’nJoy will be used indoors; therefore, within temperatures from 10 to 40 Celsius degrees. Within these temperatures, humidity will be below 50 gramsH20 per one kilogram of Air. 

The operating voltage is 220Vrms at 50Hz, which is the standard mains voltage in Turkey. 

1.6 Interfaces

· The bill and coin acceptors use Multi-drop Bus (MDB) protocol. An interface that implements this protocol must be utilized between the processing unit and the acceptors. The acceptors should accept dollar bills/coins.

· LCD screen must be 40x4 characters LCD with English as the language. Between LCD and the processing unit, an interface that updates the ASCII values in the LCD’s RAM must be implemented.

· ULN2003A can be used as a driver and an interface between the processing unit and the stepper motor.

· To control the solenoid valves (220Vac) with the processing unit, relays must be used.

1.7 Standards

The most important standard that the product must have is the TS-EN-ISO 22000: 2005 standard, which is described as follows: “ISO 22000 specifies requirements for a food safety management system where an organization in the food chain needs to demonstrate its ability to control food safety hazards in order to ensure that food is safe at the time of human consumption”. 
2. Subassembly Specifications

The block diagram, subassembly product tree and the part list of the Mix’n Joy, is given below:
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Figure 2-a (Block Diagram)
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Figure 2-b (Subassembly Product Tree)
	Part List

	ITEM NO
	DESCRIPTION
	MATERIAL
	QTY

	BVND-001
	Processing Unit
	Digilent Nexys2
	1

	BVND-002
	Solenoid Valves
	PVD T-GM 101
	7

	BVND-003
	LCD Screen
	Futurlec LCD40X4BL
	1

	BVND-004
	Key-Pad
	Confile Technology Keypad
	1

	BVND-005
	Coin Acceptor
	Electronic Coin Validator
	1

	BVND-006
	Bill Acceptor
	Pyramid- Apex 5400-U51 12Vdc
	1

	BVND-007
	Stepper Motor
	Minebea Electronics- PM55L-048-HP69
	1

	BVND-008
	Cooling Unit
	Simplicool Grs-2100 Cube
	1


Table 2-a
As it can be seen from the subassembly block diagram, we will have a user interface part, a cooling unit, a power unit, a mixing unit and a processing unit. The processing unit will control the mixing unit and user interface part. Cooling unit is separate from the processing unit. For processing unit, we will use Digilent Nexys2 FPGA Development Kit. In the mixing unit, we will use solenoid valves and a stepper motor. Solenoid valves will be controlled by the processing unit and processing unit will adjust the amount of drink by keeping the valves open for a certain amount of time. All ingredients will flow into a “shaker” cup and the stepper motor will be used to mix that cup. This part will include both mechanical and electronic parts of the system. In the user interface, user will pay some money through coin and bill acceptors and after payment user will be able to choose a drink from the LCD screen using keypad buttons. These user interface components will be connected to the processing unit. This part can be counted as an electronic part of the system. As its name implies the cooling unit is to keep drinks cold. 
The subassembly parts and their descriptions are given in the following sections.
2.1 BVND-001: Digilent Nexys2 – Processing Unit (SW)
[image: image15.emf]This is the processing unit of the Mix’n Joy and it is used to control user interface and mixing unit. 
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Table 2-b

2.2 BVND-002: PVD T-GM 101 – Solenoid Valves (Mechanical)
These valves are electronically controlled to adjust the amount of liquid flow.
	Body
	: Brass (Ms 58)

	Core
	: Stainless Steel

	Diaphragm
	: Nitrile, Viton

	Casing
	: Brass (Ms 58) or Stainless Steel (AISI 316)

	Connection
	: R Gear (DIN 2999, ISO R7)

	Liquid Temperature
	: Viton (-10/+180 °C NITRIL (-20/+80 °C)

	Air Temparature
	: (20/+40 °C)

	Coil Power
	: 10-14 Watt: 

	Socket Safety Class
	: IP 65

	Coil Voltage 
	: 220  AC/DC

	Voltage Tolerance
	: ± % 10 V AC/DC

	Usage
	: Water, Air, Gas, Oil, etc.


Size:  1/4"
2.3 BVND-003: Futurlec LCD40X4BL – LCD Screen 
User can see the mixtures and choose mixtures from this screen by using keypad. 
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Figure 2-d
Electrical Characteristics
	Item
	Syn
	Conditions
	Min
	Type
	Max
	Unit

	Supply Voltage for LCD
	VDD-VO
	Ta=0°C,Ta=25°C,Ta=50°C
	 
	4.5,4.2,3.9
	 
	V

	Input High Vol.
	VIH
	 
	2.2
	 
	VDD
	V

	Input Low Vol.
	VIL
	 
	-0.3
	 
	0.6
	V

	Output High Vol.
	VOH
	 
	2.4
	 
	 
	V

	Output Low Vol.
	VOL
	 
	 
	 
	0.4
	V

	Supply Current 
	IDD
	VDD=5V
	 
	4.0
	6.0
	mA


Table 2-c
Absolute Maximum Ratings
	Item
	Symbol
	Min
	Type
	Max
	Unit

	Operating Temperature
	TOP
	0
	 
	+50
	°C

	Storage Temperature
	TST
	-20
	 
	+70
	°C

	Input Voltage
	VI
	Vss
	 
	VDD
	V

	Supply Voltage for Logic
	VDD-Vss
	2.7
	5.0
	5.5
	V

	Supply Voltage for LCD
	VDD-V0
	3.0
	 
	13.0
	V


Table 2-d
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Figure 2-e

2.4 BVND-004: Confile Tech. KeyPad
A simple keypad with 5V power supply.
2.5 BVND-005: Electronic Coin Validator – Coin Acceptor

User will pay coins through this coin acceptor.

Power
Operating Voltage: 12 + 20% 
Stand by Current: 50mA-55mA 
Operating Current: 310mA-340mA 
Peak Current: 650mA 
Coin Parameters 
Diameter: 21mm -31mm 
Thickness: 1.2mm -3.0mm
· net weight: 0.265kgs/pc

· product size: W97.00 x D52.00 x D102.00(mm)

· voltage requirement: DC+12V

· material: strong plastic

· accepted coin diameter : 21mm ~ 31mm

· accepted coin thickness : 1.2mm ~ 3.0mm

· temperature : -25'C ~ +75'C

· coin diameter double check in slot openings and lid entrance by diameter-rail

· spring lid-wing fully sweep sluggish coins off passage by reject lever for free from coin jam

· more than millions times strong stroke durability of solenoid for the best performance of coin selecting

· allow for connecting to coin meter

· slow: 100ms/long pulse signal

· medium:50ms/medium pulse signal

· fast: 20ms/short pulse signal
2.6 BVND-006: Pyramid- Apex 5400-U51 12VDc –Bill Acceptor
User will pay banknotes through bill acceptor.

[image: image8.png]APEX 5000 SPECIFICATIONS

OPERATING VOLTAGE:  12VDC standard, 120VAC supply optonal.
OPERATING CURRENT: 180mAide; 500mA operating; 1.50A stalled
OPERATING TEMP.: 0 to 60C, 90% non-condensing humidiy.

ACCEPTANGE RATE: Greater than 95% (including second-time insertion of a rejected bil.
ACCERTANCE SPEED: Appros. 20 bils per minute.

SENSOR ARRAY:  (8) Optical Sensors; (1) Magnetic Head standard on $50, $100 version.
BILLS ACCERTED:  Upto 12bilsinal four directons.

NET WEIGHT:  Stackered: 231bs/1.04kg.

WARRANTY: 2 years, parts and labor




 

Figure 2-f
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Figure 2-g
2.7 BVND-007: Minebea Electronics- PM55L-048-HP69 - Stepper Motor (Mechanical)
Stepper motor is to help mixing unit. 
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Table 2-e
[image: image17.emf]
Figure 2-h
[image: image18.emf]Dimensions:
Figure 2-i

2.8 BVND-008: SimpliCool Grs-2100 Cube - Cooling Unit 
[image: image19.emf][image: image20.emf]This unit will keep the drinks cold. Grs-2100 works with 120 Vac power supply. So using a converter will be efficient to use it with 220 V. 
Figure 2-j
[image: image21.emf]


Table 2-f
3. References
http://www.automatikturen.com/multicoin.htm
www.digilentinc.com
http://www.pvd.com.tr/solenoid_valf.asp
http://www.coinopexpress.com/products/parts/cash_handling/Electronic_Coin_Validator_7195.html
http://www.pyramidacceptors.com/apex5000.html
http://www.eminebea.com/content/html/en/motor_list/pm_motor/index.shtml
http://www.futurlec.com.au/LED/LCD40X4BL.jsp
http://www.cubloc.com/download/etc/keypad.pdf
http://www.simplicool.com/html/grs2100.html
http://www.vendohio.com/assets/Products/brochures/Other/Simplicool.pdf
http://en.wikipedia.org/wiki/Multidrop_bus
2

