[bookmark: _Hlk88589697]

[image: ]








Course Title:			BEng Electrical/Electronic Engineering
Module:				ACDA6002
Assignment Number	:	1
[bookmark: _Hlk87532405]Assignment Title:		Motor Vehicle Data Logger	
[image: ]Student Name:		Carys Williams
Student Number:		1708572
Hand in Date:			18/01/2022
Lecturer Name:		Dr. Gary Jones






[image: ]

Contents
Contents	2
1 Introduction	4
2 Vehicle Acquisition System	5
2.1 Influx Rebel CT	5
2.2 MX2E	6
2.3 VBOX 3i	6
2.4 AiM EVO5	6
3 Comparison of Acquisition System	7
4 Sensor Selection	7
4.1 Temperature	8
4.2 RPM and Road Speed	8
4.3 Suspension	9
4.4 PRY (Pitch, Roll, Yaw)	10
5 Switch	10
6 LED Selection	11
7 Data	11
7.1 RS232	11
7.2 Non-Volatile Memory	11
7.3 SD Card Selection	12
7.4 Logging Rates	12
8 Microcontroller	13
8.1 Specifications	13
8.2 Selection	14
9 Battery	14
9.1 Specification	14
9.2 Battery Type Comparison	15
9.3 Battery Selection	15
10 Connector	16
10.1 Comparison	16
10.2 Chosen Connectors	16
11 Casing Selection	17
12 Pricing Table	18
13 Proteus Design	19
13.1 Full Design	19
13.2 Signal Conditioning	19
13.3 Temperature	20
13.4 RPM	20
13.5 Road Speed	20
13.6 Suspension	21
13.7 PRY	22
13.8 USB	23
13.9 SD Card	23
13.10 LED	23
13.11 Battery and Start Button	24
13.12 Microcontroller	24
14 Easy – PC Design	25
14.1 Full Design	25
14.2 Without Copper Pour	25
14.3 3D Image	26
15 Flow Chart	27
16 Block Diagram	28
17 Improvements	29
18 References	30
19 Bibliography	32
20 Appendix	35


[image: ]


[bookmark: _Hlk88589718][bookmark: _Toc89816482]1 Introduction
Designing a microcontroller based automotive data acquisition system is what this assignment is based on. The system is intended to be fitted to a production prototype car. The system must be re-usable, portable, and adaptable for any class vehicle.
The system is required to acquire the following in a 2-hour test trach run.
· RPM
· Engine Temperature
· Front and rear suspension
· Pitch, Roll and Yaw
· Vehicle Speed (MPH)
The details below will be included as well:
· Enclosure design (casing selection)
· Microcontroller selection (from the 8bit PIC range)
· Memory sizing with justification (non-volatile data storage memory)
· Sensor selection and Specification
· Connector specification
· Circuit diagrams
· PCB design
· Software structure
· A structure showing how the data is aligned in non-volatile memory













	


[bookmark: _Toc89816483]2 Vehicle Acquisition System
A Portable Vehicle Data Acquisition system is a device that is used to change physical conditions into a digital format. This is to make it easier for storage as well as analysing the information. They can be used to improve the performance and safety of a vehicle. The purpose of them is to: -
· Meets specification 
· Will it drive safely 
· Identify problem within the vehicle
· Abide by the regulation and laws of the road.
Data that is gathered in this device in the report would include the following: - 
· RPM
· Engine Temperature
· Front and rear suspension
· Pitch, Roll and Yaw
· Vehicle Speed (MPH)
However, in today’s market there are many different types of Data Acquisition system out there. They have different Specifications that meet different criteria. Below will show a range of Data Acquisition system that are available. And there will be a table to show the differences between four Data Acquisition system.
[bookmark: _Toc89816484]2.1 Influx Rebel CT
[image: ][footnoteRef:1]	 [1:  Rebel CT Vehicle Data Logger - CAS DataLoggers (dataloggerinc.com)] 

Rebel CT vehicle Data Logger is a small robust data logger ideal for applications that require vehicle network data. It is packed in a robust IP65 enclosure and can be expanded to include GPS, accelerometer, WI-FI and 3G. [1]
There are two model available the CT4 or CT7 FlexRay. CT4 is prefect for applications that do not require a lot of external instruments. The CT7 FlexRay combines the FlexRay, extra CAN channels and LIN. [1]


[bookmark: _Toc89816485]2.2 MX2E
[image: ][footnoteRef:2] [2:  Aim MX 2E Lotus Plug & Play Dash Logger Kit | Aim Technologies] 

The MX2E is a plug and play dash logger kit that is specifically design for Lotus Elise/Exige 2011-2019. It comes with an ad-hoc engineered cluster with four integrated buttons. It comes with internal memory to record sampled data as well as a AiM GPS module for Lotus. [2]



[bookmark: _Toc89816486]2.3 VBOX 3i
[image: ][footnoteRef:3] [3:  VBOX Automotive - VBOX 3i] 

VBOX 3i comes in 3 different formats. One is a single Antenna another is a dual Antenna and the third is a RTK version. All have very good accuracy in performance, braking and tyre testing. It has multiple input and output types to give the user many choices. [3]

[bookmark: _Toc89816487]2.4 AiM EVO5
[image: ][footnoteRef:4]  [4:  AiM EVO5 (aim-sportline.com)] 

This is an Evolution of the traditional data logger that has become a standard acquisition system. With compact aluminium body, EVO5 can easily be placed in any vehicle. It featured two digital outputs that are switched to ground. They can be configured to be turn on/off depending on the value of analogue and digital inputs. [4]

[bookmark: _Toc89816488]3 Comparison of Acquisition System
	Name
	Influx Rebel CT (CT4)
	MX2E
	VBOX 3i
Single Antenna
	AiM EVO5

	Images
	[image: ][footnoteRef:5] [5:  Rebel CT Vehicle Data Logger - CAS DataLoggers (dataloggerinc.com)] 

	[image: ][footnoteRef:6] [6:  Aim MX 2E Lotus Plug & Play Dash Logger Kit | Aim Technologies] 

	[image: ][footnoteRef:7] [7:  VBOX Automotive - VBOX 3i] 

	[image: ][footnoteRef:8] [8:  AiM EVO5 (aim-sportline.com)] 


	Voltage supply
	4.7V – 36V DC
	12V
	7V-30V DC
	9V-15V

	GPS
	optional
	Yes
	Yes
	Yes

	Internal Memory
	N/A
	Yes (4GB)
	N/A
	Yes (4GB)

	Card
	SD Card (128Gb)
	N/A
	CF Card (4G)
	SD Card (128Gb)

	USB
	Yes
	N/A
	Yes
	Yes

	Digital Input
	4
	14
	N/A
	4

	Analogue Input
	4
	N/A
	4
	8

	CAN Bus
	4
	2
	2
	RPM (1)

	Specifications

	LIN bus x2
Optional
3G Modem
Wifi
Accelerometer 
	Display screen
LEDs x 18
ECU connecters
Smart CAM HD
Delphi connector
4x binder connector
	RS232
PRY
Log Switch
Voice Tagging
Power Supply

	Accelerometers
Gyro
Motorsport connector x2

	Max Sample
 Rate
	1 KHz
	N/A
	Up to 100Hz
	Up to 1KHz

	IP number
	IP65
	IP65
	N/A
	IP65

	Reference
	[1], [5]
	[2]
	[3]
	[4]



[bookmark: _Toc89816489]4 Sensor Selection
Selecting the right sensors are essential to develop the Acquisition system. The following section will consist of a comparison of different sensors.

[bookmark: _Toc89816490]4.1 Temperature
	Type
	Thermistor
	Mechanical Thermistor
	Thermocouple
	Solid state
Sensor
	Inferred Sensor

	Robustness
	Good
	Bad
	Good
	Good
	Very Good

	Connection
	Simple
	Very Simple
	Complex
	Simple
	Simple

	Price
	Cheap
	Medium
	Expensive
	Medium
	Expensive

	Range (-20°C-140°C)
	Yes
	no
	N/A
	yes
	Yes

	Mounting
	Glue
	No
	Glue and 
isolated
	Glue
	Non - Contact



	Model
	RSCCSTCLT15K 
	PUa8-301 
	MLX90614 
	SA-IR200V6-006 

	Image
	[image: ][footnoteRef:9] [9:  Datasheet pyrometer optris CS LT (rs-online.com)] 

	[image: ][footnoteRef:10] [10: 0900766b816ac48c.pdf (rs-online.com) ] 

	[image: ][footnoteRef:11] [11:  Microsoft Word - 3901090614 MLX90614 datasheet rev 13 (rs-online.com)] 

	[image: ][footnoteRef:12] [12:  SA-IRxxxxV6-000 (2d-datarecording.com)] 


	Supplier
	RS Component
	RS Component
	RS Component
	2D Data Recording

	Connection
	Simple
	Simple
	Simple
	Simple

	Range °C
	-20°C-350°C
	-40°C-1000°C
	-40°C-125°C
	-30°C-200°C

	Power Required
	5V-28V
	6V-24V
	3V-7V
	5V-16V

	Output
	0-10V
	4-20mA
	
	0-5V

	Ingress
	IP65
	IP65
	
	IP67

	Data Sheets
	[6], [A1]
	[7], [A2]
	[8], [A3]
	[9], [A4]



[bookmark: _Toc89816491]4.2 RPM and Road Speed
	Types
	Mechanical Switch
	Generator
	Reflective Sensor
	Beam Break
	Hall effect
	Coil

	Robust
	Very Bad
	Very Good
	Very Good
	Very Good
	Very Good
	Very Good

	Connect
	Simple
	Simple
	Simple
	Simple
	Simple
	Simple

	Price
	Cheap
	Medium
	Medium
	Medium
	Cheap
	Cheap

	Mounting
	Difficult

	Difficult
	Magnetic mount
	Difficult
	Magnet on pully
	Magnet on pully

	Output
	0+/-V
	
	Pulse 0-5V/OC
	Pulse 0-5V/OC
	Pulse 0-5V/OC
	High V Pulse



	Model
	CNY70 
	VCNL4010-GS08 
	xuk1apbnm12 
	E32-DC200E3X-DAS

	Image
	[image: ][footnoteRef:13] [13:  0900766b80e2fbf3.pdf (rs-online.com)] 

	[image: ][footnoteRef:14] [14:  0900766b8118e360.pdf (rs-online.com)] 

	[image: ][footnoteRef:15] [15:  0900766b81050650.pdf (rs-online.com)] 

	[image: ][footnoteRef:16] [16:  E10E-EN-03+E3X-DA-S+Datasheet.fm (farnell.com)] 


	Supplier
	RS component
	RS component
	RS component
	RS Component

	Distance
	0.5mm
	200mm
	10M
	80mm

	Power
	7-23V
	2.5-5V
	12-24V
	Variable

	Output
	1mA
	
	OC
	OC

	Ingress
	
	
	IP65
	IP67

	Data Sheets
	[10], [A5]
	[11], [A6]
	[12], [A7]
	[13], [A8]



[bookmark: _Toc89816492]4.3 Suspension
All the models selected below are a version of a wire pot sensor.
	Model
	SA-WP0760HQ-000
	KWP
	SP2-50

	Image
	[image: ][footnoteRef:17] [17:  Microsoft Word - SA-WPxxxxHQ-000.doc (2d-datarecording.com)] 

	[image: ][footnoteRef:18] [18:  KWP Wire Potentiometer | KASensors] 

	[image: ][footnoteRef:19] [19:   SP2-12 TE Connectivity Measurement Specialties | Sensors, Transducers | DigiKey] 


	Supplier
	2D data Recording
	KA Sensors
	Digi-Key

	Range (mm)
	760mm
	50mm-1250mm
	1270mm

	Resolution (mm)
	∞
	0.1mm-0.4mm
	∞

	Voltage
	0V-5V
	0-32VDC
	0V-30V (AC/DC)

	Signal
	Analogue
	Analogue
	Analogue

	IP
	N/A
	IP20 or IP60
	IP50

	Data Sheet
	[14], [A9]
	[15], [A10]
	[16], [A11]




[bookmark: _Toc89816493]4.4 PRY (Pitch, Roll, Yaw)
	Model
	SA-GY200V4-000
	H3L100DLTR
	ADXRS290BCEZ

	Image
	[image: ][footnoteRef:20] [20:  Microsoft Word - SA-GYxxxV4-000.doc (2d-datarecording.com)] 

	[image: ][footnoteRef:21] [21:  H3LIS100DLTR STMicroelectronics, 3-Axis Accelerometer, Serial-3 Wire, Serial-4 Wire, Serial-I2C, Serial-SPI, 16-Pin | RS Components (rs-online.com)] 

	[image: ][footnoteRef:22] [22:  ADXRS290BCEZ Analog Devices, 2-Axis Gyroscope, SPI, 18-Pin LGA | RS Components (rs-online.com)] 


	Power Supply
	4.75V – 5.25 V
	2.16V - 3.6V
	2.7V – 5.25V

	Range
	-200°/s - 200°/s
	+/- 100g
	+/- 100°/s

	Sensitivity
	± 200 ° / s
	780 mg/digit
	200 ° / s

	Dimension
	40 x 30 x 16 mm
	3 x 3 x 1mm
	4.5 x 5.8 x 1.2mm

	Interface support
	Analogue Voltage
	I2C/SPI
	SPI

	IP
	IP67
	N/A
	N/A

	Data Sheet
	[17], [A12]
	[18], [A13]
	[19], [A14]
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[image: ][footnoteRef:23]A switch needs to be selected for this device to work. [23:  82-5153.1133.B001 | EAO Single Pole Double Throw (SPDT) Momentary Green LED Push Button Switch, IK10, IP65, IP67, 19 (Dia.)mm, Panel Mount, | RS Components (rs-online.com)] 

	Company
	RS components

	MF Number
	82-5153. 1133.B001

	Voltage rating
	12V

	Current
	200mA

	Mounting
	Panel Mounting

	size
	19mm

	IP
	IK 10, IP65, IP67

	Casing
	Stainless steal



 [20] Appendix 15

[bookmark: _Toc89816495][image: ]6 LED Selection
[footnoteRef:24] An LED will show when the program is running. For an LED to work a resistor will need to be connected to it in series [21] [A16] [24:  HLMP-1301 Broadcom, LED, Red, Through Hole | Farnell] 

To ensure the LEDs will not be affected by weather it is imperative to get some LED light pipes. The selected LED light pipes has a flexible ability. This makes it easier on the design as it can either be used flat or bent into a direction that is required. [A17]

The calculation is as followed:



[bookmark: _Toc89816496]7 Data
[bookmark: _Toc89816497]7.1 RS232
With the circuit that is designed running a full RS232 would not be recommended due to it running +/- 15V. A TTL would run between 0V-5V that can connect into a PC through a USB.
[bookmark: _Toc89816498]7.2 Non-Volatile Memory
For this design a non-volatile memory will be required. The test will las 2 hours so here is all the calculations showing storage needed. 
	Measurement
	Logging 
	Calculation over 2 hours
	 Total Bytes

	Temperature
	5s
	12*60*2
	1440

	RPM
	1s
	3600*2
	7200

	MPH
	1s
	3600*2
	7200

	Suspension
	50us
	2*20*1000*3600*2*4
	1152000000

	PRY
	100us
	2*10*1000*3600*2*3
	432000000

	Storage needed
	
	1584015840



GB = Storage needed / (1x109) 

For a two hour test a total of 1.6GB memory is required.


[bookmark: _Toc89816499][footnoteRef:25]7.3 SD Card Selection [25:  TS2GSDC - Transcend - flash memory card - 2 GB - SD - Currys Business] 

[image: ]
Transcend 2GB SD Card was selected. The reason for this is due to being one of the cheapest on the market valuing at £5.98 (inc VAT). [22]




[bookmark: _Toc89816500]7.4 Logging Rates

With the table below it shows how often the data will be recorded. Even though the table only shows up to 5 seconds, it does repeat continuously in the same order until 2 hours have passed.
	
	50us
	100us
	150us
	








	1s
	2s
	
	5s

	Suspension -Front Right -msb
	
	
	
	
	
	
	
	

	Suspension - Front Right - lsb
	
	
	
	
	
	
	
	

	Suspension -Front Left - msb
	
	
	
	
	
	
	
	

	Suspension -Front Left - lsb
	
	
	
	
	
	
	
	

	Suspension – Rear Right - msb
	
	
	
	
	
	
	
	

	Suspension – Rear Right - lsb
	
	
	
	
	
	
	
	

	Suspension – Rear Left - msb
	
	
	
	
	
	
	
	

	Suspension – Rear Left -lsb
	
	
	
	
	
	
	
	

	pitch_msb
	
	
	
	
	
	
	
	

	pitch_lsb
	
	
	
	
	
	
	
	

	Roll-msb
	
	
	
	
	
	
	
	

	Roll-lsb
	
	
	
	
	
	
	
	

	yaw-msb
	
	
	
	
	
	
	
	

	yaw-lsb
	
	
	
	
	
	
	
	

	MPH
	
	
	
	
	
	
	
	

	RPM
	
	
	
	
	
	
	
	

	Temperature lsb
	
	
	
	
	
	
	
	

	Temperature msb
	
	
	
	
	
	
	
	


MSB = More significant bite
LSB = Least significant bite

[bookmark: _Toc89816501]8 Microcontroller
[bookmark: _Toc89816502]8.1 Specifications
Choosing a microcontroller is very important. A specification outlines what the microcontroller will require. If this isn’t made properly, problems could occur further down the line.
	Name
	Analogue or Digital
	Pins
	Minimum Resolution
	Sample Seconds

	Temperature
	Analogue
	1
	10 bits
	5s

	RPM
	Digital
	1
	8 bits
	1s

	Road Speed
	Digital
	1
	 8 Bits 
	1s

	Suspension
	Analogue
	4
	10 bits
	100us

	PRY
	Analogue
	3
	10 bits
	50us

	SD Card
	Digital
	3
	

	USB
	Digital +/-
	3
	

	RS232
	Digital
	2
	

	LED
	Digital
	1
	

	Switch Button
	Digital
	1
	


With the resolution due to all components need to run on the same it has been decided to run at 10 bits.
	Data Storage
	3   (SPI)

	Power
	2 – 4 (depending on chip)

	Analogue
	8

	Digital
	4

	USB
	3

	RS232 debug
	2

	Total
	24

	
	Total (including spare)
	40


While taking everything into consideration 28 pin would cover for all the components. However, I would prefer to go for a microcontroller with more pins to ensure there are enough analogue, digital and aux pins. 
All the following needs to take into consideration when selecting a microcontroller.
	Pins required
	23

	Memory
	1.6GB




[bookmark: _Toc89816503]8.2 Selection
	M.F. no
	PIC18F45K50-IP
	PIC18F45K50-I/MV
	PIC18LF45K50-I/P
	PIC18LF45K50-1/MV

	Images
	[image: ][footnoteRef:26] [26:  PIC18F45K50-I/P Microchip, 8 Bit MCU, Flash, PIC18 Family PIC18F K5x Series Microcontrollers | Farnell] 

	[image: ][footnoteRef:27] [27:   PIC18F45K50-I/MV Microchip, 8 Bit MCU, Flash, PIC18 Family PIC18F K5x Series Microcontrollers | Farnell] 

	[image: ][footnoteRef:28] [28:   PIC18LF45K50-I/P Microchip, 8 Bit MCU, Flash, PIC18 Family PIC18F K5x Series Microcontrollers | Farnell] 

	[image: ][footnoteRef:29] [29:  PIC18LF45K50-I/MV Microchip, 8 Bit MCU, Flash, PIC18 Family PIC18F K5x Series Microcontrollers | Farnell] 


	CPU Speed
	48MHz
	48MHz
	48MHz
	48MHz

	SPI
	Yes
	Yes
	Yes
	Yes

	Program Memory
	32KB
	32KB
	32KB
	32KB

	Max Voltage
	5.5V
	5.5V
	3.6V
	3.6V

	Min Voltage
	2.3V
	2.3V
	1.8V
	1.8V

	RAM Memory
	2KB
	2KB
	2KB
	2KB

	Price (1 ex VAT)
	£3.88
	£3.45
	£3.06
	£3.08

	Reference
	[23], [A18]
	[24]
	[25]
	[26]



[bookmark: _Toc89816504]9 Battery
[bookmark: _Toc89816505]9.1 Specification
To be able to identify which battery is required the maximum current for all components is needed. Some calculations will be done below.
	Components
	Maximum Current

	Infrared Sensor
	1mA 

	Reflective Sensor (x 2)
	35mA (each)

	Wire Potentiometer
	3mA

	Gyro (x 3)
	50mA (each)

	LED
	30mA

	Switch
	200mA

	SD Card
	10uA



	
	
	
To ensure the battery last long enough the total capacity will be multiplied again = 1.816A
[bookmark: _Toc89816506]9.2 Battery Type Comparison
	Battery
	Nickel Metal Hydride (NiMH)
	Alkaline
	Lead Acid

	Images
	[image: ][footnoteRef:30] [30:   NiMH or Lithium Batteries-Pros and Cons-battery-knowledge | Large Power] 

	[image: ][footnoteRef:31] [31:  Pros and Cons of Alkaline Batteries - Konsyse] 

	[image: ][footnoteRef:32] [32:  Advantages of Lead Acid Battery,disadvantages of Lead Acid Battery (rfwireless-world.com)] 


	Pros
	· High power density
· ‘Standard’ sizing
· Rechargeable
	· Cheap
· Available everywhere
· High density

	· Cheap
· powerful
· High power capacity
· Rechargeable

	Cons
	· Low Density to LiPo
· Self-discharges quickly
· Limit discharge current
· Heat loss when charging
	· Disposable
· Internal resistance
· Possible faultiness
· Heavy
	· Heavy
· Low power density

	Reference 
	[27]
	[28]
	[29]


[bookmark: _Toc89816507]9.3 Battery Selection
	Manufacturer
	YUASA
	Pro Elect
	YUASA

	Part No
	NP3.2-12
	PEL01434
	Y2.1-12

	Images
	[image: ][footnoteRef:33] [33:  NP3.2-12 Yuasa, Rechargeable Battery, NP Series, Valve Regulated | Farnell] 

	[image: ][footnoteRef:34] [34:  PEL01435 Pro Elec, Rechargeable Battery, 12 V, Lead Acid | Farnell] 

	[image: ][footnoteRef:35] [35:  Y2.1-12 Yuasa, Rechargeable Battery, 12 V, Lead Acid | Farnell] 


	Voltage
	12V
	12V
	12V

	Amp Hourly
	3.2Ah
	2.3Ah
	2.1Ah

	Dimensions
	64mmX67mmX134mm
	67mmX178mmX35mm
	60mmX35mmX178mm

	
	1.2kg
		950g	
	1kg

	Price
	£28.63
	£6.84
	£18.23

	Reference
	[30], [A19]
	[31], [A20]
	[32], [A21]



[bookmark: _Toc89816508]10 Connector 
[bookmark: _Toc89816509]10.1 Comparison 
With this device being outside for most of the time and with how the weather is. It is essential to get connectors that can handle harsh environments.

	Manufacture
	LEMO
	LEMO

	Images
	[image: ][footnoteRef:36] [36:  EGG.TT.304.CLL | Lemo Panel Mount Circular Connector, 4 Contacts, M7 Connector | RS Components (rs-online.com)] 

	[image: ][footnoteRef:37] [37:  M Connector | LEMO Connectors | Push-Pull, Circular Connectors | Cables] 


	Plating
	Gold
	Gold

	Price (Male)
	£35.46
	£73.47

	Price (Female)
	£40.91
	£88.92

	Quality
	Medium
	Medium

	Protection
	Good
	Good

	Positive
	· Medium quality
· Good protection
	· Medium quality
· Multicolour
· Good Protection

	IP
	IP68
	IP68

	Reference
	[33] [34]
	[35] [36]



[bookmark: _Toc89816510]10.2 Chosen Connectors
	Type
	4 pin Male
	 4 pin Female
	5 pin Male
	5 pin Female

	Manufacture number
	FMN.0M.304.ILCT
	EGN.MM.304.XLM
	FMN.1M.305.XLC
	PMN.1M.305.XLM

	Price
	£88.92
	£43.32
	£62.94
	£50.54

	Reference
	[37]
	[38]
	[39]
	[40]





[bookmark: _Toc89816511]11 Casing Selection
With all the components and the PCB, it is essential to have a case that can have everything secure.
	
	
	1560 Protector case
	Serap SE
	Viso STC

	Manufacturer
	
	Peli
	RS Components
	RS Components

	Image
	
	[image: ][footnoteRef:38] [38:  Peli 1560 Protector Case - Lifetime Guarantee - Peli UK (peliproducts.co.uk)] 

	[image: ][footnoteRef:39] [39:  SE520F,BK | Serpac SE Waterproof Plastic Equipment case, 175 x 378 x 308mm | RS Components (rs-online.com)] 

	[image: ][footnoteRef:40] [40:  STC1908P | Viso STC Waterproof Metal Equipment case With Wheels, 210 x 485 x 340mm | RS Components (rs-online.com)] 


	Diameter (mm)
Interior (L x W x D)
Exterior (L x W x D)
	516 x 390 x 228
	152 x 343 x 251
	185 x 465 x 320

	
	560 x 455 x 265
	175 x 378 x 308
	210 x 485 x 340

	Price
	
	£252.48
	£67.50
	£168.41

	IP rating
	
	IP67
	IP67
	Not given

	Positive
	
	· Foam interior (£291.29)
· Very good protection
	· Foam Interior
· 
	· Metal
· Wheels
· Foam interior
· Very protective

	Negative
	
	· No Wheels
	· Plastic
· No Wheels
	· heavy

	Reference
	
	[41]
	[42]
	[43]






[bookmark: _Toc89816512]12 Pricing Table

	Items
	Mfr. Number
	Supplier
	Qty.
	Cost
	Total cost
	Reference

	Infrared Sensor
	SA-IR200V6-000
	2D data Reading
	1
	£150
	£150
	[9]

	Reflective sensor
	E32DC200E
	Rs Component
	2
	£51.83
	£103.66
	[13]

	Wire pot
	SA-WPxxxxHQ-000
	2D data Reading
	1
	£250
	£250
	[14]

	Gyro
	SA-GY200V4-000
	2D data Reading
	3
	£300
	£900
	[17]

	memory card (2GB)
	TS2GSDC
	Currys
	1
	£5.95
	£5.95
	[22]

	PCB
	
	
	1
	
	
	[45], [A22]

	LED
	HLMP-1301
	Farnell
	1
	£0.51 (+5)
	£0.102
	[21]

	Light Pipe
	1316.2001
	Farnell
	1
	£2.89
	£2.89
	[44]

	Case
	Viso STC
	RS Components
	1
	£168.41
	£168.41
	[43]

	Microcontroller 
	PIC18F45K50-I/P
	Farnell
	1
	£3.88
	£3.88
	[23]

	Switch (on/off)
	82-5153. 1133.B001
	RS Components
	1
	£22.61
	£22.61
	[20]

	Battery 
	PEL01434
	Pro Elec
	1
	£6.84
	£6.84
	[31]

	Female 4 pin connector
	EGN.MM.304.XLM
	Lemo
	1
	£88.92
	£88.92
	[38]

	Male 4 pin Connector
	FMN.0M.304.ILCT
	Lemo
	1
	£73.47
	£73.47
	[37]

	Female 5 pin connector
	PMN.1M.305.XLM
	Lemo
	4
	£50.54
	£202.16
	[40]

	Male 5 pin Connector
	FMN.1M.305.XLC
	Lemo
	4
	£62.94
	£252.76
	[39]

	Total
	
	£2,231.65
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This section shows all the design on proteus. This includes all the different components as well as the final design.
[bookmark: _Toc89816514][image: Chart, box and whisker chart
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[bookmark: _Toc89816515]13.2 Signal Conditioning
Figure 2

All sensors that bring in a signal must have a signal conditioning with it.
Figure 1

[image: A picture containing text, shoji

Description automatically generated]Figure 1 shows a signal conditioning that is a potential divider. 
[image: A picture containing text, shoji

Description automatically generated]Figure 2 shows the signal condition that consist of a potential divider as well as a pull-up resistor.
Figure 3 shows a clamp. This is essential to be able to bring the voltage down to 3.3V to the pic.
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Figure 3
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Below will show the finale product that has been produced on Easy-PC.
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[bookmark: _Toc89816532]17 Improvements

On completion of the data acquisition system, there a few adjustments that could improve the device. Here are some suggestions:
Having a form of renewable energy incorporated would be a good idea for example solar panels. The reason for this is if there is charge the system can be run for a longer period. And it is also more environmentally friendly.
If renewable energy isn’t an option for the battery, then another solution would be to have a reachable battery that has a connection on the outside and by doing this the battery should be lighter and more efficient for constant use. (Similar to a laptop style)
With the connects, I had purposefully gone for the connecters that could be chosen in different colours. However, another solution to the problem could have been getting different shaped caps. This in turn might have been more cost efficient.
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small size, low cost High precision non-contact temperature
Easy to integrate measurements
Factory calibrated in wide temperature Thermal Comfort sensor for Mobile Air
range Conditioning control system
-40°C...+125°C for sensor temperature and Temperature sensing element for
~70°C...+380°C for object temperature. residential, commercial and industrial
High accuracy of 0.5°C in a wide building air conditioning
temperature range (0°C...+50°C for both Ta Windshield defogging
and To) Automotive blind angle detection
High (medical) accuracy calibration Industrial temperature control of moving
Measurement resolution of 0.02°C parts
single and dual zone versions Temperature control in printers and
SMBus compatible digital interface copiers
Customizable PWM output for continuous Home appliances with temperature control
reading Healthcare
Available in 3V and 5V versions Livestock monitoring
simple adaptation for 8V...16V applications Movement detection
Sleep mode for reduced power Multiple zone temperature control - up to
consumption 127 sensors can be read via common 2
Different package options for applications wires
and measurements versatility Thermal relay / alert
Automotive grade Body temperature measurement
Part No. Temperature Package - Option Code Standard | Packing
Code Code X X X part form
MLX90614 E (-40°C...85°C) SF (TO-39) 1@ e 000 U
@ K (-40°C...125°C)
_@ (1) Supply Voltage/ Accuracy (2) Number of thermopiles: (3) Package options
A-sv A-single zone A= Standard package
B-3v B~ dual zone B - Reserved
C - Reserved ient compensated* C-35"FOV
D -3V medical accuracy D/E - Reserved
t‘ F-10°FOV
G- Reserved
H—12° FOV (refractive lens)
| =5"FOV
K—13°FOV
Example: -
i - a . . = 2331
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SA-IR200V6-006 Infrared temperature sensor
Functions
> Measures temperatures without contact T the medium
based on the principal of infrared radiation.
> Silicone micro machined thermopyle module
> Tomeasure brake disk surface temperature
> Tomeasure tire surface temperature
Features
> Improved response time
> Better ambient temperature correction
> Redesigned housing for best sensor protection without
influence of thermal effect
> Elimination of signal shift by sensor body
> 516V power supply with intemal power stabilization
> Output buffer for driving long cables
> Compact design and lightweight (only 15g)
> with integrated Lemosa connector
Technical specifications
Electrical character Mechanical character
Supply voltage 516 VDC  Dimensions 29x15x15 mm
Supply current (typical). 1 mA Weight 15 g
Object temperature ranges.... 3010 +200 °C Housing material aluminium
Accuracy (combined linearity Connector
hysteresis and repeatabiliy). +1-2 %OfFS manufacturer. Lemosa
type. ECS.FF.304.SLC
Measure distance. 20-200 mm number of pins 4PM
mounting method.....body integrated

Response time. 10 ms refer 2" page for more details
Measured angle range A Environmental data
Remark Operating temperature. 40104125 °C
This sensor replaces the first 2I0 IR-temperature Calibration
sensor generation of type S-IROTA/B and S-IR04A/B

Choose the formulas in 21 Winit from sensor list

for basic calbration
Silicone micro machined thermopyle module Calibration tables available for

Field of View and Focus Area at 5% Signal Cut » carbon-braka disc
. » Steel-brake disc
» Black-body
I > body- and tyre radiator
r Refer the 2™ page for more details
O Type here to search (o  [=f » = E I:I ' [x , @ e AQ B AW oD
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Reflective Optical Sensor with Transistor Output

FEATURES
« Package type: leaded
« Detector type: phototransistor

S « Dimensions (Lx W x Hin mm): 7 x 7 x 6
References CNy g E o  Peak operating distance: < 0.5 mm

Marking area

< « Operating range within > 20 % relatve ROHS
A1 couputiT
collector current: 0 mm to 5 mm
A2 b oV e « Typical output current under test: Ig = 1 mA
« Emitter wavelength: 950 nm
A3 DESCRIPTION « Daylight blocking filter
A The CNY70 is a reflective sensor that includes an infrared * Lead (Pbj-fres acidering released
emitter and phototransistor in a leaded package which « Material categorization: For definitions of compliance
blocks visible light. lease see
A5 9 p
A6 APPLICATIONS
« Optoelectronic scanning and switching devices ie., index
A7 sensing, coded disk scanning etc. (optoelectronic
encoder assemblies).
A8
PRODUCT SUMMARY
A9 DISTANCE FOR | DISTANCE RANGE FOR TYPICAL OUTPUT DAYLIGHT
PART NUMBER MAXIMUM CTR,; (" | RELATIVE I,; >20 % | CURRENT UNDER TEST @ | BLOCKING FILTER
A10 (mm) (mm) (mA) INTEGRATED
CNY70 0 0tos 1 Yes
A1 Notes

() CTR: current transfere ratio, lout/ln
@ Conditions like in table basic charactristics/sensors

ORDERING INFORMATION

ORDERING CODE PACKAGING VOLUME (0 REMARKS
ONY70 Tube MOQ: 4000 pcs, 80 pes/tube -
Note

@ MOQ: minimum order quantity
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Fully Integrated Proximity and Ambient Light Sensor with
Infrared Emitter, I2C Interface, and Interrupt Function

FEATURES

+ Dimensions (Lx W x H in mm): 3.95 x 3.95x 0.75 2

Appendix 5

« Integrated modules: infrared emitter (IRED),

ambient light sensor (ALS-PD), proximity sensor
(PD), and signal conditioning IC RoHS
comwur

* Interrupt function
 Supply voltage range Vop: 2.5 V10 3.6 V

* Supply votage range IR anode: 2.5V to 5V
+ Communication via PG interface

12G Bus H-level range: 1.7 Vto 5V

Floor lfe: 168 h, MSL 3, acc. J-STD-020
Low stand by current consumption: 1.5 A

2
1Ranode 1 " one Material categorization: for definitions of compliance
W cathode 2 10 ne please see

D

freatnode 3 oo PROXIMITY FUNCTION
23 ; “, CE » Built-in infrared emitter and photo-pin-diode for proximity
o function
Pa— « 16 bit effective resolution for proximity detection range
22272 INT GND ensures excellent cross talk immunity
* Programmable LED drive current from 10 mA to 200 mAin
DESCRIPTION 10 mA steps

The VONL4010 is a fully integrated proximity and ambient
light sensor. Fully integrated means that the infrared emitter
is included in the package. It has 16 bit resolution. It
includes a signal processing IC and features standard I2G
‘communication interface. It features an interrupt function

APPLICATIONS

« Proximity sensor for mobile devices (e.g. smart phones,
touch phones, PDA, GPS) for touch screen locking, power
saving, etc

« Integrated ambient light function for display/keypad
‘contrast control and dimming of mobile devices

« Proximity/optical switch for consumer, computing and
industrial devices and displays

 Excellent ambient light suppression by modulating the
infrared signal

Proximity distance up to 200 mm

AMBIENT LIGHT FUNCTION

* Built-in ambient light photo-pin-diode with close-to-
human-eye sensitivity

16 bit dynamic range from 0.25 Ix to 16 kix
+ 100 Hz and 120 Hz flicker noise rejection

0 of

+ 100%  Dimming control for consumer, computing and industrial <

01words [ [l Display settings [, Focus B -
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N contrast control and dimming of mobile devices revem— YK
j » Proximity/optical switch for consumer, computing and Sensor design Compact 50% 50
- industrial devices and displays oo s e
8 « Dimming control for consumer, computing and industrial Prie v
- s oz S
B Supply crcultiype oc
- Wirng tochmique e .
B Discrete ouput ype NP i
- D oup i TN H
g Electrical connection 1 male connector M12, 4 pins H
B ot spedtc soplcator H
5 - Emission Infrared reflex i
B ; T e — i
] [ (Ctrl) | yl
= 70 P
g e cswe maer o i
- Lons materia A HH
g [ em—m— oo i
S ot &
St T LED o s i
Us] rated supply vtage 2.24V00 H i
‘Switching capaciy In mA <= 100 mA (overload and short-circuit protection) ;E
Swiching frequency —250rz =f
Voltage drop <=1.5V (closed state) H 5
Appendix 7 Gurrent consumption <= 35 mA (no-oad) it
Delay rstup <isms it
Delay response <2ms £84
H
Delay recovery <2ms i
Setingup Without sensitvity acjustment Beld
Depth 50 mm d¥gg
Height 50mm HEH
Vi Tomm i
‘Product weight 007kg b1
2 s [ I
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Amplifier Units
Amplifier Units with Cables

Combining Amplifier Units and Connectors

Amplifier Units and Connectors are sold separately. Refer to the following tables when placing an order.

“Amplifier Unit “Appiicable Connector (Order Separately)
Model NPN output_| PNP output Master Connector | _Slave Connector
Standard models | E3X-DAG-S | E3X-DABS
Mark-detecting | E3X-DAG6-S | E3X-DAGE-S | + | E3X-CN11 (3-wire) | E3X-CN12 (1-wire)
models E3X-DAB6-S | E3X-DABB-S
EaX'D;HW' E3X-DABTW-S|
Advanced models E3X-CN21 (4-wire) | E3X-CN22 (2-wire)
E“'D;GRM' E3X-DABRM-S|

When Using 5 Amplifier Units

N Model
— D (ST NPN output PNP output
Standard models = E3XDATTS E3XDA4TS
ark detocting |CTeE7 LED = E3XDAGTTS E3XDAGATS
electing | Bive LED = E3X-DABI1-S E3X-DAB41-S
nfrared LED = E3XDAHI1-S E3XDAH41-S
Twin-output [Area output, seff-diagnosis, E3XDA4TTW-
Advanced models differential operation ESX-DATITW-S s
models [ "Externalinput Remote sefting, counter, E3XDA4TRM-
models. differential operation E3X-DA11RM-S s
Amplifier Units with Conneciors
tem ance Functions. ==
T NPN output PNP output
Standard models = E3X-DAG-S E3XDABS
Markdetecting | _Green LED = E3XDAGE-S E3X-DAGES
models Blue LED = E3XDABGS E3X-DABE-S
Twin-output [Area output, seff-diagnosis,
Advanced models differential operation ESXDAGTW-S | ESX-DABTW-S
models [ “Exteralinput Remote sefting, counter,
oo el aion E3XDAGRM-S | E3X-DABRM-S
Amplifier Unit Connectors (Order Separately)
Tem Appearance Cable length_[No. of conductors| __ Model
3 ESXONTT
Master Connector ﬁ/ " o~
2m
1 E3XONTZ
Save Connecor ﬁ’/ 2 E3X-CN22
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Table of Contents Footnotes ~ Research Citations & Bibliography =]
o R N O RN SR PR RT SR SR RE RURE AN Function
E > Wire potentiometer's are designed to
- convert linear movement into a
proportional voltage output using a
5 simple 3-wire, low current operating
B circut
= Usage
- » To measure linear motions, e.g. front
B fork or steering
s
by (Ctrl) 7|
= 70
- Technical specifications
R Electrical characteristics Mechanical characteristics
Measurment ranges..76 / 225/ 380 /760 mm Housing material anodized aluminium
Input resistance. 10k 0 Weight (wio cable). 165 g
Supply voltage (2D system). 5 Vdc Connector
Standard. Binder 719 5PM
Maximum supply voltage. 30 Vdcorac Options. on request
Appendix 9 Accuracy. 4025 %FS Mounting bracket. 2-axis 360 °
Repeatabilty. 4002 %FS Environmental
Resolution. essentially infinite Operating temperature. 40104125 °C
Vibration resistance Life time
Maximum acceleration. 136 G min. spring cycle-life. 25000
Calibration Maximum stress
Use the formulas on 2™ page to calculate the Measuring cable tension. 92 N
page 23 oi2s 120 P physical values. with a deviation of. £17 N
age230f26  1204words [ -
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The KWP Series of Wire Potentiometers are designed to withstand the harsh environments

within motorsport and automotive testing applications

By using a retractable polyamide coated stainless steel wire, the KWP offers high performance

and reliability at temperatures up to +80°C. Alternatively, it is capable of operational
excellence in cold environments down to ~20°C.

The design allows for various mounting options for the sensor and comes supplied with a cable

output as standard.

Typical applications include: Pedal movement, suspension travel and steering angle.

TECHNICAL SPECIFICATIONS

V' Draw v

Range (mm)

Linearity (£%)

Resolution (mm)
Resistance (k)

Supply Voltage
Temperature Range
Temperature Coefficient
Construction

Draw Wire Acceleration
Draw Wire Retraction Force
Draw Wire Extension Force

Protection Class

Electrical Connection

Options

50 | 150 | 250 | 500 | 750 | 1000
05 | 025 [ 025 | 025 | 0.25 | 025
01 | 01 |01 |o015| 02 | 03

1.0 +10%

Maximum of 32VDC at 1kOhm / 1W Max

-20°C 0 +80°C

£0.0025 5 FSO/°C

Draw Wire: Polyamide Coated Stainless Steel

Approximately 10G

Approximately 1N

Approximately 2.5N

1P20 or IP60 with Cable and Boot Fitted

Solder Tags or
100cm, 55Spec, 26AWG Cable + DR2S Sleeve

Cable, Connector Fitted, Labelling or Solder Tags

1250
0.25
0.4

‘ 16N ‘ 15N

kasensors.com
sales@kasensors.com
+44(0)1476 568057

KA Sensors adopts a continuous development program which sometimes necessitates specification changes without nofice.

PRESSUREITEMPE

E——

SPEED | ACCELERATION | GYRO

KWP 01.21
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Linear Position to 50 inches (1270 mm)

Low-Cost, Long Life + Rugged Polycarbonate Enclosure

40-in. Electrical Cable « Free-Release Tolerant

In Stock for Quick Delivery!

o Range Options 0475, 0125, 02

Repaatabilty .

X

Weasuring Cabe

Moasuring Cable Tension 2

Maximum Cab

Input Resistanc .

Power Rating, Watts 2 2

Recommended Maximur D

Input Voltage
Part No. of cycle ife
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Technical specifications

Electrical characteristics Mechanical characteristics.
Power supply.. 475-525 VDC  DImensions...................... 40x30x16 mm
Operating current........... max.50 mA  Weight (inc. cables).......... 29
Range: Housing material........ aluminium
'SA-GY200V4-000. -200°/5@0.5V 200°/5@4.5V
‘SA-GY500V4-000. -573°Is@0.5V 573°/s@4.5V Cable
type.....ooo. PUR-CabIE

Sensitivity: ‘wire cross section. 3XAWG 26
'SA-GY200V4-000. £200 /s length. ... 800 mm
'SA-GY500V4-000. +573 °s

Environmental data
ReSOIUtion. .............. 01 °/s

Ambient operating range. 40" 104100 °C
[ <05% FS  Humidiy........... 51095 %

Sealing class. P 67
Calibration
Use the formulas on 2™ page to calculate the physi Ordering information
values

ArtNo.:

Gyro + 200°/s...... .. SA-GY200V4-000

Gyr0 £ 500°/s...... .. SA-GY500V4-000

The specifcations on s document e subject fo change at 2D decision. 2D assumes no 2D Debus & Diebold Metsyseme GmbH
responsbilty for any claims or Gamages arsing out ofth use of tis document,orfom he use of it/ 2D-Galarecording com
mocules based on tis document. Including but not imied to clams or Gamages based on itpihwa2DKSystem. com
infingement of patents. copyrighs o aer melisciualproperty ighs. mal@2D.datarecorting com

25.00.2008 / MF Sensor dynamic:
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H3LIS100DL

low-power

MEMS motion sensor:
high-g 3-axis digital accelerometer

TFLGA 3x3x1.0 mm® 16L

Datasheet - production data

Description

The H3LIS100DL is a low-power high-
performance 3-axis linear accelerometer
belonging to the “nanc” family, with digital I2C/SPI
serial interface standard output.

The device features ultra-low-power operational

Features

« Wide supply voltage, 2.16 V t0 3.6 V
« Low-voltage compatible 10s, 1.8 V

« Ultra-low power consumption down to 10 pA in
low-power mode

« 100 g full scale
« 12CISPI digital output interface

« 8-bit data output

« Sleep-to-wakeup function

10000 g high shock survivability

« ECOPACK®, RoHS and “Green” compliant

Applications

« Shock detection
« Impact recognition and logging

modes that allow advanced power saving and
smart sleep-to-wakeup functions.

The H3LIS100DL has a full scale of +100 g and is
capable of measuring accelerations with output
data rates from 0.5 Hz to 400 Hz.

The H3LIS100DL is available in a small thin
plastic land grid array package (LGA) and is
quaranteed to operate over an extended
temperature range from -40 °C to +85 °C.

Table 1. Device summary

) 9°C Mostlyclear ~ @ G % 7Z Q)
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Ultralow Noise,
Dual-Axis MEMS Gyroscope

ADXRS290

FEATURES

MEMS pitch and roll rate gyroscope
Ultralow noise: 0.004°/s//Hz
High vibration rejection over a wide frequency range
Power saving standby mode
80 A current consumption in standby mode
Fast startup time from standby mode: <100 ms
Low delay of <0.5 ms for a 30 Hzinput at the widest
bandwidth setting
Serial peripheral interface (SPY) digital output
Programmable high-pass and low-pass ilters
2000 g powered acceleration survivability
27V105.0V oper
-25°C to +85°C operation
4.5 mm x 5.8 mm x 1.2 mm cavity laminate package

APPLICATIONS

Optical image stabilization
Platform stabilization
Wearable products

GENERAL DESCRIPTION

‘The ADXRS290 i a high performance MEMS pitch and roll
(dual-axis in-plane) angular rate sensor (gyroscope) designed
for use in stabilization applications.

The ADXRS290 provides an output fullsale range of £100%s with
a sensitivity of 200 LSB/*/s. Its resonating disk sensor structure
‘enables angular rate measurement about the axes normal to the
sides of the package around an in-plane axis. Angular rate data
is formatted as 16-bit twos complement and is accessible through
2P digitalinterface. The ADXRS290 exhibits alow noise floor
0£0.004%/s/\Hz and features programmable high-pass and low.
passflters.

The ADXRS290 is available in a 45 mm x 5.8 mm x 1.2 mm,
18-terminal cavity laminate package.

FUNCTIONAL BLOCK DIAGRAM
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Specifications

Attribute Value

Switch Operation Momentary
Mounting Type Panel Mount
luminated Yes

Contact Configuration single Pole Double Throw (SPDT)
Panel Cut Out Size 19 (Dia)mm
Panel Cut Out Diameter 1omm

LED Colour Green

1P Rating K10, IP65, IP67
Actuator Colour silver

Voltage Rating 12V ac/de
Contact Current Rating 200 mA
Actuator Shape Round

Terminal Type Solder

Contact AC Voltage Rating 12v

Legend ON/ OFF
Contact DC Voltage Rating 12v

Actuator Type Flush

Case Colour Stainless Steel
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Home > Optoelectronics & Displays > LED Products > Standard Single Colour LEDs - Under 75mA

HLMP-1301

LED, Red, Through Hole, T-1 (3mm), 10 mA, 1.9V, 626 nm

memm | [ Addto compare

S
©BROADCOM
Manufacturer: BROADCOM
Manufacturer Part No: HLMP-1301
Order Code: 1003196
Product Range @ 3mm Red LED

Technical Datasheet I HLMP-1301 Datasheet

See all Technical Docs

A Spotiedan Emor? &3 Print Page

Clearance

@ 152,914 In stock @ need more?

Order before 6pm (Northern Ireland 6pm) @
With you next business day

£0.511 (ex VAT )
Price for: Each
Multiple: 5 Minimur: 5

Quantity Price (ex VAT)
5+ £0.511
10+ £0.312
100+ £0.163
500+ £0.16

Request a quote for higher quantities

ay s Add to Basket

Enter Your Part NoLine Note Add to Favourites.

ery & Sel ~
Free Delivery on orders over £40 +
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Flex-System, THT LED's Flex System, THT LEDs

‘Algemeine Hinweise-siehe Sie 3
Technsche Daten LEDs:siche See 33
Genguse-Werkstof: PC schuare US4
L MWerksoff: AMA

Linsen Werstoff: PC lasir US4
Umacbungstemperatur: 40°C . +85°C
ESD-Schutz: <1200
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@ @ PIC18F2X 45K50-300006848
MICROCHIP PIC18(L)F2X/45K50
28/40/44-Pin, Low-Power, High-Performance
Microcontrollers with XLP Technology
Universal Serial Bus Features: - Ditakto-Analog Converter (DAC) mode
- Fixed Voltage Reference (FVR) wit 1.024V
; UsB V20 Gomglant 2048V and 4,096V outputevels
- Crysaless Ful Speed (12 Mis) and Lo Speed o st
Operation (1.5 M) 2nd negate referenca sclection
- Supports Control, Intermup, sochvonous and Bulk + HighLowNoltage Detect modide
Transters
- Gharge Time Measurament Unit (CTMU
+ Supports upto 32 Encpoins (16 Bidvectonal)  Subpats capaciie tovchsensin o oueh
2 11yl Dual Acosas RAM or 5B Scroens and capacitve swiches
- On.Chip USB Transcaiver © Envanced USART modu
Flexible Oscillator Structure: - i“fﬂ“"i“ﬂﬁ s’fsf;‘f o LINI2002
- Auto-wake-up on Start b
- Sxand 4xPLL Clock Muliplers  Auto Baud Detect
* Tun Sl Gockmodes U o 48 Wz (12 Extrome Low Powsr Management with
- Internal 31 bz Osglator XLP.
*© Intermal Oscitaor, 31 Kz to 18 Mz ~ Sleep mode: 20 na, ypical
- Factory calbratedto £ 1% - Walchdog Tmer. 300 nA,typical
 Solttune to.£ 020% max.fom USB or - Tmert Oscllator. 800 A @ 32 bz
secondary osclator - PerpheralModue Disable
+ Secondary Osallator using Timer1 @ 32 kHz
R o Tmet @ Special Microcontroller Features:
- Rlows for safe shutdown i any clock stops . Low-Power, High-Speed CMOS Fiash Technology
- G Compler Optimzed Archtecture for Re.Entrant
Peripheral Highlights: Gode
- Power Management Fealures:
- Up 0 35 U0 pin plus 3 Input.Only Pns: ouer Mana
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Yucel-Series - Valve Regulated Lead Acid Battery

Y2.8-12

[SPECIFICATIONS

[Nominal vortage B v

[20-hr rate Capaiy 10 175VPC 2t 20°C 28 A

10-hr rate Capaciy to 1.75VPC a1 20°C 25 o

DIVENSIONS i\
Cengih ToAE) o

Width 57 (z1)  om

[Height 05 (1) [mm

(height over terminals) 665(:2) _[mm Ycet
Mass (ypical) T35 ko

TERMINALTYPE

[FASTON (Quickft / release) 475 om

[OPERATING TEMPERATURE RANGE

Storage 2010 +60°C

Charge 15010 +50°C

[Discharge 2010 +60°C [CAVOUT
[STORAGE

[Capaciy loss per month at 20°C (approx) 3 B

[CASE MATERIAL

[Standard Option ABS (UL94:HB)

[Flame retardant option (FR) ABS (UL940)

[CHARGE VOLTAGE

[Float charge voltage at 20°C Rk E:g -

o e s s

[Cyclic (or Boost) charge at 20°C irEs Eﬁi - @
o G i e s

[CHARGE CURRENT

Float charge current mit Nolmt A

Cyciic (or Boost) charge current imit 07 3

[MAXINUM DISCHARGE CURRENT

i minute 28 [~

[SHORT-CIRCUIT CURRENT & INTERNAL RESISTANGE,

N EC FOROE T
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NP SERIES

Relia y is your Security

Utilizing the latest advance design Oxygen
Recombination Technology, Yuasa have applied
their 80 years experience in the lead acid battery
field to produce the optimum design of Sealed
Lead Acid batteries.

FEATURES

‘Superb recovery from deep discharge.
Electrolyte suspension system.
Gas Recombination.

Multipurpose: Float or Cyclic use.
Usable in any orientation.
Superior energy density.

Lead calcium grids for extended life.
Manufactured World wide.

Application specific designs.

NP 1.2-12

Technical Features

Sealed Construction

Yuasa's unique construction and sealing technique
ensures no electrolyte leakage from case or terminals.

Electrolyte Suspension System
AlINP batteries utlize Yuasa's unique electrolyte suspension
system incorporating a microfine glass mat to retain the
‘maximum amount of electrolyte in the cels. The electrolyte is
retained in the separator material and there is no free
electrolyte to escape from the cells. No gels or other
‘contaminants are added

Control of Gas Generation

‘The design of Yuasa's NP batteries incorporates the very latest
‘oxygen recombination technology to effectively control the
generation of gas during normal use.

Low Maintenance Operation
Due to the perfectly sealed construction and the

recombination of gasses within the cel, the battery is almost
‘maintenance free.

Terminals Layout

Data Sheet

Terminals
NP batteries are manufactured using a range of terminals which
vary in size and type. Please refer to details as shown.

Operation in any Orientation
‘The combination of sealed construction and Yuasa's unique
electrolyte suspension system allows operation in any
orientation, with no loss of performance o fear of electrolyte
leakage.

Valve Regulated Design
‘The batteries are equipped with a simple, safe, low pressure
venting system which releases excess gas and automatically
reseals should there be a build up of gas within the battery due
o severe overcharge. Note. On no account should the batlery be
charged in a sealed container.

Faston tab: 187 A 3 e

- I 250 635 @
3 124 3.
JaE ﬂ 2 3t
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AGM (Absorbent Glass Mat)
Valve Regulated Lead Acid Batteries prO-EI.EC

RoHS
Compliant

Features

+ Design Life: 5 years @20°C / 68°F
+ Stable Quality and High Reliabilty
+ Sealed Construction

+ Environmentaly friendly

+ Maintenance-Free Operation

+ Low Pressure Venting System

« Heavy Duty Grid

+ Low Self Discharge

Applications

Alarm Systems, Cable Television, Communications Equipment, Control Equipment, Computers, Electronic Cash Registers,
Electric Test Equipment, Electric Powered Bicycle and Wheel chair, Emergency lighting Systems, Fire & Securit, Geophysical
Equipment, Marine Equipment, Medical Equipment, Micro Processor Based Office Machines, Portable Cine & Video Lights,
Power Tools, Solar Powered Systems, Telecommunications Systems, Television & Video Recorders, Toys, Un-interruptible
Power Supplies and Vending Machines.

Specification Table
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Manufacturer ~ Order Code
Part No
AV AV
PIC18F45K5 2305836
0P
Data
, " Sheet
@FRoHS
PIC18F45K5 2305834
0mv
Data
B e
@RoHs
[#fl DaterLot
" Code

PIC18LF45K | 2305846

501P
ﬁ Data
’ Sheet
@RoHs
[#fl DaterLot
" Code

PIC18LF45K | 2313764
50-I/MV/

o, Data

Sheet

@FRoHS

8 Date/Lot

Description / Manufacturer

VS 4

8 Bit MCU, Flash, PIC18 Family
PIC18F K5x Series
Microcontrollers, 48 MHz, 32 KB,
2KB, 40 Pins

MICROCHIP

8 Bit MCU, Flash, PIC18 Family
PIC18F K5x Series
Microcontrollers, 48 MHz, 32 KB,
2KB, 40 Pins

MICROCHIP

8 Bit MCU, Flash, PIC18 Family
PIC18F K5x Series
Microcontrollers, 48 MHz, 32 KB,
2KB, 40 Pins

MICROCHIP

8 Bit MCU, Flash, PIC18 Family
PIC18F K5x Series
Microcontrollers, 48 MHz, 32 KB,
2KB, 40 Pins

MICROCHIP

Availability

AV

516
In stock

A

Available for back order.

Awaiting Delivery by
20108122

A

Available for back order.

More stock available
week commencing
05/09/22

A

Available for back order.

More stock available
week commencing
20/08/22

Price For

Each

Each

Each

Each

Price (ex VAT)

VS 4

1+
25+
100+

1+
25+
100+

1+
25+
100+

1+
25+
100+

£3.88
£3.19
£313

£3.45
£2.82
£2.76

£3.06
£2.83
£2.77

£3.08
£2.46
£2.41

Quantity

1

Min: 1
Mult: 1

Min: 1
Mult: 1

Min: 1
Mult: 1

Min: 1
Mult: 1

ProductRange  CPU  Program

Speed  Memory
Size

AV AV AV

PIC18 Family

PIC18F K5x 18MHz | 32kB

Series

Microcontrollers

PIC18 Family

PIC18F K5x 18MHz | 32kB

Series

Microcontrollers

PIC18 Family

PIC18F K5x 18MHz | 32kB

Series

Microcontrollers

PIC18 Family

PIC18F K5x 18MHz | 32kB

Series

Microcontrollers
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