G3 electronics
Conceptual Designs

Idea #1

	This concept uses the idea of Elves for the distributed control.  The Host processor controls the I2C bus directly.  This would require 6 instrument level Elves, one being the instrument monitor and 60 cartridge Elves.  Each instrument Elf would contain a CPU and motion controller.  This idea uses a single I2C bus, but could be changed to using two, one for Instrument and one for cartridge.


Instrument functions

1) Host CPU interface
2) RS-232 console port bring out
3) Ethernet port bring out
4) I2C pass through
5) RS-485 to LRAUV
6) 3 to 4 RS-232 channels to Analytical modules

Instrument monitor functions

1) I2C interface
2) Supply Voltage
3) Supply Current
4) Ambient Pressure
5) Water alarm
6) Hardware Serial Number (Dallas/Maxim-IC DS2401)
7) Power control
a. Cartridges
b. Instrument elves
c. Analytical Module power control

Instrument Elf functions

1) I2C interface
a. “home” sensor
b. Fast Mode
2) Hardware Serial Number
3) Motion Axis
a. 3 Channels
b. Motion Controller
i. SPI interface
ii. Manage 3 stepper drivers
c. Drive
i. Stepper Motor
ii. 1.5A
iii. Bipolar
iv. SPI – to motion controller
d. Feedback
i. Absolute
ii. Cambridge IC
iii. SPI – to CPU
e. Power managed
4) Pressure Sensor interface
5) Solenoid interface

Cartridge Elf functions

1) I2C interface
2) Hardware Serial Number
3) Cartridge state information
4) Heater 
a. Up to 4 channels
b. Driver 
i. 2A
ii. PWM or Linear
c. Feedback
i. Temperature
ii. Sensor type TBD
iii. Cambridge IC
1. Up to 4 channels per IC
2. SPI – to CPU
3. When configured can simulate limit switches
5) Bead Beating
6) Microsonic
7) Hot swappable
8) Spool Valve location sensor

Instrument configuration

Instrument Elf #1
1) Sample pump #1
2) Sample Pump #2
3) Spool Valve Actuator
4) Sample pressure
5) Intake Select #1
6) Intake Select #2
7) Bulkhead Valve #1
8) Bulkhead Valve #2

Instrument Elf #2

1) Cylinder Rotate
2) Cylinder Alignment Lock
3) Cartridge Actuator Alignment
Instrument elf #3

1) Cartridge Actuator #1
2) Cartridge Actuator #2
3) Cartridge Actuator #3
Instrument elf #4

1) Cartridge Actuator Puck Evacuation
2) Cartridge Reagent Valve
3) Spare Cartridge Channel
Instrument elf #5

1) Analytical module Clamp
2) Analytical module Radial alignment
3) Analytical module Hand-off syringe

Idea #2
	This concept removes the instrument level Elves from having a CPU to only one CPU.  To control the 14 motors the instrument Elf would control motion controllers.  Each of these controllers would take on the over head of movement and management of up to three motors each.  This will require 5.  This one has one Elf per cartridge.  This should use 2 I2C channels.  Big concern here is; can the instrument Elf really handle the load?
Instrument functions

1) Host CPU interface
2) RS-232 console port bring out
3) Ethernet port bring out
4) I2C pass through
5) RS-485 to LRAUV
6) 3 to 4 RS-232 channels to Analytical modules
7) Analytical Module power control
8) 

Instrument Elf functions

1) I2C interface
2) Supply Voltage
3) Supply Current
4) Ambient Pressure
5) Humidity
6) Water alarm
7) Hardware Serial Number
8) Power control
a. Cartridges
b. Instrument elves
9) Hardware Serial Number
10) Motion Axis
a. 15 Axis
b. 5 Motion Controllers
i. SPI interface
ii. Manage 3 stepper drivers
c. Drive
i. Stepper Motor
ii. 1.5A
iii. Bipolar
iv. SPI – to motion controller
d. Feedback
i. 16 to 25 depending upon partition
ii. Absolute
iii. Cambridge IC
1. Up to 4 channels per IC
2. SPI – to CPU
3. When configured can simulate limit switches
e. Power managed
11) Pressure Sensor interface
12) Solenoid interface

Cartridge Elf functions

1) I2C interface
2) Hardware Serial Number
3) Cartridge state information
4) Heater 
a. Up to 4 channels
b. Driver 
i. 2A
ii. PWM or Linear
c. Feedback
i. Temperature
ii. Sensor type TBD
5) Bead Beating
6) Microsonic
7) Hot swappable
8) Spool Valve location sensor
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