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[bookmark: _Toc17699609][bookmark: _Toc20062496][bookmark: _Toc20479096]Scope
This document defines the standards for 1.0 release of the Advanced Modular Manikin (AMM) platform and its formal deliverables. The formal deliverables consist of the platform specification, an open source* Reference Implementation (RI) of the Computer Software Configuration Items (CSCIs), a reference implementation of the Universal Segment Connector (USC) and other hardware defined by the Hardware Configuration Items (HWCIs), the data models that ensure interoperability between the core and modules, and the documents that describe their design, operation, and extensibility through the addition of AMM Modules. Modules are defined as independent building blocks that provide incremental capabilities to the core or provide training opportunities for different medical and trauma related conditions. The focus of this specification is on the platform, a much broader definition than a physical manikin, as illustrated in Figure 1, and on how it can be extended by medical simulation developers by adding:

· Modules that provide incremental capabilities to the core, including authoring tools, after action review tools, different physiology engines.
· Modules that add training opportunities, including IV/IO arms, intubation heads, laparotomy abdomens, virtual stethoscopes. These can be physical, virtual, or hybrid part task trainers.
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[bookmark: _Toc17699610][bookmark: _Toc20062497][bookmark: _Toc20479097]Identification
This CDRL Item A004 of Contract # W81XWH-14-C-0101, Phase II provides AMM product drawings/models and associated lists.

This CDRL is formatted to the requirements of Data Item Description Number DI-Sess-81000E as required. This DID is applicable to acquisitions of military systems, equipment, and components. It is intended for acquiring drawings/models and Associated Lists at the end of the System Development and Demonstration Phase and during subsequent phases of the DoD materiel life cycle.  

[bookmark: _Toc17699611][bookmark: _Toc20062498][bookmark: _Toc20479098]System Overview 
The AMM platform is a modular, distributed, interoperable system that enables physical, virtual, augmented and hybrid modules to work together as an integrated system.  The traditional “core”, i.e. computer and state engine, can be in any one of the traditional manikin segments, i.e. torso, leg etc., or external to the human form, as it would be if the system is only running a virtual instance or if the targeted scenario, i.e. patient case, does not allow them to be internal due to the set of interventions that have to be performed on the body.  The platform is architected as a system of systems that allow modules to function either as part of an integrated, whole body simulation or as autonomous part task trainers.

The published AMM standards guide the development and integration of AMM compatible modules.  The reference designs provided for the final demo including electronics and central supplies were created to demonstrate the operation of the platform and are published as a developer’s tool kit with sources to acquire them from.

The developers of the platform have agreed to publish the AMM platform under the following open source licensing option:

* Creative Commons Attribution 4.0 International (CC BY 4.0) https://creativecommons.org/licenses/by/4.0/deed.ast.
Share — copy and redistribute the material in any medium or format
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

This document does not cover modules that were created under separate funding and by other entities to demonstrate the functionality of the AMM Platform under separate funding and are not part of the Open Source agreement. 

[bookmark: _Toc20062499][bookmark: _Toc20479099]Document Overview 
The outline and subject matter content of CDRL A004 are based on DI-SESS-81000E as required by the contract. The DID has been tailored as appropriate. 

[bookmark: _Toc20062507][bookmark: _Toc20479100]Referenced Documents

[bookmark: _Toc20062508][bookmark: _Toc20479101]Industry Documents
	Doc. No.
	Title

	MLL-STD-31000
	Technical Data Package 

	W81XWH-14-C-0101
	AMM Phase II Contract, DOD

	DI-SESS-81000E
	Data Item Description

	
	




[bookmark: _Toc20062500][bookmark: _Toc20479102]Reference Design
The reference system design CAD is in SolidWorks.  The drawing reference document (Dwg. No. 100100) includes the system schematic design documents and an indented bill of materials for the mechanical assembly. The drawings/models and associated lists are contractor format.

Drawing reference items with 6-digit numerical part numbers are contractor assemblies and manufactured parts. All commercial items are referenced with drawing number indicating OEM in short form and OEM part number. Commercial items are further documented in CDRL A003. 

[bookmark: _Toc20060542][bookmark: _Toc20062501][bookmark: _Toc20479103]The drawing reference document
Starting on following page.
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Design information for the custom designed AMM embedded electronics items are given in schematic form in contractor format.
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AMM Development Kit Input / Output Specification
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Power Header J28
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	Pin Number
	Pin Name
	Description
	Max Current

	1
	5V
	Standby Power (Low current only)
	 

	2
	12V_DC_JACK_IN
	12 V Input Sense (Drive at 12 V when supplying current from the application board)
	 

	3
	MB_VREG_3P3
	3.3 V Main Rail
	8 A

	4
	MB_VREG_3P3
	3.3 V Main Rail
	8 A

	5
	GND
	Common Ground
	 

	6
	GND
	Common Ground
	 

	7
	MB_VREG_5P0
	5 V Main Rail
	8 A

	8
	MB_VREG_5P0
	5 V Main Rail
	8 A

	9
	GND
	Common Ground
	 

	10
	GND
	Common Ground
	 

	11
	GND
	Common Ground
	 

	12
	GND
	Common Ground
	 

	13
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	8 A

	14
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	8 A

	15
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	8 A

	16
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	8 A



[image: ]
	J16 Pin Number
	Pin Name
	Low Pass Filter
	Digital Input
	Digital Output
	PWM Output
	Analog Input
	Analog Output (DAC)
	Serial Interface
	Other

	1
	PTD6_RC
	 
	PTD6
	PTD6
	 
	ADC0_SE7b
	 
	SPI1_SOUT, UART0_RX
	FTM0_CH6, FTM0_FLT0

	2
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	3
	PTD4_RC
	 
	PTD4
	PTD4
	 
	 
	 
	SPI1_PSC0, UART0_RTS_b
	FTM0_CH4

	4
	PTD5_RC
	 
	PTD5
	PTD5
	 
	ADC0_SE6b
	 
	 SPI1_SCK, UART0_CTS_b, UART0_COL_b
	FTM0_CH5

	5
	PTC8_RC
	 
	PTC8
	PTC8
	 
	CMP0_IN0
	 
	 I2S0_RX_BCLK, I2S0_MCLK
	PDB0_EXTRG

	6
	PTC9_RC
	 
	PTC9
	PTC9
	 
	ADC1_SE5b, CMP0_IN3
	 
	I2S0_RX_BCLK
	FTM2_FLT0, FTM3_CH5

	7
	PTA4_RC
	 
	PTA4
	PTA4
	 
	 
	 
	 
	FTM0_CH1, TSI0_CH5

	8
	PTC0_RC
	 
	PTC0
	PTC0
	 
	ADC0_SE14
	 
	UART1_RTS_b, I2S0_TXD1
	TSI0_CH13, PDB0_EXTRG

	9
	PTB1_RC
	 
	PTB1
	PTB1
	TPM1_CH1
	ADC0_SE9, ADC1_SE9
	 
	 
	FTM1_CH1, FTM1_QD_PHB

	10
	PTC1_RC
	 
	PTC1
	PTC1
	 
	ADC0_SE15
	 
	 UART1_RTS_b, I2S0_TXD0
	TSI0_CH14, FTM0_CH0

	11
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	12
	PTA8_RC
	 
	PTA8
	PTA8
	TPM1_CH0
	ADC0_SE11
	 
	 
	FTM1_CH0, FTM1_QD_PHA

	13
	PTB4_RC
	 
	PTB4
	PTB4
	 
	ADC1_SE10
	 
	 
	FTM1_FLT0

	14
	PTB3_RC
	 
	PTB3
	PTB3
	 
	ADC0_SE13
	 
	I2C0_SDA, UART0_CTS_b, UART0_COL_b
	FTM0_FLT0

	15
	ADC1_SE15_RC
	 
	PTB11
	PTB11
	 
	ADC1_SE15
	 
	SPI1_SCK, UART3_TX
	FTM0_FLT2

	16
	ADC1_SE14_RC
	 
	PTB10
	PTB10
	 
	ADC1_SE14
	 
	SPI1_PCS0, UART3_RX
	FTM0_FLT1

	17
	PTB6_RC
	 
	PTB6
	PTB6
	 
	ADC1_SE12
	 
	 
	 

	18
	PTB7_RC
	 
	PTB7
	PTB7
	 
	ADC1_SE13
	 
	 
	 

	19
	PTB2_RC
	 
	PTB2
	PTB2
	 
	ADC0_SE12
	 
	I2C0_SCL, UART0_RTS_b
	FTM0_FLT3

	20
	PTB5_RC
	 
	PTB5
	PTB5
	 
	ADC1_SE11
	 
	 
	FTM2_FLT0

	21
	PTB0_RC
	 
	PTB0
	PTB0
	TPM1_CH0
	ADC0_SE8, ADC1_SE8
	 
	I2C0_SCL
	FTM1_CH0, FTM1_QD_PHA

	22
	PTA11_RC
	 
	PTA11
	PTA11
	TPM2_CH1
	 
	 
	I2C2_SDA
	FTM2_CH1, FTM2_QD_PHB

	23
	PTA13_RC
	 
	PTA13
	PTA13
	TPM1_CH1
	CMP2_IN1
	 
	CAN0_RX, I2C2_SDA, I2S0_TX_FS
	FTM1_QD_PHB

	24
	PTA14_RC
	 
	PTA14
	PTA14
	 
	 
	 
	UART0_TX, I2C2_SCL, I2S0_RX_BCLK, I2S0_TXD1
	 

	25
	PTA17_RC
	 
	PTA17
	PTA17
	 
	ADC1_SE17
	 
	UART0_RTS_b, I2S0_MCLK
	 

	26
	PTA15_RC
	 
	PTA15
	PTA15
	 
	CMP3_IN1
	 
	 UART0_RX, I2S0_RXD0
	 

	27
	PTA10_RC
	 
	PTA10
	PTA10
	TPM2_CH0
	 
	 
	 
	FTM2_QD_PHA

	28
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	29
	ADC0_SE18_RC
	 
	PTE25
	PTE25
	 
	ADC0_SE18
	 
	CAN1_RX, UART4_RX, I2C0_SDA
	 

	30
	PTA12_RC
	 
	PTA12
	PTA12
	TPM1_CH0
	CMP2_IN0
	 
	CAN0_TX, I2C2_SCL, I2S0_TXD0
	FTM1_CH0, FTM1_QD_PHA

	31
	ADC1_SE18_RC
	 
	 
	 
	 
	ADC1_SE18, CMP1_IN5, CMP0_IN5
	 
	 
	VREF_OUT

	32
	PTA7_RC
	 
	PTA7
	PTA7
	 
	ADC0_SE10
	 
	 
	FTM0_CH4

	33
	ADC1_SE16_RC
	 
	 
	 
	 
	ADC1_SE16, CMP2_IN2, ADC0_SE22
	 
	 
	 

	34
	ADC0_SE17_RC
	 
	PTE24
	PTE24
	 
	ADC0_SE17
	 
	CAN1_TX, UART4_TX, I2C0_SCL
	 

	35
	ADC1_DP0_RC
	 
	 
	 
	 
	ADC1_DP0, ADC0_DP3
	 
	 
	 

	36
	ADC0_SE16_RC
	 
	 
	 
	 
	ADC0_SE16, CMP1_IN2, ADC0_SE21
	 
	 
	 

	37
	ADC0_DM0_RC
	 
	 
	 
	 
	ADC0_DM0, ADC1_DM3
	 
	 
	 

	38
	ADC1_DM0_RC
	 
	 
	 
	 
	ADC1_DM0, ADC0_DM3
	 
	 
	 

	39
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	40
	RST_TGTMCU_B
	 
	 
	 
	 
	 
	 
	 
	RESET K66 MCU



	J17 Pin Number
	Pin Name
	Low Pass Filter
	Digital Input
	Digital Output
	PWM Output
	Analog Input
	Analog Output (DAC)
	Serial Interface
	Other

	1
	PTD11
	 
	PTD11
	PTD11
	 
	 
	 
	SPI2_PCS0, LPUART0_CTS_b
	SDHC0_CLKIN

	2
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	3
	PTD12
	 
	PTD12
	PTD12
	 
	 
	 
	SPI2_SCK
	FTM3_FLT0

	4
	PTC14
	 
	PTC14
	PTC14
	 
	 
	 
	SPI2_SIN
	 

	5
	I2C0_SDA
	 
	PTD9
	PTD9
	 
	 
	 
	I2C0_SDA, LPUART0_TX
	 

	6
	FTM0_CH3
	 
	PTC4
	PTC4
	 
	 
	 
	UART1_TX
	LLWU_P8, FTM0_CH3, CMP1_OUT

	7
	I2C0_SCL
	 
	PTD8
	PTD8
	 
	 
	 
	I2C0_SCL, LPUART0_RX
	LLWU_P24

	8
	I2C1_SDA
	 
	PTC11
	PTC11
	 
	ADC1_SE7b
	 
	I2C1_SDA, I2S0_RXD1
	LLWU_P11, FTM3_CH7

	9
	PTD7
	 
	PTD7
	PTD7
	 
	 
	 
	UART0_TX, SPI1_SIN
	FTM0_FLT1, CMT_IRO, FTM0_CH7

	10
	I2C1_SCL
	 
	PTC10
	PTC10
	 
	ADC1_SE6b
	 
	I2C1_SCL, I2S0_RX_FS
	FTM3_CH6

	11
	PTC15
	 
	PTC15
	PTC15
	 
	 
	 
	UART4_TX
	 

	12
	FTM0_CH2
	 
	PTC3
	PTC3
	 
	 
	 
	UART1_RX, I2S0_TX_BCLK
	CMP1_IN1, LLWU_P7, FTM0_CH2, CLKOUT

	13
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	14
	FTM0_CH1
	 
	PTC2
	PTC2
	 
	ADC0_SE4b
	 
	UART1_CTS_b, I2S0_TX_FS
	CMP1_IN0, TSI0_CH15, FTM0_CH1

	15
	PTB21
	 
	PTB21
	PTB21
	 
	 
	 
	SPI2_SCK
	CMP1_OUT

	16
	PTB23
	 
	PTB23
	PTB23
	 
	 
	 
	SPI2_SIN
	CMP3_OUT

	17
	PTB20
	 
	PTB20
	PTB20
	 
	 
	 
	SPI2_PCS0
	CMP0_OUT

	18
	PTB22
	 
	PTB22
	PTB22
	 
	 
	 
	SPI2_SOUT
	CMP2_OUT

	19
	PTB18
	 
	PTB18
	PTB18
	TPM2_CH0
	 
	 
	CAN0_TX, I2S0_TX_BCLK
	TSI0_CH11, FTM2_CH0, FTM2_QD_PHA

	20
	PTB19
	 
	PTB19
	PTB19
	TPM2_CH1
	 
	 
	CAN0_RX, I2S0_TX_FS
	FTM2_CH1, FTM2_QD_PHB, TSI0_CH12

	21
	SDHC0_DCLK
	 
	PTE2
	PTE2
	 
	ADC1_SE6a
	 
	SPI1_SCK, UART1_CTS_b
	LLWU_P1, SDHC0_DCLK, TRACE_D2

	22
	SD_CARD_DETECT
	 
	PTD10
	PTD10
	 
	 
	 
	LPUART0_RTS_b
	 

	23
	SDHC0_D1
	 
	PTE0
	PTE0
	 
	ADC1_SE4a
	 
	SPI1_PCS1, UART1_TX, I2C1_SDA
	SDHC0_D1, TRACE_CLKOUT, RTC_CLKOUT

	24
	SDHC0_D0
	 
	PTE1
	PTE1
	 
	ADC1_SE5a
	 
	SPI1_SOUT, UART1_RX, I2C1_SCL, SPI1_SIN
	LLWU_P0, SDHC0_D0, TRACE_D3

	25
	SDHC0_D3
	 
	PTE4
	PTE4
	 
	 
	 
	SPI1_PCS0, UART3_TX
	SDHC0_D3, TRACE_D0

	26
	SDHC0_CMD
	 
	PTE3
	PTE3
	 
	ADC1_SE7a
	 
	SPI1_SIN, UART1_RTS_b, SPI1_SOUT
	SDHC0_CMD, TRACE_D1

	27
	PTE6
	 
	PTE6
	PTE6
	 
	 
	 
	SPI1_PCS3, UART3_CTS_b, I2S0_MCLK
	FTM3_CH1

	28
	SDHC0_D2
	 
	PTE5
	PTE5
	 
	 
	 
	SPI1_PCS2, UART3_RX, SDHC0_D2
	FTM3_CH0

	29
	PTE8
	 
	PTE8
	PTE8
	 
	 
	 
	I2S0_RXD1, I2S0_RX_FS, LPUART0_TX
	FTM3_CH3

	30
	PTE7
	 
	PTE7
	PTE7
	 
	 
	 
	UART3_RTS_b, I2S0_RXD0
	FTM3_CH2

	31
	PTE11
	 
	PTE11
	PTE11
	 
	 
	 
	I2S0_TX_FS, LPUART0_RTS_b
	FTM3_CH6

	32
	PTE12
	 
	PTE12
	PTE12
	 
	 
	 
	I2S0_TX_BCLK
	FTM3_CH7

	33
	CAN0_H
	 
	PTC17
	PTC17
	 
	 
	 
	CAN1_TX, UART3_TX
	 

	34
	CAN0_L
	 
	PTC16
	PTC16
	 
	 
	 
	CAN1_RX, UART3_RX
	 

	35
	DAC0_OUT_RC
	 
	 
	 
	 
	ADC0_SE23
	 
	-
	CMP1_IN3

	36
	DAC1_OUT_RC
	 
	 
	 
	 
	ADC1_SE23
	 
	-
	CMP0_IN4, CMP2_IN3

	37
	PTE26
	 
	PTE26
	PTE26
	 
	 
	 
	UART4_CTS_b
	RTC_CLKOUT

	38
	PTE28
	 
	PTE28
	PTE28
	 
	 
	 
	-
	 

	39
	GND
	 
	 
	 
	 
	 
	 
	 
	 

	40
	RESERVED FOR INTERNAL USE
	 
	 
	 
	 
	 
	 
	 
	 





AMM Development Kit Schematic
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[bookmark: _Toc20062505]

[bookmark: _Toc20479107]AMM Application Board
I/O specifications
	Capabilities

	Function
	Quantity
	Description
	Notes

	Solenoids
	16
	12 V solenoid drivers
	2 are PWM capable

	Pressure sensors
	8
	0-103.4 kPa (0-15 PSI)
	16-bit resolution

	Motor Driver
	1
	Three phase brushless DC motor driver
	12 V max output

	Low Flow Sensor
	1
	0 mL/min - 240 mL/min
	I2C interface

	High Flow Sensor
	1
	100 mL/min - 2500 mL/min
	22000 pulses/L

	GPIO
	7
	General Purpose Input and Output pins
	3.3 V max input, 25 mA per pin, 100 mA total current draw

	Analogue Inputs
	2
	16-bit Analogue to Digital Converters
	3.3 V max input

	Serial Interfaces
	3
	I2C, SPI, and UART
	3.3 V max input



Power Header J2 (Power From Motherboard)
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	Pin Number
	Pin Name
	Description
	Notes

	1
	5V
	Standby Power (Low current only)
	 

	2
	12V_DC_JACK_IN
	12 V Input Sense (Drive at 12 V when supplying current from the application board)
	 

	3
	MB_VREG_3P3
	3.3 V Main Rail
	5 A max

	4
	MB_VREG_3P3
	3.3 V Main Rail
	

	5
	GND
	Common Ground
	 

	6
	GND
	Common Ground
	 

	7
	MB_VREG_5P0
	5 V Main Rail
	5 A max

	8
	MB_VREG_5P0
	5 V Main Rail
	

	9
	GND
	Common Ground
	 

	10
	GND
	Common Ground
	 

	11
	GND
	Common Ground
	 

	12
	GND
	Common Ground
	 

	13
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	5 A max

	14
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	

	15
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	

	16
	VCC_12V
	12 V Main Rail, Bi-directional (High Current)
	



GPIO J16 (From Motherboard)
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	J16 Pin Number
	Pin Name
	Generic Application Board Pin Function
	Usage

	1
	PTD6_RC
	Soleonid 3 Control
	Set high to activate solenoid

	2
	GND
	Common Ground
	 

	3
	PTD4_RC
	Solenoid 1 Control
	Set high to activate solenoid

	4
	PTD5_RC
	Solenoid 2 Control
	Set high to activate solenoid

	5
	PTC8_RC
	Solenoid 12 Control
	Set high to activate solenoid

	6
	PTC9_RC
	High volume flow sensor
	Count pulses to determine flow rate

	7
	PTA4_RC
	Solenoid 13 Control
	Set high to activate solenoid

	8
	PTC0_RC
	GPIO 7
	3.3 V max

	9
	PTB1_RC
	Motor Enable
	Set high to activate motor

	10
	PTC1_RC
	Solenoid 10 Control
	Set high to activate solenoid

	11
	GND
	Common Ground
	 

	12
	PTA8_RC
	Solenoid 11 Control
	Set high to activate solenoid

	13
	PTB4_RC
	Motor Speed Feedback (Analogue)
	Read voltage level to determine motor speed

	14
	PTB3_RC
	Motor IO
	General purpose motor IO

	15
	ADC1_SE15_RC
	Analogue Input 1
	Read voltage level (3.3 V max)

	16
	ADC1_SE14_RC
	Pressure Sensor 4 (Analogue)
	Read voltage level to determine pressure

	17
	PTB6_RC
	Pressure Sensor 2 (Analogue)
	Read voltage level to determine pressure

	18
	PTB7_RC
	Pressure Sensor 3 (Analogue)
	Read voltage level to determine pressure

	19
	PTB2_RC
	Motor Status Feedback
	 

	20
	PTB5_RC
	Pressure Sensor 1 (Analogue)
	Read voltage level to determine pressure

	21
	PTB0_RC
	Motor PWM Speed Control
	Modulate pulse width to set motor speed

	22
	PTA11_RC
	Solenoid 6 Control
	Set high to activate solenoid (PWM capable)

	23
	PTA13_RC
	J15 I2C Header SDA
	I2C2, 3.3 V max

	24
	PTA14_RC
	J3 UART TX
	UART transmit (3.3 V)

	25
	PTA17_RC
	Solenoid 14 Control
	Set high to activate solenoid

	26
	PTA15_RC
	J3 UART RX
	UART receive (3.3 V max)

	27
	PTA10_RC
	Solenoid 5 Control
	Set high to activate solenoid (PWM capable)

	28
	GND
	Common Ground
	 

	29
	ADC0_SE18_RC
	Pressure Sensor 5 (Analogue)
	Read voltage level to determine pressure

	30
	PTA12_RC
	J15 I2C Header SCL
	I2C2, 3.3 V max

	31
	ADC1_SE18_RC
	Pressure Sensor 6 (Analogue)
	Read voltage level to determine pressure

	32
	PTA7_RC
	Solenoid 9 Control
	Set high to activate solenoid

	33
	ADC1_SE16_RC
	Analogue Input 2
	Read voltage level (3.3 V max)

	34
	ADC0_SE17_RC
	Solenoid 7 Control
	Set high to activate solenoid

	35
	ADC1_DP0_RC
	Pressure Sensor 7 (Analogue)
	Read voltage level to determine pressure

	36
	ADC0_SE16_RC
	N/A
	 

	37
	ADC0_DM0_RC
	Pressure Sensor 8 (Analogue)
	Read voltage level to determine pressure

	38
	ADC1_DM0_RC
	N/A
	 

	39
	GND
	Common Ground
	 

	40
	RST_TGTMCU_B
	N/A
	 



GPIO J17 (From Motherboard)
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	J17 Pin Number
	Pin Name
	Generic Application Board Pin Function
	Usage

	1
	PTD11
	Solenoid 15 Control
	Set high to activate solenoid

	2
	GND
	Common Ground
	

	3
	PTD12
	Solenoid 16 Control
	Set high to activate solenoid

	4
	PTC14
	N/A
	

	5
	I2C0_SDA
	N/A
	

	6
	FTM0_CH3
	N/A
	

	7
	I2C0_SCL
	N/A
	

	8
	I2C1_SDA
	Low Flow Sensor I2C SDA
	I2C1, 3.3 V max

	9
	PTD7
	Solenoid 4 Control
	Set high to activate solenoid

	10
	I2C1_SCL
	Low Flow Sensor I2C SCL
	I2C1, 3.3 V max

	11
	PTC15
	N/A
	

	12
	FTM0_CH2
	N/A
	

	13
	GND
	Common Ground
	

	14
	FTM0_CH1
	N/A
	

	15
	PTB21
	GPIO 4
	3.3 V max

	16
	PTB23
	GPIO 6
	3.3 V max

	17
	PTB20
	GPIO 3
	3.3 V max

	18
	PTB22
	GPIO 5
	3.3 V max

	19
	PTB18
	GPIO 1
	3.3 V max

	20
	PTB19
	GPIO 2
	3.3 V max

	21
	SDHC0_DCLK
	SPI SCLK
	SPI1, 3.3 V max

	22
	SD_CARD_DETECT
	N/A
	

	23
	SDHC0_D1
	N/A
	

	24
	SDHC0_D0
	SPI MOSI
	SPI1, 3.3 V max

	25
	SDHC0_D3
	SPI SS
	SPI1, 3.3 V max

	26
	SDHC0_CMD
	SPI MISO
	SPI1, 3.3 V max

	27
	PTE6
	N/A
	

	28
	SDHC0_D2
	N/A
	

	29
	PTE8
	N/A
	

	30
	PTE7
	N/A
	

	31
	PTE11
	N/A
	

	32
	PTE12
	Solenoid 8 Control
	Set high to activate solenoid

	33
	CAN0_H
	N/A
	

	34
	CAN0_L
	N/A
	

	35
	DAC0_OUT_RC
	N/A
	

	36
	DAC1_OUT_RC
	Motor Speed Input (Analogue)
	Set an analogue voltage to control motor speed

	37
	PTE26
	N/A
	

	38
	PTE28
	N/A
	

	39
	GND
	Common Ground
	

	40
	RESERVED FOR INTERNAL USE
	N/A
	



Generic Application Board Solenoid Control
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	Descriptor
	Pin 
	Function
	Motherboard MCU Pin Name
	Notes

	J4
	8
	Solenoid 1 GND (N-FET Controlled)
	PTD4_RC
	500 mA max*

	J4
	7
	Solenoid 2 GND (N-FET Controlled)
	PTD5_RC
	500 mA max*

	J4
	6
	Solenoid 3 GND (N-FET Controlled)
	PTD6_RC
	500 mA max*

	J4
	5
	Solenoid 4 GND (N-FET Controlled)
	PTD7
	500 mA max*

	J4
	4
	Solenoid 5 GND (N-FET Controlled)
	PTA10_RC
	500 mA max*, PWM Capable

	J4
	3
	Solenoid 6 GND (N-FET Controlled)
	PTA11_RC
	500 mA max*, PWM Capable

	J4
	2
	Solenoid 7 GND (N-FET Controlled)
	ADC0_SE17_RC
	500 mA max*

	J4
	1
	Solenoid 8 GND (N-FET Controlled)
	PTE12
	500 mA max*

	J5
	1-8
	 Solenoids 1-8 +12V  Supply
	N/A
	

	J6
	8
	Solenoid 9 GND (N-FET Controlled)
	PTA7_RC
	500 mA max*

	J6
	7
	Solenoid 10 GND (N-FET Controlled)
	PTC1_RC
	500 mA max*

	J6
	6
	Solenoid 11 GND (N-FET Controlled)
	PTA8_RC
	500 mA max*

	J6
	5
	Solenoid 12 GND (N-FET Controlled)
	PTC8_RC
	500 mA max*

	J6
	4
	Solenoid 13 GND (N-FET Controlled)
	PTA4_RC
	500 mA max*

	J6
	3
	Solenoid 14 GND (N-FET Controlled)
	PTA17_RC
	500 mA max*

	J6
	2
	Solenoid 15 GND (N-FET Controlled)
	PTD11
	500 mA max*

	J6
	1
	Solenoid 16 GND (N-FET Controlled)
	PTD12
	500 mA max*

	J7
	1-8
	 Solenoids 9-16 +12V  Supply
	N/A
	

	
	
	
	
	

	Note*
	Consult the datasheet for the IC for recommended current per pin when using multiple pins at varying duty cyles.

	
	TBD62083A Datasheet
	
	



Generic Application Board Pressure Sensor
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	Descriptor
	Pressure Sensor Name
	Motherboard MCU Pin Name
	Notes
	
	

	U3
	Pressure 1
	PTB5_RC
	To calculate pressure, read the 12-bit ADC value, and use this equation:
Pressure (PSI) = VALUE * (3/10280*16) - (15/8)

	U4
	Pressure 2
	PTB6_RC
	
	
	

	U5
	Pressure 3
	PTB7_RC
	
	
	

	U6
	Pressure 4
	ADC1_SE14_RC
	
	
	

	U8
	Pressure 5
	ADC0_SE18_RC
	
	
	

	U9
	Pressure 6
	ADC1_SE18_RC
	
	
	

	U10
	Pressure 7
	ADC1_DP0_RC
	
	
	

	U11
	Pressure 8
	ADC0_DM0_RC
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	Sensirion SLQ-QT500 Low Flow Sensor (0 mL/min - 240 mL/min)
	
	
	

	Descriptor
	Pin
	Description
	Motherboard MCU Pin Name
	Notes
	

	J8
	1
	FLOW_SDA (I2C)
	I2C1_SDA
	3.3 V max
	

	J8
	2
	GND
	N/A
	
	

	J8
	3
	3.3 V Supply
	N/A
	5 A max
	

	J8
	4
	FLOW_SCL (I2C)
	I2C1_SCL
	3.3 V max
	

	
	
	
	
	
	

	Omega FTB421 High Flow Sensor (100 mL/min - 2500 mL/min)
	
	
	

	Descriptor
	Pin
	Description
	Motherboard MCU Pin Name
	Notes
	

	J8
	6
	5 V Supply
	N/A
	5 A max
	

	J8
	7
	Flow Pulse Counter
	PTC9_RC
	22000 pulses/L
	

	J8
	8
	GND
	N/A
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	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn
	Notes

	J15
	1
	3.3 V Supply
	I2C
	N/A
	5 A max

	J15
	2
	SCL
	I2C
	PTA12_RC
	3.3 V max

	J15
	3
	SDA
	I2C
	PTA13_RC
	3.3 V max

	J15
	4
	GND
	I2C
	N/A
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	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn
	Notes

	J1
	1
	3.3 V Supply
	SPI
	N/A
	5 A max

	J1
	2
	GND
	SPI
	N/A
	

	J14
	1
	SCLK
	SPI
	SDHC0_DCLK
	3.3 V max

	J14
	2
	MISO
	SPI
	SDHC0_D0
	3.3 V max

	J14
	3
	MOSI
	SPI
	SDHC0_CMD
	3.3 V max

	J14
	4
	SS
	SPI
	SDHC0_D3
	3.3 V max
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	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn
	Notes

	J3
	1
	3.3 V Supply
	UART
	N/A
	5 A max

	J3
	2
	RX
	UART
	PTA15_RC
	3.3 V max

	J3
	3
	TX
	UART
	PTA14_RC
	3.3 V max

	J3
	4
	GND
	UART
	N/A
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	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn
	Notes

	J9
	1
	GPIO 1
	GPIO
	PTB18
	3.3 V max, PWM Capable

	J9
	2
	GPIO 2
	GPIO
	PTB19
	3.3 V max, PWM Capable

	J9
	3
	GPIO 3
	GPIO
	PTB20
	3.3 V max

	J9
	4
	GPIO 4
	GPIO
	PTB21
	3.3 V max

	J9
	5
	GPIO 5
	GPIO
	PTB22
	3.3 V max

	J9
	6
	GPIO 6
	GPIO
	PTB23
	3.3 V max

	J9
	7
	GPIO 7
	GPIO
	PTC0_RC
	3.3 V max, Analogue Input Capable

	J9
	8
	GND
	GPIO
	N/A
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	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn
	Notes

	J22
	1
	3.3 V Supply
	Analogue In
	N/A
	5 A max

	J22
	2
	Analogue Input 1
	Analogue In
	ADC1_SE15_RC
	3.3 V max

	J22
	3
	Analogue Input 2
	Analogue In
	ADC1_SE16_RC
	3.3 V max

	J22
	4
	GND
	Analogue In
	N/A
	



[image: ]

	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn
	Notes

	J20
	1
	3.3 V Supply
	Power Out
	N/A
	5 A max

	J20
	2
	5 V Supply
	Power Out
	N/A
	5 A max

	J20
	3
	12 V Supply
	Power Out
	N/A
	5 A max

	J20
	4
	GND
	Power Out
	N/A
	



Motor Controller
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	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn

	J10
	1
	Motor Winding 1
	Motor
	N/A

	J10
	2
	Motor Winding 2
	Motor
	N/A

	J10
	3
	Motor Winding 3
	Motor
	N/A

	J10
	4
	Hall Sensor 5 V Power
	Motor
	N/A

	J10
	5
	Hall Sensor 1
	Motor
	N/A

	J10
	6
	Hall Sensor 2
	Motor
	N/A

	J10
	7
	Hall Sensor 3
	Motor
	N/A

	J10
	8
	Hall Sensor GND
	Motor
	N/A

	
	
	
	
	

	Descriptor
	Pin
	Function Description
	Interface
	Motherboard MCU PIn

	U7
	N/A
	MOTOR_ENABLE
	Motor
	PTB1_RC

	U7
	N/A
	MOTOR_PWM
	Motor
	PTB0_RC

	U7
	N/A
	MOTOR_STATUS
	Motor
	PTB2_RC

	U7
	N/A
	MOTOR_IO
	Motor
	PTB3_RC

	U7
	N/A
	MOTOR_SPEED_IN
	Motor
	DAC1_OUT_RC

	U7
	N/A
	MOTOR_SPEED_OUT
	Motor
	PTB4_RC
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AMMDK Core Subsystem
The AMMDK Core subsystem implemented in the Network Manager is identical in design to the AMM Development Kit documented in section 3.3.1.
Network Switch Subsystem
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Power over Ethernet Subsystem 
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[bookmark: _Toc20478983]Table 1: AMM Network Manager power capabilities.
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