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2 Baseline of delta
This Document defines the Somerset Hardware differences relative to Emerald IPU product. The Somerset build line, R27333_U_A2.xx.xx, was based off of Emerald IPU build line, R27232_U_9D.00.1DI. 
3 Definition of Terms

Hapi
Hardware API

Hwconfig
Hardware Configuration

SiERRA
Motorola Software Feature Team 

TRS
Technical Requirements Specification
4 Assumptions/Dependencies

Assumption: SW Teams will implement controls and abstractions as they see fit. This document defines hardware differences relative to a reference that SiERRA may choose to implement. Any SW snippets in this document are for reference purposes only.
5 Implementation
1) Product Information and Planned HW Revisions
Update version of this document and I/O diff spreadsheet can be found at the following compass location http://compass.mot.com/go/277526008
Additional information can be found at the following compass location - http://compass.mot.com/go/somerset
2) Form Factor
Emerald IPU is a flip phone with a standard keypad.

Somerset is a slider phone with a qwerty keypad.

SW will have to add configuration support for this difference.

3) Atlas Configuration
This is a summary of the differences. Details can be found in the following sections and GPION Configuration document.

- Remove linear vibe support and added rotary vibe support

- Remove external VMMC regulator and add Altas VMMC2 regulator at 2.9V

- Add support for stereo headset with microphone

- Remove keypad/Display backlight support from Atlas. Will add EL driver and I2C support to Argon
4) Argon Configuration
This is a summary of the differences. Details can be found in the following sections and GPIO Configuration document.

- Remove I2C support for Ambient light sensor
- Add support for EL backlight enable to 1 keypad zone and I2C control to LED driver for another keypad zone and I2C control for Display backlights
- Configure MIPI Bridge SPI, reset, and standby controls
- Add camera flash controls
- Remove linear vibe controls and add SPI to Atlas vibe controls

- Remove any hatics controls

- Remove VMMC (GPIO36) control and add SPI to Atlas VMMC2 regulator control
- Remove any CLI support
5) GPIO Configuration
Delta from Reference Product is the file Somerset_IO_Diff.xls located at http://compass.mot.com/go/277526008  
6) Memory Configuration
Somerset will use a new POP memory. 

This is a Tyax/Numonyx 512 NOR part with a 1G large page NAND and a 512 RAM.

Initial development will be done on a 512/512/512 part with a change to the 512/1G/512 part later in    the program.
LLS/Flash_Storage is doing development work under CR LIBqq11983. They will identify any additional CRs or SW changes associated with the Change from 512 to 1G parts. The Memory map and product config will also have to be adjusted.
7) PRIM_SYN Clocks
No differences from reference product
8) A/D Converter Inputs
No differences from reference product
9) SPI and I2C Devices
Somerset uses two SPI interfaces, Argon SPI2 to Atlas and Argon SPI1 to the MIPI Bridge Controller.

Emerald IPU used two SPI interfaces, Argon SPI2 to Atlas and Argon SPI1 to the Display Controller.

SPI2 will have no differences from reference product.
SPI1 will need to be reviewed with SiERRA and MME for any SW changes.

Emerald IPU I2C Devices


Light Sensor


Imager – Address 0x78
Somerset I2C Devices


LED Driver for slider keypad zone and display backlights – Address 0x77

Imager – Address 0x78
10) 
Audio


The Audio features of Somerset differ from the Emerald IPU in the following ways:

1. Audio gains tables will be unique for the acoustics of the Somerset.
2. Somerset microphone is located in the slider. Emerald IPU in located in the base.
3. Somerset has a 3.5mm Headset jack with Stereo outputs and a microphone. Emerald IPU has no 3.5mm Headset.
4. Somerset has a rotary vibe and Emerald IPU has a linear vibe. All linear vibe (Audio) controls in the baseline SW need to be disabled and set to lowest power state.
11) 
Accessories

Additional support for 3.5mm headset


Do we have accessories to ID and order to test/dev teams????

12) IPU and Argon interface to MIPI (Serializer) and Display


Connections:

The Argon IPU is connected to the Somerset MIPI Bridge Interface in much the same way as Emerald IPU is connected to the serializer. 



There is one GPIO difference to highlight and correct in the HAPI SW.




On Somerset, Argon IPU_FPSHIFT will be used for MIPI SHUT. 




On Emerald IPU, this was used for DISPLAY OE and went through the serializer as ctrl2.



On Emerald IPU, the serializer standby was Argon USB1_TXENB. 

Also, Somerset will not have a Display OE connected to the display. Just a display reset and that is also what Emerald IPU has.



The following needs to be done:

1. Apply the Emerald IPU serializer standby as MIPI SHUT so switch the GPIO assignment of USB1_TXENB in baseline SW to IPU_FPSHIFT.

2. Apply the assignment to USB1_TXENB as CAM_FLASH_SYNC.



IPU to MIPI Connections
	Somerset Schematic Name
	Argon Pin Name
	Somerset Function
	Emerald IPU Function

	IPU_LD(17..0)
	IPU_FDAT_0..17
	Data Lines to MIPI
	Data Lines to Serializer

	IPU_Contrast
	IPU_CONTRAST1
	NC
	NC

	IPU_D3_VSYNC
	IPU_VSYNC3
	MIPI VSYNC
	Serializer ctrl1

	IPU_D3_HSTNC
	IPU_HSYNC
	MIPI HSYNC
	Serializer ctrl0

	CLK_IPU_D3
	IPU_FPSHIFT
	MIPI PCLK
	Serializer STRB1_WCLK1

	IPU_D3_DRDY/DISP_OE
	IPU_DRDY0
	MIPI SHUT/standby
	Serializer ctrl2 for display OE

	IPU_RD_D3PS
	IPU_READ
	NC
	NC

	IPU_D3_CLS
	IPU_D3_CLS
	NC
	NC

	IPU_D3_SPL
	IPU_D3_SPL
	NC
	NC

	IPU_D3_REV
	IPU_D3_REV
	NC
	NC

	IPU_D0_CS_B
	IPU_LCS0
	NC
	NC

	IPU_PAR_RS
	IPU_PAR_RS
	NC
	NC

	IPU_D0_VSYNC
	IPU_VSYNC0
	NC
	NC

	IPU_WR
	IPU_WRITE
	NC
	NC

	IPU_SER_RS
	IPU_SER_RS
	NC
	NC

	CLK_IPU_SD
	IPU_SD_D_CLK
	NC
	NC

	IPU_D1_CS_B
	IPU_LCS1
	NC
	NC

	IPU_SD_D_IO
	IPU_SD_D_IO
	NC
	NC

	IPU_SD_D_0
	IPU_SD_D_O
	NC
	NC

	
	
	
	




The MIPI has a SPI Interface.


On Emerald IPU, this was the SPI Interface that was used for the display. It will now be used for the MIPI.


The following needs to be done:

1. Remap the SPI to the MIPI Driver



SPI to MIPI Interface
	Somerset Schematic Name
	Argon Pin Name
	Somerset Function
	Emerald IPU Function

	DISP_SPI_MOSI
	CSPI1_DO
	MIPI DIN
	Display SPI

	DISP_SPI_MISO
	CSPI1_DI
	MIPI DOUT
	Display SPI

	DISP_SPI_CS
	CSPI1_CS_0
	
	Display SPI

	DISP_SPI_CLK
	CSPI1_CK
	MIPI SCK
	Display SPI




Other MIPI Interfaces

	Somerset Schematic Name
	Argon Pin Name
	Somerset Function
	Emerald IPU Function

	MIPI_RESET
	USB1_VMOUT
	MIPI MIPI_RES
	Serializer Reset

	
	
	
	




The display has an integrated MIPI Interface.



The only Control to the display is a reset line.



This is in common with the Display reset B implement in Emerald IPU.


Display interfaces
	Somerset Schematic Name
	Argon Pin Name
	Somerset Function
	Emerald IPU Function

	DISP_RESET
	USB1_VPOUT
	Display Reset
	GPIO_DISP_RST_B


13) Imager and Imager-Flash Interfaces


Like Emerald IPU, Somerset will only support one Camera interface and it will be through the IPU.


Somerset will be using the SOC2030.

 

Emerald IPU used the SOC2020. 


The SOC2030 will require new SW work under feature# 27684 and a new Flex imager config file.


The Somerset IPU to Imager interface will be the same as the Emerald IPU to imager interface.



IPU Camera Interface to Imager

	Somerset Schematic Name(s)
	Argon Connection
	Somerset Function
	Emerald IPU Name

	IPU_CSI_DATA(9:2), CSI_D(9..0)
	IPU_CSI_DATA_0..9
	8 Imgr Data lines
	CSI_D(9:2), IMGR_DATA(7:0)

	IPU_CSI_PIXCLK, CLK_CSI_PIX
	IPU_CSI_PIXCLK
	Clk From Imgr
	CSI_PIXCLK, CLK_FROM_IMAGER

	CLK_TO_IMGR, IPU_CSI_MCLK, CLK_M_CSI
	IPU_CSI_MCLK
	Clk To Imgr
	CSI_MCLK, CLK_TO_IMAGER

	IPU_CSI_HSYNC, CSI_HSYNC
	IPU_CSI_HSYNC
	Hsync
	CSI_HSYNC, IMGR_HSYNC

	IPU_CSI_VSYNC, CSI_VSYNC
	IPU_CSI_VSYNC
	Vsync
	CSI_VSYNC, IMGR_VSYNC


The Imager also has an I2C interface. This is shared with multiple devices. This is similar to the implementation on Emerald IPU but different devices.


The following needs to be done:

1. Map the I2C to this new imager device.


I2C interface to Imager

	Somerset Schematic Name(s)
	Argon Connection
	Somerset Function
	Emerald IPU Name

	I2C_CAM_SDA, I2C_SDA
	I2C_DAT
	Goes to Imager and Slider LED backlight controller
	Emerald Flip devices

	I2C_CAM_CLK, I2C_CLK
	I2C_CLK
	Goes to Imager and Slider LED backlight controller
	Emerald Flip devices


The Imager has additional GPIO control line for standby and rest. Somerset and Emerald IPU have the same connections.

GPIO interface to Imager

	Somerset Schematic Name(s)
	Argon Connection
	Somerset Function
	Emerald IPU Name

	IMGR_PD
	USB1_VPIN
	Imager Standby
	IMGR_PD

	IMGR_RST, EXT_CAM_RST
	GPIO23
	Camera Reset
	EXT_CAM_RST




Somerset also supports and imager flash where Emerald IPU does not.



The following GPIO connections are used to control the flash.



The following needs to be done:

1. Add all this mapping to the baseline SW for flash control. 


Camera flash related interfaces

	Somerset Schematic Name(s)
	Argon Connection
	Somerset Function
	Emerald IPU Name

	CAM_FLASH_EN
	USB1_VMIN
	
	NC

	CAM_FLASH_TORCH
	GPIO0
	
	NC

	CAM_FLASH_SYNC
	USB1_TXENB
	Camera Flash Sync
	Serializer Standby


14) Display


Main
The Emerald IPU display is common with the Lido Tandem display.  Emerald will use the common dual QVGA (Tandem) display which is comprised of two-color Active Matrix Liquid Crystal Display (AMLCD) of glass construction with White pixels on a Black background. The displays consist of 240 (x RGB Stripe) x 320 pixels with 262144 colors. The two displays are; a 2.0” transflective sub-display (CLI), and a 2.2” transmissive main display. The interface method is high speed serial (HSS) with read/write SPI interface.  There is only one driver IC driving both main and sub-display (CLI).

Somerset will use the following display;

72R76133A01,I-Module, LS QVGA, 320x240, 24bpp TM 2.48” TFT Display
The display consists of 320 (x RGB Stripe) x 240 pixels with 16,777,216 colors. The display interface is MIPI DSI v1.01 r5, D-PHY v0.85, DCS v1.01 with one bidirectional differential data pair and one unidirectional differential clock pair.

The Display MIPI will interface to a MIPI Bridge, SSD2805C, which is located on the other side of the slider to base flex circuit. The MIPI Bridge will then interface to the Argon IPU.

SPI Lines:
	Somerset Schematic Name
	Argon Pin Name
	Somerset Function
	Emerald IPU Function

	DISP_SPI_MOSI
	CSPI1_DO
	MIPI DIN
	Display SPI

	DISP_SPI_MISO
	CSPI1_DI
	MIPI DOUT
	Display SPI

	DISP_SPI_CS
	CSPI1_CS_0
	
	Display SPI

	DISP_SPI_CLK
	CSPI1_CK
	MIPI SCK
	Display SPI


Control Lines:

	Somerset Schematic Name
	Argon Pin Name
	Somerset Function
	Emerald IPU Function

	MIPI_RESET
	USB1_VMOUT
	MIPI MIPI_RES
	Serializer Reset

	IPU_D3_DRDY/DISP_OE
	IPU_DRDY0
	MIPI SHUT/standby
	Serializer ctrl2 for display OE



CLI


Emerald IPU CLI is integrated with the main display – please refer to the main display 
description.

Somerset doesn't have a CLI.
15) 
Lighting


Main Display Backlight
The Emerald IPU Tandem display will be  backlit with 6 shared (TMD module 727120E02) white LEDs in parallel connected to the Atlas main and auxiliary display drivers through a 2 way light guide.  The LEDs are connected to pins LEDMD1-LEDMD4, LEDAD1 and LEDAD2.
The Somerset display will be backlit with LEDs controlled via and I2C backlight driver.

Device Address 0x77. This LED driver will also control The backlight for the slider keypad. 


CLI Display Backlight

Emerald IPU CLI share the same light guide with the main display therefore will be driven anytime the Main Display is driven via a 2 way light guide.
Somerset doesn't have a CLI.


Keypad Backlighting
Emerald IPU uses 8 LEDs for keypad backlighting controlled by ArgonLV GPIO or SC12 PWM and a single lighting zone.
Somerset uses two lighting zones. The Slider zone will LED and controlled by the same I2C device that controls the display backlights. The base zone will be EL and controlled by Argon GPIO25. 


Music Key Backlighting
Emerald IPU music keys (capacitive keys) are on the display glass and will use the CLI/Main display backlight for the music keys.
Somerset will use the Navigation keys when in music mode. This will be the same lighting zone as the slider keypad.


Bluetooth Indication




No differences from reference product


Flash LED
Emerald IPU doesn’t have support for Flash LED.
Somerset will have flash lighting the same as Volans and Corsica.
This will use Argon GPIO0 for torch control, Argon USB1_TXENB for flash sync, and Argon USB1_VMIN for flash enable



Sign-of-life




No differences from reference product – LED controlled by Atlas CHRGLED output.



Privacy LED



No differences from reference product
16) 
SIM

No differences from reference product.
17) 
Ambient Light Sensor


Emerald IPU has and I2C controlled sensor.

Somerset will not have a sensor at this time.
18) 
MicroSD

No differences from reference product.
19) 
Bluetooth


Chip delta????
20) 
Keypad
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SiERRA Work
This is a new keypad mapping for SiERRA to implement and the number of keypad elements exceeds the current enumeration definition. 
DL-Keypad/UIS Work

These dual use keys may require new key codes and associated SW support for those codes.


Flex

The flex appears to support the number of required keypad enumeration. Just need DL-Keypad to verify this.

Summary of SW Changes:


1. …


2. …

21) 
GPS

No differences from reference product.

22) 
Vibrator Motor
Emerald IPU uses a linear vibe implementation that uses Argon, Altas, and external hatpic driver. Somerset will use a simple rotary vibe. All the Emerald IPU controls need to be disabled to low power states and the Altas rotary vibe control needs to be enabled.

Argon GPIO affected



GPIO4



Emerald IPU Cap Touch ???? Is this applicable ????




This is a NC on Somerset and should be defaulted to lowest power state.



GPIO8



Emerald IPU to Haptics Vib Chip



This is a NC on Somerset and should be defaulted to lowest power state.



GPIO12



Emerald IPU to Haptics Vib Chip



This is a NC on Somerset and should be defaulted to lowest power state.

Atlas GPIO affected



VVIB



Enable Regulator Vibe control to 1.3V



LSPL



This is a NC on Somerset. Don't know if any work is required here.

Summary of SW Changes:


1. …


2. …

23) 
Atlas Power

Somerset and Emerald IPU will be the same except for the following:
VMMC2 – Somerset will use this at 2.9V for uSD, Emerald IPU will not use this regulator. Emerald IPU will use an external regulator for uSD controlled by an enable from Argon GPIO36.

Summary of SW Changes:


1. …. HWConfig.c control of VMMC2……


2. …. Set GPIO36 to low power state


3. …. Other affected SW ??

Emerald IPU power tree can be found in the following compass location: ???

Somerset power tree can be found in the following compass location: ???
6 Flexing Requirements


1. New Keycode value to support qwerty keypad.

2. Remove and support for linear vibe wav files or gain setting.


3. Imager file to support SOC2030


4. Audio Cfg file


5. BT file to support BCMxxxx

7 RF Requirements
There are no changes between Emerald IPU and Somerset

	
	Somerset
(North America)
	Emerald IPU
(North America)
	Emerald

(EMEA)

	WCDMA Bands (inc. HSDPA)
	850,1900 MHz
	850,1900 MHz
	2100 MHz

	GSM Bands  (inc. EDGE class 10)
	850, 900, 1800, 1900 MHz
	850, 900, 1800, 1900 MHz
	900, 1800, 1900 MHz


Display with MIPI Interface
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SPI and Control





Argon IPU
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