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Chapter 1 SC15 Evaluation Kit

1.1 Introduction

The NVIDIA® SC15 Evaluation Board Kit enables SC15-specific development and evaluation.
Its modular design supports all SC15 module variants and legacy interfaces.

1.2 Applicable Documentation
To further support use of the SC15 Evaluation Board Kit, use this document along with

= SCI15 Technical Manual and Data Sheet (NVIDIA document DP-01433-001)

1.3 SC15 Evaluation Board Kit Contents

= SCI15 Evaluation Board
= SC15 Module
=  600-80436-0002-100 PCB Assembly for SC15-NM version
=  600-80436-0000-100 PCB Assembly for SC15-8ME version
=  600-80438-001-000: SC15 with 640KB eSRAM and additional, external DDR
memory

= NVIDIA LCD Module
=  600-80431-0000-000 PCB Assembly with Optrex 320 x 240 LCD panel

= Omnivision OV9650 1.3Mpixel camera
= PCI32B-BCA5 Standard Windows PC PCI Card

1.4 Evaluation Board Kit Features

Figure 1.1 shows the SC15 Evaluation Board Kit. The main platform is the SC15 Evaluation
Board, used with the SC15 module (which contains an SC15.) Because the SC15 is available
with different memory configurations, the SC15 module comes with one of the different
configurations on it. (Choose the SC15 module corresponding to the version of SCI15
chosen for your design.) An LCD module completes the kit. The camera module is optional,
as the Evaluation Board comes with a camera already mounted on it.

NVIDIA Proprietary and Confidential SC15 Evaluation Kit 1-1
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SC15 Evaluation Kit

Figure 1.1: SC15 Evaluation Board Kit Block Diagram
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Chapter 2 SC15 Evaluation Board

2.1 Introduction

The NVIDIA® SC15 Evaluation Board Kit has been developed for SC15-specific development
and evaluation purposes. Its modular design supports all SC15 module variants and legacy
interfaces. Basic features of the E433 follow:

Highly configurable operational modes

= Software programmable through 12C
= Manual mode through Switches and Jumpers

Host configuration support for

Type A and Type C interfaces

32Bit and 16bit interfaces

Indirect and direct addressing modes
IPU interface: 16bit, type C

Peripheral devices and interfaces supported

12S Audio using Wolfson WM8731 codec

AC’97 Audio using SigmaTel CODEC

SD Socket with insert detect and write protect

OV 9650 camera module and generic camera interface connector
LCD Interface Connector

JTAG, DSP JTAG

Variable power supply for each rail

SVideo out using Chrontel CH7013B

NTSC and PAL outputs

Modules used with the SC15 Evaluation Board, which enable its use as part of a complete
kit include the following:

= SC15 Module
= 600-80436-0002-100 PCB Assembly for SC15-NM version
=  600-80436-0000-100 PCB Assembly for SC15-8ME version
= 600-80438-001-000: SC15 with 640KB eSRAM and additional, external DDR
memory

= NVIDIA LCD Module
= NVIDIA Camera Module

NVIDIA Proprietary and Confidential SC15 Evaluation Board 2-1
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2.2 SC15 Evaluation Board Features

= Uses PC/PLX PCI card - performance benchmark
= SC15 Module connection to support both rapid design change and different revisions
or SKUs of SC15
= SC15 peripheral components:
= SDRAM/DDR on board (with optional Mictor)
= XTL clock source
= External CLK input as primary source (need GFSDK approval)
= Power measurement Test Points

= Major components
= LCD panel connector
= Low profile camera I/F connector

= Audio CODECs (AC’97/IZS) with connectors

= Mictor for host and connector for 12S

= |2C programmable core & I/0 power supplies; and manual control with
external card for bring-up

SD card

SC15 GPIO connector for power control

Host Interface connector (PLX I/0O PCI card)
JTAG

I2C PLL OSC as SC15 external clock

NTSC encoder for VGA output

PAL support

Board automation for bus type/width selection

2.3 SC15 Evaluation Board Diagrams

The two figures in this section, Figure 2.1 and Figure 2.2, show the physical layout of the
SC15 Evaluation Board from both the top and bottom view, for easy reference.

2-2 SC15 Evaluation Board Features NVIDIA Proprietary and Confidential
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Figure 2.1: SC15 Evaluation Board Top View

JTAG Port

On-Board

Camera Interface

Camera Module

JTAG

Lineln[ CCE

g 111

R20 5o cARD ON BACKSIDE

c31

0og DI]DI]I]DI]I]I]I]I]I]I]|]|]|]D|]|]|]|]|]|]|]I]

@oira0

OmniVision Camera Conn

0000000
CAMERA MODULE INTERACE

[N
—

0000000000
OOOOOOOOOO o

0~ O O_ U U U U U U D UUI]I]I]I]I]UUUUUUUUUUUUUUUUUU RITAG HOTANS
i S Q0100
Line Out [ Lo 5,0k G »Eo & o st Grgl gt
Cirlodk»ode =° E° e o UZE‘M‘ID e
* »podk i B megg mQO i ]
T‘—" ; i o z
Microphone [ OO e g, B’EO e} @ 125 MER SETTINGS o Nt o = o = ’;3 ealP © b 1A [00oo00 5 e
T s Tterr v 1z 0 s = Er 2 -
T gaa [ S S Videomput 1 B
ISR HE=., »O
Q O eOgeeg @e, [y CF - i0b Analyzer VF | >C1° 1B
W of0ses $ [ fretall in 25 Go) AL e o
E I“ = EmRee o iggn[E } Jay Summit 12 2-3 3;«1%9";“2 :ﬁ 180-80433-0000-A01
& uclz-czl- e em OO, mQoamﬂﬁﬂﬂ ?@O@ - -- g c10e3)
z o DD: “7 B = »[0oq -lu |f & o o8
L = 5 182 T ce,” somt v st R &og 300
= 125 rest poinTs m | I oo lizgnm 8 - II peon nee g "'l catgm
o = o000 a4 s — —88 o e &3 g
2 . ss
958 o wm s i = CI @ = =]
= J8 Install Pin 2-3|J16 — [E=01
o Bla 3 instalt pin o3| PO O Q) — [ — o1
o 8|S , |mhminiroode e [—— = 5 E,| —
S48 el B 23
LCD Module o Bl o elood« ::-D = por2%G3
NI |38 tnstall pin 172 o WHP POWER CONN
Interface ° @ =
° ] =
o © [y E
IR )
o g °
° LCDIObservatlon SE
g E = <1
NERS SH— Bus Analyzer VF gi. i L SC15 Module =
cs03 cous g =g
L : ° jpaveed WL g2 -~ SE Connectors [ s
<G 58E - 3 : [
O B L= =t a4 nages
@ ez B H =[l C127 R128G0)
00]4 o fé m '.D@H: ® °eE : O EEE}
Sovige o a3 Emes b ) 31 95 3G
D 3 o3 —‘m L
. o [uun]l 3 5 ==
SVideo | _o° |3 fipo I Q| g (= e o e = o
TV Out O [E ] . = g o OO —— [
u 60 3“”3 MEEERES e v c -RBDB v VZOTmW o e =g R
Sivare A G910 Controls 3 31 e 028
¥ .opoio0n0, *08800000 R b = SIS =
S HVDD Select ost Doto Monitor oy ress Noniter 51
Js Resst s1 2 20 Je1 33 PR
=H 100 & J &2 o LT L 3 g
= 8:8& eoseprsmn | DDDDDDDD (slelwlel 00000 00000 ’g‘:’g‘g
—H oo ] Configuration g g e @b Clem - gl a0 B2
. L . @
— o2 Switch Banks gL 20 tn -2 ext o Host Bus R L aepo mw
— 0:0 ) ‘ )
Panel IO —C [0 -— = & = Q 0000000000000 Analyzer I/F \OOO\ \OO\ \O\
=g oD 92 2 o 0“0 00,070
— 8:845 gi S S% STATUS LEDS B W‘@W@Sﬂ o 0S5 DS6 DS7 D8 D59 DS100511 2
= - : S s 333 SEE = ELlz
S5 BB Sl ST W m,, oRE ool BEBREHEGE
.o oio o0 ZEEE o BE > i isa:
—: — 3 EliS] Y T LR R
Status LEDS Status LEDs

External Clo
Inputs

NVIDIA Proprietary and Confidential

SC15 Evaluation Board Diagrams 2-3



Preliminary Information
NDA Required

SC15 Evaluation Board

Figure

2.2

SC15 Evaluation Board Bottom View
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Chapter 3 Functional Overview

3.1 Feature Overview

= Host interface
= Wireless Media Processor Module Support
= Video input

=  On-board Camera

= Camera Module Connector

= LCD Display Support

=  TVout
= Audio
= |2C Codec

=  AC97 Coded

I2C Control Bus

= Clocking
=  Power
= Power Management
= Power module
= Debug support
= JTAG
= Standard
= DSPJTAG

NVIDIA Proprietary and Confidential Functional Overview 3-1
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Functional Overview

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

Reset

The Maxim 6306UK4.4 is used to generate a 200 ms reset. The reset is triggered three
ways:

= Turning on the PCI32B-BCAXx

= Depressing the SW1 push button
= Issued by JTAG debugger

= Issued by Host GPIO.

12C Source

There are two sources for the 12C interface:

=  Host12C
= SCI1512C

The default is the Host system. The User must configure SW3-7 to use the SC15’s 12C.

Power

All power rails of the SC15 are controlled by high-precision voltage regulators (SMB120 or
SMB113.)

The voltage levels can be programmed via 12C

SMB120 and SMB113 are accurate to +/- 50 mV of the programmed voltage value
Core voltage regulators are all controlled by the Summit SMB113, at address 0x84h.
Host and SD card 10 voltages are controlled by the SMB120 at address 0x80h

LCD, camera, audio Codec, and DRAM memory IO voltages are controlled by the
SMB113 at address 0x88

SD
Two of SC15’s GPIOs are used in the following configuration:
= SD Detect on SGPOO of SC15

= True=1
= False=0

= Write Protect SGPO1 of SC15
= True=1
= False=0

Camera

The SC15 Evaluation Board supports an on-board camera, the Omnivision OV9650
1.3 Mpixel CMOS sensor.

A customer-specific camera board may be installed and tested by using the expansion
connector on the SC15 Evaluation Board.

The SC15 controls the 12C for these two modules.

3-2 Feature Overview NVIDIA Proprietary and Confidential
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Chapter 4

Power Management

4.1 SC15 Power Rails

This section highlights the SC15 power rails, adjustment of those rails, and software
power management of the SC15.

= SCI15 Power Requirements

= System

AOCVDD 1.2*%.15=0.18 W
MMCVDD 1.2*.08=0.096 W
VECDD 1.2*.45=0.54 W
TDCVDD 1.2*.3=0.36 W

I/O pads ~ Ave 2.5*.1=0.25 W

Total Power =1.4 W

CODECS (AC'97)

3.3*0.1=0.33 W + 5.0%0.08=0.26 W

SD card =3.3%*0.1=0.33 W

100 mW - 400 mW based on camera

MDDR (x32) = 1.8%¥0.08 = 0.15 W (REF mode)
Display (0.5-1.5 W) BL “ON”

SC15=1.4W

Card Operating Power
~1.4W+2.65W=4.0W

NVIDIA Proprietary and Confidential Power Management 4-1
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Figure 4.1: SC15 Power Rails
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4.2 Software Power Management
Table 4.1: Software Power Management Configuration
u3o Control 0 1 Description
10-0.3 AOCVDD ON OFF Main core voltage On/Off
10-0.4 VECVDD ON OFF Video core voltage On/Off
10-0.5 TDVCDD ON OFF 3D core voltage On/Off
10-0.6 MMCVDD ON OFF Embedded memory voltage On/Off
10-0.7 SDVDD ON OFF SD Interface voltage On/Off
10-1.0 VVDD ON OFF Camera Interface voltage On/Off
10-1.1 DPD_ DPD Normal SC15 DPD mode
mode
10-1.2 POWER_EN Plugged Unplugg | As Input, allows software to read if an
ed SC15 module is plugged onto the Evalua-
tion Board.
10-1.3 LDVDD ON OFF Display Interface voltage On/Off
10-1.4 AVDDOSC ON 0osc Crystal oscillator voltage On/Off
10-1.5 AVDDP1 ON OFF PLLO voltage On/Off
(May use to control EMCVDD on this bit if
PLL voltage control is not required.)
10-1.6 AVDDP2 ON OFF PLL1 voltage On/Off
(May use to control EMCVDD on this bit if
the PLL voltage control is not required.)
10-1.7 HVDD OFF ON Host Interface voltage On/Off (should be
provided as default by host)
4.3 Software Power Rails Adjustment

Use the 12C to adjust the following supply voltages.

Table 4.2: Software Power Management Configuration

u3o Control Description
ue7 AOCVDD Main core voltage level control
u66 VECVDD Video core voltage level control
u6e9 TDVCDD 3D core voltage level control
uzi MMCVDD Embedded memory core voltage level
control
u40 VVDD Camera Interface voltage level control
u3e AVDDP1 PLLO voltage level control
u3z AVDDP2 PLL1 voltage level control

NVIDIA Proprietary and Confidential

Software Power Management 4-3




Preliminary Information
NDA Required Power Management

4-4 Software Power Rails Adjustment NVIDIA Proprietary and Confidential



Preliminary Information

SC15 Eval3 Board Kit User Guide vO1 NDA Required
Chapter 5 Evaluation Board Configuration
5.1 Hardware Configuration

Configure the Evaluation Board by switch banks and jumper settings detailed in this
chapter. Switch banks S2, S3, S4, and S5 are located as shown in Figure 5.1.

Figure 5.1: SC15 Evaluation Board Switch Banks
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Evaluation Board Configuration

5.1.1

Switch Bank Configuration Details

Configure the Evaluation Board using switch banks S1, S2, S3, and S4. Details for doing so
follow. In each table, shaded cells indicate default configuration settings.

Table 5.1: Switch Bank S2: Auto and Manual Configuration

Name Configuration Description Switch Function
AUTO / MANUAL ON = Normal All SC15 and board control sig- | Auto Override of board configura-
OVERRIDE nals are controlled by switch tion: If this switch is set to OFF,

S3.

OFF = Override

All SC15 and board control sig-
nals are controlled by SPB GPIO
expander. This switch position
overrides other switches of S2.

the controls are configured by
software only using SPB.

MODE ON = Manual MOD pins controlled by SW4 SC15 MOD pins HW or SW config-
(partial auto mode) OFF = Auto MOD pins controlled by SPB uration: This switch has effect
GPIO expander only when S2-1 is ON
BUS WIDTH 16 / 32 ON = Manual 16-bit/32-bit Host I/F con- 16bit or 32bit Host I/F HW or SW
(partial auto mode) trolled by SW4 configuration: This switch has
OFF = Auto 16-bit/32-bit Host I/F con- effect only if S2-1 is ON
trolled by SPB GPIO expander
BUS TYPE C ON = Manual Type C controlled by SW4 Type C HW or SW configuration
EMULATION OFF = Auto Type C controlled by SPB GPIO This switch has effect only if S2-1
(partial auto mode) expander is ON.
VARIABLE LATENCY ON = Manual Variable latency controlled by Variable latency HW or SW config-
(partial auto mode) S3. Only supported in certain uration: This switch has effect
Host platforms. Please refer to only if S2-1 is ON.
schematics for more details.
OFF = Auto Variable latency controlled by
SPB GPIO expander
SPARE ON = GND N/A Programmable I/0. Defaults as
OFF = Pull up N/A input pulled low.
No Function N/A N/A N/A - No Function
INDIRECT ON = LSB SC15-A[3:2] address bits are In Indirect mode configuration
ADDRESSING REMAP controlled by Host A[3:2] SC15 address bits A2 and A3 can
OFF = MSB SC15-A[3:2] address bits are be shifted to higher bits for easier

controlled by Host A[22:21]

address and data mapping by the
software

5-2 Hardware Configuration
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Table 3.2 details the settings of switch bank S3 for setting various host mode control
configurations.

Table 5.2: Switch Bank S3: Host Mode Configurations

Name Configuration Description Switch Function
MODE BIT 0 ON = Low MODO =0 SC15 MODO pin HW control
OFF = High MODO =1 This switch has effect only if S2-1
and S2-2 are ON
MODE BIT 1 ON = Low MOD1 =0 SC15 MODI1 pin HW control
OFF = High MODI = 1 This switch has effect only if S2-1
and S2-2 are ON
MODE BIT 2 ON = Low MOD2 =0 SC15 MOD?2 pin HW control
OFF = High MOD2 =1 This switch has effect only if S2-1
and S2-2 are ON.
MODE BIT 3 ON = Low MOD3 =0 SC15 MOD3 pin HW control
OFF = High MOD3 =1 This switch has effect only if S2-1
and S2-2 are ON.
BUS 16/32 ON = 16Bit MOD4 =0 SC15 Host I/F bus width configu-
OFF = 32Bit MOD4 =1 ration.
This switch has effect only if S2-1
and S2-3 are ON
BUS TYPE C ON =Type C Host I/F emulates Type C SC15 Host I/F type configuration
Emulation OFF = Type A Host I/F emulates Type A This switch has effect only if 52-1

and S2-4 are ON.

VAR LAT WRITE

ON = Dedicated

Dedicated WR2n signal for vari-

able latency

OFF = Standard

Single WRn signal for fixed and
variable latency

Allows using a dedicated Write
signal for variable latency (avail-
able only on some platforms).
Usually the same WRn signal is
used for fixed and variable
latency (let switch to OFF).

This switch has effect only if S2-1
and S2-4 are ON

INDIRECT

ADDR/DATA CON-

TROL

ON = Al Host Al is the address/data
control
OFF = A2 Host A2 is the address/data

control

SC15-A2 configuration in indirect
mode.

It can be controlled by Host Al or
A2.
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Generic Input states are controlled through switch bank S4, shown in Figure 5.1.

Table 5.3: Switch Bank S4: Generic Switch 10s

Name Configuration Description Switch Function
1 INPUT SWITCH 1 ON = High U520 bit 1.4 =1 General Input Switch HW control
OFF = Low US20 bit 1.4 =0 This switch has an effect only if
U520-1.4 is configured as an
input.
2 INPUT SWITCH 2 ON = High U520 bit 1.5 =1 General Input Switch HW control
OFF = Low U520 bit 1.5=0 This switch has an effect only if
U520-1.5 is configured as an
input.
3 INPUT SWITCH 3 ON = High U520 bit 1.6 =1 General Input Switch HW control
OFF = Low U520 bit 1.6 =0 This switch has an effect only if
U520-1.6 is configured as an
input.
4 INPUT SWITCH 4 ON = High U520 bit 1.7 =11 General Input Switch HW control
OFF = Low U520 bit 1.7=0 This switch has an effect only if
U520-1.7 is configured as an
input.
5 NOT USED N/A
6 NOT USED N/A
7 NOT USED N/A
8 NOT USED N/A
Use switch bank S5 to configure host bus address mapping, deep power down (DPD_), and
voltage control states for HVDD and video.
Table 5.4: Switch Bank S5: Miscellaneous Control
Name Configuration Description Switch Function
1 ADDR MAP CTRL O | ON = No Remap Host A23 remains A23 Used to control address mapping
OFF = Remap Host Interface A23 is setto 0 | from PCl adapter.
and A23 is passed to A25. This switch has an effect only if U518
interface 0 is disabled as an output.
2 ADDR MAP CTRL 1 | ON = No Remap Host A24 remains A24 Used to control address mapping
OFF = Remap Host Interface A24 is set to 0. | from PCl adapter.
This switch has an effect only if U518
interface 0 is disabled as an output.
3 ADDR MAP CTRL 2 | ON = No Remap U520 bit 1.6 =1 Used to control address mapping
OFF = Remap U520 bit 1.6 =0 from PCl adapter.
This switch has an effect only if U518
interface 0 is disabled as an output.
4 DPD_ DISABLE ON = Enabled N/A Used to put the chip in Deep Power
OFF = Disabled Down
This switch has an effect only if U518
interface 0 is disabled as an output.
5 CTRL HVDD ON = Disable PCI Turns Host power (from the This switch has an effect only if U518
Board HVDD PCl board) On and Off interface 0 is disabled as an output.
power
OFF = Enable PCI
Board HVDD
power
6 VIDEO POWER N/A TBD, Not used yet This switch has an effect only if U518
ENABLE interface 0 is disabled as an output.
7 NOT USED N/A
8 NOT USED N/A

5-4 Hardware Configuration
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5.2

Software Configuration

Software configuration and control of the SC15 Evaluation Board is implemented primarily
over the 12C bus.

5.2.1

12C/SPB Address Map

Table 5.5 gives the 12C Address Mapping. (12C is sometimes also called SPB in other SC15
documentation.) The following tables give details for specific I2C address locations.

Table 5.5: SPB Address Map

SPB Function Device Reference
Address
0x36h 12S Audio Wolfson WM8731 CODEC U526
0x40h Host modes and LEDs PCA9555 12C Expander U520
0x44h Video Control and GPIOs PCA9555 12C Expander us507
0x46h Address Remap and Miscellaneous PCA9555 12C Expander U518

Power Controls

0x60h Onboard camera Omnivision 9650 J19
0x80h 10 and Auxiliary Power Controller Summit SMB120 U505
0x84h Core Power Controller Summit SMB113 u26
0x88h 10 Power Controller Summit SMB113 U504
0xAO0h SC15 WMP Module ID EEPROM Microchip 24LC024 WMP Module
0xA2h EVAL3 Module ID EEPROM Microchip 24LC024 utls
OxAEh LCD Module ID EEPROM Microchip 24LC024 LCD Module
0xBOh Sysclk PLL AMI FS7140 uz
OxEAh PC to TV Encoder Chrontel CH7013B u3
TBD Generic Camera Module TBD TBD
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Table 5.6: 0x40h: Host Mode Details

0x40h | Name | Direction | Description 1/0 Function
Port O
PO-0 MODE BIT 0 Output Set inverted value of SC15 MDO 1 = Active Low Handshake
pin. 0 = Active High Handshake
This control has effect only if S2-1
and S2-2 are OFF
PO-1 MODE BIT 1 Output Set inverted value of SC15 MD1 1 = No Handshake Mode
pin. 0 = Handshake Mode
This control has effect only if S2-1
and S2-2 are OFF
PO-2 MODE BIT 2 Output Set inverted value of SC15 MD2 1 = Direct Addressing
pin. 0 = Indirect Addressing
This control has effect only if S2-1
and S2-2 are OFF
PO-3 MODE BIT 3 Output Set inverted value of SC15 MD3 1 = Asynchronous Mode
pin. 0 = Synchronous Mode
This control has effect only if S2-1
and S2-2 are OFF
PO-4 HOST BUS WIDTH | Output Set host interface bus controls for 1 = 16Bit Addressing
appropriate bus width. 0 = 32Bit Addressing
This control has effect only if S2-1
and S2-2 are OFF
PO-5 HOST BUS TYPE Output Set host interface bus controls for 1 = Type C Host Bus
appropriate bus type. 0 = Type A Host Bus
This control has effect only if S2-1
and S2-2 are OFF.
PO-6 WRITE SELECT Output Select Write Enable from one of two 1 = Set WE_ to Pin 32 of
host interface pins. Host interface connector.
This control has effect only if S2-1 0 = Set WE_ to Pin 22 of
and S2-2 are OFF. Host interface connector.
PO-7 SYSTEM RESET Output Create a 10 ms system reset. 1 = Re-arm Reset Trigger
This control has effect only if S2-1 0 = Generate Reset Pulse
and S2-2 are OFF
Table 5.7: 0x40h: LED Status and Switch Details
0x40h | Name | Direction | Description | 1/0 Function
Port 1
P1-0 STATUS LED 0 Output Control LED DS4 1 = LED Off
0=LED On
P1-1 STATUS LED 1 Output Control LED DS3 1 = LED Off
0=LED On
P1-2 STATUS LED 2 Output Control LED DS2 1 = LED Off
0 =LED On
P1-3 STATUS LED 3 Output Control LED DS1 1 = LED Off
0=LED On
P1-4 INPUT SWITCH 1 Input Read value of S4-SW1 1 =SW Input On
0 = SW Input Off
P1-5 INPUT SWITCH 2 Input Read value of S4-SW2 1 = SW Input On
0 = SW Input Off
P1-6 INPUT SWITCH 3 Input Read value of S4-SW3 1 =SW Input On
0 = SW Input Off
P1-7 INPUT SWITCH 4 Input Read value of S4-SW4 1 =SW Input On
0 = SW Input Off

5-6 Software Configuration
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Table 5.8: 0x44h: Video GPIO Details

0Ox44h | Name | Direction | Description 1/0 Function
Port O

PO-0 VGPO Input/Output User Defined I/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

PO-1 VGP1 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

P0O-2 VGP2 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

PO-3 VGP3 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

PO-4 VGP4 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

PO-5 VGP5 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

PO-6 VGP6 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

PO-7 VGP7 Input/Output User Defined 1/0 passed to Generic Cam- 1 = Logical High
era Connector J30 0 = Logical Low

Table 5.9: 0x44h: Miscellaneous GPIOs and Video Control Details
0x44h | Name | Direction | Description | 1/0 Function
Port 1

P1-0 MGPIOO Input/Output User Defined I/O passed to Test point TP9 1 = Logical High
for miscellaneous control applications. 0 = Logical Low

P1-1 MGPIO1 Input/Output User Defined 1/0 passed to Test point TP6 1 = Logical High
for miscellaneous control applications. 0 = Logical Low

P1-2 MGPIO2 Input/Output User Defined I/0 passed to Test point TP10 1 = Logical High
for miscellaneous control applications. 0 = Logical Low

P1-3 MGPIO3 Input/Output User Defined I/O passed to Test point TP7 1 = Logical High
for miscellaneous control applications. 0 = Logical Low

P1-4 MGPIO4 Input/Output User Defined I/0 passed to Test point TP11 1 = Logical High
for miscellaneous control applications 0 = Logical Low

P1-5 MGPIO5 Input/Output User Defined 1/0 passed to Test point TP8 1 = Logical High
for miscellaneous control applications. 0 = Logical Low

P1-6 Video Shut- | Output Shutter control output that is passed to 1 = Logical High
ter Generic Camera Interface J30. 0 = Logical Low

P1-7 Video Reset | Output Video Reset control output that is passed 1 = Logical High
to Generic Camera Interface J30. 0 = Logical Low
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Table 5.10: 0x46h: Address Mapping and Miscellaneous Power
0x46h | Name | Direction | Description | 1/0 Function
Port O
PO-0 ADDR MAP CTRL 0 |OQutput Remap A23, A24 and A25. ADDR CTRL *#
(AMO) This control has effect only if S4-1 is setto [AM2 [AM1 [AMO [A25 [A24 [A23
OFF
PO-1 ADDR MAP CTRL 1 |OQutput Remap A23, A24 and A25. 0 X 0 0 0 0
(AM1) This control has effect only if S4-2 is setto [X X 1 A25 |A24 |A23
OFF
PO-2 ADDR MAP CTRL 2 |Qutput Remap A23, A24 and A25. 1 X 0 A23 (0 0
(AM2) This control has effect only if S4-3 is set to
OFF
PO-3 DPD_ Output Set DPD Mode On or Off 1 = Disables DPD_
This control has effect only if S4-4 is set to [0 = Enables DPD_
OFF
P0-4 CONTROL HVDD Output This control has effect only if S4-5 is set to |1 = Enables PCl board regulator
OFF
0 = Disables PCl board regulator
PO-5 VIDEO 1/O ENABLE |Output Enable the Camera Module Video 10 voltage |1 = Enables Voltage
This control has effect only if 54-6 is set to [0 = Disables Voltage
OFF
PO-6 SPARE Input Takes input from S5.7 1 = Switch On
0 = Switch Off
PO-7 SPARE Input Takes input from S5.7 1 = Switch On
0 = Switch Off

** Default Condition:

= AM2=0
= AMI1 =X
= AMO=1
= A25=0
= A24=0
= A23=0

5-8 Software Configuration
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Table 5.11: 0x46h: Address Mapping and Miscellaneous Power

0x46h | Name | Direction | Description | 1/0 Function
Port 1
P1-0 SUMMIT POWER Output Generic Power Enable for Summit Core 1 = Logical High
ENABLE 1 Voltage 0 = Logical Low
P1-1 SUMMIT POWER Output Generic Power Enable for Summit Core 1 = Logical High
ENABLE 2 Voltage 0 = Logical Low
P1-2 PWR GPIO 0 Input/Output User-defined 1/0O passed to Power Module 1 = Logical High
0 = Logical Low
P1-3 PWR GPIO 1 Input/Output User-defined I/O passed to Power Module 1 = Logical High
0 = Logical Low
P1-4 POWER HEALTHY Input Power good indication from the power 1 = Power Good
subsystem. 0 = Power Fault
P1-5 AC’97 AUDIO Output Resets the AC97 Audio CODEC. 1 = Normal Operation
RESET 0 = Resets Audio
P1-6 EXT HVDD OFF Input Indicates if external HVDD is present. 1 = External HVDD Off
0 = External HVDD On
P1-7 EFUSE BURN TRIG- | Output Trigger signal passed to SC15 module to 1 = Logical High
GER trigger EFUSE burn sequence. 0 = Logical Low
Table 5.12: 0x40h: Miscellaneous Control
uz27z Name Configuration Description Bit Function
10-0.0 CRTL_MDO 0 MDO =0 SC15 MODO pin is under software control
1 MDO = 1 Set S2-1to OFF
10 0.1 CRTL_MD1 0 MD1 =0 SC15 MOD1 pin is under software control
1 MDIT =1 Set S2-1to OFF
10 0/2 CRTL_MD2 0 MD2=0 SC15 MOD?2 pin is under software control
1 MD2 =1 Set S2-1to OFF
10 0.3 CRTL_MD3 0 MD3 =0 SC15 MOD3 pin is under software control
1 MD3 =1 Set S2-1to OFF
100.4 CTRL_32_16 0 Host I/F is 16bit mode SC15 Host I/F bus width configuration
1 Host I/F is 32bit mode Set S2-1to OFF
10 0.5 CTRL_TYPE.C | O Host I/F is Type C Emulation SC15 Host I/F Type configuration
1 Host I/F is Type A Emulation Set S2-1to OFF
10 0.6 CTRL_WR_LAT | O Dedicated WR_ signal for variable Allows using a dedicated Write signal for
latency variable latency (available only on some
1 Single WR_ signal for fixed and platforms).
variable latency Usually the same WRn signal is used for
fixed and variable latency (let switch to
OFF).
Set S2-1to OFF
10 0.7 12C_RESET Falling edge Create a low pulse reset on SC15 SW Reset of the board
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Use specific U30 bits to control the Evaluation board when plugged on to the NVIDIA PCI
board (PCI32B-BCA2), which provides only 24 address bits. The address MSB (A23) gets
shifted to access the complete SC15 mapping, which requires 26 address bits.

Table 5.13: U30 Bits for Configuration to Old PCI Board

PCl Board

u3o

10_0.0

10_0.1

10_0.2

Description

“Old” PCI32B-BCA2

A23 from Host is shifted to A25 of SC15,
A[24:23] on SC15 are switched to ground

Current 1 1 Complete address mapping is managed
PCI32B-BCA5 by the Host (A[25:0])
5.2.2 Modes Summary
This section summarizes the manual and auto modes.
5.2.2.1 Manual Mode

In manual mode, use the switch positions for SW3 and SW4 shown in Table 5.14 for

different host I/F modes.

Table 5.14: U30 Bits for Configuration to Old PCI Board

Latency Switch | Mode Position

SW3-1 On

SW3-2 On

SW3-3 On

SW3-4 On

Fixed SW4-1 On
SW4-2 On

Ready Low SW4-1 On
SW4-2 Off

Ready High SW4-1 Off
SW4-2 Off

SW4-3 Direct On

Indirect Off

SW4-4 Asynchronous | On

Synchronous Off

SW4-5 16 Bit On

32 Bit Off

SW4-6 Type A Off

Type C On

5.2.2.2 Auto Mode

Use the swtich positions of SW3 and outputs of U27 (the GPIO expander) in Table 5.15 for
the different host I/F modes when using Auto Mode.

5-10 Software Configuration
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Table 5.15: U30 Bits for Configuration to Old PCl Board

Latency Switch/Bit | Mode Position/Output
SW3-1 Off On
SW3-2 X Off
SW3-3 X Off
SW3-4 X Off
Fixed U27_0.0 0
U27_0.1 0
Ready Low U27_0.0 0
U27_0.1 1
Ready High Uu27_0.0 1
U27_0.1 1
U27_0.2 Direct 0
Indirect 1
U27_0.3 Asynchronous | 0
Synchronous 1
U27_0.4 16 Bit 0
32 Bit 1
U27_0.5 Type A 1
Type C 0
5.3 Jumpers

Table 5.16: Clock Source Selection Jumper Configurations

Jumper Control Position Description
J7 Refclk1 Source 1-4 I12C clock generator U29
2-5 Oscillator 13 MHz
3-6 Chrontel pixel clock
J16 SC15 External Clock 1-2 12C Clock Generator (U29)
sources: 2-3 Oscillator
Sysclk and RefclkO (13 MH2z)
Open Use only when a 3.6864 MHz crystal is
(No Jumper) mounted on the SC15 Module.
J17 Camera Master 1-2 SC15 (VSMCLK) generates the camera
Clock clock
2-3 Oscillator socket

Table 5.17: 12S/AC97 Selection Jumper Configurations

Jumper Control Position Description

J14/)15 Line in select 1-2 12C
2-3 AC97

J10/)11 Microphone select 1-2 12S
2-3 AC97

J9/8 Line out select 1-2 12S
2-3 AC'97

J16/J17/)18 Codec interface 1-2 12S
select 2-3 AC97
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Table 5.18: SRCLOCK Frequency Select

Jumper Control Position Description
J40 SRCLK_GEN 1-2 SRCLK_GEN source: SO of ICS661 (U28)
J42 SRCLK_GEN 1-2 SRCLK_GEN source: S1 of ICS661 (U28)
J44 SRCLK_GEN 1-2 SRCLK_GEN source: S2 of ICS661 (U28)
J46 SRCLK_GEN 1-2 SRCLK_GEN source: S3 of ICS661 (U28)

5.4 Clock Headers

Table 5.19: Clock Headers

Jumper Control Position Description
JP1 REFCLKO 1 Header for oscillator
JpP2 NC 1 Header for oscillator
JP3 CLK 1 Header for oscillator
JP4 HGPIO5 1 Header for oscillator
JP5 HGPIO6 1 Header for oscillator
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Chapter 6 Software Mapping

6.1 Software Mapping

Table 6.1 gives 12C addresses for different devices.

Note: Digital potentiometer devices cannot be read back on I2C.

Table 6.1: 12C Mapping for Different Devices

Device Type Reference A dldzriss Description
PCA9555 GPIO Expander U520 0100000 Modes, LEDs, Switches
U518 0100001 Aux Controls, DPDn, Address Remap
us07 0111000 Spare GPIO for the camera board
FS7140 Clock generator uz 1011000 SC15 external clock (OSCFO), usually 13
MHz from Baseband
J16 must be on 1-2 position to use this
clock on SC15
24LC024 EEPROM ut4 1010001 Remote inventory (Board configuration
summary)
SMB120 Voltage regulator TBD 1000000 SC15 10 power
SMB113 Voltage regulator TBD 1000010 SC15 Core power
TBD 1000100 SC15 10 power
CH7013 SVideo out TBD 1110101 Wolfson 12S Codec
241LC024 TBD SC15 Module EEProm
241C024 TBD LCD Module EEProm
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Chapter 7 SC15 Module

7.1 Introduction

The SC15 Module holds the SC15, external components, and headers for routing SC15
signals to the Evaluation Board.

The key components on the module are

= SC15
= No additional memory
= 2MB additional memory
= 8MB additional memory

= SC15 BGA 0.5mm pitch socket (optional for initial lab/software development)
= Crystal for the SC15 clock.
= Samtec 0.5mm Headers
= all SC15 I/0 signals to applicable boards (such as the Evaluation Board)
= no signals going through these headers go to the memory interface.
= |12C PROM for module identification, can be interrogated by the Host I12C
= Test Points to monitor rail voltages
= MICTOR on memory I/F for Debug (option for 2MB and 8MB memories configurations)

NVIDIA part numbers
= 600-80436-0002-100 PCB Assembly for SC15-NM Modules

= 600-80436-0000-100 PCB Assembly for SC15-8ME modules
=  600-80438-001-000: SC15 with 640KB eSRAM and additional, external DDR memory

Figure 7.1 depicts the SC15-NM module.
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Figure 7.1: SC15-NM Module Block Diagram
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7.2 SC15 Module Components
The SC15Wireless Media Processor (WMP) has the following key features:

= Camera interface with support for 8bit ITU-R BT656 YUV or 10/12 bit RAW data format
up to 96MHz data rate (3M Pix sensor @ 15fps).
= Host interface
= direct and indirect interface
= Xx16 and x32 bit data bus

LCD FP interface with support up to 18bit RGB or 1or 2 channel serial interface
External X32 bit Mobile SDRAM or mobile DDR SDRAM interface

SD card interface

Audio 12S or AC’97 interface support

12C serial interface used to communicate with camera for adjustments

GPIOs

Separate 1/0O Power and isolated core power
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7.3 SC15 Module Interface Details

The module contains the SC15 with all interfaces routed to headers with the exception of
the crystal clock pins and SDRAM/DDSDRAM, where appropriate.

Interfaces supported by SC15 family of devices

= Host
The host interface functional block in the SC15 has the following features
= Type A or Type C host interfacing with fixed or variable latency
= 16Bit or 32bit data bus width
= Asynchronous and synchronous support
= Direct and Indirect address mapping supported along with
= fixed cycle
= ready handshake
= wait handshake access

= SCI15 reset is supplied by the Eval Board as a system reset

= SDRAM/DDR
= The modules support either
= No external memory (Internal RAM only)
= 2MB External Memory
= 8MB External Memory

= SD and SDIO support
= The SD detect pin connection TBD and may be routed on the base board to the
Host GPIO.

= 12S/AC97
= Full-duplex synchronous serial channel interface to an external codec.
= Support for AC'97 and I2S.
=  Programmable FSYNC and SCLK polarity, stop value, direction
= FSYNC dividers up to 256

= Video input
= Interface supports YUV or Bayer
= Designed to interface to camera modules
=  Maximum clock/data rate (interface): 96 MHz
= 12C control interface for camera control and configuration:
If used on the base board to drive 12C and the LCD, may require a voltage
translator, depending on design criteria and rail voltages.
= 12C
=  Bus master I2C interface -
= Used to configure the camera and the 12S codec
= Additional circuitry may be required on the base boards if 12C is routed to
other devices with different rail voltages

= Video Output - LCD Interface
= Support for VGA and QVGA panels.
= Backward compatible interface with existing panel modules.
= Forward compatible interface for new SC15-based panel interface signaling.

= Oscillator
= On-board crystal or
= Clock sourced from base board
= Jumper configuration switches between the two
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= Power Supply

= |/O supply tolerance to be better than +/-10%, respective to rail voltage

= The regulation tolerance between any of the core power supplies to be better
or equal to +/-5%

= Core power to be adjustable in <20 mV steps particularly for the Eval/bring-up
phase

= Power supply feed back (FB signals) are routed to the headers for tight control
of the power tolerance and control on the base board

= All power supplies on the modules to be de-coupled adequately to minimize
impedance, improve transient response and suppress power supply noise.

= Boot Strap Pins
= SC15 Host type select and bus width support select pins routed to the
headers. The base board must tie these pins to the appropriate logic level - see
SC15 data sheet for option.

=  E2PROM
= E2PROM on the module is connected to the Host 12C to provide module
configuration data.

= GPIO
= Test points on all GPIO pins as well as all GPIOs routed to the header to the
base board

Figure 7.2 depicts the SC15 connections to external peripheral devices. All I/0, power, and
control (except the memory interface) are routed through the headers to the base card.
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Figure 7.2: SC15-NM Module I/0s Block Diagram
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Chapter 8 LCD Module Description

8.1 Introduction

The SC15 LCD Module enables the designer to view 2D and 3D graphics while evaluating
the SC15 in design. Figure 8.1 shows the location of the module on the evaluation board;

Figure 8.2 gives signal pin-out information.

Figure 8.1: LCD Module on the Evaluation Board

SC15 Platform Board
51" x 5.3"

nierface (16bit)

Host Connector
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Figure 8.2: LCD Module Connector Pin-to-signal Configuration

SC15
New LCD Connector
Description/notes Description/Notes
SC15 Signal | SC15 I/0 Name | Conn Pin Name Pin # Power Blade Pin# Conn Pin Name | SC151/0 Name | SC15 Signal
3.3V from system supply| D3V3 D3V3 D3V3 1 2 SPCK - -
3.3 V from system supply D3V3 D3V3 D3V3| 3 B1-B5 4 SPMOSI - -
3.3 V from system supply D3V3 D3V3 D3V3| 5 GND 6 SPMISO - -
3.3V from system supply| D3V3 D3V3 D3V3 7 GND 8 SPSSn - -
Serial interface diff clock - SC* LDO SC*| 9 GND 10 LD18 LHP1 LD18 LCD Data I/O
Serial interface diff clock + SC LD1 SC 11 GND 12 LD19 LHP2 LD19 LCD Data I/O
Serial interface DataO -| SDO* LD2 SDO¥ 13 GND 14 LDO LDO LDO LCD Data I/O
Serial interface Data0 + SDO LD3 SDO| 15 GND 16 LD1 LD1 LD1 LCD Data I/O
Serial interface Datal -| SD1* LD4 SD1* 17 GND 18 LD2 LD2 LD2 LCD Data I/O
Serial interface Datal + SD1 LD5 SD1 19 GND 20 LD3 LD3 LD3 LCD Data I/O
- - BKLTH 21 GND 22 LD4 LD4 LD4 LCD Data I/O
Panel Control enable]  LPW2 LPW2 LPW2| 23 GND 24 LD5 LD5 LD5 LCD Data I/O
- - BKLT- 25 GND 26 NC26 - -
I STH LD6 STH 27 GND 28 LD20 LVP1 LD20 LCD Data I/O
Same Dot indication| SDT LD7 SDT] 29 GND 30 LD21 LM1 LD21 LCD Data I/O
- - PNLIOO 31 GND 32 LD6 LD6 LD6 LCD Data I/O
- - TSINT] 33 GND 34 LD7 LD7 LD7 LCD Data I/O
STP LD8 STP 35 B1-B5 36 LD8 LD8 LD8 LCD Data I/O
Serial interface Data2 -| SD2* LD9 SD2* 37 _ 38 LD9 LD9 LD9 LCD Data I/O
Serial interface Data02 + SD2 LD10 SD2| 39 B6-B10 40 LD10 LD10 LD10 LCD Data I/O
Panel VDD enable LPWO LPWO LPWO 41 FVDD 42 LD11 LD11 LD11 LCD Data I/O
Panel VEE enable LPW1 LPW1 LPW1| 43 FVDD 44 NC44 - -
Main Display Reset] M_RST LHP2 M_RST] 45 FVDD 46 LD22 LDI LD22 LCD Data I/O
Display enable| LSC1 LSC1 LDE] 47 FVDD 48 LD23 LPP LD23 LCD Data I/O
- - PNLIO1 49 FVDD 50 LD12 LD12 LD12 LCD Data I/O
Horizantal Pulse 0 LHPO LHPO LHPO 51 FVDD 52 LD13 LD13 LD13 LCD Data I/O
Horizantal Pulse 1| LHP1 LHP1 LHP1] 53 FVDD 54 LD14 LD14 LD14 LCD Data I/O
Main panel serial chip select MSCS IGSH MSCS 55 FVDD 56 LD15 LD15 LD15 LCD Data I/O
Sub panel serial chip select| SScCs LDI SSCS| 57 FVDD 58 LD16 LD16 LD16 LCD Data I/O
LVP1 LVP1 LVP1 59 FVDD 60 LD17 LD17 LD17 LCD Data I/O
Serial Register Data and Command] SRS_DC LDC SRS_DC 61 FVDD 62 PWMO LPW2 PWMO Sub panel backlight control
Expansion for panel 10| - - PNLIO2 63 FVDD 64 PWM1 LM1 PWM1 Main panel backlight control
Main panel backlight control (legacy)] PWM0O/PWM1 LPW2/LM1 PWMO/PWM1 65 FVDD 66 PWM2 LM1 PWM1 Main panel backlight control (legacy)
- - PNLIO3 67 FVDD 68 NC68 - -
- - PNLIO4] 69 FVDD 70 CSBO LHP1 -
- - PNLIO5 71 FVDD 72 SDAO LSDA LSDA Serial data signal (bidi)
- - PNLIO6 73 FVDD 74 SDAI - -
- - PNLIO7 75 B6-B10 76 SCLO LSCK LSCK Serial clock
- - PNLIO8 77 78 GCS1 LHP2 FGP6
PWM CIOCkI LPP LPP LPP] 79 B11-B15 80 GCS2 - -
- - SGPIOO] 81 GND 82 LDI LDI LDI LCD Data Inversion
- - TSX- 83 GND 84 M_RST LHP2 M_RST |Main Panel Reset
- - TSX+ 85 GND 86 SGPIO1 = =
- - TSY- 87 GND 88 S_RST LVPO S_RST |Sub Panel Reset
- - TSY+ 89 GND 90 SGPI02 - -
General Purpose 10 FGP12 LSPI LGPIOO 91 GND 92 LGPIO11 - -
General Purpose 10 FGP10 LPWO LGPIO1 93 GND 94 LSCO LSCO LSCO
General Purpose 10 FGP8 LHP2 LGPIO2 95 GND 96 LDE LSC1 LDE/LSC1
General Purpose 10 FGP7 LPP LGPIO3 97 GND 98 PNLIO_RST - - Expansion for reset from panel switch
GPIO/Tear Enable TE LDC LGPIO4] 99 GND 100 PNLIO11 - -
GPIlO/Parallel Register Data/Command RS_DC LVP1 LGPIO5 101 GND 102 LMO LMO LMO
- - PNLIO9 103 GND 104 LM1 LM1 LM1 |
- - PNLIO10] 105 GND 106 PNLIO12 - -
5V from system supply| D5V D5V D5V 107 GND 108 LVS LVS LVS Vertical sync
5V from system supply| D5V D5V D5V 109 GND 110 LHS LHS LHS Horizontal Sync
5V from system supply| D5V D5V D5V 111 B11-B15 112 SCL - -
5V from system supply| D5V D5V D5V 113 114 SDA - -
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Appendix A Schematics

NOTE: The schematics in this appendix fit pages sized 11” x 17” and can be printed on paper that size for easier viewing.
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E433 SC15 Eval ti MainB d
6.20< 3.2B< 2.26> 2.2B> T L0170 q .
LCD/CAMERA/SD CONNECTOR £ .€D=Debug and Observation BUS Mictor
J25
CON_MICTOR_38
i)
CoMMoN
- 32 0 38 Tho-o
= COMMO 1 AD-1
G%Rm-,sm,zxeuﬁm%g é %g A0-2
BRD_TO_BRD_CONNECTOR 4 30 ﬁgi
Male LCD 5 8 1a0-5
V1.0 ; 5 1 h0-6
4.20> [T7 VSNCLK_VGPO % VSECLK VeLK 421 VCLK_ VP13 i R ; gg AO-7
17.36<  14.3F<  OOT S_VVDD_F8 — 5 | VvDD_FB vgqg %g 8 g ﬁ%:g
Hgyeo oo - I E N e oy RIS il -
9 | vvoD xB% 0 vD<11> 11 12 6 2%%
b 1 VVDD VD10 2 VD<10> 10 10 4 A2
113 vvbD VD9 4 VD<0> 9 1 2 1a1s
1.20<  (OUT VHSYNC 5| VHSYNC VD8 6 VD<8> 8 0 AL-6
4.2A< VVSYNC 7 VVSYNC VD<7> 7
: — 9_| NC ggg 20 VD<6> 6 LD<16> 7 ﬁ%é
12.4C<  12.20<  4.2D< C 21 VGP1 VD5 22 VD<5> 5 230 [N MOD_LHPO 35 A2 1
12.5C<>  12.2D<  4.2D< 23 | VGP2 VD4 24 VD<4> 4 LD<17> 33 A2-2
. 5| VGP3 VD3 [ VD<3> 3 4 2.3 MOD_LHS 3T 72-3
MOD_LPW2 R558, 0 27 | vGp4 VD2 2 VD<2> 2 3.36< 3. 2 MOD_LHP2 9 A2-4
0603 V5% YCOMMON A< 29 | VGP5 VD1 30 VD<1> 1 3. 2. MOD_LHPL 27 A2-5
4.20< 31 VGP6 VDO 32 VD<0> 0 2. MOD_LMO 25 A2-6
5C12_FGP2 33 | NC NC [ 34 3. 2. MOD_LM1 23 A2-7
WD 124F< 12.30< 12.26> 8.2 T.B< T.2ke 6205 S.3< 4Ac 3.4F ? :OEEEE\CL HOST_SDA | —38 SYS_SDA CTO L g 59 620e Taae Tasedlgoae 12.30e 1236 A2sFe 1430 3. Z ;AK;EJLEM é A3-0
39| HoLCS* ALK o . o0 0D LPH2 71431
6.20< 3.2B<  2.2E> 2.1F< ¢GUT LD<23..0> 41 H_INTR* H_LDC [ 42 6. 2. MOD_LSCO 5 A3-3
43 N NC [ 44 3. 2.3 MOD_LPWO 3 3.2
11 D<11> 457 LD11 46 LD<23> 23 D<23..0> - 2.1F<  2.28> 3.2B< 6.2C 2 MOD_LVPO T )
10 LD<10> 47 ] Lb1o tggg 7 LD<20> 22 (T g : 2.3 MOD_LVPL 9 ﬁ%g
9 LD<9> 49 LD9 D21 50 LD<21> 21 6.3C 2.3 MOD_LVS 7 A3-7
8 LD<8> 51 |LD8 1020 52 LD<20> 20
7 LD<7> 53 | LD7 D19 54 LD<19> 19 54 cLko
6 D<6> 55 | LD6 56 LD<18> 18 6
571 NC 18 heis 17 — LK1 —
5 LD<5> 59 |LD5 D16 60 LD<16> 16 1 1y
NOTE: Debug Connector is Pinned Out for SC15 gg NC
. —N
: 6l 11os ne |62 Observation Bus and must be descrambled 4] NE
3 [ 103 01t 64 LD<16> 15
2 65 1 o2 D14 66 LD<14> 14 9 1N
1 67 1p1 1013 68 LD<13> 13 0 |eno
0 69 D0 1012 0 LD<12> 12 MOD_LPW1 2.26<  3.28B< T GND
T Ine Ne {7 | GND
3.38<  3.2B< MOD_LPHO 73 LPKO LPW1 74 MOD_LSCL 2.26< 3.2B< 3.3G< 3 GND
< 3.2B< MOD_LPHZ ;; Lhi2 Ne %;g l
30< 3.36< MOD_LSCO
3.3G<  2.3A>  2.26< 3. 2.38> MOD_LVPO MOD_LVPO 9 tagg tag% 0 MOD_LVP1 2.26s 3.38< L
3.36< gon,wo — 5 - :1% LMo ML g MOD_LM1 TS 2.26<  3.3B< 3.3G< (ﬁ)
MOD_LHP1 C12_FLCLKI
3.36< MOD_LDT 0603 “5¥ YCOMMON 5 Ne LS 6 1 MOD_LVS 2.26<  3.36<  6.3C<
HoD_LPP 70! S e SDYDD SDYDD
)_| 5| kEP NC 90 MOD. LHS [ 2.26< L36< 6.30< ? ?
3.28< MOD_LHPO 91 LHPO LHP1 92 MOD_LHP1 2.26<  3.38B< 3.3G<
3.36<  3.38B<  3.28<  2.3A> MOD_LHP2 MOD_L1P2 gg P2 %3161 S TA N DA RD S D C A R D
MOD_LSCK MOD_LSDA 3.36
MOD_LDC 97 tggK tgg? 8 MOD_LSPT gtﬂ 1,§Bi
CSn 99 LCSH NC 00 SC12_FGP13 R6L 0 R40 R41 R42 R17 R21
TYDD 01 [55p Loy [0 TVoD 0603 6Y Voo 00 100« < 100k < 100k < 100k
3.3G< 2.3A> 3.3G< 2.3A> (T 10D_LSCK { 03 1 Lvop LVDD 0L ] Q 0402 0402 0402 0402 0402
3.3B<  2.3A> 3.3B<  2.3A> QOUT MOD_LDC . S be 85 LVDD LVDD_FB Og EOMITSE 7 S_LVDD_FB 14.3F<  17.46< COMMON COMMON COMMON COMMON COMMON
2 SD_D<2> g gBBg ggg% 0 o o< 3% SDD(3..0)
SD_SCMD I 13ocmp SDGPO SD_CLDETECTS 9507
3.38< (I} MOD_MSCS_LCSn R557 O‘ LCSn GND SDGPL 4 SD_C_WR_PROTECT . N N A 50C 5D
0402 V5¥, VCOMMON SD_SCLK 5 gg%é ggggg *llg :C_‘ ‘Q_‘ Z‘ v PUSH_IN_OUT
g 120 S SDVDDLEFR o o o o COMMON
F _SOVODL| 5 14.3F<  15.3H< & a & &
SDYOD R"V00 SDVDD_FB oo 13 [y GRo eI GND_EM3 [
5000
21 Y end oD 22 2 s0_n<z> 9 DATA2 |
7
GND GND 5 CD_DATA3
25 [ 3 SD_D<3> 1 !
7 o8 o —
V1.0 SD_SCMD 2 CMD —]
3 GND
{1
4 VDD
{1
D_SCLK 5 CLK —
GND
. —
0 SD_D<0> 7 DATAO —
1 SD_D<1> 8 DATA1 —
D_C_DFTECT R15AANQ 10 C_DETECT %_‘4
0402 V5Y VCOMMON
M_\ VDD LVDD 11 COMMON % C_WR_PROTECT
SDVDD SDyDD
14 ] GND_EMI2
SD_C_WR_PROTECT of o
C531 C536
Ch21 €537
| 22UF ] CTUF 4+ 22UF J1UF €532 €523 €533 €525 €534 HYDD o
= ;‘[/JP;WMUN —_— 16V . mZ\MﬂN —_— 16V | 22UF L .1UF —— - LUF — - LUF L .1UF 1 .
o 10z e 10t T fomon == e = iov = i = id D 12 =T conon e
TAN 0402 ANl 0402 10V % e e e SDYDD 2540 10V =
N/A COMMON N/A COMMON TAN 0402 0402 0402 0402 R14 R20 0 R22 TAN GND
s i hra Combon Combion CoMiON COMHON 100K 100K noge | 100K o
sha 0402 0402 } 0402 sha
COMHMON COMMON COMHMON Ris 0
* 5.3H ] MHGP
l i R 0402 V5% VNO STUFF
1 1 GND
60D 6D NVIDIA CORPORATION
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E433 SC15 Eval ti MainB d
J5
SAM_MIT_06
21.21MM
MALE
M_LCDL
D3V3 COMMON
1/2 LCD CON =]
1 TOP SIDE )
SPCK T 5.4C<
6.20<  2.26> 2.28> 2.1F< [T} L0<23..0> 3 B%E Spﬁggf 1 SPMOST :: 5.4c<
3 D3V3 SPMISO |—0 SPHISO 5.4h<
0 Lo<o D3V3 SPSSn O—7 2000 i I T
4 = g SCn LD18 e
1 Lb<l> % e 019 i 19
2 LD<2>
PLACE ALL Rs TOPSIDE " oo 0T
4 LD<4> 7 SDIn LD2
NEAR J3 PINS F—— o ] m—a
‘ ‘ [ (04 [—22 4
3.3B< 234> 2.26< [TR MOD_LPW2 R728 0 LPW2 23 LPW?2 D5 24 5
0603 V5% VCOMMON 5 BKLT- NC26 [
6 27 STH L1020 28 LD<20> 20
7 LD<7> 29 SoT D21 Q LD<21> 21
PNLI0O 31 PNLIOO LD6 2 LD<6> 6
5.4A<  3.2B> 5.4A<  3.2B> 5] TSINTn TSINTn 33 d TSINTN (07 4 LD<7> 7
8 LD<8> 5 STP (08 [ 1D<8> 8
9 (D<o> 7 Sp2n (09 8 10<9> 9
10 LD<10> 9 40 LD<10> 10
MOD_LPWO R692, 0 LPVIO 1 EEEJO tg%? 42 LD<11> 11
MOD_LPW1 0603 V5% VCOMMON __ R696, 0 LPW1 3 LPW1 NC44 ar
3.36< MOD_LHP2 R740, oaon\/cn\wuw MRST_LHP2_A 5 M_RSTO LD2? 46 LD<22> 22
MOD_LSCL 0603 V5Y VCOMMON__R729; 0 LDE_LSC1_B 7 oE D23 18 LD<23> 23
DEUS/\/E,Y\/CMMDN PNLIOL 9 PNLIOL D12 50 LD<12> 12
2. MOD_LHPO R693/\/v\/0 LHPO 5% LHPO D13 2421 LD<13> 13
3.36< 2. MOD_LHP1 R691 0 0603 V5% VCOMMON LHP1 B LD<14> 14
_LCSn 0603 V5¥ VCOMMON _ R726, 0 MSCS_LCSn 55 IMEE% I[B%é 56 LD<15> 15 PLACE ALI_ RS TOPSIDE
3. R725, 0 0603 Y5% VCOMMON SSCS LT 57 58 LD<16> 16
3.38< 2 0603 V5¥ VCOMMON _ R724, 0 LVP1 59 E\?g% tB%? 60 LD<17> 17 NEAR J3 PINS
3. MOD_LDC R723, 0 0603 ¥5¥ VCOMMON SRS_DC_LDC 61 SRS_DC PUMO [ PWMO_LPW2 R733, 0 MOD_LPWZ
0603 V5% VCOMMON PNLIO2 6 PNLTO? PUML 64 PWM1_LM1_A R722, 0 0603 VY VCOMMON MOD_(M1
3.36<  2.36>  2.26< [TR MOD_LM1 R695, 0 PUMO_PWML 65 PUM1/PUMO PUM2 66 PWML_LM1 B 0603 V5% VCOMMON _ R694, 0 MOD_LMT
0603 V5% VCOMMON PNLIO3 67 PNLIO3 NC6S 68 0603 V5% VCOMMON
PNLI04 69 PNLIOA €SB0 70 LHP1 A R690, 0 MOD_LHP1 TN ] 2.26<  2.3B>  3.38<
3.2B<  2.3A>  2.26G< MOD_LPW2 R727 0 PNLIO5 71 PNLIOS SDAO LSDA 0603 V5¥ VCOMMON _ R688, 0 MOD_LSDA E 2.36>
0603 5% VNO STUFF PNLI06 73 PNLIO6 SDAI 74 LGP12 R672/\/\{\Q 0603 V5¥ VCOMMON
PNLIO7 75 76 LSCK. 0603 V5¥ VCOMMON __ R689, MOD_LSCK 2.35>
piL107 scLo 0603 V5Y ¥ COMMON < 2
PNLI08 77 78 LGP6_LHP2 R686, 0 MOD_LHP2 2.26<  2.3A> 3.2B<  3.3B<
2.3A> MOD_LPP R721 LPP 79 LPPNPUOB ggg% 0 0603 V5% VCOMMON <] - g - ?
0603 V5%, VCOMMON SGP100 T SGPI0O (01 2 LDI R687, MOD_LD1 G 23 3.38e
T ISXn 3 T9X- RST1 4 MRST_LHP2_B R718, Q 0603 Y5¥ VCOMMON MOD_LHP2
o TsXp 5 TSX+ SGPI01 6 SGPIOL 0603 V5% VCOMMON
T TS¥n 7 TSY- S_RST 8 SRST_LVPO R685, 0 MOD_LVPO Gr] 26 2.3
Ut TSYp 9 TSY+ SGPI02 0 0603 V5% VCOMMON
MOD_LSP1 R720, 0 LGP12. [SPT T L6P100 LGPIOLL 92
3.08< 2. MOD_LPHO R719, 0 0603 V5% VCOMMON LGP10_LPWO 93 LEP101 Ls 94 LSCO R684, 0 MOD_LSCO i 2.26<  2.3h> 6.3C<
3.36<  3.28< 2 MOD_LHP2 0603 V5Y VCOMMON _R735, LGP8_LHP2 95 LGP102 LDE [ LDE_LSC1 A 5603 VoY Veormon 7683 [0 MOD_LSC1 E 2.26<  2.3E> 3.28<
3 _LPP. R717 0 0603 V5% VCOMMON LGP7_LPP 97 LGP103 PNLIO_RST 8 PNLIO_RST. 0603 V5% VCOMMON
3.38 _LDC 0603 V5%, VCOMMON _ R716, i TE_LDC 99 LGPI04 PNLTO11 00 PNLIO11
3.38< 2. MOD_LVPT R715, 0 o603 VoY Veamon RS_DC_LVP1 0T LGPIO0S Mo 0 [ R713, 0 MOD_LMO ] 2.26< 2.36>
0603 V5% VCOMMON PNLIOY 03 PNLI09 L 04 LML R712, 0 0603 Y5¥ VCOMMON MOD_LM1 Eggb< 2.3(>  3.38<
PNLI010 05 PNLIOL0 PNLIO1? 06 PNLIO12 0603/\/5\/\/[EINMC‘V
0 D5V LS 08 VS R682 0 MOD_LVS T 2.26< 2.3t>
D5Y0 09 D5V hs 10 LHS R714 0 0603 V5¥ VCOMMON MOD_LHS EW 2.26<  2.3F>
{ 11 D5V scL 1 oaoz/\/r,\[\/cowov
13 D5V SDA 14 ‘ i )
‘ SYS_SCL i 5.3H<  6.20< 7.2A< 7.4B< 8.2A< 12.2G6> 12.3C<  12.4F<  14.3D<
5.4A< 1
1 SYS_SDA CED 3,207, 4, 53> oo 7. 7.4B<>  8.2A<>  12.3C<>  12.36> 12.5F<=  14.3D<>
1209
J5
SAM_MIT_06
21.21HM
MALE
M_LCDL
COMHMON
22
LCD  CON
5 |G
LYDD [ G|
o 716
PLACE AS GROUP NEAR J3 i
1 i PLACE NEAR J3 LD PINS
fioR -2X10 2(1) F
ﬁchMM 22 MOD_LHP1 R739, 0 LD<18>
L <18
N(%MN 23 0402 V5% VCOMMON
PNLIO 1 ‘D— 2 PNLIO1 Cc1 4 MOD_LHP2 R738, 0 LD<19>
PNLIO; 1 PNLT03 20UF 002 VoY Veormon
PNLTO 5 6 PNLI05 L o 25 MOD_LVP1 R737, Q LD<20>
PNLIO 7 PNLIOZ “T~ 508 26
PNLIO: 9 0 PNLIOY 10V 27 MOD_LM1 LD<21>
PNLTO010 T 7 PNLIOLI ALE 8 | GNI
PNLI012 4 PNLIO_RST SonREI05C 29 MOD_LDI LD<22>
D3V3 SGPI0 5 6 __scrtol D5Y0 SiD-4x6.3
7 8 - MOD_LPP LD<23>
9 20 0402 V5% VCOMMON
= = GND
GND GND
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E433 SC15 Eval ti MainB d
M_VVDD
1
CAMERA MODULE INTERFACE D3V3 05Y0 DVVDD Core Power
C522
24
4 2euk R R582 R578
~T~ Comon —_ 16V J30 0 0
N/ o 5 p
J30 10V o CON_QSS_RA o i DVVDD Set to 1.8V
TAN 0202 8.33MM COMMON NO' STUFF u1g
CON_QSS_RA N/A COMMON FEMALE : ’ LT1763 DVVDD
8.33MM N/A Eomon VREF=1.22V fo}
FEMALE SHi i
: 2/2 CON 8
COMMON CNTR PLANE Q588 CoMHON
I 51 G 11\\00K DVVDD_IN_PHR 8 |1y ouT L
52 G .
0402
R581 R
O g[ COMMON 52593 075‘%?;
g 5 bioe . o 2?8?2 55
= DVYDD_SHDN CoMio
= STD Camera CONN GND 5 Q showx ADY, [FRZDIVDD_AD) = - z —_ uszjF
GND 172 CON Signals 58 1 G 3 GND1 COMMON T 2z
B L ‘Zl heLk VSNCLK 1 I 3 [ aNiz 4_DVWDD_BYP 528(7)& Gég
. Werie £ GND — GND (— . GND3 BYP . 1 3 o
2.28> A VHSYNG 3 VVSYNC M VDO 7 m 0402
22 M T g1 VHSYNC VD1 5 T G
28> L 7 £
2 I VGPIO_RESET Egg% gg% T 3 = = L
= VGP3 L 4 GND GND = =
2.28> [IW teps £—{ PURDNI VD4 2 5 @ a
2.2 I L 5 PURDNZ VD5 —3 > ND ND
2.28> 6
m VGPIO_SHUTTER 20 ghﬁ%?ER gB? 9 7
0 VGPTOO 2 T 8
— il ico :
o—T ] verto: e 5 MNIVISTON CAMERA NNECTOR AND FILTER
3 VGP103 8 | vGp103 VD1l 7 VD<11> 11
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MDO 05 06 MD1 ¢7 J14 MHGPS
SNN_43 07 MHGPO MHGAL SNN_38 33PF H15 MHGPS
1p2 S 4— NC NC 5 s Zov REFCLKL
- NC DPD
g%%aggpmm D3V3 GP103 — % H_GPI01 H_Gp1oz 121 SNSE:&“ R 603
l T SN 39 5 NEGPHB RES?TGSLIJ% 4 RSTn COMHMON COMHMON
t 7 p3v3 “o3v3 (155 =
D3V3 POWER_EN %
a3
21 2 GND =
GND GND
23 ] GND 4
GND GND o
it V1.0
2 2-50MHZ CLK INPUT v 0 HVDD_C
SYS CLK HYDD
l v 0 HVDD
D5V0
T v 10, D5VO
Module E2PROM D3V3
REFCLKO REFCLKOO T
D3V3 y 0 D3V3
TVPOINT
t O D3V3 _
Y |
=l E D5Y0 03y3 15RIPOINT
=2 = COMHON
o 1
?: S Erzmcomunsm.g o
BB I COMMON REFCLK1
8
. - “ue “ur
201 fao scip-2 sl iov o
7 AL SDA| 10% 10%
= A2 4 X7R X7R cs8 10
£ GND c1 oo Loviion | 220F g.10F L 0.10F
48 TIUF == coMMo 16V 16V
—_ 6.3V N/A 10%
o 10% 16V X5R X5R
X5R N 0402 0402
NS 0402 COMMON COMMON
~z COMMON ey
1 GND
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WMP MODULE LCD CONNECTOR
‘gczmmou
e ~
EPfARgH_SHT_2X60_POS0
BRD_T0_RD_COMmECTOR SC15 VI/Camera Interface
Female LCD
X V1.0 " U1
VDD VVDD_1 V\%DD VSNCLK % Vﬁﬁ‘,m Véhé i VCLK s
v 0> BGA284_100_100
> vvoo_rs w13 -2 s J0<L .0 Conmon ’
g—] VVDD VD12 o L
%7— VVDD VD11 ip<ll> 11 NM - 3/7 - VIDEO
T 1yvop VD10 2 VD<10> 10 yp<11..0>
‘ 1 3 1 vvop vy |14 9 1 F15 1 yp11 1csck/vap1 [—ALE
VHSYNC 5 6 8 10 F16
VVSYNC 7] UHSYNC Vb8 7 g T VD10 B17
VVSYNC VD7 VD9 ICSDA/VGP2
9 20 6 8 D13
T NC VD6 (—57 /0<0 6 VD8
< VGP1 VD5 VD<5> 5
231 ver2 vog 22 Vo<t 4 7 D14 | yp7
5 6 VD<3> 3 6 C14
VGP3 VD3 = VD6
7 VD<2> 2 5 DI15
VGP4 VD2 - VD5
29 30 VD<1> 1 4 C15
VGP5 VD1 — VD4
31 32 VD<0> 0 D16
VGP6 VDO VD3
4 SNN_92 F
o e ne 36 SHN_93 17— Y02
+— HOST_SCL HOST_SDA NN 94 TT7 VD1
] H_LSDA H_LCLK 0 = VDO
*
LD<17..0> 1 ::%%R* H Egg li 2:1:1,; VSNCLK 22 VSNCLK_1 Al4 VSNCLK/VGPO VGP3 B13 VGP3
e Ne 96 0402 V5Y VCOMMON
11 5 011 1023 6 SNN_97 = VCLK Cc18 VCLK/VGP13 VGP4 B12 VGP4
10 7 1 p10o 1022 8 SHN_98 GND
9 9 19 1021 Q SHN_99 VHSYNC C16 | yusync/vep14 veps |—B16 VGP5
8 I 1 pg 1020 52 SNN_100
7 53 107 D19 4 SHN_101 VVSYNC B14 VVSYNC/VGP15 VGPE B15 VGP6
6 55 1 1pg D18 6 SNN_102 LD<17..0>
57 NC 017 8 LD<17> 17
5 59 LD5 D16 0 LD<16> 16
4 LD<4> 61 62 SHN_103
3 LD<3> 63 tgg LD% 64 LD<15> 15
2 LD<2> 65 102 D14 66 LD<14> 14
1 LD<1> 67 1 p1 013 68 LD<13> 13
0 10<0> 69 0 LD<12> 12
SNN_88 71 LDO Lbiz 7 SNN_104 SC]_S I_CD B] Ock
NC NC
LPUO 73 1 pwo LPHT 74 LPU1
LPu2 75 1 [y NC 76 SNN_201
15C0 5o Lsci LSC1
LVPO 79 LVPO LVP1 0 LVl
LMO 1 MO M1 LM L0<17..0>
SNN_120 3 e s 1 Vs BGA284_100_100
01 5 5 THS COMMON
LDI LHS
PP pp e SNN_200 W - 2/7 - LD
SNN_89 9 NC NC g SHN_121 3 s
LHPO 1 LHP1 LvDD_1 LVDD 17 LD<17> Loc_1 R13, Loc
LvDD_1 LHP2 3 t:gg LHE% ] SNN_500 Q z = S Lo17 Lbc 0402 V5% VCOMMON
Q LSCK 5 | sck LSDA 6 LSDA 2 T4l 16 LD<16> HA |\ p1g DI L2 LDI_1 R14, 0 Lo1
10C ¢ 3p1 LSPT SN 0402 V5% VCOMMON
LCS 9 LCS* Ne 00 SNN_106 15 LD<16> L1 D15 LHPO K3 LHP_O R15, LHPO
1 VDD LVDD 02 [ﬁ] 0402 V5% VCOMMON
03 1 vop VDD 04 14 LD<14> K1 1\ p1a LHP1 |—J5 LHP_1 R16, LHP1
05 VDD LVDD. FB Og o~ , ) 0402 V5¥cHMMON
SDDO 0 o SDD1 3.26<> 13 K M LHP_2 R17, 22 LHP2
SDD2 9 éggg ggg% 0 SD03 Ei 3.06<> LD13 LHP2 OAUZW\/CU\\MUN
SDYDD SDCMD 1 SDCMD SDGPO 2 SDGPO TT$ 3.26<> SO detect 12 J2 D12 LHS L4 LHS 1 R18 0 LHS
ool g GND SDGP1 g 25;”}08 =< 3.26<> D write Protected SDYDD L e v o o DR4IU§ 5Y SUZ‘MWN "
SoC SNN_ <11> 1_0 M
+ ] gg%g ggggg g SNN_109 . Lo11 LMo 3 0107/\4,\(\/50\”‘0»1
2 10 LD<10> LM1_1 R20), 0 LM
SDVDD SDVDD_FB LD10 LM1 0202 VoY Veammon
9 LD<9> H2 L3 LPP_O R21 22 LPP
21 GND GND 22 Lb9 LPP 0402 V5% VCOMMON
3 GND aND 7 8 LD<8> G5 08 LPWO M3 LPWO_1 R22 0 LPHO
07 55— Gio & 78 64 He Rn
7 LD<7> LPWL_1 R23, Q LPU1
TEsTPOINT GND o GND o Ln7 LPWL - AN A G
COMMON . 6 LD<6> LPW2_1 R24, 0 LPU2
\ L06 LPuz 0407 VoY Veormon
5 LD<5> G3 R1 LSCo_1 R25, 22 LSCO
L05 LsCo 0402 V5% ¥COMMON
4 LD<4> G2 K5 LSC1_1 R12, 2 Lscl
LD4 Lsc1 0402 V5% VCOMMON
. 3 LD<3> F5 T2 LSCK_1 R26, 22 LSCK
L3 LsCK 0402 V5% ¥COMMON
2 LD<2> F3 J6 LSDA_1 R27 Q LSDA
Loz LSDA o402 VA Vearmon
1 LD<1> Fl R2 LSPI_1 R28, 0 LSPT
= Lol LSPI 0402 VoY Veormon
GND 0 LD<0> F2 R3 LVPO_1 R29 0 LVPO
Lo LVPO 0402 V&Y ¥COMMON
K6 LVP1L_1 R30, Q LVP1
LVP1 0a02 VoY Veammon
Lecs R1L 0 Les 1 J4 13 Lvs_1 R31 0 Vs
SDVDD LYDD 0402 V5% ¥ COMMON Qg Les LS 0402 V5% VCOMMON
VyYDD Q
o o
VVpD
C15 Cc18 Cc19 Q v 0 VDD
c12 13 c14 11 — 4 7UF A UF L 1UF €20 c21 c22 16
B S (T N 1 V1 S 1\ T B /113 =] = iV = iV N S T H 11/ S 13 L auF
= 6 = 16V = 16V —_ 6.3V 108 loz 1o = i — 16V e 16V —_ 6.3V
mo T T || o T T i
0402 0402 402 0603 COMMON COMMON COMMON 0402 0402 402 0402 0603 vvpp_1
COMMON COMMON COMMON COMHMON COMMON COMMON COMMON COMHON COMMON Q 0 vvDD_1
SDYDD LvDD_
1 1 Q v 0.2 SDVDD Q 0 LvDD_1
= GND GND SDYp_1 LYDD
GND Q S 0 SOVD_1 Q 5 0 LvDD
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Audio SDCARD & Test Interfaces
HYDD
ul
SC15-NM
SC15 Audio I2S & AC97 e
COMMON
U1 - 86 NM - 4/7 - JTAG/TEST/SD 5
SC15-NM 418> f . il s DI SDD3 SDD3 D) 230
86A284_100_100 5 5 ™ )
oo e 2 B Ms B5 | 1ys sopz |82 soo2 D e
=N o
M - 5/7 - 12C/AC97 o sremc 4ap< AF AF T TCK A3 1yck sop1 |—BZ SDD1 D 230
SFSYNC 5 SIN 4.1B< % % DO B4 c5 SDDO 2.38<>
SM%EQ 6 SMCLK 1 R39/\/\/\/22 SHCLK EiE] Ay Oul 0o SbDo D
SouT é 0402 V5% VCOMMON wff:‘ 4.18> 43 3 T RSTn Gl4o TRST_ SDCLK c4 SDCLK_1 544’1) %UZMMUNSUCLK T 2.3B<
SRCLK 2 C3 e SDCMD
SCLK St [?,‘409 R“Z'EMWUN S SbCKD 2
2 V V¥
EFUSESRC_1 G16 EFUSESRC SDGPO B1 SDGPO D 230
0402 V5%, /COMMON TESTHODEL GI5 _f 1esTMODE spep1 L1 SDGPL )y 230
5% Ve
L 6, 0 TST 1 R6
= R37,\/\/\/0 0402 V5¥ VCOMMON VBO U174 EQBQEST
GND 0402 V5% VCOMMON R38 0 VTST RIZ
0402 V5Y VCOMMON END/VTST
N 78
GND TESTPOINT
SEHMOg
COMHON
LY
SC15 Stached Chip Test header
U1
SC15-NM
BGA284_100_100
COMMON
NM - TEST U1
SC15-NM
TD0Q7 ;g ig; BGA284_100_100
1882 T5e COMMON
P4 NM - 7/7 - NON CONNECTS -
Tba4 2 TP3 11 SNN,
TDQ3 3 52 — =7 NC_A2 NC_F11 7 5’\’*'
TDQ2 313 TPi ——=—35— NC_R10 NC_F12 3 r\r\i
TDQ1 T i NC_T9 NC_F13 5 r‘r\i‘r
TDQ0 0 ; NC_B10 NC_F6 7 A’"’ZU
T10 RAS T NC_88 NC_F7 8 W21
RAS_T = —— 55— NC_C10 NC_F8 e
R9 CAS T N SNN_22
CAS_T NC_C11 NC_F9
R8 WE_T GIT SNN_23
WE_T 7 5T NC_C8 NC_G11 4 S
CS_T - NC_C9 NC_G12 =
DT G SNN_25
T11 u D11 Ne-D10 N e Si_26
CLK_T = — 75— NC_D11 NC_G8 s
RIT SNN_11 D12 HIZ2 NN_27
CKE_T = NC_D12 NC_H12
SNN_12 7 NCTD7 NCTHI3 HI3 NN_28
15 LOAD SNN_13 D8 - = H7 NN_29
LOAD = NC_D8 NC_H7 =
SNN_14 D9 JI NN_30
T14 V81 SNN_15 F1g ] NC-D9 NC_J13
VBl RE Vs ——=———=——1NC_F10
VS
P9 P10 P12 P13
TESTPOINT TESTPOINT TESTPOINT TESTPOINT
P16 P19 P22 P25 26IgR 26K 26R Shigh
TESTPOINT TESTPOINT TESTPOINT TESTPOINT
SCHMO0 SCHIO0 SCHT00 SCHMO0
COMMON COMHON COMHON COHMON ) h b B
i / 7
RAS T 1 1 1 1 P6
CAS_T TP5
WE_T P4
ST
'}E%%POINT %EI%POINT %E%%POINT '}E%gPOINT %EZ%POINT
TP15 P18 P21 P24
il i et il c6lee TESTPOINT  TERIPOINT  [ERIPOINT  TERTpOINT
\ ) \ \ ) COMHOR COMHON COMMOR COMHON
CLk T ! !
CKE_T °3
LOAD 2
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SC15 Power pins
ul
SC15-NM
\ N BGA284_100_100
WMP MODULE POWER CONNECTOR AO((:)VDD Common VVDD 1
ggmuu RESERVE_2 (10 NM - 6/7 - POWER A7
MON 3.3
Coli5H_shT_2xa0_pos0 T 05k L9 ﬁggyg%—% WBB‘B% D18
AVDDOSC AVDDP2  AVDDP1 FEMALE RESERVE_2 MI0 —! -
BRD_TO_BRD_CONNECTOR M9 AOCVDD_3
— AOCVDD_4 SDYDD
Rev 1.0
e | Y- L {1k SRCLK 0 e
3.2< i 2 101 SMCLK — v == 16V J11 A4
i;E) N w/ 7 D0 SCLK 10% 10% 17 MMCVDD_1 SDVDD
L2E< — X7R X7R <
3.26> gﬂ TRSTn 9 mgT* SFS!E‘C 0 SIN 0402 0402 KIT mgwg% AVDDP1
SNN_60 I 1ye SOUT 2 SOUT COMMON COMMON KIZ | yvcvop 2 ACYDD
SNN_61 S ¢ Ne 161 SHN_300 - - Place mn%sm %mslo
AVDDPT AVDDPL_I
© AVDDP2 7 ﬁggwg mgygg 8 MMCVDD Q umzw%uwom
AOCYDD  —2= AVDDOSC 9 1 aocvop MMCVDD 20 Q CSSIUF C?EF
L1 aocvop MMCVDD |52 = 619 1 yecypp_1 acvop (2L sov 6.31
e AOCVDD MMCVDD |2 HCy.1 51 vecvoo2 Tog 10%
=y AOC_1 )¢ 5| hocuop micvop 28 e GND ATT ] vecvoo3 xR Xo AVODP2
Cy . 0402
SNN_66 ? ﬁgCVDD*FB MMCVDD*EE 30 SNN_64 VECVDD_4 COMMON
TDCVDD Place Close to SC15
VEGYDD Ve Ihsuen 31 TDCYDD o _avooe 1 R565 n 10
7 35— VECvoD ToCvoD 38 o . s 0402 V1Y Veommon
- VECVDD TDCVDD = £ .8 TDCVDD_1 AVDDP1
- hi Bk £ — | s e L
VECVDD_FB TDCVDD_FB ¥ TOCVDD X8| tncvpp_a 46101 RAZANAD i Tor AVDQOSC
SHN_67 0 T e [ SHN_65 [ﬁ] - W A X5k
EMYDD 7] Rés1 1 Res2 1 |28 ACY_L HYDD AGhDP1 |—G18 0402
't 9 1ResiT2 Resz e [0 T e ¥ AGNDP2 [BL7 ! coron
L] RresiTs RES2_3 GND 2 R43 0 Place close to SCI5
53] Redia Resa [2 RESERVE_2 R18 | yop 1 AVDDOSC K17 00z V5Y Vcomifon AVDD_05C RATA A 10
EMV_1 55 RES1TS RES2 5 56 VI2 HVDD 2 041112/\/1\[\/20»4»'0»1
20— RES1 6 RES2 6 |—20 Res 2 V18 1hvop 3 cel co
EMVDD 59 RESIFB RES2. FB 60 T V7 HVDD ™4 -1UF 001UF
- - e - EMYDD
61 62 Lgp J17 )‘(0/
0402 2
63 Emg gmg 64 AGNDOSC AGND_0SC COMMON éOMMDN
JL 1 ypp_1 EMVDD_1 |12
LVDD_2 EMVDD_2 G = —
EMVDD_3 A7 g
ENVDD_4 (7 o3
EMVDD_5 T 3
EMVDD_6
AOCYDD AOC_1 I Alternate Regulator —7 [ V5 i
Q o 05 AOCYDD Q o ; AOC_1 9 EMVDD_7 i
EE
VECVDD VEC_1 = All = R45
e} L s VECUDD (o A vec 1 GND MMCVDD D3V3 EMVREF GND L 102K
: i V316 A9 anp_o1 Ghp_18 910 = 0603
EMYDD ‘ EMY_1 = | e RESERVE_1 ATS | dNpTo2 eNDT10 99 GND COMMON
? 1o o OO T aw o il EN 58 A3 6ND_03 G20 KT
S8
MMCVDD MMCV_1 . NO_STUFF TOP SIDE BTT gmg—gé gk‘lg_gé 7
Q v 05 MMCVDD Q o 10 MMCV_1 o BT GND06 GND_23 9 EMVREF 3
Q 8 N ouT 1 RESE_1 R50 0 e B9 GND_07 GND_24 1T
TDCVDD TDC 1 3 0603 YO¥R'NO STUFF = C13 GND08 GND_25 L8
Q 13y 0.5 TOCVDD Q oy 1.0 ToC_1 2 Eg AND09 eND 26 mB
o S| GND_10 GND_27 place close| to SC15
ACYDD ACY_1 I ge <L, C73 C74 C75 F14 — — NT
o . e Acvo0 O L e A 5 c71| c72 5] sons 2 LT10 oL J10F g Gh-11 GND—28 7
o~ L UL .1UF 2 ADJ fy  — 50V 10V e 16V 7 _ _. RT
= =] —— 10V e 16V ADJ 3 5% 10% 10% GND_13 GND_30
RESERVE_1 RES-2 = T L0s 3 1 GNp1 E cog | X5k | XeR T ano31 [
Q v | RESERVE_1 Q v | RES_2 X5R {5R eND? z 0402 0603 0402 HT ] énp1s enp 32 UL C76 R46
3 0603 0402 3 GND3 BYP 4 o~ s NO STYFF NO STYFF NO STUFF FI1 ] dNo~1e eNDT33 [T —t -001UF 1.02K
RESE_1 S E] COMMO  COMMON ] 25 M8 dNo~17 eND—32 [ —_— ;[L;; [1)203
Q 3 0.5 RESE_1 3z - > - - X7R COMMON
2 0402
S COMMON
BYP GND GND L L
G‘ﬁ) GND GND
Core Voltage Bypass Caps
AOCYDD
o
Place 0.01uF & 0.1uF As Close to the SC!5 as possible or under the chip
C34 4
33 38 c28 29 €30 10 Bypass Caps
22UF yp p
== Ve i P i Ve T == T == T e i A oo Internal Memory Bypass Caps
10% 10% 10% 10% 10% 10% 10% N/A
X5R X5R X5R X7R X7R X7R X7R v
0603 0402 0402 0402 0402 0402 0402 TAN EMVDD HVDD LVDD SDYDD VVDD AC\DD
COMMON COMMON COMMON COMMON COMMON COMMON COMMON ;\j//: o [e] o [¢]
SHA
4 41
= C58 C59 C60 C61 C62 C63 C64 C35 C36 C37 c78 €39 C40 gZUF c42 Cc79 C44 c80 C56 C57
GND TDCVDD MMCVDD — 0. TUEL_0.1UEL_ 0.1UF L. 0.TUEL_ 0.1UEL_ 0.1UEL_ 0.1UF c77 €25 c26 c27 = LU TUF L 1O 4. 7UF 4 .1 — 1UF =l 22Uf — 10F_L_ c0luEl C1UF L 4.7UF N S V1 E ]
VECYDD EMVDD o) —— 16V e 16V e 16V — 16V == 16 == 16V = 16V L 0lUEL. JTUF Lo JIUF L J1UF —_ 6 16V 16V 6.3V —_ 16V 16V T~ o —_— 16V 10V e 16V 6.3V — 10V 10V —_
g % T T T T TTm T e ThTE TR T w T T T s A T T T =T ]
840 0402 0402 0402 0402 0402 0402 A A th o 0402 0402 0402 0603 0402 0402 TAN 0402 0402 0402 0603 0402 0402 0
COMMON COMMON COMMON COMMON COMMON COMMON COMMON 0402 0402 0402 0402 COMMON COMMON COMMON COMMON COMMON COMMON N/A COMMON COMMON COMMON COMMON COMMON COMMON COMMON
COMMON COMMON COMMON COMMON E’L‘R
c17 C32 C43 5 C46 c47 c48 C49 C52
L 4.uF J0TUF L J10F L 4.7vupl Jolur L J10F J10F L Jolu 4.7UF I I
—— 6. 3V 10v — 10V o 6.3V ey 10v — 10V 10V — 10V 6.3V
10% 10% 10% 10% 10% 10% 3 10% — —
XSR X5R X5R X5R X5R X5R XSR XSR XSR = = o — —1
0603 0402 0402 (16[',3 0402 (;/402 0402 0402 0603 0603 0402 1 GND GND _ = =
COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON (‘,WD GND GND GND
5
GND } NVIDIA CORPORATION
Place 0.1ufF and 0.1uF as close to SC15 as possible
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WMP MODULE HOST CONNECTOR
J1l
T\, ASH_SMT_2X6 u1
Pt BRD_TO_BRD_CONNECTOR SC15-XT
Female Host BGA288_100_120
ema 51,85 COMMON D<31..0>
L {sys_cLk REFCLKO [—2 REFCLKD XT - 1/7 - HosT —
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438 SC15-XT-DDR Board

Audio SDCARD & JTAG Interfaces

SC15 JTAG & SDCARD
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SC15 Power pins
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