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Warranty and Disclaimer

To the maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH restricts its
warranties and its liability for Lime Evaluation Board and all its deliverables (e.g. software include or
header files, application examples, target boards, evaluation boards, engineering samples of IC’s etc.), its
performance and any consequential damages, on the use of the Product in accordance with (i) the terms of
the License Agreement and the Sale and Purchase Agreement under which agreements the Product has
been delivered, (ii) the technical descriptions and (iii) all accompanying written materials. In addition, to the
maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH disclaims all warranties
and liabilities for the performance of the Product and any consequential damages in cases of unauthorised
decompiling and/or reverse engineering and/or disassembling.

Note, the Lime Evaluation Board and all its deliverables are intended and must only be used in an
evaluation laboratory environment.

1. Fujitsu Microelectronics Europe GmbH warrants that the Product will perform substantially in
accordance with the accompanying written materials for a period of 90 days form the date of receipt
by the customer. Concerning the hardware components of the Product, Fujitsu Microelectronics
Europe GmbH warrants that the Product will be free from defects in material and workmanship under
use and service as specified in the accompanying written materials for a duration of 1 year from the
date of receipt by the customer.

2. Should a Product turn out to be defect, Fujitsu Microelectronics Europe GmbH’s entire liability and
the customer’s exclusive remedy shall be, at Fujitsu Microelectronics Europe GmbH’s sole
discretion, either return of the purchase price and the license fee, or replacement of the Product or
parts thereof, if the Product is returned to Fujitsu Microelectronics Europe GmbH in original packing
and without further defects resulting from the customer’s use or the transport. However, this warranty
is excluded if the defect has resulted from an accident not attributable to Fujitsu Microelectronics
Europe GmbH, or abuse or misapplication attributable to the customer or any other third party not
relating to Fujitsu Microelectronics Europe GmbH.

3. To the maximum extent permitted by applicable law Fujitsu Microelectronics Europe GmbH disclaims
all other warranties, whether expressed or implied, in particular, but not limited to, warranties of
merchantability and fitness for a particular purpose for which the Product is not designated.

4, To the maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH’s and its
suppliers” liability is restricted to intention and gross negligence.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES

To the maximum extent permitted by applicable law, in no event shall Fujitsu
Microelectronics Europe GmbH and its suppliers be liable for any damages whatsoever
(including but without limitation, consequential and/or indirect damages for personal injury,
assets of substantial value, loss of profits, interruption of business operation, loss of
information, or any other monetary or pecuniary loss) arising from the use of the Product.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining stipulations
shall stay in full effect
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Document Revision History

Revision Number

Date

Description of changes

1.00 25/10/05 |Preliminary

1.01 06/01/06 |First Version for Board Revision PAG

1.02 09/01/07 | Added note for proprietary board designs and errata, general
information update and minor corrections

1.03 19/02/07 | Corrected GMODE table

Evaluation Board Revision History

Revision Number

Date

Description of changes

PAS

30/11/05 |First Board Version PA5

PA7

13/01/06 |Revised version

- adds SW102 for Lime reset
- changes thermal pins to VCC18
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1 Overview

The CREMSON-STARTERKIT-LIME is a low-cost multifunctional evaluation board for Fujitsu’s
MB86276 ‘Lime’ Graphic Controller. The board is a part of a modular system and is connected to
the ‘CREMSON-STARTERKIT-CPU-Modul’ board as a simple target board for both software
development and testing, allowing design engineers to begin with software development
immediately before their proprietary (final) target system is available.

2 MB86276 ‘Lime’ Features

CMOS 0.18um technology

Internal and memory frequency : 133MHz
Base-clock for display clocks : 400.9MHz
Display resolutions typically from 320x240
6 layers of overlay display (windows)
Alpha Plane and constant alpha value
Digital Video input (various formats
Video Scaler (up/down scaling)
Brightness, Contrast, Saturation control
RGB digital output (8bit x 3)

Built-in alpha blending, anti-aliasing
Rendering Engine for various kinds
Texture Mapping Unit for 2D polygon
Bit-Blt Unit for transfers up to 4096x4096
Alpha Bit-Blt and ROP2 functions
External 32-bit SDRAM interface for
Parallel host interface (FR, SH3, SH4)
New additional serial control interface
Internal and external DMA support

12C interface and GPIO inputs/outputs
Supply voltage 3.3V (I/0), 1.8V (Internal)
BGA-256 Package (1.27mm pitch)
Typical power consumption < 1.0W

Temperature range -40..+85 °C

Revision 1.03
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3 System Components

This diagram provides a functional overview of the system (note that it does not give a true
representation of the physical board — e.g. the FPGA device is actually two FPGA’s).
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Figure 1 Functional Block Diagram
The main components and interfaces of the CREMSON-STARTERKIT-LIME evaluation board:

Q Lime Graphic Controller
Q 64Mbytes SDRAM
a Video outputs
o 2xDVI
o 2 xRGB digital
o 2xLVDS
Q Video inputs
o Digital RGB666
o Digital YUV422 (ITU656)
o CVBS
o S-Video
Q Others
o Xilinx FPGA’s
o TestLED’s
o Configuration settings
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4 Layout and Interface Location

The location of the various interfaces of the board (the outline of which is shown below) is best
determined using the current schematics (in this document) and the physical board’s silkscreen

markings. Locate the connector’s ID (e.g. X703) in the schematics and then check the silkscreen
markings on the physical board.
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Figure 1 Interfaces of the Lime evaluation board
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5 Power Status LED’s

LED’s are connected to the power nets of the board and therefore an illuminated LED shows the
availability of its corresponding power net. The power LED’s are located at the lower right corner of
the board, the Reset LED under the external SDRAM and the FPGA power LED near the video
input.

LED Function Description

D105 Reset Reset (IeR\?(SI)active
D106 1.8V supply 1.8V égvrvierns)upply
D107 3.3V supply 3.3V égvrvierns)upply
D108 5.0V supply 5.0V égjve:aerns)upply
D700 3.3V supply 3.3V p(()l\?vzdr)SUDpW

Table 1 Power Status LED’s
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Figure 2 Power Status LED's
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6 Configuration DIP Switches

The table shows DIP switches SW100 and SW101 of the Lime evaluation board. These should be
configured according to the intended host CPU interface mode and output display connection.
Before connecting the evaluation board for the first time, make sure that all switches are correctly
set. Possible settings and defaults are shown below.

SPARTAN¢

X
z
%
LA |
v

Figure 3 Configuration DIP Switches

DIP switch Function Set Description
ON Other oscillator settings
W100-1 LKSEL
SW100 CLKSELO OFF 14.32 MHz source (Default)
. ON 14.32 MHz source (Default)
SW100-2 CLKSELT OFF Other oscillator settings
ON
SW100-3 CPU MODE 0 OFF
SW100-4 CPU MODE 1 gl_f“F Host CPU mode select
SW100-5 CPU MODE 2 ON
OFF
SW100-6 MUX GMODE 0 ON
OFF
SW100-7 MUX GMODE 1 OOFNF General purpose mode pins?
SW100-8 MUX GMODE 2 ON
OFF
ON Connects to CPU with BS signal
SW100-9 BS Mode OFF Connects to CPU without BS signal
ON Sets the XRDY signal to the ‘not ready’ level
SW100-10 RDY Mode OFF Sets the XRDY signal to the ‘ready’ level
Switching Regulator ON Switch On
W101-1
SW10 shutdown OFF Switch Off
SW101-2 FPGA configuration gFNF Reserved
Revision 1.03 Page 9 of 18
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1,2 Check the CPU mode and the General Purpose Mode tables in the hardware manual (see also below).

For Hardware Manual cross-reference purposes: (see following sections)
ON = Low
OFF =High

6.1 CLKSELO/CLKSEL1
The following table (copied from the MB86276 ‘Lime’ Hardware Manual available at the time this
document was written) lists the CLKSEL settings that can be selected.

CLKSEL1 CLKSELO Input frequency Assured operation range (*')
L L 13.5 MHz 13.365 to 13.5 MHz
L H 14.32 MHz 14.177 to 14.32 MHz
H L 17.73 Hz 17.553 t0 17.73 MHz
H H 33.33 Hz 32.997 to 33.33 MHz

Table 2 Clock Select

*1 Assured operation input frequency range: Standard value —1%

6.2 CPU Mode
The following table (copied from the MB86276 ‘Lime’ Hardware Manual available at the time this
document was written) lists the CPU modes that can be selected.

CPU MODE 2 CPU MODE 1 | CPU MODE 0 CPU
L L L SH3 (Fujitsu FR series MCU'’s)
L L H SH4
L H L V832
L H H SPARCIite
H L L General purpose 16bit CPU with SRAM interface
H L H Qeneral purpose 16bit CPU with address and data multiplex
interface
H H L _General-purpose 32bit CPU with address and data multiplex
interface
H H H 12C Slave
Table 3 CPU Modes
Page 10 of 18 Revision 1.03
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6.3 General Purpose Mode Pins

The following table (copied from the MB86276 ‘Lime’ Hardware Manual available at the time this
document was written, talking the Errata Sheet nto consideration) lists the General Purpose modes
that can be selected and the pin multiplex functionality that results (note also the dependency on
the corresponding CPU mode listed in the previous section).

MUX MUX MUX
GMODE | GMODE | GMODE PIN Multiplex
2 1 0
Primary Secondary Video
Host Interface RGB output RGB output Capture GPIO
32bit CPU Native
L L L 12C Slave RGB8SS - RGB666 -
L L H 32bit CPU RGB888 -- RBT656/601 GPIO[4:0]
12C Slave
16bit CPU .
L H L 12C Slave RGB666 RGB888 RBT656/601 GPIO[2:0]
16bit CPU Native
L H H RGB666 RGB666 -
12C Slave RGB666
H L L Reserved Reserved Reserved Reserved Reserved
H L H Reserved Reserved Reserved Reserved Reserved
H H L Reserved Reserved Reserved Reserved Reserved
H H H Reserved Reserved Reserved Reserved Reserved
Table 4 Multiplex Modes
Revision 1.03 Page 11 of 18
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7 Interfaces and connectors
7.1 Connectors between CPU board and graphic board

This section describes the connector allocation between the CPU board and the graphic board.
The connection of the two sub-boards is realized by two connectors: a 96-pole DIN plug and a 48-

pole DIN plug.
CPU
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Figure 3 Connection Block Diagram
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A1 n.c.
A2 3.3V
A3 5.0V
A4 GND
A5 DO
A6 D3
A7 D6
A8 D9
A9 D12
A10 D15
A11 D18
A12 D21
A13 D24
A14 D27
A15 D30
A16 GND
A17 A0
A18 A3
A19 A6
A20 A9
A21 A12
A22 A15
A23 A18
A24 A21
A25 A24
A26 n.c.
A27 n.c.
A28 SO
A29 S3
A30 S6
A31 n.c.
A32 GND

B1 n.c.
B2 3.3V
B3 5.0V
B4 GND
B5 D1
B6 D4
B7 D7
B8 D10
B9 D13
B10 D16
B11 D19
B12 D22
B13 D25
B14 D28
B15 D31
B16 GND
B17 A1
B18 A4
B19 A7
B20 A10
B21 A13
B22 A16
B23 A19
B24 A22
B25 A25
B26 n.c.
B27 n.c.
B28 S1
B29 S4
B30 S7
B31 n.c.
B32 GND

Table 5 96-Pole Connector Pin*! Reference

Pin Name \
C1 n.c.
C2 3.3V
C3 5.0V
C4 GND
C5 D2
C6 D5
C7 D8
C8 D11
C9 D14
C10 D17
C11 D20
C12 D23
C13 D26
C14 D29
C15 GND
C16 GND
C17 A2
C18 A5
C19 A8
C20 A1
C21 A14
C22 A17
C23 A20
C24 A23
C25 n.c.
C26 n.c.
C27 GND
C28 S2
C29 S5
C30 GND
C31 n.c.
C32 GND

Revision 1.03
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Pin___Name Pin | _Name

A1 CS0 B1 GND C1 CS1
A2 CS2 B2 1.8V C2 CS3*
A3 CS4 B3 GND C3 CS5
A4 CS6 B4 1.8V C4 RDY
A5 BGRNT B5 GND C5 BRQ
A6 RDX B6 n.c. C6 WRO
A7 WR1 B7 n.c. C7 WR2
A8 WR3 B8 n.c. C8 AS
A9 ALE B9 n.c. C9 CLK
A10 | DREQO B10 n.c. C10 | DACKO
A11 | DEOPO B11 n.c. C11 n.c.
A12 | IRQ A B12 n.c. C12 SDA
A13 | IRQ B B13 n.c. C13 SCL
A14 SIN B14 n.c. C14 SOT
A15 GND B15 n.c. C15 SLK
A16 | RESET B16 n.c. C16 GND

Table 6 48-Pole Connector Pin*t Reference

** Note:
The pin number refers to the female connector of the CPU main board.

*2 Note:
CS3: This is currently used by the FR 467 and 369 CPU’s in connection with the Lime device.

Page 14 of 18 Revision 1.03
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7.2 Interface for the digital RGB output

X300 X301
1 2 1 2
VOO _BO a3 4 VOD_B1 VO1_B0 a3 4 VO1_B1
V00 B2 5 5 VOO B3 VO1 B2 5 g VO1 B3
VOO B4 7 8 VOO _B5 VO1 B4 7 8 VO1_B5
VO0_B6 9 10 VOO_B7 VO1_B6 ) 10 VO1_B7
Voo GO 11 g 12 Voo G1 VO1 G0 11 rd 12 Vo1 G1
VOO0 G2 1l e 14 VOD Ga VO1 G2 1Bl < [ 1a VOl _Ga
VOO G4 15 2 18 VOO G5 VO1 G4 15 2 |18 VOl G5
VOO0 G6 17 ‘g‘ 18 VoD &7 VO1 G6 17 ‘g‘ 18 VOl BT
19 || 2 |20 19 | 2 |20
21 || £ |[22 21 || £ |[22
VOO RO 22 || @ (24 VOO R1 Vo1 RD 22 || @ |[24 VO1 R1
VOO_R2 25 || ® |[ 28 VOO_R3 VO1_R2 5 |l ® ([ o5 VO1_R3
VOO R4 27 | @ |T2a VOO RS VO1 R4 27| B [Coa VO1 R5
VOO_RE 29 || 8 |30 VOO_R7 VOl _R6G 29 | 2 I[a0 VO1_R7
VOO_HSYNC a1 29 VOO_VSYNC VOT_HSYNC BT 32 VO1_VSYNC
VOO DE 23 24 VOO CSYNC VO1 DE 23 24 VO1 GSYNC
VOO0 GV 35 36 VOD_CLK1 VO1_GV 35 36 VO1_CLK1
12C SCL a7 a8 2C SDA 12C SCL a7 28 2C SDA
39 40 39 40
FTSH-120-01-L-DV-EJ-P FTSH-120-01-L-DV-EJ-P
— ——
c314 100n vCeas c316 100n VCCaa
l o | o
c315 10u c317 10u
| - ||
[ [
Figure 6 Digital RGB out
7.3 Interface for LVDS out
X500 X501
1 2 1 2
VOO _LVDS oM a 4 VOO _LVDS OF Vo1 LVDS OM = 4 Vo1 LVDS OP
VOO _LVDS 1M 5 & VOO _LVDS 1P VO1_LVDS_IM & B VO1_LvDS 1P
VOO_LVDS_2M ¥l 8 VOO _LVDS 2P VO1_LVDS_2M 2 ) VO1_LVDS 2P
] 10 g 10
VOO LVDS CM 11 19 VOO LVDS CP VO1 LVDS CM 11 12 Vo1 LVDS CP
VOO LVDS 3M 13 14 VOO LVDS 3P VO1 LVDS 3M 12 14 VO1 LVDS 3P
15 16 15 16
FTSH-108-01-L-DV-P FTSH-108-01-L-DV-P
END_LVDS END_LVDS
C503 100n VCC33 C514 | 100n VCC33
I | i
i I
C504 10u C515 10u
|1 11
] 1
Figure 7 LVDS out
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7.4 Interface for the digital RGB input

X702

1 ] VI RGB DO
VI RGB D1 3 4 VI RGEB D2
VI RGB D3 5 - 6 VI RGB D4
VI RGB D5 frd g_ 8 VI RGB D6
VI RGB D7 9 -] 10 VI RGB D8
VI RGB D8 11 ® 12 VI RGB D10
VI RGB D11 13 % 14 V]I RGB D12
VI RGB D13 15 =3 16 VI RGB D14
VI RGB D15 17 o 18 VI RGB D16
VI RGB D17 19 E 20 VI RGB CLK
VI RGB HSYNC 21 22
VI RGB VSYNC 23 24

VCC33

FTSH-112-01-L-DV-EJ-P

Figure 8 Digital RGB in

7.5 Interface for the digital YUV422 input

X703

e
5 1 VI2 656 DO g_
4 3 VIi2_656 D1 c
5 5 VI2_656 D2 =
8 7 VI2_656 D3 ©
10 9 VI2_656 D4 +
12 11 VI2_656 D5 o))
14 13 VI2 656 D6 -6

16 15 VI2_656 D7
VI2_ 656 VSYNC 18 17 VI2_656 CLK m
20 19 VI2_656_HSYNC (O]
o

TMM-110-01-L-D-SM-A-P

Figure 9 Digital YUV422 (ITU656) input
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8 Schematic Lime Evaluation Board (PA7)

Please refer to the pages following the Fujitsu Headquarters address information.

9 Important Notes for Proprietary Board Designs

a

Address line remapping via FPGA

Customers who wish to use Lime in legacy 32-bit modes (SH3, SH4, V832, and FR) and
may want to simplify the situation by directly mapping Lime's host interface to the host
interface connector should be aware that the FPGA on the Starterkit maps the CPU’s
address bus lines to those of the Lime device with an offset according to the CPU type.
For 16 bit CPU’s the offset is 1 (i.e. line 1 of the address bus is mapped to line 0 of Lime).
For 32 bit CPU’s the offset is 2 (i.e. line 2 of the address bus is mapped to line 0 of Lime).

Direct Access to Graphics Memory

If you are trying to access Lime on the Starterkit board from your own CPU board, direct
access to graphics memory can be very critical in verifying CPU-Lime communication. Also,
if you want to use Local Memory Transfer of display lists to store bitmaps in graphics
memory etc. direct access to the Graphics Memory is necessary. This requires modified
FPGA firmware which can be obtained by contacting the GCC Application Group

(gdc _info@fme.fujitsu.com).

Using a non-Fujitsu CPU board / Component Initialization via I12C

I2C master communication using the Lime device is not possible for the slave devices
SAA7113 and DVI Panel Link Translator. These slave devices should therefore be
initialized through 12C using the host interface (i.e. the MCU must control the peripheral
directly).

10 Errata

a

Incorrect silkscreen board markings/comments in schematics
The silkscreen description and schematic comments for the settings of SW100 are
incorrect for the PA7 version of the board. The table lists the default settings as follows:

CLKSELO Default ON
CLKSELA1 Default OFF

The correct settings are: (14.32 MHz)

CLKSELO Default OFF
CLKSEL1 Default ON

Revision 1.03 Page 17 of 18
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11 Worldwide Headquarters and Disclaimer

Japan Asia Pacific
Tel: +81 3 5322 3353 Fuijitsu Limited Tel: +65 281 0770 Fuii : ; ;
) ) jitsu Microelectronics Asia Ltd
Fax: +81 3 5322 3386 Shinjuku Dai-Ichi Seimei Fax: +65 281 0220 151 Lorong Chauan
Bldg. 2-7-1, Nishi-shinjuku New Tech Park #05-08
Shinjuku-ku, Singapore 556741
Tokyo 163-0721
Japan
http://www.fujitsu.com http://www.fujitsu.com/sg/

USA Europe

Tel: +1 408 737-5600 Fujitsu Microelectronics Tel: +49 6103 6900 Fuijitsu Microelectronics Europe GmbH
Fax: +1 408 737-5999 America Inc. Fax:+49 6103 690122 Pittlerstrasse 47

1250 E. Arques Avenue, M/S D-63225 Langen

333, Sunnyvale, CA Germany

USA

94088-3470

Customer Response Center
Mon-Fri 7am-5pm (PST)

http://www.fujitsu.com/us/services/edevices/microelectr  http://www.fujitsu.com/emea/services/microelectronics/
onics/

The contents of this document are subject to change without notice. Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document are presented as examples of semiconductor device applications, and are
not intended to be incorporated in devices for actual use. Also, FUJITSU is unable to assume responsibility for infringement of
any patent rights or other rights of third parties arising from the use of this information or circuit diagrams. No license is granted
by implication or otherwise under any patent or patent rights of Fujitsu Microelectronics GmbH.

FUJITSU semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may
directly affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded
(such as aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life
support, etc.) are requested to consult with FUJITSU sales representatives before such use. The company will not be responsible
for damages arising from such use without prior approval.

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.

If any products described in this document represent goods or technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Control Law of Japan, the prior authorisation by Japanese government should be required
for export of those products from Japan.
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Lime Evaluation Board 12C Address Map
Hierarchy Part References Device Function Write Read
+---#1 Lime Eval Top Ux00 SAA7113 composite video input 0x48  0x49
\ UxX00 XC2S200E* video input selector 0x60 0x61
+---#2 Power 1xx and host CPU bus mux
+---#3 Vvideo Input 2XX Ux00 SIL164 DVI transmitter #0 0x70  Ox71
+---#4 video output Ux01 SIL164 DVI transmitter #1 0x72 0x73
+---#5 RGB Output 3xx . .
+---#6 DVI Output 4xx * I2C address of video input selector depends on
+---#7 LVDS Output 5xx FPGA implementation
+---#8 Lime Subsystem
+---#9 Lime 6XX
+---#10 FPGA 7XX
+---#11 DRAM 8xXX © mycable GmbH
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D-24613 Aukrug
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ATREUB
Note
R402, R412 are not mounted!
This is necessary in order to permit the I2C addressing of the SIL164 DVI device.


Place Cs close to

veeso
VAN

VCC_EXT
L100 pa F100 H -
0 00 sMD110 power input! PCB layout: refer to DIP Switch Settings
application note! PCB label: PCB label: 9
w Supply Config Config
P + R100  30k1 switch #no default
KLD-SMT2-0202-A C101 o S c102 D100 A c100 o101 RI01 N
1n 0603, 100603 SMAJ1BA 1000 10k SW101 SW100 1 CLKSELO on
4 506-GDH02S  506-GDH10S
D102 ¢ ’ 2 CLKSEL1 off
a 3 Host CPU MODE 0 n/a
pf MBRM120LT3 R102  OR 4 Host CPU MODE 1 n/a
CMDSH-3 c103 ut00 5 Host CPU MODE 2 n/a
C104 c108 6 Pin mux GMODEO n/a
1000 10u 100n 0603 . 7 Pin mux GMODEL1 n/a
L101 744773047 BOOST1 B1 R103 15k C106  330p lH H H H H H H H H H 8 Pin mux GMODE2 n/a
A 9
swi 940 Vet BS Mode n/a
3 { g LT po1 M4 C107  1n0603 10 RDY Mode n/a
l l 4 N2 RUN/SS1 110 n o603 n/a: settings depend on the corresponding host CPU
veess c108 c109 ViNg RUN/SS2. SD33# interface mode and display connection
T 10u 1812 T 1000603
8 11 Supply
VIN4 PG2
. sw2 ver switch #no function default W
L102 744773033 BOOSTZ a B2 R104 15k C111  330p vCeas 10k 1 1940 shutdown ) off
o1z ] N 2 FPGA user config n/a
R105
D103 E . .
f;o‘ﬁ f;u“ r 100n 0603 LT1940EFE 3 10k If 3.3V and 5V is provided by the host CPU board, both
" o] D104 8o/5[3/5/5(8]E|3(3! regulators must be shut down. No wall power supply
CMDSH-3 ¢ Zlzlz 2 2(z[z[zz shall be connected to the Lime board in this case.
35(3[5[5(3/5[3/5(6
dlooloflclollolo
MBRMIZ0LTS e - L u
e > CONFIG[9.0]
R106 16k5. FPGA_CFG > FPGA_CFG
S RESET#[1..0]
c
RESET#0
RESET#H
PCB layout: refer to
vegso application note!
vegss PCB label: PCB label: PCB label: PCB label:
ot RIOT 10K RESET PG 1.8V 3.3v 5.0v
- cc1s
Uz _Peood vects veess veess veess veeso
Bl
R108 | swr . A
am7 R109 309k SVIN I swz 7447785002
s [
RT | s el
y 2 R110 RI11 Ri112 R113
RUN’SS‘ | ggmg; 13 390R 470R 470R 680R
ImH |
= — — — SGND1
Rit4 15k
SYNCIMODE 4, Ri1s cis ciis cir | cie
. 232K 20 100n 100u 100y s i oior o106
ct19 | c120 c121 | o122 c123 | R117  R116 110k TLMT3100 TLMC3100 TLMC3100 TLMC3100
1000 220 = = [TC3aT2EFE X N N N
n n 100p 75k B A A A Al
RESET#1
- T100
PG VCC18 MGSF1NO2LT1
veeso veets veess veess veess veess veess
N
Place C126 - C130 directly to
Ri18 the corresponding U102 pins! Rits Ri20
4K7 ak7 U103
a7
U102 11 CoNTROL VDD
s vz (10 RESETZ) RESN 1 7733 SENSE
vi LTC2900 va PR cr RESET [F8—x
4
CRT REF c125 GND RESET# 124
RESET#0 4 100n 1000
Cc126 c127 c128 RST# VPG R122 R123 c129 C130
100n == 100n 10n —— 100n 100n TLC7733ID
PBR# GND 93Kk1 47 T T
Ri24  ak7
[7C2900-1MS RESET#
RI27  470R J‘
R126 110k
veess
swi02
U104 LF 8351000
EXT_ReseT# [ > EXTRESET# O \crszizs VEC © mycable GmbH
Boeker Stieg 43
D yvla 1000 Germany cable
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" VI 656 D[7.0] PCB Layout: refer to layout guide
656 D[7.0] < — L
and SAA7113 application note!
RN200
VI 656 DO 1
VI 656 D1 2 U200 JEITA RC-5231
VI 656 D2 3 I
VI 656 D3 4 4 1
12C[1..0 2 Video out Videoin1 AT g T @ X200
12C[1..0] 5] vPoo AlD [ VT A2 R200
EY 20 VoS Al2 200 18R 9
VPO3 SAA7113H AOUT 22— 4
VI 656 D4 1 15 | ypoa
VI 656 D5 2 14| \pos Al21 (43
VI 656 D6 3 a 13 | yhoe Videoin2 A
VI 656 D7 4 5 121 vpo7 A2 (H———YL A2 R201
33Rx4 . 56R
AGND
12¢1 12C_SDA €201 €202 €203
234 spA 126 vssa1 2 47n 47n 47n
12C0 12C scL 24| g0 VSSA2
xggﬁ; iz GND.cv  GND. GND_CV GND_CV GND_CV
=31 XTAL
SAAT113 CLK 2 Clock
XTALI oe Boundary T1(':Ei<l a7
VI_656_CLK <1 656 CLK 17 c 10 Scan Tus [ vecss
R202 TRST
.« 35 882 3333382835
Place RN300, RN301 and O 35 wow S5335555 ; ;
P 1200
R304 directly to the g a9 49 EERE E l l l Bt M18PGBO00SNA
corresponding U300 pins! -
G205 | cE4 | GH6 | 297 Place filter network
directly to VDDAXx and
RESET#1 [ > RESET#I } VSSAX power pins!
R203 4k7
12C addresses of SAA7113 GNb_CV
read: 0x49, write: 0x48 vecss
Keep SAA7113 clock signal l l l l
as short as possible! vecss Place capacitors directly
c208 c209 c210 c211 s 0
2 n T 100nT 100nT 10u_\7 to digital power pins!
1201 1202
l l BLM18PGB0OSN1 BLM18PGB0OSN1
c212 c213 R204 GND_cV
1u 100n 10k
Y200 —— c214
100n
41 vee OE
R205  33R osc
SAAT113 CLK 3l our onD 12 VI AI12 {%
R206
SGB002 CA PC 24.576 4 c215 18R MDINO4SSV-BC
47n
Place R205 directly R207 4 3
to Y200 pin 3! 56R ]
—
GRb¢v
e} o ~N
1303 VI_AI22 1L
" R208
New 47n
BLM18PGB0OSN1 18R © ble GmbH
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= RESET#1
e VOO_CLK2
VO1 CLK2 VO1_oLK2
12C[1.0
12C[1..0] — 12C[1..0]
V00 RGB[23.0
— VOO_RGB[23..0]
VO1 RGB[23.0
— VO1_RGB[23.0]
VOO0 RGBAN[2.0.
RESET#1 RESET#! LRESET&H VO0_RGBAN[2..0] ¥ R VOO_RGBAN[2..0]
VO1 RGBAN[2.0]
VO1_RGBAN[2..0]I — VO1_RGBAN[2..0]
VOO SYNC[2.0]
VOO_SYNCI2..0]
u pu VO1 SYNC[2.0]
VO1_SYNC[2..0]
#6 Reference ID: 400
VOO_CLK[1..0]
12C[1..0] VOO_SYNC4.0]
VOO RGB[23.0
VOO0_RGB[23..0] [__> ek VOO0_RGB(23..0] VO1_CLK[1..0] RESET#1 _‘
VO RGB[23.0] RESET#1
VO1_RGB[23..0] > VO1_RGB[23.0] VO1_SYNC4..0]

. VO1 _SYNCO VOO SYNCO
# Reference ID: 300 VO1 SYNCT VOO SYNCT LVDS O t t
VO1 SYNCZ VOO SYNCZ u pu
VOO_CLK3
VOO0 _SYNC[4..0] VOO0_CLK3
VOO_SYNC[4..0] > C Vo1 CLK3
VO1_SYNC[4.0] ::VOLCLKS

VO1_SYNC[4..0] >

VO1 SYNCO VOO SYNCO
VOT SYNCT 00 SV
VOT SYNC2 00 SV
VO1_CLK[3..0] MOI _CLK3.0 VO1 CLK[1.0] VOT SYNC3 00 _SY
VOO_SYNCI3..0]
VO1_CLKO
VOT CLKT VO1_SYNCI3..0]
VO1 CLK2
MO VOO_RGB[23.0]
VO1_RGB[23.0]
VOO_CLK[3.0] VOO CLK[3.0 VOO CLK[1..0] #7 Reference ID: 500
VOO CLKO
VOO CLKT
VOO CLK2
VOO CLK3
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veess Place filter network directly
to U500 power pins!

Place filter network directly

to U501 power pins!

L300 L301
BLM1BPGE0OSN1 BLM1BPGE00SN1
300 c30 c302 303 304 30 c307
100 1000 | 1000 n 10u 1000 | 100n n
YO1 RGB[23.0)
VO1_RGBI[23.0] Vo1 RGE[23.0
V00_RGBI25.0) [ QL REB(Z5.0) oo 4 JJd9dqds o Reso bor 598 dod8qgdg  oPReso
YOO CLK[1.0]
ommMQOCLKILOL 000 cocooooo 900 cogcocoog
VOO_CLKI1..0] 838 22222222 038 22222222
N vooreeo  vooeo g >>> 00000000 4 VOO_RGBANZ N RGBO V¢ 16 >>> 0000ODOOD |4 Vo1 RGBANZ
N OO0 RGBT Voo BT 17 80 IoR N OT RGBT v 17180 1oR
N—voo reez Vou Bz 14 B! 106 L2 VOO_RGBAN1 N——voireez v 128! 3 VO1_RGBAN1
VOO_CLko N RGBI Vo0 B3 {g] B2 06 N RGBT W 197 B2 106
YBs-etS N — e o5 voo mgaANo R Al o |28 Vot neas
N 00 RGBS VOO0 B5 o184 N RGBS Vi 1 !
\ e ——r L \ e — S
VO1 CLK[1.0) N——vooreer —vousr 2 N—voireer —v 1
VO1CLK(1.0) 87 1oR# R300 0 R30T 0 R302 87 10R# R303 0 R304 0 R30S
N vooress  vooco g W 7RO TSR O 75R N__voirees v 3 P 75RO 75RO 75R
N—V8o e —vooer—41 % 100 \ RGss—Vorer—4190 00
YOO RCE: AVIST Y N ) 108# YOI RCE Vo182 51cp 10B#
VO1_CLko N—vooree Voo G & $2 N RGB Vot G 532
Vo1 GLKT N—vooree VouGi 7 N RGE Vo1 Gi 7
\ G0 RGE Vob G o ADV7125 \ o1 RoE i o ADV7125
N RGB VOO G6 g : N—voires v ) : GNOTRGBO
\ 0 RGE vouer 5] & Video DAC \ Reb v 1] % Video DAC
N__ voorests v 41 N__ voireste v 41
N——vooreerr —v rafid N RGBTV reahd
N—vooreere vt peufiad N—voireers yen il
N 00 RGBT9 v 4| %2 N 0T RGBI19 v 4| R2
N——Vooreezs v rra ] N—voirosz0 v 4 | R
N—vooreezi v yry N RGBTV yr3
R—vorfeor—vorte i R—Verreor—vorfe—a v
A\ RGB23 VOO R7 4 Rs N\ 01 RGB23 v a8 59
__voocswwe g __voicsywe o
HOL COVNG 124 synes comp QT LOVNG 12 synes comp
BLANK BLANK
— 4 clock VREF — 4] clock VREF
—384 psaver RSET 381 psaves RSET
— At — Ay
R30S 6OR RA07 470R R308 68R R309 470R
voess R310 10k R3TT 10k
ADVTTZ5ISTZ240 GNOTRGBO RDVTT25ISTZ240 GNDTRGBO
R312 OR Ls02 R313 OR
Consider ADV7125 layout rules!
R314 10k BLM1BPGE00SN1 R315 10k
RESET#1
R316 O0R R317 OR
12¢11..0) NP GiB_ReBO NP
Voo BLUE V00_RGBANO
VOO GREEN V00 RGBANT
VOO RED RGBANZ
12c0 2 _soL
72C1 T2C_SDA Vo1 BLUE RGBAND
VOT GREEN _VOT RGBANT
Vo1 RED RGBANZ
RESET#1 > RESETM
X300 x301
1 1
VOO_SYNC4..0] 5 3 4 3 4 o
) ) 65
9 10 9 10 o
1y g ETm I
] = [ ] % e <3
worevcio HHE HHE -
19 2 (20 19 2 (20
< < |<l<l<<l< ] n ]
202190 3183192 X s 4 < — S o
v 6 R v S 25 R
< 2 29992 Vi 7 R v 2 |2 R
3 RRGRER I 9 0 R J7 9 | & |30 R
i S [RReE VOU HSYRC 1 v 1 3 YRC
V00 DE 3 a4 Vi a a4 SYNG
< < << Vo 6 Vo 6 o]
S| S Ee 12C SCL 8 12 38 EEN
o) . . o a0 T I )
| 2 22 20571
2 22 FTSH-1Z0:07-L-DV-E-P
5 35
cou | oon veess cuts | toon
I I
o315 1ou o317 | tou

VOO_RGBANI2..0]
VO1_RGBAN(2.0)
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VOO _RGB[23.0)

VO0_RGB[23..0] >

VOO_SYNCI2.0] VOO_SYNC[2.0

DR

Consider SIL164 PCB
layout application note!

BlhlERRERR R R R R i
o o o o 2 o o o e e o Place filter network directly
SR ERHE2E R o L 0
VOO SYNCO VOO HSYNC ‘ e e ) M e 18 to U400 power pins! vees
VOO_SYNC1 VOO0 _VSYNC <|<|=| <|<|<|<|<
VOO0_SYNC2 VOO0 _DE S S 1219215 S L400
BLMIBPGBO0SNT
DVIO_PLLVCC
VOO_RGBAN[2.0] [ emmmidRCBANEZOl
ool Ny« —dd €400 c401 ca02
RA00 U400 99499 10 100n n
N___voo Resano  voo BLUE 390R SeramTosyermaorN
[\__VOO RGBAN1 VOO GREEN QO00000EEO00055
\—_VO0_RGBANZ V00 RED " 5 8s g
1 las
veet GND2
vooclke [>—Vvoooke veeas voo be v e Lz o BBV
VREF D13
B R 4 Hsvne D14 [45 =
vio CTL3 CTsiRaKs bis [ 9
] Z| Criamake SIL 164 D17 [42
VIO_HTPLG o | CTLVA1/DK1 PanelLink D18 0
A 12| EDGEMTPL T D19 |40 =
PD ransmitter D20
>—1 msen 21 (38
vce2 D22
D dsst 13 SELRST D23 8 o Réoz - OR
T4 VIO OKEN
BV PD 126 scL 15| DESUSDA ¢ DKEN [734
DVITISEL BSELSCL  Z RESEVED
16 K
o B - 8 a4 g
RN401 20%2 . 4+5,,9,.0,,8
4Kk7x4 55’;522?995;;22%5 R403 veess
ORBYRRIRRYRKZRRE o
R404 OR STTeaCTS; P R
RESET# [ RESET#
R405 OR
=l zle| =l [zl
R406 OR = RlE| = R
10 CTL1 o O o I o o I o —_= c407 C408 Cc409
SEBVI =ll Il [sls] lsls 1o
12C addresses of SIL164 #0 RA0T OR SE| B8] S| 1B N
o Ra08
read: 0x71, write: 0x70 veeas __bvio plivee | 510R
R409 OR
Place capacitors directly
to U400 power pins!
Lao7 [
BLM18PG600SN1 3
c414 Cca15 — C416 —
100 on 100n ~
Place filter network directly
to U400 power pins! GND_DBVI
VO1_RGB]| 0] :
Vo1_ReB(23.0] [> e Consider SIL164 PCB

VO1_SYNCI[2..0] —

VO1_RGBAN(2.0] [ mmmi2duBOBANEZ.OL

300000000

VO1_CLK2 >—0iele

12€1..0]

layout application note!

oo o oo ol ol ol ol o i
B o e o e o e A e Place filter network directly
EENE SRR ey
VO1 SYNCO __ VO1 HSYNC to U401 power pins! veess
VOT SYNCT V0T VSYNC
VOT SYNC2 VOT DE = = L408
ololololololo) BLM18PGB00SN1
Glaaligiaalala bvi1_pLLVCC
VvCess L
N ca1s ca19 ca20
R410 U401 10u 1000 n
VO1 RGBANO _ VO1 BLUE 3908
[\__VOT RGBANT VOT GREEN
N\__VOT RGBANZ _VOTRED
1 48
veess vo1 DE peer oNez Ty 1G4 GRDBvI
DE D12
3 46 G5
VOT_HSYNC 4| VREF D13 1, 1_G6
01_VSYNC Hsyne D Caa 1 G7
4 VT CTL 6] LY e [z
5 VI OTL CTL3/A3/DK3 SIL 164 D16 4
i CTL CTiamainks 6 o7 {42 o
CTLUA1IDK1 PanelLink D18
1 — 2 EDGEMTPLG D19 |40
10 pp Transmitter D20 [-32
RN402 3 [e]
Rt x4 Msen D21 OT RS
1 2 b22 R7 412 O0R
DVI1 ISEL
el s
— — R 15 gseuscL 2 RESEVED (34
12C_SDA 16 s 33
D1 P 4w VG
2072 .40, 48,40 49
2382 252458442
GOLERROLREXXILUNE R413 veess
OEBRRIRRYRKZREY o
R4t OR STacTe . .
RESET#1 j‘ﬂ‘—’ BEEERERE LF
R415 OR
=l [=le| =l [zl
R416 OR 2R R RE JR
ovit_cTLt £ FELEFLFFRLFR == cazs caze cazr
B BvI B
12C addresses of SIL164 #1 ra17 on —NP - 25| 28 [efe] (5[] in 100n 0
. ite: ovit_cTL2 Ra18
read: 0x73, write: 0x72 veess Vi1 PLLVCC | 510R
Rate OR
Place capacitors directly
to U401 power pins!
Lats 3
BLM18PGE00SN1 3

La16

BLM18PGB00SN1

ca32 c433
100 1000

—— C434 ——
T 100n TE
Place filter network directly
to U401 power pins! GRD DV

veeso

L401
BLM18PG0OSN1

X400
DVIS029T-00288

ca03 Ca04
100n 100 PR o .| E—N|
__VvooTxep 2]
Ca0s 4%
33p jomrs!
x—84
VOO0 TXIW g
La02 VOO0 TXTP 10 (800
BLM18PGE00SNT 11| |BB8
ooo
<2 |388
R401 1| |B28
220R 15| [BB8
DVI0 HTPLG . 1 |ooo
STREQT] 1] |ooo
VO0_TX0P
el | H
L403 [ 1]}
BLM18PGE00SN1
ca06 D400
1000 BZX84CAVE Laoa VOO0 TXCP. 5
< BLM18PGE00SN1 VOO TXCM 7
VOO RED c1
VOO_GREEN c
VOO BLUE ¢
VOO HSYNC T ca4
c5A
L40s cato | catt | carz | cans C5B
BLM1BPGE0OSNT | 33p 33p 33p 33p
La0s
BLM18PGE0OSN1
veeso
X401
Laog DVIS029T-00285
BLM18PGE00SN1
cazt caz2
1000 10u Vo1 Txom
VOT TX2P 2
ca23 ]
33p jomr
|
VO1_VSYNC famr 'y
VOT TXIW 9
La10 VOT TXTP 10
BLM18PGE00SN1 11
S a
Ra11 14
220R 1
DVI1_HTPLG . 16
VOT TXOM 1
VOT TX0P 18
La11 %
BLM1BPGE00SN1 2
caza D401
1000 BZX84C3V3 L412 VO1 TXCP.
< BLM18PGE0OSN1 VOT TXCM 7
vo1_RED c1
VOT GREEN c:
VO1 BLUE ca
VOT HSYNC T Ca
La13 cazs | caze | caso | cast G5B
BLM1BPGEOOSNT | 33p 33p 33p 33p
La1a
BLM18PGE00SN1
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ATREUB
Note
R402 is not mounted!

ATREUB
Note
R412 is not mounted!


VOO_RGE[23.0] [ emmmi20R0B(23.0)

T

VO1_RGB[23.0] —_—

N
A

0

[p— VOO SYNC[3.0

0ONAS 0OA
LONAS 00/
ZONAS 00/
EONAS 00A

ONASH 00A
ONASA_0OA
ONASO 00A

VO1_SYNC[3..0]

Place capacitors directly

to LVDS power pins!

c500 c501 Ccs02

<<l
EEES
ool
BEE
SRR
282
el
EEEH
2ol
By
BN
el
vecss
V00_CLK3 VOO _CLK3
Rs00
VO1_CLK3 > Volclks 10k
R501
RESET#1 > RESET#H,
OR

vegss 5o in 1000 | ou
4 56 Voo Ra
veet TXING
vooey Yt DssocRass T E R E—
00 GO ] TXING " TXINZ 22 -
txn7  Channel Link  Gnps £ Voo 1
GND1 . XINT
v o S T XD P2t =
VOO0 G6 £ TXIN9 TXIN27 58
8 Nt LVDSGND3 -4 V00 LDS o
Voo 67 10 TXOUTOM s VOO LVDS 0P
VOO0 G3 11| XN TXOUTO P Fyg VOO LVDS 1M
V00 G4 12| TXIN12 TXOUTLM VOO_LVDS 1P
12 TXiN13 TXOUTT_P
Voo G5 137 GND2 Lvpsvec 44—
VO BO 1a ] TXINT4 LVDSGNDZ [ VDS 2
— 151 rints TXOUT2 M [42 —
197 TXINtE TXOUTZP [t VDS cM
/CC3 TXCLKOUT_M
— 18] TXiN17 TXCLKOUT P 42 —
V00 B2 o] TXIN1G TXOUT3 M [ VDS 3
TXIN19 uT3_P
NP Voo B3 1 3 Lvbsenp (28—
— TXINZO PLLGND? [35——
RS02  OR Vo0 B g | TXNZ Bty
v0o_csvne TaNz2 LFuonol LvDs ISt vecas
] i Vet TGN 21 Yo gl
DTS 2 TXiN24 TXIN2s [0
TXINZS GND4
0500
BLM18PGB00SN1
R503 DS90CR285MTD
or C505 == C506 == C507== C508 cs09 cs10
T 1n T 100nT 1UDnT 10u T 100n T 100n
Place capacitors directly Place filter directly
to digital power pins! Lo to PLL power pins!
BLM18PGE00SN1
veess
GND_LVDS
Place capacitors directly
ins!
to LVDS power pins! es11m= cs12== cs13
V[i[ifﬂ Uso1 n 100n 10u
6 Vo1 Ra
veet TXIN4
vor e £|vih  psoocrass BN fe s
T TXING . TXIN2 &
4ttxn; ~ Channel Link  Gps Vot ri
GND1 " TXINT
yoret Ham T ol
— TXING TXIN27 |50
£ TXINTO LVDSGND3 42 VO1_LVDS OM
Vo1 G7 10| Vee2 TXOUTOM [=- VO1_LVDS 0P
VO1 G3 11 TXINT Txouro_p 46 VO1 LVDS 1M
VOT Ga 12| T2 TXouT M VO VDS 1P
13 2 LV cc 44
Vo1 Gs 14 4
— 14 TXIN4 LVDSGND? -4 | Luos 2w
OT 56 o] TXINts TXOUT2 M [-42 TTVDS 2P
157 TXIN16 TXOUTZ_P [ 1T LVDS CM
VO1 B7 18 cc3 TXCLKOUT. M 9. 1 LVDS CP
VO1 B1 19 TXIN17. TXCLKOUT_P a8 1 LVDS 3M
Vo1 B o] TXIN1B TXOUT3 M [ 1 LVDS 3P
TXINTS TXOUTS_P
NP 1 LVDSGND1 38—
Vot B3 as
VOT B4 2 TXIN20 PLLGND2 |28
RS04 OR Vo1 55 ] TXIN21 PLLVCC [
Vo1 cswe TNz puoND Lbs DIt vooss
5 3 VOT_CLKS
| Vot Hsvic vecs Tk |3 vorse
— 7 TXIN24 TXIN26 [0
TXIN25 GND4
L502
BLM1BPGE00SN1
R505 DS90CR285MTD
OR Cc516 cs517 c518 €519 €520 c521

T n mu"T 1000 | 10u

T 100n

Place capacitors directly
to digital power pins!

Place filter directly
to PLL power pins!

T 100n

VOO_LVDS oM VOO _LVDS 0P
VOO LVDS 1M V00 LVDS 1P
VOU LVDS 2M V00 LVDS 2P
V00_LVDS cM v0o_LvDS cP
V00 LVDS 3M VOO LVDS 3P
BND_LvDS
veeas
VOt LVDS om Vo1 LvDS 0P
VO1_LVDS 1M V0T LVDS 1P
VO1_LVDS 2M VO1 LVDS 2P
VO1_LVDS CM Vo1 Lvps cp
VO1_LVDS 3M VO1 LVDS 3P
BNB_LvDS
veeas
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