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HDMI and video switches using the

STEVAL-CCHO002V1 demonstration board

Introduction

This document explains the functioning and operation of the STEVAL-CCH002V 1
demonstration board which demonstrates the functionalities of the STMAV335, STMAV340,
STHDMIO02A and STDVEOO3A analog and digital video switches.

The objective of this demonstration board is to display the capabilities of ST's video switches
and buffers and also the appropriate use of signal line protection devices, which have been
exhaustively used in this demonstration board at all I/O lines, whether it is standard analog
or high-speed transition minimized differential signaling (TMDS) digital signals.

Demonstration of the various devices is done by appropriate jumper settings on the
demonstration board, and all necessary I/O interface connectors as applicable for each
signal format are provided. Standard interconnects available in the market can be used to
evaluate the demonstration board.

The demonstration board has a 16 character x 2 line backlit LCD which shows the selection
status and a preprogrammed microcontroller senses all the control signals and
appropriately displays it on the LCD.

The demonstration board may be powered by the 9 V adapter supplied or by a standard 9V
adapter with a current capacity of at least 500 mA. The source need not be regulated. On
board regulators supply +5 V and +3.3 V as required.

To summarize, the STEVAL-CCH002V1 serves to demonstrate the following:
STMAV335 analog video switch

STMAV340 analog video switch

STHDMIO02A HDMI switch

STDVEOO3A HDMI switch with equalizer/buffer

TSH343 analog buffer

TSH72 analog buffer

ST4300 I1°C buffer

Various ESD protection devices in the signal I/O ports

The board also demonstrates to a large extent, the recommended PCB layout in end
applications utilizing these devices. Especially critical layout aspects in high-speed HDMI
bus have been carefully addressed in this demonstration board.
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Getting started

System requirements

The system operates in standalone mode by powering externally using the supplied power
adaptor, or with any general purpose 9 V adaptor with a current rating of 500 mA.

Package content

The HDMI and video switches demonstration board package includes:
® Hardware

—  One demonstration board, type STEVAL-CCH002V1

—  One power supply (9 V adaptor)
® Documentation

— User manual

Hardware installation

The demonstration board can be powered through the external power supply adaptor.

Figure 1. HDMI and video switches demonstration board, STEVAL-CCH002V1
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UMO0576 Getting started

The major components present on the demonstration board are the following (see Figure 1):
VGA input connector

VGA output connector

Backlit LCD, 16 char x 2 line alphanumeric
S-video input connector

S-video output connector

Y, Pb, Pr input connector set

Y, Pb, Pr output connector set

CVBS input connector

CVBS output connector

10. HDMI input connector set

11. HDMI output connector set

12. DVI-I connector

13. Reset switch

14. Power supply jack

© N ok~

©

Several jumpers are also visible, but their application/significance is explained in
Section 2.2: The jumpers.

1.4 Powering on the system

As soon as the 9 V DC power supply is plugged in, the system is up and running

Figure 2. Power supply connections

AMO00914v1

Connect the 9V DC adaptor jack to this connector as shown in Figure 2.
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Getting started UMO0576

At power-on a startup message appears as shown below, and persists for about 2 seconds.

Figure 3. Power-on condition

AMO00915v1

After a short delay, the current state of selection is displayed.

Note: Display may differ from case to case, depending on the state of the jumpers.

1.5 Default setting of the system

Figure 4. System stable, ready to use
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AMO00916v1

The demonstration board is factory-set as STDVEOO3A DVI-I DIGITAL.

6/29 ﬁ




UMO0576

Using the HDMI and video switches demonstration board

2

2.1

2.1.1

2.1.2

Using the HDMI and video switches demonstration
board

The various input/output connectors

Industry-standard connectors with appropriate genders have been provided on the board for
the various video formats supported. Standard interconnects available on the market may
be used during evaluation of the devices. However, the quality of the cables should be
ensured so as not to introduce artifacts within the signal, resulting in apparent degradation
in performance.

VGA I/O

Standard 15-pin female type shell connectors have been provided on the board for the VGA
in/outs. These are similar to PC analog monitor video connectors.

Figure 5. VGA connectors

AMO00917v1

S-video I/O

Shielded 4-pin mini DIN, female industry-standard connectors have been provided for S-
video signals found in DVD players, AV receivers, and laptop outputs

Figure 6. S-video connector

AMO00918v1
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213

21.4

2.1.5

8/29

CVBS connector (composite video)

Female RCA connectors for accepting standard male RCA jacks have been provided for
CVBS in/outs.

Y, Pb, Pr connectors (component video)

A set of three female RCA sockets have been provided. One set is for the input, the other
set for the output.

Figure 7. RCA jacks for CVBS and Y/Pb/Pr

AMO00919v1

HDMI connectors

A set of two HDMI connectors has been provided for the input side while another set of two
connectors has been provided for the output side. These are standard type A sockets and
accept commercially available HDMI receptacles.

Figure 8. HDMI connectors

AMO00920v1
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UMO0576 Using the HDMI and video switches demonstration board

2.1.6 DVI connector

One DVI-I combined analog and digital, female connector has been provided. The output is
routed to any one of the VGA or HDMI connectors, for analog and digital respectively.

Figure 9. DVI connector

AMO00921v1

It is placed on the bottom side of the demonstration board along with two HDMI output
connectors, as shown below.

Figure 10. Placement of DVI and HDMI output connectors

AMO00922v1
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2.1.7

2.1.8

10/29

RESET button

The RESET button actually resets the processor in case it gets "hung up”. It does NOT
affect the functionality of the demonstration board, except that the display might become
irrelevant for a moment, after recovering from a RESET.

Figure 11. The RESET button

AMO00923\

DC supply socket

A standard adaptor socket has been provided as a power inlet port for the demonstration
board. It is polarity protected to accept a center positive adaptor, e.g. the one supplied with
the demonstration board.

Figure 12. DC power socket

AM00924v1
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Using the HDMI and video switches demonstration board

2.2

2.2.1

The jumpers

Demonstrating the STMAV335: VGA active

Figure 13. Jumper settings for VGA input through the STMAV335

There are several jumpers on the board, some of which determine demonstration board
functionality, some may be left as it is, or may be used for signal tracing/factory debugging.
We will start with the essential ones, case by case, as required for demonstrating the
various functions of the demonstration board.

VGA IN

STMAV 335
VGAL_IN

:
i

(o J[eT ]l ]

I:I |:| J15
LT T 1
s
|:| J13
o
ANALOG SECTION
RESET ol

VGA OUT

AMO00925v1
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2.2.2
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Demonstrating the STMAV335: S-video and CVBS active

Figure 14. Jumper settings for S-video and CVBS input through the STMAV335

STMAV 335
S-VIDEO & CVBS
S-video IN S-video OUT
s [of J[o[ J[e[ ]

B Ji6 J17 Jm [] L] ]
|:_ CVBS IN |:| J” E E _:|
L J18 J19 J12 ]

i 3 [ PR 1
[— I:I |:| J15 —]

[ ut4 LT T 1
[ [ ]J13 cvesoul [
ANALOG SECTION ®
S
RESET N

AMO00926v1
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UMO0576 Using the HDMI and video switches demonstration board

2.2.3 Demonstrating the STMAV335: DVI-l analog active

Figure 15. Jumper settings for DVI analog through the STMAV335

STMAV 335
DV ANALOG
VGA OUT
[ol J[of J[e[ ]
¥ L e g O ]
[ ] I:I Qm E E ]
[ J18 J19 Quz ]
N [ol J[o[ [e[ ] i
L I:I [ ]u1s ]
[t CT T ]
[ [ s ]
ANALOG SECTION R;ET
W AMO00927v1
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224 Demonstrating the STMAV340: Y, Pb, Pr active
Figure 16. Jumper settings for Y/Pb/Pr input through the STMAV340
STMAV 340
Y Pb Pr
o s (o 1ol 1[e[]
ol J10
J16 J17 E ] =
[ 2] y11 ProuT ]
- s
L o] -
[ ] YIN ne mo |3]912 poout| ||
i [] Emjomlom 1
[ ] Pb IN s vyour| [ ]
[] — [T 1]
L1 |rein []ue ]
ANALOG SECTION o d
RESET
0
AMO00928v1
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Using the HDMI and video switches demonstration board

2.2.5

Demonstrating the STMAV340: VGA and CVBS active

Figure 17. Jumper settings for VGA and CVBS input through the STMAV340

STMAV 340
VGA_IN & CVBS
VGA IN VGA OUT
o [ol [o[ [e[ ]
J
i J16 J17 Q " [] L] i
[ ] lovesiN I:I Qm EE ]
[ J18 J19 E|‘”2 ]
i 0 FIECIE] |
= — G =
] 14 C T T ]
] [ ]u3 cvesoutl | ]
ANALOG SECTION d
RESET
on
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2.2.6 Demonstrating the STDVEOO3A: HDMI IN1 active

Figure 18. Jumper settings for HDMI IN1 input through the STDVEOO3A

STDVEOOQO3A
HDMI_IN1

DIGITAL SECTION . lo] ]
o o
[m] [m]
m] o

7 yae HDMI OUT

Jag

] u48

Jaz
[m] I:l [m]
[} <> J4 Q Q o o
[m] [m]

HDMI IN 1 |:|:| |:|:|
AMO00930v1
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UMO0576 Using the HDMI and video switches demonstration board

2.2.7 Demonstrating the STDVEOO3A: HDMI IN2 active

Figure 19. Jumper settings for HDMI IN2 input through the STDVEOO3A

STDVEOO3A
HDMI_IN2
DIGITAL SECTION _ lo] ]
m] o
m] [m]
m] [m]
HDMI IN 2 O e HDMI OUT
1 J49
Jag
Ja7
m] I:I T
° <> s HH 5
m] 1
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2.2.8
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Demonstrating the STDVEOO03A: DVI-I active

Figure 20. Jumper settings for DVI-l input through the STDVEO03A

STDVEOO3A
DVI-I DIGITAL
DIGITAL SECTION _ |3|_|
] m]
m} o !
] m]
] Ja6 HDMI OUT
J4g
Ja8
Ja7
g O =
m} <> Ja Q Q ]
= ] o
DVHIN " ' |:|:| |:|:| ﬂ
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2.2.9 Demonstrating the STHDMIO02A: DVI-I active

Figure 21. Jumper settings for DVI-l input through the STHDMI002A

STHDMIO02A
DVI-I DIGITAL
DIGITAL SECTION . |3|_|
] ] i
] ]
[m] [m] L
J46
J4g
Jas
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2 O SN
[m} Ja o
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DVHIN ~ 7 J:L
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2.2.10
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Demonstrating the STHDMIO02A: HDMI-1 active

Figure 22. Jumper settings for HDMI IN1 input through the STHDMIO02A

STHDMIO02A
HDMI-1

DIGITAL SECTION . [o] ]
[m] [m}
m] o
m} [m]

Jas

Ja9

L1 48

Ja7 O
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Appendix A  Abbreviations
Table 1. Abbreviations
No. Acronym Definition
1 VGA Video graphics array
2 HDMI High-definition multimedia interface
3 DVI Digital video interconnect
4 LCD Liquid crystal display
5 LED Light emitting diode
6 DVD Digital versatile disc
7 S-video Two-wire analog video format
8 ICC In-circuit communication
9 GND Ground
10 Y, Pb, Pr Component video, analog format, three-wire
11 CVBS Composite video, analog format, single wire

21/29




UMO0576

37891SS0d SV Nid JJA 0L 3SOTI SV SHOLIDVdYI SSVdAE 11V IIV1d-*ILON

NOILO3S NNOJ NI'IAG

Schematic (part 1)

LHOLIMS VL1910
B 001
= 805
90SBUTI VA |_|
X7 A B )
< A
NTAGE § T NIhdY
=19 == #3.—
2
,.m ,.m H 7 F[
NOILD3S LLNO INGH i
PEE] =
= SOSK-YIINGH Rgge
o —1 avogl | Al
v £ = o .
v T 7 PO== €50
o s 08
€l 4 |
Erenan L X u d
kaviva = @ NS —p— e
aNg < +¥108 =5
prvd VOURGHLS  Hod 1) =
fvIVa ; = oA —¢
YOSK-YUUNAH = o LA
aNs | 088 T
LYV X EvSvE LA ST Y R Vas =
lroviva Xt any 2 401
aNo HUA S 9 1 4 adH 8 w6’
OV AR Y I MDA UdH B
OVIVA - g 208
e EDY i) 9,52.52,» €AC |
& A R g2882335R% At
N YOSKY UUNUH — ' o i
N10 =
o0 2DA —
on [ oW | TOTSA T =15
108 g - > =
vos [0 DS T N SEE B PR R
anNo 7 q
As+ - —
& AST
QaH & NS
NNOD 110107 INGH.
NNUD NIAL
Ry
NAHYDY
_ TRV
NOILD3S NI IWAH = ONASH
= NOV
a0 q01 T
VaS & P TAt DS & Y TAE R SOSPUININGH = B
J0 A SOSKYININGH 3
IO H Vas & Y At IO H S A h TAE C
L H
[
NOILJ3S ¥344nA 921 A
T S
12
Pl PPORR B Gdi &
1< 2l B [2 Bl
= S EE 1 Fil el ER B o
. ol OuEpLS L L FETF
T AN AvE o
VUS A 9 ﬂ‘_(%\vn—m ﬁﬂﬁm 3 108 A .
LIOHVAS A L D0A HIEVNE [ 100 8 108 A = _XI0d
AL § T iy e
) a0l
Y [

Figure 23.

Appendix B Schematic

Schematic
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Schematic (part 2)

Figure 24.
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Schematic

Schematic (part 3)

Figure 25.
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Bill of material

Appendix C  Bill of material
Table 2. Bill of material
Value/
Designator Qty Reference generic part Package Manufacturer
number
uiti 1 HDMI/DVI 2:1 switch | STHDMIO02A TQFP48 STMicroelectronics
uss 1 | HDMVDVI3A switch | grpy 6030 TQFP80 STMicroelectronics
and equalizer
u19 1 Analog video switch STMAV335 TSSOP16 STMicroelectronics
u18 1 Analog video switch STMAV340 TSSOP16 STMicroelectronics
u7 1 12C buffer ST4300 MSO-8L STMicroelectronics
u20 1 S-video buffer TSH72 S0O8 STMicroelectronics
U39 1 CVBS buffer TSH120 SOT323-6 STMicroelectronics
u28 1 Y Pb Pr buffer TSH343 SO8 STMicroelectronics
u27 1 RGB buffer TSH344 SO8 STMicroelectronics
U31 1 ST7-MCU ST7FLITE39 S020 STMicroelectronics
U23,U24,U25,U26 4 Electronic SPDT STG719 SOT23-6L | STMicroelectronics
switches
u29 1 |8.3V voltage regulator | LD1117V33 TO-220 STMicroelectronics
u3s0 1 5V voltage regulator LD1117V50 TO-220 STMicroelectronics
U13,U40,U14,U41,U15 | 5 Protection device DALC208- SOT23-6L | STMicroelectronics
(analog video lines) 4SC6
us,u9,u10 3 Protection device | 1y 64506 | SOT23-6L | STMicroelectronics
(DVI lines)
U21,U22 2 Protection device | ESDALCEVI | - \\op6 oFN | STMicroelectronics
(analog video lines) M6
ui2,u16,U17 3 Protectpn de\_nce ESDALC6V1 SOT883 STMicroelectronics
(analog video lines) M3
U1,U2,U3,U4,U5,U6,U32, Protection device HDMIUL6- . .
U33,U34,U36,U37,U38 | 12 (HDMI lines) 45C6 SOT23-6L. | STMicroelectronics
ICC 1 ICC connector Header 5x2/ IDC-
10B
ZD2 1 Transil BZW50-15 STMicroelectronics
D3 1 LED SMD LED SMD
D1 1 Schottky diode STPS1L30A SMA STMicroelectronics
J1,J42,J3,J45 4 | HDMI connector(19-pin) SMT Microcross
J7 1 DVI-I connector Microcross
KYI 25/29




Bill of material UMO0576
Table 2. Bill of material (continued)
Value/
Designator Qty Reference generic part Package Manufacturer
number
J21,J22,J283,J24,J36,J37,
38,39 8 RCA connectors CUl Inc
J20,J35 p | Svideoconnectors Kobiconn
(4-pin)
J9,J34 2 VGA connectors Kobiconn
(15-pin)
S 1 Switch 09-03290-01
J40 1 Power jack
16 pin connector
Ja1 1 (16x2 alphanumeric GDM1602A ALPHANUMERIC XIAMEN OCULAR
LCD
LCD)
J4,J13,J14,J15,J16,J17,
J18,J19,J46,J47,J48,J49, | 15 | CON2 (2-pin connector) SIP-2 (berg strip) Any
J51,J52,J53
J5,J6J11,J12,J26,J27,
J28,J29,J30,J31,J32,J33, | 14 | CONS3 (3-pin connector) SIP-3 (berg strip) Any
J10,J25
R36.R37,R38,R39,R42 5 Resistance OE 805 Any
R9,R10,R12,R28,R40,
R41,R49,R50,R56,R57,R | 13 Resistance 1kQ 805 Any
58,R59,R60
R21 1 Resistance 2.7 kQ 805 Any
R23,R43,R44 3 Resistance 4.7 kQ 805 Any
R1,R2,R3,R4,R5,R6,R7,
R27,R20,R26,R24,R30,
R31,R32,R33,R34,R35, | 23 Resistance 10 kQ 805 Any
R25,R51,R52,R53,R54,
R55
R8,R11,R13,R14,R15,
R16,R17,R18,R19,R45, 12 Resistance 75E 805 Any
R46,R47
R22 1 Resistance 100E 805 Any
R29 1 Resistance 330E 805 Any
R48 1 Resistance 470 kQ 805 Any
L1,L2,L3,L4,L5,L6 6 Inductor 470 nH 805
L7,L8 2 Feriite beads 805 MURATA
C1,C2,C51,C53 4 Capacitor 1nF 805 Any
C65 1 Capacitor 4.7 pF 805 Any
C64 1 Capacitor 8.2 pF 805 Any

26/29
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Bill of material

Table 2. Bill of material (continued)
Value/
Designator Qty Reference generic part Package Manufacturer
number
Cs8 1 Capacitor 4.7 uyF 1206 Any
C42,C43,C45,C44,C41,
C40,C49,C50,C48,C39, .
C11.C47.C46.C63.C35. 17 Capacitor 10 nF 805 Any
C10,C36
C14,C15,C16,C17,C18,
C19,C24,C25,C26,C27, | 12 Capacitor 68 pF 805
C28,C29
056’057’%5681’059’060’ 6 Capacitor 47 yF 1206 Any
C3,C4,C5,C6,C7,C9,C12,
C13,C30,C31,C33,C34, 17 Capacitor 100 nF 805 Any
C37,C32,C38,C52,C54
C21,C23 2 Capacitor 100 pF 1206 Any
C55,C62 2 Capacitor 220 pF Thru hole Any
C20,C22 2 Capacitor 470 nF 805 Any
IS74 27/29
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Table 3. Document revision history
Date Revision Changes
20-Aug-2008 1 Initial release
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
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