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This manual is the latest at the time of printing, and does not

include the modification which may be made after the printing, by

the constant improvement of product.




1 CAUTION:
Use of controls, adjustments or procedures other than those specified herein may result in
hazardous radiation exposure.

CAUTION: TO REDUCE THE RISK OF

CAUTION ELECTRICAL SHOCK, DO NOT REMOVE
COVER (OR BACK). NO USER SERVICEABLE

RISK OF ELECTRIC
SHOCK DO NOT OPEN. PARTS INSIDE. REFER SERVICING TO

QUALIFIED SERVICE PERSONNEL.

The lighting flash with arrowhead symbol, with an equilateral triangle is intended to
alert the user to the presence of uninsulated “dangerous voltage” within the product's
enclosure that may be of sufficient magnitude to constitute a risk of electric shock to
the person.

The exclamation point within an equilateral triangle is intended to alert the user to the
presence of important operating and maintenance (servicing) instructions in the
literature accompanying the appliance.

> B >

WARNING: TO REDUCE RISK OF FIRE OR ELECTRIC SHOCK, DO NOT
EXPOSE THIS APPLIANCE TO RAIN OR MOISTURE.




IMPORTANT SAFETY INSTRUCTIONS

CAUTION:

Read all of these instructions. Save these instructions for later use. Follow all Warnings and
Instructions marked on the audio equipment.

1.

2. Retain Instructions- The safety and operating instructions should be retained for future reference.
3.
4. Follow Instructions- All operating and use instructions should be followed.

Read Instructions- All the safety and operating instructions should be read before the product is operated.

Heed Warnings- All warnings on the product and in the operating instructions should be adhered to.

FORYOUR PERSONAL SAFETY

1.

10.1.

10.2.

When the power cord or plug is damaged or frayed, unplug this television set from the wall outlet and refer servicing to
qualified service personnel.

Do not overload wall outlets and extension cords as this can result in fire or electric shock.

Do not allow anything to rest on or roll over the power cord, and do not place the TV where power cord is subject to
traffic or abuse. This may result in a shock or fire hazard.

Do not attempt to service this television set yourself as opening or removing covers may expose you to dangerous
voltage or other hazards. Refer all servicing to qualified service personnel.

Never push objects of any kind into this television set through cabinet slots as they may touch dangerous voltage
points or short out parts that could result in a fire or electric shock. Never spill liquid of any kind on the television set.

If the television set has been dropped or the cabinet has been damaged, unplug this television set from the wall outlet
and refer servicing to qualified service personnel.

If liquid has been spilled into the television set, unplug this television set from the wall outlet and refer servicing to
qualified service personnel.

Do not subject your television set to impact of any kind. Be particularly careful not to damage the picture tube surface.

Unplug this television set from the wall outlet before cleaning. Do not use liquid cleaners or aerosol cleaners. Use a
damp cloth for cleaning.

Do not place this television set on an unstable cart, stand, or table. The television set may fall, causing serious injury
to a child or an adult, and serious damage to the appliance. Use only with a cart or stand recommended by the
manufacturer, or sold with the television set. Wall or shelf mounting should follow the manufacturer’s instructions, and
should use a mounting kit approved by the manufacturer.

An appliance and cart combination should be moved with care. Quick stops, excessive force, and uneven surfaces
may cause the appliance and cart combination to overturn.




PROTECTION AND LOCATION OF YOUR SET

11. « Do not use this television set near water ... for example, near a bathtub, washbowl, kitchen sink, or laundry tub, in a
wet basement, or near a swimming pool, etc.
« Never expose the set to rain or water. If the set has been exposed to rain or water, unplug the set from the wall
outlet and refer servicing to qualified service personnel.

12. Choose a place where light (artificial or sunlight) does not shine directly on the screen.
13. Avoid dusty places, since piling up of dust inside TV chassis may cause failure of the set when high humidity persists.

14. The set has slots, or openings in the cabinet for ventilation purposes, to provide reliable operation of the receiver, to
protect it from overheating. These openings must not be blocked or covered.
« Never cover the slots or openings with cloth or other material.
« Never block the bottom ventilation slots of the set by placing it on a bed, sofa, rug, etc.
- Never place the set near or over a radiator or heat register.
+Never place the setin a “built-in”enclosure, unless proper ventilation is provided.

PROTECTION AND LOCATION OF YOUR SET

15.1. If an outside antenna is connected to the television set, be sure the antenna system is grounded so as to provide some
protection against voltage surges and built up static charges, Section 810 of the National Electrical Code, NFPA No.
70-1975, provides information with respect to proper grounding of the mast and supporting structure, grounding of the
lead-in wire to an antenna discharge unit, size of grounding conductors, location of antenna discharge unit, connection
to grounding electrode, and requirements for the grounding electrode.

EXAMPLE OF ANTENNA GROUNDING AS PER NATIONAL ELECTRICAL CODE INSTRUCTIONS

EXAMPLE OF ANTENNA GROUNDING AS PER
NATIONAL ELECTRICAL CODE

ANTENNA

/ LEAD- IN WIRE

GROUND CLAMP

ANTENNA DISCHARGE
UNIT (NEC SECTION
810-20)

GROUNDING
CONDUCTORS

ELECTRIC SERVICE
EQUIPMENT (NEC SECTION810-21)

GROUND CLAMPS

— ———___ POWER SERVICE GROUNDING

NEC-NATIONAL ELECTRICAL CODE ELECTRODE SYSTEM
(NEC ART 250. PART H)

15.2. Note to CATV system installer : (Only for the television set with CATV reception)

This reminder is provided to call the CATV system installer’s attention to Article 820-40 of the NEC that provides
guidelines for proper grounding and, in particular, specifies that the cable ground shall be connected to the grounding
system of the building, as close to the point of cable entry as practical.

16. An outside antenna system should not be located in the vicinity of overhead power lines or other electric lights or power
circuits, or where it can fall into such power lines or circuits. When installing an outside antenna system, extreme care
should be taken to keep from touching such power lines or circuits as contact with them might be fatal.

17. For added protection for this television set during a lightning storm, or when it is left unattended and unused for long
periods of time, unplug it from the wall outlet and disconnect the antenna. This will prevent damage due to lightning
and power-line surges.



OPERATION OF YOUR SET

18.

19.

20.

This television set should be operated only from the type of power source indicated on the marking label.If you are not
sure of the type of power supply at your home, consult your television dealer or local power company. For television
sets designed to operate from battery power, refer to the operating instructions.

If the television set does not operate normally by following the operating instructions, unplug this television set from the
wall outlet and refer servicing to qualified service personnel. Adjust only those controls that are covered in the operating
instructions as improper adjustment of other controls may result in damage and will often require extensive work by a
qualified technician to restore the television set to normal operation.

When going on a holiday : If your television set is to remain unused for a period of time, for instance, when you go on
a holiday, turn the television set “off ” and unplug the television set from the wall outlet.

IF THE SET DOES NOT OPERATE PROPERLY

21.

22.

23.

If you are unable to restore normal operation by following the detailed procedure in your operating instructions,
do not attempt any further adjustment. Unplug the set and call your dealer or service technician.

Whenever the television set is damaged or fails, or a distinct change in performance indicates a need for
service, unplug the set and have it checked by a professional service technician.

It is normal for some TV sets to make occasional snapping or popping sounds, particularly when being
turned on or off. If the snapping or popping is continuous or frequent, unplug the set and consult your
dealer or service technician.

FOR SERVICE AND MODIFICATION

24.
25.

26.

Do not use attachments not recommended by the television set manufacturer as they may cause hazards.

When replacement parts are required, be sure the service technician has used replacement parts specified
by the manufacturer that have the same characteristics as the original part. Unauthorized substitutions
may result in fire, electric shock, or other hazards.

Upon completion of any service or repairs to the television set, ask the service technician to perform
routine safety checks to determine that the television is in safe operating condition.



MT35-EU Product Specification

Brand THOMSON THOMSON THOMSON THOMSON THOMSON
Panel technology (LCD / PDP) LCD LCD LCD LCD LCD
Cabinet Design (Example: SC VII, V 6,,,) E9B E9A E9B E9A E9B
PJO Nb 22E92 26E90 26E92 32E90 32E92
EAN Code 3244480284643 3244480284629 3244480284636 3244480284445 3244480284612
Chassis name MT5335 MT5335 MT5335 MT5335 MT5335
Certification(Gostandard/CE/MPTT/...) CE CE CE CE CE
COUNTRIES

France Yes Yes Yes Yes Yes
Germany Yes Yes Yes Yes Yes
Italy, Greece Yes Yes Yes Yes Yes
Spain, Portugal Yes Yes Yes Yes Yes
Benelux (Belgium, Netherland, Luxemburg) Yes Yes Yes Yes Yes
l;licr)]rlrnedr)n Europe (Sweden, Norway, Denmark, Yes Yes Yes Yes Yes
Eiitgearlr:y)Europe (Russia, Poland, Czech, Yes Yes Yes Yes Yes
PICTURE

Screen size : diagonale (inch) 22" 26" 26" 32" 32"
Aspect ratio (16/9 // 4/3 I/ 15/9) 16/9 16/9 16/9 16/9 16/9
Color depth (8/10/12 bits) 8 8 8 8 8

1st panel supplier : panel suppliers AUO CMO CMO LG-Philips LG-Philips
1st panel supplier : panel reference T220SWO01 VO V260B1-L02 V260B1-L02 LC320WXN-SAC1 | LC320WXN-SAC1
1st panel supplier : resolution 1680x1050 1366x768 1366x768 1366x768 1366x768
1st panel supplier : pixel Pitch (mmxmm) 0.282x0.282 0.1405x0.4215 0.1405x0.4215 0.17x0.51 0.17x0.51
1st panel supplier : Horizontal and vertical 170(H)/160(V) 160(H)/150(V) 160(H)/150(V) 178(H)/178(V) 178(H)/178(V)
viewing angle

tlostC;rJr:;;al supplier : Typical response time (Grey 5ms 8ms 8ms 8ms 8ms
(1'\s"tt§)anel supplier : Typical white luminance 300 200 200 500 500

1st panel supplier : Contrast VESA std 1000:1 800:1 800:1 1100:1 1100:1
%Hsgﬁssr;el supplier : Typical panel Life Time 50000 50000 50000 50000 50000
VIDEO

Noise Reduction (adaptative/...) Yes Yes Yes Yes Yes
Comb Filter (2D/3D) 3D 3D 3D 3D 3D

Deinterlacer (no/linerar/motion adaptive/motion
compensative)

Frame buffer

Frame buffer

Frame buffer

Frame buffer

Frame buffer

Film mode / reverse 3:2 pull down Yes/Yes Yes/Yes Yes/Yes Yes/Yes Yes/Yes
Format control (Pin8/WSS) Yes/Yes Yes/Yes Yes/Yes Yes/Yes Yes/Yes
Zoom type : 4/3 format Yes Yes Yes Yes Yes
Zoom type : 14/9 Zoom Yes Yes Yes Yes Yes
Zoom type : 16/9 Zoom Yes Yes Yes Yes Yes
Zoom type : 16/9 Zoom up/down Yes Yes Yes Yes Yes
Zoom type : Cinerama Yes Yes Yes Yes Yes
Zoom type : 16/9Format Yes Yes Yes Yes Yes
Colour preset (Cool/Normal/Warm/Favourite) Cool/Normal/Warm | Cool/Normal/Warm | Cool/Normal/Warm | Cool/Normal/Warm | Cool/Normal/Warm
Contrast expend (low/medium/high) high high high high high
Picture Reset Yes Yes Yes Yes Yes

Backlight Adjust

on factory menu

on factory menu

on factory menu

on factory menu

on factory menu

Dynamic Contrast

Dynamic Backlight

Dynamic Backlight

Dynamic Backlight

Dynamic Backlight

Dynamic Backlight

adjustment adjustment adjustment adjustment adjustment
Picture Autoadjustment (PC mode) Yes Yes Yes Yes Yes
. . . . Vivid/Standard Vivid/Standard Vivid/Standard Vivid/Standard Vivid/Standard
Picture presets : Standard / Film / Studio / . . . . .
’ /Movie/ Power /Movie/ Power  |/Movie/ Power saver/| /Movie/ Power |/Movie/ Power saver/
Sport / Personal / Game / Video Camera
saver/ Personal saver/ Personal Personal saver/ Personal Personal
Sound
RMS Power (Watt) 2x3W 2X6W 2X6W 2X6W 2X6W
Yes/Yes/Yes/Yes/Y | Yes/Yes/Yes/Yes/Y |Yes/Yes/Yes/Yes/Ye| Yes/Yes/Yes/Yes/Y | Yes/Yes/Yes/Yes/Ye
Treble, Bass, Balance, Volume, Mute Control
es es S es S
Sound presets (My personal/speech/mu | personal/speech/mu| personal/speech/mu | personal/speech/mu ersonal/speech/mus
sound/Music/Film/Voice/Flat/Standard/Panoram | sic/movies/Multimed | sic/movies/Multimed | sic/movies/Multimedi [ sic/movies/Multimed p aSpeec .
: . : ic/movies/Multimedia
a) ia ia a ia
Sound techno (Stereo Nicam/Virtual Dolb NICAM,German NICAM,German NICAM,German NICAM,German NICAM,German
olby Stereo/AVL/Wide Stereo/AVL/Wide Stereo/AVL/Wide Stereo/AVL/Wide Stereo/AVL/Wide
Surround/SRS Trusurround XT/BBE Viva/SRS . . . . .
stereo/Visually stereo/Visually stereo/Visually stereo/Visually stereo/Visually
WoW /...) . . . . .
Impaired Impaired Impaired Impaired Impaired
Loudspeakers built in (T/M/B) -12/- -12]- -12]- -12]- -12]-
Decoding capability
Standard BG/DK/I/LL BG/DK/I/LL® BG/DK/I/LL® BG/DK/I/LL® BG/DK/I/LL




PAL/SECAM/NTSC(| PAL/ISECAM/NTSC(| PAL/ISECAM/NTSC([PAL/SECAM/NTSC(| PAL/SECAM/NTSC(
Color System (PAL/SECAM/NTSC) AV) AV) AV) AV) AV)
DVBT (yes/no) Yes(MPEG 2) Yes(MPEG 2) Yes(MPEG 2) Yes(MPEG 2) Yes(MPEG 2)
Video standard NTSC 3.58 / 4.43 (AV) Yes Yes Yes Yes Yes

YES (720p, 1080i; | YES (720p, 1080i; | YES (720p, 1080i; | YES (720p, 1080i; YES (720p, 1080i
HD capability 1080P 480i/p; 1080P 480i/p; 1080P 480i/p; 1080P 480i/p; 1080P 4805" 576i/‘ )

576i/p) 576i/p) 576i/p) 576i/p) P P

PC capability (up to maximum format) UXGA UXGA UXGA UXGA UXGA

User convenience

IB languages

English\Czech\Germ
an\Spanish\Finnish\
French\Greek\Hung
arian\ltalian\Dutch\P
olish\Portuguese\Ru
ssian\Swedish\Slova
k\Ukrainian\Estonian
\Latvian\Lithuanian\

English\Czech\Germ
an\Spanish\Finnish\
French\Greek\Hung
arian\ltalian\Dutch\P
olish\Portuguese\Ru
ssian\Swedish\Slova
k\Ukrainian\Estonian
\Latvian\Lithuanian\

English\Czech\Germ
an\Spanish\Finnish\F
rench\Greek\Hungari
an\ltalian\Dutch\Poli

sh\Portuguese\Russi
an\Swedish\Slovak\

Ukrainian\Estonian\L
atvian\Lithuanian\Tur

I:ngubn\L,zecn\ber
man\Spanish\Finnis
h\French\Greek\Hun
garian\ltalian\Dutch\
Polish\Portuguese\
Russian\Swedish\SI
ovak\Ukrainian\Esto
nian\Latvian\Lithuan
ian\Turkish\Norwegi

English\Czech\Germ
an\Spanish\Finnish\F
rench\Greek\Hungari
an\ltalian\Dutch\Polis
h\Portuguese\Russia
n\Swedish\Slovak\Uk
rainian\Estonian\Latv
ian\Lithuanian\Turkis

OSD Language*

English\Spanish\Fre
nch\Croatian\ltalian\
Hungarian\Dutch\No
rwegian\Polish\Portu
guese\Romanian\Ru
ssian\Slovak\Sloveni
an\Serbian\Finnish\

English\Spanish\Fre
nch\Croatian\ltalian\
Hungarian\Dutch\No
rwegian\Polish\Portu
guese\Romanian\Ru
ssian\Slovak\Sloveni
an\Serbian\Finnish\

nglish\Spanish\Frenc
h\Croatian\Italian\Hu
ngarian\Dutch\Norwe
gian\Polish\Portugue
se\Romanian\Russia
n\Slovak\Slovenian\
Serbian\Finnish\Swe

English\Spanish\Fre
nch\Croatian\ltalian\
Hungarian\Dutch\No
rwegian\Polish\Port
uguese\Romanian\R
ussian\Slovak\Slove
nian\Serbian\Finnish

Turkish\Norwegian | Turkish\Norwegian kish\Norwegian an h\Norwegian
999+1AV+1SVIDEO|999+1AV+1SVIDEO| 999+1AV+1SVIDEO |999+1AV+1SVIDEO| 999+1AV+1SVIDEO

Program Numbers (example: 99+3AV) +1CMP+1VGA+2HD|+1CMP+1VGA+2HD| +1CMP+1VGA+2HD| +1CMP+1VGA+2H | +1CMP+1VGA+2HD

MIs+1SCART MIs+1SCART MIs+1SCART DMIs+1SCART MIs+1SCART

Number of buttons on cabinet (Power; Vol+/-; Power, CH +/-, Vol | Power, CH +/-, Vol | Power, CH +/—, Vol | Power, CH +/—, Vol | Power, CH +/-, Vol

Pr+/-, Menu ) +/—, Menu +/—, Menu +/—, Menu +/—, Menu +/—, Menu

Main switch button (yes/no) No No No No No

Clock Yes Yes Yes Yes Yes

Sleep timer Yes Yes Yes Yes Yes

wake-up timer Yes Yes Yes Yes Yes

Parer_1t Control - Channel lock (Input code for Yes Yes Yes Yes Yes

certain channel)

Parent Control - Child lock (set the lock of the

keyboard, only the RCU can control the TV) No No No No No

Parent Control - Kid pass (preset the ontime,

channel for each day of the week) No No No No No

Parent Control - Channel lock (For digital

transmission and DVD program, to filter some No No No No No

programms)

Program auto switch off Yes Yes Yes Yes Yes
Bulgarian\Czech\Da | Bulgarian\Czech\Da |Bulgarian\Czech\Dan| Bulgarian\Czech\Da | Bulgarian\Czech\Dan
nish\German\Greek\ | nish\German\Greek\ | ish\German\Greek\E | nish\German\Greek\| ish\German\Greek\E

nglish\Spanish\Frenc
h\Croatian\ltalian\Hu
ngarian\Dutch\Norwe
gian\Polish\Portugue
se\Romanian\Russia
n\Slovak\Slovenian\S
erbian\Finnish\Swedi

Teletext character sets ****

Latin Pan-Euro East
Cyrillic (Russia-
Bulgarian/Ukrainian/

Latin Pan-Euro East
Cyrillic (Russia-
Bulgarian/Ukrainian/

Cyrillic (Russia-
Bulgarian/Ukrainian/
Byelorussia)

Latin Pan-Euro East
Cyrillic (Russia-
Bulgarian/Ukrainian/

Swedish\Turkish Swedish\Turkish dish\Turkish \Swedish\Turkish sh\Turkish

OSD Positioning No No No No No
OSD Transparency Adjust No No No No No
OSD Timeout Adjust No No No No No
Text Standard: (Top, FLOF,,,) TOP & FLOF TOP & FLOF TOP & FLOF TOP & FLOF TOP & FLOF
Teletext Level: 2.5/ 1.5 15 1.5 1.5 15 15
Pages for teletext 1000 1000 1000 1000 1000

Latin Pan-Euro Latin Pan-Euro Latin Pan-Euro West |Latin Pan-Euro Latin Pan-Euro West

West West Latin Pan-Euro East [West Latin Pan-Euro East

Cyrillic (Russia-
Bulgarian/Ukrainian/
Byelorussia)

Byelorussia) Byelorussia) Greek Byelorussia) Greek

Greek Greek Arabic Greek Arabic

Arabic Arabic Arabic
TV Guide Yes Yes Yes Yes Yes
Auto Naming/Auto Sorting Yes/Yes Yes/Yes Yes/Yes Yes/Yes Yes/Yes
Auto update (for DVBT software ugrades) No No No No No
Multipicture : PIP (Double Tuner) / PIP (AV) /
PAP | PAT / PIC only PAT only PAT only PAT only PAT only PAT
Hotel mode (Y/N) No No No No No

Tuner FM (yes/no)

Yes(in DVB-T)

Yes(in DVB-T)

Yes(in DVB-T)

Yes(in DVB-T)

Yes(in DVB-T)

Connectors (if possible, please indicate the
position)

RF Input (Antenna): Analogical / Digital 2in1l 2inl 2in1l 2inl 2in1
Scart 1: CVBS /RGB / S-VIDEO 1/1/- 1/1/- 1/1/- 1/1/- 1/1/-
CINCH audio in / out (No volumpe control on I . . I .
Audio out/can be jack 3,5mm) 1(side)/ 1(side)/: 1(side)/- 1(side)/ 1(side)/
CINCH video in / out 1(side)/- 1(side)/- 1(side)/- 1(side)/- 1(side)/-
S-video in / out 1(side)/- 1(side)/- 1(side)/- 1(side)/- 1(side)/-




Component Video Input (YCrCb/YPrPb) 1(rear) 1(rear) 1(rear) 1(rear) 1(rear)
Component Audio Input (YCrCb/YPrPb) 1(rear) 1(rear) 1(rear) 1(rear) 1(rear)
VGA in / Audio L/R in / Jack audio in 3.5mm 1/-/11 1/-11 1/-/1 1/-/1 1/-/1

HDMI1.3 2(1.3) 2(1.3) 2(1.3) 2(1.3) 2(1.3)

DVI-HDCP

Share with HDMI

Share with HDMI

Share with HDMI

Share with HDMI

Share with HDMI

Audio input for DVI — HDCP

share with VGA

share with VGA

share with VGA

share with VGA

share with VGA

CINCH subwoofer out / Coaxial out (SP-DIF)

-IYes

-IYes

-IYes

-IYes

-IYes

Headphone connector (mm)

3.5mm,x1 (side)

3.5mm,x1 (side)

3.5mm,x1 (side)

3.5mm,x1 (side)

3.5mm,x1 (side)

RS232 (Y/N)

share with VGA

share with VGA

share with VGA

share with VGA

share with VGA

USB slot (NO/1.1/2)

Yes(only for SW

Yes(only for SW

Yes(only for SW

Yes(only for SW

Yes(only for SW

update) update) update) update) update)
DVB-CI (common interface) Yes Yes Yes Yes Yes
Accessories included
Remote control reference RC1994906 RC1994906 RC1994906 RC1994906 RC1994906
Carton (English/French/Spanish) Yes(English) Yes(English) Yes(English) Yes(English) Yes(English)
Batteries Yes Yes Yes Yes Yes
1B Yes Yes Yes Yes Yes
Product registration Card No No No No No
AC power cords 1 1 1 1 1
Audio Cord (Cinch to Jack 3.5mm) No No No No No
VGA Cord No No No No No
Wallmount No No No No No
Antenna Cable No No No No No
General Data
Size (W x H x D, with stand) in mm 529x439x180 663x504x205 663x504x205 796x582x230 796x582x230
Size (W x H x D, without stand) in mm 529x403x73.5 663x461x108 663x461x108 796x535x102 796x535x102
Eizkri??ni'fni (WxH x D, with stand but not 640x520x202 771x548x237 771x548x237 915x652x249 915x652x249
Net Weight in kg 4.9 12 12 155 155
Gross Weight in Kg 7 14 14 18 18
Power supply 220-240V 50HZ 220-240V 50HZ 220-240V 50HZ 220-240V 50HZ 220-240V 50HZ
Power consumption working / standby / Annual | 53W/1W/85KWH [ 85W/<1W/132KWH | 85W/<1W/132KWH 130W/<1\':W197KW 130W/<1W/198KWh
Design / Mechanical
\r/g%"rg?g;t VESA compatible (standard VESA compatible  [VESA compatible |[VESA compatible VESA compatible |VESA compatible
Wallmount VESA Size 100mmx100mm 100mmx100mm 100mmx100mm 200mmx100mm 200mmx100mm
Adaptor for VESA wallmount compatibilit;
(acc[t)essory ref) p Y No No No No No
Desktop Stand (included/optionnal + ref/NO) Yes Yes Yes Yes Yes
Panel Tilt (Fowards/Backwards/Rotation) No No No No No
:]v(\)nt\(/)?ilztjg’;:tlon desktop stand (yes/no) + No No No No No
Docking station (yes/no) No No No No No
Floor Stand (included/optionnal + ref/NO) No No No No No
Glass shield (yes/no) No No No No No
N HG Sora Half transluce_nt as HG Sora Half transluce_nt as HG Sora
Finish on Front paint(BIaclf Q§257) “&f;”s'gf‘élg‘c'g‘ paint(BIacIf ng57) “&f;”s'gf‘élg‘c'g‘ paint(BIacIf ng57)
Finish on side Black A8252 as Black A8252 as Black A8252 as Black A8252 as Black A8252 as
moulded moulded moulded moulded moulded
Finish on back Black A8252 as Black A8252 as Black A8252 as Black A8252 as Black A8252 as
moulded moulded moulded moulded moulded
Finish on stand _ HG Spray _ HG Spray _ HG Spray _ HG Spray _ HG Spray
paint(Black Q8257) | paint(Black Q0003) | paint(Black Q8257) | paint(Black Q0003) | paint(Black Q8257)
number of colors on carton box 1 1 1 1 1
Brand logo THOMSON THOMSON THOMSON THOMSON THOMSON
External AC/DC Power with DC power cord No/No grounded No/No grounded No/No grounded No/No grounded
(yes/no) plug plug plug plug No/No grounded plug
Number of Speaker 2 2 2 2 2
DE, FR, IT, ES, EN, | DE, FR, IT, ES, EN, | DE, FR, IT, ES, EN, [DE, FR, IT, ES, EN,| DE, FR, IT, ES, EN,
Rating Label langages PL, CS, HU, RU, PL, CS, HU, RU, |PL,CS, HU, RU, PT,| PL,CS, HU,RU, [PL,CS, HU,RU, PT,
PT, EL, NL, SV, DA, | PT, EL, NL, SV, DA, | EL, NL, SV, DA, FI, |PT, EL, NL, SV, DA,| EL, NL, SV, DA, FI,
FI, NO FI, NO NO FI, NO NO
CE, GOST, CE, GOST, CE, GOST, CE, GOST, CE, GOST,
Rating Label Logos/Icons (GOST, Bin, Recycling, Class Recycling, Class Recycling, Class Recycling, Class Recycling, Class
Recycling, Caution, ...) 11,DTB, WEEE bin, | II,DTB, WEEE bin, | 1I,DTB, WEEE bin, | II,DTB, WEEE bin, | 1I,DTB, WEEE bin,
Caution Caution Caution Caution Caution




Test and Alignment Specification for MT35-V0.20

The xxE90/E92NH22 models are Europe LCD platform with DVB-T designed for driving below
panels:
e 32"LPL (LVDS)
e 26" CMO(LVDS)
o 22" AUO(DUAL LVDS)
The main chip is from Mediatec (MTK5335 series) and supports below inputs:
¢ one analog and digital mixed RF (PAL B/G D/K I, SECAM B/G D/K L/L’,DVB-T)
e one SCART (CVBS & RGB)
e one CMP (YPrPb can support from 480i up to 1080p)
e one VGA
¢ two HDMI (can support 480i/p, 576i/p, 720p up to 1080i/p)
compliant v1.2. with HDCP, audio included as EIA-861B standard
e one S-Video input
¢ one Headphone output
e one SPDIF output
More relevant details are listed into the Spec.

INFO:

& All tests and measurements mentioned hereafter have to be carried out at a normal mains
voltage (110 ~ 240 VAC)

& All voltages have to be measured with respect to ground, unless otherwise stated

& All final tests have to be done on a complete set including LCD panel in a room with temperature
of 25+/-7°C

% The White Balance (color temperature) has to be performed into subdued lighted room after at
least 1 hour of warm-up/burn-in. This is applicable for both Alignment and Picture Performance
evaluation at OQA in order to be set free of any temperature drift (colorimetry vs time)

1. Electrical Assembly Alignment

1.1. Preconditions — DC/DC Check
Before Power On the chassis, please check and make sure that U801,U802,U805, U809, U803,
U804, U811,U201,C817(positive) outputs are not shorted to ground.
Supply 12v and 5v to P804 and test the relative voltage.

position value

usll 3.3V +/-5%
usol 3.3V +/-5%
U802 9V +/-5%
U803 1.2V +/-5%
uso4 25V +/-5%
U805 5V +/-5%
U809 3.3V +-5%




2.6V +/-5%
1.19V  +/-5%

U201
C817(+)

Download latest release MCU_SW into the Standby CPU(U810) using WT_MCU_ISP SW tool. See

Appendix® “How to download MCU SW".
Download latest release SW into the flash using MTK SW tool. See Appendix® “How to download

FLASH SW". Or download the SW from USB port.

1.2. Functional Test

Once the boards (chassis, FAV, KB, IR, PSU...) and the panel are well interconnected, connect all
external generator devices to relevant inputs/outputs below according to their respective test
patterns format and check picture content and sound quality accordingly:

Source Test signal (generator) Test pattern (format/image)
Analog /Digital Tuner RF cable Full Band (VHF/UHF) + CATV DVB-T
SCART1 (CVBS) Chroma/Fluke PAL Half Color & Gray bars
Side av (cvbs)— Chroma/Fluke PAL Half Color & Gray bars
SVideo(Y/C)
SCART1 (RGB) Chroma/Fluke Half Color & Gray bars
SCART1 (CVBSOut) RF cable First channel
HDMI DVD with HDMI Movie 720p@60Hz
compliancy
VGA Chroma/QuantumbData 1024x768@60Hz
Half Color & Gray bars
Headphone RF cable First channel
Loud Speakers RF cable First channel
CMP (YPrPDb) Chroma/QuantumData 1080i@60Hz
Half Color & Gray bars

Audio tones can be defined by the factory (ie: 1KHz & 3KHz, sweep, ...).
Picture video formats can be changed by the factory according to their own standard.

1.3. ADC Calibration

Two inputs require an ADC calibration for the time being, That are:
= VGA
Provide a test signal 1024x768@60Hz with White Black squares.
Select the corresponding “Auto Color” submenu item from “Factory Menu”, then press "OK” to
start.
When VGA channel is aligned, SCART-RGB is also aligned, so it is not necessary for RGB to be
separately aligned.
= CMP
Provide a test signal 576i @50Hz with 100% 8 steps Color Bar.
Select the corresponding “Auto Color” submenu item from “Factory Menu”, then press "OK” to
start.



The ADC is well performed when it's displayed “CMP” after few seconds.

1.4. DDC & EDID Test

The E-EDID data structure are according to VESA Enhanced EDID 1.3 (and EIA/CEA-861B for
HDMI).

Both VGA and HDMI have their own separate bin files:

For EDID check, it's needed to check whether the correct EDID is downloaded by checking
corresponding EDID NVM Checksum or read them out to check bit by bit if it is in line with the
released EDID bin file.

o **Before check the EDID please ensure the “Factory Key” in factory menu is disabled
1.5. HDCP Test

For HDCP compliancy, it's needed to check whether the HDCP key has been well set.

2. Final Assembly Alignment

2.1. Entering to “Factory Menu”

To enter into Factory Menu in case of “Factory Key” is disabled, please to follow below steps:
- press Remote Control key “MENU” to display main menu

- press the subsequence Remote Control keys “7”, “9”, “1” and “5”

- press Remote Control key “MENU” to exit main menu

- press Remote Control key “MENU” to display main menu again

The main menu will display "FACTCORY” at the last item

To pop-up Factory Menu in case of “Factory Key” is enabled, please to follow below step:
- press Remote Control key “Blue”

To enable/disable “Factory Key”, please to follow below steps:

- press Remote Control “OK” key to enter into “System” submenu

- press Remote Control “RIGHT "or “LEFT” key till “Factory Key” item

- press Remote Control “OK” key to toggle mode

To exit “Factory Menu”, press “Exit” key from Remote Control.

To comeback to “Factory Menu” root when you are into a submenu:

- press Remote Control “RED” key.

2.2. Entering to “P” Mode

To enter into “P” mode, an external serial 3.3VDC device is required for sending relevant
commands. See appendix® “Serial Command Protocol for MTKxx”.

2.3. White Balance Alignment

Only VGA input requires color temperature adjustment as all other inputs or relative ones. Both
Warm and Cool Color Coordinates are also relatives to Normal Color Temperature mode ones.
See appendix® “CVBS/RGB/CMP/HDMI Relative Matrix Offsets” and “WARM/COOL Relative




Matrix Offsets”. Those offsets values don'’t require any alignment but can be fine-tuned in Factory
Menu as well.

<The appendix is just a template, Every lot the relative offset is different. We need to align 5 sets
first to get the relative offset data every lot. >

= Expected Targets and Tolerances

The measured parameters should be “x, y” coordinates.

The White Balance alignment should be performed using a contact less analyzer (ei: Minolta
CA-210). The analyzer may not touch the screen surface, and measurement must be performed in
a dark environment keeping the probe(s) at 90+/-2° from the panel.

The alignment has to fulfill the requirements in Application Form.

2.4. High Pot. and Insulating Resistance Tests

At the end of the process, a High Pot. and an Insulating Resistance tests are required for
matching Safety Electrical requirements (ei: XXxX)
= High Voltage Withstanding requirements

- “Voltage” = 4240 VDC
- “Max Leakage Current” = 1 mA
- “Test Time” = 3 sec

= |nsulating Resistance requirements

- “Voltage” = DC500V
- “Threshold Max” =

- “Threshold Min” = 4MQ

- “Test Time” = 3 sec

3. “Factory Menu” Definition

1). System

Item | Sub-item
Factory Key OFF: Factory Key is invalidation

ON : Factory Key is availability, and BLUE key is the shortcut key.
Note: option step

1) Enter menu

2) 7915

3) Exit/Enter menu

4) Enter Factory ltem

Enter Factory menu .(Or Enter Factory mode by hotkey )

Burning Mode Off/On

Power Mode Boot/Standby/Previous

Boot: Enter power on mode

Standby: Enter standby mode




Previous: power on according to last status

Pre- frequency | HuiZhou/ Poland
table Note:Pre-Frequency table(Huizhou/ Poland)
Reset Reset EEPROM data, and load the default value of EEPROM

All: clear NVM values, and set to default value.

User: Clear date of NVM in user menu, except the value of
language / related installation/Factory setting, then set to the
default value.

Shop: Clear date of NVM in user menu, include the value related

installation, and Clear date of factory menu except the item
of Balance and sound ,set to default value

TECI command

Note:Priority below basic function of Factory menu

2). Balance

3). Sound

Iltem Sub-item
Balance Source For balance source
Note:Switch SOURCE used left/right key

Tone Normal/Warm/Cool

Note: RGB gain range is 0-255
The value of Warm and cool is the
offset of Normal mode, their range is
-128—127, if the offset value beyond
the boundary, setto max or min
value.

Auto Color Note:display the completed source name
on the right of item,If all the sourcs is
ok ,show “All"

White R R White balance

White G G White balance

White B B White balance

Gray R R Gray balance

Gray G G Gray balance

Gray B B Gray balance

Volume Curve

ltem Sub-item

Sound | VOL_O
VOL_10
VOL_50 14
VOL 90 135 Note:mapping volume value
VOL:100 o5 to 0—255 of the MCU

register




TV Pre 186
AV Pre 186

4). INFO SW version information

Info Project LCD_5335 TCL
MTK Version | XXXXXX
Version IDTV-XXXXXX_XX
DATE 2008-XX-XX

5). Factory default settings
Followed as OOB setting.

Appendix @ “How to download MCU SW”

Prepare WT_MCU_ISP SW tool for update.
1.
2.

Connect the PC to board using MCU updating tool on P802 connector form chassis board.

Provide the +5VDC on P804 connector form chassis board and check U811 output voltage
should be 3.3V.

Start “WT_MCU_ISP.exe” and download the MCU SW. ( please see file
ISPToolGuideV33-08-2-17)

Appendix ® “How to download FLASH SW”

Prepare MTK SW tool for update.

1.

Connect the PC to the board using an external +3.3VDC serial device (USB or COMXx) on
P201 connector from chassis board. VGA input can also be used using pinl12 (RXD) & pinl5
(TXD) just taking care that “Factory Key” from Factory Menu is enabled.

Provide the +5VDC STB on P804 connector from chassis board

Start “MTKTOOL.exe” application under MTKxx folder, and set the parameters as below
picture:

& MtkTool - 538X - [Flash Upgrade] = IDlﬂ
7‘1 Port  Baud Rate Window Operation Tool Help _1&1 =]
[MTs3e: | |[comaz] [115am ] ‘ ! ‘ Ml G ‘
Load Bin file: | =] Browse | [#% Upgiade|  Check Sum |
Backup file: Ibackup_bin Browse | E Backupl
USE Config
| 0% @ R5-232 © Ush-> MT1818
_I  Usb > Dram £ MT1888 flashless
 Usb - Flash = RS232:MT1818

v erify [” BlankCheck [ High Speed
[+ USE to UART Bridge Cortraller W ShakeHand
Custorn Burning Address : [ [HEX)

Cugtomn Eurning End: 200000 [HEX]

[~ Direct Cantral

=] ClearMsG 11




4. Press “Browse” button to select the corresponding SW bin file to upload

5. Press “Upgrade” button to start downloading the SW and wait the gauge displayed “100%"
that means the SW has been successfully downloaded.
In the meanwhile, all operations such erasing flash and so... are parsed into the debug
window script.

6. Once the SW is downloaded, switch-off/on the chassis board and wait few seconds for
Eeprom update.

Appendix © “Serial Command Protocol for MTKxx”

1. A serial protocol for driving MTK pchip through external +3.3VDC serial device (USB or
COMK¥) is available. It may facilitate manufacturing process. Thus, both P201 connector from
chassis board or either VGA input can also be used using pin12 (RXD) & pinl5 (TXD) just
taking care that “Factory Key” from Factory Menu is enabled.

2. The required serial port settings are as below

115200 bps

8 data bit

1 bit stop

e none parity
3. The command format is like hereafter described into BNS representation:
e OxBB + Command + Data[[..] +..] + OXEE
Both OxBB and OxEE bytes are mandatory and used as header and footer of the
transmitted frame. Apart from INIT frame that is described further, all sent bytes need to be triggered
before by an additional one as 0x50. So a complete frame might match following one:
e 0x50+0xBB+0x50+Command+0x50+Data[[..]+0x50+..] +0x50+0xEE
4. At first time, it might be required to initialize MTK pchip by using once below INIT command
(without any triggering byte):
e 0x02 + 0x00 + 0x00 + 0x13 + 0x01 + Ox00
5. Anone exhaustive list of commands is already available.

Appendix @ “ WARM/COOL Relative Matrix Offsets”
1. These offsets should be done in the production by AOE.
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GENERAL DESCRIPTION

The MediaTek MT5335PU family consists of a backend decoder and a TV controller and offers high
integration for advanced applications. It combines a transport de-multiplexer, a high definition MPEG-2
video decoder, an MPEG2 audio decoder, an LVDS transmitter, and an NTSC/PAL/SECAM TV decoder
with a 3D comb filter. The MT5335PU enables consumer electronics manufactures to build high quality, low
cost and feature-rich iDTVs.

World-Leading Audio/Video Technology: The MT5335PU family has built-in high resolution and
high-quality audio codec. It includes MediaTek MDDi™ de-interlace solution to generate very smooth
picture quality for motions. A 3D comb filter added to the TV decoder recovers great detail for still pictures.
The special color processing technology provides natural, deep colors and true studio quality graphics.
Rich Features for High Value Products: The MT5335PU family enables a true single-chip experience. It
integrates high-quality HDMI1.3, high speed VGA ADC, dual-channel LVDS, and USB2.0 receiver
Reliable Front-end Receiving Capability: Excellent adjacent and co-channel rejection capability grants
customers never miss any wonderful stream. Professional error-concealment provides stable, smooth and

mosaic-free video quality.

Key Features:

4+ An transport demultiplexer
4+ An MPEG?2 video decoder

4+ An AC3 audio decoder *‘4 Note: All Package are Lead Free
4+ HDMI1.3 receiver

4+ Audio codec

FEATURES

1/14
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B Host CPU

=  ARM 926EJS

= 8K I-Cache and 8K D-Cache
= 4K Instruction TCM

= JTAG ICE interface

=  Watch Dog timers

B Transport Demultiplexer
= Supports a serial or parallel transport stream input
= Supports DVB-T, MPEG-2 transport stream input
=  Supports DES/3-DES/DVB de-scramblers
=  Up to 8-PID even/odd keys for descrambling
= Supports 32 PID filters and 32 section filters
=  Supports positive/negative/mask section filtering
=  Supports hardware CRC-32 check
=  Supports PCR recovery function
= Supports a micro-processor for stream process and MPEG start code detection

B MPEG2 Decoder
= Supports one MPEG-2 HD decoder
= MPEG MP@ML, MP@HL and MPEG-1 video standards

B 2D Graphics
=  Supports multiple color modes
=  Point, horizontal/vertical line primitive drawings
= Rectangle fill and gradient fill functions
=  Bitblt with transparent options
= Alpha blending and alpha composition Bitblt
= Stretch Bitblt
=  Font rendering by color expansion
= YCbCr to RGB color space conversion
= Supports off-line scaler

B OSD Plane
=  Two linking list OSDs with multiple color mode and one of them has scaler

B Video Plane
=  Supports video capture and over scan.
=  Flesh tone management
=  Gammal/anti-Gamma correction
= Color Transient Improvement (CTI)
= 2D Peaking
= Saturation/hue adjustment
=  Brightness and contrast adjustment
= Black and White level extender
=  Adaptive Luma/Chroma management
»  Automatic detect film or video source
= 3:2/2:2 pull down source detection
=  The MT5335PU support bob mode de-interlace with excellent low angle image processing.
= Arbitrary ratio vertical/horizontal scaling of video, from 1/32X to 32X
=  Advanced non-linear panorama scaling.
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=  Programmable zoom viewer

=  Progressive or interlace scan output

=  Supports alpha blending

= Dithering processing for flat panel display

=  Frame rate conversion.

=  The MT5335PU supports up to 1680x1050 panel and VGA dot-to-dot.
= Supports 2 video source PIP/POP feature.

= MT5335PU supports 6/8/10-bit one—channel or 6/8-bit dual-channel LVDS transmitter, LVDS speeding
up to 75 MHz
= Built-in spread spectrum for EMI performance
=  Programmable panel timing output
m CVBS In
*=  On-chip 54 MHz 10-bit video ADC
»=  Supports PAL (B,G,D,H,M,N,I,Nc), NTSC, NTSC-4.43, SECAM
= Macrovision detection
=  NTSC/PAL support 3D comb filter, SECAM supports 2D comb filter
=  Built-in motion-adaptive 3D Noise Reduction
= VBl data slicer for CC/TT decoding
=  Supports 2-S-Video.
» The MT5335PU supports 3-channel CVBS.
=  Supports SCART connector

= Supports VGA input up to UXGA 162 MHz
=  Supports full VESA standards

B Component Video In
= Supports two component video inputs
=  Supports 480i / 480p / 576i / 576p / 720p / 1080i / 1080p

B Audio line in interface
»  The MT5335PU support 1-bit line in data (two channels)
® HDMI Receiver
= Mixed 3 channels of HDMI1.3, data rate can be up to 2.25 GHz
= EIA/CEA-861B
= CEC
B Audio ADC
»  The MT5335PU supports 8-channel (4 R/L pairs) analog audio input.
B TV audio demodulator
= Supports BTSC/EIA-J/A2/NICAM/PAL FM/SECAM world-wide formats
= Standard automatic detection
=  Stereo demodulation, SAP demodulation
=  Mode selection (Main/SAP/Stereo)
B Audio DAC
*  Four on-chip audio DACs (2 R/L pairs) support R/L channel and subwoofer outputs
B DRAM Controller
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= Supports 64 Mb to 512 Mb DDR DRAM devices
» The MT5335PU supports 16-bit data bus; address offers up to 64 M bytes space.
=  Supports DDR1-333, DDR1-400, DDR2-400, DDR2-533, DDR2-667, DDR2-800

B Audio DSP
= Supports Dolby Digital AC-3 decoding
=  MPEG-1 layer I/ll decoding (DVB)
=  Dolby Prologic Il
= Audio output: 7.1ch + 2ch (down mix)
=  Pink noise and white noise generator
= Equalizer
= Bass management
= 3D surround processing with virtual surround
=  Audio and video lip synchronization
= Supports reverberation
= Automatic volume control
=  One SPDIF out

» If internal audio DAC is disabled, the MT5335PU supports 1-bit (2-channel) main audio I’S output
interface. Each channel is up to 24-bit resolution.

B Flash Interface
» The MT5335PU supports two one serial flash

= Serial flash interface supports up to 60 MHz clock rate, depending on the spec. of the flash device
(currently 20 MHz at maximum)

=  Supports on-the-fly decompression from Serial Flash to DRAM

B Peripherals
» The MT5335PU has one dedicated UART and one shared UART with GPIO.
= The MT5335PU has three basic serial interfaces; one is for the tuner, one is the master for general
purpose and the other is the slave for HDMI EDID data.
. Three PWMs
= IR blaster and receiver
= Real-time clock and watchdog controller
= 1-port USB2.0/1.1 host supports USB mass storage class devices.
= Supports five-channel servo ADC.

m |C Outline

= The MT5335PU is 256-pin LQFP-EPAD Package
= 3.3V/1.1V and 2.5V for DDR1, 1.8V for DDR2
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The MT5335PU is designed as an advanced, highly integrated SoC with improved connectivity features
including HDMI interface and component/composite signal connections. Figure 1-1 shows the MT5335PU
system block diagram while Figure 1-2 shows the MT5335PU functional block diagram.

Lvos [ cp
Panel

MT5131/3|—» MT5335PU

4|

Tuner Flash [|[DRAM

Figure 1-1 System Block Diagram
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Tuner Audio

Panel 16-bit DDR
In Input

Audio DSP

Audio I/F
Audio DAC

Audio In

!

SPDIF, I°S

Figure 1-2 Functional Block Diagram
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MT5133 DATA SHEET

General Description

1. Introduction

MT5133 is Media Tak's 2" generation COFDM (Coded Orthogonal Frequency
Division Multiplex) channel demodulator for DVB-T receiver. It is fully compliant with
the DVB-T specification (ETSI 300744) and Nordig Unified. MT5133 implements the
functions from tuner IF out to MPEG-2 transport stream input. The device can support
2K, 4K or 8K mode with 6, 7, 8MHz channel. By integrating high performance A/D
converters into the chip, MT5133 can accept first or second IF signal from
conventional tuner thus eliminating the need for an external down-converter. Pure
digital synchronization, advance channel estimation and equalization guarantee the
wide acquisition range of MT5133. User can easily access on-chip information,
including signal-to-noise ratio, Bit Error Ratio (BER) before and after Viterbidecoder.
Serial or parallel MPEG transport stream output can be interfaced to all commonly
available backend processor chips.

2. Features

ETSI300744 and Nordig Unified compliant

Suitable for Single Frequency Network (SFN) operation
Support 2K, 4K, 8K modes

Support QPSK, 16QAM,64QAM constellations

1/4, 1/8, 1/16, 1/32 Guard interval

Support hierarchical & non-hierarchical modes

Automatic mode detection

Full-digital timing/frequency with wide acquisition range
Support triple offset

On-chip high-performance 10-bit ADC

Excellent adjacent Channel interference (ACI) rejection capability
Excellent Co-Channel interference (CCI) rejection capability
Build-in PID filters

Very low power consumption < 180Mw

Controlled by 12C interface

Package: QFN48



3. Block Diagram

TSIF

4 AGC
ADC&RF Time Domain Freq. Domain FEC
» interface  Processing ”| Processing g
A A y 3 A
A 4
System v
Control Host
interface
y
12C
A 4

Block Diagram of MT5133




MT8295 DATA SHEET

1. Introduction

The MediaTek MT8295 is a companion chip combined with MT533X serial chips to
enable Common Interface (CI) and with the second generation of the Common
Interface (CIV2) functions. It supports DVB compliant Conditional Access Module
(CAM) and PCMCIA type memory cards. A NAND-flash-like bus bridge is built-in to
perform the communication between a host and the card.

Highly Flexible Interface: MT8295 supports one parallel or two serial MPEG2
transport stream interfaces from the front end demodulator and a serial MPEG2
transport stream interface to MPEG2 decoder. Also, the MT8295 is designed with
highly flexible interface timing to compliant with the maximum vendor’'s CAMs in the
word.

Extra Value for Your TV: MT8295 enables TV to receive DVB-CI protected program. It
helps content providers to protect their programs and allows customers to receive
more high-value TV programs. Fully tested compliant software is also available for
this device.

2. DTV System Use MT8295

DRAM FLASH

S
\ 4

MT513X MT5335/6/7

Tuner Panel

y

\ 4

y N
Demod Decoder Host I

TS in | TS out interface
MT8295
y N y N
CI/PCMCIA Card Card

interface | TS out 1] TS in

CAM
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1. General Description

The WT6702F is a microcontroller for system power manager with 1)Turbo 8051 compatible (3T) CPU, 2)
8K bytes flash memory, 3) 256 bytes SRAM, 4) 2 PWMs, 5) DPMS detector, 6) 8051 2 timers and UART,
7) Three Slave IIC interface, 8) 4 channel 8-bit A/D converter, 9) Real Time Clock, 10) watch>doy, timer,
11) Embedded ISP, 12) Power down mode, 13) Embedded ICE mode.

1.1. Features

e Embedded turbo 8051(3T) CPU
» Normal operation mode : 12MHz, 2MHz <>
« Stand by mode : 32KHz

® Memory:

*« RAM: 256 Bytes

» Flash memory: 8K Bytes

Turbo 8051 TimerO, Timerl, & UART

Sync processor for monitoring DPMS (VGA connector) wake up

8-bit A/D converter with 4 selectable inputs, shared with 10 pj

2 PWM pin output

3 slave mode IIC interface

Universal IR Receiver

INT pin to main chip

Watch Dog timer

Low voltage reset

32.768KHz crystal Oscillator & build-in RS Oxcilla

Build-in RTC

Maximum 18 programmable<§ pins

18-10: 24 pin package
14-10: 20 pin package
11/12-10: 16 pin packa
® Power consumption :

» Lower than 6mA at 1

KHz)

lay system power management MCU with RTC.
xpander with RTC and ADC.

Copyrightd 2006 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
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2. Pin Assignment

2.1. Package Type

32KOSCO [
32KOSCI []
Vss(]

PWM1/GPIOCL[]
RXD/IRQ3/GPIOB7[]
TXD/IRQ2/GPIOB6 ]

HIN/GPIOBS ]

1
2
3
NRST[|4 WT6702F_S161 13[] GPIOAG/SCLL
5
6
7
8

16[] VDD
15 [] GPIOAO/ADO
14[] GPIOA3/AD3/IR

12[] GPIOA7/SDAL
11[] GPIOBO/SCL2
10[] GPIOB1/SDA2
[] GPIOB4/VIN

©o

0 _ RTC

VDD
%GPI OAU/ADO
[] GPIOAT/AD1
[] GPIOA2/AD2
[] GPIOA3/AD3/IR
[] GPIOA4/SCL3/P1.0
[] GPIOAS/SDA3/PL.1
[] GPIOAG/SCL1
[] GPIOA7/SDA1L
[] GPIOBO/SCL2
[] GPIOB1/SDA2

32KOSCcOo[] 1 20[] VDD_RTC
32KOSCI [ 2 19[] vDD
vss([] 3 18[] GPIOAO/ADO
NRST [| 4 17[] GPIOA3/AD3/IR
PWML/GPIOCL]5 WT6702F_S200 16[] GPIOA4/SCL3/PLO
RXD/IRQ3/GPIOB7[] 6 15[] GPIOA5/SDA3/P1.1
TXD/IRQ2/GPIOB6 [ 7 14[] GPIOA6/SCL1
HIN/GPIOB5[] 8 13[] GPIOA7/SDAL
VIN/GPIOB4[] 9 12[] GPIOBO/SCI
IRQUPL.3/GPIOB3[] 10 11[] GPIOBL/SDA
A N\
Package Type | ~Ratkage Outline)
SOP 16 pin /< \150miN
SOP 20 pin \/> N\ 30mi| —"/
SSOP 20 pin \sbm||
SOP 24 pin 3bor?}{l

&

Copyrightd 2006 Weltrend Semiconductor, Inc. All Rights Reserved.

Weltrend reserves right to modify all information contained in this document without notice.
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2.2. Pin Description
S240|S200|S161 Pin 1/0 Function Description
Name

23 [ 19 | 16 VDD [PWR|Power 3.3V O\

24 | 20 | 16 |vDD_RTC|PWR|RTC Power (<3.3V) NN

1 1 1 |32KOSCO| O [32kHz oscillator output \ \
2 | 2 | 2 [32k0scI| 1 [32kHz oscillator input N )\
3 | 3] 3 VSS  |GND|Ground /75 \ \
4 4 4 NRST I |Reset pin, active low (internal pull high) O L( / /N )\

5 | 5 | 5 | GPioC1 | 10 [PWM1 output. SharedwithGPIOC1  ~ A V' // | >
6 GPIOCO | /0 [PWMO output. Shared with GPIO CO/\ A \ \ [ ( //

7 6 6 GPIOB7 | /0 [8051 UART RXD or external IRQ3 int ru inpit. Shaxed wjth GPIO

B7
8 | 7 | 7 | GPIOB6 | I/0 [8051 UART TXD or external |RZi4\n§ru input. Shgred with GPIO
B6

9 | 8 | 8 | GPIOB5 | I/0 [HINinput. Shared with GPIQBE ~ \ \ "

10| 9 | 9 | GPIOB4 | /O |VIN input. Shared with GPIQ BY

11 | 10 GPIOB3 | I/0 [8051 P1.3 or external IRQ1 ifteMupt inpuShared with GPIO B3

12 GPIOB2 | 1/0 [8051 P1.2 or exteyigHRQONNtexrult input. Shared with GPIO B2

13 | 11 | 10 | GPIOB1 | /0 [2™ slaveNIC SDAR/Sharégith ORID B1

14 | 12 | 11 | GPIOBO | 110 [2™ slava & SCll2\Shared ith GPIO BO

15 | 13 | 12 | GPIOA7 | 110 |1 slave IC SDAX. Sfared ith GPIO A7

16 | 14 | 13 | GPIOA6 | 110 |1* slgve HESCL 1. 'Sharedith GPIO A6

17 | 15 GPIOA5 | KO\ [3" sfave IIC SRAor 8051 P1.1. Shared with GPIO A5

18 | 16 GPI0A4A MY |13“ skave IIC SC|L. oN8051 P1.0. Shared with GPIO A4

19 | 17 | 14 | GPIoA3 [ 1/Q Kay prd ADC idplif3 or IR detector input. Shared with GPIO A3

20 GPIOA2\| \IF |ReyadMADC irfput2. Shared with GPIO A2

21 GPIOAICIANIIS, [Kelpad ADC inputl. Shared with GPIO Al

22 | 18 | 15 | GPICAQ | 1'Q \Key Pa@ADC input0. Shared with GPIO A0

(a) All GPIOs have
(b) When use SI
(c) GPIOAS, GPI

and the othe

IfC or 885 Pm.r UART), the external circuit need pull high(4.7kQ)
IOA0 MAX input are +3.6v(=3.3v+0.3v)

Copyrightd 2006 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
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3. Selection Guide

Part NO. WT6702F_S240 WT6702F_S200 WT6702F S161
DPMS Detection v V V L\
UART v v Voo \
8K Flash Memory v V Voo
RAM 256 Byte v v TN\
PWM Output 2 1 / TN\ \
Slave I°C 3 3 % [( 2/ A \
RTC v V N X/ \ \
10 18max 14max A <\ 11 @/ N4
. 32KHz Crystal/ 32KHz Crystal/ KHz tall/
Oscillator RC OSC RC OSC AB\/? &iR
8-bit ADC 4 selectable inputs 2 selectable inp 2 Selextable inputs
Package 24-pin SOP 20-pin SORSSOP \|\  1§pin SOP

Copyrightd 2006 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
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4. Functional Block Diagram

Turbo 8031 MCU
A A A D
8K bytes code 8051 O
flash L—»{ UART,TimerO,
Timerl
Internal 256 T\
bytes SRAM |
1st SIIC
wn
32K Oscillator 3 \ ASAN
< 2nd SIIC
RTC Q v
3rd SIIC
RC
Oscillator @
7 HV DPMS
Detector
Key Pad ADC
AVAN Interrupt
Reset Processor
Processor
¢ A <¢—» IR Detector
Clock
Processor
A2 «——>» PWM
Clock off &
Wake Up
4 IRQ
P
Watchdog Processor
. —P
timer
GPIO
P
Processor

Copyrightd 2006 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
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WWAVAW LolfsorY WM8501

microelectronics

24-bit 192kHz Stereo DAC with 1.7Vrms Line Driver

DESCRIPTION FEATURES
The WM8501 is a high performance stereo DAC with an . Stereo DAC with 1.7Vrms line driver from 5V analogue
integrated 1.7Vrms line driver. It is designed for audio supply
applications that require a high voltage output along with e  Audio performance
enhanced load drive capability. ; 100dB SNR (‘A’ weighted @ 48kHz)
The WMB8501 supports data input word lengths from 16 to - -88dB THD
24-bits and sampling rates up to 192kHz. The WM8501 . DAC Sampling Frequency: 8kHz — 192kHz
consists of a serial interface port, digital interpolation filters, e  Pin Selectable Audio Data Interface Format
multi-bit sigma delta modulators and stereo DAC in a 14- - IS, 16-bit Right Justified or DSP
lead SOIC package.
. 14-lead SOIC package
The hardware control interface is used for the selection of e 4.5V -5.5V analogue, 2.7V - 5.5V digital supply operation
audio data interface format, enable and de-emphasis. The
WMB8501 supports 1S, right Justified or DSP interfaces. APPLICATIONS
Operating on separate analog and digital supplies the . STB
WM8501 offers very lower power consumption from the . DVD
digital section, whilst supporting enhanced load drive from o
. Digital TV

the analogue output.

BLOCK DIAGRAM

FORMAT ENABLE DEEMPH

4 N\
wvmwiolfson’
WM8501
CONTROL
INTERFACE
SIGMA
> DELTA » ELGCHT ROUT
BCLK MODULATOR
AUDIO DIGITAL
LRCLK INTERFACE FILTERS f t
DIN SIGMA
» > DELTA » Bi’;r LOUT
MODULATOR
A
———— O VMID
\ J
J A S
DVDD DGND MCLK AVDD AGND
WOLFSON MICROELECTRONICS plc Pre-Production, May 2006, Rev 3.1

To receive regular email updates, sign up at http://www.wolfsonmicro.com/enews/ Copyright ©2006 Wolfson Microelectronics plc



http://www.wolfsonmicro.com/enews/

Pre-Production

WM8501

PIN CONFIGURATION

LRCLK
DIN
BCLK
ENABLE
VMID
ROUT

HiNININEmInIn

AGND

1@ 14
2 13
3 12
4 WMB8501 11
5 10
6 9
7 8

| ] mcLk
| ] FORMAT
| | DEEMPH
| ] pvop
| ] peND
| ] Lout
| ] AvDD

ORDERING INFORMATION

TEMPERATURE MOISTURE SENSITIVITY | PEAK SOLDERING
DEVICE RANGE PACKAGE LEVEL TEMPERATURE

14-lead SOIC

WMB8501GED/V -25 to +85°C ea MSL3 260°C

(Pb-free)

14-lead SOIC

WM8501GED/RV 225 to +85°C ea MSL3 260°C

(Pb-free, tape and reel)
Note:

Reel quantity = 3,000

\VAVAY Wolfsory

microelectronics

PP Rev 3.1 May 2006
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WM8501

Pre-Production

PIN DESCRIPTION

PIN NAME TYPE DESCRIPTION
1 LRCLK Digital input Sample rate clock input
2 DIN Digital input Serial audio data input
3 BCLK Digital input Bit clock input
4 ENABLE Digital input Enable input — 0 = powered down, 1 = enabled
5 VMID Analogue output Analogue internal reference
6 ROUT Analogue output Right channel DAC output
7 AGND Supply Ground reference for analog circuits and substrate connection
8 AVDD Supply Positive supply for analog circuits
9 LOUT Analogue output Left channel DAC output
10 DGND Digital Supply Digital ground supply
11 DVDD Digital Supply Digital positive supply
12 DEEMPH Digital input De-emphasis select, Internal pull down
High = de-emphasis ON
Low = de-emphasis OFF
13 FORMAT Digital input Data input format select, Internal pull up
Low = 16-bit right justified or DSP (Mode B)
High = 16-24-bit 1S or DSP (Mode A)
14 MCLK Digital input Master clock input
Note:

1. Digital input pins have Schmitt trigger input buffers.

\AVAM

wolfson’

microelectronics

PP Rev 3.1 May 2006
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Sil9185A 3:1 HDMI 1.3 Switch

SliliCOH Preliminary Data Sheet

General Description

The Sil9185A is the first generation of TMDS switch device supporting Revision 1.3 of the HDMI Specification (HDMI
Consortium; June 2006). With three HDMI inputs and a single output, the Sil9185A provides a low-cost method of
adding additional HDMI ports to the latest Digital TVs. New DTVs can easily connect to the many HDMI sources
coming on the market, including DVDs, STB, game consoles, PCs, camcorders, and digital still cameras. The Sil9185A
is a fully HDMI compliant device providing a simple, low-cost method of retransmitting protected digital audio and
video, giving end-users a truly all-digital experience. Built-in backward compatibility with DVI 1.0 allows HDMI
systems to connect to any DVI 1.0 source.

The Sil9185A provides additional integrated features to help lower system cost and provide enhanced features to the end
consumer. To lower system cost, the Sil9185A provides a complete solution for switching sink-side HDMI signals. This
includes DDC switching, individual HPD control, and 5V sense. The addition of these features eliminates additional
external components, helping to lower cost. For source-side applications, the SiI9185A DDC switching can be bypassed
with an external 4-channel I°C-bus switch (e.g., Texas Instruments PCA95445) to allow clock stretching.

The Sil9185A is the first generation of device from Silicon Image to integrate the Extended Display Identification Data
(EDID). The EDID is stored in on-board RAM that is downloaded from the system microcontroller during power up or
initialization. The EDID is reflected on each of the three HDMI ports through the DDC bus. Flexibility is built in to
allow mixing different EDID formats in an application. This allows elimination of up to three EDID ROMs while also
saving board space.

Finally, the Sil9185A provides a complete, simple solution to enabling Consumer Electronics Control (CEC) in a DTV.
CEC is a single-wire bus that transmits remote control commands throughout a home network. The SiI9185A integrates
both an HDMI-compliant I/O and Silicon Image’s CEC API. The CEC I/O meets all HDMI compliance tests and
eliminates the need for additional external components, again saving board space. The CEC API manages reception and
transmission of all CEC signals according to the CEC protocol and makes the information available to the system
microcontroller. This significantly lowers the system-level control by the system microcontroller, simplifying firmware
overhead.

A very low power standby mode is available, allowing DTVs to meet industry low-power requirements such as Energy
Star. During this mode both the CEC and EDID are still functional.

Silicon Image’s Sil9185A uses the latest generation of TMDS core technology. These TMDS cores are guaranteed to
pass all HDMI compliance tests.

. L
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Features
e  Three-input, single-output HDMI switch
o Integrated TMDS® receiver and transmitter cores capable of receiving and transmitting 2.25 Gbps:
e  Supports video resolutions up to 1080p, 60 Hz, 12-bit or 720p/10801, 120 Hz, 12-bit
e Built-in adaptive equalizer provides long cable support even at deep-color resolutions
e  Pre-emphasis in transmitter
e DVI 1.0, HDCP 1.1 and HDMI 1.3 compliant receiver and transmitter

e Uses HDMI-compliant TMDS core for recovery and retransmission, unlike TMDS switches, which use
high-speed analog switches and degrade TMDS signals

e Built-in Consumer Electronics Control (CEC) support:
e  HDMI-compliant CEC I/O simplifies and lowers cost for adding CEC support to DTV
e Integrated CEC API lowers overhead requirements on system microcontroller, speeds design
o Integrated EDID capability to lower system cost
e DDC switching on each input port simplifies board layout and lowers cost
e Individual control of Hot Plug Detect (HPD) for each port
e 5V detect to help speed soft mute of audio during plug-in, plug-out conditions
e  Control via local I*C bus
e Stand-alone mode option:
e  Acts as simple switcher
e No I’C control required in this mode
e  Low-power standby mode to meet Energy Star and other power saving requirements
e  80-pin QFP package

. L
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Sil9185A Pin Mapping

R1X0- []41
R1X0+ [ ] 42
AvCC33 [] 43
R1X1-[] 44
R1X1+ [] 45
AGND [] 46
R1X2-[] 47
R1x2+ [ ] 48
AvCC18 [] 49
DSDA1 [] 50
DSCL1 [ ] 51
RPWR1 [ ] 52
CEC D[ ]53
CEC_A[ |54
AvCC33 [ ] 55
HPD2 [] 56
Avccis [] 57
R2XC- ] 58
R2XC+ [] 59

AGND [] 60

40 [] AGND

R2X0-[] 61

39 [] R1XC+

R2x0+[] 62

38 [] RIXC-

AvCC33[] 63

37 [] Avccis

R2x1-[ ] 64

36 [] HPD1

R2x1+[] 65

12CSEL/
INT

35[]

AGND[] 66

34 [] DGND

R2x2-[] 67

33 [] bvceis

R2x2+[_] 68

2 92 8 g4
2 0o o ¥
o O 0 > o
xr o o <«
godddd
8 8 8 &8 %
Si119185A
80-Pin TQFP
(Top View)
8 R R R R
gdodddd
22 3B 3
328z 8
2895 k3

Figure 1. Pin Mapping

27 [] ROX2-

DGND[] 74

26 [] AGND

RSVDL[] 75

25 [] ROX1+

HPDIN[] 76

24 [] ROX1-

TSDA[] 77

23 [] Avcess

TscL[ ] 78

TPWR/
12CADDR

22 [] ROX0+

21 [] ROX0-

O

J79

AGND[] 80

20 [] AGND
19 [] ROXC+
18 [] ROXC-
17 [] Avccis
16 [] HPDO
15 [ LSV

EPSEL[1]
14 [] LSDA/

EPSEL[0]
13 [] RESET#
12 [[] EXTSWING
11 [] TxC-
10 [] TxC+

9 [] AGND

8 [] ™0~

7 [] ™0+

6 [ ] AvCC18
5[] Tx1~

4[] Tx1+

3 [] AGND

2 [] ™2~

1] Txe+

|
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Sil9185A 3:1 HDMI 1.3 Switch

Preliminary Data Sheet

Functional Description

The Sil9185A provides a low-cost method of providing additional HDMI inputs to a DTV. System cost is reduced by
integrating DDC and HPD switching along with integrated EDID. Feature enhancements like the embedded CEC API
provide a simple method of adding CEC to a DTV without burdening the system microcontroller.

Silicon Image, Inc.

Figure 2 and Figure 3 show the functional blocks of the device as applied to sink and source applications, respectively.
Pin descriptions begin on page 20.

HDMI
Connector
RPWR2 (5V)—
TMDS2
- DDC2
= CECDINT#—— | System
— HPD2 Microcontroller
o . A
Local | C———%
HDMI Yyvy 6 \/
Connector
———T~RPWR1 (5V)—p»] ¢—DDC—Pp>|
————PTMDS1T———p> SI9185A ——TMDS—»
i SiI 9011/9025/9125
'«———DDC1——p»] , TPWR—p .
HDMI Switch I HDMI Receiver
- CECA———»
'« —HPD1 |
A A I I
HDMI Optional ’s
Connector Audio DAC V
Mute
I RPWRO (5V e — —p Audio —L—
TMDSO0 DAC —R—p»
] DDCO
- HPDO

Figure 2. System Architecture, Sink Application
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" PCA9545A
> 4-Channel 12C [
> Switch
HDMI
Connector A
RPWR2(8V) ——T—— ¢—LocalI’‘C—  System
———TMDS2 ——P—]—1 ~ CECD/INT#— Microcontroller
-¢———DDC?2
-t N—1 |\ g ) Wy ) W ) U —
-——P-HPD2 —
HDMI Yvyvy HDMI
Connector Connector
L NRPWRT (5V) —P——p <—|—HPDIN >
SiI9185A
' ¢——N—DDCl———————— X DDC L
HDMI Switch
- CECA g — TMDS >
< ———HPD1 " TPWR >
Y
HDMI
Connector
———RPWRO (5V)
———-TMDS0 1
~———DDCO————
-«———HPDO
Figure 3. System Architecture, Source Application
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Block Level Functionality

The Sil9185A 3:1 HDMI 1.3 switch is used to select a single set of HDMI/DVI signals from one of three HDMI/DVI
receiver-ports, and to generate a fully compliant HDMI/DVI stream as an output. It also provides DDC/HDCP, HPD,
and +5V switching to allow full compliance to the HDMI/DVT specifications.

The combination of dynamic equalizer and state-of-the-art DPLL can overcome signal distortion due to the long lengths
of HDMI/DVI cables. SiI9185A-based switches can be cascaded many times to regenerate TMDS and HDCP signals.

28 9
5 3 29 9 8
w w -
23 58 £ ¢
wg nN] 9 [ T a T N
l ¢ i ¢ i i EDID Block
ROX0+- |—» & & Cf”fi_g' «—  ’CSwitch | E'f\'ﬁ
ROX1+/- |—»{ il
ROX2+/- —»E 3
ROXC+/- > E L Configuration Block Transmitter
Block
RIX0+- —» § & é _ > > TXO+-
L »E N
212:; o £ T > 3 >z > > TX1+/-
R1XC+/- > E i § e p Transmit » TX2+/-
S g @) Drivers
R2X0+- —» § 5 PLL > > TXC+-
R2X1+/- —»| & N
C @
R2X2+/- >E S HPD
R2XC+/- b @ U 5V Switch Switch o| CECIF
A 4 4 A O 4 y
Receiver Block
y YyVvY y A
ex 2800 % < 9
=== RFcccof 2 g
aad g T T T T 6 8
e S o
S

Figure 4. Functional Block Diagram

As shown in Figure 4, the SiI9185A consists of five major blocks:
e Receiver block

Transmitter block

CEC Interface block

EDID RAM block

Configuration block

Receiver Block

The three HDMI/ DVI receive ports are defined as Port 0, Port 1, and Port 2. Each of the ports is terminated separately
and equalized under the control of the receiver digital block and controlled by the local I°C bus. Port 0, Port 1, Port 2, or
power down of all ports are selected by using the Port Select (PSEL[1:0]) signals. PSEL[1:0] can either be controlled by
a register in I°C mode, or pins in stand-alone mode.

The I’C Switch conveys bidirectional DDC/EDID and HDCP information. In order to comply with the HDMI/DVI and
HDCP specifications, the Sil9185A also switches and relays information with correct timing from three bidirectional I°C
Rx-ports to one bidirectional Tx-port. The HDCP switching and relaying operation is also done in the Receive block by
monitoring the I*C/HDCP protocol to decide the right direction of signal transfer. The port selection signal is used to
provide correct HDCP data flow between the selected Receiver and the Transmitter port.

. L
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Transmitter Block

The Transmit block consists of a fully compliant, HDMI 1.3 transmitter. This transmitter re-transmits the data received
by the selected receiver port.

CEC Interface

The Consumer Electronics Control (CEC) Interface block provides CEC electrically compliant signals between CEC
devices and a CEC master. It allows products to meet the electrical specifications of CEC signaling by translating the
LVTTL signals of an external microcontroller (CEC host-side or Tx-side) to CEC signaling levels for CEC devices at the
Rx-side, and vice versa.

Additionally, a CEC controller compatible with the Silicon Image CEC API is included on-chip. This CEC controller has
a high-level register interface accessible through the I°C interface which can be used to send and receive CEC
commands. This controller makes CEC control very easy and straightforward, and removes the burden of having a host
CPU perform these low-level transactions on the CEC bus.

In order to use the high-level CEC API, the host must perform a calibration of the internal CEC clock inside the
SiI9185A. This calibration is performed by setting the calibration bit, and then sending a 10ms pulse (+1%) on the
CEC_D signal input to the Sil9185A. The Sil9185A uses this pulse to calibrate an internal clock that is then used to
generate all CEC timing to guarantee CEC compliance to the HDMI specification. This calibration must be repeated at
time intervals corresponding to changes in temperature of 15°C.

EDID RAM Block

The EDID RAM block consists of 256 bytes of RAM that is shared by all ports. This means the timing information must
be identical among all the ports if the internal EDID is used. Independent registers for the CEC physical address and
checksum values for each port are also included, as these are unique to each port. On-board logic controls arbitration
when reading the 256 bytes of EDID RAM, CEC physical address, and checksum values. This allows simultaneous reads
of all ports from three different source devices if they are connected and attempt an EDID read at the same time.

The internal EDID can be selected on a per-port basis using registers on the local I°C bus. For example: Port 0 and Port 1
can use the internal EDID, and Port 2 can use a discrete EEPROM for the EDID.

Configuration Block

The Configuration block is used to configure and control the operation of the SiI9185A. The SiI9185A has two modes of
operation: I°C and Standalone. In I°C mode, all functions of the Sil9185A are controlled and observed with I’C registers.
All of these registers are accessible over the local I’C Interface. These registers are used to perform port select, HPD
control, CEC control, EDID loading, and power-down control.

In Standalone mode, all functions are controlled and observed by using pins on the Sil9185A. The mode is determined
by the level of the 2CSEL/INT pin at the rising edge of RESET#. A high indicates I°C mode, and a low indicates
Standalone mode. In Standalone mode, the SiI9185A operates independently, and has no need for an external
microprocessor.

EPSELO
EPSEL1
. < System
e Microcontroller /
HDMI Switch |« [
Control Logic
I2CSEL/INT#

Figure 5. Standalone Mode Configuration
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AVCC33
_ LSDA
| Ll
_ LSCL
. «
Sil9185A RESET# System
HDMI Switch < Microcontroller
I2CSEL/INT#

Figure 6. 1°C Control Mode Configuration

I°C Interfaces

There are five I°C interfaces in the Sil9185A. There is one local slave I°C port that is used to configure the operation of
the Sil9185A in I’C mode. Three slaves are connected to the three DDC receive ports, and one master is connected to the
DDC transmit port; these ports are used to transfer DDC and HDPC information. All of the I°C pads are 5V tolerant and
compliant to the I°C specification.

Local Slave I°C Interface

The local I°C interface on the SiI9185A (pins LSCL and LSDA) is a slave interface capable of running up to 100 kHz.
This bus is used to configure the Sil9185A by reading/writing to necessary registers.

The local I°C interface of the Sil9185A consists of three separate I°C slave addresses. This means the SiI9185A will
appear as three separate devices on the I°C local bus. The first of these addresses is used for PHY and Chip Control
registers, is fixed, and can only be set to one of two values by using the 2CADDR pin. The other two addresses (used
for CEC and EDID) have an I°C register programmable address mapped into the PHY and Chip Control register space,
so the default value can be changed if there is a bus conflict with another device.

Table 1. Control of the Default 12C Addresses with the I2CADDR Pin

I2CADDR=LOW 12CADDR=HIGH
PHY and Chip Control Registers (fixed) 0xDO0 0xD4
EDID Controller (programmable) 0xEO OxE4
CEC Registers (programmable) 0xCO 0xC4

The PHY and Chip Control I’C address is fixed at boot-up and cannot be changed. The EDID Controller I°C Address
and the CEC Controller I’C Address each have a register associated with them that allows the address to be changed. See
the Sil9181/9185 HDMI Switch Programmer’s Reference Guide for more information.

DDC Receiver Ports (Slave) and DDC Transmitter Port (Master) Interfaces

The DDC bus is an I’C interface used in the HDMI interconnection to facilitate bidirectional transfer of DDC/EDID
information and perform the HDCP authentication process between source and sink devices. The SiI9185A includes
three DDC slave I°C ports, one for each of the receive ports. These are used for direct connection to each of the upstream
HDMI transmitters. The Sil9185A also includes a master I*C port for direct connection to the downstream HDMI
receiver (Figure 3). The DDC ports support I°C transactions specified by the VESA Enhanced Display Data Channel
Standard and supports I°C transactions needed for HDCP.

The DDC master I°C port and the three DDC slave I°C ports comply with the Standard Mode timing of the I°C
specification (100 kHz). Due to the relaying function in the SiI9185A, the I’C master in the transmit port does not
support SCL clock stretching by the slave to which it is connected. This is not an issue when used in sink applications
that use Silicon Image receivers because they do not perform any clock stretching. For other applications it should be
confirmed that the sink receiver device that connects to the SiI9185A output does not perform clock stretching on the I*C
bus. For source applications an external I°C switch (such as the NXP 9545A) can be used to bypass the master and slave
DDC ports of the Sil9185A. This will eliminate the SCL clock stretching issue (see Figure 4).

The Sil9185A will operate between an HDMI source and sink device, so DDC/EDID and HDCP transactions on the
DDC bus must flow through the SiI9185A without causing information loss or timing margin degradation. The SiI9185A

. L
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analyzes and regenerates the DDC signal, making it possible to extend the cable length of I*C DDC by cascading
multiple SiI9185As together.

Control Pins

The Sil9185A can operate in two distinct modes, depending on the state of the I2CSEL pin at the end of RESET#:
Standalone mode, and I*C Control mode. In Standalone mode, the Sil9185A operates independently and has no need for
an external microprocessor. The configuration of the switch is set using signals on the external control pins listed below,
and after configuration, the switch operates independently.

In I’C Control mode, the Sil9185A requires an external processor and is controlled over the I°C interface.

RESET# Control Pin

The system reset pin (RESET#) is an active-low input. When RESET# is low, all digital logic is reset including the I°C
interfaces. When RESET# is high, the SiI9185A operates in normal mode.

Two pins are used to configure bootstrap options on the rising edge of RESET#: 2CSEL/INT and 2CADDR/TPWR.
The I2CSEL/INT is sampled on the rising edge of RESET# to determine the operating mode. The 2CADDR/TPWR pin
is sampled on the rising edge of RESET# to determine the base address of the I°C interface. These pins are discussed in
the sections that follow.

I2CSEL/INT

The dual-purpose I2CSEL/INT pin acts as a configuration input pin for mode selection during the period when RESET#
is true (low), and as the interrupt (INT) output during normal operation. The level on the 2CSEL/INT pin is latched
when the RESET# signal transitions from low to high. If the [2CSEL/INT value is high on the rising edge of RESET#,
the Sil9185A comes up in I°C Control mode. If the I2CSEL/INT value is low at the rising edge of RESET#, the
SiI9185A comes up in Standalone mode and the EPSEL[1:0] pins are used as the external port select pins. Note that
when I2CSEL is low at the rising edge of RESET#, the local I°C is disabled from that time, but the contents of the local
I°C registers are not lost.

After RESET# is deasserted (goes high), the 2CSEL/INT pin becomes the interrupt output pin (INT). When interrupt
conditions are met and the particular interrupt is enabled, the INT signal goes low indicating to the host that an interrupt
has occurred and that actions are needed.

EPSEL1/LSCL and EPSELO/LSDA

The EPSEL1/LSCL and EPSELO/LSDA pins are dual-function pins, and their function depends on whether the
SiI9185A is in Standalone mode or in I°C Control mode. In Standalone mode, these pins become the external port
selection pins EPSEL[1:0]. In I°C Control mode, the EPSEL1/LSCL becomes the I°C Interface clock signal LSCL, and
the EPSELO/LSDA pin becomes the I*C Data signal LSDA.

The receive port is selected externally using the EPSEL[1:0] pins in Standalone mode, or internally using I°C registers
(I°C Control mode). When I2CSEL is high at the end of RESET#, the receive port is selected by the I°C register
IPSEL[1:0] (0xDO0: 0x08). When I2CSEL is low at the end of RESET#, the receive port is selected using the external
pins EPSEL[1:0] as shown in Table 1, and the local I°C interface is disabled.

Table 2. Port Selection Using the EPSEL Pins

EPSEL1 EPSELO
Port 0 0 0
Port 1 0 1
Port 2 1 0
Standby Mode 1 1
] ]
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Normal and Standby Modes

There are two power modes: PO for Normal mode and P1 for Standby mode. The Normal mode, PO, is enabled when one
of three RX ports is selected to provide audio/visual stream and HDCP/DDC information to the TX port as shown in
Table 2. In Normal mode, all power supplies (AVCC33, AVCC18, and DVCC18) must be applied. In PO, all of the
functional blocks are active: PLL, data-paths, local I°C and DDC relaying, and CEC.

Setting PSEL[1:0] = 11 sets the SiI9185A into low-power standby mode (P1). In P1, all of the receive ports transition to
the low-power state and the Tx outputs are disabled (Hi-Z). The purpose of P1 is to make the SiI9185A alive to power
the DDC and CEC interfaces only, while the data-path of the Sil9185A (analog and digital) consumes minimum power.
The I°C and DDC relay require logic power (DVCC18), I/O power (AVCC33), and OSC power (AVCC18). Because
none of the receive ports are selected in P1, the PLL does not get an input clock, and shuts itself down. In Standalone
mode P1, the HPD outputs are deasserted (set to 0).

I2CADDR/TPWR Control Pin

The I2CADDR/TPWR pin is sampled on the rising edge of RESET# to determine bit two of the default base address for
the I°C interface. If 2CADDR/TPWR is low on the rising edge of RESET#, the I°C interface address for the PHY and
Chip Control registers is set to 0xDO0, the I*C interface address for the EDID Controller is set to 0xE0, and the I°C
interface address for the CEC Registers is set to 0xCO. If 2CADDR/TPWR is high on the rising edge of RESET#, the
I°C interface addresses are set to 0xD4, 0xE4, and 0xC4, respectively. The actual address values in both modes are
shown in Table 1 on page 8.

Once RESET# goes high, the 2CADDR/TPWR pin becomes the normal output Transmit Power (TPWR). TPWR is an
output from the SiI9185A that tells the transmit side that the selected receive port is actually connected. The switching
time between RPWRO0/1/2 and TPWR is determined by the PLL lock behavior and logic that detects the presence of a
valid input signal (see RPWR[0:2](+5V) and TPWR(+5V) control pins on page 11 for a description).

CEC Transceiver Control Pins

The CEC (Consumer Electronics Control) interface is composed of the bidirectional signals CEC_D, CEC_A, and a
local I’C interface. CEC D is the CEC signal from a CEC Master (microcontroller), and CEC_A is an electrical spec-
compliant CEC signal connected to all CEC Slave devices. The CEC A signal drives the CEC pins from all three
HDMI/DVI Rx connectors at the same time.

The CEC interface has two modes: CEC_D relay mode and CEC API mode. In CEC_D relay mode, the SiI9185A is
simply a CEC transceiver, and all software must be implemented on the host CPU. In CEC API mode, the SiI9185A
performs all the low-level CEC control, and the host CPU must read and write to high-level I°C registers to send and
receive CEC commands. In CEC D relay mode, the CEC interface only monitors the CEC signal direction and provides
appropriate timing between events. In CEC API mode, the local I°C provides CEC commands to the CEC interface block
to generate CEC signaling to the CEC_A port, and the local I°C monitors the CEC value in the register map.

HPD Control Pin

The Hot Plug Detection (HPD) signal is provided in the HDMI/DVI connector to provide a signal to the host that the
EDID is readable. In the Sil9185A there are three outputs for the receive side (HPDO, HPD1, and HPD2), and one input
from the transmit side (HPDIN). HPDIN from the Tx port can be relayed to the selected Rx port, or the HPD[0:2]
outputs can be set using registers. In Standalone mode, the HPD outputs of non-selected Rx ports are set to low, so no
EDID transaction or HDCP authentication is initiated for non-selected ports until that port is selected. The default signal
level of the HPD output is low and the high signal level is 3.3V CMOS (and is +5V tolerant).

In internal Si9185A applications, the HPDIN pin may not to be brought out as an external pin. In this case, the local I*'C
directly controls the HPD output of selected and/or non-selected ports. But in external HDMI switch applications, the
HDMI receiver on the video processing board provides an HPD signal input to the HDMI switch board, and the HPD
input is re-directed to one of the selected receive ports.

In I°C Control mode, the state of the HPD pins is controlled by setting the HP CTRL _x bits in the Hot Plug Detect
Output Control register, where x is the channel number. Each of the HPDO, HPD1, and HPD?2 signals is independently
controllable. For example, all three signals could be high at the same time.

HPD output pins have 1-kQ series resistors integrated to comply with the impedance requirement specified in version 1.3
of the HDMI Specification.

Table 3 on page 11 shows the possible states of the HPD control signals.

. L
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Table 3. Hot Plug Control Signal Levels

Condition HPD[2:0] Level
No power to the SiI9185A. Low

Example: TV unplugged.

Sil9185A out of Reset in I°C Low (default)
mode

Sil9185A in Standalone mode Pass-through from HPDIN

SiI9185A in I*’C mode, register Four options: selected by the HP_ CTRL x bits:
programming 0b00 = Low

0b01 = High (3.3V)

0b10 = Tri-state

0Ob11 = Pass-Through

Port not selected in Standalone Low
mode

Note that to be HDMI compliant, each HPD Output is ANDed with its respective RPWR input. Hence a given HPD
Output pin can only reflect a High state when the RPWR input of that port detects a High input (and the appropriate
HP _CTRL _ bits are set to 01b, or they are set to 11b with the HPDIN signal being detected as High).

RPWR][0:2](+5V) and TPWR(+5V) Control Pins

The three RPWR (+5V) input signals on the receive side of the Sil9185A (RPWRO0, RPWR1, and RPWR?2) indicate that
an HDMI cable is connected and 5V is electrically present. The PWR(+5V) signal on the transmit side of the SiI9185A
(TPWR) notifies the receiving device that the transmit port has this 5V present. When the selected receive port is
actually connected to a source device (a DVD player, for example), determined by monitoring the active port’s
RPWR[0:2](+5V) signal, then the transmit port of the SiI9185A sends the receiver-present signal (TPWR) to the HDMI
receiver on the video processing board.

The RPWR(+5V) signal of the selected Rx port, (RPWRO, RPWR1, and RPWR?2) is transferred to TPWR under the
control of PSEL[1:0] signals, which can come from registers in I°C Control mode, or pins in Standalone mode. The
TPWR signal to the transmit port is pulled low for a period of 1 uS when the port selection is changed. After this time, it
follows the state of the newly selected port.

RPWR input pins have internal pull-down resistors. When a port is not used, simply leaving them unconnected is
sufficient.

. L
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Embedded EDID

The Sil9185A embeds 256 bytes of RAM for EDID and used to eliminate the discrete EEPROM EDID from the system.

Select the input and control the Sil 9185
using either SEL 0/1 or the I°C interface
from the microcontroller

— CEC D R

H ey SELO Micro-

D TMDSO SEL1 Controller

M

| leHPDO 'y

0 |-2DCO Optional 5V
L . detection output
L ¢ YV VVY CSCL/ " to Audio DAC
H <CEC_A > «-GSPA for muting

D 2V > TPWR > - sil 9011/

Ll L I

M —TMDS1 > Si19185A T'\ﬁﬁ:SD INO‘" > Sil 9013/

| l¢HPD1 < Sil 9025/

1 |¢DDC1 > 2DC. Out | il 9125
. AT44

g +5V

v [_TMDS2

| l¢ HPD2

5|, DDC2

I Optional EDID to

| EDID | support EDID different
|__ | from Port 0 and Port 1

Figure 7. EDID in the Sil9185A

EDID Emulation Function

All of the HDMI input ports have a DDC interface consisting of DSDA# and DSCL# where # is the port number. The
Sil9185A device incorporates the function of an HDMI 1.3 compliant EDID in internal registers. The first block must
conform to the VESA EDID specification. The second block must conform to the CEA-861D specification.

The Sil9185A supports two blocks of EDID, each 128 bytes long. Table 4 shows the layout of the EDID block as it
appears to each of the DDC interface controllers.

Table 4. Layout of the EDID Blocks

Block # Description Length DDC I?C Slave | Offset Address
Address Range
0 EDID 1.3 according to VESA 128 bytes 0xA0 0x00 — 0x7F
1 EDID extension according to the 128 bytes 0xA0 0x80 — OxFF
CEA 861 specification

The host writes the desired information into the EDID memory through the local I’C interface.

12
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EDID Emulation Function Using RAM

The EDID is stored in 256 bytes of on-chip RAM. The Sil9185A contains I°C distributor/arbiter logic to ensure that the
EDID can be read by all three DDC input buses simultaneously.

The EDID memory provides identical information to each DDC channel except for the following:

The CEC physical address for each channel. The location of this physical address in the EDID memory is
specified by the contents of the CSCPA_ADDR register (0xE0:0x08) in the EDID controller. When the EDID
memory is loaded through the local I*C controller, the CEC physical address contains the value for Channel
(Port) 0. When the EDID controller detects that DDC for Channel 1 or Channel 2 is trying to read the CEC
physical address location, it automatically replaces the information with the actual CEC1 or CEC2 physical
address values stored in the CEC Physical Channel Address registers.

Checksum. The checksum is always stored in the last register address for the EDID space (location 0xFF).
When the EDID memory is loaded through the local I°C controller, the checksum value (location 0xFF)
contains the value for Channel (Port) 0. However, the checksum is different for each channel due to the
difference in physical CEC addresses for these channels. The host firmware stores different checksums for
channels 1 and 2 in two different locations in the EDID controller registers. When the EDID controller logic
detects that the DDC for a particular channel is reading the checksum, it responds with the value in one of the
two registers, based on the inquiring port.

Figure 8 shows a block diagram of how the EDID function is emulated using RAM.

Arbitor Port 0

Select Physical Address {-»{M To Port 0
Port 0 I2C and Checksum | |U
addr7:0] %
Port 1 I2C
addr[7:0] | Port 1 To Port 1

Physical Address »M

Port 2 I2C - I2C Read
addr[7:0]\‘ ) o and Checksum U

» X
“lUl» SRAM [—
X 256 x 8 Port 2
2,
I;ZZTHOC] Physical Address »M ?;%'?ergﬁ
: and Checksum U Shift

To Local

2
»] Shifter |- Read

PC | Local IPC Write .

Figure 8. EDID Emulation Using RAM

The EDID contains the CEC physical address and must be loaded before enabling the CEC function. Additionally,
HOTPLUG must be controlled to guarantee proper EDID and CEC operation by the host. The basic flow for loading the
EDID into Sil9185A is shown below:

1.

e A i

Power up the system.

Reset the Sil9185A.

Load the EDID for Port 0 into the SiI9185A.

Write the CEC physical addresses for Port 1 and Port 2.

Write the checksum values for Port 1 and Port 2.

Calibrate the CEC clock if using the CEC API.

Initialize the CEC registers if using the CEC API.

Enable DDC and CEC for all ports.

Write the registers to set HPD0, HPD1, and HPD2 high (now the host can read the EDID).

Sil-DS-1016-0.80 © 2007 Silicon Image, Inc. CONFIDENTIAL 13
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CEC API Control

There is hardware assistance in the Sil9185A for CEC control that makes the software development for CEC much
easier. CEC control has been implemented according to the internal Silicon Image CEC API (CPI ) specification.

The CEC signal has two modes of operation:

1. Pass-through mode: In this mode, an external microcontroller can control the CEC level by using the CEC_D
pin. The CEC API function in the Sil9185A is not used.

2. CEC API mode: In this mode, the SiI9185A performs decoding when acting as a follower, and a high-level
command interface when acting as an initiator.

Pass-through mode is engaged under the following conditions:
e When the Sil9185A is working in Standalone mode, or
e When the Sil9185A is working in I’C Control mode but the CEC enable bit is set to 0 (offset 0x08 bit 6)

CEC Reference Clock Calibration

An on-chip ring oscillator is used to send and receive CEC data while meeting the CEC timing specification. However,
the ring oscillator frequency can vary on a per device basis, based on manufacturing variables. Therefore, it is necessary
to calibrate this internal ring oscillator by applying an externally driven pulse of 10 ms to the CEC_D pin. The procedure
for applying this calibration signal is:

1. The host processor should set the CEC D pin high before starting the calibration cycle.

2. The host processor starts the calibration cycle by setting the CALIB bit in local I’C offset 0x09 bit 0 to 1. This
bit is self-resetting.

3. The host processor should wait for at least 100 ns after writing the CALIB bit.

The host processor should then cause the CEC_D pin to go through a high-to-low transition. The signal should
stay low for a period of 10 ms +1%, and then transition back high.

5. At this point calibration is complete.
6. The calibration cycle will be repeated each time the host writes a ‘1’ to the CALIB bit.

A counter is used to count the number of ring oscillator clocks in this 10 ms pulse, and the frequency of the ring
oscillator is determined from this count. This is used as the time base to accurately send and receive CEC commands
according to the CEC specification. Note that unless the calibration pulse is properly applied to the SiI9185A and the
calibration cycle is properly completed, the CEC logic will NOT operate correctly. The host should complete the
calibration cycle before setting the CEC enable bit in the local I°C.

The oscillator used in the CEC timing mechanism may vary slightly with temperature. It is recommended that as a
precaution the CEC reference clock calibration process be repeated for every 15°C of change. For example, it may be
periodically recalibrated approximately every 10 minutes.

In standalone applications where CEC-relay mode is used, the incoming CEC timing is measured using the internal
oscillator clock to reproduce the correct output timing. For example, if the START period of CEC_D is measured to be
some number of internal oscillator clocks, that number is used as the basis to re-shape the CEC output timing. Therefore,
in CEC-relay mode a calibration pulse is not required.

CEC Programming Interface (CPI)

The CEC application solution involves both low-level and a high-level components. For low-level components, the low-
level CEC protocol is handled by the slave I°C interface of the SiI9185A. For high-level components, the Silicon Image
CEC software source code allows command strings to be exchanged over the I°C interface as discussed above.

For development, Silicon Image provides Windows-based software tools, including a kit that allows a PC to be used to
generate I°C commands over any USB 1.1-capable port.

The I°C register set used for this solution is referred to as CEC Programming Interface or just CPI. This standard register
set is used across all Silicon Image devices and applications, both software and hardware.

. L
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RT8110

Wide Range Input Voltage Simple Synchronous DC/DC

Converter
General Description

The RT8110 is a single power supply PWM DC-DC
controller designed to drive N-MOSFET in a synchronous
buck topology. The IC integrates the control, output
adjustment, monitor and protection functions in a small
8-pin package.

The RT8110 uses an internal compensation high DC gain
voltage mode PWM control for simple application design.
Aninternal 0.8V reference allows the output voltage to be
precisely regulated for low voltage requirement. A fixed
400kHz oscillator reduces the component size for saving
board space.

The RT8110 features over current protection, and under
voltage lock-out. The output current is monitored by
sensing the voltage drop across the Low side MOSFET's
Robs(on), Which eliminates the need for a current sensing
resistor.

Ordering Information
RT8110- IE

Package Type
V8 :SOT-23-8

Operating Temperature Range

P : Pb Free with Commercial Standard

G : Green (Halogen Free with Commer-
cial Standard)

Note :
RichTek Pb-free and Green products are :
»RoHS compliant and compatible with the current require-
ments of IPC/JEDEC J-STD-020.
» Suitable for use in SnPb or Pb-free soldering processes.
»100% matte tin (Sn) plating.

Marking Information

For marking information, contact our sales representative
directly or through a RichTek distributor located in your
area, otherwise visit our website for detail.

Features

e Wide Input Operation Voltage 5V to 23V

e 0.8V Internal Reference

e Drive Two N-MOSFETs

e High DC gain Voltage Mode PWM Control
Fast Transient Response

Fixed 400kHz Oscillator Frequency

Fully Dynamic 0 to 80% Duty Cycle

e Internal Soft Start

o Adaptive Non-Overlapping Gate Driver

e Over-Current Protection Under Voltage Lockout
e ROHS Compliant and 100% Lead (Pb)-Free

Applications

o Motherboard Power Regulation for Computers

e Subsystems Power Supplies

o Cable Modems, Set Top Boxes, and DSL Modems
e DSP and Core Communication processor Supplies
e Memory Power Supplies

¢ Personal Computer Peripherals

« Industrial Power Supplies

5V-Input DC-DC Regulators

Low Voltage Distributed Power Supplies

Pin Configurations
(TOP VIEW)

o|[ ] PHASE
~[[] ucaTE
o ] GND

o[ ] LGATE

1 2 3 4
Oood
= W oo O
o > b 0O
o >
m A
SOT-23-8

Note : There is no pinl indicator on top mark for SOT-23-8
type, and pin 1 will be lower left pin when reading top mark
from left to right.
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Typical Application Circuit
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RT8110

Conceptual

Functional Pin Description

Pin No.| Pin Name Pin Function
This pin provides ground referenced bias voltage to the upper MOSFET driver. A bootstrap
1 BOOT circuit is used to create a voltage suitable to drive a logic-level N-MOSFET when operating
at a single 5V power supply.
This pin connects to the base of the external BJT(2N2222), which is designed to withstand
to 23V and provides a regulated 5.3V voltage to VCC pin as the power of the PWM
2 DRIVE controller. The pin also can function as shut down with two different application circuits. The
one can pull low the pin to gnd, the other can pull low drive to make Vpp lower than POR
threshold.
This pin is connected to the PWM controller’s output divider. This pin also connects to
3 FB . e o . )
internal PWM error amplifier inverting input and protection monitor.
This is the main bias supply for the RT8110. This pin also provides the gate bias charge for
4 VCC the lower MOSFET gate. The voltage at this pin is monitored for power-on reset (POR)
purpose.
5 LGATE Connect LGATE to the PWM controller’'s lower MOSFET gate. This pin provides the gate
drive for the lower MOSFET.
6 GND Signal and power ground for the IC. All voltage levels are measured with respect to this pin.
7 UGATE Connect UGATE pin to the PW M controller's upper MOSFET gate. This pin provides the
gate drive for the upper MOSFET.
8 PHASE This pin is used to monitor the voltage drop across the lower MOSFET for over-current

protection.

Function Block Diagram

FBo
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VCC
Vce Power-
Regulator On Reset loc
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Oscillator
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The Future of Analog IC Technology:

DESCRIPTION

The MP1411 is a monolithic step-down switch
mode converter with a built in internal power
MOSFET. It achieves 2A continuous output
current over a wide input supply range with
excellent load and line regulation.

Current mode operation provides fast transient
response and eases loop stabilization. -

Fault condition protection includes cycle-by-cycle
current limiting and thermal shutdown. In
shutdown mode the regulator draws 23pA of
supply  current.  Programmable  soft-start
minimizes the inrush supply current and the
output overshoot at initial startup.

The MP1411 requires a minimum number of
readily available standard extemal components.

MP1411

2A, 18V, 380KHz
Step Down Converter

FEATURES

s 2A Qutput Current

* 0.20 Internal Power MOSFET Switch
Stable with Low ESR Output Ceramlc
Capacitors

Up to 85% Efficiency

23pA Shutdown Mode

Fixed 380KHz Frequency

Thermal Shutdown

Cycle-by-Cycle Over Current Protection
Wide 4.75V to 18V Operating Input Range
Output Adjustable from 0.92V to 16V
Programmable Under Voltage Lockout
Available in an MSOP10 with Exposed Pad
Package

APPLICATIONS

® & 9 & & & ¢ & »

* Distributed Power Systems
+ Battery Charger

o DSL Modems

¢ Pre-Regulator for Linear Regulators

“MPS" and “The Fuiure of Analog IC Technoiogy” are Trademarks of Monolithic
Power Systems, Inc.

T'YPICAL APPLICATION
Efficiency vs
INPUT |
475V - 18V | c5 Output Current
é‘ 10nF 85
Ic RAMIC |, )
1.1 90 P —t
T N BS 15uH 5.0v
OPEN=AUTOMATIC o gy sw 2 Vour o g5 3.3V
L /D1 3.3VI2A ._, ~—
10 MP1411 IABZZOA 5 a0 [ 2.5V ]
ss FB A Z
R1 =
GND COMP 28 bKEY 8 75 '
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= g‘fl . 3 9nF % 10kQ | CERAMIC 65 t"llu 1-51'2_|V_
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MP1411 Rev. 1.2 www.MonolithicPower.com 1
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mES" MP1411 - 2A, 18V, 380KHz STEP-DOWN CONVERTER
y -~~~ oo o o

PACKAGE REFERENCE ABSOLUTE MAXIMUM RATINGS "
Supply Voltage (Vin) ..cccvveerriiiinrien e 20v
Switch Node Voltage (Vsw)......ccooooeeiieee, 21v
Bootstrap Voltage (Vas} ..o ooeeeeee Vaw + 6V
TOP VIEW Feedback Voltage (Vrg).oo.ovvocon.... ~0.3V to +6V
Enable/UVLO Voltage (Ven)........... —-0.3V to +6V
NC [1 10 ] SS Comp Voltage (Veomp) ceeeeeeeeivvennnne =0.3V to +6V
BS [z ; ¢ T 1EN SS Valtage (Vss) oo vvvveeniiciiennen, -0.3Vto +6V
NC 3] i [ comp Junction Temperature..........cccceorervannee +150°C
N[a] ! » [T 1B Lead Temperature.................cccoo............+260°C
sw[s | ~T /' 6 ] GND Storage Temperature .............. —65°C to +150°C
EXPOSED PAD _/ Recommended Operating Conditions (2)

CONNECT TO PIN 6 o w10 Supply Voltage (Vin) «voeeeeviciirianenns 4,75V to 18V
Operating Temperature.................—40°C to +85°C

Thermal Resistance®  6;a 8¢
MSOP10 with Exposed Pad .. 105..... 19... °C/W

Part Number* Package Temperature
L] IS Notes:
MP1411DH MSOP10 —40°C to +85°C 1)0 ?Esxceeding these ratings may damage the device.
* For Tape & Reel, add suffix ~Z (eg. MP1411DH-2) 2) The dgvioe is not guaranteed to function outside of its
t ditions.
E_? Ww 3) ﬁ:gl:rrlgdcg: ap'gposximately 1" square of 1 oz copper.

ELECTRICAL CHARACTERISTICS

Vik =12V, Ta = +25°C, unless otherwise noted.

Parameter Symbol | Condition Min Typ Max Units
Feedback Voltage Ves |4.75V Vi< 18V 0.892 0.920 0.948 vV
Upper Switch On Resistance Rosiony 0.2 Q
Lower Switch On Resistance Rosiong2 10 Q
Upper Switch Leakage Ven = 0V, Vg = OV 0 10 MA
Current Limit ¥ 2.8 3.4 A
e e ot o | O A
Error Amplifier Voltage Gain Avea 400 Vv
Error Amplifier Transconductance Gea  |Alg =+10pA 550 830 1150 HAMN
Oscillator Frequency fs 380 KHz
Short Circuit Frequency Vg = 0V 240 KHz
Soft-Start P_in Equivalent 9 kO
Output Resistance

MP1411 Rev. 1.2 www.MonolithicPower.com 2
12/5/2005 MPS Proprietary Information. Unauthorized Photocopy and Duplication Prehibited,
€ 2005 MPS. All Rights Reserved,
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MP1411 - 2A, 18V, 380KHz STEP-DOWN CONVERTER

ELECTRICAL CHARACTERISTICS (continued

Vin = 12V, Ta = +25°C, unless otherwise noted.

Parameter Symbol | Condition Min Typ Max Units
Maximum Duty Cycle Pwax [Vre=0.8V 90 %
Minimum On Time ton 100 ns
EN Shutdown Threshold lec > 100pA 0.7 1.0 1.3 v
Enable Pull Up Current Ven = 0V 1.0 HA
EN UVLO Threshold Rising Ven Rising 2.37 2.50 2.62 v
EN UVLO Threshold Hysteresis 210 mv
Supply Current (Shutdown) Ven < 0.4V 23 36 HA
Supply Current (Quiescent) Ve 2 3V 1.1 1.3 mA
Thermal Shutdown 160 °C
Note:

4) Slope compensation changes current limit above 40% duty cycle.

PIN FUNCTIONS

Pin #

Name

Description

1

NC

No Connect.

2

BS

Bootstrap. This capacitor (C5) is needed to drive the power switch's gate above the supply
voltage. It is connected between the SW and BS pins to form a floating supply across the
power switch driver. The voltage across C5 is about 5V and is supplied by the intemal +5v
supply when the SW pin voltage is low.

NC

No Connect.

Supply Voltage. The MP1411 operates from a +4.75V to +18V unregulated input. C1 is needed
to prevent large voltage spikes from appearing at the input.

SW

Switch. This connects the inductor to either IN through M1 or to GND through M2.

GND

Ground. This pin is the voltage reference for the regulated output voltage. For this reason care
must be taken in its layout. This node should be placed outside of the D1 to C1 ground path to
prevent switching current spikes from inducing voltage noise into the part.

FB

Feedback. An external resistor divider from the output to GND, tapped to the FB pin, sets the
output voltage. To prevent current limit runaway during a short circuit fault condition the
frequency foldback comparator lowers the oscillator frequency when the FB voltage is below
400mV.

COMP

Compensation. This node is the output of the transconductance error amplifier and the input to the
current comparator. Frequency compensation is done at this node by connecting a series R-C to
ground. See the compensation section for exact details.

EN

Enable/UVLQO. A voltage greater than 2.62V enables operation. Leave EN unconnected for
automatic startup. An Under Voltage Lockout {(UVLO) function can be implemented by the
addition of a resistor divider from Vy, to GND. For complete low current shutdown the EN pin
voltage needs to be fess than 700mV.

10

Ss

Soft-Start. Connect S5 to an external capacitor to program the soft-start. If unused, leave it
open.

L -~ " """ """ """ |
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mes.

OPERATION

The MP1411 is a current mode regulator. That
is, the COMP pin voltage is proportional to the
peak inductor current. At the beginning of a
cycle: the upper transistor M1 is off; the lower
transistor M2 is on (see Figure 1); the COMP
pin voltage is higher than the current sense
amplifier output; and the current comparator's
output is low. The rising edge of the 3B0OKHz
CLK signal sets the RS Flip-Flop. Its output
turns off M2 and turns on M1 thus connecting
the SW pin and inductor to the input supply.
The increasing inductor current is sensed and
amplified by the Current Sense Amplifier. Ramp
compensation is summed to Current Sense
Amplifier output and compared to the Error
Amplifier output by the Current Comparator.
When the Current Sense Amplifier plus Slope
Compensation signal exceeds the COMP pin
voltage, the RS Flip-Flop is reset and the

MP1411 - 2A, 18V, 380KHz STEP-DOWN CONVERTER

MP1411 reverts to its initial M1 off, M2 on state.
If the Current Sense Amplifier plus Siope
Compensation signal does not exceed the
COMP voltage, then the falling edge of the CLK
resets the Flip-Flop.

The output of the Error Amplifier integrates the
voltage difference between the feedback and
the 0.92V bandgap reference. The polarity is
such that an FB pin voltage lower than 0.92V
increases the COMP pin voltage. Since the
COMP pin voltage is proportional to the peak
inductor current an increase in its voltage
increases current delivered to the output, The
lower 100 switch ensures that the bootstrap
capacitor voltage is charged during light load
conditions. External Schottky Diode D1 carries
the inductor current when M1 is off.

n [4] ?
CURRENT
INTERNAL
SENSE
REGULATORS AMPLIFIER v
OSCILLATOR 3 f
»  240KHZ
380KHz +—{2] BS
— = wm
CLK e 1
+ U I—ss Q 4 4020
R @
07V —{- _~"SHUTDOWN CURRENT (6] sw
COMPARATOR . 1,8 COMPARATOR =
EN 9} ) "1 100
LOCKOUT
WPARATOR |, I
2.50V/ T t_][_
' _/ = | 1sv +—6] eno
Ok 0
FREQUENCY ~~_—|-0.4v | Dg2v CRROR
CEREE,
FB 88 GM = 830uAv [8] comp = e s
Figure 1—Functional Block Diagram
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g SGS-THOMSON
Y/ ICROELECTRONICS TDA7266

7+7W DUAL BRIDGE AMPLIFIER

s WIDE SUPPLY VOLTAGE RANGE (3-18V)
n MINIMUM EXTERNAL COMPONENTS
— NO SWR CAPACITOR
-~ NO BOOTSTRAP
—NO BOUCHEROT CELLS
— INTERNALLY FIXED GAIN
m STAND-BY & MUTE FUNCTIONS
SHORT CIRCUIT PROTECTION
a THERMAL OVERLCAD PROTECTION

TECHNOLOGY BIl20l

Multiwatt 15
DESCRIPTION ORDERING NUMBER: TDA7266
The TDA7266 is a dual bridge amplifier specially ,
designed for TV and Portable Radio applications.
BLOCK AND APPLICATION DIAGRAM
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ALPHA & OMEGA

A0O4459

SEMICONDUCTOR

P-Channel Enhancement Mode Field Effect Transistor

3

General Description

The AO4459 uses advanced trench technology to provide
excellent Rpgon) With low gate charge. This device is suitable
for use as a load switch or in PWM applications. Standard
product AO4459 is Pb-free (meets ROHS & Sony 259
specifications). AO4459L is a Green Product ordering
option. AO4459 and AO4459L are electrically identical .

Features

VDS (V) =-30V

Ip = -6.5A

(Vgs =-10V)
RDS(ON) <46mQ (VGS =-1 OV)
RDS(ON) <72mQ (VGS = '45V)

soic-8 b
Top View
S e /43 D
= =D
s o =)
G
G o =N
S
Absolute Maximum Ratings T,=25°C unless otherwise noted
Parameter Symbol Maximum Units
Drain-Source Voltage Vbs -30 \%
Gate-Source Voltage Vs +20 \%
Continuous Drain Ta=25°C -6.5
Current * TA=70°C o 5.3 A
Pulsed Drain Current lom -30
Ta=25°C 3.1
. . A A PD W
Power Dissipation TA=70°C 2
Junction and Storage Temperature Range [T, Tste -55to 150 °C
Thermal Characteristics
Parameter Symbol Typ Max Units
Maximum Junction-to-Ambient * t <10s R 33 40 °C/W
Maximum Junction-to-Ambient Steady-State oA 62 75 °CIW
Maximum Junction-to-Lead © Steady-State Reu 18 24 °C/W

Alpha & Omega Semiconductor, Ltd.




4@ PHKD13NO3LT

Dual TrenchMOS™ logic level FET
Rev. 01 — 23 June 2003 Product data

1. Product profile

1.1 Description

Dual N-channel enhancement mode field-effect transistor in a plastic package using
TrenchMOS™ technology.

Product availability:

PHKD13NO3LT in SOT96-1 (SO8).

1.2 Features
m Low gate charge m  Surface mount package
m Low on-state resistance m Fast switching.
1.3 Applications
m Portable appliances m  Notebook computers
m Lithium-ion battery chargers m DC-to-DC converters.
1.4 Quick reference data
®m Vps<30V ®m Ip<104A

® Pp<3.57W ® Rpson < 20 mQ

2. Pinning information

Table 1:  Pinning - SOT96-1 (SO8), simplified outline and symbol

Pin Description Simplified outline Symbol
1 sourcel (s1)
2 gatel (g1) 8H H H {5 dll 11 d|2 dlz

3 source2 (s2)
4 gate2 (g2) _L_*:l'
5,6 drain2 (d2) 1HH H Ha4 L‘ tF

Tob Vi
7.8 drain1 (d1) op view  MBK187 Sl | Sl
SOT96-1 (SO8) 1 91 2 92

MBK725

= PHILIPS
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