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TU8FA0408AA

qtput LED Driver IC withga46Bit APWM™

33..':111!;&.'5'. e Mode and andiaternal Regulatur i

The TUBFADA08AA is a networking color LED driver IC designed for a LED decorative lighting and a LED
sign.

The color LED driver IC includes an intemal voitage regulator and an internal RC oscillator. Therefore, only
3 lines {LED Power (LED_VDD), Ground (LED_VS5) Seral Data (SOISD0)) in an async transmission
mode and only 4 lines (LED Power (LED_VDD), Ground (LED_WV55) Senal Data (SDI'SDO) External
Clock (CLK)) in a sync transmission mode are needed to connect between a cluster and a network line,
This feature can reduce the number of network line and incorporate the reliability of the LED module
system

The color LED driver IC can be connected up to 65,000 LED modules in one serial network by & cascade
method via a transmission ling, which transmit data as like an image or a lext among clusters. 3o above
features can reduce a network connection overhead and easy to make the connection of LED modules.

¢ Analog Part

. Built In Voltage Regulator | 4V ~ 27V Operation
. Support Up to 30V LED Power (LED Driving Port)
. Built In Qscillator
. Maximum Synchronous Clock © 25Mhz{Synchronous Mode only)
. Power On Reset
. Internal Band—gap Referance Circuil
. B0mA Constant Current Driver (REF = 18K3Q)
, Cument Fine Tuning can be executad by extemal resistors,
. Constanl Cument Accuracy
— Between Channels © + 1.5% (hp), + 3% (max)
— Batween Chips =+ 6% (max)
. LED Open Detaction to detect LED erors for each channel,

4 Control Part

. 420 Kbps Enhancad Local Interconneact Mebwork
(ELIN™, Asynchronous Mode)
— Don't need external sync clock
- Only nead 3 wires (VDD, V53, SDATI) to form network
— Maximum distance betwaan two clustars is 1M
. Support Total 65536 devices for one senal network
. Max 25 Mbps Enhanced Local Interconnect Metwork
(ELIN™, Synchronous Moda)
— Need 4 wires VDD, V5SS, SCLKI, SDATI) to form network
- Zupport Total 65536 devices for one seqial network.
. 16bit Advanced Pulse Width Modulator (APWM™) to improve
refresh rate and reduce flicker noise,
[ . Delayed LED output
Ssissssssssssssssssssssssssssisnsiisasaasas’ . Can Support Bbit ~ 160it PWM mode (S/W saloctablo)
. Built in butfer for data 10 next driver

_Application Diagram (Asynchronous Mode)  _Application Diagram (Synchronous Mode)
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TUBFAO0S08AA

an! inel Qutput LED Driver IC with a 16Bit APWM™
a Sync/Async Mode

The TUBFAQRSO8AA is a networking color LED driver 1C designed for a LED decorative lighting and a LED
sign

The color LED driver IC includes an internal RC oscillator. Therefore, only 3 lines (LED Power
(LED_VDD), Ground (LED_VSS) Serial Data (SOISDOY) in an async transmission mode and only 4 lines
(LED Power (LED_WDD}, Ground (LED_V55) and Serial Data (SDISD0} External Clock (CLK)) in a sync

transmission mode are needed to connect betweasn a cluster and a network line. This feature can reduce
the number of network line and incorporate the reliability of the LED module systam.

The color LED driver IC can be connected up 1o 65,000 LED modules in one serial network by a cascade
method via a transmission line, which transmit data as like an image or a text among clusters. So above
features can reduce a network connection overhead and easy to make the connaction of LED modules

# Analog Part

. Bupply Voltage for operation - 3.0V ~ 3.6V
. Support Up to 30V LED Power (LED Driving Port)

. Powar On Reset

. Internal Band—gap Relerance Circuilt
i . BOma, Constant Cument Driver (REF = 18K.2)

£ B ¥
c§ B E
l_ll_l I_Il I . Built In Cscillator
. ] .[. al [ l . Maximum Synchronous Clock | 25Mhz(Synchronous Mode anly)

: . Currant Fing Tuning can be executed by external resistors,
" Constant Current Driver | . Constant Current Accuracy
; — Batween Channeals @ = 1.5% (vpl, = 3% (max)
. | Constant 5 — Batween Chips  © + 5% (max)
| Current control 1 T ‘ 5 . LED Open Detection to detect LED errors for each channel,
: 3x16bits Advanced PWM | | 4 Control Part

420 Kbps Enhanced Local Interconnect Network
(ELIN™, Asynchronous Modea)

— Don' t nead extemal sync clock

— Only need 3 wiras (VDD, VS5, SDATI} 10 form network
Maximum distance betwean two clusters is 1M
. suppor Total 65536 devicas for one serial natwork
. Max 25 Mbps Enhanced Local Interconnect Network
{ELIN™, Synchronous Moda)

— Need 4 wiras (VDD, V33, SCLEI, SDATI) to form natwork
— Support Total 65536 cdevices for one sanal nelwork
. 16bit Advanced Pulse Width Modulator (APWM™) to improve

refrash rate and reduce flicker noise,

. Delayed LED oulput
. Can Support 8bit - 16bit PWM mode (S/W selectable)
. Built in butfer for cata (o naxt driver

_Application Diagram (Asynchronous Mode)  _Application Diagram (Synchronous Mode)
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TUSFAOGOSAA

12 Channel Qutput LED Driver IC withga 46Bit APWM™

v U N alSyne/MAsync Mode | _
_? 1 i : - "'. -k ':
The TUBFADGOSAA is a networking color LED driver IC designed for a LED decorative lighting and a LED
sign.

The color LED driver IC includes an intemal RC oscillator. Therefore, only 3 lines (LED Power
(LED_VDD), Ground (LED_WSS) Serial Data (SDISDO)) in an async transmission mode and only 4 lines
(ILED Power (LED_VDD), Ground (LED_VSS) and Senal Data (SDIYSDO) External Clock (CLK)) in a sync
transmission mode are needed to connect between a cluster and a network line. This feature can reduce
the number of network line and incorporate the reliability of the LED module system.

The color LED driver IC can be connected up to 65,000 LED modules in one serial network by a cascade
method via a transmission ling, which transmit data as like an image or a text among clusters. So above
features can reduce a network connection overhead and easy to make the connection of LED modules.

_Block Diagram

¢ Analog Part

. Supply Voltage for operation © 3.0V ~ 3.6
. Support Up to 30V LED Power (LED Driving Port)

588 8 &
233 2 d 3 soort Up
[ll]“[] []l_r Eﬂﬁuﬁgﬁgﬁmnus Clock : 25Mhz (Synchronous Mode only)

=
=
=

. Power On Reset
. Internal Band—gap Referance Circuil
Detector ] . B0maA, Constant Current Driver (REF = 18K3)

3 : . Cumant Fine Tuning can ba executad by extamal resistor (REF).
; ————jattubntCurent Doyee ! . Constant Current Accuracy
: : — Between Channels : = 1.5% (), + 3% (max)
RH,,E___ Constant i — Batween Chips =+ 6% (max)

: . LED Open Detechon to delect LED errors for each channel,

12x16bits Advanced PWM | ! # Control Part
] . 420 Kbps Enhanced Local Interconnect Network
T : (ELIN™, Asynchronous Mode)

— Don' t naed external sync clock
— Onily need 3 wires (VDD, VSS, SDATI to form network
- Maximum distance between two clusters is 1M
. Support Total 65536 davices for ona serial network
. Max 25 Mbps Enhanced Local Interconnact Network
(ELIN™, Synchronous Moda)
SCLEOQ — Nead 4 wires (VDD, V53, SCLKI, SDATI) fo form network
— Suppor Tolal 65536 devices for one serial natwork,
:sn,acm . 16bit Advanced Pulse Width Modulator (APWM'™) to improve
rafresh rate and reduca flickar nolsea,
. Delayed LED output
. Can Support 8bit ~ 16bit PWM mode (S/W selectabla)
. Built in buffer for data to next drivar

_Application Diagram (Asynchronous Mode)  _Application Diagram (Synchronous Mode)
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TUSFA0109AA

|
= 16 Channel Output LED Driver IC with 12Bit APWM™

A : .
Terachips Inc. | | 256 level Glghal Brightness Control and‘Thermal Detector
www.terachips.com BT | SN G =ire

TUBFAQ109AA Is a 16 channel networking color LED driver IC for LED Video display, Sign Board and LED
decorative lighting application. Customer can set constant current level, which is applicable LED intensity for
their application, within 5mA -~ 60mA by connecting extamnal resistor 1o the REF pin. Also this chip includes
256 step brightness controller and it can use 256 level global dimming control or Gray Scale control

Besides this LED controller chips adopt our own network controller technology ELIN™.
This natwork controller is very powerful and effective meathod for forming LED driver serial network chain and it
can handle maximum 35Mbps data transfer rate

In addition, this network controller include various network command set and register set which are very helpful
for composing seral network chain effectively and easily. Basically two signal lines (SCLKI, SDATI) are
enough to make network chain and data transfer. So it s very helpful and cost saving way to make LED module
and network chain. And then, we also adopt latch enable pin (LATCH). Customer can enable or disable this
latch enable by network command and if customer enabling this pin, then uploading time of PWM data will be
synchronized with signal which is enforced by latch enable pin. This method is very good way to remove

incident image as like LED Video display application

# Analog Part

g G % g 4 . Supply Voltage for operation - 3.0V ~ 5.5V
— R . Support Up to 30V LED Power (LED Driving Port)

n - Built In Cscillator and Sync controller
2 e . Maximum Synchronous Clock @ 35Mhz (Synchronous Mode only)
i ; K . Powar On Reset and Thermal Detaction reset
. BOmA, Constant Current Driver

. Current Fine Tuning can be executed by external resistor (REF),
. Constant Current Accuracy

ETHO

—  Constant Current Driver — Between Channels : = 1.5% (typ), + 3% (max)
— Between Chips  © = 3% (max)
| [ IE l l 556 leval Global Brightnass Contraller
. LED Opean Detection to detect LED errars for each channel.
12x16bits Advanced PWM |
Il (APWM™) 4 Control Part

. Support Total 65536 devicas for one seral natwork
: Max 35 Mbps Enhancad Local Interconnect Metwork
(ELIN™, Asynchronous Modea)
— Need 4 wires VDD, VSS, SCLEI, SDATI) to form network
= Support Total 55536 devices for one serial metwork.
. 12 = 16bit Advanced Pulse Width Modulator (APWM™) to improwve
refresh rate and recduce flicker noise,

)

i _____________'E_l________'_____"

CLO . Can Support 8bit / 12bit PYWM mode (3W selectabie)
SOLKD # I . 3/W selectable External Latch Enable (LATCH) Signal
" B . Delayed LED output
SDAT[E (Network Controller) . Built in buifer for data to next driver
. Communication Line Observar Raset (CLQ) for walch dog function

T — —— — — —— — — — — — — — — — o

_Rpplication Diagram (Latch Pin Disable) _Application Diagram (Latch Pin Enable)
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_Block Diagram

TUSFAB209AAR

Lnod
Jd4d
LD
dTdD

OH
dTd4

+ Analog Part

. Built In Voltage Ragulator (TUBFADZ09AA only)

— 4V = 17V Operation

. Supply Voltage for operation {TUSFAGS0S4A4 only)

et 0 B S

. Support Up to 30V LED Power (LED Driving Port)

. Built In Oscillator

. Maximum Synchronous Clock : 25Mhz (Synchronous Mocde only)
Power On Rasel

. Internal Band—gap Reference Circuit

. B0ma Constant Cument Driver (REF = 18K)

Cument Fine Tuning can be executed by external resistors.,

. Constant Current Accuracy

— Betwaen Channels @ = 1,5% (iypl, = 3% (max)

— Between Chips @ & 3% (max)

. LED Open Detection to detect LED errors for each channel.

€

Terachips Inc,

H_VDD |

TUBFADZ203AA and TUBFAD3DIAA is a 3 channel networking color LED driver I1C
designed for LED decorative lighting and LED Sign. These Color LED driver IC includes
an intemal voltage regulator (TUBFAQ309AA) and an internal RC oscillator. Therefore
only 3 lines (LED Power (LED_VDD), Ground (LED_VSS), Serial Data (S0DI)} in an
Agync transmission mode and only 4 lines (LED Power (LED_VDDY,
Ground (LED_VSS), Serial Data (S0D1) and External Clock (CLK)) in a Sync transmission
mode are needed to connect between cluster and network line. This feature can reduce
the number of network line and incorporate the reliability of the LED module system

The color driver |C can be connected up to 512 LED modules in one serial network by a
cascade method via a transmission line, which transmit data as like an image or & text

among clusters, So above feature can reduce a network connecdtion overhead and easy
to make the connection of LED modules

TUSFAB309AAR
2 ERE:

s

kL

T e
i — Constant Current Driver
oo |t

3x1 hits Advanced PWM

4 Control Part
420 Kbps Enhanced Local Inferconnect Network

{ELIN™, Asynchrongus Mode)
Don' t need extemal sync clock
— Only need 3 wires (VDD, VS5, SDATI) to form network
— Maximum distanca batween two clusters is 1M

. Support 512 devices for one seral natwork
. Max 25 Mbps Enhanced Local Interconnact Metwork

(ELIN™, Synchronous Mode)
— Meed 4 wires (VDD, VSS, SCLKI, SDATI) to torm network
— Support Total B2536 devices for one sanal netwaork,

126t Achvancad Pulse Widlh Modulator (APWM™) Lo improve

rafresh rate and reducs flicker noise,

, Dalayed LED ouiput
. Built in buffer for data 1o next driver

2f., 49=F Garak-Dong, Songpa-Gu, Seoul 138-160, Korea
Tal. +82-2-408-3750 [ Fax. B2-2-409-3751 / hitp://www . terachips.com



: @»\ | »_ " Total Solution for

B ecorative Application
www.terachips.com _ M - -
_Controller
DUl Interface Controller SD Card Interface Controller

* LED Display Capacity - Max. 16384 Pixels + Data Transmit Performance

« Video Source |~ UXGAMB00 X 12000 4000 Module, 40 Frame/sec {12 Mbps, Sync Mode)
* Video Input Port @ DV — 250 Module, 40 Frame/sec (Async Mode)

« LED Qutput Refresh Cycle : B0Hz120Hz * Data Transmit Rate -

« LED Qutput Format | Max. 5152 Pixels per Port sync Mode | 2~12 Mbps

« LED Qutput Port - Max, B Ports thru RS485 — Async Moda - 420 Kbps

* LED Dala Transfer Performance - 100m (10 Mbps) + Transmil Distance (with recaier module) @ 100m {10 Mbps)
* Flexible Display Area &djust by Key—=in or from PC = Communication Interface @ 3.3V R5485

* Oiptional Gamma Corection = S0 Card Intarfaca : FAT1G, Max 2 Ghyie

« Unlrnited Cascading Controller @ Betirming thro Video Codec = Inpul Voltage  DC 12V — 24Y

* Fower Supply - T ~ 12V /7 1.548 DC * [nchude simple BGEW Test Mode

« Application @ Sign Board, Decoration Scene Board, .,

Ethernet Interface Controller Pattern Embedded Controller

* Data Transmit Performance - + Inclucle G Patterns
— 4000 Module, 40 Frame/sac (12 Mbps, Sync Mode)  Dala Transmil Performance |
250 Module, 40 Frame/sec (Async Moda) 512 Module, 40 Frame/sec {1 Mbps, Sync Mode)
* Data Transmit Rate : — 512 Module, 20 Framea/sec (300 Kbps |, Sync Mode)
— Svng Mode @ 2-12 Mbps — 200 Module, 40 Frame/sec {420 Klbos | Async Mocde)
Async Mode @ 420 KEbps * Data Transmit Rate
* Transmit Distance (with receiver module) = 100m (10 Mbps) — Sync Mode 1 Mbps or 300 Kbps
» Communication Interface @ 3.3V RS485, 10/100 Base—T Ethameal — Async Mode @ 420 Khps
* Storage | SDRAM 64 Mbyte, MAND Flash 512 Mbyte « Transmit Distance (to first LED Modula)
50 Card Interface | FATTG, Max 2 Ghyie — Up to 2m { or 5m in DAT/GND/CLK order)
* Input Violtage : DC 12 — 24V « Commmunication Interface : 3.3V TTL
* RGEW Test Mode ¢ Input Voltage | DC 5V ~ 12V

« Dperating Current @ S00mA

e» ‘ 2f., 49-7 Garak-Dong, Songpa-Gu, Seoul 138-160, Korea
Tel, +82-2-408-3750 / Fax, B2-2-409-3751 / http://www terachips.com
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_Software

LEDraw

* Easy to place Modules
= Eagy ta alocate and adit 1D
* Be abie to use frame image or flash files to extract
SGE valuea
— Be anle o check the placement by preview functicn
— Suppors Io merge RGE files
* Generates RGE data of esch module for Terachips
Conticd e
— Be ghle 1o select frame rates
— Ba able 1o change the BGE valua by RGB change
table of the LEDraw
+ Support 1o prind text o graphic

_Accessary

Receive Module

» 480 Inpud Channel @ 2ch 3.3 BS485 Inpad
= Output Interface & 3.3% TTL Output

» Data Rabe | 25 Mops {MAx)

* Input Voltage | DC 124 ~ 24¥

= Trargmsl Distance © 100m (10 Mbpa)

+ Dparating Curment | 30maA (MAX]

Transmit Module

= 485 Inpud Channel © 2ch 3.3V RS485 Inpat
= Ciutpt Interface @ 3.3% TTL Ouipiut

+ Data Rate | 25 Mops {MAX]

= Input Voltage © DC 124 ~ 24

* Transmé Distance © 100m (10 Mbps)

= Diperating Cumant © 100ma8 [MAX]

S 4
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« Easy 1o make the scenario to play contents
— Tum., Posaltion, Size, Bapeat caunt
« Eagy o make a canbon
— Edit caption, Font, Calor, Position |, Siza,
Repeat count, Move spesd
» Schadusng tha scanario and the captian
— Select & day
— Play a fime
— Log dsplay in the mam window

Hepeater

* Input Channel - 1ch 3.3y RS485 Clock, Data Input
# g Interfece :
— 1cn 1.0V RE485 Clock, Data Bypass
—1ch 4.3V R5485 Clock, Data Quipus
1ch 3.3V TTL Giack, Data Cuips
* Data Rale © 20 Mbpa (MAX)
& Input Voltage [ OC 12V ~ 24
« Tranamit Digtancs ¢ 100m (10 Mbog)
= Oparating Cument : 200maA {MAX]
« Ayailable U8 10 Mo © 1 - G900
= 4 Digit Rotany DIF Sweich for ID Set

LEDnet

“HE s Esedill O T
EEwmns] aLEE OO SOEE e

|
| B

= Sekect the pattern to olay throuwgh Ethernet
- play the LED pattem after downloading the pattem
filz in Pt Ethernet Controler
- play the LIZD pattam i flash mamony of Ethermet
Cantrobe
- play tha LIZD pattam in 30 card of Ethannal Controllar
v Diecade the numoer of play throwgh Etherniat
» Download the play pattam into the flash Mamory in
Ethemet Coniralier
» Bchedule the LED patiern to play

Distributor

s [rput Channal @ 1ch 3.3 BS486 Clock, Data Input

« Cutpdt Intarface | Boh 3.3V BS485 Qock, Data Oubput
* Dta Aate © 20 Mbos (MAX)

* Input Voltage - DC 12V ~ 244

« Transmit Distance © 100m {10 Mbps]

» Dperating Curant & 500md, (WA

« LIART Interface for 10D Set

Test Jig

* Simple LED Modube cperation tester for manufaciunng
» Oata Tranamit Rala
Sync Mode = 24161 2/8 Mbps
— feyne Mode — 420 kbpa
o i3 Interface - 3.3 Y 'O
e lagl Mo .
Conzacuiive RGEW and off = pattenn generatan
— Manual RGEW and ol —paltern gersamatian
* Input Voltaga | DC OV ~ 12V

‘ 2f., 49=F Garak-Dong, Songpa-Gu, Seoul 138-160, Korea
Tal, +82-2-408-3750 / Fax. B2-2-409-3751 / http://www terachips.com
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