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SIT RGB CIE Color Space
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¢ ¥23R ¢ =Red ~ Green -~ Blue -
¢ 4234 ¢ =Yellow ~ Magenta ~ Cyan
R+G+B=White - R+G=Y ~» R+B=M ~ B+G=C -
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Light Emitting Diode - LED
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Light Emitting Diode - LED
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SiTl Light Emitting Diode - LED
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S £7[r f1LED Driver??
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ME sn3=- 4 (Current Matching)
Bit to bit
Chip to chip
MZ i 4& 2 £ (Current Regulation)
LED forward Voltage

Power Supply Voltage

MF f&:% & (Transient Response)
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Clock Frequency
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~ SiTl [77/PURE DRIVER

O BASIC FEATURE

— Constant current outputs

— Maximum output voltage
— Maximum clock frequency
— Power supply voltage

— Bit-bit skew

— Chip-chip skew
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SKEW
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DNL (Differential nonlinearity error) : PWM®% inztsa i g end & o
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DM13C FEATURES

UBASIC FEATURE
—Constant current outputs : SmA~90mA
—Maximum output voltage : 17V

—Maximum clock frequency : 25MHz

—Power supply voltage : 3.3V~5.0V
—Bit-bit skew : + 3%
—Chip-chip skew : + 6%
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- SiTI DM13C Block Diagram
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SITl DM13C Block Diagram
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Controller

Digital-to-Analog
Converter

Global Brightness Control
with D/A converter

Global Brightness Control with Resistor Ladder
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- SITI .5 Digital
d EN Control

4 )
Serial_in : J FRAMEL1

i i

loutn: L1 bl e
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O Serial_in Control

serial_in: _| FRAMEL | | FRAME2 | | FRAME3 |

EN : |
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SiTl DM13C_Outputs Delay

Serial_in : _| FRAME1

EN :
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~ SiTl DM13C Transient ReSEonse

Switching Characteristics (vCC = 5.0V, Ta = 25°C unless otherwise noted)
CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. | UNIT
EN-to-OUT15 — 16 —
Propagation Delay
LAT-to-OUT15 tpLH VIH = VCC — 28.5 —
{EL" tD EH!)
DCK-to-DAO — 18 —
VIL=GND
EN-to-OUT15 — 18 —
Propagation Delay Rrext = 2.2 KQ
LAT-to-OUT15 tpHL — 20.5 — ns
(*H’ to *L?) VL=50V
DCK-to-DAO — 16 —
RL=180 0
Output Current Rise Time tor — 17 —
*-I _
Output Current Fall Time tof CL =13pF - 15 -
Output Delay Time (OUTn)-to-OUTn+1)) tod = 22 =

ouT15

{current)
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DM13C Power DissiEation

Maximum Ratings (1a=25°C, Tj(max) = 120°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VCC -03~70 \'
Input Voltage VIN -0.3 ~VCC+0.3 \'
Output Current 10UT 100 mA
Output Voltage VOUT 0.3 ~17 \
Input Clock Frequency FDCK 25 MHz

GND Terminal Current

Power Dissipation
(4 layer PCB)

IGND

PD

1600
2.34 ( QFN32 : Ta=25°C)

2.11 ( TSSOP24 exposed pad: Ta=25"C)

1.90 ( PDIP24 : Ta=25°C)

1.20 ( SOP24 : Ta=25°C)

1.05 ( SSOP24 : Ta=25°C)

Thermal Resistance

Operating Temperature

Rth(j-a)

40.6 ( QFN32 )

45 ( TSSOP24 exposed pad)

50.0 (PDIP24 )

79.2 (SOP24 )

90.2 (SSOP24

“Cw

Storage Temperature
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DM13C Power DissiEation

Pd(W) = Vee(V) x Ipp(A) + Vout( x Tout® x Duty() +

+ Voutl5 x loutl5 x Dutyl5 < Pd(max)(W)

Power Dissipation Pd(W)

2.5

2.0

1.5

1.0

0.5

0.0

Ti(max)=120°C
QFN32
Rthiarnazy=40.6°C/A\WVatt
TSSoP24 Rthitssop24)=45°C\Natt
PDIE24 Rthiroip24y=50.0"C\\att
Rthisop24)=79.2°C/\\att
SOP24
Rthissop24)=90.2°C/\Vatt
SSOP24 -\
0 20 40 60 80 100 120

Ambient Temperature Ta(°C)

140
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DM13C Thermal Shutdown

normal shutdown
<

normal normal (high temperature)

T(C)
110C 180C

Relations between Thermal Shutdown and Junction Temperature

auUT O QuT 15

LED Open / Short Detector

Tovee
,.,L,_O GND

Temperature Sensor

Vollage Reference
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DM13C OPEN/ Short Detection

LED Open Detection Threshold : 0.3V
LED Short Detection Threshold : 0.5VCC
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Example for shifting the threshold of LED short detection
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- SIT| DM13C OPEN / Short Detection
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D[x] : Image Data

There aree n x DM 13C connected in cascade. E[x] : Emor Message of LED Open (Short) Delaction

E[x]: Emor Message of LED Short (Open) Datection
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Application_Serial Connection
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SIT Application Parallel Connection

Al
| DM13C
e LAT #1
LATY rY r Y T
LAT2 u
S N o
FPGA :
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Micro-controller : P T
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Parallel Connection Type
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- SITl Application SCAN
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AEEIication SCAN

OuUTO OUT1 OuUT15
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- SiTI Try It

O Serial 2 DM13C
=>§a 5 &
=>32 CH Grayscale (:#k )
=>Global Grayscale

FPGA

ar

Micro-
controller

’fJ

Serial Connection Type
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Create A Dream World
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