UNISONIC TECHNOLOGIES CO., LTD

L16B45B Advance CMOS IC

16-BIT CONSTANT CURRENT
LED SINK DRIVER

B DESCRIPTION

The UTC L16B45B is designed for LED displays. UTC
L16B45B contains a serial buffer and data latches which convert
serial input data into parallel output format. at UTC L16B45B SSOP-24
output stage, sixteen regulated current ports are designed to
provide uniform and constant current sinks for driving LEDs within
a large range of V variations.

UTC L16B45B provides users with great flexibility and device
performance while using UTC L16B45B in their system design for
LED display applications, e.g. LED panels. Users may adjust the

output current from 0.6mA to 45mA through an external resistor,
R-EXT, which gives users flexibility in controlling the light intensity
of LEDs. UTC L16B45B guarantees to endure maximum 11V at
the output port. The high clock frequency, 35MHz, also satisfies the
system requirements of high volume data transmission.

B FEATURES

* 16 constant-current output channels
* Constant output current invariant to load voltage change:
Constant output current range:
0.6~45mA @ Vpp=5V
0.6~35mA @ Vpp=3.3V
* Output current adjusted through an external resistor
* Fast response of output current, OE : 20ns @ Vpp=3.3V
* Schmitt trigger input
* 3.3V, 5V supply voltage

B ORDERING INFORMATION

Ordering Number Package Packing
Lead Free Halogen Free
L16B45BL-R24-R L16B45BG-R24-R SSOP-24 Tape Reel
L16B45BG-R24-R
(1) Packing Type (1) R: Tape Reel
(2) Package Type (2) R24: SSOP-24
(3) Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
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L16B45B Advance CMOS IC
B  MARKING
b4p3pApbolfid i A felf el
—_—— % Date Code
UTC OOOO )
L16B45B 0 L: Lead Free
oo G: Halogen Free
° —» Lot Code
{2 3 ]
B PIN CONFIGURATION
GND E §| Voo
SERIAL-IN E %I REXT
CLOCK E %I SERIAL-OUT
LATCH E EI ENABLE
ouTo [5] 29 ouTis
ouT1 [e] 19 ouT14
ouT2 E E| OUT13
ouTs [s] 17 outi2
ouT4 E E| OUT11
ouTS fiof 15| ouTio
oute [11] 14 ouTo
ouT? E E| ouTs
B PIN DESCRIPTION
PIN NO. PIN NAME DESCRIPTION
1 GND Ground terminal for control logic and current sink
2 SERIAL-IN Serial-data input to the shift register
3 CLOCK Clock input terminal for data shift on rising edge
Data strobe input terminal
4 LATCH Serial data is transferred to the output latch when LE is high. The data is latched when
LE goes low.
5~20 OuUT0~15 Constant current output terminals
Output enable terminal
21 ENABLE When (active) low, the output drivers are enabled; when high, all output drivers are
turned OFF (blanked).
22 SERIAL-OUT | Serial-data output to the following SDI of next driver IC
Input terminal used to connect an external resistor for setting up output current for all
23 Rext
output channels
24 Vob 3.5V/5V supply voltage terminal
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L16845B Advance CMOS IC

B BLOCK DIAGRAM

OUTO0 OUT1 OUT14 OUT15
Rexr ( )—— loRegulator | —(y }—y }—-—
VDD
ENABLE i% 16-bit Output Driver
A
4 16
LATCH 16-bit Output Latch
\
GND 1 16
SERIAL-IN () B\ 16-bit Shift Register 4{>—( SERIAL-OUT
CLOCK b—li
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L16B45B

Advance CMOS IC

B ABSOLUTE MAXIMUM RATING

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vbb 0~7.0 \
Input Voltage Vin -0.4 ~ Vpp+0.4 V
Output Current lout 45 mA
Output Voltage Vour -0.5~+11 V
Clock Frequency Fcik 35 MHz
GND Terminal Current lenD 720 mA
Power Dissipation (Ta=25°C) Pp 0.9 W
Storage Temperature Tste -55 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B DCELECTRICAL CHARACTERISTICS (Vpp=5.0V, Ta=25°C)

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
“H” Level Viy 0.7xVpp Vbb
Input Volt v
nPUtVOage Ll Level Vi GND 0.3%Vop
Output Leakage Current lon Von=9V 0.2 uA
Output Voltage (S-OUT) Vo, lo,=1.0mA 0.4 \%
VoH |o|-|=-1 .OmA 4.6
= = +
Output Current (Bit to Bit) lov Vour=1V, Rexr=910Q £2 %
loL2 Vour=1V, Rex1=420Q +2
= = +
Output Current (chip to chip) lows Vour=1V, Rexg=910Q x4 %
loLa Vour=1V, Rex7=420Q +4
Output Current vs. Supply o _ — An_aEo o
Voltage Regulation %/ bp Rext=420Q, Ta=-40~85°C +1 %I
Output Current vs. Output %/Vos  |Rexr=4200, Ta=-40~85°C £0.1 %IV
Voltage Regulation
Pull-Up Resistor Rin wp) 500 KQ
Pull-Down Resistor RIN (down) 500 KQ
“OFF” |DD (off) 1 REXT=OPEN, OUTO0~15=0ff 5 8
Supply Current lob (off) 2 REXT=4ZOQ, OUTO0~15=0ff 10 15 mA
“"ON” Iob omy 1 |Rex=420Q, OUT0~15=0n 10 15
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L16845B Advance CMOS IC

B DCELECTRICAL CHARACTERISTICS (Vpp=3.3V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Input Voltage H Level Vin 0.7xVop Voo \%
L” Level Vi GND 0.3xVpp
Output Leakage Current lon Vorn=9V 0.2 uA
Output Voltage (S-OUT) Vo lo,=1.0mA 0.5 \%
VOH |o|—|=-1 .OmA 2.8
= = +
Output Current (Bit to Bit) lou Vour=1V, Rexi=2720Q £2 %
loLo Voutr=1V, Rex1=910Q +2
—3 — =+,
Output Current (chip to chip) lows Vour=1V, Rexr=2720Q x4 %
loLa Vour=1V, Rex=910Q +4
Output Current vs. Supply %Npo  |Rexr=910Q, Ta=-40~85°C +1 %IV
Voltage Regulation
Output Current vs. Output %/Nps |Rexr=910Q, Ta=-40~85°C 0.1 %IV
Voltage Regulation
Pull-Up Resistor Rin wp) 500 KQ
Pull-Down Resistor RIN (down) 500 KQ
“OFFE” |DD (off) 1 REXT=OPEN, OUTO0~15=o0ff 4 6
Supply Current Iob (o2 |Rexr=910Q, OUTO~15=0ff 6 10 mA
“ON” IDD (on) 1 REXT=91 OQ, OUT0~15=0n 6 10
B SWITCHING CHARACTERISTICS (Vpp=5V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNIT
P i CLOCK-OUTO 20
ropagation -, \rch.ouTo 20
Delay Time toLH ns
L to “H") ENABLE-OUTO 20
CLOCK-SERIAL OUT 10
P " CLOCK-OUTO 30
ropagation -, \rch.ouTo 30
Delay Time toHL ns
(“H’ to “L”) ENABLE-OUTO 30
CLOCK-SERIAL OUT 10
Setup T|me for SDI tse[up VDD=5V7 VIH=VDD 5 ns
Hold Time for SDI thold V||_=GND, REXT=1 KQ 8 ns
Setup Time for LE tsetwp @y [V1L=4.5V, R1=150Q 15 ns
Hold Time for LE thoa @y |CL=10pF 10 ns
Propagation group1-group§ :Gm i L
Delay Time ~ [oup —>TOUP ch2 ns
Group1-Group4 tep3 6 ns
CLOCK twelk 15 ns
Pulse Width |LATCH twLATCH 15 ns
ENABLE tweEN 20 ns
Output Rise Time of lout tor 10 ns
Output Fall Time of lout tof 10 ns
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L16845B Advance CMOS IC
B  SWITCHING CHARACTERISTICS (Vpp=3.3V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
) CLOCK-OUTO 20
Propagation ' +oh.ouTo 20
Delay Time toLH ns
L to *H") ENABLE-OUTO 20
CLOCK-SERIAL_OUT 10
Propagation CLOCK-OUTO 30
. LATCH-OUTO 30
Delay Time toHL ns
“H’ to *L") ENABLE-OUTO 30
CLOCK-SERIAL OUT 10
Setup Time for SDI tsetup  |VDp=3.3V, VIn=VoD, 5 ns
Hold Time for SDI thold V||_=GND, REXT=1 KQ, 8 ns
Setup Time for LE tsetup ) |VL=3V, RL=1000Q, 15 ns
Hold Time for LE thoia ) |CL=10pF 15 ns
Propagaiion &0 K o, . s
Delay Time
Group1-Group4 teps 6 ns
CLOCK tweLk 20 ns
Pulse Width |LATCH twLATCH 20 ns
ENABLE tweN 40 ns
Output Rise Time of lout tor 20 ns
Output Fall Time of lout tof 20 ns
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L16845B Advance CMOS IC

B  TEST CIRCUIT FOR DC ELECTRICAL CHARACTERISTICS

'Dol T Voo

|
VDD <O_UT
O0—CENABLE ouTo

I, | i =V
o/ o—qcLock i oS

O0—LATCH OUT15

O—oO
O0—OSERIAL-IN SERIAL-OUT

R-EXT GND

X Vi, Vi
1 ]

B TEST CIRCUIT FOR SWITCHING ELECTRICAL CHARACTERISTICS

N

4_
DD
Vi Vi ENABLE OUTO O—m/v—
Function ——CQ|CLOCK —e
Generator OLATCH OUT50—e v b
L
—— Q| SERIAL-IN L —e
SERIAL-OUT (O— C.
Logic input R-EXT GND
waveform - VL
OV-- ref
tr=t,=10ns = = = =
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L16845B Advance CMOS IC

®  TIMING DIAGRAM
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L16845B Advance CMOS IC

®  TIMING WAVEFORM
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L16845B Advance CMOS IC

B EQUIVALENT CIRCUITS OF INPUTS AND OUTPUTS

ENABLE Terminal LATCH Terminal
Voo T Vbp
IN IN
CLOCK, SERIAL-IN Terminal SERIAL-OUT Terminal
Vbp Voo
IN ouT

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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