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Description

The SN3726 is comprised of constant-current drivers
designed for color LEDs. The output current value can be
set using an external resistor. The output current value can
be adjusted from 5mA to 60mA through the external
resistor.

As a result, all outputs will have virtually the same current
levels.

This driver incorporates 16-bit constant t-current outputs, a
16-bit shift register, a 16-bit latch and a 16-bit AND-gate

16-bit Color LED Driver
with PWM Control

Features

® Qutput current capability and number of outputs:
60mA x 16 outputs

cascade connection)

Constant current range: SmA to 60mA
Application output voltage: > 0.4V
For anode-common LEDs

Power supply voltage range, Vpp= 3.3V to 5.5V
Serial and parallel data transfer rate: 20MHz (Max.

. ® Operating temperature range, T = —40°C ~ +85°C
ctreutt. ® Package: QFN-24
These drivers have been designed using the CMOS ge:
® Current accuracy (All output on)
process.
Output Current Accuracy Output
_ ) voltage | Between Bits | Between ICs Current
Application > 0.4V +4% +12% 5mA ~ 60mA
®  Cellular phones
® MP3/MP4/CD/minidiskplayers
® Toys
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Figure 1 Block Diagram
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Typical Application Circuit
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Figure 2 Typical Application Figure
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Pin Configuration

Pin Description

Package Pin Configuration (Top View)
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No Pin /0 Description
1 SERIAL-OUT 0 Output terminal for serial data input on SERIAL-IN
terminal.
Input terminal used to connect an external resistor.
2 R-EXT I This regulated the output current.
3 VDD - | Supply voltage terminal.
4 GND — | GND terminal for control logic.
5 SERIAL-IN I | Input terminal for serial data for data shift register.
6 CLOCK I | Input terminal for clock for data shift on rising edge.
Input terminal for data strobe When the LATCH
7 LATCH I | input is driven High, data is not latched. When it is
pulled Low , data is latched.
8~23 | OUTO0~OUT15 | O | Constant-current output terminals.
Input terminal for output enable.
RIS All outputs (OUTO to OUT15) are turned off, when
24 ENABLE I LA i i i ]
the ENABLE terminal is driven High .And are
turned on, when the terminal is driven Low.
Thermal Pad — | Connect to GND.
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Ordering Information

Order Number

Package Type

Operating Temper ature Range

SN3726JIR1

QFN-24

—40°C ~ +85°C

SN3726-------

][] [R]

L Lead Free Code
1: Lead Free

Packing
R: Tape& Reel
Operating Temperature Range

I: Industry Standard

Package Type

J:QFN-24
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Figure3 Timing Dagram

Warning: Latch circuit is leveled-latch circuit. Be careful because it is not triggered-latch circuit.

Note : The latches circuit holds data by pulling the LA T CH terminal Low. And, when LA T CH terminal is a High level, latch

circuit doesn’t hold data, and it passes from the input to the output. When ENABLE terminal is a Low level, output terminal

OUTO to OUTI1S5 respond to the data, and on and off does. And, when ENABLE terminal is a High level, it offs with the output
terminal regardless of the data.

Truth Table
CLOCK LATCH ENABLE SERIAL-IN ouTo .. OoUT7 ... OUTI1S SERIAL-OUT
f H L Dn Dn...Dn-7...Dn-15 Dn-15
£ L L Dn+l No change Dn-14
A H L Dn+2 Dn+2 ...Dn-5 ...Dn-13 Dn-13
N X L Dn+3 Dn+2 ...Dn-5 ...Dn-13 Dn-13
4 X H Dn+3 OFF Dn-13

Note : OUTO to OUT15 =On when Dn = H; OUTO to OUT15 =Off when Dn = L. In order to ensure that the level of the power
supply voltage is correct, an external resistor must be connected between R-EXT and GND.R
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Absolute Maximum Ratings

Supply voltage, Vpp -0.3V ~+6.0V
Input voltage, Vi -0.2V ~ Vppt0.2V
Operating temperature range, Ta —-40°C ~ +85°C
Storage temperature range -55°C ~+150°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other condition beyond those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Condition

Ta =-40°C ~ +85°C, unless otherwise specified.

Characteristic Symbol Condition Min. Typ. M ax. Unit
Supply voltage Vbb 33 5.5 v
Output voltage Vout 0.7 4 A%
Tour Each DC 1 circuit 5 60 mA/ch
Output current lon | SERIAL-OUT 1 R
m
ToL SERIAL-OUT 1
Vi 0.7%Vpp Vppt0.15
Input voltage \4
VIL _015 0.3><VDD
Clock frequency fork 20 MHz
—— Cascade connected
LATCH pulse width twrAT 50 ns
CLOCK pulse width twCLK 25 ns
Upper
I IOUT =20mA 2000
ENABLE pulse width (note ) tWENA ns
Lower 3000
IOUT =20mA
Set-up time for CLOCK terminal tSETUPI 10 ns
Hold time for CLOCK terminal tHoLD 10 ns
Set-up time for LATCH terminal | fsetup2 50 ns

Note : When the pulse of the Low level is inputted to the ENABLE terminal held in the High level.
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Electrical Characteristics
Ta =25°C, Vpp = 3.3V ~ 5.5V, unless otherwise specified.

Characteristic Symbol Condition Min. Typ. Max. Unit
Supply voltage Vbp Normal operation 33 5.5 \%
our | Your=04V 172 18.7 20.2
Vpp=3.3V
Output current Rexr= 1kQ mA
I Vour= 04V 17.5 18.9 204
ouT2 Vpp= 5V . . .
Output current error Vour=> 04V, _ o
between bits Aloun All outputs on Rexr=1kQ +3 +4 %
Output leakage current _
input voltage loz Vour=3.0V ! mA
0.7V A%
Input voltage Vin b b A\
GND 0.3Vpp
IOL: IOmA, VDD =33V 0.3
VoL
X IOL: IOmA, VDD: 5V 0.3
SOUT terminal voltage v
v Ion=-1.0mA, Vpp=3.3V 3
M o= -1.0mA, Vpp= 5V 47
Output current supply N When Vpp is changed 3.3V to 3 3 N
voltage regulation %WNo | 5 5y ! > /o
Pull-up resistor R i
p . (Up) ENABLE terminal 115 230 460 KO
Pull-down resistor R(pown) LATCH terminal
IDD(OFF)I VOUT =5V REXT = OPEN 0.18 0.25
Vour =5V _
Supply current Tooormz | Ay outputs off Rexr=1kQ2 2 33 3.8 mA
VOUT =0.7V _
Topon: All outputs on Rexr=1kQ 33 4
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Switching Characteristics

Ta = 25°C, unless otherwise specified.

Characteristic Symbol Condition Min. | Typ. | Max. | Unit
oL CLK-OUTn, LATCH =“H 80 200
ENABLE =“L”
toorz2 | LATCH-OUTn, ENABLE =“L” 80 200
toLH3 ENABLE-OUTn, LATCH =“H” 130 250
) toLH CLK-SERIAL OUT 3 5
Propagation delay ns
— CLK-OUTn, LATCH =“H 160 250
ENABLE =“L”
tiz | LATCH-OUTn, ENABLE =“L” 160 | 250
tpHL3 ENABLE-OUTn, LATCH =“H” 200 350
toru CLK-SERIAL OUT 4 6
Output rise time tor 10%~90% of voltage waveform 30 150 200 ns
Output fall time tof 90%~10% of voltage waveform 150 200 250 ns
Maximum CLOCK rise time t; 5 us
- - When not on PCB  (Note )
Maximum CLOCK fall time tr 5 us

Conditions: (Refer to test circuit.)

Topr =25°C, Vpp=Vig=3.3Vand 5V, Voyr=0.7V, Vi =0 V, Rexr =10002,V; =3.0 V, R;=602, C;=10.5 pF

Note:

1. If the device is connected in a cascade and tr/tf for the waveform is large, it may not be possible to achieve the timing required for
data transfer. Please consider the timings carefully.

2. Delay between outputs. The SN3726 has graduated delay circuits between outputs. The fixed delay time is 5ns (typical), OUTI has
5ns delay, OUT2 has 10 ns delay, etc. This delay prevents large inrush currents, which reduce power supply bypass capacitor
requirements when the outputs turn on. The delay works during switch on and switch off of each output channel. LEDs that have not

Therefore, every LED will be illuminated for the amount of time ENABLE is pulled high.
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Figure 4 Test Diagram
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Timing Waveform
1. CLOCK, SERIAL-IN, SERIAL-OUT
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Typical Operating Characteristics

Adjusting Output Current

The output current of each channel is set by an external resistor Rey, the relationship between Iy, and Rey is:

Lo

ut — (VR—ext/ReXt) X 52

the Ve 15 0.36V in the SN3726,s0 we can count the I, as :

As show in the figure below:
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Classification Reflow Profiles

Profile Feature

Pb-Free Assembly

Preheat & Soak
Temperature min (Tsmin)
Temperature max (Tsmax)
Time (Tsmin to Tsmax) (ts)

150°C
200°C
60-120 seconds

Average ramp-up rate (Tsmax to Tp)

3°C/second max.

Liquidous temperature (TL) 217°C
Time at liquidous (tL) 60-150 seconds
Peak package body temperature (Tp)* Max 260°C

Time (tp)** within 5°C of the specified
classification temperature (Tc)

Max 30 seconds

Average ramp-down rate (Tp to Tsmax)

6°C/second max.

Time 25°C to peak temperature

8 minutes max.
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Figure 5 Classification Profile
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Tape and Red Information
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NOTES: [HRER]:
1.CARRIER TAPE COLOR: BLACK IR @ IS4 I8 ]
2COVER TAPE WIDTH:8.50:0.10 [RE9. 5:£0, 100888 ]
A.COVER TAFE [T AR
4. ANTISTATIC COATED 10"~ 1 [REEREERN10 "o/ O~10'0/0 ]
5.10 BPROCKET HOLE PITCH CUMULATIVE TOLERANCE $0.20MAX.
(10-My T TL MEE I 2280, J0MAT. ]
6. 5UPPLIERSMLSLEM
TMOLIDM WBFEP (4 X 4 0. 76/0. B5) [RHILAEFEP (44 0. 76/0. 85))
SALL DIMS IN mm. LB 46 % mm]

B.BAN TO UBE THE LEVEL 1 ENVIRONMENT-RELATED BUBBTANCES OF JCET PREBCRIBING.

[0k 6t e M — A R
10.THE DERECTION OF VIEW: =1 @, [HLEA .= @l
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Package I nformation
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Note: All dimensions in millimeters unless otherwise stated.
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SI-EN Technology product.

IMPORTANT NOTICE

SI-EN Technology cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a
SI-EN Technology reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its specifications, products and services at any time and to
discontinue any product or service without notice. Customers should obtain the latest relevant information before
placing orders and should verify that such information is current and complete.
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