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Feature

*

* 6 o o

16-channel constant current source output
Operation voltage: 3.3V~5.5V

Output current external Rext resistance adjustable
Built-in shadow-elimination function

Constant current range:

3~32mA@Vop=4.2V,

3~22mA@Vop=3.3V

Low constant current knee voltage:

lour=20mA @Vps=0.25V, Vpp=4.2V

lour=20mA @Vps=0.25V, Vpp=3.3V

Constant current deviation:

Between channels<+2.5%, between ICs<4-3.5%
Fast output current response, OE (minimum):
35ns

Up to 25MHz clock frequency
Package: QSOP24

Application

*
*

LED display
LED lighting

Email: market@chinaasic.com

Website: www.chinaasic.com

SM16306SJ low-power consumption constant current driver IC Z0G0SZzV1.3

SM16306SJ

Description

SM16306SJ is an LED constant current driver chip with built-in
CMOS shift register and latch function. It can convert serial input data
into parallel output data format.

SM16306SJ has a working voltage of 3.3V~5.5V, and provides 16
current sources, which can provide a constant current of 3mA~32mA at
each output port; and the output current difference of a single IC chip is
less than + 2.5%; the output between multiple ICs The current difference
is less than + 3.5%; the channel output current does not vary with the
change of the output voltage (Vps); and the current is less than 1%
affected by the voltage and ambient temperature; the output current of

each channel is adjusted by an external resistor.
The SM16306SJ supports the clock frequency up to 25MHz, which

can meet the system requirement for massive data transmission.

Pin Definition

GND[T| [24]VDD
SDI[Z] [23|R-EXT
CLK[3] [221SD0
LE[4] [2T]0E
OUTO[E | [20]0UT15
OUT1[E] [T9]0UT14
OUT2[T] [18]0UT13
OUT3[B] [7]0UT12
OUT4[T] [T610UT11
OUT5[Q] [15]0UT10
OUT6[11] [14]0UT9
ouT7[1Z] [13]0UT8
QSOP24
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Internal Function Diagram

VDD GND R-EXT
Reference - Current »| Current accuracy
voltage sampling control
4
r
ﬁ X e ouTo
— OUT1
N | our2 |
ouT OuT2
LE Data latch 1 OUT output Constant
Eﬂ %LRZ (16 bits) control module Cur.rent
drive
y ] OouT13
B OouT14
— OouT15
CLK Serial data
sampling » <] SDO
SDI (16 bits)
Fig. SM16306SJ Internal function diagram
Pin Description
Pin Name Pin Description
GND Ground of control logic and drive current
SDI Serial-data input port
CLK Serial-clock signal input port; shift data of rising clock
LE Data latch control port. When LE is high level, the serial data is passed to the output latch; when LE is low
level, the data is latched.
OUT0~0UT15 Constant current output ports
OiE Output enable control port. When it is low level, OUT0~OUT15 output will be enabled; when it is high level,
OUTO0~OUT15 output will be turned off.
SDO Serial-data output port. It can connect to the SDI of next chip
R-EXT Input port that connects external resistor. This external resistor can set all the output current of output
channels.
VDD Chip power supply
Order Information
Packing
Type Package Reel Size
Tube Tape
SM16306SJ QSOP24 100000 pcs/box 4000 pes/tape 13 inches
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Absolute Maximum Parameter (Note 1)

Unless otherwise stated, Ta=25°C.

Symbol Characteristic Range Unit

Vo Power Voltage 0~7.0 v

Vo1 Veik, Vie,Voe Logic input voltage -0.4~Vpp+0.4 V
lout OUT port maximum current 40 mA

BVour max Out port maximum withstand voltage 1" \%
foLk_max Maximum clock frequency 30 MHz
Rasa PN junction to ambient thermal resistance (Note 2) 80 °C/wW

Ty Operating junction temperature -40~+150 °C

Tstg Storage temperature -55~+150 °C

Vhem HBM (Human Body Discharge Mode) >6 KV

Note 1: The maximum output power is limited to chip junction temperature, the maximum limit means that the chip can be damaged beyond the scope of the work.
The maximum limit value is the work in the limit parameter range, the device function is normal, but it is not completely guaranteed to meet the individual

performance indexes.

Note 2: RBJA measures the flow of water according to the JEDEC JESD51 thermal measurement standard on the single-layer thermal conductivity test board

under TA=25°C.
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Electrical Operating Parameters
DC Characteristic (Note 1, 2)

(Voo=4.2V, Ta= 25°C)

Symbol Characteristic Test Condition Min. Typ. Max. Unit
Voo Supply voltage - 3.3 42 5.5 \Y
Rext: NC, OUT = OFF - 1.06 - mA
Iop Quiescent current Rext=3.10Q, OUT =OFF - 1.74 - mA
Rext=1.55KQ2, OUT =OFF - 2.38 - mA
lon SDO port output current SDO output is high, short-circuit to GND - 16.1 - mA
lo SDO port sink current SDO output is low, short-circuit to VDD - 16.6 - mA
Vi Input port high level 0.6"Voo N
threshold voltage —
SDI/CLK/LE/OE
N Input port low level i ) 0.3 N
* threshold voltage o TPD
VRext REXT voltage VDD=4.2V - 0.92
Vbp=4.2V, lout=3mA - 0.18 - Vv
Vos Knee point voltage of OUT Voo=4.2V, lour=15mA - 0.24 . v
port constant current
Vop=4.2V, lour=32mA - 0.34 - v
BVour OUT withstand voltage Vop=4.2V, OUT = OFF, lout=0.2uA - 10.2 - Vv
lout works, Vps=1.0V 3 ~ 32 mA
lout OUT output current Vos=1.0V, Rexr=3.10KQ - 6 - mA
Vps=1.0V, Rexr=1.55KQ - 12 - mA
N Between channels lour=6mA/12mA - +25 - %
diour Output current deviation Vos=1.0V
Between ICs ps=1. - +35 - %
%iATemp |  OUtPut current deviation/ T4=-35°C~85°C, lour=12mA . : £20 %/°C
Temp. variation
%avps | OUtPuteurrent deviation Vos Vos=1.0V~3.0V, lour=12mA - 1 . %IV
variation
Vg, | OUPutcurrent deviation Voo Voo=3.3V~5.5V, lour=12mA : 1 : %V
variation
R jown_oE Pull-up resistor OE - 154 - KQ
R jown LE Pull-down resistor LE - 153 - KQ
Email: market@chinaasic.com Tel: 0755-26991392 Fax: 0755-26991336
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(Vop=3.3V,Ta=257C)

SM16306SJ low-power consumption constant current driver IC Z0G0SZzV1.3

Symbol Characteristic Test Condition Min. Typ. Max. Unit
Voo Supply voltage - 3.3 3.3 55 v
Rext: NC, OUT = OFF - 1.03 mA
Iop Quiescent current Rext=3.10KQ, OUT =OFF - 1.70 mA
Rext=1.55KQ), OUT =OFF - 2.35 mA
lon SDO port output current SDO output is high, short-circuit to GND - 1.0 mA
lo SDO port sink current SDO output is low, short-circuit to VDD - 1".7 mA
w | it _ ‘
Input port low level tr?reshold SDICLKILE/OE
Vi pute . 0.3*Voo v
voltage
VRext REXT voltage VDD=3.3V - 0.92 - \Y
Vpp=3.3V, lour=3mA - 0.18 - Vv
Vos Knee point voltage of OUT Voo=3.3V, lour=15mA - 0.24 . v
port constant current
Vop=3.3V, lour=32mA - 0.34 - Vv
BVour OUT withstand voltage Vbp=3.3V, OUT = OFF, lout=0.2uA - 10.2 - v
lout works, Vps=1.0V 3 - 22 mA
lout OUT output current Vos=1.0V, Rexr=3.10KQ - 6 - mA
Vbs=1.0V, Rexr=1.55KQ - 12 - mA
o Between channels lour=6mA/12mA - +25 %
diout Output current deviation Vos=1.0V
Between ICs ps=1. . +35 . %
%iaTemp | OuiPutcurrent deviation/ T4=-35°C~85°C, lour=12mA . : £20 %/°C
Temp. (Variation)
Bidvs | OUPUtCUTent deviation Vos Vos=1.0V=3.0V, lour=12mA : 1 . %IV
(Variation)
iV | CUPUtCUment deviation Voo Voo=3.3V~5.5V, lour=12mA : 1 . %IV
(Variation)
R joun._0E Pull-up resistor OE - 154 - KQ
Rjomn LE Pull-down resistor LE - 153 . KQ

Note 1: The electrical operating parameters define the DC parameters of the device within the working range and under test conditions that ensure a specific
performance indicator. The specification does not guarantee the accuracy of the parameters that are not given the upper and lower limit values, but the typical
values reflect the performance of the device.

Note 2: The minimum and maximum parameter range of the datasheet is guaranteed by the test, and the typical value is guaranteed by design, test or statistical

analysis.
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DC Characteristic Test Circuit

iVDD L

|| 171

VDD lour
Vi Vi SDI OUTO0 L3+—O Vps
Test CLK _ _

vector LE OUT15 O
O lou Von

sD0 [0
R-EXT GND ?OH VoL

Rext
Vin=Voo Test vector waveform

Vi=GND /)
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Dynamic Characteristics
(Vop=4.2V, Ta=25°C)

Symbol Characteristic Test Condition Min. Typ. Max. Unit
teLH1 . OE— OUT Vop=4.2V - 53.2 - ns
Delay time
“L"to “H” =
teusz ( ) CLK — SDO Vir=Vop . 224 . s
__ ViL=GND
tPHL1 Delay time OE —OUT - 66.5 - ns
Rext=3.1KQ
teHL2 (‘H"to L") CLK—SDO - 23.3 - ns
Viep=4.2V
tor Rising edge time of current output RL=5000 - 249 - ns
tor Falling edge time of current output C1=100nF - 45.0 - ns
C2=10uF
Fok Data clock frequency C.=10pF - - 30 MHz
Cspo=10p

(Vop= 3.3V, Ta= 25C)

Symbol Characteristic Test Condition Min. Typ. Max. Unit
teLh1 . OE— OUT Vop=3.3V - 756 - ns
Delay time
“‘L"to “H” =
tousz (110 "H) CLK — SDO Vir=Voo . 233 . ns
__ ViL=GND
tPHL1 Delay time OE —OUT - 83.1 - ns
Rext=3.1KQ
terL2 (‘H"to L") CLK—SDO - 235 - ns
Viep=3.3V
tor Rising edge time of current output RL=5000 - 34.2 - ns
tor Falling edge time of current output C1=100nF - 42.7 - ns
C2=10uF
Fok Data clock frequency CL=10pF - - 30 MHz
Cspo=10p

Note: As shown in the figure below, if there is no special description for the test point, the rising edge is 90% of the high level, and the falling edge is 10% of the

high level.
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SM16306SJ low-power consumption constant current driver IC Z0G0SZzV1.3

tsug tho |

'_;
oo

bsut | the tsuz

. [

Fig. Data sampling timing
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Fig. Instruction sending timing

twoEy

50%
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Fig. Grayscale output timing

Dynamic Characteristic Test Circuit

-} 1T

VDD "‘f R,
Vin Vi -~ 0ouTO
: W Vos
. : C
Test CLK : . R )
vector LE 0ouUT15 [j—.mﬁ—«
> SDO ﬁ c «m
R-EXT GMD Cspo ——Viep Cz

Rext l 7 l
Vi=Vop W

Vii=GND
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Equivalent Circuits of Outputs and Inputs

2 OE input port LE input port

SDO output port

VDD

t*J — N
N : D
i | e
i e i
iy T ﬂ
2 OUTO0~0UT15 output port

OUTn

D,Mﬁ )
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Constant current characteristics
The SM16306SJ provides nearly no variations in current from channels and from ICs. This is derived from the excellent constant
current output characteristics of the SM16306SJ:

€ The maximum current deviation between channels is less than +2.5%, and that between ICs is less than +3.5%.

€ When load voltage(Vps) is changing, the output current will stay constant, the relationship is given by:

SM16306SJ |7 constant current inflection point

35.00
logr=32mA

30.00

25.00 - lour=25mA
< 2000 - /
& [
= 15.00 lows=15mA
3

10.00 {—/ / loysy=10mA

5.00 1

loyr=3mA
000 . T T LI T T T T T LI T T LI LI LI LI LI L |
0.00 0.50 1.00 1.50 2.00 2.50 3.00
Vs (V)
Fig. SM16306SJ lout Constant current characteristic curve
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Output Current Regulation

SM16306SJ low-power consumption constant current driver IC Z0G0SZzV1.3

As shown below, the output current of each channel (lour) is set by external Rext. The output current can be given by the formula:

In the formula;

Rext refers to the resistance value that externally connected to the R-EXT to GND, and the current unit is mA;

For example:

lour =18600/Rext

1) When using 3000Q resistor, the current IOUT=18600/3000=6.2mA can be calculated according to the formula;

2) In the application, the design current is 10mA, then Rext=18600/10=1860Q can be inversely calculated according to the above

formula.

The relationship curve between Rext and loyr is as follows:

SM16306SJ 1yyr VS.Rext Curve

\

N

TN

600

1600

2600

3600

4600
Rext(Q)

6600

7600

8600
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Package
QSOP24

jadddannnng

El

|
:

= f
Symbol Min(mm) Max(mm)

A - 1.95
A1 0.05 0.35
A2 1.05 -

b 0.1 0.4

c 0.05 0.254
D 8.2 9.2
E1 3.6 4.2

E 5.6 6.5

e 0.635TYP

L 0.3 1.5

0 0° 10°
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Package Heat Dissipation Power (Pp)

The maximum heat dissipation power of package is given by:

(Ty—Ta)

PD(max) = Riwn)

When 16 output channels are turned on simultaneously, the actual power consumption is:

Ppact)= Ipp X VD+D + lour X Duty X Vps X 16

The actual power consumption must lower than maximum power consumption, In order to keep Po(ac<Pp(max, the relationship

between maximum output current and duty cycle is given by:

h=T | v
Ring-a) PP X 'PD

VDS X Duty X 16

loyr =
T, is the IC operating temperature, Ta is the ambient temperature, Vps is the constant current output voltage, Duty is the duty cycle,

Rin-a)is the thermal resistance of packaging. The relationship of maximum output current and the duty cycle is given by:

lour vs. Duty Cycle@ Rin=66.667 /W loyr vs. DUty Cycle@Rih=88.39°C W
LT T T T
NENEN l..},.\..\,.\.._ =
Z 4 —+— V=TV @Ta=25T iw V= IV@Ta=2ot
g 1 |z Vo2
E —n— Vids=IV@Ta=257 _a 30 =B \/ds=2V@Ta=287
3% = Ves=1V@Ta=857 5 Vds=1V@Ta=a57
é 20 Vis=IV@Ta=857 = Vids=2V@Ta=a51
10
10
0
0 g 2 #F & £ £ & & & &
2 3 : 28R9%88R 8RS
- Duty Cycle
Duty Cycle

If larger output current is needed, then a certain number of heat sink needs to be added, and the formula is:
By

_ 1 Poaen
Ring-a) Ree Tj—Ta

R = Ring-a)%(Ty = Ta)

o =

¢ PoaacyX Ring-a) — Tj+Ta
In the formula:

PD(act)= IDD X VDD + IOUT X Duty X VDS X 16

Therefore, if larger current loutis needed, according to the formula, the heat sink with thermal resistor Ri; must be added to IC.
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Load Voltage (VL.ep)

For the best of package heat dissipation performance, it is recommended that the best working range of output voltage (Vps) is about
0.6V (lour=3mA~32mA\). If Vps=Viep-VF and Viep =4.2V, excessive output voltage (Vps) may cause Pp(act) > Pp(max). In this condition,
suggest to use a lower Viep voltage supply, external resistor or stabilivolt can also be used as Vprop, Which may cause Vps=(Viep-VF)-Voror

to lower the output voltage(Vps).

V
LED Vieo Vie Vo
} Vbrop } Vbrop
VF { V, {
Vbs F V
el -
SM16306SJ SM16306SJ
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Encapsulation Soldering Process

Semiconductors of Sunmoon follow the European RoHs standard, solder temperature in encapsulation soldering process follows J-
STD-020 standard.

Tempearature (T

a0
255TC — 260CHE
250 T 2487 -:"CC
e,
7T
200 S s max
- ———————
Avarage ramp-up E?CTEF"["EE -:?
rate= 07T/ g
160 e — 1048 max ———"
100 Peak Temperature 245 C<260°C= 108
Awarage ramp-up \k
rate fﬂ'f"":"‘g Average ramp-up
; / rate=3.3T/s
25
i}
i} 4] 100 150 200 250 300
- Time (et)
—=Maximum peak temparatura
—Recammendead raflow profile JEDEC J-5TD-0200
Volume Volume Volume
Encapsulation Thickness
mm3 < 350 mm3:  350~2000 mm?3 = 2000
<1.6mm 260+0°C 260+0°C 260+0°C
1.6mm~2.5mm 260+0°C 250+0°C 245+0°C
22.5mm 250+0°C 245+0°C 245+0°C
Tel: 0755-26991392 Fax: 0755-26991336
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Declaration

Sunmoon owns the right of, alteration, correction, modification, improvement and termination about our products, files and services.
To the rights above, recommend customers to contact our business representative for the latest product information before purchasing.
All technical applications need to be designed in strict accordance with the latest product specifications.

Sunmoon electronic products cannot be used in medical or military areas without our legal authorization. If users get injured or life
threat even to dead, we are not responsible for any damage.

All verbal content, pictures and trademark are intellectual property of Sunmoon. Any individuals and organizations cannot use, correct,
redo, public, remake, spread, publish or vend it to damage the legitimate rights and interests of Sunmoon, For the relevant infringement,

we will immediately start a full legal process, held accountable.
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