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CHIPﬁNE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

Description

ICND8390 is a 16-channel constant current
sink LED driver with comprehensive error detection
and power saving features, which make LED
display more reliable and energy saving particularly Pac kage
in LED traffic sign and variable message sign
applications.

ICND8390 incorporates lower ghosting effect
elimination function which can enhance LED display

quality in time-multiplexing fine pitch design. Shrink SOP

All 16-channel constant current output of N
ICND8390 can be set by once single external ) R
resistor which allows users simply control of LED N
light intensity. The brightness of LED can be further
programmable by internal configuration command AP:SS0OP24-150-0.635

of current gain function.

Quad Flat No-Lead

Features

<~ 16-channel constant current output
Output current setting range :
8~100mAx16@Vpp=5V constant current output
3~80mAx16@Vpp=3.3Vconstant current output
<> Current accuracy
Between channel :< £2.0%
Between ICs < + 2.0%

AN:QFN24-4*4-0.5

<~ 6 bit current gain: 12.5%~200%

<~ Fast response of output current, ICNDS8390
OE (Min):40ns@Vop=5V

<> 1/O: schmitt trigger input

< Power supply voltage: VDD=3.3 ~ 5V

< Low knee voltage

IOUT=20mA@VDS=0.2V, VDD=5.0V

Data transfer frequency:fuax=30MHz(Max)
Adjustable pre-charge for ghosting reduction
Support both compulsory error detection and
In-message error detection

LED open/short detection

LED leakage detecion

LED error data return

Rext short protection

Over temperature protection

s

< Sleep mode support

< Staggered delay
<~ Operating temperature: —40°C to +85°C
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CI'"P%NE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

Pin Configuration

SS0P24-P-150-0. 635

GND | 1 O 24 | VDD
SIN| 2 23 | REXT
CLK| 3 22 [ SOUT
LE[ & 21 | O

ouTo [ 5 20 | OUT15

OUT1| 6 19 | OUT14

ouT2| 7 550P24 18 | OUT13

ouT3| 8 17 | OUT12
ouTa[ 9 16 | OUT11
ouTS [ 10 15 | OUT10
ouTe [ 11 14 | OUTY
ouT7 [ 12 13 | OUTS

ICND8390AP (SSOP24)

Pin No. Pin Name Function
1 GND Power Ground
2 SIN Serial data or command input for driver control
3 CLK Clock input terminal for data shift on rising edge
4 LE Data and command latch
5~20 OUTO0~OUT15 | Constant current output
21 OE Qutput enable terminal, OE high Iev_el, all output drivers are
disabled; OE low level, all output drivers are enabled
22 SOUT Serial-data or command output to the following IC.
23 Constant-current value setting .Connection to an external resistor to
R-EXT
GND.
24 VDD Power-supply voltage
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CHIPﬁNE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

2 QFN24-4*4-0.5

o £ 5
4 2 Fa) X
S 5 > & lo 8
R
LEl 24 23 22 21 20 19 R P
41 Q 18, | OUT15
OuTo| 2 A 17, | OUT14
|
P — I --
OUT1[ ]3 | : 16 | OUT13
— L ' QNF24 | i - N
OUT2[ T4 : | 15 | OUT12
- |
L _ | ol —
OUT3[ 5 —_————— ! 14, |OUT11
oUT4[ 6 13, | OUT10
7 8 9 10 11 12
[ i= i = = = i=
il -
LN O N Qo 00 (<)}
= = = ~
o lo |o o Io
| CND8390AN (QFN24)
Pin No. Pin Name Function

The command parser is a counter of LE length: A different length of
LE indicates a different command
2~9, 11~18 OUTO0~O0UT15 | Constant current output

1 LE

10 GND Power Ground
19 SOUT Serial-data or command output to the following IC
y B Output enable terminal, OE high level, all output drivers are disabled;
20 OE — .
OE low level, all output drivers are enabled
21 R-EXT Constant-current value setting .Connection to an external resistor to
GND
22 VDD Power-supply voltage
23 SIN Serial data or command input for driver control
24 CLK Clock input terminal for data shift on rising edge
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CI'"P%NE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

Block Diagram
OUTO OUT1 0UT14 OUT15

Output Current
REXT O Regular & o 4&

Analog Top Core
(BIAS/POR/0SC/BANDGAP/etc
s)

Thermal Detector &
Rext Open—/Short— 3 bit
Circuit Detector

Error Detector

OE O—»D— - » 16 CH Output Driver
16 bit
LE | p| 16 Bit output Register (Latch) 16 bit
A
16 bit
GND 3X16Bi !
' L bit < 16 Bit Shift Register 1_!)
it

¢ Yy
SINO—> M 10/Control i Parallel to SOUT
C Configuration REGs >Serials &
ommand

axaeme | Output MUX
CLK O—»

!

DIGITALTOP CORE

]
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Multi—functional LED Driver with Error Detection

I/O Equivalent Circuits

1. CLK, SIN 2. OE
Voo Vooo
(CLK) | OEo
(SIN)
GNDo GNDo
3. LE 4. SOUT
VDD
SouT
GND

LE waveforms

Tsu LE T LE SW LE

N\ [ A SN

LE THp SIN
o (XXX XX XD
Tsu_sIN
Hold time
Name MIN Note
Tsu_LE ns
Tha_LE ns
Tsw LE 10ns
Tsu_sin 3ns
Tha_sin, 3ns
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CHIPﬁNE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

Maximum Ratings (T.=25T)

Characteristics Symbol Rating Unit
Supply Voltage Voo 077 v
Output Current lo 100 mA
Input Voltage Vin -0. 4"Vpt0. 4 v
Output voltage Vour 17V
Clock Frequency Fow 30 MHz
GND Terminal Current oo +1650 mA
Power Dissipation AN P 4.09 W
(On 4layer PCB, 257C) AP 1.98
AN 30.5
Thermal Resistance Ring-a) ‘C/W
AP 64
Operating Temperature Tonr -40 ~ 85 €,
Storage Temperature Tete -55 7 150 ‘C

DC Items (Unless otherwise specified, Ta =-40°C~85C)

Characteristics Symbol Te_s_t Min Typ Max Unit
Conditions

Power Supply Voltage Voo - 3.3 5 6.0 v
Output Voltage when ON Voo OouUTn 0.6 - 4 v
High level logic input voltage Vi - 0. 7%V - Voo v
Low level logic input voltage Vi - GND - 0. 3*Vip v
SOUT high level output Current l o V=5V - - -1 mA
SOUT low level output Current Lo V=5V - - 1 mA
Constant current output lo OuUTn 3 - 100 mA
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CHIPﬁNE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

Transition Items (Unless otherwise specified, Vop=3.3V, Ta=-40°C~85C)

Characteristics Symbol Test circuit Test Conditions Min Typ Max Unit
Serial data transfer
FCLK 6 - - - 25 MHZ
frequency
Clock pulse width tuou 6 SCK=H or L 20 S - ns
Latch pulse width tue 6 LE=H 20 - - ns
. OE=H or L,
Enable pulse width tuoe 6 or 40 - - ns
Rexr=890Q
. ThoLot 6 - 5 N - ns
Hold time
ThoLoz 6 - 5 - N ns
. tserups 6 - 5 - = ns
Setup time
) 6 - 5 N - ns
Maximum clock rise time t, 6 = - 500 ns
Maximum clock fall time te 6 - = 500 ns

Transition ltems (Unless otherwise specified, Vop=5V, Ta=-40'C~85°C)

Characteristics Symbol Test circuit | Test Conditions Min Typ | Max Unit
Serial data transfer
FCLK 6 - - - 30 MHZ
frequency
Clock pulse width tuou 6 SCK=H or L 20 - - ns
Latch pulse width tuie 6 LE=H 20 - - ns
. OE=H or L,
Enable pulse width tuoe 6 or 40 - - ns
Rexr=890Q
. ThoLot 6 - 5 - - ns
Hold time
ooz 6 - 5 - - ns
. tseruer 6 - 5 - - ns
Setup time
Tseruez 6 - 5 - - ns
Maximum clock rise time t, 6 - - 500 ns
Maximum clock fall time te 6 - - 500 ns

Electrical Characteristics (Unless otherwise specified, Vpp =3.3V, Ta=25C)

Characteristics Symbol '.I'est. Test Conditions Min Typ Max uni

circuit t

High level logic output voltage Vou 1 lo=—1mA, SOUT V—0. 4 - Voo v
Low level logic output voltage Vo 1 lo=+1mA, SOUT - - 0.4 v
High level logic input current (" 2 Vi=Ve, OE, SIN, CLK - - 1 uA
Low level logic input circuit I 3 Vw=GND, LE, SIN, CLK - - -1 MA
oot 4 OUT off , Saving ON - 18 - uA

Power supply current I ooz 4 Rext=10KQ, OUT off - 1.6 - mA

I o0 4 Rext=1KQ, OUT off - 5.0 - mA
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Multi—functional LED Driver with Error Detection

I opa 4 Rext=10KQ, OUT on - 1.5 - mA
I o0 4 Rext=1KQ, OUT on - 5.1 - mA
Constant current error Al 5 lour=15mA - +0.17 | £0.30 | mA
VDD:3~3. 6V, Vo=1. OV,
Constant current power supply
. %VDD 5 REXT:1 . 24k Q ’ - i 0 3 - %/V
voltage regulation .~
OUTO0 OUT15
Vo=3.3V, Vo=1.072.0V,
Constant current output voltage
. 9%V our 5 Ren=1. 24k Q, = +0.2 %/V
regulation o
OUTO0 OUT15
Pull-up resistor R 3 OE 250 500 800 | kQ
Pull-down resistor Room 2 LE 250 500 800 kQ

Electrical Characteristics (Unless otherwise specified, Vpp =5V, Ta =25°C)

- Test . _ uni
Characteristics Symbol o Test Conditions Min Typ Max
circuit t
High level logic output voltage Vou 1 low=—1mA, SOUT V—0. 4 - Voo Vv
Low level logic output voltage Vo 1 lo=+1mA, SOUT ~ - 0.4 v
High level logic input current (" 2 V=V, OE, SIN, CLK - - 1 uA
Low level logic input circuit I 3 Viw=GND, LE, SIN, CLK - - -1 uA
I oot 4 OUT off , Saving ON - 17 - A
l'op2 4 Rext=10KQ, OUT off - 1.4 - mA
Power supply current I ons 4 Rext=1KQ, OUT off - 4.8 - mA
l'ops 4 Rext=10KQ, OUT on - 1.4 - mA
I oos 4 Rext=1KQ, OUT on - 4.9 - mA
Constant current error Al 5 lour=15mA - +0.17 | £0.30 | mA
Voo=4.575. 5V, Vo=1.0V,
Constant current power supply
. %Voo 5 Rexr=1. 24k Q, - +0.3 - %/V
voltage regulation ——
OUTO OUT15
Vo=5. 0V, V,=1.073.0V,
Constant current output voltage
) %Vour 5 Ren=1. 24k Q, - +0.2 %/V
regulation ——
OUTO OUT15
Pull-up resistor Rw 3 OE 250 500 800 | kQ
Pull-down resistor Room 2 LE 250 500 800 kQ

]
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Switching Characteristics (Unless otherwise specified, Vop =3.3V, T2 =25C)

Test
Characteristics Symbol irouit Test conditions Min | Typ | Max | Unit
circui
OE -
. - tons 6 LE=H Yy’ 71 -
Propagation OuTo
—_ — ns
delay time OE-0UT1 tons 6 LE=H ~ 69 -
CLK-SOUT o 6 - SN 23 -
. 10~90% of voltage
Output rise time tor 6 - 48 - ns
waveform
_ 90~10% voltage
Output fall time tor 6 N 37 = ns
waveform

Switching Characteristics (Unless otherwise specified, Vop =5.0V, Ta =25°C)

Test
Characteristics Symbol ircuit Test conditions Min | Typ | Max | Unit
circui
OE -
. _ oz 6 LE=H - 65 -
Propagation OuUTO
—_ — ns
delay time OE-0UT1 tors 6 LE=H - 68 -
CLK-SOUT ton 6 - - 21 -
. A 10~90% of voltage
Output rise time tor 6 - 55 - ns
waveform
. 90~10% voltage
Output fall time tor 6 - 45 - ns
waveform
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CHIPGNE

ICND8390 16-Channel Constant Current
Multi—functional LED Driver with Error Detection

Test Circuit

Test Circuitl: High level logic input voltage/Low level logic input voltage
[

CLK VoD ouTo
SIN ‘
FG LE
OE ouT7
’ \ ouT15
VIH=VDD RexT GND SouUT
ViL=0V >
tr=t=10ns . g
(10~90%) - i
£ ¥
£ I
< lg =
g 1} Verd
n (j
o
Test Circuit2: High level logic input current/Pull-down resistor
[
Vin=VpD v
,J?"—@ CLK oo ouTo
A : )——1 SIN !
Y L ‘
"l () N o= ouT?
OouT15
RexT GND  souT
J >
ts}
s P
o
- o L
b4 = -
ILU Il ‘\'I-
— =]
© =

3}
4

Test Circuit3: Low level logic input current/Pull-up resistor

ﬁ,y—!@} CLK Voo ouTo

(a) SIN :
* G\\f/ IE |
TN o oUT7
AL

RexT GND SouT

=10pF
]
45~55V

RexT

C
Vpp
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Multi—functional LED Driver with Error Detection

Test Circuit4: Power supply current

\
CLK Vop ouTO
SIN ;
F.G TE :
OE ouT?
QuT15
yollien ()
ViH=Vbbp REXT GND SouT
ViL=0V T >
tr=t%=10ns o
(10~80%) . % &
n T T
o (j ;8

”

Test Circuit5: Constant current output/Output OFF leak current/Constant current error

Constant current power supply voltage regulation/Constant current output voltage regulation
[

CLK VoD ouTo : ) oo

SIN |
F.G LE |

= a7 [y
/ \ OUT:15 @—o\o—.

~I

ViH=VYoD Rext  GND  SOUT
ViL=0V
tr=t;=10ns
(10~90%) _ 5 ; 1zl
& < =T
o - "—{ (2]
6] z <+
I = amr
S
Test Circuit6: Switching Characteristics
v‘ RL =1500
CLK DD ouTD —E:w
' ! CL
FG SIN ! —
LE L RL
oE ouT? >
‘ CL
! ! b
! ! R,
/ \ OUT15 -
Lll—«
VIH = VbD RexT GND  souT CL=10pF
ViL=0V >
tr=ti=10ns o g
~ =]
(10~90%) S s >l ol
Il - T T T
— 1 =]
& 3 4l B
o > =
lead ”r 7”7
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ICND8390 16-Channel Constant Current
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Timing Waveforms
1. CLK, SIN, SOUT

twcLk

CLK 50%7

tsETUP1

>
SIN 50%% %50%

tHoLD1

SOouUT 50%

pLH/tpHL

2. CLK, SIN, LE, OE, OUTO

CLK 50%?Z \

50 %7

T\

tHoLD2 tseTUP2
LE 50%7___Y 50%
twSLAT twOET
o 50%: 50%
ouTo 50% X X
tpHL1/tpLH1
tpHL2/tpLH2

3. OuTo

twoE"

- 50%

ouTo

OFF

ON

www.chiponeic.com
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Multi—functional LED Driver with Error Detection

Application Information

ICND8390 exploits current precision controlling technology, and provides nearly no current variations from channel

to channel and from IC to IC.
The maximum current variation between channels is less than +2.0%, and that between ICs<+2.0%.

lout(mA
105
90
75
8mA
60 20mA
— 50mA
45 // 100mA
30 /
15 /
0
0 0.2 04 0.6 0.8 1 1.2
Vbs(V) VDD=5V
|0ut(mA)
90 8mA
20mA
—— G50mA
75 80mA
60
45 //
30 /
15 /
0
0 0.2 04 0.6 0.8 1 1.2
Vbs(V) VDD=3.3V
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Setting Output Current

The output current (lout) of ICND8390 is set by an external resistor, Rext. The relationship between lout and Rext is

lout= Gain *15.5/ Rext (Gain=100%)

lout(mA)
120

100
80
60
40
20

0
150 1000 1850 2700 3550 4400 5250 6100 6950

Rext(Q)

6 bit current gain adjust

Gain: 12.5%~200%
Igain[5]=0,Gain=12.5%+ igain [4:0]*1.17%
Igain [5]=1,Gain= 50.8%+ igain [4:0]*4.61%

]
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Multi—functional LED Driver with Error Detection

Package Outline

(1) AP:SS0P24-P-150-0. 64
SSOP24 (150mil) PACKAGE OUTLINE DIMENSIONS

PIN24

i
IRAARARAAAAF

(N

T g

PIN1

~
O T T T
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A — 1. 750 — 0. 069
Al 0. 100 0. 250 0. 004 0.010
A2 1. 250 — 0.049 —
b 0. 203 0. 305 0. 008 0.012
c 0.102 0. 254 0. 004 0.010
D 8. 450 8. 850 0.333 0. 348
El 3. 800 4. 000 0. 150 0. 157
E 5. 800 6. 200 0.228 0. 244
€ 0.635(BSC) 0. 025 (BSC)
L 0.400 1. 270 0.016 0. 050
0 0° 8° 0° 8°
www.chiponeic.com V14 Apr 2021
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CHIPGNE

ICND8390

16—Channel Constant Current
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(2) AN:QFN24

[0]
PIN 1 IDENTIFIER
LASER MARKING AREA o
u
(N]0.150 | A
(4X)
D] Y
\ [/To100[c
2.70040.100
EXPOSED PAD AREA
\ ¢ [0.1000[c[A[B] /
=T
Uuuuy
o _;% 7 o - l_
3 S - SEATING
S > % ad glu \ £ ]0.080[C PLANE
S = 2 g qlee e . .
E ] (- b
11 [ — R
0.1000)|C|A[B 0.100M)[c]A]B]
[&[0.100@[c[A[B] thmm I os0mc
DETAIL Y
/
DIMENSION LIST ( FOOTPRINT: 0.80)
S/N|SYM|  DIMENSIONS REMARKS
1T 1A 0.75040.050 OVERALL HEIGHT
2 | Al 0.020 *3:338 STANDOFF
3 |D 4,000£0.100 PKG. LENGTH
4 | E 4.000£0.100 PKG. WIDTH
S | L 0.400+0.100 FOOT LENGTH
6 | T 0.203£0.008 FRAME THICKNESS
7 | b 0.2504+0.050 LEAD WIDTH
8 | e 0.500 BASE LEAD PITCH
www.chiponeic.com V14 Apr 2021
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CHIPﬁNE ICND8390 16-Channel Constant Current

Multi—functional LED Driver with Error Detection

Product Ordering Information

Product number Package (Pb-Free) Weight (mg)
| CND8390AP SS0P24-P-150-0. 635 130
| CND8390AN QFN24-4%4-0.5 38

Revision History

Rev Date Description

2020/12 |Initial Release

1.1 2020/12 [Add QFN Package

2021/01 |[Add PIN1 on Package Outline

1.3 2021/04 |Add Block Diagram

1.4 2021/04 [Add Vis Application Information

]
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Important information

Chipone Technology (Beijing) Co., Ltd. (Chipone) reserves the right to make changes to their products or to discontinue any
product or service without notice, and advise customers to obtain the latest version of relevant information to verify, before
placing orders, that information being relied on is current and complete. All products are sold subject to the terms and
conditions of sale supplied at the time of order acknowledgement, including those pertaining to warranty, patent
infringement, and limitation of liability.

Chipone warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with Chipone’s standard warranty. Testing and other quality control techniques are utilized to the extent Chipone
deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily performed,
except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). CHIPONE SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF CHIPONE PRODUCTS IN SUCH APPLICATIONS IS
UNDERSTOOD TO BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating safeguards must be
provided by the customer to minimize inherent or procedural hazards.

Chipone assumes no liability for applications assistance or customer product design. Chipone does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other intellectual
property right of Chipone covering or relating to any combination, machine, or process in which such semiconductor
products or services might be or are used. Chipone’s publication of information regarding any third party’s products or
services does not constitute Chipone’s approval, warranty or endorsement thereof.

Copyright ©2020, Chipone Technology (Beijing) Co., Ltd.

www.chiponeic.com V14 Apr 2021

-19 -



