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ME2656

16 bit Seri-In/Parallel-Out Constant-Current LED Driver

Description Features
The ME2656 is designed for LED displays and ® Constant Output Current Invariant to Voltage

LED lighting applications. The ME2656 contains a ® Constant current range:
16-bit shift register and data latches, which convert 3-45MmA@Vpp= 5V
serial input data into parallel output format. At the 3-30mA@Vpp= 3.3V
ME2656 output stage, 16 regulated current ports ® Excellent Output Current Accuracy:
provide uniform and constant current for driving —Between Channels: < £2.5% (Max)
LEDs within a wide range of VF variations. Used in —Between ICs: < £3% (Max)
system design for LED display applications (e.g., ® Output Current Adjusted By External Resistor
LED panels), the ME2656 provides great flexibility ® Fast Response of Output Current, OE (Min):50ns
and device performance. Users can adjust the ® Staggered output delay: 10ns
output current from 3 mA to 45 mA through an ® ESD Performance: 4kvV HBM
external resistor, Rey Which gives flexibility in ® 3.3V1to 5V Supply Voltage
controlling the light intensity of LEDs. ME2656 is ® Schmitttrigger input
designed for up to 12 V at the output port. The high ® 25-MHz Clock Frequency
clock frequency, 25 MHz, also satisfies the system
requirements of high-volume data transmission.
Th.e serllal data |§ tranéferred into ME2656 via SQI, APPLICATIONS
shifted in the shift register, and transferred out via
SDO. LE can latch the serial data in the shift ® LED Display Systems
register to the output latch. OE enables the output ® LED Traffic Signs
drivers to sink current. ® Variable Message Signs
Selection Guide

Product Name Package MARK

ME2656Q24AG SSOP24-0.635 2656A

ME2656Q24BG SSOP24-1.00 2656B

ME2656QF24AG QFN24L-4*4-0.5 2656A
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Pin Configurations

GND 9 1 VDD
shl 2 231 R-EXT
CLK 3 22 (3 SDO
LE 4 2153 J0E LE OUT15
OUTO |5 = 20[3 OUT15 BUTo 5UTI4
OUT1 g M 19 ouT14 OUT1 OUT13
OUT2 7 g 183 0UT13 U 50Tz
DUTS (- B (-n ‘1? ] DUT12 m OUT11
OUT4 19 &y 16 0UT11 N OUT10
OUTS CJ10 1553 QUT10 ouT4 8
ouUTE 11 143 OUTO ol ol ol @ oo
ouT7 .12 133 ouTs SIS S8 5|5
| & ~N ™| ©
SSOP24-0.635 , SSOP24-1.0 QFN24L-4*4-0.5
Terminal Description
Pin Name Function
GND Ground terminal.
SDI Serial input of data shift register.
CLK Clock input of shift register, data is sampled at the rising edge of CLK.
LE Input terminal of data strobe. Data is latched when LE is low. And data on shift
register goes through when LE is high.
OUT[0:15] | Open-drain, constant-current outputs.
OE/ Output enable signal. Output is enabled when OE/ is forced to low.
SDO Output terminal of serial-data output to the SDI of next ME2656.
R-EXT Used to connect an external resistor for setting up all output current.
VDD Supply voltage terminal.
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Block Diagram
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Timing Diagram
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Equivalent Circuits of Inputs and Output

VDD VDD vpp VDD VDD

o
1
LE OF/
! 1 |
GND = GND
GND GND GND
VDD VDD VDD
T T
r{ CLK
1 SDO  SDI -
L, |
GN;) GND GND ND
Maximum Ratings
Characteristic Symbol Rating Unit
Supply Voltage Vb 0~7.0 \%
Input Voltage Vin -0.4~Vpp+0.4 \
Output Current lout +50 mA
Output Voltage Vbs -0.5~+12 \%
Clock Frequency Fcuk 25 MHz
Total GND Terminals Current lenD +1000 mA
Power SSOP24-0.635 2.03
Dissipation | SSOP24-1.0 Pb 2.52 w
QFN24L-4*4-0.5 3.12
Thermal SSOP24-0.635 61
Resistance | SSOP24-1.0 Rrhg-a) 49 CIW
QFN24L-4*4-0.5 40

Operating Temperature Topr -40~85 T
Storage Temperature Tste -55~150 T
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Electrical Characteristics (VDD=5.0V)

ME2656

Characteristic Symbol Condition Min Typ | Max | Unit
Supply Voltage Vpp - 3.0 5.0 55 \%
Output Voltage Vps OUT0~0UT15 - - 12 \)

IOUT Vps=1.0~4.0 3 - 45 mA
Output Current lon Sbo - . 1.0 mA
loL SDO - - 1.0 mA
| H | ViH Ta=-40~80°C 0.7* Vpp - VDD
Input Voltage eve
“L” level Vi Ta=-40~80°C GND - 0.3* Vpp
Output Leakage Current lout Vps=12V - - 0.5 uA

Output 0o VoL lo,=+1.0mA - - 0.4 Vv

Voltage Von lon=-1.0mA 4.6 - - v

Output Current 1 lout1 Vps=1.0V Rext=1.24kQ - 15 - mA

Vps=1.0V
Current Skew dloutt REXDTS:1.24kQ lo,=15mA - +1.5 +2.5 %
Output Current 2 louts Vps=1.0V Rexr=470Q - 40 - mA
Vps=1.0V
Current Skew dlours RE')D(?: 4700 lo.=40mA - t15 +2 %

Output Current vs.

Output Voltage %/dVps Vps within 1.0V and 3.0V - +0.1 - %/\V
Regulation
Output Current vs.
Supply Voltage %/dVpp Vpp Within 4.5 and 5.5V - - +1.0 %IV
Regulation
Pull-up Resistor Rin(up) /IOE 300 600 800 KQ
Pull-down Resistor Rin(down) LE 300 600 800 KQ
IDD(Oﬁ)l REXT:Open, OUTO0~OUT15=0FF - 1.5 5
REXT:1 26KQ,OUT0N _
sofp | o002 | 5iT15-0FF 6.7 8
Supply loo(0ff)3 | Rexr=475Q, OUTO0~OUT15=0FF - 45 10 A
Current on |21 | Req=1.26KQ, OUTO~OUT15=0N - 7.67 8
Ipp(0n)2 Rext=475Q, OUTO0O~OUT15=0ON - 54 10
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Electrical Characteristics (VDD=3.3V)

Characteristic Symbol Condition Min Typ Max | Unit
Supply Voltage Vpp - 3.0 3.3 4.5 Vv
Output Voltage Vbs OUT0~0UT15 - - 12 \Y

lout Vps=1.0~4.0 3 - 45 mA
Output Current lon Sbo ' ' 1.0 mA
loL SDO - - 1.0 mA

Input “H” level Vin Ta=-40~80°C 0.7* Vpp - VDD \Y;
Voltage “L” level Vi Ta=-40~80°C GND - 0.3* Vpp \%
Output Leakage Current lout Vps=17V - - 0.5 uA
Output SDO VoL lo,=+1.0mA - ; 0.4 v
Voltage Vou lon=-1.0mA 2.9 - - \Y,

Output Current 1 lout1 Vps=1.0V Rexr=6.2kQ - 3 - mA

Current Skew dlours R\ézié:gll/() o =3mMA ; +15 | +25 %
Output Current 2 louT1 Vps=1.0V Rext=744Q - 25 - mA
Current Skew dlours R\éii%ﬂ/(z lol=25mA - +1.5 +2 %

Output Current vs.

Output Voltage %/dVps Vps within 1.0V and 3.0V - +0.1 - %IV
Regulation
Output Current vs.
Supply Voltage %/dVpp Vpp within 3.0 and 3.6V - - +1.0 %IV
Regulation
Pull-up Resistor Rin(up) /OE 300 600 800 KQ
Pull-down Resistor Rin(down) LE 300 600 800 KQ
Ipp(0ff)1 | Rexy=0pen, OUTO~OUT15=0FF - 1.7 2.2
“OFF" lop(0ff)2 | Rexr=1.26KQ, OUTO0~OUT15=0FF - 45
Supply lop(0f)3 | Rexr=760Q, OUTO~OUT15=0OFF - 6.5
Current | lop(om1 | Rexr=1.26KQ, OUTO~OUT15=ON . 5.5 mA
ON Ibp(0n)2 | Rexr=760Q, OUT0~OUT15=0ON - 7.0 10
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Switching Characteristics (VDD=5.0V)

Characteristic Symbol | Condition | Min Typ Max Unit
CLK-OUT2n - 50 70 ns
t

CLK-OUT2n+1 pLt - 35 55 ns
. LE-OUT2n - 50 70 ns

Propagation tpLH2
. LE- OUT2n+1 - 35 55 ns

Delay Time

e J/OE-OUT2n - 50 70 ns

("L" to “H") toLHa
/OE-OUT2n+1 - 35 55 ns
CLK-SDO toLn - 20 40 ns
CLK-OUT2n ) - 90 110 ns
CLK-OUT2n+1 Prt ] 75 95 ns
Propagation LE-OUT2n . - 90 110 ns
Delay Time LE- OUT2n+1 pHL2 - 75 95 ns
(“H’ to °L") JOE-OUT2n t - 90 110 ns
JOE-OUT2n+1 PrLS - 75 95 ns
CLK-SDO tonL - 20 40 ns
CLK tW(CLK) VDDZS.OV 20 - - ns

Vps=1.0V
Pulse Width LE by Vii=Vob 20 - - ns
/OE tW(OE) REXT:1 KQ 50 70 - ns
Hold Time for LE { Vi=4.5V 30 ns
0 Ime t1or h(L) R.=160Q

Setup Time for LE tsu) C.=10pF 5 - - ns
Hold Time for SDI tho) 5 - - ns
Setup Time for SDI tsuo) 3 - - ns
Maximum CLK Rise Time t - - 500 ns
Maximum CLK Fall Time t - - 500 ns
Rise Time of SDO trspo - 10 - ns
Fall Time of SDI tr spo - 10 - ns
Output Rise Time of lout tor - 40 - ns
Output Fall Time of lout tor - 55 - ns
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Switching Characteristics (VDD=3.3V)

ME2656

Characteristic Symbol | Condition | Min Typ Max Unit
CLK-OUT2n t - 50 70 ns
CLK-OUT2n+1 pLH1 - 35 55 ns
LE-OUT2n t - 50 70 ns
Propagation Delay | LE- OUT2n+1 PLH2 - 35 55 ns
: W m g wgn /OE-OUT2n - 50 70 ns
Time (L0 )~ oE-ouTanst | fothe : 35 55 ns
CLK-SDO toLH - 20 40 ns
CLK-OUT2n t - 115 135 ns
CLK-OUT2n+1 PHLL - 100 120 ns
LE-OUT2n t - 115 135 ns
Propagation Delay | LE- OUT2n+1 pHL2 - 100 120 ns
. W m g g /OE-OUT2n - 105 125 ns
Time (L0 ™)~ oEoutonss | toHe i 90 110 ns
CLK-SDO toHL - 20 40 ns
CLK tW(CLK) 20 - - ns
Pulse Width LE tw() VDDi3-3V 20 - - ns
/OE tw(oE) Vps=1.0V 70 90 - ns
Hold Time for LE tha) V'H:_VDD 30 - - ns

, Rext=1KQ

Setup Time for LE tsu) V,=3.0V 5 - - ns
Hold Time for SDI thp) R,=100Q 5 - - ns
Setup Time for SDI tsu) C.=10pF 3 - - ns
Maximum CLK Rise Time t - - 500 ns
Maximum CLK Fall Time 15 - - 500 ns
Rise Time of SDO tr sbo - 10 - ns
Fall Time of SDI tf spo - 10 - ns
Output Rise Time of lout tor - 40 - ns
Output Fall Time of lout Lot - 60 - ns
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Timing Waveform
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Adjusting Output Current

All ME2656’s output current (loyt) are set by one external resistor at pin Rext.

The output current can be ¢

The relationship between loyt and resistance Rext is shown as the following figure.

alculated from the equation:

lout=1.24Vx(1/Rext) x15

50 \

40
—_ \ 1V=<Vout<4V
< 30
£ L

10

0 500 1000 1500 2000 2500 3000 3500
Rext(ohm)
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Output Characteristics

ME2656

The current characteristic of output stage is flat. The output current can be kept constant

regardless of the variations of LED forward voltage when Vour>1.0V.

ME2656 lout VS. Vout for various Rext
{@Vdd=5.0V)

1 1 1 1 J |

15 20 25 30 35 40
VOUT(V)

Power Dissipation

The power dissipation (Pp) of a semiconductor chip is limited by its package and ambient
temperature. The maximum allowable power dissipation Ppmax) is determined by :

I:)D(max) :( Tj(max) _Ta)/ R’[h(j-a)

where Tjmax): maximum chip junction temperature, usually considered as 150°C

T4 ambient temperature
Rin(-a): thermal resistance of the package.

The relationship between PD(maX) and T, is shown as the below figure:

2507
2 200f
=
O
w 150 [ , a
a SS0OP24-1.0:Rth=72C/W
w
8 1.00
s SSOP24-0.635:Rth=88"C/W oy
2 0.50 =P
a

0.00 L ,

0 20 40 60 80 100
Ambient Temperature (C )
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Packaging Information
SSOP24-0.635

gL ITL 100000 L

0
#‘ﬁ"ﬁ"ﬁ"ﬁ"ﬁ'ﬁ%‘ﬁ'%w

—Y\mlmma < SECTION Y-Y

SYMBOL DIMENSION (mm) DIMENSION (mil)

MIN NOM MAX MIN NOM MAX
A 1.35 1.60 1.75 53 63 69
Al 0.10 0.15 0.25 4 6 10
A2 1.50 59
b 0.20 0.30 8 12
b1 0.20 0.254 0.28 8 10 11
c 0.18 0.25 7 10
c 0.18 0.203 0.23 7 8 9
D 8.56 8.66 8.74 337 341 344
E 5.80 6.00 6.20 228 236 244
E1 3.80 3.90 4.00 150 154 157
e 0.635 BSC 25 BSC
h 0.25 0.42 0.50 10 17 20
L 0.40 0.635 1.27 16 25 50
L1 1.00 1.05 1.10 39 41 43
ZD 0.838 REF 33 REF
Y 0.10 4
5 0° 8° 0° 8°
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SSOP24-1.0

“b3AREERAAERET | 15

O b

#%‘ﬁ"ﬁ'ﬁ%%‘ﬁ"ﬁ"ﬁ"ﬁ%z

WITH PLATING

\_S.EAILNQ_EI.AN.E L DETAIL X

SYMBOL DIMENSION (mm) DIMENSION (mil)

MIN NOM MAX MIN NOM MAX
A - - 2.20 - - 87
Af 0.10 0.20 0.30 4 8 12
A2 1.60 1.80 2.00 63 71 79
A3 0.62 0.82 0.92 24 32 36
b 0.39 - 0.47 15 - 19
b1 0.38 0.40 0.43 15 16 17
c 0.15 - 0.20 6 - 8
ci 0.14 0.15 0.16 5.5 6 6.5
D 12.80 13.00 13.20 504 512 520
E 7.70 7.90 8.10 303 311 319
E1 5.80 6.00 6.20 228 236 244
e 1.00 BSC 39 BSC
L 035 | 045 | 0.55 14 | 18 | 22
L1 0.95 BSC 37 BSC
6 0° | - | 8° 0° | - | 8°

V03 WWW.microne.com.cn Page 12 of 14



http://www.microne.com.cn/

Micr, " I

M ME2656
QFN24L-4*4-0.5

rLIN
OO |
B 9 e
E1 _ Bl || A=
. —]
\ L1 ]
0naann
e —]l—pxN
—D/2—

' |bbb@ | C|A[B]

|
Al | o4 DDDF?J__IAE SEATING
— f i i PLANE
™ laaalC AJ C
[A] D IF
()
fu
PIN1— E
INDICATOR
(LASER MARK)

COMMON DIMENSIONS
(UMITS OF MEASURE=MILLIMETER)

SYMBOL MIN TYP MAX
A 0,70 0.75 0,80
Al 0.00 0.02 0.05
A2 0,153 0.203 0.253
b 0.18 0.24 0.30
D 3.90 4,00 4.10
D1 2,40 2.50 2,60
L 3.90 4.00 4.10
E1 2.40 2.50 2.60
e 0.50BSC

L 035 | 040 | 045
N 24

aaa 0.08

bbb 0.10
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The information described herein is subject to change without notice.

Nanjing Micro One Electronics Inc is not responsible for any problems caused by circuits or
diagrams described herein whose related industrial properties, patents, or other rights belong to
third parties. The application circuit examples explain typical applications of the products, and do
not guarantee the success of any specific mass-production design.

Use of the information described herein for other purposes and/or reproduction or copying
without theexpress permission of Nanjing Micro One Electronics Inc is strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the
humanbody, such as exercise equipment, medical equipment, security systems, gas equipment, or
any apparatusinstalled in airplanes and other vehicles, without prior written permission of Nanjing
Micro One Electronics Inc.

Although Nanjing Micro One Electronics Inc exerts the greatest possible effort to ensure high
quality and reliability, the failure or malfunction of semiconductor products may occur. The user of
these products should therefore give thorough consideration to safety design, including redundancy,
fire-prevention measures, and malfunction prevention, to prevent any accidents, fires, or community
damage that may ensue.

V03 WWW.microne.com.cn Page 14 of 14



http://www.microne.com.cn/

