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Feature

€ Input power-supply voltage: 4.0~36V
Adopt RZ code protocol to transmit data
Built-in data shaping, data cascade without attenuation

Adaptive RZ code data rate: 400Kbps~800Kbps

* & o o

Constant current characteristics
a) Built-in current gain, adjust OUTR/G/B/W/Y current
6~350mA;
b) Output current deviation < +4%;
c) Low constant current knee point voltage;

lout_reawy =350mA@Vps=0.9V, VIN=12V

RZ Code 5-CH Constant Current Driver IC zwzcszsvi1.3

SM18635E

Description

The SM18605E is a single-wire, RZ code protocol 5-CH
low-voltage linear constant current driver IC, which can realize low
voltage constant current on and high output current accuracy. The
chip has a built-in RZ code decoding module, an over-temperature
protection module, a constant current drive module, and a RZ code
data shaping output module. Each of the OUTR/G/B/W/Y has 6bits
current gain adjustment bit, and the output current is set to
6~350mA.

The SM18605E OUTR/G/B/W/Y has 65536 level grayscale
dimming, and its PWM frequency may be set between 4 and 12 KHz

4 Dimming grayscale: 65536 level (16bit) to prevent flickering when taking pictures.
4 OUT PWM frequency: 4/8/12KHz The SM18605E chip enters standby mode when DIN inputs
@ The OUT port is turned off by default when powering standby signal for low standby power consumption; it also detects
on DIN input data and automatically exits standby mode.
€ Built-in OUT width compensation function
& Standby mode is supported, and the standby power
consumption is <2m . .
H I Pin Diagram
¢ OUTR/G/B/WIY port breakdown voltage: 40V
4 Built-in OTP (Over Temperature Protection) —
N\
€ Package: ESOP8 1 outw, OUTR 8 |
o 2 | outy outGg,_ 7
Application GND
3 | VIN OUTB| 6
€ LED lighting
&  LED backiight 4 | DIN pouT 5 |
ESOP8
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Internal Function Diagram
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Fig. SM18635E internal function diagram

Pin Definition

Pin No. Pin Name Description
1 ouTW Current drive port
3 VIN Chip power supply
4 DIN RZ code data input port
5 DOUT Cascading data output
6 ouTB Current drive port
7 OUTG Current drive port
8 OUTR Current drive port
Substrate GND Ground
2 ouTYy Current drive port

Order Information

Packing
Type Package Reel Size
Tape
SM18635E ESOP8 4000 pcs/tape 13 inches
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Absolute Maximum Parameter (Note 1)

Unless otherwise stated, Ta=25°C.

Symbol Description Range Unit
VIN IC power supply voltage -0.4~38 \
Vi Logic input voltage -0.4~5.5 \
BVour OUT R/G/B/WI/Y breakdown voltage 45 \Y
Maximum output current of port
louT_max 370 mA
OUTR/G/B/WIY
PN junction to ambient thermal resistance
Rasa 65 °C/w
(Note 2)
Po Power consumption (Note 3) 1.25 W
Ta Operating temperature (Note 4) -40~85 °C
Ty Operating junction temperature range -40~150 °C
Tste Storage temperature range -55~150 °C
VM HBM ESD +4 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. When the device works within the limit parameter range, the device functions normally, but it is not completely guaranteed to meet the individual
performance indexes.

Note 2: Resa was measured on a single-layer thermal conductivity test plate according to the JEDEC JESD51 thermal measurement standard under natural
convection at Ta=25 ° C.

Note 3: The maximum power consumption will definitely decrease when the temperature increases, which is also determined by Tumax, Resa, and the ambient
temperature Ta. The maximum permissible power consumption is Po = (Tumax-Ta)/Reua, or the lower of the value given in the limit range.

Note 4: Operating temperature refers to the allowable ambient temperature for the chip to work.
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Electrical Operating Parameter (Note 5, 6)
Unless otherwise stated, VIN=24V, Ta=25°C.

Symbol Description Condition Min. Typ. Max. Unit
VIN External power supply - 4.0 - 36 \
Voo Internal power supply VIN=24V, Rin=2.2KQ - 5.1 - \

Ioo static current OUT “ON” - 2.7 - mA
Iop_se Energy-saving current All grayscale data are 0 - 14 - mA
Ioo_ste Standby current Standby mode - 65 - uA

DIN input high level, the register flip level
PN ¢ P Vop*0.5 - - \Y
parameter is 1
Vi DIN flip high level
DIN input high level, the register flip level
. Vop*0.45 - - \Y
parameter is 0
Vi DIN flip low level DIN input low level - - Vobp*0.3 v
loH_pout DOUT output current DOUT output high level - 16 - mA
loL_pout DOUT sink current DOUT output low level - 18 - mA
OUT R/G/B/WIY current gain: 000000 - 6 - mA
lout OUT R/G/B/W/Y drive current
OUT R/G/B/WIY current gain: 111111 - 350 - mA
Between channel lout deviation -4 - 4 %
dlout VIN>6V, lout_reawy = 6~350mA
Between ICs lout deviation -4 - 4 %
OUT R/G/B/W/Y constant VIN>6V, lout_reawy=180 mA - 0.6 - v
Vbs_s .
current knee point voltage VIN>6V, lout_reswy= 350 mA - 0.9 - v
Rdown DIN pull-down resistor - - 106 - KQ
Over-temperature protection .
Tore - - 140 - C
temperature (Note 7)
OUT RIG/B/W/Y breakdown

BV _our it OUT R/G/B/W/Y “OFF”, Leakage current =1uA 45 - - Vv

voltage

Note 5: Electrical operating parameters define the DC and AC parameters of the device within the operating range and under test conditions that guarantee
specific performance specifications. The specification does not guarantee accuracy for parameters for which no upper or lower limit values are given, but typical
values are reasonable reflections of device performance.

Note 6: The minimum and maximum parameter ranges of the datasheet are guaranteed by testing, and the typical values are guaranteed by design, testing, or
statistical analysis.

Note 7: This temperature refers to the chip junction temperature.

Email: market@chinaasic.com Tel: 0755-26991392 Fax: 0755-26991336
Website: www.chinaasic.com Address: 11F,Guoshi Building, No. 1801 Shahe West Road, Gaoxin Distric, Yuehai Street, Nanshan District, Shenzhen

Note: The latest datasheet is subject to the web (www.chinaasic.com).
-4 -



== EIMBREBEFRIRBEIRAGE .
7" SHENZHEN SUNMOON MICROELECTRONICS C0,£TR RZ Code 5-CH Constant Current Driver IC zwzcszsvi1.3

Dynamic properties
Unless otherwise stated, VIN=24V, Ta=25°C.

Symbol Characteristic Test Condition Min. Typ. Max. Unit
lour=180mA, the OUT is connected in series with a
frwm Output PWM frequency 15Q resistor to a 5V supply, and the register 4 - 12 KHz
adjusts the PWM frequency
dipwm OUT PWM frequency accuracy frwm sets 4~32KHz -5 - 5 %
toLH Output port load capacitance to ground 30pF, - 70 - ns

Signal transmission delay

the delay in the transmission of the signal from the

Note 8 - -
teht ( ) input to the output 70 ns
trx o The output port has a 30pF load capacitance to - 34 - ns
Output conversion time (Note 9)
o ground - 24 - ns
tors Current gain lout=350mA, the duty cycle is 50%, - 168 - ns

the OUT is connected to a 5Q resistor to a 5V
tor1 power supply, and the dynamic response is set to - 1060 - ns

fast response

OUT conversion time (Note 10)

tor? Current gain lour=350mA, the duty cycle is 50%, - 235 - ns
the OUT is connected to a 5Q resistor to a 5V
toro power supply, and the dynamic response is set to - 1350 - ns
slow response
Note 8, Note 9 and Note 10 are shown below.
50% \\50% / N\
DIN
toLy tpHL _ytne b,
50% 50% ; 90% goﬂ
DAO % 10%
tOR tOF 10%
/Lgo% QO%A\ / N\
Vour reBwWY____4,, 109
Fig. SM18635E dynamic parameter test diagram
Email: market@chinaasic.com Tel: 0755-26991392 Fax: 0755-26991336
Website: www.chinaasic.com Address: 11F,Guoshi Building, No. 1801 Shahe West Road, Gaoxin Distric, Yuehai Street, Nanshan District, Shenzhen

Note: The latest datasheet is subject to the web (www.chinaasic.com).
-5-



== EIMBREBEFRIRBEIRAGE .
7" SHENZHEN SUNMOON MICROELECTRONICS C0,£TR RZ Code 5-CH Constant Current Driver IC zwzcszsvi1.3

Data Communication Protocols

The SM18635E uses a unipolar RZ code protocol, and each symbol must have a low level. Each symbol in this protocol starts high,

and the time width of the high determines the “0” or “1” code.

Lnput code
type:
Code element : :
period i< L "
0 Code TR

I ]
1 TIL
Code T1H
Reset L, Trat N|
Code C ]

Fig. SM18635E RZ code data communication protocol diagram

Symbol Parameter Min. Typ. Max. unit
T Code element period 1250 - 2500 ns
TOH 0, high level 200 1/4*T 38T ns
TOL 0,low level - 34T - ns
T1H 1, high level 5/8*T 34T 78T ns
TIL 1, low level - 1/4*T - ns
Trst Reset, low level 200 - - us

Note 11: The high level time of “0” code and “1” code shall be in accordance with the range specified in the above table, and the low level time of “0” code and

“1” code shall be less than 20us.
Note 12: The first bit of each frame must send an adaptive high level, the length of the high level is th: t4=8"T, and the length of the low level is t.:

200ns=<t.<20us (T: Code element period).

At the start of each frame, SM18635E requires an adaptive code element with a high level lasting 8*T (T: symbol period) and a low
level lasting between 200ns and 20us; each chip inputs 96 bits of data, including an 8 bits checksum, 16 bits of grayscale data for each
OUT R/G/B/W/Y, 8 bits of control data, and 48 bits of trailing data at the end of each frame. As shown below, both grayscale and current

gain data are MSB-first.

900ns 300ns

Trst

Trst
300n: 900ns

& 96us ———————>&—200ns<t<20us —>¢=1” Code D€“0” Code —>
Adaptive Code Element High Level Adaptive Code Element Low Level Data

Fig.SM18635E One frame data structure (rate: 800Kbps)

Adaptive
Code 8 bits 16 bits 16 bits 16 bits 16 bits 16 bits 8 bits 48 bits
Element e

C::)ZZK OUTR Grayscale dataOUTG Grayscale data OUTB Grayscale dat®UTW Grayscale dataOUTY Grayscale data Control data Register data

Fig.SM18635E Single chip data format
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The cascading data format of SM18635E is shown in the figure below. After transmitting a frame of data, the cascaded N chips
refresh the data synchronously and output the corresponding OUT currents.

Adaptive Adaptive
Code 96 bits 96 bits 96 bits 48 bits Code 96 bits 96 bits
Element Element

_____ ) Register data
1st chip data 1 2nd chip data 1 Nth chip data 1 g Trst 1st chip data 2 2nd chip data 2

Fig.SM18635E Cascading data format

Standby Mode

SM18635E features a built-in standby mode. When a standby command is input via DIN, the chip enters standby with a current
consumption of less than 80uA. During normal grayscale display, set the standby mode bit to “0”. The chip defaults to standby mode
upon power-up.

Wake-up Mode

The chip automatically exits standby after receiving valid data via DIN. The first frame after wake-up is invalid; the second frame
contains valid data.

Energy-saving Mode

The chip enters energy-saving mode when all grayscale data is zero and exits when any grayscale data is non-zero. Data

transmission remains unaffected during mode transitions.

OUT Width Compensation

The built-in OUT width compensation with 0~8 levels improves low-gray display quality.

Over-temperature Protection

The chip includes over-temperature protection. When the internal temperature reaches 140°C, the output current is automatically

reduced to prevent overheating, enhancing operational reliability.
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Constant Current Characteristics

When the voltage at the OUT port of SM18635E reaches the set constant current knee point voltage, the output current loyr no

longer changes with the increase of the OUT port voltage Vps. The relationship curve between lout and Vps is shown as follows:

lour VS.Vps@VIN=12V

400.00
350.00 -+ I0UT=350mA
300.00 / |OUT=300mA

o 25000 |0UT=250mA

£ 20000 ¢ IOUT=180mA

= 15000
100.00 I0UT=90mA
5000 1OUT=35mA

0.00 -+

00 02 04 06 08 1.0 12 14 16 18 20 22 24 26 28 3.0
Vos(V)

Fig. SM18635E relationship curve between lout and Vbs
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Current Gain Adjustment (D5~D0 from high to low)

Current Corresponding Current Corresponding
) D5 D4 D3 D2 D1 DO current value ) D5 | D4 | D3 | D2 | D1 | DO | currentvalue
gain mA) gain )
0 0 0 0 0 0 0 6.0 32 1 0 0 0 0 0 188.7
1 0 0 0 0 0 1 1.9 33 1 0 0 0 0 1 194.2
2 0 0 0 0 1 0 17.9 34 1 0 0 0 1 0 199.7
3 0 0 0 0 1 1 239 35 1 0 0 0 1 1 205.1
4 0 0 0 1 0 0 29.7 36 1 0 0 1 0 0 2104
5 0 0 0 1 0 1 35.6 37 1 0 0 1 0 1 2159
6 0 0 0 1 1 0 414 38 1 0 0 1 1 0 2212
7 0 0 0 1 1 1 47.2 39 1 0 0 1 1 1 226.6
8 0 0 1 0 0 0 53.1 40 1 0 1 0 0 0 232.0
9 0 0 1 0 0 1 59.0 4 1 0 1 0 0 1 23713
10 0 0 1 0 1 0 64.8 42 1 0 1 0 1 0 2425
1 0 0 1 0 1 1 70.6 43 1 0 1 0 1 1 2479
12 0 0 1 1 0 0 76.3 44 1 0 1 1 0 0 253.0
13 0 0 1 1 0 1 82.0 45 1 0 1 1 0 1 258.2
14 0 0 1 1 1 0 87.8 46 1 0 1 1 1 0 263.5
15 0 0 1 1 1 1 93.5 47 1 0 1 1 1 1 268.8
16 0 1 0 0 0 0 99.6 48 1 1 0 0 0 0 273.9
17 0 1 0 0 0 1 105.4 49 1 1 0 0 0 1 279.2
18 0 1 0 0 1 0 111.1 50 1 1 0 0 1 0 284.6
19 0 1 0 0 1 1 116.8 51 1 1 0 0 1 1 289.8
20 0 1 0 1 0 0 122.3 52 1 1 0 1 0 0 294.8
21 0 1 0 1 0 1 128.0 53 1 1 0 1 0 1 300.0
22 0 1 0 1 1 0 133.7 54 1 1 0 1 1 0 305.1
23 0 1 0 1 1 1 139.4 55 1 1 0 1 1 1 310.2
24 0 1 1 0 0 0 144.8 56 1 1 1 0 0 0 3154
25 0 1 1 0 0 1 150.5 57 1 1 1 0 0 1 3204
26 0 1 1 0 1 0 156.1 58 1 1 1 0 1 0 325.6
27 0 1 1 0 1 1 161.6 59 1 1 1 0 1 1 330.6
28 0 1 1 1 0 0 167.0 60 1 1 1 1 0 0 335.7
29 0 1 1 1 0 1 172.5 61 1 1 1 1 0 1 340.7
30 0 1 1 1 1 0 178.2 62 1 1 1 1 1 0 345.7
31 0 1 1 1 1 1 183.5 63 1 1 1 1 1 1 350.0
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Typical Applications

SM18635E RGBWY typical application circuit diagram

VIN

¢ ?
~
Wy Yy Y Y Y vy %w%
! ! | | | ! “ !
NN SR ARYAN SRS
Ru Rw
Cs= Rn ouTW OUTR Cs= Riy ouTWw OUTR
Ry Re Ry
ouTYy ouTYy
SM18635E OUTC R smigease OUTC
VIN oum——W——F—— - VN outs
Rs L
e DIN DOUT——MAMN—————————— - DIN DOUT 4’\/\/\/‘0
DATA_IN i R GND oo i o GND A4 DATA OUT
CDT ot A CDT o A
o

Fig. SM18635E typical application circuit diagram

Typical application circuit parameters of SM18605E include power supply input voltage VIN, current limiting protection resistor Rin,
system power filter capacitor Cs, VIN regulator capacitor Cp, R/G/B/W/Y LED divider resistors Rr, Rs, Rs , Rwand Ry, signal input
protection resistor Rpj and signal output protection resistor Rpo.

(1) VIN is the input power supply voltage, and R is the voltage regulator current limiting resistor, which is used to limit the
working current of the internal voltage regulator module when the voltage regulation function of the chip is turned on. The larger the Riy
resistance, the lower the system power consumption, but the system anti-interference ability is weak. The smaller the Ry resistance, the
greater the system power consumption, and the higher the operating temperature. The design reference values of different input supply

voltages VIN and current limiting resistors Rin are as follows:
VIN (V) 5V 12V 24V 36V

Rin(Q) - 510 1K 2K

(2) Cs is the capacitance of the system power supply to the ground, which is used to reduce the fluctuation of the power supply,
and the capacitance of 0.1uF-10uF can be selected according to the actual load of the system;
(3) Co is the chip filter capacitor, which is used to stabilize the VIN voltage of the chip and ensure the normal operation of the chip,
and the recommended value of Cp is 100nF;
(4) Roi and Rpo are signal port protection resistors to prevent live hot plugging, reverse connection between the positive and

negative poles of the power supply and the signal line, etc. The recommended value of Rpj and Rpo is 220Q~330Q;

(5)The voltage divider resistors of the OUTR/G/B/W/Y ports (Rr, Re, Re, Rw, Ry) are used to reduce the voltage of the
OUTR/G/B/W/Y ports and reduce the power consumption of the chip, It is calculated as follows: Rr/Re/Rs/Rw/Ry

VCC—N* Viep— Vbs

= lLeo , Among them, VIN is the input voltage, Viep is the voltage drop of the LED lamp, I ep is the port output
current, Vps is the OUTR/G/B/W port voltage, and the OUTR/G/B/W current can be continuously output when reaching 1V. Considering
the attenuation of the voltage in practical applications, the voltage of the OUTR/G/B/W/Y port should be considered as appropriate in the
design to ensure the constant current output of the port. It is recommended that the OUTR/G/B/W/Y voltage Vps is designed to be about
3.0V, which is subject to the actual application. The voltage drop Viep of different color lamps IS as follows: the voltage drop of the red
lamp is about 2.2V, the voltage drop of the green lamp is about 3.2V, the voltage drop of the blue lamp is about 3.2V, and the voltage
drop of the white lamp is about 3.2V, which is subject to the actual specifications of the lamps.
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In the default application, according to different input voltages and different number of lamp beads, the recommended values

of each parameter are as follows:

OUTR/G/B/W/Y port
OUT output Supply voltage number of LEDs
o Rn(Q) | Co (nF) | Ro(Q) Roo( Q) Rr(Q) Re/Re/Rw/Rv( Q)
current (mA) VIN connected in series
(pcs)
12V 3 510 100 320 320 30
100mA
24V 6 1K 100 320 320 91 30
12V 3 510 100 320 320 16
180mA
24V 6 1K 100 320 320 51 16
12V 3 510 100 320 320 10
300mA
24V 6 1K 100 320 320 30 10

Note12: Rr/Ra/Re/Rw/Ry adjust the package size according to the resistor power.
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Package
ESOP8

| -—E2 ., ([ '
e a o ~
I |
| | |
|| s |
a) '
|
CL | | | []
|
) - AL
L]
A2
! E1 ‘ A
\ 0 | — =
T |
|
W] | \
L . 1
- \ ' |
I — M
|
|
Symbol Min(mm) Max(mm)
A 1.25 1.95
A1 - 0.1
A2 1.25 1.75
b 0.25 0.7
c 0.1 0.35
D 4.6 53
D1 3.12(REF)
E 37 42
E1 57 6.4
E2 2.34(REF)
e 1.270(BSC)
L 0.2 15
00 0° 10°
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Declaration

Sunmoon owns the right to alter, correct, modify, improve, and terminate our products, files, and services. According to the rights
above, we recommend customers 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 and
face a life threat, even if they are dead, we are not responsible for any damage.

All verbal content, pictures, and trademarks are the intellectual property of Sunmoon. It cannot be used, altered, recreated,
publicized, distributed, published, or sold by individuals or organizations in a way that would violate Sunmoon's legal rights and interests,

etc. For the relevant infringement, we will immediately start a full legal process and hold you accountable.
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