@ IIE/ll;'i’;oelectronics ET6 1 44

ET6144 - 8% LED %Ep5IR = EE 2%

it

ET6144 2—FIER LED FEFFIERNITHIE AR, |mAZHE 12x12 B3R R; BRARX AFRE 12C BN,
FERHE S IFESEEI6; NBEREGE I EERTRESMETYR, BAXH 256 MREAT, TENA
FREZZPERFEEE. KA QFN32/SOP32/LQFP32 Bt A xK .

ThaEEHRF =

® 12 BRIERIT, MHER&EA 50mA

® IR 1~121ANH, RANASMRE 12x12

® ForH; 256 RIEEIET

® 2CEfEN

® MWERCHKYH (BIME IMHZE10%) RIFSAES

& NEFBSMAER NEBNHERER

® FrmAFRAIERLN:
FamaiR HERNX Rt
ET6144Y QFN32 4mm x 4mm
ET6144M SOP32 7.5mm x 21mm
ET6144Q LQFP32 7mm x 7mm

RLF
o HERM, JRM, fA
o HEMEMRE, BHEM
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[ _ : [T
NC|{3! | I 22| ADDR
|__I | | L
R | | =
NC | 4 : | I 21| SCL
! ET6144Y .
GND|5! | I |20| SDA
|__I | : L
VoD | 6 | | ! |19 | SEG12
! -
SEGL 7! | | | secu
_ ! L
SEG2|8! Lo-m—mmooo . 17| sEG10
| _9_:_:_1 _:_:If:_: _12_:_: _13_:_: 24_:_: _15_:_:_16_ :
™ < wn © [a) N~ © [o)]
2 2 2 9 2 4 &
(9] 0 (2] 7] (%) n (]
ET6144Y (QFN32)
erio7[] O =2 | GRID6
GRID8[ 2 31 | GRID5
GRID9[ 3 30 | GRID4
GRID10[ 4| [29 ] GRID3
GRID11[ 5 26 | GRID2
GRID12[_6 27 | GRID1
NC| 7 26 | ADDR
NC| 8 25 | SCL
[ ET6144M =]
GND | 9 24 | SDA
VDD | 10 23 | SEG12
SEG1 | 1 22 | SEG11
SEG2| 12 21 | SEG10
SEG3]| 13 20 | SEG9
SEG4 | 14 19 | SEG8
SEG5| 15 18 | SEG7
SEG6 | 16 17 | VDD

ET6144M (SOP32)
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GRID11 Q GRID2
GRID12 GRID1
NC ADDR
NC ET6144Q SCL
GND SDA
VDD SEG12
SEG1 SEG11
SEG2 SEGI10
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™ <t n © [a) N~ © o
O] O] O] O] [a) (O] (O] O]
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[7p] (9] w) (%] )] (7] )
ET6144Q (LQFP32)
1. EBIHES (Top View)
E B AR
V] =
EHFS
EHAWR IhEE R
QFN32/LQFP32 SOP32 = R
23~32,1,2 27~32,1~6 GRID1~GRID12 fi¥mdiamO, 3% LED fatk
3,4 7.8 NC .
5 9 GND s O
6,13 10,17 VDD HRA O
7~12,14~19 11~16,18~23 SEG1~SEG12 ERttiinO, 3% LED IE#R
20 24 SDA 12C #HE BTN/ L %O
21 25 SCL 12C B B I TN IR O
22 26 ADDR ik btk N s O
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ET6144

TheetERE
VDD
TS
3 j>
SCLO— |
PCIE, .y —> — JOSEGI-12
SDA O=—
KR i
ADDR O— :i> PWM3k i\> Wi tH IR R)
BES
™ i>( GRID1~12
— RHER | ERE
GND
2. IIREHER]
Thet i AR
BN

MCU ifid SDA 1 SCL i[5 ET6144 i#{T##E/%M. SDA 1 SCL AR aL&kiEN. EBEE—M LRBEEE)
R o

BEAH
% SCL 554 TEmFhEf, SDA Km0 EHNHEHMRBEIRER. AH L SCLESLATREFH, FhEXK
I SDA i 0 EHEF ST,

FHiE (EFHAR) MEETERS
Y SCLES AT, SDA ESHERFEARETFFBETIEREEHRFHBIIE, M SCLIESHSEF, SDA
ESHRE T ASHEFEFIETIE.

FhE
HIREHMENFTH 8 iAmM. BN FNEI—IMNEL. FRE—THIER MSB.

[vE%
ENERShEAE], EAHL6E SDA in O FHEF, ESIRAHE, ET6144 S ZHMEFESHE SDA in OERME
HE A FREBEE.
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ET6144

SDA ——

ACK

MSB
SCL

SorRS 1 2 3 6 ! 8 9
,,,,,,,,,,,,,,, ACK

Start or Repeat start Stop or Repeat start

3. I2C B&=R,

ACK=NZ(E=S

MSB=F¥ &=L

S=RiRiES

RS=EMFIHIES

P={ZIL1ES

= ABT$PIRE =400KBITS/S

Restart: ttBT SDA B EREE AE . R B i R

Rtk
ET6144 A_fh it AT UER, INTREAxR

ADDR EHEES 7bit it

VDD 0110011b

GND 0110010b

’C E#SHEH[EOMYN GEES) !

‘ Chip write address(64H) ‘ ‘ Write Reg start address(00-9FH) ‘

T

[of1]1]ofof1]ofo] [afd]d[r[e]s[s]s] A

Start | Chip Address ack cmdadr ack cmdO ack cmdl ack | e ack

cmdn

ack

Stop/Rs

4.PC SHYBES (EESHRR)

Frigz

it = 95=0110010+0(w)b

ACK=R1 &1L

B3Rt = cmdadr(REG’s 8bit addresss)
ACK=R1 &1L

HHERHKIE 0 = cmd0(Command data0)

ACK=R1 &1L
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ET6144

® HEEFERKIE n=cmdn(Command datan)
® ACK=RIZ{IL
o f{=itfu

PC EHSHEF/EAMN (BRE).

‘ Chip Write address(64H) ‘ ‘ Write Reg start address(00-9FH) ‘
o A
lo[1]1]ofo[1]o]o] [ald|d|r]e[s|s[s| | RegDaa
. : ‘
Start Chip Address ack cmdadr ack cmd ack Stop/Rs

5.°C ExpSHHER(BMEER)

Frig1L

o A HBiEFF5=0110010+0(w)b

ACK=R1 &1L

&5t = cmdadr(REG’s 8bit addresss)
ACK=R1 &1L

B 7853 = cmd(Command data)

ACK=R1 &1L

fF1EL

6 Rev 1.4




ET6144

PC EHSHFEFEOMY GEEID

‘ Chip write address(64H) ‘ ‘ Write Reg start address(00-9FH) ‘ ‘ Chip write address(65H) ‘

Reg Data Output n-1 ‘ ‘ Reg Data Output n

¥ 5

Dataout(n-1)

w r
o[t o[o]1]e]o] [e[es]rTels]s]s] [o[ili[o[o]i[o]a]| Reaouaoupuo |

Start | Chip Address ack cmdadr ack Restart Chip Address ack Dataout0 | ack | ceeeer ack Dataoutn nack | Stop/Rs

6. I°C &S T HFER(ELITER)

Frig{z

A HIEFSS = 0110010+0(w)b

ACK = NZfL (M ET6144 iR[a])

E& stk = cmdadr (REG’s 8bit addresss)
ACK = NZfL (M ET6144 iR[a])

BEE AN

S AR #biE = 0110010+1(r)b

ACK = NZfL (M ET6144 iR[a])

DataoutO = Register data output 0

ACK = MZEN (NEFIR[ED

Dataoutn = Register data output n
nack = Jt ACK
o (=i

PC E@ & HFFHEO MY (M) :

Chip write address(64H) Write Reg start address(00-0FH) Chip write address(65H)

w r
[0[1][2]ojo[1]ofo] [ald|d][r]e|s[s]s] fo[1[x[ofo]1]01] | RegDamOuput |

Start | Chip Address | ack cmdadr ack Restart Chip Address ack Dataout nack | Stop/Rs

7. I°C &S EES (BMITEN)

® JFiafI

o hHiEFT =0110010+0(w)b
® ACK= RZE{L (M ET6144 iR[E)
® TEIREFSEMll = cmdadr (REG’s 8bit addresss)
® ACK=RZENL (M ET6144 iR[E])
o HEFMKM

® NHIEAME=0110010+1(r)b

® ACK= RZE{L (M ET6144 iR[E)
® Dataout = Register data output

® Nack = 7t ACK

o (Zi1F{I
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ET6144

FER/EN
Modik EX
00H~03H 1EHEFR
10H~9FH 8~ PWM £5E8
BHsER
Addr: 00h Control Register 1
Addr Bit Bit Name Default | Access Description
B 11011 MEL B F R,
7:3 RENL 00000 WIR — ,
BHMETHY
00 1MHz
01 2MHz
O0H 2:1 37 B SN 00 WIR
A DI 10 AMHz
11 8MHz
0 KETRTS
0 o RE 0 WIR
e 1 TS
Addr: 01h Control Register 2
Addr Bit Bit Name Default | Access Description
7: 6 FTEX 00 - -
1100 1213
- 0110 613 (BAE)
5: 2 #ITH 0110 W/R
01H 0001 18
i 0000,1101~1111 AT
00 4/ PWM EHA
01 8 1 PWM A HH
1: 0 R4 TRT 8] 00 W/R
7 10 124 PWM 48
11 16 4~ PWM A
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ET6144

Addr: 02h Control Register 3
Addr Bit Bit Name Default | Access Description
74 i&h ID 0110 R &h 1D
SEG i OiHk
00 HER X
3:2 SEG jHf2 01 WIR 01 §5iHR
02H 10 HiHE
11 S HER
GRID % O5HbR
- 0X B2 X
1:0 GRID jgha 00 W/R 10 e
11 S&iHER
Addr: 03h Control Register 4
Addr Bit Bit Name Default | Access Description
7: 6 TeiENX 0 - -
SEG i ¥ tH FF 42 R
11111 50mA
11110 48.75mA
03H 5:1 =EER 01111 WR | ... | Ll
01111 30mA (BRIA{E)
0000 11.25mA
e 0 BR%
0 RRfEEE 0 W/R y FEE
Addr: 10~9Fh PWM Registers
Addr Bit Bit Name Default | Access Description
OO0H 0/255
10~9FH 7:0 PWM DATA OO0H W/R | ...
FFH 255/255

E: LG, BE 00 5FHREHEE, THEEHMFEFSR. SERATXERTS, HFFHRTESAN.
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8. HMitiESREE
PWM & 738
Hoht ik Mk iR Mk ik Mok ik
10H LED1PWM 11H LED2PWM 12H LED3PWM 13H LED4PWM
14H LEDSPWM 15H LED6PWM 16H LED7PWM 17H LED8PWM
18H LED9PWM 19H LED10PWM 1AH LED11PWM 1BH LED12PWM
1CH LED13PWM 1DH LED14PWM 1EH LED15PWM 1FH LED16PWM
20H LED17PWM 21H LED18PWM 22H LED19PWM 23H LED20PWM
24H LED21PWM 25H LED22PWM 26H LED23PWM 27H LED24PWM
28H LED25PWM 29H LED26PWM 2AH LED27PWM 2BH LED28PWM
2CH LED29PWM 2DH LED30PWM 2EH LED31PWM 2FH LED32PWM
30H LED33PWM 31H LED34PWM 32H LED35PWM 33H LED36PWM
34H LED37PWM 35H LED38PWM 36H LED39PWM 37H LED40PWM
38H LED41PWM 39H LED42PWM 3AH LED43PWM 3BH LED44PWM
3CH LED45PWM 3DH LED46PWM 3EH LED47PWM 3FH LED48PWM
40H LED49PWM 41H LEDS0PWM 42H LED51PWM 43H LED52PWM
44H LED53PWM 45H LED54PWM 46H LED55PWM 47H LED56PWM
48H LED57PWM 49H LEDS8PWM 4AH LED59PWM 4BH LED6OPWM
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4CH LED61PWM 4DH LED62PWM 4EH LED63PWM 4FH LED64PWM
50H LED65PWM 51H LED66PWM 52H LED67PWM 53H LED68PWM
54H LED69PWM 55H LED70PWM 56H LED71PWM 57H LED72PWM
58H LED73PWM 59H LED74PWM 5AH LED75PWM 5BH LED76PWM
5CH LED77PWM 5DH LED78PWM 5EH LED79PWM 5FH LED8OPWM
60H LED81PWM 61H LED82PWM 62H LED83PWM 63H LED84PWM
64H LED85PWM 65H LED86PWM 66H LED87PWM 67H LED88PWM
68H LED89PWM 69H LED90PWM 6AH LED91PWM 6BH LED92PWM
6CH LED93PWM 6DH LED94PWM 6EH LED95PWM 6FH LED96PWM

70H LED97PWM 71H LED98PWM 72H LED99PWM 73H LED100PWM

74H LED101PWM 75H LED102PWM 76H LED103PWM 77H LED104PWM

78H LED105PWM 79H LED106PWM 7AH LED107PWM 7BH LED108PWM

7CH LED109PWM 7DH | LED110PWM 7EH LED111PWM 7FH LED112PWM

80H LED113PWM 81H LED114PWM 82H LED115PWM 83H LED116PWM

84H LED117PWM 85H LED118PWM 86H LED119PWM 87H LED120PWM

88H LED121PWM 89H LED122PWM 8AH LED123PWM 8BH LED124PWM

8CH LED125PWM | 8DH | LED126PWM 8EH LED127PWM 8FH LED128PWM

90H LED129PWM 91H LED130PWM 92H LED131PWM 93H LED132PWM

94H LED133PWM 95H LED134PWM 96H LED135PWM 97H LED136PWM

98H LED137PWM 99H LED138PWM 9AH LED139PWM 9BH LED140PWM

9CH LED141PWM 9DH | LED142PWM 9EH LED143PWM 9FH LED144PWM

i §F— bt A 8bits #IE, MRIZEHR PWM M# (256 )
B— S FRAEAER 00H,

B
GRID1
GRID2
GRID3
GRID4
; # # #
I I D I - 3 R Y -
SEG* A iy B REE) iy B REE) iy SR
- 8] - 18] - 8]

255 PWM 4/8/12/16 PWM 255 PWM  4/8/12/16 PWM 255 PWM  4/8/12/16 PWM 255 PWM

9. BRAEHR: FHEITHx (BITRE (4/8/12/16 PWM BHA) + Z/REFE (255 &% PWM EER)
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BIRE&
FIE4ERIERR, Ta=25°C
s iR pied| =X
Vbb HIERE -0.5~6.0 \Y
Vi ZHEMABE -0.5~Vop+0.5 Y,
lo1 LED SEG IRzt iR -55 mA
lo2 LED GRID 3Ezhi & B3 660 mA
RAINEHFE (QFN32) 1400
Po RAINEHFE (SOP32) 900 mw
RANEMFE (LQFP32) 700
#PE (QFN32) 41
8.a A (SOP32) 70 °C/W
#PE (LQFP32) 89
T SHERE -40~150 °C
Tste FHERE -65~150 °C
£SD HBM +2 KV
CDM +1 KV
WETEEN
75 ¥ &=/\ME SLRI(E RXE L::Fva
Vbp HIREE 4.5 5 55 V
ViH SHEFRMANBE 0.6Vop — Vbp \Y
' {REFHMNEBE 0 — 0.25Vop v
Ta TERESEE -40 +85 °C
BEH
FRIEFFRITERA, Vop=5V, Ta=25°C.
s iR 4 B/ME | #BE | RXE By
Voo HLIREE 5.0 \Y
ViH BiESE T SCL, SDA 0.6*Vop Vbb \Y
' BEKEBEF SCL, SDA 0 0.25*Vop \Y
I i 1 S0\ L3R SDA, SCL: Vi=Vop +1 HA
- . MIBIEEH 30mA,
loH = L 5 LH ERL TR SEGN VosVon -1V -27 -30 -33 mA
loL fIREB 4 L IR GRID1~GRID12,V0=0.5V 600 mA
IDDovn NS H IR IRFE gk, BRXK 3 mA
VRsT SNHEBE 2.3 \Y;
Isp KETERR 2 8 MA
12 Rev 1.4




ET6144

FrR¥FE
Tz SEGn tFt&tE CL=300pF,R.=1K 0.5 Us
TtHz GRIDn T~ FH(8] CL=300pF 120 s
Ci EPNEERS SDA ,SCL 15 pF
R
s ik &/ME BRIE RAE | 8
FscL SCL Clock Frequency 0 - 400 KHz
taur Bus Free Time Between a STOP and START Condition 1.3 - - bS
tHD:sTA Hold Time(Repeated) START Condition 0.6 - - bS
tLow Low Period of SCL Clock 1.3 - - MS
tHiGH HIGH Period of SCL Clock 0.6 - - V&
tsu:sta Setup Time for a Repeated START Condition 0.6 - - us
tHD:DAT Data Hold Time 0.1 - - MS
tsu:paT Data Setup Time 100 - - ns
tr Data Hold Time2 - 20+0.1Cb’ 300 ns
tr Data Hold Time2 - 20+0.1Cb" | 300 ns
tsu:sto Setup Time for STOP Condition 0.6 - - V&
1: Cb=total capacitance of one bus line in PF unit.
B RS T
SDA .
A /) AR .

tsu:sta

tsu:DAT tHD:DAT

SCL

tF

Start Condition

T

Restart Condition

Stop Start
Condition Condition

R

A

10.

RIER AL

13
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MRA&EH

Rev 1.4

GRID1~GRID12

SEGn |SEG1~SEG12

GRIDn

VDD

SCL

SR Rk ik Rk k k% &k

3 x [ x " (3 3 x 3 x x
C1-1 c1-2 C1-3 c1-4 C1-5 Cc1-8 ci-7 c1-8 C1-8 C1-10 c1-11

GRID2 © aw am aw ,w .,WA _.M. am am aw xm ,W
3 3 [ x x (3 3 3 3 x x

c21 c22 c23 1 c2-4 1 c2-5 1 c26 1 cz7 cz8 c29 c2-10 1 cz-1 ]
GRID3 @ 3 :m xw xw 3 3 [ [ xm xw "
3 3 [ [ x 3 3 3 3 [ x

C31 c32 C3-3 1 C3-4 1 C3-5 1 C3-6 1 C3.7 C3-8 C3-9 C3-10 1 Cc3-11 1
GRID4 © [3 3 aw xw x am lm [3 3 lw ]
3 3 [ [ x 3 3 3 3 [ X

cad c4z i3y izl sl o ca7 caB cim cenny  cani]
GRID5 © Im 3 x !w x aw lw 3 3 !w x
3 3 [ K X [3 3 3 3 [ K

c51 cs52 53y ozl oss]  cse] o5t c58 c59 cen] sl
GRID6 © [3 [3 !MA !m x aw [3 [3 3 !w 3
3 K 3 x x (3 3 x 3 x x

61 c6z 053y ozl oes] ces]  co7 c68 c68 cen]  ceri]
GRID7 © [3 [3 3 um x 3 [3 uw 3 [3 [
3 4 [ K x (3 3 4 3 K x

c7-1 c72 i3y ozl o5l sl o7 c7e 79 crol ol

R 3 I I Y I I 3 S
3 x [ K " (3 3 3 3 K x

ca-1 ca-2 c83 r ce-4 q C85 1 CB86 4 ca7 c8-8 [e-2:] ce-10 q ce-1 1

I I T S I S I I
3 3 [ x " (3 3 3 3 x x

co1 ca-2 cg3 r Co-4 1 Co-5 1 Co6 1 ca-7 co-8 co9 co-10 q ca-n b

GRID10 © am am aw :w ] xm am am aw [3 u#
3 3 ] x " (3 3 3 3 " x

C10-1 c10-2 C10-2 q C10-4 q O.,}c‘u 1 n.rc‘m 1 n_lc‘u Ci0-8 C10-8 C10: A_cv G10-11 b
GRID11 © am aw aw :w x aw [3 aw 3 !w 3
3 3 [ [ x (3 3 3 3 [ x

nﬁ‘_ nﬁl., 2 O._l._ 3 1 ﬂ._l._xn 1 O.E‘u 1 nﬁ‘m O_L_ 7 D”c A.\B & ﬂA_HA_cv O.Z'\_._ b
GRID12 © lw IM. a# lw x aw [3 lw am lw x
3 3 ] X x (3 3 3 3 x x

c1z1 cizz ciza]  ciz2]  cizs]  cize c1z7 c1Z8 cize] ezl cznl

(o] o o} [e] [e] o (o] o o o o]

o —

— o @ < [Te] [{e] M~ o0 (o)) -— —

Q O] Q O] O} o) Q Q U] (O] O]

L L L L L LLl L L L L L

w w w 72} w w w [92] w w w
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ET6144

IR~
QFN32

K

NUUUJuuvY

JUUUUUD

AAAN

E1
Q

~

A\

ANA0

7

L1

o

™~
D
D
2
D
D
D

L2

‘(

Y

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN NOM MAX
A 0.70 0.75 0.80
A1 0.00 - 0.05
A3 0.203REF
b 0.15 0.20 0.25
D 3.90 4.00 4.10
E 3.90 4.00 4.10
D1 2.55 2.65 2.75
E1 2.55 2.65 2.75
e 0.40TYP
K 0.20 -- --
L 0.30 0.40 0.50
L1 0.31 0.36 0.41
L2 0.13 0.18 0.23
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LQFP32
D
D1
21.2+0.2+ 01 B
|_c
ﬁﬁéﬁﬁ!ﬁﬁﬁ: . e
[T if /L\ | 1 I J\/ Al
11 (\/ i 111
11 111
| 4_____5'1' El A3
. ! man|
. | T
11 ' 111
mam | man
N - V4 —
TEERRARE £
e | b
R [ o j
I AN
R1 07
COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL MIN MAX SYMBOL MIN MAX
A -- 1.60 E1 6.90 7.10
A1 0.05 0.15 e 0.80TYP
A2 1.35 1.45 L 0.50 0.80
A3 0.64TYP L1 1.00BSC
B 0.25TYP 0 12° TYP
b 0.32 0.43 01 12° TYP
C 0.127 0.16 02 4° TYP
D 8.80 9.20 03 0°~8°
D1 6.90 7.10 R 0.15TYP
E 8.80 9.20 R1 0.12TYP
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ET6144

SOP32

,#_
03 1

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN MAX SYMBOL MIN \ MAX
A 2.14 2.34 E2 8.9TYP
A1 0.10 0.25 e 1.27YP
A2 0.99TYP ef 0.77TYP
A3 0.20 0.32 L1 0.55 0.95
b 0.3 0.5 01 8°TYP
20.88 21.08 82 15°TYP
E 10.2 10.6 83 4°TYP
E1 7.42 7.62 04 14°TYP
Marking
ET6144Q ET6144Y ET6144M
6144 144
XXXXX XXXXX ET6144
o o o  XXXXX

XXXXX=Tracking Number
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ET6144

EiTRSE
X R A HHEBHA EmAE HERR INRE RS HFIA FALFRIA
0.0 2021-06-09 #hR PRE FRE KIRTH
1.0 2021-06-09 ERR S R#E S RE A
1.1 2022-6-23 E*ﬁﬁmﬁiﬁ BE ERE Vap
#0 Marking 58
1.2 2022-11-23 #0 Marking 158 Vay:i S RE A
1Y i AE,
1.3 2023-8-8 huu}@ﬁlw{ & vapid SERE Yap;d
VIH B4 0.6VDD
#10 00H FESERHEE IR
1.4 2023-6-17 n B oy TR oy

biz:py
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