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acroblock
16 LED
¢ 16
. Small Outline Package
.f"’h%";ﬂ‘
3-45mA@Vop=5V; o T
DD_ ‘-__/ X}Ktﬁﬁ@ﬁk

3-30mA@Vpp=3.3V qﬁ:-:___________:? ﬁﬁt [

° | %,
0, 0,
£1.5% ( ) 23%( ) GF:SOP24L-300-1.00
+3% ( ) 6% ( )

¢ Shrink SOP

|OUT:20mA@VDS:0.2V; VDD:3.3V

|OUT:20mA@VDS:0.2V; VDD:5.0V
. OE: 70ns ( )
R GP: SSOP24L-150-0.64
. 25MHz
e Schmitt trigger
. 33 5
¢ “Pb-Free & Green”
MBI5035 LED lout=20mA Vps=0.2V (LKV)

MBI15035 PrecisionDrive™ MBI15035 16
MBI5035 16
MBI5035 3.3 5 16 3~45mA
LED MBI5035
LED MBI5035 17 LED
MBI5035 25MHz
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MBI15035 16 LED

OUT0 OouT1 OuUT14 OUT15
O
lo
R-EXT O——] —
VDD
OE 16
A
£ 16
LE 16
A
GND A4 16

SDI O {h 16 I O SDO

Pin Pin
1 GND
2 SDI
3 CLK

(data strobe)

4 LE LE
LE
- MBI5035 GF\GP
5~20 OUT0~OUT15
— OE OUT0~O0UT15
21 OE _ -
OE OUT0~OUT15
( )
22 SDO SDI
23 R-EXT
24 VDD 3.3V/5V
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MBI15035 16 LED
OE LE
. E§VDD TVDD
= ' %
CLK, SDI SDO
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MBI15035 16 LED

Voo 0~7.0 \Y}
Vin -0.4~Vpp+0.4 Vv
lour +50 mA
Vos -0.5~+17.0 Vv
lonn +800 mA
GF-type 2.35
( 25°C ) |GP—type 7o 1.76 W
GF-type 53.28
( 25°C ) |GP—type Riga 70.90 oW
T ma 150** °C
IC Topr -40~+85 °C
IC Tog -55~+150 °C
*udf I » PCBEL+] ¥276.2mm*114.3mm - % %JEDEC JESD514#)E -
¢ AAALE A T ~ POBSE TR AR < LI (2 M T N i+ 07 100 R

TR B PR EPCB - J ST ) -
TR R ICFY g ~ i A% IS © G PR T (5 2 MRICE (S s
PP IC “125°CI ] -
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MBI15035 16 LED
(Vo= 5.0V)
Voo - 45 5.0 55 Vv
Vos OUTO-0UT15 - - 17.0 Vv
lour 3 - 45 mA
low SDO - - 10 | mA
lov SDO - - 1.0 mA
Vi Ta =-40~85°C 0.7xVoo | - Voo Vv
Vi Ta =-40~85°C GND - |03xVpp| V
low Vps=17.0V - - 05 LA
0o Vou lo.=+1.0mA - - 0.4 Vv
Vo lon=-1.0mA Vop-0.4 | - - Vv
1 loutt Vps=0.25V Rex=930 Q - 20 - mA
) dlours {7;’;3_02?\‘/\ Roq=9300 ; 15 | 30 | %
) dov: ooty [Ren=9300 - | 30 | 60 | %
vs. %/dVps  |Vos within 0.5V and 1.5V - 102 | 05 | %N
VS. %/dVpp  |Vpp within 4.5V and 5.5V - +1.0 +2.0 %IV
Vos lour=20mA - 02 | 025 Vv
Pull-up Rn(Uup) | OE 250 | 500 | 800 | KQ
Pull-down Ry(down) |LE 250 | 500 | 800 | KQ
loo(0ff) 1 |R.=Open, ©UTO~0UT15 =Off - 4.0 6.0
“OFF” loo(off) 2 |R,,=6000Q, 0OUTO~0UT15 =Off - 5.5 7.5
lop(0ff) 3 |R.=930Q, 0OUTO~o0UT15 =Off - 8.0 10 mA
ON’ loo(0n) 1 |R.=6000Q, OUTO~OUT15 =On - 5.5 7.5
loo(on) 2 |R,=930Q, ©OUTO~0UT15 =On - 8.0 10
2013 3 ,V2.01




MBI5035 16 LED
(Vpp= 3.3V)
Voo - 3.0 3.3 3.6 V
Vos OUTO~ OUT15 - - 17.0 v
Refer to “Test Circuit for Electrical
lour Characteristics” 3 } 30 mA
lon SDO - - -1.0 mA
loL SDO - - 1.0 mA
| V|H Ta=-40~85°C 0-7*VDD - VDD V
A\ Ta=-40~85°C GND - 0-3*VDD V
lon Vps=17.0V - - 0.5 MA
Vo|_ |0|_=+1 .OmA - - 04 \%
SDO
VOH IOH:'1 .OmA VDD'0-4 - - V
1 louTt Vps=0.25V Rex=930 Q - 20 - mA
|0UT:20mA _ o,
( ) dlours o 025V Rex=9300Q - +15 | +3.0 %
|0UT:20mA _ o,
( ) dlourz o 025V Rex=9300Q - +30 | 6.0 %
VS. %/dVps Vps within 0.5V and 1.5V - +0.2 +0.5 %IV
VS. %/dVpp Vpp within 3.0V and 3.6V - +1.0 +2.0 %IV
VDS |0UT=20mA - 0.2 0.25 \%
Pull-up Rin(up) OE 250 500 800 KQ
Pull-down Rin(down) | LE 250 500 800 KQ
lop(off) 1 |R.=Open, 0UT0~0UT15 =Off - 35 55
“OFF” Iop(off) 2 |R,,=6000Q, ouTo~o0UT15 =Off - 5.0 7.0
loo(0ff) 3 |R,,=9300, oUTo~oUTIS=Off | - | 75 | 95 | mA
“ON" Iop(on) 1 |R.,=6000Q, OUTO~OUT15 =On - 5.0 7.0
loo(on) 2 |R.,=930Q, OUTO~O0UT15 =0n - 7.5 9.5
loo l l Voo
= lout
VDD ] -«
OF ouTo
e / " Vos
LE ouT15 [O—0 —
SDI
R-EXT GND sbo
7_,1 ViHVIL
Iref l
2013 3 ,V2.01




MBI15035 16 LED
(Vpp= 5.0V)
LE-OUTO toLH1 - 55 65 ns
( ) OE -OUTO toLH2 - 55 65 ns
CLK-SDO tpLH - 40 ns
LE-OUTO torL1 - 35 45 ns
( ) OE -0UT0 tomL2 - 35 45 ns
CLK-SDO toHL - 40 ns
et e | | s 0w
CLK twet) | v =GND 20 - - ns
LE twiL) Rext=930Q 20 - - ns
Feik 2?1 ggfg - - 25 MHz
LE th(L) lour=20mA 10 - - ns
C1=100nF
LE tsu) C2=22F 10 - - ns
SDI thp) Cspo=10PF 5 - - ns
SDI tou) V=33V 3 - - ns
CLK t, - - 500 ns
CLK te - - 500 ns
SDO tr sbo - 10 - ns
SDI te spi - 10 - ns
tor - 30 40 ns
tof - 30 40 ns
OE tw(oE) 70 100 - ns
*MBI5035 , OoUT2n+1 OuUT2n 5ns,
2013 3 ,VvV2.01




MBI15035 16 LED
(Voo= 3.3V)
LE-OUTO toLH1 - 65 75 ns
( ) OE -0UTO toLH2 - 65 75 ns
CLK-SDO toLH - - 50 ns
LE-OUTO toHL1 40 50 ns
( ) OE -OUT0 toHL2 - 40 50 ns
CLK-SDO toHL ] i 50 s
% Output Group 1~
Output Group 2 tstagt Vv - 10 15 ns
CLK twct) | v =GND 20 - i ns
LE tW(L) EGXEZS%?)OQ 20 _ _ ns
FCLK Ct;»] OPF - - 20 MHz
LE th(L) lout=20mA 10 - . ns
C1=100nF
- fsu) C2=22F 10 - . ns
SO tho) Cspo=10PF 5 - - ns
SDI tao) V. =3.3V 3 - - .
CLK t, - - 500 ns
CLK te - - 500 ns
SbO tspo - 10 - ns
S tr.si - 10 - ns
for - 35 45 ns
tor - 35 45 ns
E tw(OE) 100 130 - ns
*MBI5035 OUT2n+1 ouT2n 10ns,
Ioo l ——|—_VDD
— |
ViH,ViL 5 VDD mo_m‘v_oi;
Function CLK —e
Generatori LE ouT14 A 3
sl e
R-EXT GND SDO CL
Logic Input
Waveform - w
v Iref CL
0V.._/_\_ l l
t=t=10ns = = — =
2013 3 ,V2.01




MBI15035

16

LED

twcLk)
CLK 50%— 50% 50%7Z \
SDI
_______________ .
SDO 50% X
\
D EE—
toLH, toHL twi >
s0%— \ 50%
LE N
—> < >
thiL) tsue)
OE
jmmmmmmmmmmm————a
OUTn X 50%
______________________________________ 7/
toLH1, toHL
_ tw(oE)
OE <
mﬂ>§\
toHL2
OUTn !
90%
50%
10%
tof
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MBI15035

16 LED

MBI5035
MBI5035
1)
2)

LED

+3%

+6%
LED (Vi)

MBI5035 Vps Vs. IOUT@VDD=5-0V

50

45

40

35 A,

30

25

lout(MA)

20

15
10

0.5

Vbs(V)

a5
a5

MBIS035 Vi5 vs Loy @Vep=3.3V

UL NS T UL

/
25 j

30 f

lout(mMA)

10 W

L}

0.5

wr o avan
Vol V)
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MBI15035 16 LED
Rext (IOUT)
MBI5035 REXT VS. lOUT
45
40 ¢ \
35 K
30
< i
£ 25 \
= 20
3
- 15 -
10 F
\
0 1000 2000 3000 4000 5000 6000 7000
Rext (ohm)
VR—EXT:1 .24V IOUT:VR—EXT *(1 /ReXt)X1 5; Rext :(VR—EXT/IOUT)X1 5
VRExT R-EXT Rext R-EXT 930Q
20mA 1860Q 10mA
MBI15035 16 -OUT2n OUT2n +1 5ns (Vpp=
5.0V)
2013 3 ,V2.01
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MBI15035 16 LED
“Pb-Free & Green”
” Pb-Free & Green" RoHS 100%
(SnPb)
100% (SnPb) JEDEC J-STD-020C
J-STD-020C 245°C 260°C ( ),
Temperature (C)
300
5 07
2557C 260C*2&
250 245°C15C
240°C
I
217°C
30s max
0 Average ramp-up y > Ramp-down
rate= 0.7C/S g 6°C/s (max)
150 — 100s max —»
100 Peak Temperature 245°C~260C < 10s
Average ramp-up \
rate 3 04C/s Average ramp-up
50 * rate= 3.3C/s
25
0
0 50 100 150 200 250 300
—_—————p Time (sec)

----Maximum peak temperature
—Recommended reflow profile

JEDEC J-STD-020C

P . Volume mm?® Volume mm? Volume mm?®
ackage Thickness <350 350-2000 = 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
=2.5mm 250 +0°C 245 +0°C 245 +0°C
* “Policy on Pb-free & Green Package”
2013 3 ,V2.01
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MBI15035 16 LED

(PD)
Pp(max)=(Tj-Ta)/Rn(-a) 16 Pp(act)=
(looXVop)+(lourxDutyxVpsx16)
Pp(act)==Pp(max) duty cycle
|OUT:{[(Tj—Ta)/Rth(j_a) ]_(IDDXVDD)}/VDS /Duty/1 6 T]:1 50°C
MBI5035 Maximum Power Dissipation at Various Ambient Temperature
Power Dissipation (W)
4.0
3.5 —— GF Type: Rth=53.28 /W
— GP Type: Rth=70.90 /W
3.0
25
1.0 :
Safe Operation Area
0.5
0.0
0 10 20 30 40 50 60 70 80
Ambient Temperature (°C)

Condition: loyt=50mA, 16 output channels
Device Type Ringa) CC/W)

GF 53.28

GP 70.90

Po(max)=(Tj—Ta)/R(-ay

2013 3 ,V2.01
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MBI15035 16 LED

(VLED)
(Vos) 0.2V~0.6V(lour=3~45mA)
Vieo LED Ve LED Vieo_.r Vieo_cg
Vbs=Viep—Vr, Vps 0.2V 0.6V

Viep R
\Y/ VF c8
- {h/ Vos ) { Vos

MBI5035 - = MBI5035

LED
“Application Note for 8-bit and 16-bit LED Drivers- Overshoot”

2013 3 ,V2.01
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MBI15035 16 LED

qaddigdddadis

]

6.0£0.2 8.0£0.3 /.62 REF.

- £0.2
0000000000 0 \%g'
1.0 TYP. = L ’H‘O.ZHO.W J Lw.o OMOB\\/

15.0x£0.2

—1.5+£0.2

]ﬁQMAX

—0.1£0.05

SEATING PLANE

MBI5035 GF
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MBI15035

16

LED

D

E1

] \
e} " '
. i T A :I
9, ! \ ™ \ /_,.n"
! "y } .
| ar
= L - -
R |
| 1 _ \
| ! ! i =
— bl LANE H
IS 6 1.
b ) T
Dimensions shown in inchs Dimensions shown in millimeters
SYMBOLS
I, INCM, MAX, I, INCM, MAX,
A 0.053 0.064 0.069 1.346 1.626 1.753
Al 0.004 0.006 0.010 0.102 0.152 0.254
AZ — — 0.059 — — 1.499
o 0.337 0.34 0.344 8.560 8.661 8.738
E 0.228 0.235 0.244 5.791 5.994 5.198
El 0.150 0.154 0.157 3.810 3.912 3.988
b 0.008 — 0.012 0.203 — 0.305
C 0.007 — 0.010 0.178 — 0.254
L 0.016 0.025 0.050 0.406 0.635 1.270
e 0.025 BASIC 0.635 BASIC
L1 0.041 BASIC 1.0414 BASIC
5 0 — | s o | - | s
MBI5035 GP
mm
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MBI15035 16 LED
IC
< Part number
MBIXXXX © oo e |D number —>
or °
MBIXXX If l l

V1.00

V1.01

V2.00

W(W|>> A

V2.01

@

MBI5035GF-B

SOP24L-300-1.00

0.28

MBI5035GP-B

SSOP24L-150-0.64

0.11

?“@Lph [t (PO) > 5 sfe fapy” F‘PFFIE UIJ ﬂ |
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MBI15035 16 LED
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