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MBI5036

acroblock
16 LED
e 16 Small Outline Package
3~60mA
- 50 8~60mA
- 33 3~45mA
°
- (on the fly) IC
- ” (data in, error out)
“0” GF: SOP24-300-1.00
° LED
° 64 12.5%~200% Shrink SOP
°
- <15 ( )
- <3 ()
°
- OE ( ) 35ns
b GP: SSOP24L-150-0.64
° 30MHz
o Schmitt trigger
MBI5036 MBI5036 SDI
16 LED MBI5026 LED
MBI5036 PrecisionDrive™
MBI5036 Share-I-O™
MBI5036 MBI5026/7/9 LED LED
MBI5026/7/9 PCB
Share-I-O™ LED
MBI5036
MBI5036 16 16 SDI
MBI5036 LE
16 LED 16
(Vf) LED R-EXT
MBI5036 LED 64 (
(Rext) 12.5%~200%)
3mA~60mA LED
17 Share-I-O™
30MHz OE
MBI5036 LED MBI5036 MBI5026/7/9 PCB
LED IC (on-the-fly)
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MBI5036

Macroblock

16 LED

MBI5036GF/GP

Pin
GND

SDI
LE

CLK
LE (data strobe )

CLK

OuUTO0~0UT15

oF OE OUT0~O0UT15 OE
o OUTO~O0UT15 ( ) OF

SDO SDI

R-EXT
VDD 3.3V/I5V
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MBI5036 16 LED
OUTO OUT1 OuUT14 OUT15
R-EXT O — T
VDD
A
OF > LED /
16
LE b—l > —|
4 6 b 16
L GND L
CLK Oib—o 4 16 1 16
> 16 4I>_>OSDO
SDI O > .
116
OE LE
T VDD T VDD
IN ? IN
= L
CLK, SDI SDO

VDD
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MBI15036 16 LED
VDD 0~7 \Y
(SDI, OE, LE, CLK) Vin -0.4~Vpp+0.4 v
(OUTO~0UT15) lour +60 mA
Vs -0.5~17 v
lenD +960 mA
GF B, 2.36 W
( 25°C ) |GP 1.80
GF 52.90 .
o Ring-a) C/W
( 25°C ) |GP 69.50
IC Topr -40~+85 °C
IC Teg -55~+150 °C
HBM (MIL-STD-883G Method ] Class 3A ]
3015.7 (4000V~7999V)
MM (JEDEC EIA/JESD22-A115 Class B

)

(200V~399V)
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MBI15036 16 LED

(VDD= 5OV)

Voo - 45 5.0 5.5 \Y;

Vos OUTO~ OUT15 - - 17.0 v

lout 8 - 60 mA

lox SDO - - -1.0 mA

oL SDO - - 1.0 mA

Vi Ta=-40~85°C 0.7xVpp | - Voo %

Vi Ta=-40~85°C GND - ]03xVpp| V

loH Vps=17.0V - - 0.5 A

<00 VoL lo.=+1.0mA - - 0.4 %

Von lon=-1.0mA 4.6 - - %

() dlour 25 v Re=7000 - | 15 | 80 | %

() dlorz [2UTa Re=7000 - | 30 | 60 | %

DS -
vs. * | %/dVps ReXF?OOQ%gS&:;'OW:a'OV’ i £01 | 03 | %/V
vs. * | %/dVpp (Vop) =4.5V~5.5V - +05 | #1.0 | %/V
LED * | Voptn |- - 0.35 - %
Pull-up Rn(up) |OE 250 450 800 KQ
Pull-down Rin(down) |LE 250 450 800 KQ
. loo(0ff) 1 |Re= , OUTO~OUT15=Off, - 2.2 -
lop(off) 2 |R.«=700Q, OUTO ~OUT15=0ff, - 5.4 - mA
L loo(0n) 1 |Re=700Q, OUTO~OUT15=0On, - 5.9 -
Tre IC 135 150 165 °C
*LED (Vsp1H) " ”
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MBI15036 16 LED
(VDD:3.3V)
Vb - 3.0 3.3 3.6 \
Vbs OUTO~ OUT15 - - 17.0 v
|OUT 3 - 45 mA
IOH SDO - - -1.0 mA
loL SDO - - 1.0 mA
Vi Ta=-40~85°C 0.7xVpp - Vob V
Vi Ta=-40~85°C GND - .3xVpp \Y
|OH VDS:1 7.0V - - 0.5 |JA
Vo|_ |o|_=+1 .OmA - - 04 \%
SDO
VOH IOH='1 .0mA 2.9 - - \Y
lour=20mA
( ) dlours T3 _Or\"/ Rex=700Q - +1.5 | 3.0 %
lour=20mA
( ) dlourz 273 _Or{‘/ Rex=700Q - +3.0 | 6.0 %
. o (Vps) =1.0V~3.0V ) o
VS. %/dVps R.,=7000@20mA 0.1 0.3 %o | V
VS. * %/dVpp (Vpp) =3.0V~3.6V - 0.5 +1.0 % IV
LED ** Vob,TH - - 0.35 - \
Pull-up Rin(up) |OE 250 450 800 KQ
Pull-down Rin(down) |LE 250 450 800 KQ
lbp(off) 1 |Re= , OUTO~OUT15=0ff, - 1.8 -
lop(0ff) 2 |R.=700Q, OUTO ~OUT15=0ff, - 5.0 - mA
lop(on) 1 |R.=700Q, OUTO~OUT15=0n, - 53 -
Trr IC 135 150 165 °C
**LED (VSD'TH) ” ”
)
Iop =
lout
v
- DD Wj’o «—
(GRS . Vbs
N / CLK
LE OuUT15 O_O
DI loi =
R-EXT GND sbo
|
_z VIH,ViL oL
Yoa
Iref l
e — — 1
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MBI15036 16 LED
(VDD= 5OV)
LE-SDO toLs - 95 70 ns
CLK-SDO tpLH1 - 25 30 ns
( ) LE-OUTO toLH2 - 20 - ns
OE -0UTO toLHs - 20 - ns
LE-SDO tp|_s - 55 70 ns
CLK-SDO tpHL1 - 25 30 ns
( ) LE-0OUTO toHL2 - 28 - ns
OE -0UTO toHL3 - 28 - ns
OUTn-0UTn +1 tstag Vpp=5.0V - - 5 ns
VDS=1 .0V
CLK tw(CLK) Viu=Vop 15 - - ns
LE twi) Vi.=GND 15 - - ns
Rex=700Q
FCLK RL=1 620 - - 30 MHz
LE Hold Time th) C=10pF 10 - - ns
|OUT=20mA
LE Setup Time tsu(L) C,=100nF 10 - - ns
SDI Hold Time tho) Co=22F 5 - - ns
CSDO=1 OpF
SDI  Setup Time tsuo) 3 - - ns
CLK * tr - - 500 ns
CLK * ts - - 500 ns
SDO tr,SDO - 10 - ns
SDO tf7SDo - 10 - ns
tor 15 25 - ns
tof 10 15 - ns
* terRa 300 350 400 ns
E ( ) tw(oE) 35 40 - ns
— Rex=280Q
OE ( ) tw(oE) Ioth=50mA 35 40 - ns
* IC tr ff
> 300ns MBI5036
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MBI15036 16 LED
(VDD= 33V)
LE-SDO tpLS - 85 100 ns
CLK-SDO tpLH1 - 30 35 ns
( ) LE-OUTO toLH2 30 - ns
OE -0UTO toLHs - 30 - ns
LE-SDO tpLS - 85 100 ns
CLK-SDO tpHL1 - 30 35 ns
( ) LE-0OUTO toHL2 - 40 - ns
OE -0UTO toHL3 - 40 - ns
OUTn-0UTn +1 tstag Vpp=3.3V - - 5 ns
VDS=1 .0V
CLK tW(CLK) Viu=Vop 20 - - ns
LE tw(L) Vi.=GND 15 - - ns
Rex=700Q
FCLK RL=1 620 - - 25 MHz
LE Hold Time the) C=10pF 10 - - ns
|OUT=20mA
LE Setup Time tsu(L) C,=100nF 10 - - ns
SDI Hold Time tho) C,=22uF 5 - - ns
CSDO=1 OpF
SDI  Setup Time tsuo) 3 - - ns
CLK * tr - - 500 ns
CLK * t - - 500 ns
SDO tr,SDO - 10 - ns
SDO tf’SDO - 10 - ns
tor 20 30 - ns
tof 30 40 - ns
* terRu1 300 350 400 ns
E ( ) tw(OE) 50 70 - ns
— Rext=312Q
OE ( ) twoE) lour=45mA - 300 - ns
* IC tr ff
o 300ns MBI5036
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MBI15036

16 LED

Vi Vi vbb DYV
—— SDI ouTo &
Function J CLK Vos N
Generator ——— LE ouT15 O—m—‘
—— OE
R-EXT GND SDO o
T Ve C,=22u0F
Vik=VDD 7 Rext Cspo
™1
2
twicLk)
50% 50% 50%_ |/ \
CLK — 7
SDI
_______________ \l/ 50% 2
SDO /
N e e o Y
toLH1, ToHL1 P twiL) R
LE 50%_J/ 3\50%
< th(L) > < tsu(L) »
LOW = OUTPUTS ENABLED
OE
’50% HIGH = OUTPUT OFF
OUTn )
______________________________________ 7/
LOW = OUTPUT ON
toLH2, toHL2 g
tw(or)
O 50%\|
toHL3
OUTn -m%%
10%
tof
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MBI15036 16 LED

/ \_50%
LE

. / N\

tERR-I

] ]
50M
|
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LED

16

MBI15036

LE

CLK

LE

16

SDI

LED

12 13 14 15

1

UYL
07 be D5 D4 D3 D2

10

]
Do

14 D13 D12 D11

]

CLK

L L L L L
L Z LZ owLZWwzZz L =z
OO OO OO O O° O O
[To]
o - N -
[a} [a) [a) [a)
_H w
[a)
|
To}
o ~— (qV] ™ ~
_ | = = = = (@]
=) E_E -] ) ) 2 2 [a)
n 4 |0 @) o (@) @) @) ()
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MBI15036 16 LED
LE
CLK LE
( )
SDO
* LE
LE 6 CLK LED
SDO
LE SDO
LE
(tpLS)
LED LED 0
LED LED
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MBI15036 16 LED

MBI5036 “ , LED LED
-
“”  OE terrs  MBI5036
LED wor
oo g
MBI5036 SDO
SDO “0” OE
A A A A A A A A
CLK Tm 15 0 1 2 14 15 0 1
| teRR-I | ,tp'-sl
" e
I
: : S
| | L
| | | |
| T |
_ | [
OE | b
! oy
o
! |
————————————— |
SDO ER(n-‘l)[><ER(n-1)[><D(n+1)[15>< ERn[15] ><ERn[14><: ERN[13] ><ERn[0]><D(n+2)[h%R(nﬂ)ﬂ%
! |
_____________ P 1 |
1. (1)  =1"(2)OE > teppa
MBI5036 “q”
2. LE (tous) MBI5036
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MBI15036 16 LED

soo I L e

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit3 Bit2 Bit1 Bit0

SDI 16 16 ( 6 9
=0101)  LE 16 16
"0101”
MSB LSB

e.g
F Dl c|B|]A]9 | 8 ]7]6]5] 4] 3] 2]11]o0
0 1 1 1 o] o] o | 1 0 1 6'b101011
00 0.33xVppt0.1V
F-E LED o1( ) 0.45xVppt0.1V
(Vsp,mH) 10 0.58xVppt0.1V
11* 0.73xVppt0.1V
00
01 LE SDO
D~C 10 OE SDO
M) OE LE SDO
00( )
01
B~A
10
11
9~6 0101
5~0 000000 ~ 6'b101011 () 64 (
111111 : 12.5%~200%)
* =11 VDD:SV LED (VSD,TH) =0.73x VDD+0.4V
LED (VSD,TH) :0.73XVDD
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MBI15036 16

LED

LED

LED (VsptH)  0.45xVpp Vsp,H MBI5036

Vieo

TN

<4]_| "
Vps
VspTH

L

MBI5036 LED LED
MBI5036 LED VspH
LED Vsp,mH Vsp,mH

LED VspH  Vieo Voo

Vps=Viep — | X R=VEnoman
LED Vbs=Viep — | X R=VEhort) ; VF (shorty<VF (normal)
Vsp.TH
Viep — | X R=VEnoma)y<Vsp,tH<VLep — | X R=VEghon)

LED  VEnormay=3.5~3.7V
VEshory<1.9V
R (R=0)
Viep=4.7~5.3V

Vps=1~1.8V
LED Vps>3.2V
Vpp=5V  Vpg, 11 = 0.45xVpp =2.25V
Vpp=3.3V  Vpg, 14 =0.73xVpp=2.41V

Voo  Vien R LED

LED

MBI5036

VSD.TH

LED
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MBI5036 16 LED

MBI5036 LED
MBI5036
1 +1.5% +3%

(Ve)

MBI15036 IOUT VS. VDS at VDD=5'0V

lout(mA)
60

50
40
30
20

10

0
0.0 0.5 1.0 1.5 2.0 25 3.0

Vps(V)

MBI5036 oyt vs. Vps at Vpp=3.3V
lout(MA) ouT DS DD

60
50
40
30
20

10

0

0.0 0.5 1.0 2.0 25 3.0

1.5
Vps(V)
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MBI5036 16 LED
5 Rext (lour)
MBI5036 Ry, vS. loyr
lout(MA)

70

60 ¢

50 \

40 \

30 \

20 ——

10 o

0
0 500 1000 1500 2000 2500 3000
Rext(Q)
5
VR_EXT:0.61VO|t X G, IOUT: (VR—EXT/Rext) x23.0
VRrEXT R-EXT Rext R-EXT G
0 5 G 1 Rex=700Q
20.2mA G
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MBI15036 16 LED
Gain Gain
1.938 —5 0.488 y
1.615 —» 0.406 —»
1.246 32 steps 0.312 32 steps
Default
value 1
0.877 0.218—>
0.508 0.125 )
S g3 8 g i3 - g g R
Note: HC=1 Gain range=( 1.938 ~ 0.508 ) Note: HC=0  Gain range=( 0.488 ~ 0.125)
0 9 6 G
6’'b000000 6’b111111 64
F E D C B A 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - HC | DA4 | DA3 | DA2 | DA1 | DAO
. 5 HC HC=0 ;. HC=1
2. 4 0 DA4 ~ DAO
G
HC=1, D=(65xG-33)/3
HC=0, D=(256xG-32)/3
D
D= DA4x2*+DA3x2°+DA2x2*+DA1x2"+DA0x2°
1 -HC 5 — DA4~DAO
HC=1, G=1.246, D=(65x1.246-33)/3=16
D
D=16=1x2"+0x2>+0x2%+0x2"+0x2°
5 0 6’b110000
MBI5036 16 OUTn OUTn+1 5ns
-18 - 2009 3 ,V2.00



MBI15036

16 LED

(PD)

Po (max) = (Tj - Ta) / Ringa) 16 Py (act)
= (IDD X VDD) + (IOUT X DUty X Vps X 16) Po (aCt) = Pp (maX) duty CyCle
IOUT = { [ (Tj — Ta) / Rth(j-a)) - (IDD X VDD} } / VDS/ Duty /16 TJ =150°C
lout vs. Duty Cycle@ Rin.2=52.9 /W lout vs. Duty Cycle@ Rin2=69.5 /W
Max. loyr(mA) Max. loyt(mA)
70 70
60 * = = * % & & & S 60 = = = - - - - —
50 | \x\x\ — s niares 50 N ez
ol o 40 e, —eaeren
gg F 30 \N
10 2
0 10
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0
Duty Cycle 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Duty Cycle
MBI5036GF MBI5036GP
Ring-a) (°C/W)
GF 52.90
GP 69.50

PD (max) = (Tj - Ta) / Rth(j—a)

3.0

2.5

2.0

1.5

1.0

0.5

0.0

MBI5036 Maximum Power Dissipation at Various Ambient Temperature
Power Dissipation (W)

—— GF Type: Rth=52.9°C/W

GP Type: Rth=69.5 C/W

Safe Operation Area

10 20 30 40

50 60 70

Ambient Temperature (°C)

80

90 100
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MBI15036 16 LED

(VLED)
(Vps) 0.4V~1.0V Vps=Viep—VE  Viep
=5V (Vbs) Pp(act) > Pp(max) Vieo
Vbrop Vs = (Viep —VF) — Vorop (Vbs)

MBI5036

LED
“Application Note for 8-bit and 16-bit LED Drivers- Overshoot”
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MBI15036 16 LED

il —

6.0£0.2 8.0+£0.3 /.62 REF.

O
SililildikihikikakikiE =
1.0 TYP. — L JLOMO J L O°~10“\\/

13.0£0.2

—1.5+0.2
AT | e
0.1£0.05
SEATING PLANE
MBI5036GF
ﬂ-ﬁilﬂi@.\mﬁ
NN
N [@N|
A 9
S
M QO
O
gJuuvuouduubndtuy -
0~8 | o
8.66+0.08 H
o0
O
[@N]
O
-+
/ S
O (i
0.254+0.05 | b.s3s .
— 5 S
~
MBI5036GP
mm
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MBI15036

16 LED
< Part number
ID number
MBIXXXX ©
| E
MBIXXXX © o l l
G:
IC
V1.00 A
V2.00 B
()
MBI5036GF SOP24-300-1.00 0.28
MBI5036GP SSOP24-150-0.64 0.1
-22._

2009

3

, V2.00



MBI15036 16 LED
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