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JX15020
QOMacrobIock

16 LED
Small Outline Package
® 16 —_—
[ ] /‘I%
1
3~45mA@Vpp=5V O @5
3~30mA@Vop=3.3V cﬂt:;-;l:'t@@ﬁ
. -
<+15 ( ), <25 ( ) GP: SOP24-300-1.00
<+15 ( ); <£3.0 ( )
L Shrink SOP
° OE 70ns( )
o 25MHz
o Schmitt trigger
° 3.3/5.0
° GF: SOP24-300-1.00
( )
<+2% <+3% |OUT=25mA@VDS=O.7V
|OUT=3mA~30mA@VDS=O.7V; VDD=3-3V
<£2.5% <+3% lour=3MA~45mA@Vps=0.7V: Vop=5.0V
JX15020 PrecisionDrive™ LED IC CMOS
JXI15020 3.3 5 16
3~45mA LED IC +2 @lour
=25mA +2.5 @Iloyr =3mA IC +3% (Vbs)
0.1% (Vob) 1%
JX15020 LED
JX15020 17 LED JXI5020 25MHz
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18 6F 4
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JXI15020 16 LED
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JX15020 16 LED
Voo 0~7.0 \
V|N -0.4~VDD+O.4 V
lout +45 mA
VDS -0.5~+17.0 \%
IGND 720 mA
GF-type 1.69
( 25°C ) Pp w
GP-type 1.37
. GF-type 74 .
( 25°C ) Rin(-a) c/w
GP-type 91
IC Topr -40~+85 °C
IC Tstg -55~+150 °C
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JX15020 16 LED
(Vpp= 5.0V)
Voo - 45 5.0 5.5 Y
Vos OUT0~O0UT15 - - 17.0 v
lour 3 - 45 mA
lon SDO - - -1.0 mA
loL SDO - - 1.0 mA
Vi Ta=-40~85°C 0.7Vop| - Voo Vv
ViL Ta=-40~85°C GND - |03*Vpp| V
lo Vps=17.0V - - 0.5 LA
o0 VoL lo.=+1.0mA - - 0.4 v
Vo lon=-1.0mA 4.6 - - Vv
1 louT1 Vps=1.0V Rex=6000 Q - 3.1 - mA
dlgurs o= IMA g =6000 O - | w15 | 25 | %
Vps=1.0V
2 lour2 Vps=1.0V Rex=720 Q - 25.8 - mA
dov: (2200 [Re=7200 - s5 | 2 | %
vs. %/dVps =1.0~3.0V - +0.1 - %IV
vs. %/dVpp =4.5~5.5V - - +1.0 | %NV
Pull-up Rin(up)  |OE 250 | 500 | 800 KQ
Pull-down Rin(down) |LE 250 | 500 | 800 KQ
lbp(0ff) 1 |Rey= ,OUTO~OUT15 =Off - 2.8
“OFF” lbp(0ff) 2 |Re=1240Q, OUTO ~OUT15 =Off | - 4.8
lop(0ff) 3 |Re=620Q, OUTO ~OUT15 =Off - 6.8 mA
“ON’ lbp(0N) 1 |Rex=1240Q,0UTO~OUT15=0n| - 5.2 8.2
loo(0n) 2 |R.,=620Q, OUTO~OUT15=0n - 6.5 9.5
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JXI15020 16 LED
(Vpp= 3.3V)
Voo - 3.0 3.3 45 Y%
Vbs OUT0~O0UT15 - - 17.0 \
IOUT 3 - 30 mA
lon SDO - - -1.0 mA
lot SDO - - 1.0 mA
ViH Ta=-40~85°C 0-7*VDD - Vob V
Vi Ta=-40~85°C GND - 03*Vpp| V
lon Vps=17.0V - - 0.5 UA
Vo|_ |o|_=+1 .OmA - - 04 \%
SDO
Vor loy=-1.0mA 2.9 - - Y%
1 loutt Vps=1.0V Rex=6000Q - 3.1 - mA
loi=3.1TmA
dlours Vosiov.  |Rex=60000 - | 15 | 25 | %
2 IOUT2 VDS=1 OV Rext=7200 - 258 - mA
lo.=25.8mA
dlour vestov [Re=7200 - | 15 | 22 %
vs. %/dVps =1.0~3.0V - +0.1 - %I\
vs. %/dVpp =3.0~3.6V - - +1.0 | %V
Pull-up Rin(up) OE 250 | 500 800 KQ
Pull-down Rin(down) |LE 250 500 800 KQ
lbp(off) 1 |Ree=  ,OUTO~OUT15 =Off - 1.7 2.3
“OFF” lo(0ff) 2 |R=1851Q,0UTO~0OUT15=0ff| - 39 | 45
lo(0ff) 3 |R,,=7480,0UTO~OUT15=0ff | - 5.2 5.8 mA
ON’ lbo(on) 1 |R,,=1851Q,0UTO~OUT15=0n| - 3.9 4.5
lo(on) 2 |R_,=748Q,0UT0~OUT15=0n | - 52 | 58
Ioo l —-|-_ Vop
= lout
VDD - -«
OF ouTo
Iﬂ& / CLK . Vos
LE ouT15O—> =
SDI
R-EXT GND SDO
—_,1 Vi, ViL
Iref l
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JXI15020 16 LED
(Vo= 5.0V)
CLK-OUT2n ¢ - 50 70 ns
CLK-OUT2n +1 PL - 35 55 ns
LE-OUT2n - 50 70 ns
—— tpLH2
( ) LE-OUT2n +1 - 35 55 ns
OE-OUT2n - 50 70 ns
e — toLHs
OE-0OUT2n +1 - 35 55 ns
CLK-SDO toLH - 20 40 ns
CLK-OUT2n ¢ - 90 110 ns
—_—— HL
CLK-OUT2n +1 PrL - 75 95 ns
LE-OUT2n - 90 110 ns
e — toHL2
( ) LE-OUT2n +1 - 75 95 ns
— Vpp=5.0V ns
OE-0OUT2n - 90 110
— tpHL3 VDS=1 .0V
OE-0UT2n +1 Vit=Vop - 75 95 ns
CLK-SDO fore \é'L:%';‘g’Q ] 20 40 ns
ext™
CLK tw(CLK) V. =4.5V 20 - - ns
LE tw) &:1 gi? 20 - - ns
OE* tw(oE) 70 100 - ns
LE Hold Time thL) 30 - - ns
LE Setup Time tsu) 5 - - ns
SDI Hold Time tho) 5 - - ns
SDI  Setup Time tsuo) 3 - - ns
CLK tr - - 500 ns
CLK t - - 500 ns
SDO tr,SDO - 10 - ns
SDI Tf’SDO - 10 - ns
tor - 40 - ns
tor - 55 - ns
* OE
** OUT2n+1 (e.g. OUT1, OUT3, OUTS5, etc.) OUT2n (e.g. OUT2, OUT4, OUTS, etc.)
35ns. JXI15020 ,
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JX15020 16 LED

(Vo= 3.3V)
CLK-OUT2n ¢ - 50 70 ns
CLK-OUT2n +1 Lt - 35 55 ns
LE-OUT2n - 50 70 ns
—— toLh2
( ) LE-OUT2n +1 - 35 55 ns
OE-OUT2n - 50 70 ns
e — toLHa
OE-OUT2n +1 - 35 55 ns
CLK'SDO tpLH - 20 40 ns
CLK-OUT2n ¢ - 115 135 ns
p— HLA
CLK-OUT2n +1 i - 100 | 120 ns
LE-OUT2n - 115 135 ns
p— toHL2
( ) LE-OUT2n +1 - 100 120 ns
~= VDD=3.3V ns
OE-0OUT2n - 105 125
— tpHL3 VDS=1 .0V
OE-OUT2n +1 Viu=Voo - 90 110 ns
V,.=GND
CLK-SDO t I - 20 40 ns
pHL Rex=930Q
CLK tw(cLk) V,=3.0V 20 - . ns
LE twil) gt: gop(; 20 - i ns
OE* tw(oE) 100 130 - ns
LE Hold Time thL) 30 - - ns
LE Setup Time tsu(L) 5 - - ns
SDI Hold Time tho) 5 - - ns
SDI  Setup Time tsup) 3 - - ns
CLK tr - - 500 ns
CLK t - - 500 ns
SDO trspo - 10 - ns
SDI Tf’SDO - 10 - ns
tor = 40 - nS
tof - 65 - ns
Iop l —_|__VDD
» = lout
DD
ViH, ViL o ouTo AAA
CLK - —e
LE out15[O——"\N\—e
RL
SDI —| |—1
R-EXT GND SDbo o |

SVJ_\_ Iref l —cC
V..o

tr=tf=10ns — — — —
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JX15020 16 LED
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JX15020 16 ED

JXI15020 LED
JXI15020
1) +2.5% +3%
2) LED (Ve)
lour(mA) JXI5020 Iyt Vs. Vps at Various Ryt ,Vpp=5.0V

Vos(V)

lout(MA) JXI5020 oyt vs. Vpg at Various Reyt,Vpp=3.3V

Vps(V)
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JX15020 16 LED
Rext (IOUT)
|OUT(mA) JXI5020 Rext V8. louT
50
40
30
20 F
10 F
0
0 1000 2000 3000 4000 5000 6000
Rext(Q)
Vrext=1.24V  lour=Vrext*(1/Rext)x15; Rext =(Vr-ext/lout)X15
VRExT R-EXT Rext R-EXT 744Q
1860Q 10mA
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JX15020

LED

“Pb-Free & Green”

” Pb-Free & Green" RoHS 100%
(SnPb)
100% 215°C 240°C (SnPb)
J-STD-020C 245°C 260 °C( )
Temperature ()
300
+0
255 260 g
250 245 5
240
\
217
30s max
200
Average ramp-up g ar}qsp(-rc]iqc;:?
rate=0.7 /s —_—
150 — 100s max —»
100 Peak Temperature245 ~260 < 10s
Average ramp-up \
rate 5 04 Is Average ramp-up
50 * rate=3.3 /s
25
0
0 50 100 150 200 250 300
—_—eeep»- Time (seC)

----Maximum peak temperature
—Recommended reflow profile

Acc. J-STD-020C

Package Thickness Volume mm?® Volume mm?® Volume mm?®
9 <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”
-13- 2009 9 V1.01



JX15020

16 LED

(Pp)
Pp(max)=(Tj—Ta)/Rn(.a 16 Pp(act)=
(-a)
(IooXVpp)*(loutxDutyxVpsx16)
Pp(act)=Pp(max) duty cycle
lout={[(Tj—Ta)/Ring-a) ]-(looXVop)}/Vps /Duty/16 Tj=150°C
lout vs. Duty Cycle@ Rinj.a=74 /W loyr vs. Duty Cycle@ Rypj.=91 /W

Max. loyr(mA) Max. loyt(mA)

50 50

40 — —e—VDS=1V@Ta=25 40r e —e— VDS=1V@Ta=25
30 | \’\’\‘\! —8— VDS=1V@Ta=85 30 | —=— VDS=1V@Ta=85

—a— VDS=2V@Ta=25 —a— VDS=2V@Ta=25

20 —%— VDS=2V@Ta=85 20 —%— VDS=2V@Ta=85
10 10

0 0

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Duty Cycle Duty Cycle
JXI5020GF JX15020GP

Condition: loyt=45mA, 16 output channels
Device Type Ring-a) (CC/W)
GF 74
GP 91

Po(max)=(Tj-Ta)/Rin-a)

Power Dissipation (W)

JXI15020 Maximum Power Dissipation at Various Ambient Temperature

2.5

2.0

GF Type: Rth=74°C/W

B GP Type: Rth=91"C/W

1.5

\

1.0

Safe Operation Area

0.5

0.0

10 20 30 40 50 60 70 80 90 100

Ambient Temperature (°C)
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JX15020 16 LED
(Viep)
0.4V~0.8V(lour=3~45mA)
VDS=VLED_VF VLED=5V (VDS) PD(aCt)>PD(maX)
Vieo Zener diode Vbrop Vbs=(VLep—Vr)-Voror
(Vbs) Zener
VLED\ _____ (Vien)
}VDrop VDrop {
VF{ Vbs Ve { Vos
= = JXI5020 = T JXI5020
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JX15020 6 .
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]
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wred b ALowon e oL
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JX15020 16 LED

24 13

HHHHWHHHHH . : .
o ]IL____ .

HHHHHHHHHHHH____

77
- H-] 4 4 «
— GAUGE PLANE I,u'l ."II '|/ /f‘
AN -
= 3 b
4>\ W SEATIMG FLAME E? o
> 'L
L1
STTEELE Dimensions shown in inches Dimensions shown in millimeters
MIN. NOM. MAX. MIN. NOM. 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
A2 — — 0.059 — — 1.499
D 0.337 0.341 0.344 8.560 8.661 8.738
0.228 0.236 0.244 5.791 5.994 6.198
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
[©) 0 — 8 0 — 8

JX15020GP

mm
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JX15020

LED

IC

XXXXXXXX ©

o

—T—P»IXIXXXXXo oo
JXIXXXX © co ® XXXXXXXXcot————
IC
V1.00 A
(@)
JXI5020GF SOP24L-300-1.00 0.28
JXI5020GP SSOP24L-150-0.64 0.11
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JX15020 16 LED

-19- 2009 9 V1.01



