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ShenZhen ChipSourceTek Technology Co. , Ltd.
TC5020AP/GF (44 S&CIC1560) 16 ALIEIR LED X35 IC

—. TC5020AP/GFF= i MR

TC5020AP/GF J& %2y LED SR jf it HIZI RS IEGR IC, "B WK CMOS AL e fr 4% 5 7 e, 7 LUK e
AT B N e ATt il 4% 50, TC5020AP/GF iy N HLIETE By 3.3 V~5 VM 16 M rLifIE, ATLL
FEREAM i tH Rt 3~32mA 1B E RILE LLSKA) LED. H— IC Pl IE A R 22 7/ T42.5%; 2/ IC TRl
Bt IR ZE SN T 23.6%: R UALRE A i 32 B (Vps) 24k, IBHIFERRREF 0.1%: H AR Z 445 s (Vop).
PRI IR AR AL A I E 1% . A8 3 AT LA i HIAS R BELARL R 122 R BHL 285K 1 % TC5020AP/GF - H 25 ) Fi
PR/, FESEHLH], 8] AR w1 LED AR L .

TC5020AP/GF {RAIEHy 1 e rT i s 11 K%, PRI mT DORE &> o 5 32 2 4> LED . 1E4h, TC5020AP/GF 7R
Sttt 25MHz () =i BB ey N LU 2 SR G0 KB Bl 2 4 L i 7 K .

—. TC5020AP/GFistE

> 16 ME I E
> T B 52 A v 0 A R R T PR R Y R
3~32mA@Vpp=5V;
3~20mA@Vpp=3.3V;
> ARONRE R R A
HIE R KZEFEH: <21.5%(—H) 5 <+2.5% (HAE)
SRR KEFE: <21.5%(—EH) 3 <+3.5% (FAfE)
> Pl R R B/KSE = 35ns (PRFEHH — S A AET);
> FIH—ANSMERE, FIsE 16 AN s e
> BA TR R A ONRE M
> EIERAEAL, Tk 25MHz;
> TAEHUEJEHE: 3.3V to 5V;
>
>
>
>

WARFIR AL RS TAE A (B VDD Hi) ;

WL RS 5 E R AL TR

KH SSOP-24 ##:H0 (Fifk: e=1.0mm; #{k: =0.635mm)
RiFHT LED Bfa, W, 2R EREE, P10 X AMAREA A TR .

=. TC5020AP/GFI{or B Bz B 1t B

ono [1]|® 24] vop
SDI[E: 23| REXT
CLK E 22| spo
Lol i |[2 0w
ouTo E ChipSourceTek | [20] our1s
ouTH [E: 19| ouT14
TC5020AP
ourz [7]| 1csoz0GF | L8] ourts
ours [ 8| 17] out12
ouT4 E 16| ouT11
ouTs |10 15| ouT10
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our7 |12 13| ours
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ShenZhen ChipSourceTek Technology Co. , Ltd.

TC5020AP/GF(:ff4i%: S&CIC1560) 16 fSr{E i LED 3KX35h IC
e Pz ThesHiR
1 GND FE 1512 %5 S DR B H i 2 B2 b g
2 SDI NI FETAT 25 2 BATEHE N 0
3 CLK BB S N, AL RS R AE R 8 B TR A R
By mim A\t , 29 LESZ S AR, BT ORI B AR eiEs, 2 LECV R ALE,
4 LE Sl
AR .
5~20 OUTI0:15] YL X 2 i i
21 OE/ RS IS e by,  OE/AMK ALY B 2 OUTO-OUT15 K%t .
22 SDO EATHEEE R, HFEE T AU i TC5020AP/GF .
23 REXT ANz FELBE TR 5 BT B H G 1 B B H 9
24 VDD NREEN PN

PO, TC5020AP/GFIh&E T B &l

ouTl OouUT1 OuUT14 OUT15

R-EXT O——H b i 5 4 D
VDD
BB
OF | 16 Grid i BRE 2 ChipSourceTek
r
16 TC5020AP/GFIhEE L &
LE 16 fr T e S 2%
To
GND =L
sDl O b 16 £ A BB ER 7 9% —|>—O SDO
CLK O @ ‘_
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ShenZhen ChipSourceTek Technology Co. , Ltd.

TC5020AP/GF (4% : S&CIC1560) 16 ALIEIR LED X35 IC
Fi.. TC5020AP/GFAI N Bk SR LB ...
OE i\ LE HAds
) VDD T VDD
IN INOM?
! e
WiRsRH
CLK, SDI i A ChipSourceTek spo #Hii
T VDD VDD

75+ TC5020AP/GFEEF

CLK LE OE/ SDI OUT0~0OUT15 SDO

S H L Dn Dn Dn-1 -=-- Dn-14 Dn-15 Dn-15

=3 L L Dn+1 AR Dn-14

£ H L Dn+2 Dn+2 Dn+1 - Dn-12 Dn-13 Dn-13

K X L Dn+3 Dn+2 Dn+1 - Dn-12 Dn-13 Dn-13

¥ X H Dn+3 fé LED A2 Dn-13
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ShenZhen ChipSourceTek Technology Co.
TC5020AP/GF (45 : S&CIC1560)

, Ltd.

16 fSr{E i LED 3KX35h IC

+. TC5020AP/GFRY 5 &

CLK E E E

D15 D14 i:ns i:nz Dil bio bg be br IDE '::ra 'n-t '::lz. bz i:it 'nu

1 12

13

14 18

o

ouTD

] L____r______
. DO OFF
L i oM

ouT1

m =
L oM

ouT2

m iy
oM

ouT3 I

- - don’t care
J\~ TC5020AP/GF 5 kR & i Bl

(i3

i1

By

LY L

Vbb

0~7.0

\Y

fiy N\ 3y P

VN

-0.2~vDD+0.2

\Y

A o i FEL R louT 32 mA/Channel
i H i o Vout -0.2~11.0 vV
B H RS AN leND 510 mA

T FEl

SOP24

SSOP24

SSOP24-1.0

SDIP24

Po
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1.95

ABHAE

SOP24
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RtH(-a)
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ShenZhen ChipSourceTek Technology Co. , Ltd.

TC5020AP/GF (- ff4i%: S&CIC1560) 16 {2 {E¥f LED IXzh IC
® TC5020AP/GFE il (Vpp=5.0V)
S RERS B &4F B/ME | EME | BKME | B
FEL R HEL TR Vobp 4.5 50 55 V
4 i e 52 FL Vbs OUT0~0UT15 -- - 11.0 Vv
lout 22 LI R (R4 e i 3 - 32 mA
a0 HH By FL R lon SDO - - -1.0 mA
loL SDO - -- 1.0 mA
= LA o7 VR \Y; Ta=-40~85°C 0.7°V - \Y; Vv
?fﬁﬁ]\ﬁﬁ”%EEE =] EE%ELF IH a O DD ’I’Z)D
R EER YRR Vi Ta=-40~85C GND - 0.3"Vbp V
i H it U LR lo Vps=11.0V - - 0.5 uA
VoL loL =+1.0mA - -- 04 V
it S E SDO
i35 Vo low =-1.0mA 46 4 - Vv
T LR louTt Vps=1.0V Rext=6000Q -- 3.1 - mA
lo,=3.1mA
HLR RS B dlogrs | o> Rext=6000Q - +1.5 +2.5 %
Vps=1.0V
i H R 2 louT2 Vos=1.0V Rext=720Q -- 25.8 - mA
lo.=25.8mA
HL S dlourz | o> Rex=7200) - +1.5 +2 %
Vps=1.0V
HEimEE vs. Hid B %/dVbs L E=1.0~3.0V - +0.1 - %IV
i E vs. HIEHE %/dVop HL Y5 H i =4.5~5.5V - +1.0 %IV
Pull-up HiFH Rin(up) OE 250 500 800 KQ
Pull-down Hi[H Rin(down) LE/ 250 500 800 KQ
Iop(off)1 Rext=A:3,0UT0 ~OUT15 =Off - 3.7
OFF | Ipp(off)2 | Rex=1250Q,0UT0 ~OUT15 =Off 6
F, S 5 R AR lop(off)3 | Rex=625Q,0UT0 ~OUT15 =Off - 8 mA
ON Iop(on)1 | Rex=1250Q,0UT0 ~OUT15 =On - 6
Iop(on)2 | Rex=625Q,0UT0 ~OUT15 =On - 8
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ShenZhen ChipSourceTek Technology Co. , Ltd.
TC5020AP/GF (4% : S&CIC1560) 16 ALIEIR LED X35 IC
® TC5020AP/GFE ikt (Vbp=3.3V)
¥ RERS B &4F B/ME | EME | BKME | B
YR H Vbp 3.0 3.3 45 V
4 i e 52 FL Vbs OUT0~0UT15 -- - 11.0 Vv
lout 2325 BLI R PR IO D0 3K L i 3 - 20 mA
a0 HH By FL R loH SDO - - -1.0 mA
loL SDO - -- 1.0 mA
 ELA A V Ta=-40~85C 0.7’V - V V
?fﬁﬁ]\ﬁﬁ”%EEE =] EE%ELF IH a O DD ’I’Z)D
R EER YRR Vi Ta=-40~85C GND - 0.3"Vbp V
gy L SRS ERL IR lon Vps=11.0V - - 0.5 uA
VoL loL =+1.0mA - -- 04 V
o HH i SDO
i 39 Vor low =-1.0mA 2.9 y: - v
T LR louTt Vps=1.0V Rext=6000Q -- 3.1 - mA
loL=3.1mA
HLR RS B dlours | oo™ Rext=6000Q - +15 +2.5 %
Vps=1.0V
i H R 2 louT2 Vos=1.0V Rext=1440Q - 12.9 - mA
loL=25.8mA
HL S dlourz | o> Rex=14400 - +1.5 +2 %
Vps=1.0V
HEimEE vs. Hid B %/dVbs By L HE=1.0~3.0V - +0.1 - %IV
i E vs. HIEHE %/dVop Y5 £ =3.0~3.6V - +1.0 %IV
Pull-up HiBH RiN(up) OE/ 300 KQ
Pull-down HFH Rin(down) LE 300 KQ
loo(off)1 Rext=£1%,0UT0 ~OUT15 =Off - 3.0
OFF | Ipp(off)2 | Rex=1250Q,0UT0 ~OUT15 =Off 5.3 4.5
F, S 5 R AR lop(off)3 | Rex=625Q,0UT0 ~OUT15 =Off - 7 5.8 mA
oN Ioo(on)1 | Rex=1250Q,0UT0 ~OUT15 =On - 53 4.5
lop(on)2 | Rex=625Q,0UT0 ~OUT15 =On - 7 5.8
Zh 2R e 3K FE
lop l —_|__
= lout
VIH, VIL o VDD e i
CLK et B D ——mme
LE ChipSourceTek m 3
TC5020AP/GF W
R-EXT GND Sbe cL i
— WL
a It l ch
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ShenZhen ChipSourceTek Technology Co. , Ltd.

TC5020AP/GF (4% : S&CIC1560) 16 ALIEIR LED X35 IC
® TC5020AP/GFEhZ4FE (Vop=5.0V)
etk il PR A RME | MEME | BRRE | B4
CLK-0UT2n -- 45 65 ns
tPLH1
CLK -0UT2n+1 -- 35 55 ns
LE - OUT2n -- 45 65 ns
iR B[l pEdE=n
LJ\_ o [) (AAER FLA 21 5y LE - OUT2n+1 tPLH2 . 35 55 s
HiA7)
OE/-0UT2n 45 65 ns
tPLH3
OE/ - OUT2n+1 35 55 ns
CLK-SDO tPLH 25 40 ns
CLK-0UT2n 45 65 ns
tPHL1
CLK -0UT2n+1 35 55 ns
- . .. | LE-OUT2n -- 45 65 ns
AR 4% A AR I [R] (AN 1 FRLASE tPHL2
S 1) LE - OUT2n+1 VDD=5.0V -- 35 55 ns
OE/-0OUT2n {PHL3 VDS=1.0V -- 50 70 ns
OE/ - OUT2n+1 VIH=VDD -- 40 60 ns
CLK-SDO tPHL VIL=GND 25 40 ns
CLK tW(CLK) | Rext=930Q 20 - -- ns
Wt 2 LE/ tW(L) | VL=4.5V 20 - - ns
OE/ tW(OE) | RL=162Q 50 100 - ns
LE f# Hold Time tH(L) CL=10pF 30 - - ns
LE ] Setup Time tSu(L) 5 - - ns
SDI ] Hold Time th(D) 5 - - ns
SDI ] Setup Time tsu(D) 3 - - ns
CLK 5 1y f KIETH [A] tr - - 500 ns
CLK 5 [ 85 KT B ] tf -- -- 500 ns
SDO HEF ] tr,SDO - 10 - ns
SDI ) [ [H) Tf,SDO - 10 - ns
P I 40 L 35 P E A7 TG T (1) tor -- 35 -- ns
P YA A A5 P RS S R (] tof -- 50 -- ns

*WAE 2 S, R TE R — S0 S 2% A R IR OE
**ZFHUETE OUT2n + 1 (e.g. OUT1, OUT3, OUTS5, etc.) 5 £i@E OUT2n (e.g. OUT2, OUT4, OUTS, etc.)[a] (1) 4t
RIS ]y 35ns. JXI5020 P 4 4B FL S DY RE, PR 7 250 5 A8 i 20 3 E AN (] PR A ] 330 S B IR P R R 1) FRL TR

E=

H.
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ShenZhen ChipSourceTek Technology Co. ,Ltd.
TC5020AP/GF (icff4i%s: S&CIC1560) 16 Ar{E LED I3} IC
® TC5020AP/GFE)#AF#1E (Vop=3.3V)
et inc) WK B/ME | BME | RKfE | B
CLK-0UT2n -- 45 65 ns
tPLH1
CLK - 0UT2n+1 -- 35 55 ns
LE - OUT2n -- 45 65 ns
E IR pEdlr=n
SERITRIOMEARE 7 =G| PHH2 - 35 55 ns
HLA7)
OE/-0UT2n 45 65 ns
tPLH3
OE/ - OUT2n+1 35 55 ns
CLK-SDO tPLH 25 40 ns
CLK - 0UT2n 45 65 ns
tPHLA
CLK - 0OUT2n+1 35 55 ns
LE - OUT2n -- 45 65 ns
A8 F A 3R B[R] (M 1y HLAGE tPHL2
S 1) LE - OUT2n+1 VDD=3.3V -- 35 55 ns
OE/-0UT2n {PHLS VDS=1.0V - 50 70 ns
OE/- OUT2n+1 VIH=VDD -- 40 60 ns
CLK-SDO tPHL VIL=GND 25 40 ns
CLK tW(CLK) | Rext=930Q 20 -- -- ns
Tt 5 i LE/ tW(L) VL=3.0V 20 - - ns
OF/ tW(OE) | RL=100Q 50 100 - ns
LE f#) Hold Time tH(L) CL=10 pF 30 - ns
LE 1) Setup Time tSu(L) 5 - - ns
SDI ffJ Hold Time th(D) 5 - - ns
SDI f] Setup Time tsu(D) 3 -- - ns
CLK 5 [ f5 K€ Tt [8] tr - - 500 ns
CLK W5 [ & KT B ] tf - - 500 ns
SDO 1€ Tt [a] tr,SDO -- 10 - ns
SDI [T B [a] Tf,SDO - 10 - ns
FEL YL HH R 1 RS T T Bk (1) tor - 35 - ns
FEL YL R 1 RS TS BB () tof - 50 - ns
www.ChipSourceTek.com % 8 T 4t 14 7 Version 1.0

Sales@ChipSourceTek. com

InFo@ChipSourceTek. com




Y] T B A A TR )
ShenZhen ChipSourceTek Technology Co. , Ltd.
TC5020AP/GF (44 S&CIC1560) 16 ALIEIR LED X35 IC

ZhAS M RO R L
lEVE

lot

Win, Vi S Mo ey —]
o= auTo Q—m\/\,—
BB o i BRI - i

4C LE ChipSourceTek OuUT1s

R

<o TC5020AP/GE._ E
R

_EXT GND Co
| EEmA e —
oV e

H=10n T —

JL. TC5020AP/GFHT 7 i T

twicLk)
50% S50% 50%——
o EIK 7z L /| \
tauD) thiD)
- TR iy aEh 9 Y S - - — ===
* oDI 50%- 50% /
\_ Lo J.r " N Jf

_______________ .
SDO %50% ><_

. o e
torH, thHL T
- LE 50%— 50%
-+ - P
thL) tau(L)

OUTn 50%

S i v i s

v LOW = #H s#Hijfisu
torH1. toHLY S

thimz tpHie

wiEERH

ChipSourceTek » twioe)

OE 5[;%3 Z 50%

toHLs oL Ha
—t-| 20% 5099%
50%
OUTn 10% 10%.

tof tc:ur
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ShenZhen ChipSourceTek Technology Co. , Ltd.
TC5020AP/GF (44 S&CIC1560) 16 ALIEIR LED X35 IC

+. TC5020AP/GFR FH{= &

mER
MK Pk TC5020AP/GF W LED SR F it L, @i 5@, EESR 5SRFRMER, Z25%
N BRIEE T
TC5020AP/GF 4t Sk«
> HIE A R BRI ZE RN T £2.5%, 108 A A Bk IR 2 N T 43.5%
> BAGAN S S B R R ) R A, W N BT B H R I R MK AN 22 LED R HEE (V) AR

1= VA
7

loyrimA) TCH020 lgyr vs. Vs at Various R, Vpp=5.0V

50

ve. Vps at Vanous Mop=3.3V
lurima)  T€5020 lout o Rext,Voo

40

40

P

30

/

20

/

30

20

/[

y/ - £

0

0 05 1 15 2

: 25 3
Vos(V)

B FRAHER
WA, AME— AN Rext 1 % 5 H A (IOUT).

1OUT{mA]| TCH020 REXt V5. lClUT
50
40 "\
30 \
. \
10 R
[] 1 1 1 I 1
0 1000 2000 3000 4000 5000 5000
Rexl(2)

I IS Wl R g sk eV R

VR-EXT=1.24V; IOUT=VR-EXT*(1/Rext)x15; Rext =(VR-EXT/IOUT)x15

AP VR-EXT J245 R-EXT s EME, Rext 2fitdME 2 R-EXT i B E. HHE 2 744Q, ZEid AKX
THE AT A5 L UE 25mA; A2 1860QHT, it i B NY 10mA.
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TC5020AP/GF (45 : S&CIC1560)

ShenZhen ChipSourceTek Technology Co.

, Ltd.

16 fSr{E i LED 3KX35h IC

B “Pb-Free & Green”

BT T )7 Pb-Free & Green" )2 4K 7 i B KK RoHS #5 ik,

B H] 100% 2 2685 LU A T H

R4 (SnPb )R LM, HIHr B < o HiHIRE . 2645 H AT Sk SO X B o 7 g 1 55 R )iz2 R
L BONBUR S BT R B R AR« 100% 4085 1] 4 THIRRIRE N 215°C 2 240 C HIEHH1(SnPb) 8 4 il
Mo AHAE 2 AT T S8 e OBy B A L, AR A 2258 J-STD-020C Atz 245 C % 260 ‘C(Z1 T K & FEKH).

Temperature (C)
300
5 —~+HIC
2550 — 2607 -5'(_'|
250 2 245°CA5TC
24070 =
= T
1T hhhx‘*ah
30s max
200 | =
& ramp-up \ Ramp-dogr
rate 38 TCIS e 'IIIBI_JS {maf)
\
150 -~ 100smax ——=| |
IIII
1
I".
/“ Peak Temperature 2457 ~2807C < 10s \
100 7
e o ,/‘
e =047
b Average rampg-up
S0 i P rﬂter:'g L
_o-'—'"_'-'-'_

25

50 100

—Maximum peak temperaturs

150 200

250 300

—- TSR]

— Recommended refiow profile Acc. JSTO-020C
4 Volume mm° Volume mm?® Volume mm®
Package Thickness <350 250-2000 -9000
<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
BE: RIS A EERRHL 2 “Policy on Pb-free & Green Package”.

www.ChipSourceTek.com
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ShenZhen ChipSourceTek Technology Co.

TC5020AP/GF (45 : S&CIC1560)

,Ltd.
16 fSr{E i LED 3KX35h IC

B HEARHRIIR (Po)

BRI R CERIIE, AR PD(max)=(Tj-Ta)/Rth(j-a)k k& . 24 16 NEiE FK T, HIERThZE
4 PD(act)=(IDDxVDD)+(IOUTxDutyxVDSx16). Ff##F PD(act)sPD(max), nJ %t [ K5 duty cycle [a]f)
S %%: |OUT={[(Tj-Ta)/Rth(j-a) ]|-(IDDxVDD)}/VDS /Duty/16, F:1 Tj=150°C.

our V8. DAY CYCIRE o= 1350 W

Logr V5. Dty Cytle® Rl =74 - W

-
10% 20% 30% 40% S0%  B0% D% EO%:  o0%  100%
Tty Cycle

e

ML, lour(MA) M. LA
5o . - ————
20 T = T R = o« -H“"-\-\.._\_%_\_ WD T TS
—— - AR
\“:,_‘_ \‘\"'l-..__ il ges k- = G
e —m—VDETVTaeBE === Tt
‘&._\1_\_ —— VOBV Tam2S i & M.:E- VY TS
20 _‘L_"‘—I——._.___, — VDS  Ta=BE —— DT TamEE
10 10
a

% D% W% 4% S0% 60%

Tie  B0% 9T% 0%

Duty Cyce

#K#s PD(max)=(Tj-Ta)/Rth(j-a), %0 VF 0D 2 B8R 5 I i AR

—___GF Typ=: Rin=138CW

GP Type: RM=T4"CW

Power Dissipation (W) Maximum Power Dissipation at Various Ambient Temperafure
25
20
~———_
0s R i
0.0
0 10 20 30 40 50 60 70 80 a0
Ambient Temperature ('C)

B HiEREEN EE (Vieo)

T BRI ST IA B S AL, U H i B (Vios) 1) S AR B B Y5 2 0.4V ~0.8V (lout=3~45mA). U1
Vps=Viep—Vr H.Vieo=5VH], LI & A% H i BLE (Vos ) 1 BE 2= S 8 Po(act)>Po(max); 7RI, U T 5818
BACAVieo HUE LR, ] 41 R HE B EZener diode *4{iVorop. It AT 5:EVos=(VLED—VF)—-VDROP, 1A | B
Uiy H R (Vos) Z R o A1 HLBHER Zener 8 B RT 2 5 1 B o

2R (Viep)
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ShenZhen ChipSourceTek Technology Co. , Ltd.
TC5020AP/GF (44 S&CIC1560) 16 1B LED X350 IC
+—. TC5020AP/GF33: R ~F &
> SSOP-24 (%ifk: e=1.0mm)
[ !.3-! #12 1 f 0.25
uinisisisisisisisininin]w LrJq\. g
0 A :11
MILLIMETER
SYMBOL
MIN | NoMm | MAX
BEHHHHAHOHBHHHAAHA 2 | - | Leo wnes
- Al - 0.10| 015
A2 1.45| 1.50 | 1.55
Wiﬁﬁﬂ;i k1 E A3 0.62 0. 67 0.72
ChipSourceTek b 0.35| 0.40| 0.45
O e 0.12]| 0.17| 0.22
EEHHHHHHQEH: D 128 | 13.0| 13.2
e = b= E 7.70| 7.90| 810
E1 2.90| 300/ 3.10
e 1. 00BSC
L 0.57| 0.60| 0.65
L1 0. 95BSC
] 0° 3° 6°
www.ChipSourceTek.com %13 7 It 14 T Version 1.0
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ShenZhen ChipSourceTek Technology Co. ,
16 AR LED 33 IC

TC5020AP/GF (4% : S&CIC1560)

Tl P R R A

Ltd.

> SSOP-24 (%F{k: e=0.635mm)

wjsjujsjuisjujsjajsis]s

0 La ol
|
MILLIMETER
e snify
MIN | NOM | MAX
- A - 1.60 | 1.65
& . Al - 0.15| 0.20
) Eéjsgjfﬂg%ek A2 1.40 | 1.45| 1.50
O A3 | 0.60| 0.65| 0.70
E—HH Hﬁﬂﬁﬁﬁﬂﬂ = b 0.22| 0.25| 0.30
: : b 0.17| 0.22| 0.25
D 8.55| 8.65| 8.75
E 5.90 | 6.00| 6.10
El 3.8 | 3.90| 4.00
e 0. 635BSC
L 0.57 | 0.60| 0.65
Ll 1. 05BSC
2 0° 3’ 6°
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