Spec

FT870x ¥ 15 XS H &

Off-line High Brightness LED Driver

FEATURES DESCRIPTION
»  Open loop peak current controller The FT870x is an open loop Constant-frequency
»  >90% Efficiency Peak Current Mode control LED driver control IC. It
> Internal 15V to 500V HV linear regulator allows efficient operation of High Brightness (HB)
»  Applications from a few mA to more than 1A LEDs from voltage sources ranging from 15VDC up
Output to 500VDC. The FT870x controls an external
»  LED String from one to Hundreds of Diodes MOSFET at fixed switching frequency. The LED
» PWM & Linear dimming capability string is driven at constant current rather than

constant voltage, thus providing constant light output
and enhanced reliability. The output current can be
programmed by an external resistor or PWM control

signal between a few milliamps and up to more than
1A.

The FT870x is ideally suited for buck LED drivers.
Since the FT870x operates in open loop current mode
control, the controller achieves good output current
regulation without the need for loop compensation.

The brightness can be up to Vg (240mV typical).

TYPICAL APPLICATIONS

DC/DC or AC/DC LED Driver Applications
RGB Backlighting LED Driver

Back Lighting of Flat Panel Displays
General Purpose Constant Current Source

Signage and Decorative LED Lighting

YV V.V V VYV V

Automotive
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TYPICAL APPLICATION CIRCUIT
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Figure 1. Typical Application Circuit
ABSOLUTE MAXIMUM RATINGS

VECC 0 GND ...ttt e e e e e e -0.3V to +40V
LD 0 GND .ot =03V 1O OV
CS 10 GND . et ceeeene.m0.3V 1O HOV
DRV 10 GND...ooiiitiee e e cereeseeeeeen.=0.3V TO 40V
HV 10 GND o =03V 1O 500V
PWMD t0 GND ..o e -0.3V to +20V
Operating Temperature RANGE ............o.ouiuiniiii e -40°C to +125°C
JUNCtion TEMPETatULE. .......ovviieet i e e eeeieeeeesnenenenn =40 C 10 +150°C
Storage Temperature Range .......ccoeeuvviviviiiiiiiiiiiiiiiiieiee e eesneeneennnn=00C 10 +150°C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only.
Functional operation above the Recommended Operating Conditions is not implied. Extended exposure to
stresses above the Recommended Operating Conditions may affect device reliability.
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PIN CONFIGURATION

1 [e] [e] [-]

SOPS/DIPS
PWMD Hv 8]
LD N 7]
CS vee [6]
GND DRV E

Figure 2. Pin Configuration (Top View)

TERMINAL FUNCTIONS

PIN NAME FUNCTION DESCRIPTION
This is the PWM dimming input of the IC. Duty cycle controls the LED
1 PWMD | PWM dimming | average output current. When this pin is pulled to GND, the gate driver is
turned off. When the pin is pulled high, the gate driver operates normally.
Linear dimming achieved by adjusting the current limit threshold at
2 LD Linear dimming | current sense comparator through connecting programmable resistor R to
the pin 2.
CS Current Sense Senses LED string current
GND IC Ground Ground
DRV Driver Output Gate driver output to drive the external MOSFET
This is the power supply pin for all internal circuits.
6 VCC Supply Voltage i .
It must be bypassed with a low ESR capacitor to GND.
NC NC Unconnected Pin
8 HV High Voltage Input voltage 15V to 500V

www.fremontmicro.com
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ORDERING INFORMATION

FT870D®
DESIGNATOR | SYMBOL | SWITCHING FREQUENCY
A 33KH
@ V4
B 25KHz
SYMBOL PACKAGE TYPE
) a SOP8
b DIPS
MARKING RULING
[e] [7] [6] [5]
FTs70{D
@@ @
L 2] [3] [4]
TOP VIEW

(D represents frequency option (A: 33KHz; B: 25KHz)
(@@ @ for internal reference

DS870
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BLOCK DIAGRAM

FT870x ¥ 15 XS H &

_ Tummn o indtermnal

Thias

Vesmax 240mV

JE

}

Maxuy
=40

LEE

Ozeillator
+d%modulation

Figure 3. Block Diagram
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ELECTRICAL CHARACTERISTICS

FT870x ¥ 15 XS H &

For typical values Tj=25°C, for min/max values, Tj=-40C to +125°C, V=10V, HV=0pen, PWMD=10V,
LD=2V, CS=Ground, DRV=1nF, unless otherwise noted

SYMBOL PARAMETER MIN TYP | MAX | UNITS | CONDITIONS
Vinde Input DC supply voltage rang 15 500 \'%
Lyp Internal IC consumption, 1.2 mA InF at DRV
VCC Internally regulated voltage 9 9.68 10 v
A Vcce,line Line regulation of Vcc 1 v VHV=15-500V
Ivec(out)=1mA,
A Vcc,load Load regulation of Vce 0.5 v InF at gate,
PWMD=Vcc
UVLO Vcc under voltage lockout threshold 8.5 \%
AUVLO V¢ under voltage lockout hysteresis 200 mV
Vrwmp(lo) Pin PWMD input low voltage 1 Vv
Vpwmp(hi) Pin PWMD input high voltage 5 A\
V csmax Maximum Current sense voltage 225 240 255 mV
Fosc Oscillator frequency 30 53 36 KHz FTs704
22 25 28 FT870B

Oscillator Modulation Swing, in
AFose +4 %
Percentage of F

Dinax Maximum PWM duty cycle 80 %
Vi Linear dimming pin voltage range 0 240 mV
Tres Leading Edge Blanking Duration 350 ns
Tdetay Delay from CS trip to gate output 60 150 ns
V gate(hi) Gate high output voltage Vee-0.5 \Y
Veate(lo) Gate low output voltage 0.5 A%
Trise Gate output rise time 140 ns C4=1nF
Tan Gate output fall time 80 ns C4=1nF
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PACKAGE INFORMATION

SOP8 Package

li

AR A

D

FT870x ¥ 15 XS H &

U

)
b .—.‘
- [ M [ |
[ [ ! I
A J
) Dimensions In Willimeters Dimensions In Inches
Synbe Min Max Min Max
A 1. 350 1. 750 0. 053 0 069
Al 0.100 0250 0. 004 0010
A2 1. 350 1. 550 0. 053 0041
b 0. 330 0510 0.013 0_020
c 0170 0250 0. 008 0010
] 4700 5 100 0. 185 0200
E 4. BO0 4 000 0. 150 0.157
El 5. 600 . 200 0.2 0.244
g 1. 270850 0. 050 (B3
L {400 1.270 0018 0050
] i g’ 0 "
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DIP8 Package

FT870x ¥ 15 XS H &

—|I_J' A "I—' II \
e W L
.| I [ | |
4 ', WS L. — :: | —t 'I !I I r
r 1 . |'| I
- [ I\
: il \
Y W W i Lt
o s | ]
5 (
[
L
Sumbo | Dimensions In Millimeters Dimensions In |nches
ymme Min Max Min Max
A 3. 710 4 310 0. 145 0. 170
A1 0. 510 0. 020
AZ 3. 200 3. 600 0. 126 0142
i 0. 380 0. 570 0.015 0. 022
B1 1. 524 (BSC 0. D60 (BSC)
[ 0. 204 0. 380 0. 003 0.014
D 9. 000 3 400 0. 354 0. 370
E 6. 200 6. 600 0. 244 0. 260
E 7320 7920 0. 288 0.312
= 2. 540 (BsC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E 8. 400 9. 000 0. 331 0. 354

www.fremontmicro.com
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SERRIN - (F0Ar8 ok sh 2% LED B2l

BTl

0
| !
B | nan07

Wl

gy
i

o
h
1H4007

l

a3

LS

EaT
1H4007 ]

FIoTL UL
Lo =
N 5
s vee 2
—{GND  DRV[-= | q
RI0 -
E4MED
0 .
= Lo a‘/v: o] D6 o
flesi2sv I 2 27 .
A TaF5V —FF:_;\- ii‘ﬁ?“ —

MRS H

1. B HFB1SPEG in datasheet: Verw, lrotng Jlrsw, £, VF, temp)

(1) Veem(repetitive peak reverse vol

b TR W IR, % RS A 5096 1) 5 Ak it
= 1.5x (V2 XV, ) = 562V

V

bridge

(2) lamensl@verage forward current)

tage)

LRI AT K. SEPr LR TARI, S A LR 2/ 30E it

Iinput = (Vo,max I 0,max ) /(Vmin,dc X 77)
| =134mA

input,max

(3) I.su (peak forward surge current)
Hirush currentfi ok, EEE R K Tinrush current, RIFLE S SIFIE%E, inrush current /N U387

Hrkedh »

(4) t.(reverse recovery time)

trr TORAN RIS, FrELE S .

(5)V= (forward voltage drop)

HRCRA R IR T IIREM [,

(6)temp
S Bl FE AN e LB LA e v Y

o

F)Tu’ iﬁ% VRRMj(Tﬁ%T 562, lmting j(d_‘ 134mA E‘J%‘%?}ﬁ’{‘ﬁo

2. D1, D2, D3(SPEC in datasheet: Vrams loings lrsw te, Ve temp)

FEERIEIBE SR datasheet 11, BEARXANSHL, fETH2HTHIA ac R F AR, X A 1

Vel T FER D FEE)N, R

www.fremontmicro.com
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(1) Vrrm

Vo025 =1.5(0.5x \/Exvmax,ac) =281V

FT870x ¥ 15 XS H &

T

(2) Trating
1

t =5 —1.67ms
24

oo L+l

| =
DLD3 =5 "y >
IDl,DS(max) =7TmA

D

Ip, =2x IDl,D3
IDZ(max) =13mA
Hodr, w1 BIESZH R, M o AR A0 B UE A H He — 2 [ I P 5 B (P B 1)

(3) lFSM

HNFEEHEIE D2 1 teawy I RE D2 ZEB B EL, A inrush current Jitid .
(4=

E0RAT o BN, IR RE Sl S RN .

(B)temp

S it B A BE R HH L ANUE T
FITLL, JEFE Ve KT 281V, lawe KT 18mA [ 5
3. X FC2, C3(SPEC in datasheet of aluminum electrolytic capacitor: G, tolerant, Vaes, ESR,lwingy l€akage
current, endurance , shelf life, temp, size)

(1) G and tolerant

HARGREMAT K.
1 : V,

min,dc )

t, = sin™
’ 2x7x f (\/Exvmin,ac

o
Vo max x Iomax(tZ +67XT)
’ ’ 2

C>

1 2 2
V.. -V
( 2 min,ac min,dc )77

R —ANEE: T A Pre giM)5, WHEREEK vin M 85 2| 265 vac JuH N RGERE R E, W2
L EAREEE T 30V,

1

WHLF: Evmmf Vg >0, 2 Vac=85V I, Vypin4c<305

(2) type
TR BEAERK, WA MAEEIE, —RA SR BE .
(3) Vvdss

V., =Vioge =281V

(4) ESR
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SIRE. EARIEI AT 5. 1956, Pross=Ims Rs JTLL ESR /N, HLZHFERITIFERAL /. HIK,
ESR X T~ HL A 1) s AR RO = AR AN R s, B4 70 1550 P P RAR DR PR IR, 5 o L 28 799 i P L R AR
WK, BRI S . AN, Jl i IRIBE /N L2 AT DL v IR IX A (] i
(6) leakage current (4iZxHiFH),

HHBRECEA K, M THAERZERPNZELT DC RN, SEmAEMmEE. B DUX SR B
ARG —EB ) -

(7)endurance

HWAEGMAH K. SRIETAE—BEG, EESHWRURI . U A G a il — X
DS S

(8) shelf life

ARG K. BRI AR — B RS, FESEW RO ] LR R & A %
H—MNIREZ R
(9) temp
S it JEE AN R LB A0 e VG L
(10) size

EHAE, W AR EAT G T HAEECR, 1 I 2K, size s HUBUK, (HAR A
.

JIT LB BRI KT 281V [18H AR L 2%

4. L1(SPEGC in datasheet : L, tolerant, lssuratons laings RAC, SRF, temp .size)
(1) L and tolerant
5 output current ripple, size, efficiency f <. L {HIE T current ripple, L X/ current ripple
SRR, 2 9E% LED 7. L KK, HAR current ripple i/ T, {H)E size 25K, Rdc &K, WF
EEA /i

Y,
VO max X (1 - e )
: 2%V
L= V25V —2.2mH
1.9)( Io,max X fs

(2) lsauration

Ipeak = (Iset + Iovershot)

| =419mA

peak ,max

Sk, T/EREHENA R, W peak ELEFTHLF G, T)2s S b A R0 (R 45 O
AT LAELSR L B4 Ssaturation current KT Ipeak.
(3) lating

2 2
L= Lo+ 1,7+ x1,
rms 3

| =239mA

rms,max

LHUEAF I K. Rde [MIAFEAE, VR LRI IR UG ARG, BRI AR, SRR
2, ABELINHH, W A A A R RS o
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(4) Rdc
H5¥RA R, FREIFNHEE LM Rde THRBFE, WMRCEK, Rdc BN

(5) SRF (self resonant frequency)

FT870x ¥ 15 XS H &

IR TSR K.

(6)temp

S Bt JEE AN R LR A0 e VG L
(7)size

H5HBEAG R, ki, HBEEBA, size K, {HE output current ripple 237N,

FTLL, 3EFE L N 2.2mHy lssroron KT 219MAS  laie AT 239MA, SRF KT 33xHz 1) HLEK
5.MOSFET (Q'I) (SPEC in datasheet : Voss, latng,  lows  Vastn, Rason, Cas, Gen, temp)
( 1 ) VDSS

Veer = L5x (V2 %V, o) = 562V
Wb GRS B 2 (A, BTEUIR soov

(2) leotng
2 2
| =\/I| e,
rms 3
I ims.max = 143MA
SRV G b, b T TF OGS MOSFET (K FLBHBIRE, — M I =15 1A FE L
(3) lom

g M s A 5. SEhR R, M4 MOSFET MK IR EAIC TixX /M . Al i fE— Al 2 111
JUtHE WH AT ELZ %8 .

(4) Vesin

BB EE KT vasth. Bl vasth /N T 11v, T —/ MOSFET ) vasth y 3V 3] sv, FTbL, X
N SVEZ i

(5) Raeon

53, WEIHEA K Reo B/NBRLE, MOSFET HAE NI DI Z BN

(6) Ces,Cen

FERMILL S8 mosfet WEA], 2X56Md3] ves WU AT, HEl i £E oG PR IR], X M A FL 28 1K) 78 v L U
S Res, AR IR ves S8R, A SROKRIIE, 4 52000 T A B B0 RN i i A o
(7)temp
S ot B AN B HH L ANUE T Y
JIT LU BN e K T 855 T 600V, lowe KT BUEE T 420mA ] MOSFET,
6+ D4(SPEG in datasheet :Vasw, It lrsw, ter, Vi, temp)
(1) Veam

Viioe =Veer =562V
(2) lroting

:I'+Ip(l—D)

| ..
diode
2

A,
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(3) Team

U I A k. LR T, M4 diode [ K HLUEAR TIXME o ARLXAE — MHS 2 Tooee (1)L
A WHEATELZHE,

(4) t

ik TR E A G, Trr M E| ves FIIE, Rl MBER, 4530 ves KEfiFE00/N
Wb, R NEE . EBUE so~75ns.

FT870x ¥ 15 XS H &

(5) Ve
SRR FHIERTIFENT M8, BORO NS, X FER) T DR
(6)temp

S vl B A BEAE HY LA e v R Ve
FILL, BEPE Ve KT EREET 562V, i KT 377mA BAN .50/ A

K FHR:, R, (SPEC in datasheet : R, and tolerant, P Size, temp)

(1) R and tolerant

Lt i k. b b, FAEM tolerant ZESRELET™ M. DTN HIBHAR L, e S BORTR ALK
AL o
RCS = (0.25+ V0 ) /1.9 + 1 10 ) = (0.58 + Ry, )€2

SEFE RN R, KM R=0.68 W5, %t HLIRAE 200mAGT R RS, PR HEREBS SR
(2) Prowns

SEFRHLFHIHFEE N T Prosnas TRIEABEIRHLEH o

P = II’mS2 X R

Rcs
P =0.013W

Rcs,max

(3)temp S Bl BE AN BeE H LA e iR RS Ve .
bl EPERA0.58KE, PR T0.013WIFIHLEH.

8. D6 (SPEC indatasheet : BV, P, temp)

(1) BV (breakdown voltage)
LR 6. T VCC HRIEFELE 11V £ 16V 2. 1l BV=12V [¥] zener diode SRAMEHE, X
ANMHRR TR DFERAR, KA, A KU HY AR W FE R, BAAiE 3]sk
P RGN
(2) Praging
5 L2 W BT 0. M HERT, TR Zener diode MIFHUFE/R AT REZE/N, ATLA L2 MOUHLEAE, — %%
AIEFRFR K MM, $FELE Zener diode FITIFERISs /N T LUXANEIE DIFEA 7 LR K
(3)temp
S ot 8 A BE R HH L ANUE T Y
Pk, EFE BY T 12v, RN RRRE .
D5 (SPEC in datasheet: Veawm, lratng, lrsw, T, VF, temp)
(1) Veam
Y5 Zener diode ff] BV f1 K. H1T zener diode MIF&IEAFEH], {13 MOSFET Fililf, D5 #&%
XA
(2) lasns

www.fremontmicro.com Page 13 of 16
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FT870x ¥ 15 XS H &

1T B ADN, NEEIRIERIRR, MR DS FIRTRE, Friliid DS P simiR .

(3) lrem

BB . 2 U AN RE A T U Lo

(4) t.

HRGEWFEMEIEA K. 7 Ds —Ff, W3] ves METE, FEale XM rpa, <38 ves £ LEB Z )5
WRKGE, e FBONE R . —BEEH] s0~75ns.

(5) Ve
EREA R T FRREARN, B FER DIFEIR /N o
(6)temp

S ot B AN BE R HH L ANUE T Y

FTEL, EFE Ve K TEEET 15V, lows KT 2mA, 11 H . 8N AR
L1 (SPECindatasheet : L, tolerant, lwawaons hangy RAC, ; SRF, size, temp)
(1) L and tolerant
R TARRE S, UR s i  d IR R M) MosSFET Fir, Fr s i RERE T 4t
1

EL|P2 =%c:(\/12 —V,*) + Py + Py CRIEHBIBD

1
EC(V12 -V,%) = Poip + Pago CREFEHEED

1% zener diode WJIFEIR /)N, T

4x P,
=—°F = 22uH
peak

L1

(2) lasturation

| =419mA

peak max

A, LERERHNA K. W peak EEHIATHRE R, W< HE AR R 0 o
BT AELSK L 1Y Saturation current KT Ipeak.
(3) lrotng

2

L2+ 12+ 1 x| |
|rm5=\/l(' P~ PDxT+—2xt,)
T 3 3 ’

| =143mA

rms,max
Horb, w0 L A8 MOSFET KM,  HLi > 21 o B il A ] o

HHEG M K. Rde AL, ATRE U240 g™ A 3, HSEBr iR, 3L
AR, ABEAUNHER, X R A3 i DR 1520 o
(4) Rdc
BREAL. BRI B Rdc DIERURE, SWAE. Rdc BU/NBES .
(5) SRF (self resonant frequency)

LR TAEBRA K. ARG s 1T MR .

(6)temp
S Bl FE AN e LA e R T
(7)size
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125

HRUSEA R, ORI, EERK, sizefliX

FT870x ¥ 15 XS H &

FTLA, EEE L RSRT 220H, leroion KT 219MA, 5 lowo KT 120mA, SRF KT 33KHz [1]HLE,

X}F-C7(SPEC in datasheet of aluminum electrolytic capacitor: C, tolerant, Vdss, ESR, ripple
current(lrms), leakage current, endurance , shelf life, temp, size)
(1) G and tolerant
5k TAEMARE M DL ARCR A 0.t LS A B i AR B (R e, s s 5982, (HORORIIE vee
. IAt o N X v s
@Rmﬁ+mamcm=ga=4mFomiwwmwﬁ,@%@%mﬁmﬂ,mﬁﬁﬁvmﬁéﬁ
IR . AHE T EESZBR T cost LA size [R50

(2) type

TR A AR, WA RS, — RS il 2
(3) vdss

5 zener diode MR E{HA K.
(4) ESR

SIhkE. WAER ). Bk, Pross=lms R, FTLLESR /N, FLABUREMITIFERE N . HK,
ESR ST~ HU 2 1 i AN BB RO P FE AR S, R 224 78780 r R IR AR PRI IR, 2 o P 25 1 i F) FRL AR
WK, &R R KBS . A, 38 IR LA AT RS XA )

(6)leakage current (ZiZxHiFHD,

HHEACREA K. HTHARZEEAZLLT DC RS, S7ERAPimkEh. PrUX A2 A
FFEH—HB 73 o

(7)endurance

HHEGMAH K. SR T —BINM)G, FESHRE . ] UAE s G a i — 1
BWEZM.

(8) shelf life

WA K. R ERIEAE — B 5, FERESEIRE L. v LR & i A A
—MRES

(9) temp
ANREEE I i T AR IR EE L B Y T
(10) size

LA, TR LSRRI k. T AEROR, M B 5K, size 2 HEATK.
(11) life time
FTLh, EFEHRA KT 45nF, M HEKT 20v R
C. (SPEC in datasheet of aluminum electrolytic capacitor: C, tolerant, V., temp, size)
(1) C Tolerance
T U S s A, AR, WA B ER M DIRE . ARG, 2
HT cost LU size [N 1E .
(2)Vss
5 zenner diode ¥ BV HLA K. Vdss ZK AT BV,
(3) type
PR g, AL SR AR A, R SPEC MIfE BB, HEWARME, w%, R
PARGHR I o AGTH e iR AN, 10 HLE R AR, A HAR Y — LS5, ripple current(Trms),
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ESR, leakage current #fS 2 [n] T-#RALAY,  FT LATE S B v i 0 FH I 0 AT b ZE5 18 o
(4) temp

PRAUEANE HE FR B 11 AR VE
(5)size

S B Ko I cost LU size %8, /NEER, T AR A FLAE— SER A /IMAR RIS 7 B B LA
PrLESE N, Vdss KT 20V (R I i 7%

C..Cs (SPEG in datasheet of aluminum electrolytic capacitor: G, tolerant, \Vdss, temp, size)
(1) C Tolerance

5 C7 HERIN UL

13+

(2)Vdss
L5 A K. Vdss ZERAT51BH L .
(3) type
B B LA
(4) temp
PRUEANEE HH F % 1 AR S VE
(5)size

5. BB . M cost LI size 8, /NEEE, M AR HL AR — MR /NARRR NG B B FL 2R
JITLL Cyy Cs EEE/NAE, Vdss KT 5V R B g d 25

14y R,
HIUREE, VeERIA ho.25V,
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