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ABSOLUTE MAXIMUM RATINGS

INTO GND ..o -0.3V to +45V
DIM, OUT,ENto GND .........ccocveien, .-0.3V to (VIN + 0.3V)
IN Slew Rate (20V < VIN < 45V) .o 250mV/us
CS+, V510 GND ..o -0.3V to +6V
CS-10GND....oooiiiiiiccc e -0.3V to +0.3V
OUT Short Circuited to GND Duration

(At VIN < +16V) i Thour

Maximum Current Into Any Pin (except IN and OUT)......... +20mA
Continuous Power Dissipation (Ta = +70°C)

20-Pin TQFN (derate 34.5mW/’C above +70°C)...... 2758.6mW
Operating Temperature Range ..............c.......... -40°C to +125°C
Junction Temperature.......................
Storage Temperature Range.................
Lead Temperature (soldering, 10s)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VIN = VEN = 12V, Cys = 0.1pF, lys = 0, CS- = GND, Rsense = 0.56Q (see the Typical Operating Circuit), VpDim = 4V, Ta = Ty = -40°C
to +125°C, unless otherwise noted. Typical values are at Ta = Ty = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VIN (Note 2) 55 40.0 \
Ground Current e} ILoAD = 350mA 2.5 4.5 mA
Shutdown Supply Current ISHDN VEN £ 0.3V 12 40 pA
Guaranteed Output Current louT RseNSE = 0.55Q 350 mA
Output Current Accuracy 35mA < louT < 350mA, not including 3 %
RSENSE tolerance
louT = 350mA, 12V < V|N < 40V 0.4 1.2
Dropout Voltage (Note 3) AVDO \
louT = 350mA, 6.5V < V|N < 12V 0.5 15
Output Current S.lew Rate Current rising, DIM rising to 4V 17 mAJS
(External PWM Signal at DIM) Current falling, DIM falling to 0.6V 17
Short-Circuit Current Vout = 0V 600 mA
ENABLE INPUT
EN Input Current IEN 100 nA
EN Input-Voltage High ViH 2.8 \
EN Input-Voltage Low VL 0.6 V
Enable Turn-On Time toN EN rising edge to 90% of OUT 250 us
CURRENT SENSE (Note 4)
Regulated Rsense Voltage VRSENSE | VSENSE = Vcs+ - Ves- 192 198 204 mV
Input Current (CS+) Vst = 220mV +14 LA
Input Current (CS-) Vst = 220mV -75 pA
INTERNAL RAMP GENERATOR
Internal Ramp Frequency fRAMP 180 200 220 Hz
External Sync Frequency Range DIM 80 2000 Hz
External Sync Voltage Low 0.4 vV
External Sync Voltage High 2.8 \
EXTERNAL PWM DIMMING INPUT
DIM Input Current 1 pA
Turn-On Time tON After DIM rising to 4V (Note 5) 28 52 us
Turn-Off Time tOFF After DIM falling to 0.6V (Note 5) 19 38 us
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VEN = 12V, Cys = 0.1pF, lys = 0, CS- = GND, RseNse = 0.56Q (see the Typical Operating Circuit), Vpim = 4V, Ta = Ty = -40°C
to +125°C, unless otherwise noted. Typical values are at Ta = Ty = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
THERMAL PROTECTION
Thermal-Shutdown Temperature TJ(SHDN) +155 °C
Thermal-Shutdown Hysteresis 23 °C
+5V REGULATOR
Output Voltage Regulation V5 0<lys<2mA 4.8 51 54 \
V5 Short-Circuit Current V5 = 0V (Note 6) 12 mA

Note 1: All devices are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design.

Note 2: Resistors were added from OUT to CS+ to aid with the power dissipation during testing.

Note 3: Dropout is measured as follows:
Connect a resistor from OUT to CS+. Connect RsensE = 0.56Q from CS+ to CS-. Set ViN = VouT +3V (record VouT as
VouT1). Reduce V|N until VouTt = 0.97 x VouT1 (record as ViN2 and VouT2). AVDpo = VIN2 - VouT2.

Note 4: Iy5 = OmA.

Note 5: ton time includes the delay and the rise time needed for loyT to reach 90% of its final value. toFr time is the time needed
for louT to drop below 10%. See the Typical Operating Characteristics. toN and tofrF are tested with 13Q from OUT to CS+.

Note 6: Thermal shutdown does not function if the output of the 5V reference is shorted to ground. Shorting V5 to GND disables the
output.

=S EIFIE
(VIN =12V, VEN = VIN, Cys = 0.1pF, lys = 0, CS- = GND, RseNse = 0.562, connect OUT to CS+, Vpim = 4V, Ta = +25°C, unless
otherwise noted.)

OUTPUT CURRENT OUTPUT CURRENT
vs. TEMPERATURE (Ves+ - Vcs-) vs. OUTPUT CURRENT vs. INPUT VOLTAGE
450 T - 0203 — 400 .
400 ——— E 0.202 Yin=12v e 350 ‘ ‘ ‘ 3
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= =
5 250 =019 g =
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402510 5 20 35 50 65 80 95 110125 20 50 80 110 140 170 200 230 260 290 320 350 0 2 4 6 & 10 12 14 16
TEMPERATURE (°C) OUTPUT CURRENT (mA) INPUT VOLTAGE (V)
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REEEREGEE)

(VIN =12V, VEN = VIN, Cys = 0.1pF, lys = 0, CS- = GND, RseNse = 0.56Q, connect OUT to CS+, Vpim = 4V, Ta = +25°C, unless

otherwise noted.)

DROPOUT VOLTAGE SHUTDOWN CURRENT +5V REGULATOR OUTPUT
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
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REEEREGEE)

(VIN =12V, VEN = VIN, Cys = 0.1pF, lys = 0, CS- = GND, RseNse = 0.56Q, connect OUT to CS+, Vpim = 4V, Ta = +25°C, unless

otherwise noted.)

OUTPUT CURRENT DUTY CYCLE (%)
8 s 2 8 2 B

o

OUTPUT CURRENT DUTY CYCLE
vs. ANALOG DIM VOLTAGE Ipim vs. Vpim

Vin=12V

300 T T
Vin=16V

MAX16804 toc12
MAX16804 toc13

250 /
/ 200 /

)
N

/

150
/ 100 //

o (WA

/

/ 0 _/
0 1 2 3 4 0 2 4 6 8 10 12 14 16
ANALOG DIM VOLTAGE (V) Vom (V)

i ¥ 55 BR
b F e e
1,20 ouTt BERZEME D, HF1&IHF20ITEHEL T EE0N,
2,3 IN ANER, 0.1uF (min)D2 7 HTINEGNDIZ/NA /NZLTL 280 InF2%in3IciE i L T</ZE 0,
4,9, 11,18 N.C. BHRG L, REROFTFICLTL 2T 0(AERES).
5-8, 10, 16 GND JgZ2 R
12,15 V5 +BVEZEH I, VEEGNDDOBICONpFO I F o0 EFEGEL TS0,
13 oS+ ?Ex%éﬂ?\/?W)E@)\ho CS+&ECS-OBICERBHEENZEHR L CHABRLNIVERELT
=Y AN
14 cs- ?Ef?ﬂ?yf@%@)\to CS-&ECS+DBICEBRBHENZZEHEL THEABALNIVERELT
- Vo
17 DIM BAAS. [FBAADDOIMIDIEZSRL TS0,
19 EN AX—=TIVAS HABELUEV LDOZE A A2—TILT DITIFENE/NAIZEREI L TS ZE 0,
o £p ITORKR—=ZR/XY R, MBHEBHEEREERRT DHIC. JoRTL—UICEHRLT
LIS M—DIZ U RERELTHERLENWTLES L,

Maxim Integrated

VO8I IXVIN



MAX16804

7FOaosEUPWMERXFIFIRNE.
SEBE. 350mA LEDKS1/Y

T7o0023> 4P I50
IN V5
IN
REGULATOR
- TRMMED | 125V >
BANDGAP \ |
I_REG —i
+ 4 A ouT
|7 A
CS+
DIFFERENTIAL
SENS
GND —— MAX16804 | APLFER =
THERMAL
SHUTDOWN
210mV
200Hz RAMP 4\
GENERATOR \\) *
DIM -
POR
PULSE
DETECTOR

seam MAX16804(Z. 1EHS10@ELLEDHB LEDICDILNT
A8 == N N o~ & iy NE (e
MAX168041d. 1DLAEDHB LEDX M) JIZ3F LT RESNSA /L5 AEAORRAET - AHT

BRASSOMADEARZHRIEATRELABRL F1L—F
T9,. MAX16804135.5V~40VE WD LWEIEAN
BEESZEEZRACDD. BEHT7 T T—23 21
BETY, +5VRELHAIE. HAEEBENDIEEAIC
BAR2NADERZHRIELE T, =BIC. MAX16804
ISBRBEIVOHNERRELZBATNE I LUEIF
BEXHEIS. BR4VOEESY V TRETEET S
FKOBRELBENSMAX16804%RET D% E %
RrLEd,

MAX16804137 4« — KNy o )L—T&FERALTE D
BRaHHEL £9, BHEROBIRREOESEEHEE

DI)T7LVAEBEXEELBIN. ZODRENBIBSNT
AE/NZARFOEEICERESNZI([Trroi a3y
AT IS L] %BR), LERA 2 ME(Vest - Veso)
= 198 +6MVICH@ESRESINTNE T, ZFELSTN
T-EBREIE. ReenseDEBICE D TI—HFHAERELF T,

RE{tSN-BRI NO—2TY,

XA (DIM)

MAX16804MEAHAAE. 7 OT £/=IFPWMIThIh
DFIEMESICRE D THEEL £, /UL ARHEHB[NEIRER
#FB8OHz~2kHZDPWMESD3 DD I Y D% & LTz
BE. MAX16804(34EBPWMAHESICEEL T
LEDEARD/NIVREERZTNE T, DIMICT7Z7HOT
FIEMESHENME NBE. MAX1680413ZMDDCAS
ERETERSNZ200HzDZ > TH&LEEE L TLED
ERO/NNIVABERETNET,

HEANEBRDT 1—T 11 2)UE 0%~100% (0.21V
< Vpim < 3. 1V)DEETHRERRETI,

RRNEFERLCEHABAROT I —T A 10N %EEE
LeriEEby,

F1—F 1A 2L = Vpm - 0.21V)/(2.895V) (1)

Maxim Integrated



71O L UPWMERHABIBAR.

=

[E. 350mA LED FZ517¥

AAMEES. LEDOEERZ((HRERBXK]Z38) &
HRRMEEICER I LN TEET, AMPWMESZ
BRI DI5EE. PNMOT1—T 417 EZZLSED
ZEICE O THEBMRZRRAFETY, K1IC. DCAS
ERICLOEBHEZRERLUCBRELRIBZRLET,

+5VLF¥a1L—%

MAX16804(Zld. 6.5V~40VDANBEEEECH/T=DT
BR2MADERERZHIET DBEE+OVHADLF 1
L= WNEENTINET, VEETS 2 FOBIC0.1uF
DWMEITUTZEHELTIZS . VBEIT S RIC
RigLIBE. T—YILovy MO U TaE—TIL
EnEd. ENAO—DIBE. VEIA TICHI F T,
PWMERYEDRE. VOIIZA DI FHICHWUET,

BEAREE

EEBENFEELIBES. MAX16804I3H—< IV vy
NYDE—RIZBITLET, ZHIT—MKRIC. HODIE
BEFEIIERREBICBNTRELET, BEAIEEN
Ty = +155C (typ)ZBA /=185, NEDBHREREA
BI/NNZAZEFEATICLET, BEEEEN23T (typ)
BETFLEERTMAX16804I3—V Il vy NTT
E-RHoERLET, LN DT, BigEIdBETR
REEORERFICZORGBIIT—I T4 o TJILD>T
ZFNEREREITDHZEICKUET,

PIVr—2a gk

LEDERDETE
MAX16804Tld. CS+&ECS-OBICERSIN/=RE
BInZEFER L CLEDEREZSREL 9. RspnseD@H
IR Nn-Z8BHE 7SIk >TSS RIL—7
AR I, EBERE ./ A XHBRESNFT, LED
BRIIARTEZSNE T,

ILED = VseENSE/RSENSE (2)

ABDBEICDOINT
EEEEMEDIZDICIE. RIBANBENEIORRNEHIZT
WENHYET,

VIN(MIN) = VRSENSE(MAX) + VFT(MAX) + AVDovax)  (3)
22T VeruaoldEFIICEG S N2 LEDD B AR

BE. AVpomaxldEA KO THHEETT, 2D
TINA 2D/ ENEEFEIF+5.5VTT,

TAILS 1 F/STOPS A FED2IEFED
EELANIL

K22, MAX16804 & &/MNRDMIITE@mZEER LT
2LNIVDOBERAEZTRLE T, DIMICHES L ICHER
DERTHEALANIVEZREL TS, FAICDINT
IR1ZzSRLTES0,

D1

THEATER
DIMMING
SIGNAL

E:

DIM

MAX16804

GND

CS+

CS-

.

g;o.m ii

RSENSE

;

STOP
D2 Nl
TAIL N N

EN

R1

<H

DIM

R2

MAX16804

GND

out

V5

CS+

CS-

v

| LEDs

K

Rsense

1. RBRMEE

Maxim Integrated

H2. 2LNIVOEEENE

VO8I IXVIN



MAX16804

7FOaosEUPWMERXFIFIRNE.
SEBE. 350mA LEDKS1/Y

LEDERY—<IVT7A—=IL RNV D ZDMOF TV =3y

MAX1680413. BREFEHMINTOY—I R yZ2fALE HM4lZ, B—DOBITZERAL CREADBRZHIET D
LEDERY —VIL T #—IL BNy D& R/NRONT T MAX16804D7 7 ) r— a3 VERERL & T, @)
BRI CTRERIRARETT, K3IE. MAX16804MDV5<E IEENEDT=OICITRDFRAENMBETT,
CS+IlEmaNIc Y —IXYZRLTWNE T, BED
EREEHICR2EIHEDEER FHAEAL T, ZDHER
LEDERNBH L T,

|LED = [VSENSE - [RZ/(RZ + RT)] X V5:|/R1 (4)

VINMINY > VcESAT(MAX) + VFT(MAX) + VRSENSE (D)
Z 2Ty VCesATMAX)ISIMTITBITDERAEIFEBIETT

VIN L IN ouT
o &
{I; EN V5 LEDs
G2
MAX16804 ii
PWM DIMMING
—,_‘— —»1 DIM CS+
R1
<,7— GND CS-
K3. NTCH—I X5 ZFERBLUELEDERY —VIL 74— R/Ny O8)E
LEDs
VIN N _T_ IN out Q1
{9 EN V5 __l_
MAX16804
PWM DIMMING
—,_\— —»{ DIM 0S+

% RSENSE

g GND CS-

M4, B—DBITZER LB DER(T7 >R 77 EE) DIEX

8 Maxim Integrated




PFOoFELUPWMEKFIHAIR.
SEE. 350mA LED KRS 1/Y

RS F R

ANALOG OR PWM
CONTROL SIGNAL

L SLRCRLED &

OUT  EN  NC. DIM GND

[ 1 Jour vs 15 |— N

e ey [2 ] cs-[14
C1 L r
[3 ] MAX16804 cse[13] Rsense

[ 4 ]ne. vs[12 ]

[ 5 Janp NC.[11 J_cz
GND GND GND NC.  GND

( [s] [r] [s] [o] [o] ;E
‘“— .t

A4
SN
E2EtE Fv 7183k
PROCESS: BiCMOS
TOP VIEW
o h hH e O
=> (&) (&) = =
151 114) 130 1120 11 i o
S Nyr—=o
G f6: ;TR Tqo D B/ r—IBRES Y RN — 1T,
o P ] japan.maxim-ic.com/packages ZE MR 2 E
DIM17: } 19 INC.
ne |t | 18 |anD NYT—=D547 | Nyr—2a—FK | FFa1 X2 kNo.
108 B waAxigeo4 1 L8]
PO 20 TQFN T2055MN-5 21-0140
Q19 pooiTjen
|20 b 5 ]ew
SEREIREINTINE S
3 - T =2 3
THIN QFN

Maxim Integrated 9

VO8I IXVIN


http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF

MAX16804

ZFaseEEUPWMEHEIBIAE.
SEFE. 350mA LEDRS1/Y

eXETREE
HR2 eETE B ERETR—
0 7/06 IR —
5/08 H2%ZB1E, 7
maxim
integrated.

YEIL- DN HFRER T141-0032 REEBRIIXKIF1-6-4 KIF=1—>7 458 20F  TEL: 03-6893-6600

MaximldZFZ2ICMaximEGICHERA ZN B UA DR DERIC DN T—IEEFEZE8 W RET, BERFTF S/ AIBESNTLEEA. MaximlIBERF
FELBLKEBRRVOEEZE T DIEREBIRLFE I, [Electrical Characteristics (BRBIHFM) I DRITRI/NSA—F{E(min, maxDZFHIEE) IS, ZDOF—5
2 —hDMODIBAICSIAL T DELUBEINET,

10 Maxim Integrated Products, Inc. 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000
© 2008 Maxim Integrated Products MaximlZMaxim Integrated Products, Inc. DEHFEIZE T,





