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ABSOLUTE MAXIMUM RATINGS

Ve, SHDN 10 GND ..o -0.3V to +6V Operating Temperature Range ..........ccccceeeeennne -40°C to +85°C

EXT, FB, CS, ADJ, REF to GND.. ...-0.3Vto (Vcc + 0.3V) Junction Temperature.................

GND tO PGND ..ottt +0.3V Storage Temperature Range

Continuous Power Dissipation (Ta = +70°C) Lead Temperature Range (soldering, 10S)............cceeenee. +300°C
10-Pin pMAX (derate 5.6mW/°C above +70°C)............ 444mW

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

(Vcc = +3.3V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 2.7 5.5 \
Quiescent Supply Current Icc VEg = 0.3V 260 500 HA
Undervoltage Lockout Rising edge 2.25 2.4 2.55 \
Undervoltage Hysteresis 80 mV

. ADJ = REF 285 300 315
FB Regulation Voltage VEB mvV
VapJ = 100mV 18 24 30

CS Trip Current FB = GND 0.8 1.5 2.5 A
CS Input Current Ics 0.8 ARMS
Minimum Off Time torrmiN) | FB = GND, ADJ = REF 0.8 1.0 1.2 us
Maximum On Time ton(mAx) | FB = GND, ADJ = REF, CS = GND 10 15 20 us
ADJ Start Threshold 30 50 70 mV
ADJ Input Range VaDJ 0.03 REF \Y
FB Input Bias Current IEB Veg = 300mV -15 15 nA
ADJ Input Bias Current 1ADJ ADJ = REF -50 50 nA
Shutdown Supply Current SHDN = GND 0.01 1 PA
REF Output Voltage VREF IReEr=0 1.20 1.25 1.30 \
REF Load Regulation AVREE IRer = 0 to 150pA -2 -25 mVv
REF Short-Circuit Current REF = GND 0.45 1 mA
gggoPower-Supply Rejection PSRR | Vcc =27V 10 5.5V +03  +2 | mWNV
EXT Driver Sink/Source Current Vce =5V, EXT =2V 0.2 A
EXT Driver On-Resistance Vcec =5V 8 Q
SHDN Input High Voltage VIH Vce = 2.7V to 5.5V 2 %
SHDN Input Low Voltage ViL Vce = 2.7V 1o 5.5V 0.8 \;
SHDN Input Bias Current ISHDN | Vcc =2.7Vto 5.5V -1 1 PA

2 MAXIMN
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ELECTRICAL CHARACTERISTICS
(Vee = +3.3V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Supply Voltage Vce 2.7 5.5 \
Quiescent Supply Current Icc VEg = 0.3V 500 HA
Undervoltage Lockout Rising edge 2.20 2.65 \
. ADJ = REF 280 320
FB Regulation Voltage VEB mvV
VapJ = 100mV 13 35
CS Trip Current FB = GND 0.8 3.0 A
Minimum Off Time torrviN)y | FB = GND, ADJ = REF 0.6 1.4 us
Maximum On Time ton(max) | FB = GND, ADJ = REF, CS = GND 9 21 us
ADJ Start Threshold 25 75 mV
FB Input Bias Current IFB Vg = 300mV -20 20 nA
ADJ Input Bias Current 1ADJ ADJ = REF -50 50 nA
Shutdown Supply Current SHDN = GND 1 HA
REF Output Voltage VREF IReEp =0 1.17 1.33 Vv
REF Load Regulation AVREE IRer = 0 to 150pA -30 mv
REF Short-Circuit Current REF = GND 1 mA
Eggopower'su"p'y Rejection PSRR | Vcc =2.7V 10 5.5V +2 | mvv
EXT On-Resistance Vce =5V 8 Q
SHDN Input High Voltage ViH Vce = 2.7V 10 5.5V 2 \Y;
SHDN Input Low Voltage ViL Vce = 2.7V t0 5.5V 0.8 %
SHDN Input Bias Current ISAON | Vcc = 2.7V to 5.5V -1 1 PA
Note 1: Specifications to -40°C are guaranteed by design, not production tested.
3
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(Circuit of Figure 2, Vcc = VBATT = 3.3V, VADJ = VREF, Ta = +25°C, unless otherwise noted.)

lour, IsaTT (MA)

EFFICIENCY (%)

OUTPUT CURRENT (mA)

25

20

15

10

1000
900
800
700
600
500
400
300
200
100

100
90
80
70
60
50
40
30
20
10

0

OUTPUT CURRENT vs. VaTT AND Vce

[
vs. VBATT

P

4 vs. Vee

1 CHAIN OF 4 LEDs
[ R B

1 2 3 4 5 6 7 8
Veart, Ve (V)

BATTERY CURRENT
vs. BATTERY VOLTAGE

4 CHAINS OF 4 LEDs

Veart (V)

EFFICIENCY vs. OUTPUT CURRENT

VgaTT = 5V ]

4 CHAINS OF 4 LEDs

5

15 25 35 45 55 65

OUTPUT CURRENT (mA)

7% 85

MXA1698-04

MXA1698-01

9 10

MXA1698-07

NORMALIZED OUTPUT CURRENT

RISE/FALL TIME (ns)

I
[}

[y
o

o
=3

o
o

o
~

o
Y

100
90
80
70
60
50
40
30
20
10

0

33V

NORMALIZED OUTPUT CURRENT
vs. ADJ VOLTAGE

—z
"4
=z
E
=
Fi
/ &
(@]
/ 5
/ 2
=l
/ d )
7
0 02 04 06 08 10 12 14
ADJ VOLTAGE (V)
EXT RISE/FALL TIME vs. Cext
A g
RISETIME _
1 o g
7 >
/ o
&
[&]
,/ FALL TIME 2
|t wi
// //
|~
__//
100 400 700 1000 1300 1600 1900 2200
Cext (pF)
SHUTDOWN/SOFT-START TIMING
MXA1698-08
"J__p——-h_«-ﬂ lout
e 1 L. 50mA/div
. saafassidinsnluinilasalrapnlapfasrsd
| IBATT
e | 100mA/div
el } |
S i L SHDN
lout SET TO 80mA, 3 4 CHAINS OF 4 LEDs | 5V/div

5ms/div

22.0

N
=
3,1

N
=
o

[N
o
3]

20.0

100
90
80
70
60
50
40
30
20
10

0 2 4 6 8

OUTPUT CURRENT
vs. INPUT VOLTAGE

MXA1698-03

N\

T—

1 CHAIN OF 4 LEDs
T R

0 2 4 6 8 10 12 14 16 18 20
INPUT VOLTAGE (V)

EFFICIENCY vs. BATTERY VOLTAGE

MXA1698-06

lout = 80mA i
4 CHAINS OF 4 LEDs

10
BATTERY VOLTAGE (V)

LED AND INDUCTOR CURRENT
WAVEFORMS

MXA1698-0¢

AWAWAN

1ps/div

LED
CURRENT
50mA/div

INDUCTOR
CURRENT
500mA/div

MAXIMV



Ooooooonnn
ogoonoononnrLeEDn

good
od od oo
1 Vce iIcoooooboooooobooooooobooOoo2.7vos.5vo00
~|OoooOoooooooooooOOO0OOOOO0OOOOOOOMOSFETOOOOOOOOOOOOOOOODOO

2 SHDN 000000000000 00LEDDOOOO0ODOOO0O0VeaTDOOODODOODOOLEDDODOOODDO
goboooooooooooooobooooooo

3 REF 1.25v00000000000000000O0150pA0000O0O0O00O0O0O0O0O0O0OCOCOOOOOOOO0
REFOOOOOOOOO0OOOOOOO0OO0OOOOOO0

4 ADJ gooooooOoOoOoOoOoOooOooOODOO0OO0OO0OO0OO0OO0ADI=REFOOOFBO30OOMVOOOOOOODO

57 GND oooo

6 FB goooooooooobOoLwEDODDOODOOO0OO0ODOODOOOOODOOOOOODO

8 PGND |0OO0OO0O0O0O

9 CS FETOOOOOO

10 EXT goooooooon

Vee

SHDN ——I
NI

UNDERVOLTAGE MAX1698
LOCKouT/
SHUTDOWN

ADJ +

.

VWM

FB

GND

1.25V REFERENCE REF

SOFT-START

1. 0oOooooooooboooo

MAXIN

869TXVIN



MAX1698

oooooooonn
ogoooooonnnrLEDH

10pH
VeatT = 3.3V

I 10uF

MBR0540

1pF

Ve =3.3V Vee EXT i ]_:
WF I MAXIM _i — ! X \Q \\z § =
" L MAX1698 5 \\: N
_l__ — SHDN cs T X X \\Q \\QLEDS
- OPT::()JZNAL i \\x § \\§ §
ADJ E \\: \\§ § §
= .
— GND PGND Rrg 15Q 15Q 15Q 15Q
1L L 1 1 1 1
02. 000000
00 ooooooo

MAX16980 0 0 00 0000000000OLEDOODODO
obOooOoMAXi1eesO OOOODC-DCOOODODO
oob0oobO0ooobooobOooooooobobOo300my
gogodooooooooooooooooooooa
oboo0ooobD0ob0Oob0oooboOobOo0oboOon0dRegO
LEDODOOODOOO0ODOOO0ODODOOoO0obObOOoooDon
oobOooobOOoLeEDODOOOOOOOOOOOO0On
oo oogLeEbo g
odotbz200oooooooooooooooboooon
goboobooboobooboooooooooon
D20 0000000DODOCOLEDOIOOOODOO
gobooobooobooobooboLEDODOOO
gboADJODOO0bOoboboooboobooooobanog

gooogoon

000000000MAX1698000000 1pAD OO
0000000000000 0000EXTOOOO000O0
OONODOOOFETODOOOOOOOOOOOLEDDO
00000000000000000000000000
00000000O0000LEDOOOOOOOOOOO
Va0 0OOOOOOOLEDOOOOOOOOOOOO
000000000000000000000000
000000000000 00000000000 ™
oooooooo

MAX16980 0000000000000 0000000
0000000000C000000000000000
OOFETOOOO(EXT)DOOOOOOO0OOOOOO
0000000000005120000000000
00000000005us00000000150000
0000000000000002us0000000
000000000000000000001ps00
00000Q0O00O00000 Shutdown/Soft-Start
Timingd 000 0000)0

oood

UOLEDOODOO

UOReg O OOLEDODOOODOOOOOOOODOOO
ooboooobood

300mVv

RrB =
ILEDMAX

0000 epmaxD O OLEDOOOOO

LEDODOUOODO

RegU LEDOOODOOOOO0OOO0DOOO0OOOOO0OOAD]
O0oooooooooooooobpobooooooa

MAXIMN




Ooooooonnn
ogoonoononnrLeEDn

REF

maxm 500K
MAX1698

GND

03. LEDOOOOO

o3oboAbvOOoOooooooOoooooooooooo
goboooooooooongpboooooon

||_ED:—VADJ
4.16 [Rep
UO0O00VapUADIODDOODDODOUODADIJOODO
50mvO000000OLEDODOOOOOOOODOOOO
goono

ggboogoog

gopcoo@oomoO)yooooooooooooo
goooooooooLtbbbooooooooooo
iopHO OO0 O03.3uHO1oopHO D OO DODODODODODDO
gbobOobOoooocoooocooboobobOoonooo
MAX16980 00O DDOOOO0O0O0000000000
oboooooooooooobooonn

MAX16980 0O D ODOOODOODO1I.5A00000
oooooooooboilooooooooboooooog
gobboooooobobboooooobboooooon
ooboo0oooobbOooooboooooboobooooboooo
goooooogooooon

0.67 DVgaTT
L

f=

OD000OPouDOLEDOOOOOOOOOODOOOODO
0000000l peayl 0000000000000

gogoogooog

gobbooooobobboooooobbooooooo
Oo.ipFO10pFO0 0 00000000000000
goboooobooobobooobooooobog
uboooooboon

googoooooooooobooboobbbobbobobon
ugbobooubooboooobaoboobogboboaon
goboooobooooooobooboooobog
gbgoboooboobooooobobooooan

MAXIN

goobooooo

MAX1698000NOOOOMOSFETOOOODODOO
0000000OVeeDOODOOOOOO0O0o0o0oooon
Ve OOOOOOOOOOODOOOOOOOO0OOOO
(Ves)DODOOOOODODOODOODOOOODODOODO
NFETOOOOOOOOOO0O0O0O0O0O00O0O0FETD
RpsonyJ 00000000000000000000
OONFETOODOOD (Vpsvax)D 00000000
00000000000

oobooooboooomyuoo

MAX1698U D O ODOOOOOOOODOOOOOOOO
oboboooooooooooboooboooooooog
oboboooooooooooboooboooooooog
oboboooboooooooobooooooooooog
uguoouououooooooooobobooboobobon
goooooooooooobobbooogogaad
gbboooboooboobooboboblbdVoeurh
ooboooobooooboo4ovOoononooononOg
gboboooboboobooobooboobooobobon
gboobooooboooboooooboboooooobo

goobooooo

gboboooboobobooLebb010gooboooooann
gboboooboboboooboobobooobobon
goboobz20000b0000000b000b000n
gobboooooobobboooooobboooooooon
gooooobobbooMOSFETDODOOOOOOoOoO
goboooooboooooooLebODO0OO0nOOOO
uobooboooooboob2vboooooooog
gooao

gooooobobod

pcObOOCOOOOO

gbobooobooobooboboooobooobobo
pCOOOCOO0O0DOOOOOODOOOOODOOOOOOn
ooboooooooooooboooboooooooog
0000000000 (MAX1698EVKITYODODOOODO
oooooog

gbooobooooboooboobooboocsobobooooa
oobOo0oooobooooboboooooboooooooog
uguoouououooooooooobobooboobobon
gugobbbobooooobobooooodorBOOOOO
obbo0OvecOOOOOOODOOOOOoOoobOooIc
gboooobooogoood

oboobooobooooboOoMAXieosoOOoOod
ugbooooobogon

goood
TRANSISTOR COUNT: 2180

869TXVIN



MAX1698

oooooooonn
ogoooooonnnrLEDH

ogogo
(2]
o
_| e |__ —| — 4x s >
- | " INCHES | MILLIMETERS | |2
MM Ea>E M DIM| MIN | MAX [ MIN | MAX 3
I I I I I A | 0037 | 0.043] 0.94 | 110 S
HEHEREREHE AL| 0002 | 0.006 | 0.05 | 015
Lo [ Di| 016 | 0120 | 295 | 3.05
D2| 0114 | 0118 | 2.89 | 3.00
El| 016 | 0120 | 295 | 3.05
—|—+ E E2| 0114 | 0118 | 289 | 3.00
\/— 0.50+0.01 E | 0187 0199 | 475 | 505
‘ (/ L |00157 [0.0275] 0.40 | 0.70
0.30 : : L1]0.037 REF 0.940 REF
1 H ] b [ 0.007 ] 0.0106] 0177 | 0.270
i ! e | 00197 BSC | 500 BSC
T =2 - 1 c _[0.0035]0.0078 0.090 | 0.200
050 —| |— S | 00196 REF | 498 REF
TOP VIEW BOTTOM VIEW « |00 |6 ° |6
D2 E2
| GAGE
PLANE
THIH L (et Mot
_| |_ PR -
b L
D1 El L1
FRONT VIEW SIDE VIEW
NOTES: -,
1. D&E DO NOT INCLUDE MOLD FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006%). PROPRIETARY R TRMATIN
3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO187. E e e
21-0061 A
O0O0OMAX16980000000000000000000
/0oooo N

<FIN-IPIRREH

0169-005100000000003-30-1610000l1000

TEL. (03)3232-6141 FAX. (03)3232-6149

- /

goo0oO0ooO0oO0o00O000000000000000O0O0000O0O0O000DOOO0O0O0O0O0O00O0O0COO0O0O0COO0O0O0OO0O00O0O00O00O0AO0
ooboooOoooooooooooooooobooooooooonon

8 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2000 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



