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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (OUT to GND) ........cceevvvveeieeninnen. -0.3V to +6.0V Continuous Power Dissipation (Ta = +70°C)

Switch Voltage (LX to GND) .....0.3V to (Vourt + 0.3V) 8-Pin uMAX (derate 4.1mW/°C above +70°C) ............. 330mw
Battery Voltage (BATT to0 GND)........ccceevvevenineennn -0.3V to +6.0V 10-Pin UMAX (derate 5.6mW/°C above +70°C) ........... 444mwW
SHDN, LBO t0 GND ..ccovnereecreeeneeneeeeeeneesesesnens -0.3V to +6.0V Operating Temperature Range ........................... -40°C to +85°C
LBI, REF, FB, CLSEL to GND ..... ....-0.3V to (Vourt + 0.3V) JUNCLION TEMPEIALUIE ...coeiiiiiie et +150°C

...-65°C to +165°C
.................. +300°C

Switch Current (LX) ......eeeevereneeeiiieeniee e -1.5A to +1.5A
Output Current (OUT) ..cooviviiieiiiiieee e -1.5A to +1.5A

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
(VBATT =2V, FB = OUT (Vourt = 3.3V), RL = ‘o, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

MAX1674/MAX1675/MAX1676

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Minimum Input Voltage 0.7 \Y
Operating Voltage VIN Ta =+25°C 1.1 55 V
Start-Up Voltage Ta =+25°C, R = 3kQ (Note 1) 0.9 1.1 \Y
Start-Up Voltage Tempco -2 mV/°C
Outout Volt V. FB = OUT 3.17 3.30 3.43 v

utput Voltage
P 9 T I"FrB=GND 4.80 5 5.20
Output Voltage Range 2 55 Vv
MAX1674
' _ 300 420
FB = OUT MAX1676 (CLSEL = OUT)
(Vout =3.3V)
MAX1675, _ 150 220
Steady-State Output Current MAX1676 (CLSEL = GND)
lout mA
(Note 2) MAX1674, 180 285
(Vout =5V)
MAX1675, 90 130
MAX1676 (CLSEL = GND)
Reference Voltage VREF IREF=0 1.274 1.30 1.326 \
Reference Voltage Tempco TEMPCO 0.024 mV/°C
Reference Voltage Load _
Regulation VREF_LOAD | IREF =0 to 100pA 3 15 mV
Reference Voltage Line _
Regulation VREF_LINE | VouT =2V 10 5.5V 0.08 25 mviv
FB, LBI Input Threshold 1.274 1.30 1.326 Vv
Internal NFET, PFET _
On-Resistance RpsoNn) | ILx = 100mA 0.3 0.6 Q
LX Switch Current | MAX1674, MAX1676 (CLSEL = OUT) 0.80 1 1.20 A
Limit (NFET) LM MAX1675, MAX1676 (CLSEL = GND) 0.4 0.5 0.65
LX Leakage Current ILEAK Vix =0, 5.5V; VouTt = 5.5V 0.05 1 UA

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)
(VBATT =2V, FB = OUT (VouTt = 3.3V), RL = ', TA = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Current into OUT _ _
(Note 3) VEg = 1.4V, VouTt = 3.3V 16 35 HA
Shutdown Current into OUT SHDN = GND 0.1 1 WA
\% =3.3V, | =200mA 90
Efficiency ouT LOAD %
VouTt = 2V, lLoap = 1mA 85
LX Switch On-Time toN VEg = 1V, VouTt = 3.3V 3 4 7 us
LX Switch Off-Time toFF VEB = 1V, VouTt = 3.3V 0.8 1 1.2 us
FB Input Current IEB Veg = 1.4V 0.03 50 nA
LBI Input Current ILBI Vgl = 1.4V 1 50 nA
CLSEL Input Current lcLSEL MAX1676, CLSEL = OUT 1.4 3 HA
SHDN Input Current ISHDN VSHDN = 0 or VouT 0.07 50 nA
LBO Low Output Voltage Vil =0, Isink = 1mA 0.2 0.4 \
LBO Off Leakage Current ITBO VIBO =5.5V, Vg =5.5V 0.07 1 pA
Damping Switch Resistance MAX1676, VBATT = 2V 88 150 Q
_ V 0.2V,
SHDN Input Voltage = ouT \
VIH 0.8Vour
V| 0.2V,
CLSEL Input Voltage L oty
VIH 0.8VouT
ELECTRICAL CHARACTERISTICS
(VBATT =2V, FB = OUT, RL = o, Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)
PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Output Volt v FB = OUT 3.13 3.47 Y
utput Voltage
P g oUT "FB=GND 4.75 5.25
Output Voltage Range 2.20 55 \Y
Reference Voltage VREE IREEF=0 1.2675 1.3325 \Y
FB, LBI Thresholds 1.2675 1.3325 \%
Internal NFET, PFET
On-Resistance Rps(on) 06 Q
Operating Current into OUT _ _
(Note 3) VEB = 1.4V, VouTt = 3.3V 40 HA
Shutdown Current into OUT SHDN = GND 1 WA
LX Switch On-Time toN Veg = 1V, Vout = 3.3V 2.7 7.0 ps
LX Switch Off-Time toFF VEB =1V, Vout = 3.3V 0.75 1.25 us
LX Switch Current | MAX1674, MAX1676 (CLSEL = OUT) 0.75 1.25 A
Limit (NFET) LM " MAX1675, MAX1676 (CLSEL = GND) 036 0.69
M AKX/ 3
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ELECTRICAL CHARACTERISTICS (continued)
(VBATT =2V, FB = OUT, RL = 0, Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
CLSEL Input Current IcLSEL MAX1676, CLSEL = OUT 3 HA
SHDN Input Current ISHDN | VsHDN = 0 or VouT 75 nA
BO Off Leakage Current ITBO VIBO = 5.5V, Vi g| = 5.5V 1 HA

Note 1: Start-up voltage operation is guaranteed with the addition of a Schottky MBR0520 external diode between the input and
output.

Note 2: Steady-state output current indicates that the device maintains output voltage regulation under load. See Figures 5 and 6.

Note 3: Device is bootstrapped (power to the IC comes from OUT). This correlates directly with the actual battery supply.

Note 4: Specifications to -40°C are guaranteed by design, not production tested.

gooood
(L =22uH, C|N = 47uF, Cout = 47uFI00.1pF, Crer = 0.1uF, Ta = +25°C, unless otherwise noted.)
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(L = 22uH, CiN = 47pF, CouT = 47uFNO0.1uF, Crer = 0.1pF, Ta = +25°C, unless otherwise noted.)

NO-LOAD BATTERY CURRENT START-UP VOLTAGE SHUTDOWN CURRENT
vs. INPUT BATTERY VOLTAGE vs. LOAD CURRENT vs. SUPPLY VOLTAGE
160 _“ \ 5 1.8 g 10 3
140 \\ \\ g 16 g 08 :
= E: E 0.6
2 14 <
g - \\ \ > S12 WITHOUT DIODE "//’ S o4
Ll [FE) . - r =
& 100 \ 2 || A g 02
o \ o 10 4 =
% 80 N & LT ; 0
= \ \\'LIMITZO-SAv 5.0V 508 — — =
< 60 \ 3 = 1T g 02
o NN 06 [-WITH INs817 5 04
Z 40 figwr=05A33v S @
= LIMIT ‘ ‘ . ‘§§ 04 06
2 LT = 1A, 3.3V 02 08
0 L1 1 0 -1.0
0 05 10 15 20 25 30 35 40 45 0.01 01 1 10 100 1 15 20 25 30 35 40 45 50 55
INPUT BATTERY VOLTAGE (V) LOAD CURRENT (mA) SUPPLY VOLTAGE (V)
SHUTDOWN THRESHOLD MAXIMUM OUTPUT CURRENT MAXIMUM OUTPUT CURRENT
vs. SUPPLY VOLTAGE vs. INPUT VOLTAGE (Vout = 5V) vs. INPUT VOLTAGE (Vour = 3.3V)
14 o 900 < 800 o
gk | £
12 g = 800 / g0 va :
> e : E 0 - E
£ P = = 600
S 10 e S o0 1A CURRENT LIMIT g 1A CURRENT LIMIT
& N = 4 £ 500 A
£ os - 3 / 3 PZ
= 5 50 d 5 400 %
= = / / S / 1
£ 06 5 400 7 5 v
3 = P / S 300 ] —
a = 30 L Prd = / LT
2 2 = =
2 04 / 2 P — =] Jrd
5 s P Z 20 [~ —
E " — =z T 0.5ACURRENT LIMIT
02 . —T  0.5A CURRENT LIMIT = 0
“ T ] o
0 0 B 0
0 05 10 15 20 25 3.0 35 40 45 50 10 15 20 25 30 35 40 45 10 12 14 16 18 20 22 24 26 28 30
SUPPLY VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)

LX CURRENT LIMIT
HEAVY-LOAD SWITCHING WAVEFORMS SWITCH RESISTANCE vs. TEMPERATURE vs. OUTPUT VOLTAGE

MAX1674 TOC13

- I T LEk *“ T
T 040 P-CHANNEL : MAXL674, MAXL676 (CLSEL = 0UT) |2
: : 2 1.0 =
. e L Vix 0.35 H /
: : o 5V/div |_—1
_—
P LE L Ix @030 08
[ g el LY T N-CHANNEL =
: : S % 020 = -
N -, & 015 [—= 04 MAX1675, MAX1676 (CLSEL = GND)
| o R . J vout
- =~ ACCOUPLED ~ 010
VN2 L 00mvidly s 02
Vour = 5.0V '
0 0
1ps/div 60 40 20 0 20 40 60 80 100 20 25 30 35 40 45 50
TEMPERATURE (°C) OUTPUT VOLTAGE (V)

MAXIN 5

9L9TXVIN/SLOTXVIN/VLOTXVIN



MAX1674/MAX1675/MAX1676

oooooooononnn
oooonoognbbe-Dednonn

goooomood
(L =22uH, C|N = 47WuF, Cout = 47uF10.1uF, Crer = 0.1uF, Ta = +25°C, unless otherwise noted.)
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Sumida CDA43 series
Sumida CD54 series
Coilcraft DT1608C
Coilcraft DO1608C
Coiltronics Uni-PAC
Murata LQH4 series

Surface Mount

Sprague 593D series
Sprague 595D series
AVX TPS series

ceramic

Motorola MBR0530
Nihon EC 15QS02L

Sumida RCH654-220

Miniature Through-Hole

Sanyo OS-CON series

2. Jgbobooooobbooooo

3. goooo

gooooo UH Q IpEAK (A) 0o ooood oooo FAX
obooo noooo (mm) AVX USA (803) 946-0690 | USA (803) 626-3123
Coilcraft DT1608C-103 | 10 | 0.095 0.7 2.92 Coilcraft USA (847) 639-6400 | USA (847) 639-1469
Coilcraft DO1608C-153| 15 | 0.200 0.9 2.92 Coiltronics USA (561) 241-7876 | USA (561) 241-9339
Coilcraft DO1608C-223| 22 | 0.320 0.7 2.92 Motorola Us,g égog)z 237652-%40 USA (303) 675-2150
Coiltronics UP1B-100 | 10 | 0.111 19 5.0 (800) 521-
Coiltronics UP1B-150 | 15 | 0.175 1.5 5.0 USA (814) 237-1431
Murata USA (814) 238-0490
Coiltronics UP1B-220 | 22 | 0.254 12 5.0 (800) 831-9172
Murata LQH4N100 10 | 0.560 0.4 2.6 Nihon USA (805) 867-2555 | USA (805) 867-2556
Murata LQHANZZ0 > 1T 0560 o4 26 Japan 81-3-3494-7411 | Japan 81-3-3494-7414
Sumida CD43-8R2 82 | 0.132 1.26 3.2 Sanyo USA (619) 661-6835 | USA (619) 661-1055
. Japan 81-7-2070-6306 | Japan 81-7-2070-1174
Sumida CD43-100 10 | 0.182 1.15 3.2
Sumida CD54-100 10 | 0.100 1.44 4.5 Sprague USA (603) 224-1961 | USA (603) 224-1430
Sumida CD54-180 18 | 0.150 1.23 45
. ) USA (647) 956-0666 | USA (647) 956-0702
Sumida CD54-220 22 | 0.180 1.11 45
umida Sumida Japan 81-3-3607-5111 | Japan 81-3-3607-5144
Taiyo Yuden | USA (408) 573-4150 | USA (408) 573-4159
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TRANSISTOR COUNT: 751

0
i
A‘ e ‘« A‘ axs é
10} 10 INCHES MILLIMETERS 2
oM[ MIN [ mAX | MIN_ | MAX 3
A - 0043 | - 1.10
T ‘ A1 | 0.002 | 0.006 | 0.05 | 0.15
A2 | 0.030 | 0.037 | 0.75 | 0.95
D1 | 0116 [ 0120 | 295 | 3.05
M D2 | 0114 | 0.118 | 2.89 | 3.0
E1 | 0.116 | 0120 | 295 | 3.05
| Aot E2 | 0114 | 0.118 | 2.89 | 3.0
g N H | 0.187 [ 0.199 | 475 | 505
L[ 0.0157 | 0.0275 | 0.40 | 0.70
! L1 | 0037REF 0.940 REF
b [0.007 ]0.0106 | 0.177 | 0.270
. T e 0.0197 BSC 0.500 BSC
1 o c_|0.0035 [ 0.0078 [ 0.090 [ 0.200
TOP VIEW BOTTOM VIEW s 0.0196 REF 0.498 REF
a o [ 6 o [ &
“7 D2 4—‘ 524.1
‘ * GAGjF‘LANE
A2 A c
— i L T
—o— [T A el -t
A1
D1 — 1 =
FRONT VIEW SIDE VIEW
EDDALLAS/VI/JKIIVI
NOTES: ] rorrenaay ivomwaTon
1. D&E DO NOT INCLUDE MOLD FLASH. ~ [me
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: MILLIMETERS. L S -
4. MEETS JEDEC MO-187C—BA. ‘ 21-0061 [ | [%
D
12 NAXIN




