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ABSOLUTE MAXIMUM RATINGS

AIN 1O AGND ...oooiiiiiiiiec e -0.3to +15V
IN to PGND ..-0.3V to (VaIN + 0.3V)
LXTOPGND ..coooeieiiieiiieeeeeee e, -0.5V to (VIN + 0.3V)
PGND t0 AGND ..ot +0.3V
SHDN t0 AGND ...t -0.3V to (VaIN + 0.3V)
ILIM/SS, FB, CC, BOOT, REF to AGND ....-0.3V to (VcvyL + 0.3V)
CVH O IN..cooeeiiec e ....-6V to +0.3V
CVL, STBY, SYNC/PWM to AGND. ....-.0.3V to +6V
Reference CUMent.........ceeveeiiieiie e +1mA

CVL CUITENT e -1ImA to +10mA
LX Peak Current (Internally Limited) .......c.cccceeviererneriierennnn. 2.3A
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)............ 667mwW

Operating Temperature Range ...........ccceevveennee.
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 = VSHDN = 6V, STBY = SYNC/PWM = CVL, VBooT = Vourt, FB = AGND, circuit of Figure 1, Ta = 0°C to +85°C, unless otherwise

noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range 2.7 14 \Y
Feedback Voltage VEB VEB = VourT, lLoap =0to 1A 1.238 1.251 1.264 \%
Output Voltage (3.3V Mode) VouTt FB = AGND, ILoap =0to 1A 3.296 3.333 3.368 \Y
Output Load Regulation VEB = VourT, lLoap =0to 1A 0.01 %
Output Current Capability VIN = 5V to 14V 1 A
Output Adjust Range BOOT = AGND (Note 1) VREF VIN \Y
FB Input Current IFB VEB = 1.4V -50 50 nA
On-Resistance, P-Channel High—side switch, Vin =6V 0.24 0-5 Q
ILx = 1A VIN = 2.7V 0.34 0.8
On-Resistance, N-Channel Low-side switch, VIN = 2.7V, ILx = 200mA 3 8 Q
Current Limit in PWM Mode ILim 1.2 1.75 2.3 A
Pulse-Skipping Current Threshold SYNC/PWM = low 285 380 475 mA
curtent Limitin Low-Power lumip | STBY = low 285 380 475 | mA
Current Limit, N-Channel SYNC/PWM = high 0.15 0.4 0.9 A
) MAX1684 -10 50 100
Zero Crossing Threshold SYNC/PWM = low mA
MAX1685 20 80 130
g‘\’(",\'l\"c;g‘\;\‘ja: high, | MAX1684 13 33
2/,\'?;22): 3V MAX1685 25 65
Quiescent Power Consumption Normal mode, SYNC/PWM = low, 05 ) mwW
VBooT = 3.3V (Note 2) ’
Low-power mode, STBY = low,
vBo;)T = 3.3V (Note 2) 0.14 0.27
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VSHDN = 6V, STBY = SYNC/PWM = CVL, VeooT = Vour, FB = AGND, circuit of Figure 1, Ta = 0°C to +85°C, unless otherwise

noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Quiescent Supply Current e _

in Dropout STBY = low, VIN = 2.7V 230 430 HA

Shutdown Supply Current SHDN = low 2 6 HA

LX Leakage Current ILX VIN = 14V, ViLx = 0 or 14V, SHDN = low 20 HA

. MAX1684 260 300 340

Oscillator Frequency fosc kHz
MAX1685 520 600 680
MAX1684 180 350

SYNC Capture Range kHz
MAX1685 360 700

Maximum Duty Cycle 100 %

- ini MAX1684 10

Constant-Frequency Minimum (Note 3) %

Duty Cycle MAX1685 20

Reference Output Voltage VREF IREF=0 1.238 1.251 1.264 \Y

Reference Load Regulation -1pA < IRer < 50pA 4 15 mV

Reference Supply Regulation 2.7V <VBooT < 5.5V 0.2 5 mV
VIN = 3V to 14V, BOOT = AGND,

CVL Regulator Output Voltage IcVL = O to 5mA 2.7 3.0 3.15 \Y

CVL Dropout Voltage BOOT = AGND, IcyL =5mA 120 mvV

CVL Undervoltage Lockout BOOT = AGND, CVL falling edge, 235 25 26 Vv

Threshold typical hysteresis is 40mV ' ’ '

CVH with Respect to V|N IcvH = -1mA -5.0 -4.6 -4.1 Y

BOOT Switchover Threshold BOOT falling edge, 235 25 265 | V
typical hysteresis is 0.1V

Thermal Shutdown Threshold Typical hysteresis is +10°C (Note 4) 160 °C

ILIM/SS Source Current ViLimiss = 1.4V 3.3 4 4.65 HA

Logic Input High Voltage VIH - 2 \

g. P 9 9 SHDN, STBY, SYNC/PWM

Logic Input Low Voltage ViL 0.7 \Y

Logic Input Current SHDN, STBY, SYNC/PWM -1 1 HA

SYNC/PWM Pulse Width High or low period 500 ns

AXIMW 3
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ELECTRICAL CHARACTERISTICS

(VIN = VSHDN = 6V, STBY = SYNC/PWM = CVL, VeooT = Vourt, FB = AGND, circuit of Figure 1, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Input Voltage Range 2.7 14 \Y
Output Feedback Voltage VEB VEB = VouT, lLoap = 0to 1A 1.233 1.269 \
Output Voltage (3.3V Mode) Vout FB = AGND, ILoap =0 to 1A 3.280 3.382 \Y
Output Current Capability VIN = 6V to 14V 1 A
Output Adjust Range BOOT = AGND (Note 1) VREF VIN \
FB Input Current IFB VEB = 1.4V -50 50 nA
Current Limit in PWM Mode ILIM 1.2 2.3 A
Current Limit in Low-Power ILIMLP STBY = low 85 475 mA
Mode
Normal mode, SYNC/PWM = low, 2
] ] VeoorT = 3.3V (Note 2)
Quiescent Power Consumption mwW
Low-power mode, STBY = low, 0.27
VBoorT = 3.3V (Note 2) '
Shutdown Supply Current SHDN = low 6 HA
) MAX1684 240 350
Oscillator Frequency fosc kHz
MAX1685 480 700
Reference Output Voltage IREF=0 1.232 1.268 \
VIN = 3V to 14V, BOOT = AGND,
CVL Regulator Output Voltage IcVL = O to 5mA 2.7 3.15 \
CVL Undervoltage Lockout BOOT = AGND, CVL falling edge, 24 26 v
Threshold typical hysteresis is 40mV ’ ’
CVH with Respect to V|N IcvH = -1mA -5.0 -4.1 \%
BOOT Switchover Threshold BOOT falling edge, typical hysteresis is 0.1V 2.35 2.65 \
ILIM/SS Source Current ViLimiss = 1.4V 3.1 4.7 MA
Logic Input High Voltage V| [ 2
gic ptt 79 9 " _| SHDN, STBY, SYNC/PWM v
Logic Input Low Voltage ViL 0.7
Note 1: The output adjust range with BOOT connected to Vour is VREF to 5.5V. Connect BOOT to AGND for VouT > 5.5V.

Note 2:

Note 3:

Note 4:
Note 5:

The quiescent power-consumption specifications include chip supply and gate-drive loss only. Divide these values by V|N
(6V) to obtain quiescent currents. In normal and low-power modes, chip supply current dominates and quiescent power is
proportional to Voot (BOOT connected to OUT). In PWM mode, gate-drive loss dominates and quiescent power is propor-
tional to ViN O (VIN - VcvH). In addition, IR losses in power switches and external components typically increase PWM quies-
cent power consumption by 5mW to 10mW. Note that if the device is not bootstrapped, additional power is dissipated in the
CVL linear regulator.

When the duty factor (VouT / VIN) is less than this value, the switching frequency decreases in PWM mode to maintain
regulation.

Thermal shutdown is disabled in low-power mode (STBY = low) to reduce power consumption.

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

MAXIMN
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
MAX1684 MAX1684 MAX1684
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(Vin=3.3V, Vout = 1.8V, 2.5V) (Vout =3.3V) (Vout = 3.3V, PWM MODE)
100 o 100 o 100 ,,
g [l T4 TS g
% Y g 0 [HA i Mﬁ“c i £ % ) i g
A .'—"’;!’ "'.M?\ g V[[Sgrge? il 2 / 7Tl g
80 A T / y z 80 i S z 80 4 7 C z
’ / B / D A / ///
10 Fagifs 70 70 ‘ AL
S ‘ ‘D S )% g ‘\\/ D
5 & 1 > 60 ar =~ 60 B
[} ’ [&]
g 50 WG l L e /f & 50 p c s [
S 2 I vl
- [T s
N A % vour =25 Lp oo RN £ 4 J
30 F LA B: Voyr = 1.8V LP MODE 30 30
/1l c Vout = 2.5V NORM MODE // A: Vi = 4V LP MODE /i A Vi =4V
20 / D: Vour = 1.8V NORM MODE 20 B: Vi = 12V LP MODE 20 7‘/ B:ViN=5V
10 E: Vour = 2.5V PWM MODE 10 C: Vin =4V NORMAL MODE | 10 W C:ViN=9V
F: Vout = 1.8V PWM MODE D: Viy = 12V NORMAL MODE D: Vjy =12V
0 . . 0 17 T T | 0 TR
01 1 10 100 1000 10,000 0.1 1 10 100 1000 10,000 1 10 100 1000 10,000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
MAX1684 MAX1684 MAX1685
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(Vour =5V) (Vout = 5V, PWM MODE) (Vour = 3.3V, PWM MODE)
NI e ol T g T EE
90 FILBik X g 90 —ffr;;--—frﬂ”’ T E 90 T pa == g
A“ 2 g // g o | n=av v/l g
0 | E E 80 /YK g i :
N 70 / .10
g 1 H HF g / £
5 o = 60 / = 60 =5V
= 5] / =
T 60 [ & 50 fir 7 g %
s ! 2 B / T
I A: Vi = 6V LP MODE &40 > Ji c 540 o
| B: Viy = 9V LP MODE 30 % 30 P A | A
o C: Viy =12V LP MODE i | )
D: Vi = 6V NORMAL MODE 20 % AViN=6Y 0
30 / E: Vi = 9V NORMAL MODE 0 A B:ViN=9V | 10
F: Vi = 12V NORMAL MODE C: vy =12V
20 0 LUl Ll L1l 0
01 1 10 100 1000 10,000 1 10 100 1000 10,000 1 10 100 1000 10,000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
MAX1685 MAX1685 MAX1685
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(Vout = 3.3V) (Vout = 5V PWM MODE) (Vour =5V)
. 100 = 100 — 2
100 ‘ ‘ ‘ L N [ C E % /’:::E& E % A IB |= =ttt | §
0 A T L A Nl NUIIE:
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iy = 4V LP MODE A =12v 2 VN
20 B: Vjy = 12V LP MODE 2 7 D: Viy = 6Y NORMAL MODE
10 C: Vi = 4V NORMAL MODE 10 10 E: Vin = 9V NORMAL MODE
D: Vjy = 12V NORMAL MODE 0 0 F: Viy =12V NORMAL MODE
0
01 1 10 100 1000 10,000 1 10 100 1000 10,000 01 1 10 100 1000 10,000
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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TYPICAL
MODE SYNC/PWM STBY SHDN FUNCTION OUTPUT
CAPABILITY (A)
PWM H H H Fixed-frequency PWM 1.6
Sync PWM Clocked H Fixed-input clock-frequency PWM 1.6
PFM at light loads (<150mA); fixed-

Normal L H H frequency PWM at heavy loads (>150mA) 16
Low Power H Low-power or standby mode 160m
Shutdown X X L Circuit disabled 0
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27104 22 100 10 47
4106 47 68 22 33
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3. obooo l maxam Vour
0.1uF MAX1684 -1.25v
SUPPLIER PHONE FAX | MAISES 055V
CAPACITORS Vi l
0 IN 100F
AVX 803-946-0690 803-626-3123 2 |+ LO-{“‘F I,
CVH
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SHDN FB -
Sanyo 619-661-6835 619-661-1055 STBY
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INDUCTORS HEL REF PGND
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cC
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- 0.01uF 0.01pF
Sumida 847-956-0666 847-956-0702 T T
TDK 847-390-4373 847-390-4428 o ®
R2
DIODES VN, MAX = 14V - |V0UT| -Voyr =-1.25V ( RL t 1)
Motorola 602-303-5454 602-994-6430 O04. 0000
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DIM| MIN

MAX

MIN MAX

A | 061

068

1.55 173

Al [ .004

0098

0.102 0.249

A2|.055

061

140 155

B |.008

012

0.20 0.31

0075

.0098 [ 0.9

1 0.249

SEE VA

RIATIONS
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[ 157

3.81

[ 399

.025 BSC

0.

635 BSC

230
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5.84 6.20

010
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Q|(ZIC|>|xT(P (MO

SEE VARIATIONS
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VARIATIONS:

h X 457
Ac _>| ’<* INCHES
D

MILLIM

ETERS

MIN.

MAX.

MIN.

MAX. | N

189

196

4.80

498 [16]aa

D

NOTES:

. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.

RN

x

3>, CONTROLLING DIMENSIONS: INCHES.

4>, MEETS JEDEC MO137.

~—E

ijkf

.0020
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874 |20[aB|
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998 |2glan|
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0.635

0.762
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