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ABSOLUTE MAXIMUM RATINGS
OUT, LCDON, ON, POUT, LBI, LBO,

LXTO GND oo -0.3V to +6V
CLK/SEL, LCDPOL, REF, LCDFB,

FBtOGND ..o -0.3V to (Vout + 0.3V)
LCDLX 10 GND ... -0.3V to +30V
PGND, LCDGND t0 GND .....cc.oooiviiiiiiccieec -0.3V to +0.3V
POUTto OUT ... -0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 696mwW
Operating Temperature Range ........................... -40°C to +85°C
Junction Temperature............ccccooviiiiiiiiiiii +150°C
Storage Temperature Range ............ccooceevinenn. -65°C to +160°C
Lead Temperature (soldering, 10S) .....ccccoccoviiiiiiiinne. +300°C

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

(Vout = 3.3V, Crer = 0.1uF, POUT = OUT, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
GENERAL
Input Voltage Range VIN (Note 1) 0.7 55 \
Minimum Startup Voltage VSTARTUP | Ta = +25°C, ILoAD < TmMA 0.9 1.1 Vv
Reference Voltage VREF IREF=0 1.23 1.25 1.27 Vv
Reference Load Regulation IREF = 0 to 50pA (Note 2) 2 15 mV
Reference Line Rejection Vout = 2.5V to 5.5V 0.2 5 mV
Supply Current )
Main DC On, LCD Off ILCDOFF No load, current into OUT 20 40 PA
Supply Current All On, )
Main DC-DC in PEM Mode IPFM No load, current into OUT 35 60 pA
Supply Current All On, .
Main DC-DC in PWM Mode IPWM No load, current into OUT 115 300 pA
Supply Current in Shutdown 0.3 5 pA
MAIN BOOST DC-DC
FB = GND, 0 < I x < 350mA,
Output Voltage Vout CLK/SEL = OUT (Note 3) 3.20 3.30 3.43 Vv
FB Regulation Voltage VFB (REG) | Adjustable mode, CLK/SEL = OUT (Note 3) | 1.225 1.25 1.275 Vv
FB Input Current IFB VFg = 1.3V 0.02 50 nA
Output Voltage Adjustment o5 55 v
Range
Startup to Normal Mode
Transition Voltage (Note 4) Viockout 21 24 v
Line Regulation loyT = 150mA, V|N = 2V to 3V 0.6 %
) CLK/SEL = OUT, V|N = 2.4V, o
Load Regulation LoAD = 10mA to 200mA 1 %
Frequency in Startup Mode fstaRTUP | Vourt = 15V 40 300 kHz
LX Leakage Current ILX (LEAK) 0.2 5 pA
2 MAXIMV
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ELECTRICAL CHARACTERISTICS (continued)
(Vout = 3.3V, Crer = 0.1pF, POUT = OUT, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
R N-channel 0.22 0.5
LX On-Resistance LX(ONN Q
RLx(ON)P | P-channel 0.4 1.0
| N-channel PWM mode 550 670 800
LX Current Limit LX(PWM) mA
ILxPFM) | N-channel PFM mode 250 350 450
P-Channel Synchronous Rectifier
Turn-Off Current in PFM Mode 40 90 140 mA
Internal Oscillator f CLK/SEL = OUT 240 300 360 kHz
Oscillator Maximum Duty Cycle D 80 85 90 %
External Clock Frequency 200 400 KHz
Range
LOGIC AND CONTROL INPUTS
Input Leakage Current ON, LCDON, LCDPOL, CLK/SEL 1 HA
V 0.2V
ON Input Threshold ONLOW) | 4 4y < vour < 5.5V our|
VON(HIGH) 0.8Vout
Vv 0.2V
LCDON, LCDPOL, CLK/SEL IL VouT > 2.5V ouT N
Input Threshold ViH 0.8VouT
LBI Falling Threshold VLBI(TH) 599 614 629 mV
LBI Hysteresis 1 %
LBO Output Low Voltage VIBO(LO) | Sink current = 1mA 0.1 Vv
LBI Input Bias Current ILBI(BIAS) 50 nA
LBO Leakage Current ITBO(LEAK)| VIBO = 5.5V 1 HA
LCDLX Voltage 28 vV
LCDPOL = OUT or GND 300 350 450
LCDLX Switch Current Limit mA
LCDPOL connected to OUT or GND through 150 205 300
50kQ
LCDLX Switch Resistance RLCDLX | VouTt = 3.3V 1.0 1.4 Q
LCDLX Leakage Current VicbLx = 28V 1 pA
) Positive LCD, LCDPOL = OUT 1.225 1.25 1.275 \Y
LCDFB Set Point -
Negative LCD, LCDPOL = GND -15 0 15 mV
LCDFB Input Bias Current 50 nA
LCD Line Regulation ILOAD = 5mA, ViN = 1.2V 0 3.6V, 0.1 %N
Figure 2
LCD Load Regulation LOAD = 010 5mMA, ViN = 2.4V, 05 %
Figure 2
Maximum LCDLX On-Time tON LCD 3.4 4.3 52 us
o ) Operating mode 0.8 1 1.2
Minimum LCDLX Off-Time — - us
Start-up mode (positive or negative) 3.0 4.0 5.0
LCDFB Voltage for LCDPOL = OUT 0.75 y
Startup Mode LCDPOL = GND 0.5
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ELECTRICAL CHARACTERISTICS
(Vout = 3.3V, Crer = 0.1pF, POUT = OUT, Ta = -40°C to +85°C, unless otherwise noted. ) (Note 5)

PARAMETER ] SYMBOL | CONDITIONS | MIN MAX | UNITS
GENERAL
Supply Current | No load, current into OUT 40 A
Main DC On, LCD Off LCDOFF * H
Supply Current All On, .
Main DC-DC in PFM Mode IPEM No load, current into OUT 60 PA
Supply Current All On, .
Main DC-DC in PWM Mode IPWM No load, current into OUT 300 pA
Supply Current in Shutdown 5 pA
MAIN
FB = GND, 0 = ILx = 350mA,
Output Voltage Vout CLK/SEL = OUT (Note 3) 3.17 3.46 Vv
FB Regulation Voltage VFB(REG) | Adjustable mode, CLK/SEL = OUT (Note 3) | 1.22 1.28 Vv
Startup to Normal Mode Transition
Voltage (Note 4) Viockout 21 2.4 v
LX Leakage Current ILX(LEAK) 5 HA
| N-channel PWM mode 550 900
LX Current Limit LX(PWM) mA
ILX(PFM) N-channel PFM mode 250 500
Internal Oscillator f CLK/SEL = OUT 240 360 kHz
External Clock Frequency Range 200 400 kHz
LOGIC
V 0.2V
ON Input Threshold ONLOW) |4 1v < VouT < 5.5V oy
VON(HIGH) 0.8Vout
LCDON, LCDPOL, CLK/SEL ViL 0.2VouTt v
Input Threshold ViH 0.8VouT
LBI Falling Threshold VLBI(TH) 599 629 mV
LBO Output Low Voltage VILBO(LO) | Sink current = 1mA 0.1 Vv
LCD BIAS DC-DC
LCDPOL = OUT or GND 300 450
LCDLX Switch Current Limit LCDPOL connected to OUT or GND mA
150 300
through 50kQ2
) Positive LCD, LCDPOL = OUT 1.22 1.28 V
LCDFB Set Point -
Negative LCD, LCDPOL = GND -20 +20 mV

Note 1: The MAX1677 operates in bootstrap mode (operates from the output voltage). Once started, it will operate down to 0.7V
input. If VIN exceeds the set VouT, VouT will follow one diode drop below V|N.

Note 2: CrgF = 0.22uF for applications where IReF > 10pA.

Note 3: In low-power mode (CLK/SEL = GND), the output voltage regulates 1% higher than in low-noise mode (CLK/SEL = OUT or

synchronized).

Note 4: The device is in a startup mode when VouT is below this value.
Note 5: Specifications to -40°C are guaranteed by design and not production tested.

MAXI N
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(Circuits of Figures 2 and 3, Ta = +25°C, unless otherwise noted.)

MAXIMUM LOAD CURRENT
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT vs. BATTERY INPUT VOLTAGE
Vour = 3.3V) (Vour =5V) )
(Vour =3. (PWM MODE)
100 prermreremre—— = 100 . 00
=ViN=2. o 5 ms £ 2
B=Viy=12V Ll >\( : % 600 g
90 o~ {
= / il Py 3 = 500
= Al ezl / = 60 E
5 / / 7 / 5 = 400 o~
S0 [ty D : PWM MODE Z =
2 { I/ 2w B4 S 300 f—Vour=33v
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S A “ 0 e - /A
70 f 2 l‘l/ PFM MODE ||l 200 4
PWM MODE , D: Vi = 3.6V Vi
C=24v E:ViN=24V 100 /
D=12V | F:ViN=1.2V
60 ERITITE 0 L 0
ot 1 10 100 1000 01 ! 10 100 1000 0 05 10 15 20 25 30 35 40
LOAD CURRENT (mA) LOAD CURRENT (mA) INPUT VOLTAGE (V)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT REFERENCE VOLTAGE
(LCD Voyr = 12V) (LCD Vour = 20V) vs. REFERENCE CURRENT
10 CUIT OF FIGURE g 0 CIRCUIT OF FIGURE 2 g 1:2550 g
CIRCUIT OF FIGURE 2 S £ 2
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90 B V=24V = W E \\//‘N - %3& S £
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w Ls'i::fl‘,’mf]'g AGE NO-LOAD SUPPLY CURRENT vs. NO-LOAD SUPPLY CURRENT vs.
150 ) INPUT VOLTAGE (LCD OFF) INPUT VOLTAGE (LCD ON)
I 5
Vour =33V 020 — T M —
400 | TESTED WITH % 018 Voyr=33V _15 10 Vour=33v &
RESISTIVE LOAD / : ’ \ PFMMODE |2 \ PFM MODE E
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Z 30 T \ T 08
S 0 2 012 \ 5 8;
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R 2 006 ™ 3 AN
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e 002 01
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008 STl\‘gT UP1V.?)LTAGZE.OV 25 30 0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35
i V) INPUT VOTAGE (V) INPUT VOLTAGE (V)
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(Circuits of Figures 2 and 3, Ta = +25°C, unless otherwise noted.)
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(Circuits of Figures 2 and 3, Ta = +25°C, unless otherwise noted.)

MAIN BOOST CONVERTER
LINE TRANSIENT
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NOTES:

4>, MEETS JEDEC MO137.

—

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3>, CONTROLLING DIMENSIONS: INCHES.

INCHES MILLIMETERS

DIM| MIN MAX MIN MAX
A | 061 068 155 173
Al | .004 .0098 | 0.102 0.249
A2| 055 061 1.40 1.55
B |.008 012 0.20 0.30

C [.0075 | 0098 | 0151 | 0.249
D SEE_VARIATIONS
E [1s0 [.as7 [381 [ 399
e 025 BSC 0.635 BSC
H | 230 | 244 |584 | 620
h |00 | o6 |025 | 04t
L |06 |.035 |04l | 089
N SEE VARIATIONS
o [ oo [ 8 Jo [es
VARIATIONS:

INCHES MILLIMETERS

MIN. MAX. MIN. MAX.| N
D[189 [196 | 480 | 498 [16]aB
s|.0020 [ 0070 | 005 [ o018
D[.337 [.344 | 856 | 874 |20]aD|
s|.0500 [.0550 | 1270 | 1397
D|337 |.344 |856 | 874 |24aE]
s|.0es0 | 0300 | 0635 0762
D[.386 [.393 | 980 |998 |2g]aF]
s|.0es0 | 0300 | 0.635] 0.762

DRALLAS MIAXIVI

PROPRIETARY INFORMATION

TITLE
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV.
1
E A

21-0055

<FIN I HRASH
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