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ABSOLUTE MAXIMUM RATINGS

VIN, C1-, SYNC, PSHDN, NSHDN to GND............... -0.3Vto +6V
V+, C1+, C2+, RDY to GND ..., -0.3Vto +12V
SETP t0 GND ..o -0.3Vto +3V
SETN to GND.. -3V to +0.3V

V-, C2- to GND
OUTP, OUTN Short Circuited to GND
NOUT to V- .
POUT 10 VA i -12Vto +0.3V

Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.70mW/°C above +70°C).......c..ccccocurne 696mW
Operating Temperature Range

MAXT7BBEEE ........ccooiiiiiiiiiiiiie e
Maximum Junction Temperature
Storage Temperature Range...........
Lead Temperature (soldering, 10S€C) .......c.cccooviiiiiinrns +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

(VIN = +3V, SYNC = IN, SETN = SETP = GND, NSHDN = PSHDN = IN, Tp = -40°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C. See Figure 2.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range 3.0 55 \
Minimum Input Start-Up Voltage ILoaD =0 2.5 \
Positive Output Voltage OmA < ILoAD < 5mA, VIN = 3.0V to 5.5V 4.81 5.00 514 Y
Negative Output Voltage OmA < ILoAD < 5mA, V|N = 3.0V to 5.5V -5.10 -5.00 -4.82 V
Positive Output Voltage Adjustable Range (Note 2) 1.25 1 \
Negative Output Voltage Adjustable Range (Note 3) -1 -1.25 Vv
Maximum POUT, NOUT Output Currents VIN = 3V, VpouT = 4.81V, VNOUT < -4.82V 5 mA
No-Load Supply Current at 100kHz VIN = 3.0V 0.8 1.4
(both regulators active) VIN = 5.5V 1.5 mA
s Sy St s 00 - ovo o
iy S a5 o | m

IPOUT = INOUT = 0.TmA 20
Dropout Voltage (2 x VIN - [VouTl) 2xVIN-| VouTl IPOUT = INOUT = BmA 720 900 mV
Line Regulation VIN = 3V to 5.5V -0.12 0.0 0.12 %IV
Load Regulation :Zg‘d; - %m\ o ?%AA 006 012 | %/mA
Output Voltage Noise CrouT = CnoUT = 104F, POUT 12 mVp-p
10kHz < f < 1MHz NOUT 1.7

Shutdown/SYNC Logic-Low Input Threshold 0.4 \
Shutdown/SYNC Logic-High Input Threshold 2.0 \
SHUTDOWN
SHDN Input Bias Current VSHDN = 3V 0.1 LA
Shutdown Supply Current 'NSHDN = PSHDN = SYNC = GND 0.1 10 LA

MAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +3V, SYNC = IN, SETN = SETP = GND, NSHDN = PSHDN = IN, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C. See Figure 2.) (Note 1)

PARAMETER ‘ CONDITIONS MIN TYP MAX UNITS
SYNC
SYNC Frequency Range (external) 20 240 kHz
SYNC Duty Cycle (external) 40 60 %
) . SYNC = GND (divide by 4) 215 25 28.5
Oscillator Frequency (internal) kHz
Vsyne = 3V 85 100 115
SYNC Input Leakage Current 0.1 2 pA
SET INPUT
» Ta = +25°C 1.217 1.25 1.283
Positive Set-Reference Voltage lpOUT = 0.1MA \
Ta =-40°C to + 85°C| 1.215 1.25 1.285
) Ta = +25°C -1.270  -125 -1.230
Negative Set-Reference Voltage INOUT = 0.TmA \
Ta =-40°C to + 85°C| -1.275 -1.25 -1.225
SETP, SETN Input Leakage Current VSeTP = VSETN = 1.3V 0.01 0.1 pA
RDY OUTPUT
RDY Output Threshold Percent of VNoOUT, INOUT = 5mA 85 94 98 %
Output Low Voltage ISINK = 2mA 0.25 \
Output Off Current VRDY = 10V 0.01 2 pA
Maximum Sink Current 10 mA

Note 1: Parameters to -40°C are guaranteed by design, not production tested.
Note 2: Maximum output voltage range is from the positive reference voltage to 2 x V|N - dropout voltage.
Note 3: Maximum output voltage range is from the negative reference voltage to -2 x VIN + dropout voltage.

ogoooa
(SYNC = IN, Ta = +25°C, unless otherwise noted.)
mVgms OUTPUT VOLTAGE POUT OUTPUT VOLTAGE NOUT OUTPUT VOLTAGE vs.
vs. OUTPUT CURRENT vs. OUTPUT CURRENT OUTPUT CURRENT
030 ‘ . 52 — | L A2 —
IN=30V ONLY POUT LOADED Nealy [T g 0N NOUTLONED /
. L 50 =
2 F/— _ \ ey
Z 0 = 48 =
E NOUT = -5V & & 45
& ‘ = IN=3.0v = IN= 3‘0v/
= \ S 45 2 46
g POUT = 45V = = /
5 = = 47
2 010 5 44 5
3 -48
42
\ 49 7 [ IN=40v
0 40 50 ‘
0 510 15 20 2% 0 5 10 15 2 25 30 0 5 10 15 2 25 30
QUTPUT CURRENT (mA) QUTPUT CURRENT (mA) QUTPUT CURRENT (mA)
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(SYNC = IN, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

SHDN SUPPLY CURRENT (uA)
>

90
80
70
60
50
40
30
20

EFFICIENCY (%)

SUPPLY CURRENT
vs. SYNC FREQUENCY

MAXTSE-T0C04

d

ViN= 5.0V /

T A
A A

i ViN=3.3V

~

A\N

0

40 80 120 160 200 240 280 320

SYNC FREQUENCY (kHz)

SHDN SUPPLY CURRENT
vs. TEMPERATURE

Vin=5.0V —

MAXTER-T0CO7

ViN=3.3V
!

-15 10 35 60
TEMPERATURE (°C)

EFFICIENCY vs. LOAD CURRENT
(NOUT ONLY LOADED)

85

|
V‘ =30

\

MAXTE8 1010

N\

\\
I
ES
=

0.1

1 10
LOAD CURRENT (mA)

100

CHARGE-PUMP FREQUENCY (kHz)

SHDN SUPPLY CURRENT (uA)

EFFICIENCY (%)

15

100

85

70

55

40

25

0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

-0.06

90
80
70
60
50
40
30
20

CHARGE-PUMP FREQUENCY
vs. SUPPLY VOLTAGE

T
SYNC =IN

SYNC = GND

25

30 35 40 45

50 55 6.0

SUPPLY VOLTAGE (V)

SHDN SUPPLY CURRENT
vs. TEMPERATURE

Vin=4.0V _~|

V|N:§,3V

-15 10 35 60 85
TEMPERATURE (°C)

EFFICIENCY vs. OUTPUT CURRENT
(POUT ONLY LOADED)

Viy=3.

NN

0.1

1

10 100

OUTPUT CURRENT (mA)

CHARGE-PUMP FREQUENCY (kHz)

SUPPLY CURRENT (mA)

EFFICIENCY (%)

120

100

80

60

40

20

18
16
14
12
10
08
06
04
02

90
80
70
60
50
40
30
20

CHARGE-PUMP FREQUENCY
vs. TEMPERATURE

V-3 ||
SYNC =IN

SYNC = GND

-55

-35 -15 5 25 45 65 85 105 126
TEMPERATURE (°C)

SUPPLY GURRENT
vs. SUPPLY VOLTAGE (NO LOAD)

Vi

MAXTE-TOC08

f=100kHz /

f=26kHz __L—1

25

30 35 40 45 50 55 60
SUPPLY VOLTAGE (V)

EFFICIENCY vs. OUTPUT CURRENT
LOAD BETWEEN POUT AND NOUT

WMAX768 TOC12

%777,,,,

0.1

1 10 100
OUTPUT CURRENT (mA)

MAXIM




GaAsFETU LCDO OOoveoLoooooonn

ooooooooonononnn

oooooo@o)
(SYNC = IN, Ta = +25°C, unless otherwise noted.)

POUT MAXIMUM OUTPUT CURRENT

vs. SUPPLY VOLTAGE

NOUT MAXIMUM OUTPUT CURRENT
vs. SUPPLY VOLTAGE
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M AXIN
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SUPPLY
POUT NOUT
PSHDN NSHDN STATUS STATUS CURRENT
(mA)
1 1 Positive output active Negative output active 0.8
1 0 Positive output active Negative output inactive 0.7
0 1 Positive output inactive Negative output active 0.3
0 0 Shutdown (low-power mode) Shutdown (low-power mode) 0.0001
02. 0000D0O0O0ODOODOODOOODOO0O (02)
SYNC FREQUENCY CAPACITORS
INPUT (kHz) C1,C2,C3,C4 C5,C6 c7
GND 25 10uF
IN 100 2.2uF 10pF 4.7uF
External Clock 20 to 240 C = 220pF/f (kHz)
goooogo
MAX7680 0 0 PSHDNO ONSHDNO 20O O oo OO Vin
gooTTLo00000o0bO0obDO0oO0bO0obOOoOoDoD
000o0b00O00DbDO0OO0ob0ooOOoO0oDbOOoMAX7e80O
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goooO0o0d0ObOO0oO0bObOo0obObOOoOobDOoOooDbDoOoo _I_—GND IN
PSHDNO OO OOONSHODNO OODODOOODODOOOOoOO — o] oo Cis _l+
gooobO0obOO0bOobOobOooobooboobooooo 3 :]:C7
0000000000000mMO1m e - MAXM v, =
— MAX768 —
- NOUT POUT =
0ooOoo v o
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0000000000000000000000000 L] [ L es
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goooDoOesROOOOO0OODOOOOOCODOOOOO Vin =
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go00ODODOO0OESROOODOODOOOOOODODOO
goooooog

RPOUT =84 + 8(C1ESR) + (CSESR) +

RNOUT =84 + 8(C1ESR) + 4(C2ESR)+

]
C
(ClesRr) + + foacC2

foscc 1

foscc1
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SEE TABLE 2 FOR CAPACITOR VALUES
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oIM INCHES MILLIMETERS [ 1 | INCHES _|MILLIMETERS
MIN [ MAX | MIN [ MAX MIN | MAX | MIN | MAX
o A | 0061 | 0068 | 1.55 | 1.73 D | 16 |0.189 [ 0.196 | 4.80 | 4.98
- > * Al | 0.004 |0.0098 | 0.127 | 0.25 s | 16 [0.0020]0.0070] 0.05 | 0.18
A2 | 0055 | 0.061 | 1.40 [ 155 D | 20 [0.337 0344 | 856 | 8.74
[ { \‘ * A B | 0008 [ 0012 | 020 | 031 s | 20 [0.0500[0.0550] 1.27 | 1.40
IRl ):L[:L[:l:ﬂi C |0.0075 | 0.0098 | 0.19 [ 0.25 D | 24 [0337]0.344] 856 | 8.74
H * D | SEE PIN COUNT VARIATIONS S | 24 [0.0250[0.0300| 0.64 | 0.76
—lel |l | E [0150 [ 0457 [ 381 [ 3.99 D |28 [0.386]0.393] 9.80 [ 9.98
B e 0.25 BSC 0.635 BSC s | 28 [0.0250]0.0300] 0.64 | 0.76
H [0230 [ 0244 | 584 [ 6.20 21-0055A

e[S | h | 0010 | 0016 | 025 | 0.41

L | 0016 | 0035 [ 041 | 0.89

HE H/ /H g N | SEE PIN COUNT VARIATIONS

S | SEE PIN COUNT VARIATIONS

oL

| O f T 0° ‘ 8° ‘ 0° ‘ 8
i " + h x 45° | — QSOP
i i x5 QUARTER
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