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ABSOLUTE MAXIMUM RATINGS

SHDN, FCO, FC1to GND .
IN to GND

V- Output Current ...
V- Short Circuit to GND ...

-0.3V to +12V
0.3V to (V+ + 0.3V)
-0.3Vto +6.2V
+0.3V to -12V

Operating Temperature Range

MAXBBAEEE..........ccciiiiiiiiieiiee s -40°C to +85°C
Continuous Power Dissipation (Ta = +70°C)
QSOP (derate 8.70mW/°C above +70°C)..........ccceeneen. 696mwW

Storage Temperature Range ..................
Lead Temperature (soldering, 10sec)....

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 (Note 1)

(VIN =5V, SHDN = V|, circuit of Figure 1, TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL MIN TYP MAX ‘ UNITS
SUPPLY
Minimum Start-Up Volt R 10kQ Ta=+25°C L 125 v
inimum Start- oltage =
P 9 LOAD Ta = TMmIN to TMAX 2.00
Maximum Supply Voltage RLOAD = 10kQ 6.0 Vv
FC1 =FCO0 =GND, f = 7kHz 0.6 1.0
FC1 = GND, FCO = IN, f = 33kHz 24 3.65
Supply Current mA
FC1 =N, FCO = GND, f = 100kHz 7 11
FC1 = FCO = IN, f = 185kHz 12 18
Shutdown Current FC1 = FCO = IN or GND, SHDN = GND 0.1 1 HA
FC1 =FCO = GND 5 7 10
i FC1 = GND, FCO = IN 24 33 48
Oscillator Frequency kHz
FC1 =IN, FCO = GND 70 100 140
FC1=FCO=1IN 130 185 260
INPUTS AND OUTPUTS
Logic Input Low Voltage SHDN, FCO0, FC1 2.2 1.0 \
Logic Input High Voltage SHDN, FCO0, FC1 3.5 2.8 \%
Logic Input Bias Current SHDN, FCO = FC1 = GND or IN -1 1 WA
V+ to IN Shutdown Resistance lv+ =10mA 22 100 Q
V- to GND Shutdown Resistance | ly- = 10mA 6 50 Q
Ta = +25°C 55 75
lv+ = 10mA, lv- = OmA
Output Resistance TA = TMIN to TMAX 100 o
(Note 1) TA=+25°C 34 50
V+ =10V, ly- = 10mA (forced)
TA = TMIN to TMAX 60
. - V+, RL = 95 99
Voltage Conversion Efficiency %
V-, RL = 95 99

Note 1: Measured using the capacitor values in Table 1. Capacitor ESR contributes approximately 10% of the output impedance
[ESR + 1/ (pump frequency x capacitance)].
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(VIN = 5.0V, capacitor values in Table 1, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
@ TkHz PUMP FREQUENCY @ 33kHz PUMP FREQUENCY @ 100kHz PUMP FREQUENCY
100 " r = 90 g 80 T B
% Viy = 5.0V i P il | Vi 7,33 »<¢¢z
~———| 80 70 2
&0 —— V4 70 /// \V Vs /// \\ V+
<3 <} + = =
g . \h g ll Vi = 5.0V " g 60 7~ Vin=5.0V \v I
= w0 V=33V N = 6 Il NV S 5 -
2 o - 2 50 2 /
% 40
g 3 L S 30 C1-C4 = 2.24F
E 30 f|—fcica-ar g % O S, E FC1=0,FCO=0
0 | FC1-0,FCO=0 20 == es 20
10 10 10
0 0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
EFFICIENCY vs. OUTPUT CURRENT OUTPUT RESISTANCE OUTPUT RESISTANCE
@ 185kHz PUMP FREQUENCY vs. SUPPLY VOLTAGE vs. TEMPERATURE
80 o T s 160 —s 140 . s
I =3. + FC1=1,FC0=1 |2 g
Vi ]z ) v-un=30v__ 12
70 = = \\ o (esez@sy) |5 125 MK
< 60 H— a 3 V- V=45V~
s =50V Ny, | N 8 g 110 |
< v W g 120 N 8 %
50 = Rour- = V4, Vi = 3.0V Na
= / % \ 5 9% A
5 4 % 100 3 '< | -~
g 5 = \ TN £ 80 >
o o R ~ o
E C1-Cd = 1uF £ \\Oi“ | £, T~ N e
20 FC1=1,FC0=1 3 3 L~ —
60 L |~ LT
10 ~—1_| 00 [T = Vi, Vi = 4.5V—
// ‘
0 40 35
0 5 10 15 20 25 30 35 10 20 30 40 50 60 5535 15 5 25 45 65 85 105125
OUTPUT CURRENT (mA) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
OUTPUT VOLTAGE OUTPUT CURRENT vs. PUMP CAPACITANCE OUTPUT CURRENT vs. PUMP CAPACITANCE
vs. OUTPUT CURRENT (Vin=1.9V, V+ + IN-O=6V) (Vin = 3.15V, V+ + [N-0O=10V)
10 T T : 45 s 9 — 3
V+LOADED |2 = f = 33kHz i = —g— —F |:
8 T | & E a0 ,F‘ —————1 £ s (=
L 3 . el
s / V- LOADED = s = - =l 2, %If‘ﬂ(‘JOkHz
s | % il I N s 1= t00ez | 2 P= 33kHz = 185kHz
w 2 30 - —1= 2 6 [
2 92 | _ | CG1-Ca=1gF | o 1 f=TkH z "
= BOTH V+ AND Vi = 475V S 5 Mo S 5 Hiw
S 0 |-V-LOADEDEQUALLY—FC1=1 2 : £ .
= \ FCO=1(185kHz) | = 20 H2 S 4
& 2 \ 1 & ' & H
= (o= 1 'l o~ 'l
3 4 1 310 H s ¢ '
% /| V- LOADED 5 10 [ 5 2 B
8 N | § 05 |t £ 1L
' o = oe=G=ta | = [ 1= 2= 63 = C4
-10 0
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
QUTPUT CURRENT (mA) PUMP CAPACITANCE (uF) PUMP CAPACITANCE (1)
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(VIN = 5.0V, capacitor values in Table 1, Ta = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE RIPPLE OUTPUT VOLTAGE RIPPLE
OUTPUT CURRENT vs. PUMP CAPACITANCE vs. PUMP CAPACITANCE vs. PUMP CAPACITANCE
(ViN = 4.75V, V+ + IN-O=16V) (Vin=1.9V, V+ + [N-0O0=6V) (Vin =3.15V, V+ + (V-0O=10V)
14 ° 400 T 1 11 = 600 1T 1 g
z 33KHz i ci-ce-Cs-ca| | | | i Cr=Co=0a=c4| | | i
£ n y @ =m0 (| ekl N f = w
= B S = OUTPUT RIPPLE IS & 500 OUTPUT RIPPLE IS
e - E 300 | MEASURED FOR THE £ \ LM(;EAA[? %ﬁ%&zgg;‘ ITNHDEICATED
50 3 Y \\ LOAD GURRENT INDICATED = 400 N THE “OUTPUT CURRENT -
z 185kHz T 950 IN THE "OUTPUT CURRENT & UMD CAPACITANCE:
S s & vs. PUMP CAPACITANCE' E v, PUMP GAPAGITANG
= & 200 GRAPHATVin=19V.——| 3 300 7kHZ‘—GF“APH ATViN=315V. 1
= 6 = =
£ g 150 33kHz S w00 102 | ez
] 5 \ ) 100KkH £ ‘
c ! = 100 # N - 7kHz 2 33kHz/ N
5 = \ 185KkHz e M ~
g, 2 5 \ 4 3 100 \a —
5 I
3 C1-C2-C3-C4 & I — \2
0 0 0 —
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
PUMP CAPACITANCE (uF) PUMP CAPACITANCE (uF) PUMP CAPACITANCE (41F)
OUTPUT VOLTAGE RIPPLE
vs. PUMP CAPACITANCE SHUTDOWN SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
(Vin = 4.75V, V+ + IN-O= 16V) vs. SUPPLY VOLTAGE vs. TEMPERATURE
800 T T 1 ‘ ‘ ‘ ‘ o 600 3.0 -
C1=02=03=C4 ] = g
—_ | g = L 3
= 700 OUTPUT RIPPLE IS Z w0 / 2 5 :
Z o0 MEASUREDFORTHE | | & Ve = !
e LOAD CURRENT INDICATED 2 & :
= 500 IN THE "OUTPUT CURRENT | & 400 < 20 o
= vs. PUMP CAPACITANCE' ° S i
GRAPH AT Vyy = 4.75V. 2 = '
& 400 TkHz " T g 30 g 19 N
5 ¥ 3 3 H
S 300 g Z 00 Z 1 )
5 | g g " s
2 200 33KH 185kHz 8 a Vin=50v | _t°
S 100 I O - L) 2 05 —
Tr— -
— Vin=3.3V
0 — === 0 0 R
0 5 10 15 20 25 30 35 40 45 50 10 20 30 40 50 60 55 -35 15 5 25 45 65 85 105125
PUMP CAPACITANCE (uF) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE PUMP FREQUENCY
(Vin =3.3V) (Vin=5V) vs. TEMPERATURE
7 . 14 200 Feg 0
‘ ‘ i LA : [ T——_ FCI=1,FC0=1 [3
8 FC1=1, FCO= 1 =h 12 Fo1=1,FC0 -1 aper 180
/<\ =h )/ &\ --———_— I | = 160
£ o =z
P ® Q‘\// § 10 Ny 140
i z 2 120
e 4 & 8 - - — & -] FC1=1,FC0=0
= FC1=1,FC0=0 _|----=] & | Rl - 3 100 — ik
> 3 Fs S 6 7 o
a o~ = =80
2 2 E S 60
w a
FC1=0,FC0=1_| .| .- FC1=0,FCO=1__ | | __ 0 ke FC1=0,FCO=1_]
1 =T 2 F- — T —t--p--
FC1=0,FC0=0 | __|_. FC1=0,FC0=0 20 FC1=O,FCOT_O*
0 I l l l 0 = T T T 0 - i ey
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 15 5 25 45 65 85 105 125 55 -35 -15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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(VIN = 5.0V, capacitor values in Table 1, Ta = +25°C, unless otherwise noted.)

TIME TO EXIT SHUTDOWN

5V o

ov
rFCO = FC1 = IN (185kHz), C1-C4 = 1uF

Aoy W -

FCO = FC1 = GND (7kHz), C1-C4 = 33uF

NAXEB4-19

ov

.

-10v
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(2.03mm)

TRANSISTOR COUNT: 143
SUBSTRATE CONNECTED TO V+

10 MAXIMN




ogoooooooooooooooonononn

goooao
o INCHES MILLIMETERS [T T T INCHES [MILLIMETERS
MIN | MAX | MIN [ mAX MIN | MAX | MIN | MAX
A | 0061 | 0.068 | 1.55 | 1.73 D | 16 |0.189 ] 0.196 | 4.80 | 4.98
- D " Al | 0.004 |0.0098 | 0.127 | 0.25 s | 16 [0.0020]0.0070] 0.05 | 0.18
A2 | 0.055 | 0.061 | 1.40 | 155 D | 20 |0.337 | 0.344 | 856 | 8.74
B | 0008 [ 0012 | 020 [ 031 s | 20 [0.0500[0.0550] 1.27 | 1.40
Cc [0.0075 [0.0008 | 019 | 0.25 D |24 [0.337]0344] 856 | 8.74
D SEE VARIATIONS s | 24 ]0.0250[0.0300] 0.64 | 0.76
E | 0150 [ 0157 | 3.81 | 3.99 D | 28 [0.386 | 0.393 | 9.80 | 9.98
e 0.25 BSC 0.635 BSC s | 28 ]0.0250]0.0300] 0.64 | 0.76
H | 0230 | 0.244 | 584 | 6.20 21.0055A
s h [ 0010 | 0016 | 025 | 0.41
! L [ 0016 | 0035 | 041 [ 0.89
HE H/ /H H N SEE VARIATIONS
s SEE VARIATIONS
o 0° 8° 00 [ &
T + h x 45° —— QSOP
# i QUARTER
Az* SMALL-OUTLINE
*/ ‘ 7 PACKAGE
* ) ‘ ‘
c
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