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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, TGND t0 GND ....ccvvieivieeciie e -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
DRVN t0 GND......covviriieine ..-0.3V to (VsupN + 0.3V) 16-Pin TSSOP (derate 9.4mW/°C above +70°C) .......... 755mwW

DRVP 10 GND.....ovvvveeeeiiieee e -0.3V to (Vsupp + 0.3V) Operating Temperature Range

PGND 0 GND....ooiiiiiiiieiieieeiie ittt +0.3V MAXL7TIEUE .....oouiiiiiiiiieiic et
RDY t0 GND ... .-0.3V to +14V Junction Temperature

LX, SUPP, SUPN t0 PGND ......ccccooviiiiriiiiinneiiens -0.3V to +14V Storage Temperature Range.................

INTG, REF, FB, FBN, FBP to GND................ -0.3Vto (VIN + 0.3V) 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 = +3.0V, SHDN = IN, Vsypp = VsupN = +10V, TGND = PGND = GND, Crer = 0.22uF, CiNTG = 2200pF, Ta = 0°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VIN 2.7 5.5 \
Input Undervoltage Threshold VuvLo VN rising, 40mV hysteresis (typ) 2.2 2.4 2.6 \Y
IN Quiescent Supply Current IIN VEB = VFBp = +1.5V, VEgN = -0.2V 0.5 1 mA
SUPP Quiescent Current Isupp VEgp = +1.5V 0.25 0.55 mA
SUPN Quiescent Current IsupN VEgN = -0.1V 0.25 0.55 mA
IN Shutdown Current VSHDN =0, VIN = +5V 0.1 10 HA
SUPP Shutdown Current VSHDN = 0, Vsupp = +13V 0.1 10 pA
SUPN Shutdown Current VSHDN = 0, VsupN = +13V 0.1 10 HA
MAIN BOOST CONVERTER
Output Voltage Range VMAIN VIN 13 \
FB Regulation Voltage VEB 1.235 1.248 1.261 \
FB Input Bias Current IFB VEB = +1.25V, INTG = GND -50 50 nA
Operating Frequency fosc 212 250 288 kHz
Oscillator Maximum Duty Cycle 79 85 92 %
Load Regulation IMAIN = 0 to 50mA, VpmaIN = +5V 0.1 %
Line Regulation 0.1 %IV
Integrator Gm 320 us
LX Switch On-Resistance RLx(ON) ILx = 100mA 1.0 2.0 Q
LX Leakage Current ILx Vix = +13V 0.01 20 HA
LX Current Limit ILIm 350 450 650 mA
Maximum RMS LX Current 250 mA
FB Fault Trip Level Falling edge 1.07 1.1 1.14 \
POSITIVE CHARGE PUMP
Vsupp Input Supply Range Vsupp 2.7 13 \
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +3.0V, SHDN = IN, Vsupp = VsupN = +10V, TGND = PGND = GND, Crer = 0.22pF, CiNTG = 2200pF, Ta = 0°C to +85°C,

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Frequency 0.5 x Hz
fosc
FBP Regulation Voltage VEBP 1.20 1.25 1.30 V
FBP Input Bias Current IEBP VEgp = +1.5V -50 50 nA
DRVP PCH On-Resistance 3 10 Q
. VEgp = +1.200V 1.5 5 Q
DRVP NCH On-Resistance
VEBp = +1.300V 20 kQ
FBP Power-Ready Trip Level Rising edge 1.09 1.13 1.16 \
FBP Fault Trip Level Falling edge 1.11 Vv
Maximum RMS DRVP Current 0.1 A
NEGATIVE CHARGE PUMP
VsupN Input Supply Range VSUPN 2.7 13 \Y%
Operating Frequency 0.5 x Hz
fosc
FBN Regulation Voltage VEBN -50 0 50 mV
FBN Input Bias Current IFBN VEBN = -0.05V -50 50 nA
DRVN PCH On-Resistance 3 10 Q
DRVN NCH On-Resistance VEeN = +0.050V 13 > 2
VEBN = -0.050V 20 kQ
FBN Power-Ready Trip Level Falling edge 80 120 165 mV
FBN Fault Trip Level Rising edge 140 mV
Maximum RMS DRVN Current 0.1 A
REFERENCE
Reference Voltage VREF -2UA < IRer < 50pA 1.231 1.25 1.269 \Y
$ﬁ:::}2‘f§ Undervoltage VREF fising 09 105 12 Vv
LOGIC SIGNALS
'SHDN Input Low Voltage 0.25V hysteresis (typ) 0.9 v
SHDN Input High Voltage 2.1 Y,
SHDN Input Current ISHDN 0.01 1 PA
RDY Output Low Voltage ISINK = 2mA 0.25 0.5 Y,
RDY Output High Voltage VRDY = +13V 0.01 1 LA

MAXIMV
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ELECTRICAL CHARACTERISTICS
(VIN = +3.0V, SHDN = IN, Vsupp = VsupN = +10V, TGND = PGND = GND, Crer = 0.22uF, CINTG = 2200pF, Ta = -40°C to +85°C,

unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Input Supply Range VIN 2.7 5.5 Vv
Input Undervoltage Threshold VuvLo | VINrising, 40mV hysteresis (typ) 2.2 2.6 Vv
IN Quiescent Supply Current IIN VEB = VFgp = +1.5V, VFgN =-0.2V 1 mA
SUPP Quiescent Current Isupp VEgp = +1.5V 0.55 mA
SUPN Quiescent Current IsuPN VEBN = -0.1V 0.55 mA
IN Shutdown Current VSHDN = 0, V|N = +5V 10 HA
SUPP Shutdown Current VSHDN = 0, Vsupp = +13V 10 HA
SUPN Shutdown Current VSHDN = 0, VsupN = +13V 10 HA
MAIN BOOST CONVERTER
Output Voltage Range VMAIN VIN 13 \Y
FB Regulation Voltage VEB 1.225 1.271 \%
FB Input Bias Current IFB VEB = +1.25V, INTG = GND -50 50 nA
Operating Frequency fosc 195 305 kHz
Oscillator Maximum Duty Cycle 79 92 %
LX Switch On-Resistance RLx©oN) | lux =100mA 2.0 Q
LX Leakage Current ILx Vix = +13V 20 WA
LX Current Limit ILim 350 700 mA
FB Fault Trip Level Falling edge 1.07 1.14 \Y
POSITIVE CHARGE PUMP
SUPP Input Supply Range Vsupp 2.7 13 \
FBP Regulation Voltage VEBP 1.20 1.30 \Y
FBP Input Bias Current IFBP VEgp = +1.5V -50 50 nA
DRVP PCH On-Resistance 10 Q
) VEgp = +1.200V 5 Q

DRVP NCH On-Resistance

VEgp = +1.300V 20 kQ
FBP Power-Ready Trip Level Rising edge 1.09 1.16 \
NEGATIVE CHARGE PUMP
SUPN Input Supply Range VSuUPN 2.7 13 \
FBN Regulation Voltage VEBN -50 50 mvV
FBN Input Bias Current IFBN VEBN = -0.05V -50 50 nA
DRVN PCH On-Resistance 10 Q
DRVN NCH On-Resistance VeBN = +0.050v > =

VEBN = -0.050V 20 kQ
FBN Power-Ready Trip Level Falling edge 80 165 mV
REFERENCE
Reference Voltage VREF -2UA < IRer < 50pA 1.223 1.269 \%
Reference Undervoltage VREF rising 0.9 1.2 \Y

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +3.0V, SHDN = IN, Vsupp = VsupN = +10V, TGND = PGND = GND, Crer = 0.22uF, CiNTG = 2200pF, Ta = -40°C to +85°C,
unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN MAX UNITS
LOGIC SIGNALS
'SHDN Input Low Voltage 0.25V hysteresis (typ) 0.9 v
SHDN Input High Voltage 2.1 v
‘SHDN Input Current I'SHDN 1 MA
RDY Output Low Voltage ISINK = 2mA 0.5 \Y;
RDY Output High Leakage VRDY = +13V 1 HA

Note 1: Specifications to -40°C are guaranteed by design, not production tested.

gooodd

(Circuit of Figure 5, ViN = +3.3V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 5, V|N = +3.3V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 5, V|N = +3.3V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 5, V|N = +3.3V, Ta = +25°C, unless otherwise noted.)
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NOTES:

. DIMENSIONS D AND E DO NOT INCLUDE FLASH.

. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 mm PER SIDE.

. CONTROLLING DIMENSION: MILLIMETER.

. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.

. DIMENSIONS X AND Y APPLY TO EXPOSED PAD CEP)> VERSIONS ONLY.
. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002".

U B WM

5 COMMON _DIMENSTONS
% [ MILLIMETERS INCHES
% MIN. MAX. MIN. MAX.
Al — 10 043
Al 005 15 002 006
A 085 95 | 033 037
o| 019 30 | 007 012
bl 019 0.25 [ .007 010
c| 0090 020 | 0035 | .008
Y [cl 009 | 0135 | 0035 | .0053
D[SEE VARIATIONS [SEE VARIATIONS
E| 430 450 | 169 177
e 0.65 BSC 026 BSC
H|[ 6.25 6.5 246 .256
L[ 050 0.70 .020 .028
N|[SEE_VARIATIONS [SEE_VARIATIONS
Y| 28 315 112 124
s o° 3" 0° g
[JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
AB 14D 4930 510 193 201
¢ AC 161D 4.90 510 193 201
{ AC-EP [16]D 4.90 S.10 193 201
‘f X | 285 315 112 124
AD 20D 6.40 6.60 252 260
AD-FP [20[D 6.40 6.60 252 260
X_|_4.00 4.34 157 171
AE 24 7.70 7.90 .303 311
AF 28 9.60 9.80 .378 .386
AF-EP 9.60 9.80 .378 .386
X [ 535 5.65 211 222

LEAD TIP DETAIL

V1 /1 X1 /Vi

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, TSSOP, 4.40mm BODY, 0.65mm PITCH

APPROVAL DOCUMENT CONTROL NO. RLV
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