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ABSOLUTE MAXIMUM RATINGS

IN, SUPM, OUT, TGND to GND.......cccoeeeeeeeeierrrernrnnne -0.3V to +6V
....-.0.3Vto +1V

PGND t0 GND ....vviieiieeeiee et eeeens +0.3V
SUPM O IN e +0.3V
CXNtOPGND.....ooeevvveeeeeceeeeeeeeeee, -0.3V to (Vsupm + 0.3V)
CXPto PGND ....cooeeeeeeieieene (Vsupm - 0.3V) to (Vour + 0.3V)
DRVN t0 GND .voooveeeee oo -0.3V to (Vsupn + 0.3V)
DRVP to GND.... ..-0.3V to (Vsupp + 0.3V)
RDY 10 GND ...oiiiiiiiiiieeeiee e -0.3V to +14V
SUPP, SUPN 1O GND.......oovviiiiiiieee e, -0.3V to +14V
INTG, REF, FB, FBN, FBP to GND................ -0.3Vto (VIN + 0.3V)

Continuous Current into:
SUPM, CXN, CXP, OUT ...t +800mA
SUPP, SUPN, DRVN, DRVP.

All Other PINS .....viiiieieiee e +10mA
Continuous Power Dissipation (Ta = +70°C)

20-Pin TSSOP (derate 10.9mW/°C above +70°C)....... 879mwW
Operating Temperature Range -40°C to +85°C

Junction Temperature................. e +150°C
Storage Temperature Range...............ccceveverens -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccccceeeiiiiiiieeennnnns +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 = Vsupm = +3.0V, Vsupp = VsupN = +5V, TGND = PGND = GND, ISHDN = 22uA, Cout = 2 0 4.7uF, Crer = 0.22uF, CINTG =
1500pF, VouT = +5V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VIN 2.7 4.5 \
Input Undervoltage Threshold VuvLo VN falling, 40mV hysteresis (typ) 2.2 2.4 2.6 \
. VEB = VEgp = 1.5V, V =-0.2V, V =5V,
'é‘fr‘:ter?t“'esce”t Supply IQLNJPL 10 load on DRVN and DRVP: CXN 09 10 | mA
and CXP open
. VEB = VFBp = 1.5V, V =-0.2V, V =5V,
(C)ﬂ:fe“;tQ“'escem Supply loouT) 70 load on DRVN andFE),\Flevp; XN and 25 4.0 mA
CXP open
Shutdown Supply Current VSHDN = 0, Vsupm = 5V 0.1 20 MA
Operating Frequency fosc ISHDN = 22pA 0.65 1 1.2 MHz
MAIN CHARGE PUMP
Output Voltage Range VouT 4.5 55 \%
Maximum Output Current louT(MAX) Cx = 0.47pF 200 mA
FB Regulation Voltage VEB 1.237 1.248 1.263 \
FB Input Bias Current IFB VEB = 1.25V -50 +50 nA
Integrator Transconductance 530 uS
FB Power-Ready Trip Level Rising edge 1.09 1.125 1.16 \
FB Fault Trip Level Falling edge 1.100 \
Main Soft-Start Period 4.096 S
I Fosc
NEGATIVE LOW-POWER CHARGE PUMP
SUPN Input Supply Range VsSuPN 2.7 13 \%
SUPN Quiescent Current ISUPN VEBN = -0.2V, no load on DRVN 0.6 0.8 mA
SUPN Shutdown Current VSHDN = 0, Vsupn = 13V 0.1 10 HA
FBN Regulation Voltage VEBN -50 0 +50 mv
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = Vsupm = +3.0V, Vsupp = Vsupn = +5V, TGND = PGND = GND, ISHDN = 22uA, Cout = 2 0 4.7yF, Crer = 0.22uF, CINTG =

1500pF, VouT = +5V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
FBN Input Bias Current IFBN VEBN = -50mV -50 +50 nA
DRVN PCH On-Resistance 3 6 Q
DRVN NCH On-Resistance VEBN = S0mV ! > 2
VEBN = -50mV 20 kQ
FBN Power-Ready Trip Level Falling edge 80 125 165 mV
FBN Fault Trip Level Rising edge 140 mV
Negative Soft-Start Period 2.048/ s
Fosc
POSITIVE LOW-POWER CHARGE PUMP
SUPP Input Supply Range Vsupp 2.7 13 \
SUPP Quiescent Current Isupp VEgp = 1.5V, no load on DRVP 0.6 0.8 mA
SUPP Shutdown Current VSHDN = 0, Vsupp = 13V 0.1 10 A
FBP Regulation Voltage VFBP 1.20 1.25 1.30 \
FBP Input Bias Current IFBP Vegp = 1.5V -50 +50 nA
DRVP PCH On-Resistance 3 6 Q
. VEgp = 1.20V 1.5 5 Q
DRVP NCH On-Resistance
VEgp = 1.30V 20 kQ
FBP Power-Ready Trip Level Rising edge 1.090 1.125 1.160 \
FBP Fault Trip Level Falling edge 1.100 \
Positive Soft-Start Period 2.048/ s
Fosc
REFERENCE
Reference Voltage VREF -2UA < IRgr < 50pA 1.231 1.25 1.269 \
;ﬁgﬁgfg Undervoltage VREF fising 095 105 118 v
LOGIC SIGNALS
SHDN Input Low Voltage 0.4 v
SHDN Bias Voltage ISHDN = 22uA 580 724 830 mv
SHDN Bias Voltage Tempco 2 mv/°C
SHDN Input Current Range ISHDN For 200kHz to 2MHz operation 3 65 PA
RDY Output Low Voltage ISINK = 2mA 0.25 0.5 Y
RDY Output High Leakage VEDY = 13V 0.01 1 HA
N AXIMW 3
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ELECTRICAL CHARACTERISTICS

(V|N = Vsupm = +3.0V, Vsupp = VsupN = +5V, TGND = PGND = GND, ISHDN = 22uA, CouT = 2 0 4.7uF, CRer = 0.22uF, CINTG =
1500pF, VouTt = +5V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Input Supply Range VIN 2.7 4.5 \
Input Undervoltage Threshold VuvLo Vin falling, 40mV hysteresis (typ) 2.2 2.6 Vv
. VEg =V =1.5V,V, =-0.2V,V =5V,
'C”Er‘i;ri“'escem Supply I'SIEP:A 10 load on DRVN andFBDI\IIQVP; CXNand. 1.0 mA
CXP open
. VEB =V =1.5V,V =-0.2V, V. =5V,
gﬂﬁfe”;tQ”'escem Supply lo(ouT) 70 load on DRVN andFBD'\FlQVP; CXN a%T 4.0 mA
CXP open
Input Shutdown Current VSHDN = 0, Vsupm = 5V 20 HA
Operating Frequency fosc ISHDN = 22pA 0.65 1.2 MHz
MAIN CHARGE PUMP
Output Voltage Range VouT 4.5 55 \
Output Current lout(maxy | Cx =0.47pF 200 mA
FB Regulation Voltage VEB 1.222 1.271 Vv
FB Input Bias Current IEB VEB = 1.25V -50 +50 nA
FB Power-Ready Trip Level Rising edge 1.09 1.16 Vv
NEGATIVE LOW-POWER CHARGE PUMP
SUPN Input Supply Range VsuPN 2.7 13 \Y
SUPN Quiescent Current IsuPN VEBN = -0.2V, no load on DRVN 0.8 mA
SUPN Shutdown Current VSHDN = 0, VsupN = 13V 10 HA
FBN Regulation Voltage VEBN -50 +50 mv
FBN Input Bias Current IEBN Vegn =0 -50 +50 nA
DRVN PCH On-Resistance 6 Q
DRVN NCH On-Resistance VrBN = 50mV > =
VEBN = -50mV 20 kQ
FBN Power-Ready Trip Level Falling edge 80 165 mV
POSITIVE LOW-POWER CHARGE PUMP
SUPP Input Supply Range Vsuprp 2.7 13 \Y
SUPP Quiescent Current Isupp VEgp = 1.5V, no load on DRVP 0.8 mA
SUPP Shutdown Current VSHDN = 0, Vsupp = 13V 10 HA
FBP Regulation Voltage VEBP 1.20 1.30 \
FBP Input Bias Current IFBP VFgp = 1.5V -50 +50 nA
DRVP PCH On-Resistance 6 Q
. VEgp = 1.20V 5 Q
DRVP NCH On-Resistance
VEgp = 1.30V 20 kQ
FBP Power-Ready Trip Level Rising edge 1.09 1.16 \Y
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ELECTRICAL CHARACTERISTICS (continued)

(V|N = VsupM = +3.0V, Vsurp = Vsupm = +5V, TGND = PGND = GND, ISHDN = 22pA, Cout = 2 0 4.7uF, CRer = 0.22pF, CINTG =
1500pF, VouTt = +5V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN MAX UNITS
REFERENCE
Reference Voltage VREF -2pA < IRgr < 50pA 1.222 1.269 \
$§::;ir;f§ Undervoltage VREF fising 0.95 118 v
LOGIC SIGNALS
SHDN Input Low Voltage 0.4 Vv
SHDN Bias Voltage ISADN = 22uA 580 900 mV
SHDN Input Current Range ISHDN For 200kHz to 2MHz operation 3 65 HA
RDY Output Low Voltage ISINK = 2mA 0.5 \Y
RDY Output High Leakage VRDY = 13V 1 HA

Note 1: Specifications from 0°C to -40°C are guaranteed by design, not production tested.

oogoon
(Circuit of Figure 1, ViN = Vsupm = +3.3V, Ta = +25°C, unless otherwise noted.)
MAIN OUTPUT EFFICIENCY MAIN OUTPUT EFFICIENCY MAIN OUTPUT EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT vs. LOAD CURRENT
(MAIN CHARGE PUMP ONLY) (MAIN CHARGE PUMP ONLY) (MAIN CHARGE PUMP ONLY)
5.03 . 100 5 100 s
| Vour=5v |2 [vour=sv ¢
5.02 g 90 ViN=2.8V g 90 VNeG = -7V WITH Ingg = 10mA é
Vin=3.3V — ~ Vpos = 12V WITH Ipog = 5mA
ViN=2.8V
- - -
B 5,01 g & TN g %
= =~ o] P 5] _
5500 \ g 7 & 70 =T V=33V
= Vin= 28V Vin = 4.0V 2 ViN= 40V 2 /
4.99 * 60 * 60
/ e | Vin=4.0
498 50 50
497 40 40
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
lout (MA) lout (MA) lout (MA)
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(Circuit of Figure 1, ViN = Vsupm = +3.3V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, ViN = Vsupm = +3.3V, Ta = +25°C, unless otherwise noted.)
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SUPPLIER | PHONE FAX
CAPACITORS
AVX 803-946-0690 803-626-3123
Kemet 408-986-0424 408-986-1442
Sanyo 619-661-6835 619-661-1055
Taiyo Yuden 408-573-4150 408-573-4159
DIODES
Central 516-435-1110 516-435-1824
g‘éi:ﬁ?;onal 310-322-3331 310-322-3332
Motorola 602-303-5454 602-994-6430
Nihon 847-843-7500 847-843-2798

MAXIN




ooooonoTrET LCD
DC-DCL 0000

gobogobooobooobooooo

gbobooobooooobobooobbooobobo
oboooooooooooooooooooooo
goboobooobooboobobooboobooooo
oobooOocobobOOoooboooooooocexepoOd
CXNOOSmmOODODOOO0ODO0OO0OO0OD0OO0OOO0O.1pF
ggbooboboodguobbooooooboboooooooa
(SsupPODOSUPN)DOOOOOOOPGNDOOODOO
gboboboooooboboboboooooobao
oooooooobobooobooooooooobicoooo
gboboboooooboboboboooobo
obOb0O0ooobOo0oooooOobOooooOobooOooooo
gooooobobobooooooooobboobooo

obOb0ooobOo0oooobOboooooOoboooboooo
gobicoboobooboobooboobooobooboo
obO0OooooOoooobObOoooooOoboooboooo
gbooboooboboboobobooooboboon
ooboobooooooboicoboboooooooooo
oobooboobooooboooobooboooobooo
dodoooooooooooobooobobobobon
oobooboooo

gbobodboobobooobaoboMAX174700
ooboobooooooo

ooaod
TRANSISTOR COUNT: 2534

%]
i
I——-I-UU 91,00 9
32 1| S
o
Z
o
] g
1 100 B COMMON DIMENSIONS 2]
g % [MILLIMETERS NCHES
H A MIN MAX. MI MAX
Al — 110 043
A 005 015 | 002 .006
A 085 095 | 033 | 037
b| 019 0.30 | .007 012
ol 019 025 | 007 010
c| 0090 020 | 0035 | .008
N [cl 0090 | 0135 | .0035 | .0053
BOTTOM_VIEW D[SEE_VARIATIONS [SEE_VARIATIONS
10P VIEW E] 430 450 | 169 17
s SEE DETAIL A e 0.65 BSC .026 BSC
A & H| 625 [ 650 | 246 | .256
, Az c L] 050 | 070 | 020 | .008
s ) —— =" N|SEE VARIATIONS [SEE_VARIATIONS
AEEER s | TV O S B &
—-I \_oomc 425 N 4>| I
M
D SEC,I,IJEG E JEDEC VARTATIONS
SIDE VIEW END_VIEW MO-153 | N MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
. AB-1 _[14|D [ 490 510 | 193 | 201
025 AB 16 4.90 S10 | 193 | 201
BSC—L PG bt AC 20Tp 640 T 6e0 252 | 260
_ e —— _~ AD 24 7.70 7.90 | 303 | .31
VITH PLATING\ AE 28 9,60 9.80 378 386
l % 1.

DETAIL A

BASE METAL —T

T1

NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE.
“N* REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE.
ZONE IS DEFINED BY TwO PARALLEL PLANES.

DIRECTION INDICATED.

LEAD TIP DETAIL

THIS TOLERANCE
ONE PLANE IS THE SEATING PLANE,
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE

VadV/ D V4

WRI’ETARY INFORMATION

PACKAGE OUTLINE, TSSOP, 4.40 MM BODY
APPROVAL DOCUMENT CONTROL NO. REV 1
£ |A

21-0066

<FILN IV RASH

0169-005100000000003-30-16100001000
TEL. (03)3232-6141

FAX. (03)3232-6149
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