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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, TGND 0 GND .......vvvvoeoroereeeeereeeeceee -0.3V to +6V
DRVN to GND -0.3V to (VsupN + 0.3V)
DRVP to GND ...-0.3V to (Vsupp + 0.3V)
PGND 10 GND....ooooooooooooooeeeeeeeeeeee +0.3V
RDY £0 GND ..o -0.3V to +14V
LX, SUPP, SUPN 10 PGND ... -0.3V to +14V

INTG, REF, FB, FBN, FBP to GND

-0.3Vto (VIN + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
16-Pin TSSOP (derate 9.4mW/°C above +70°C)
Operating Temperature Range
MAX1748EUE/MAX8726EUE
Junction Temperature
Storage Temperature Range
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 = 470pF, 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 55 \
Input Undervoltage Threshold VuvLO VIN rising, 40mV hysteresis (typ) 2.2 2.4 2.6 \
IN Quiescent Supply Current lIN VFB = VFep = 1.5V, VFaN = -0.2V 0.6 1 mA
SUPP Quiescent Current Isupp VEgp = 1.5V 0.4 0.8 mA
SUPN Quiescent Current ISUPN VEBN = -0.1V 0.4 0.8 mA
IN Shutdown Current VSHDN = 0, VIN = 5V 0.1 10 pA
SUPP Shutdown Current VSHDN = 0, Vsupp = 13V 0.1 10 pA
SUPN Shutdown Current VSHDN = 0, VsupN = 13V 0.1 10 pA
MAIN BOOST CONVERTER
Output Voltage Range VMAIN VIN 13 \
FB Regulation Voltage VFB Ta = 0°C to +85°C 1.235 1.248 1.261 V
FB Input Bias Current IFB VEB = 1.25V, INTG = GND -50 +50 nA
Operating Frequency fosc 0.85 1 1.15 MHz
Oscillator Maximum Duty Cycle 78 85 90 %
Load Regulation IMAIN = 0 to 200mA, VmMaIN = 10V 0.2 %
Line Regulation 0.1 %V
Integrator Gm 320 pgmho
LX Switch On-Resistance RLxoN) | ltx = 100mA 0.35 0.7 Q
LX Leakage Current ILx Vix =13V 0.01 20 pA
Phase | = soft-start (1.0ms) 0.275 0.380 0.500
o Phase Il = soft-start (1.0ms) 0.75
LX Current Limit ILX(MAX) A
Phase Il = soft-start (1.0ms) 112
Phase IV = fully on (after 3.0ms) 11 1.5 2.0
Maximum RMS LX Current 1 A
Soft-Start Period tss Power-up to the end of phase Il 3}?378? S
FB Fault Trip Level 1.07 1.1 1.14 V
POSITIVE CHARGE PUMP
Vsuypp Input Supply Range Vsupp 2.7 13.0 | Vv
2 MAXIV
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +3.0V, SHDN = IN, Vsupp = VsupN = 10V, TGND = PGND = GND, Crgr = 0.22uF, CINTG = 470pF, Ta = 0°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. 0.5x
Operating Frequency fosc Hz
FBP Regulation Voltage VFBpP 1.20 1.25 1.30 V
FBP Input Bias Current IFBP VEBp = 1.5V -50 +50 nA
DRVP PCH On-Resistance 3 10 Q
) VEgp = 1.213V 1.5 4 Q
DRVP NCH On-Resistance
VEBp = 1.275V 20 kQ
FBP Power-Ready Trip Level Rising edge 1.091 1.125 1.159 \
FBP Fault Trip Level Falling edge 1.1 \
Maximum RMS DRVP Current 0.1 A
NEGATIVE CHARGE PUMP
VsupN Input Supply Range VSUPN 2.7 13.0 \
. 0.5x
Operating Frequency fosC Hz
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 VepN = 0.035V 15 4 2
VEBN = -0.025V 20 kQ
FBN Power-Ready Trip Level Rising edge 80 110 165 mV
FBN Fault Trip Level Falling edge 130 mV
Maximum RMS DRVN Current 0.1 A
REFERENCE
Reference Voltage VREF -2uA < IREF < +50pA 1.231 1.25 1.269 \
?E:g;iglcj Undervoltage VREF rising 09 105 12 v
LOGIC SIGNALS
SHDN Input Low Voltage 0.4V hysteresis (typ) 0.9
SHDN Input High Voltage 2.1
SHDN Input Current ISHDN 0.01 1 PA
RDY Output Low Voltage ISINK = 2mA 0.25 0.5 %
RDY Output High Voltage VRDY = 13V 0.01 1 pA
N AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = +3.0V, SHDN = IN, Vsupp = VsupN = 10V, TGND = PGND = GND, CRer = 0.22uF, CINTG = 470pF, TA = -40°C to +85°C,

unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Input Supply Range VIN 2.7 55 \
Input Undervoltage Threshold VuvLo | VINrising, 40mV hysteresis (typ) 2.2 2.6 \
IN Quiescent Supply Current IIN VEB = VEgp = 1.5V, VEgN = -0.2V 1 mA
SUPP Quiescent Current Isupp VEgp = 1.5V 0.8 mA
SUPN Quiescent Current ISUPN VFBN = -0.1V 0.8 mA
IN Shutdown Current VSHDN = 0, VIN = 5V 10 pA
SUPP Shutdown Current VSHDN = 0, Vsupp = 13V 10 pA
SUPN Shutdown Current VSHDN = 0, Vsupn = 13V 10 pA
MAIN BOOST CONVERTER
Output Voltage Range VMAIN VIN 13.0 \
FB Regulation Voltage VFB 1.222 1.271 V
FB Input Bias Current IFB VEB = 1.25V, INTG = GND -50 +50 nA
Operating Frequency Fosc 0.75 1.25 MHz
Oscillator Maximum Duty Cycle 78 90 %
LX Switch On-Resistance RLxoN) | Ix = 100mA 0.7 Q
LX Leakage Current 1% Vix = 13V 20 pA
_ Phase | = soft-start (1.0ms) 0.275 0.500

LX Current Limit ILX(MAX) A

Phase IV = fully on (after 3.0ms) 11 2.0
FB Fault Trip Level 1.07 1.14 Vv
POSITIVE CHARGE PUMP
SUPP Input Supply Range Vsupp 2.7 13.0 \
FBP Regulation Voltage VEBP 1.20 1.30 Y
FBP Input Bias Current IFBP VFp = 1.5V -50 +50 nA
DRVP PCH On-Resistance 10 Q

: VEgp = 1.213V 4 Q

DRVP NCH On-Resistance

VEBp = 1.275V 20 kQ
FBP Power-Ready Trip Level Rising edge 1.091 1.159 Y
NEGATIVE CHARGE PUMP
SUPN Input Supply Range VSUPN 2.7 13.0 Y
FBN Regulation Voltage VEBN -50 +50 mV
FBN Input Bias Current IFBN VFBN = -0.05V -50 +50 nA
DRVN PCH On-Resistance 10 Q

) VEBN = 0.035V 4 Q

DRVN NCH On-Resistance

VEBN = -0.025V 20 kQ
FBN Power-Ready Trip Level Rising edge 80 165 mV
REFERENCE
Reference Voltage VREF -2UA < IREF < +50pA 1.223 1.269 \
Reference Undervoltage VREF rising 0.9 1.2 Y

4 N AXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +3.0V, SHDN = IN, Vsupp = Vsupn = 10V, TGND = PGND = GND, Crer = 0.22uF, CiNTG = 470pF, Ta = -40°C to +85°C,
unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN MAX | UNITS
LOGIC SIGNALS
SHDN Input Low Voltage 0.45V hysteresis (typ) 0.9 v
SHDN Input High Voltage 2.1 %
SHDN Input Current I'SHDN 1 LA
RDY Output Low Voltage ISINK = 2mA 0.5 v
RDY Output High Leakage VRDY = 13V 1 HA

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

Vivain (V)

HBE TR
(Circuit of Figure 5, VIN = 3.3V, Ta = +25°C, unless otherwise noted.)
MAIN STEP-UP CONVERTER MAIN STEP-UP CONVERTER
MAIN OUTPUT VOLTAGE EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
vs. LOAD CURRENT (BOOST ONLY) (BOOST ONLY)
10.04 - 100 o 100 g
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IMAIN (MA) AN (MA) IMAIN (MA)
EFFICIENCY vs. LOAD CURRENT NEGATIVE CHARGE-PUMP OUTPUT NEGATIVE CHARGE-PUMP EFFICIENCY
(BOOST CONVERTER AND CHARGE PUMPS) VOLTAGE vs. LOAD CURRENT vs. LOAD CURRENT
90 ES -4.60 g
| | g Vg = 5V g 80 T T g
= - s — = s
& /,—--\‘ \/w: 8V g 465 / g / \\’/SUPN 6V :
— g 2 70 g
% /// ; \10?\ N, |5 470 5 | 5
= = =
= // ™ A -475 Vsupn = 6V/ _ Vsypn =8V
£ 75 / = — ‘ ‘
&S // = -4.80 / Pey /
=
= 70 2 / Z 50 Vsypn =10V ]
e > 485 S | —
£ & / : A
-4.90 40
Vsupn=8Y___—
60 -4.95 — :
ViN=3.3V ' | Vsupn = 10V 30
55 VNEG = -5V WITH Ingg = 10mA -5.00 ‘ ‘
Vpos =15V WITH Ipgg = 5mA .
50 5.05 2 Vivgg = -5V
0 50 100 150 200 250 300 350 400 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
IMAIN (MA) INEG (MA) INgG (MA)
MAXIMN 5
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B A T E4314(45)

(Circuit of Figure 5, VIN = 3.3V, Ta = +25°C,

Vneg (V)

Vpos (V)

MAXIMUM NEGATIVE CHARGE-PUMP
OUTPUT VOLTAGE vs. SUPPLY VOLTAGE

4 N\
5 \\\
% \\\\\\\ INEG = 20mA
. \\x/

8 Clneg=1m
N 2\
Ineg = 10MA \\\\

-10 N
VNEG = -10mA

5 6 7 8 9 0 11 12
Vsuen (V)

MAXIMUM POSITIVE CHARGE-PUMP OUTPU
VOLTAGE vs. SUPPLY VOLTAGE

Vpos =22V

IMAX1748/8726 toc07

24
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MAX1748/8726 toc10

20 Ipos = 10mA
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Vsupp (V)

RIPPLE WAVEFORMS
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Tus/div

Vivain = 10V, Iyain = 200mA,
VNEG =-5Y, INgg = 1T0mA,
Vpps =15V, Ipgs = 10mA

Vpos (V)

T

SWITCHING FREQUENCY (MHz)

VAN
10mV/div

VNeG
10mV/div

Vpos
10mV/div

15.3
16.2

15.1
15.0
149
14.8
147
14.6
145
14.4

1.20
1.15
1.10
1.06
1.00
0.95
0.90
0.85

0.80

unless otherwise noted.)

POSITIVE CHARGE-PUMP OUTPUT
VOLTAGE vs. LOAD CURRENT
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SWITCHING FREQUENCY
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e

/
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INPUT VOLTAGE (V)

LOAD-TRANSIENT RESPONSE

MAX1748/8726 EEI_

100us/div

ViN=3.3V, Viain= 10V,
Rwmain = 500€2 TO 50€2 (20mA TO 200mA)

POSITIVE CHARGE-PUMP EFFICIENCY
vs. LOAD CURRENT

100 ‘ ‘ ‘ 3
Vsupp = 8Y g
% SuPP 5
L~ %
=
= &
>:- Vsypp =10V
Z -
S T
& / Vsypp =12V
60
'
50
40
0 2 4 6 8 10 12 14 16 18 20
Ipos (MA)
REFERENCE VOLTAGE
vs. REFERENCE LOAD CURRENT
1.254 ~
ViN=3.3V E
1.252 §
\ §
S 1.250 ~—
=
1.248
1.246
1.244
0 5 10 15 20 25 30 35 40 45 50
IREF (uA)
LOAD-TRANSIENT RESPONSE
WITHOUT INTEGRATOR
MAX1748/B726t0_C1_
IMAIN I
200mA/div 200mA/div
Iix lix '
500mA/div 500mA/div
VA -
200mV/div 200mV/div

100us/div

Vin=3.3V, Vman =10V, INTG = REF,
Rmain = 5002 TO 50€2 (20mA TO 200mA)

MAXI N
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BT (EFFIE(4E)

(Circuit of Figure 5, VIN = 3.3V, Ta = +25°C, unless otherwise noted.)

MAIN BOOST STARTUP
MAIN BOOST STARTUP WAVEFORM WAVEFORM WITH LOAD
MAX1748/8726 ’Eﬂ — - - ‘MA?(WAS/BUG toc17
| vamn |
2V/div 2V/div
| T 1 Vi
5V/div 5V/div
y Iix
500mA/div
=
1 500mA/div
- 1ms/d|v “““““““““““““
Rwmain = 1k, Viain = 10V Vain =10V, Ryain = 50Q (200mA)
MAX1748 POWER-UP SEQUENGING MAX8726 POWER-UP SEQUENCING
MAX1748/8726\OCT MAX1748/8726 toc1
Ve | r—
N 2l S
: s - v
- ]
i SVidiv
: — SIS IYV
—\\ VNEG : o S 5V/div
" 5V/div : I
L Co 10V/div 10V/div
2ms/div 4ms/div
Vmain =10V, Vneg = -5V, Vpos = 15V Vmain =10V, Vneg = -5V, Vpos = 15V
5| #ix BF
ElL:] AT Ih&e
1 RDY MRHCF A RO T B . R A sy, Sl h125Q (M),
2 FB FHL PR boost VE T A ISR, TETT 2 1.248VARFR(E T 43 He HL BEL 3% 422 28 B4 (GND) .
3 INTG FHL PR boost VT RE AL AR H . WnSRAE A, AN 4T0pF I LA B (GND) . B (A% T AERT,
He H % HEFIREF.
4 IN RS, 2.7V E+55VETAYEE . 7EINFIGND Z (AR Al G52 T #3114 — 0.1 pF i 55 B LA
5 GND B, FEICIEHRK H% 82 2 T = #(PGND).
6 REF | DB, SIMRIBILBOND)Z MR NO2RFS R, R
HS0pA.
7 FBP TSR T 5 B, TR B L2SVARARIE . K S o FRE 23 25 1 2 2 4D (GND) .
MAXI/V 7
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13 SUPP IEH SRR IR, SR — 0. 1nFHLZF 25 #% 2 PGND.
14 PGND Uyt , FEICHEHPR HiE 2 GND.
15 LX = HL Y boost I 4 #n 13E B S MOSFET Wk . 4 i s A% 45 0 o L 28 )RUn] BE 43 PGNDE 3 .
16 TGND AERE R )R,

EZY
MAX1748/MAX8726E % i 2 i TET-LCD B 48 it = %
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(VNEG), 13X B /INTH 3= 40 e PR 3 3 PB4 BB — A 8 FITFRL 2%
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T AE DA K T T 546K FEL P 28 )l i M

FEHJEboostiE £S5

MAX1748/MAX8726 F H Ji TH Hs %% ¥ 45 FF ¢ T 1B ££ [E 52
IMHz N FRIRZ A AR, U8 /N RS E R ) FLZS
T 35 85 MOSFET I 36 F) Bk v 5 B 42 11l 454 S 460 A 9T P
e, D= AR 1% H L

PWM TAEM T, 2 8% 26 PN SR 4 BV B Ol & 4%
FFEnigEMOSFET (K1), MHEIRERES . R
S DL R R R AT 5 2 R 2 A LSRR I TTRR R
JERF, 4% %45 56 P MOSFET -1 filh % #5500 . AE %4 A

SO0 1R 0 A B8] PR IF 9 AR 9 9T I - 7 ) PR T PR R 22 1R
SHERETT G LA TRRAE , AT A B MOSFET 9 o5 =5 HE

R T RV T 2%

MAX1748/MAX8726 NP1 & P B I /D SR LA 2R, —
§E8 FEL A7 1 FEL UL P PR (SUPN) SO, B LR 1) f70 i 1 FL
55 B PG R X L UR(SUPP) A i, B2 (AR ) 1 B P P
MAX1748/MAX8726 i) P4 & p ¥4 18 Hin ¥4 1 MOSFET # i I
FAE 4. NHEMOSFET H 3¢ TAEAER 5€ 9 500kHz (0.5 x fose)

TAB R
I A3 pf@ﬁMOSFETTE'FiE, K%@CSEEEQVSUPN
W2 TARE Sl FE(E2) . Ja 2k A, pIAIEMOSFETHY
FF. n{HIEMOSFET R, ##FACSHE, I H.CS 5 hffE
HCOFFHR . AR CO LML R £ A8 B R IK T CSHY
ML, UAE Z A %8 (DS) M Z Hif,  FL ke AL CS 1% 328 51| C6 .
A8 ) i 1 e 1Y) FEL AT FH 9 ) AR 3 FL PR A o

FREFR
HI2F 3, nyAEMOSFET S, X KHAC3FTH(E3).
WA FE L E g TE A E F R . JE 2R R, niAiE
MOSFETHi . piAiEMOSFET 3, {# C3HL 34 Vsupe,
J H.C3 5 ERE A CAFERL. IR CA LAY R b — A%
JEF#J5 (Vpos + Vprope)/M T REA ERJEE(Ves + Vsupp),
DFE Z A% 8 (D3) e 2 7, HLmr i M C3(Z 5 C4.
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[&]1. PWM boost #% 4% 77 HE [F]
59 =t KT

Xt T FL IR boost T T 8%, FUH Bh DB RIFTE JE Bt AR &
RSN ARR AR S, DABEA A VR IR L . MAX1748/
MAX8726 M ahidt #e43 IIUAN P B . 55— B B, MAX1748/
MAXS8726 44 HLIf B 72 7E{.0.38 A (2% Electrical Characteristics
%), RARWEKRBHT TR x0Max) P52 — . s
HHELE Ims AR B IR EE, FUashik AL B B H
TIIRRIEIN25% . S =prEHERE b . 1.5A (R
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X TR AR, B0 B T R a4 A R R T T R
SCEL. i HETE4Ams AR EIRR e, S H AR AT
3, AU PR AR A R A G

MAXIMN

SHDN W # A% L F 0, MAX1748/MAXS726 i) = A4 %
FEHESS B ey . Selriy, FJRA TR £ 0.1 pA RUERK B
WAy, IR TR E M. AR B3 R e
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Vsypn = 2.7V T0 13V
0S¢ \1\ |

DRVN

RS ViEg
. FBN o AANA . .
) p—t
VReF f6 {l;
INAXI/W 1.25V
MAX1748 REF
MAX8726 GND PGND 1 o
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B2, T3 HL 1 R T HE ]

Vsypp = 2.7V T0 13V
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1L125V)iF, fRE-FAER LR E S RDY)WK(Z % &
WL ZERRAY) -

TEMAXS7269, FEEpso b . YIRS HEEE)S .,
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T2, SR TRR S HARFRIE A 90% (VEgy < 130mV). XfF
IEHLT R, BT PR R HARFRIE 19 88% (VEgp < 1.11V).
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SE FEL M 25 /0 O T A R PR (Vi) 1.5 177 B 1 4 2 —
P
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SUPPLIER | _ PHONE FAX

INDUCTORS

Coilcraft 847-639-6400 847-639-1469
Coiltronics 561-241-7876 561-241-0339
Sumida USA 847-956-0666 847-956-0702
Toko 847-297-0070 847-699-1194
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

gﬁiﬁiﬂnductor 516-435-1110 516-435-1824
E;‘Zrtﬂfe“roma' 310-322-3331 310-322-3332
Motorola 602-303-5454 602-994-6430
Nihon 847-843-7500 847-843-2798
Zetex 516-543-7100 516-864-7630
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R FORME (1 B E TR AR BRI LG , WRF A 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

(%)
o
N . e
ADODODITT L000000T o GO DTS :
% [ MILLIMETERS INCHES <
% [CMIN. | MAX_ | MIN. | MAX. 5
AAAA A — | 10 043 s]
o A 0.05 015 | 002 | 006 )
Ae 0.85 095 | 033 037
G} ! o 019 | 030 | 007 | 012
o 019 | o025 | 007 | 010
IR IR ono—| |- < 1 ot 1 aeo 1 oo |00
" —L n = 0.09 014 | 004 | 006
TOP_VIEW BOTTOM VIEW BENT LFAD DETAIL 2 SEES\O/AR'M?;“ SEIEQVA'TIAB';NS
5 065 BSC 1026 BSC
H 625 | 655 | 246 | 258
= I— . E DETAI"A: ¢ L | os0 | o70 | ceo | oes
| | = | c N |SEE VARIATIONS |SEE_VARIATIONS
t@m@:ﬁ:[ﬂ } | Wase ! < T | & ” [ &
\_Qo_wc A ] I i ok 010 MAX
bl & s ;
SIDE VIEW END VIEW VARIATIONS
JEDEC PKG.  [MILLIMETERS| INCHES
o MOZIS3| N | | CODES ["MIN. [ MAX.|MIN.| MAX.
— AB-1 |14 | D |Ul4-1; | 490 | 510 |.193 | .20L
023 i U14-2
BSC - PARTING WITH PLATING
T LiNe— N AB 16| D |Ul6-1; | 490 | 540 |.193 | 201
===} i i | U16-2
’4% 4 ¢ aC 20| D |U20-2) | 640 | 660 |.252 | 260
[ L~ | U20-3
'Y BASE METAL —1 . AD 24| D | U24-1 770 | 790 |.303 | .31l
DETAIL & LEAD TIP DETAIL AE  |28| D |U2s-1; | 960 | 980 |.378 | 386
U2g-2)
NOTES u28-3
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2 MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
5, *N* REFERS TO NUMBER OF LEADS »,
O\ LEAD COPLANARITY 0.10 MM MAX. EID:DEIAM /VI/J‘I/VI
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
8 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY LS
&BENT LEAD 010 MM MAX. PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
~DRAWING NOT TO SCALE- 21-0066 LA

Maxim it = i ZFE 4k

1L 8328154 HBEIZmHAS 100083
%EMIE: 8008100310

FiE: 010-62115199

f£E: 010-6211 5299
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