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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, LCDON 10 GND ... 0.3V to +6V
DLP, OUTL, FBL, FBP, FBN, INTG, FB,

REF 10 GND oo -0.3V to (VIN + 0.3V)
PGND 10 GND ..o 0.3V to +0.3V
LX 10 PGIND ... -0.3V to +14V
SUPP 10 PGIND ... 0.3V to +14V
CAN, C2Nt0 PGND .....rvvorveeen. ..-0.3V to (Vsupp + 0.3V)
OUTP 10 PGND ... (Vsupp - 0.3V) to +30V
C1P to C1N, C2P to C2N, OUTP t0 C2P................ 0.3V to +14V

SUPN to PGND ..ot -0.3V to +30V
C3PtOPGND......cooviiiiiiiiieie -0.3Vto (VsupN + 0.3V)
Continuous Power Dissipation (Ta = +70°C)
28-Pin 5mm x 5mm TQFN (derated 21.3mW/°C

AbOVE +70°C) ..o
Operating Temperature Range ..............ccc.ooo...
Junction Temperature...........ccooccoiiiiiiiiiii
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

(Circuit of Figure 1, ViN = 3.0V, SHDN = LCDON = IN, Vsupp = Vsupn = 10V, PGND = GND, CREF = 0.22uF, CINTG = 470pF, Ta =
0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
INPUT SUPPLIES
Input Supply Range VIN 2.6 55 \
Input Undervoltage Threshold VuvLO VN rising, 100mV hysteresis (typ) 21 2.3 2.5 V
IN Quiescent Supply Current IIN VFB = VFBP = 1.5V, VFBN = -0.2V 0.8 15 mA
IN Shutdown Current VSHDN = 0, VIN = 5V 0.1 10 pA
SUPP Supply Range Vsupp 7 13 \
SUPP Quiescent Current Isupp VFBp = 1.5V 0.4 0.8 mA
SUPP Shutdown Current VSHADN = 0, Vsupp = 14V, OUTP floating 0.1 10 pA
SUPN Supply Range VSUPN 7 24 V
SUPN Quiescent Current ISUPN VEBN = -0.2V 0.4 0.8 mA
SUPN Shutdown Current VSHDN = 0, VsupN = 24V 0.1 10 uA
MAIN BOOST CONVERTER
Output Voltage Range VMAIN VIN 13 \
FB Regulation Voltage VFB 1.232 1.245 1.258 V
FB Input Bias Current IFB VEB = 1.25V, INTG = GND 125 275 nA
?Ergsnhdoek;"o”age Shutdown FB falling 75 125 200 | mv
Operating Frequency fosc 0.85 1.00 1.15 MHz
Oscillator Maximum Duty Cycle 78 85 90 %
Load Regulation IMAIN = 0 to 100mA, VmaIN = 10V 0.2 %
Line Regulation 0.1 %IV
INTG Transconductance 320 uS
LX Switch On-Resistance RLxonNy | ILx = 100mA 0.35 0.7 Q
LX Leakage Current ILx Vix =13V, VSHDN =0 0.01 20 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 3.0V, SHDN = LCDON = IN, Vsypp = Vsupn = 10V, PGND = GND, CREF = 0.22uF, CINTG = 470pF, Ta =

0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Phase | = soft-start (1.0ms) 0.38
o Phase Il = soft-start (1.0ms) 0.75
LX Current Limit ILX(MAX) A
Phase Ill = soft-start (1.0ms) 1.13
Phase IV = fully on (> 3.0ms) 1.08 1.45 1.80
Soft-Start Period tss Power-up to the end of phase llI 31%782C/ S
POSITIVE CHARGE PUMP
Vsupp Input Supply Range Vsupp 7 13 \
Vsupp Overvoltage Threshold Vsupp = rising, hysteresis (typ) = 200mV 13.2 13.6 14.0 \
OUTP Operating Range Vsupp 28 v
i 0.25 x
Operating Frequenc Hz
p g rreq y fosc
FBP Regulation Voltage VEBP 1.213 1.250 1.287 V
FBP Line Regulation Vsupp = 8V to 12V, Voutp = 20V, loutp = 10 mv
5mA
FBP Input Bias Current IFBP VEBp = 1.5V -50 +50 nA
Soft-Start Period Vssp 10247 S
fosc
C1N, C2N High-Side On- _
Resistance ISOURCE = 50mA 15 «Q
C1N, C2N Low-Side On- ISINK = 50mA 5 o
Resistance
C1P Switch On-Resistance ISOURCE = 50mA 8 Q
C2P Switch On-Resistance ISOURCE = 50mA 8 Q
OUTP Switch On-Resistance ISOURCE = 50mA 8 Q
NEGATIVE CHARGE PUMP
VsupN Input Supply Range VSUPN 7 24 Vv
i 0.25 x
Operating Frequenc Hz
p g Freq y fose
FBN Regulation Voltage VFBN 213 250 287 mV
FBN Line Regulation VSUPN =8V 1o 24V, VouTn = -10V, loutn = 10 mV
5mA
FBN Input Bias Current IFBN VEBN = -0.05V -50 +50 nA
Soft-Start Period VssN 10247 S
fosc
C3P High-Side On-Resistance ISINK = 50mA 15 Q
C3P Low-Side On-Resistance ISINK = 50mA 10 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 3.0V, SHDN = LCDON = IN, Vsypp = Vsupn = 10V, PGND = GND, CREF = 0.22uF, CINTG = 470pF, Ta =
0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ViLoagic REGULATOR
FBL Regulation Voltage VFBL louTL = 0 to 300mA 1225 1250 1.275 \
FBL Input Bias Current IFBL VFBL = 1.3V -50 +50 nA
FBL Undervoltage Lockout VFBL_UV | VFBL rising, hysteresis (typ) = 125mV 1.100 1.125 1.150 V
FBL Dual Mode™ Threshold VFBL = rising 220 250 280 mV
E)Pgs"em;a dgee) Accuracy VFBL = GND, IouTL = 0 to 300mA 2425 2500 2575 v
OUTL Load Regulation louTL = 0 to 300mA -2 %
OUTL Line Regulation VIN = 2.6V to 5.5V 0.1 %
OUTL On-Resistance VIN = 3.3V, louTL = 100mA 0.7 15 Q
OUTL Short-Circuit Current VouTL = GND, VFeL = 1V 500 mA
REFERENCE
Reference Voltage VREF -2uA < IREF < +50uA 1.231 1.250 1.269 \
?ﬁ:g;ig‘fs Undervoltage VREF rising 09 105 12 v
LOGIC SIGNALS
LCDON, SHDN Input Low Voltage Hysteresis = 0.15 x V|N (typ) 0.9 v
LCDON, SHDN Input High
Voltage 21 v
SHDN Input Current ISFBN | VSADN = 0 to IN 0.01 1 uA
LCDON Input Current ILCDON ViLcpoN = 0to IN 0.01 1 uA
SEQUENCING
DLP Capacitor Charge Current VpLp = 0.5V 4 5 6 uA
DLP Turn-On Threshold VDLP = rising 1.20 1.25 1.30
B -0 o 2
FAULT PROTECTION
Duration to Trigger Fault tFAULT 50 ms
FBL Fault-Trip Level Falling edge 0.95 1.01 1.08 \
FB, FBP Fault-Trip Level Falling edge 1.07 1.10 1.14 \Y%
FBN Fault-Trip Level Rising edge 450 500 550 mV
Thermal-Shutdown Threshold Typical hysteresis = 15°C +160 °C

Dual Mode#2Maxim Integrated Products, Inc. (R #5 -
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, ViN = 3.0V, SHDN = LCDON = IN, Vsupp = VsupN = 10V, PGND = GND, CRer = 0.22uF, CINTG = 470pF, Ta =
-40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
INPUT SUPPLIES
Input Supply Range VIN 2.6 5.5 \
Input Undervoltage Threshold VuvLo | VIN rising, 100mV hysteresis (typ) 2.1 25 \Y
IN Quiescent Supply Current lIN VFB = VFBP = 1.5V, VFBN = -0.2V 1.5 mA
SUPP Supply Range Vsupp 7 13 \
SUPP Quiescent Current IsupPp VFEBp = 1.5V 0.8 mA
SUPN Supply Range VSUPN 7 24 Vv
SUPN Quiescent Current ISUPN VEBN = -0.2V 0.8 mA
MAIN BOOST CONVERTER
Output Voltage Range VMAIN VIN 13 \
FB Regulation Voltage VFB 1.225 1.258 V
1F_Eré.lsnhdjévoItage Shutdown FB falling 75 200 my
Operating Frequency fosc 0.75 1.25 MHz
LX Switch On-Resistance RLx(oNy | ILx = 100mA 0.7 Q
LX Current Limit ILx(MAX) | Phase IV = fully on (> 3.0ms) 1.08 1.8 A
POSITIVE CHARGE PUMP
Vsupp Input Supply Range Vsupp 7 13 Vv
Vsupp Overvoltage Threshold Vsupp = rising, hysteresis (typ) = 200mV 13.2 14.0 Vv
FBP Regulation Voltage VFBP 1.213 1.287 vV
NEGATIVE CHARGE PUMP
VsupN Input Supply Range VSUPN 7 24 Vv
FBN Regulation Voltage VFBN 213 287 mV
ViLogic REGULATOR
FBL Regulation Voltage VEBL louTL = 0 to 300mA 1.220 1.275 V
OUTL On-Resistance VIN = 3.3V, louTtL = 100mA 15 Q
REFERENCE
Reference Voltage VREF -2UA < IREF < +50pA 1.225 1.269 \
?ﬁ:g;i’;lc; Undervoltage VREF rising 0.9 12 v
LOGIC SIGNALS
\L/SIE;(SZ’ SHDN Input Low Hysteresis = 0.15 x V|N (typ) 0.9 \Y
LCDON, SHDN Input High
Voltage 21 v

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 3.0V, SHDN = LCDON = IN, Vsupp = VsupN = 10V, PGND = GND, CRer = 0.22uF, CINTG = 470pF, Ta =
-40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SEQUENCING
DLP Turn-On Threshold VDLP = rising 1.2 1.3 \Y
FBL Fault-Trip Level Falling edge 0.95 1.08 \
FB, FBL, FBP Fault-Trip Level Falling edge 1.07 1.14 \

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

AT (E45 14
(Circuit of Figure 1, VIN = 3V, VMAIN = 9V, Ta = +25°C, unless otherwise noted.)
STEP-UP EFFICIENCY NORMALIZED Vmain STEP-UP MAXIMUM OUTPUT CURRENT
vs. LOAD CURRENT vs. LOAD CURRENT vs. INPUT VOLTAGE
100 s 9.06 5 700 g
ViN=5.0V § § §
90 Py —" 504 = 600 // =
I
— 7 9.02
= 80 I/-& \\ _ 4, Viy = 5.0V - 500 /
= -
2 ! V\N=3-m Z900 2 1 — £
s | = ' Z
= 70 H = ! = 400
] U 8.98 1
" 1 V=30V
60 Hr L 300
8.96 : /
1 1
50 U 894 L 200 /
0 50 100 150 200 0 100 200 300 400 500 600 2 3 4 5 6
LOAD CURRENT (mA) LOAD CURRENT (mA) INPUT VOLTAGE (V)
NORMALIZED OUTL VOLTAGE OUTL DROPOUT VOLTAGE OUTN VOLTAGE
vs. OUTL LOAD CURRENT vs. OUTL LOAD CURRENT vs. OUTN LOAD CURRENT
252 z 0.40 g -10.4 2
2 e g
2 0.35 2 E
251 = ,/ = -10.6 u S
0.30 Vsupn = 9V "
h =025 -.
= 250 AN 5 gm.s ;
= = 1
5 T R _Vn-50Y S0 A g /
=249 S5 2015 =110
~Jd e =" / Vsupn =10V
Vin=3.0V ~o /]
N 0.10
248 By / 112
. 005 //
247 0 114
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 5 10 15 20
OUTL LOAD CURRENT (mA) OUTL LOAD CURRENT (mA) OUTN LOAD CURRENT (mA)
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(Circuit of Figure 1, VIN = 3V, VMAIN = 9V, Ta = +25°C, unless otherwise noted.)

OUTP VOLTAGE
vs. OUTP LOAD CURRENT

242

241
— Vsupp =10V
= L
'é 240 - = ===
= Vsupp =9V '~

239

23.8

0 5 10 15 2
OUTP LOAD CURRENT (mA)

Vmain TRANSIENT RESPONSE

v

40us/div
A. LOAD FET GATE, 5V/div
B. Vma, 200mV/div ImMaIN =20mA TO

160mA

Vmain SOFT-START

1ms/div

C. I, 500mA/div

A. SHDN, 5V/div
B. Imain = 160mA

Vma, 5V/div

MAXIMV

MAX8753toc07

0

MAX8753toc10

>

C. Ix, 500mA/div

MAX8753toc13

SWITCHING FREQUENCY (MHz

1.20

1.15

1.10

1.05

1.00

o
2=}
la]

0.90

v

SWITCHING FREQUENCY
vs. INPUT VOLTAGE
P
//
_—
Imain = 100mA
|
2.5 30 35 40 45 50 55
INPUT VOLTAGE (V
Vmain 3-PULSE TRANSIENT RESPONSE
Y
10us/div
A. LOAD FET GATE, 5V/div C. ILx, 500mA/div
B. Vmain, 200mV/div Iman =20mA TO 1A,
2us PULSE
Vmain SOFT-START (NO LOAD)
[T} . a é
OUTN
VMAIN  STARTUP
STARTUP * ]
1ms/div

A. SHDN, 5V/div
B. Vmain, 5V/div

C. ILx, 500mA/div

1.252

),

1.250

REFERENCE VOLTAGE (V.

1.249

1.248

v

REFERENCE VOLTAGE
vs. REFERENCE CURRENT

MAX8753toc09

R\

S

0 10

20 30
REFERENCE CURRENT (uA)

40 50

Vmain SWITCHING WAVEFORMS

LA

MAX8753toc12

400ns/div

A Vx, 5V/div C. Vmam, 50mV/div
B. I x, 500mA/div ImaIN = 160mA
OUTP SOFT-START
S
A
........ i B
400us/div
A. OUTP, 10V/div loutp = 20mA
B. Isypp, 500mA/div
7
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(Circuit of Figure 1, VIN = 3V, VMAIN = 9V, Ta = +25°C, unless otherwise noted.)

OUTP SWITCHING WAVEFORMS

P I Y
1 | ) A 0

OUTN SOFT-START

MAX8753toc16
MAX8753toc17

MAX8753

OUTN SWITCHING WAVEFORMS

10us/div

A.Viap, SV/div
B. Voutn, 100mV/div

OUTL TRANSIENT RESPONSE

FER)
ﬂ r - r: q ﬂ . B 0
N R RRlIR RESRERE I8} efesfpreebipe b o] B
“““““““““““““““““““““““““““““““ -1y
w INYNANYN .
4us/div 1ms/div
A Ve, 5V/div C. Vgurp, 200mV/div A. SHDN, 5V/div C. Isupn, 200mA/div
B. Von, 5V/div loutp = 20mA B. OUTN, 5V/div louTn = 20mA
OUTL SOFT-START
% [i]
o r § A ! : ,
0 —J ﬁ E: :
. 2.5V "ﬂ-ﬂT . AR
S R
0
0 C 0
400ps/div
A. SHDN, 5V/div C. Vrer, 1V/div A Vigur, 50v/div
B. OUTL, 1V/div RouTL = 10Q B. loutL, 100mA/div
POWER-UP SEQUENCING POWER-DOWN SEQUENCING
[ H ] B
0 _..J " 4§ A ) _—T : : 'g A 9V
0 ---/ : B 0 s : SO & B 24\
9V v
....,.J L C H C
0 |rrriedeied D -1V LY D
e 1V
VR T L O R RLILETERTPRPIEY PSRRI av |
s o E E
0
I A : 25V
_,._.._--—-*"""""—— F F
0 : ; 0

4ms/div 4ms/div

A. SHDN, 5V/div

B. VourL, 5V/div
C. Viam, 10v/div

A. SHDN, 5V/div
B. VourL, 5V/div
C. Vima, 10v/div

D. Voutn, 10V/div
E. Voutp, 10V/div
F. VpLp, 2V/div

D. Voutn, 10V/div
E. Voutp, 10V/div
F. VRer, 1V/div

100us/div

louTL = 10MA TO

FAULT

loutn = 10mA

MAX8753t0c20

300mA

TIMER

v

€

10ms/div

A. Vman, 5V/div
B. Vourp, 20V/div
C. Voutn, 10V/div

D. Vi, 10V/div
E. VoutL, 2V/div

Rmain = OPEN TO 18Q

MAXIN
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5| B B
5|8 b4 Ih&E

1 SUPP IERA R AELE. R — H0.1pFRL A 55 2 PGND.

2 12220' N.C. VAT, AR

3 C2N TRELZF C2AY A%

4 CoP TKHAFC2HY IEAR .

5 OouTP IEHL A4

6 INTG TEIEA T 2S00 Se i Y, FEINTGHIGND 22 [A] 3% 3% — H470pFHLZ .

7 kB TEIE GRS RO, R SR PR 1.245V . 784 H (Va5 B (GND) 2 [1] % #2 — > B BHL 43 FE 2%,
HOIH LR EFB . K L BEL 3 A5 B 7R BE S FB S I Smm DAY 90 B .

8 Fop IE LT R SR, R T SRR EL R R 1.25V . £ % H (OUTP)S5 ##01 #(GND) 2 1] % 2 — 4> B BHL 43 FE 4%
HOL ISk EFBP. WK L B 43 4% 50 S 7 B B FBP S | Smm DAY I 3 .
LR T % U I (i A . FBLEGND, #45%2.5V il & 2kt F4 5 # fi t H1 JE(OUTL). FBL4#OUTLFI

9 FBL GND Z [i] B BH 43 P ) O Sk, 30 B mT 17 A9 i s . e T IR ER BT, FBL AT AR AR EL K
125V, K L BEL 43 #8172 B B FBL S | B Smm DAY A6 B

10 OUTL LMERRRAR S, VIR . S 2.5V BT IR ) Lot RR R AR . SR — R 10pF (BR/IME)
L2525 % 2 GND.

11 IN LRI, HBATEE N +2.6VE+5.5V. ICHYH IR AR SRR R A, SR — HOIpFHRZA 55
FCOND, #4512 F 20 E 75 I B IC 5| B Smm AP 19 07 &

13 GND ML, 3% 32 B JF 3 (PGND) R IC JEE %6 .

14 REF R MER R — H0.22pF (B MA)HE A 55 B REFZ GND.  REF R[] $2 it 15535 50pA 1Y) f 2k B i -

15 FBN TR 2R S BRI, TE 1% 5 (OUTIN)A 3 E i Y (REF) 22 [A]34E 3 — AN L4 JE 2%, A0l Ski% 3 2 FBN.
7 465 FEL BEL 3 28 i B S FBN S | B Smm DA PR 9 6 5

16, 17 I.C. PRI, oA .

18 C3P TKEL A CIAY IEAR .

19 SUPN LT AR PR, SR — HO P 35 2 PGND.

o1 LX LX Ani@i H S MOSFET f Ul FI T 947 . Ke FLBCREE i AR i I i B LX, FERTREINVEL K E,
DL IREMI.

25 PGND HLE, PGND A 3= T i 4 2/ Y38 1) % MOSFET [ Y5 . 2R 4 HL 58 19 PCHR E 2% 3% 32 PGND 54 H LR 11
b .

o4 DLP IEHL R FH R Hi A . 7EDLPHIGND 2 Al i — HHL 2, W MR E] . R HSpA R IR 17 Cpp St HL .
JeWrit, T — A4 20QFF 3 LB ¥ DLPH £ GND.

o5 SHON MRHLF ARl A . 24 SHDN M IGHL P, 285 - ATt . 24 SHDN & LTI, i BEREFAHIOUTL
A LCDON N = HF-, m]{fRELCDFLUA .

26 LCDON LCDHJE @RI A . 24LCDON MR LI, 4% 1k FT 4 LCDH I i HE (MAIN. OUTNAIOUTP). REFFIOUTL
A~ LCDON ) 1 .

27 C1N KHLACLAY 1A%

28 C1P TKHACIIYIEMR .
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ViN ] VAN
12.6VT0 5.5V 6.8uH D1 19V, 140mA
PC . Y pr . l >
N CmAINY
10uF g; Citg = 0Tur i 10uF
a0 L g; 174k W {9
= 6 2 1
ikl Y £ = % panp |2 R? Roowp T Ccomp
——01uf s %7 284Q 0k — nF
— I.C. GND J_ L
y e, N D2
MAIN ; o
SUPN 0.1uF }_r 97
0.1uF L
car fi8 N ;;S?MF
_ MAXI T ’ VNeg
2%
SHON MAX8753 o &, -1V, 10mA
Viogic 2% " 0.1uF E_‘ c
425V, 300mA ~o Looow FBN 21560 13?’
oot —W\Vﬂ
Cuoaic 24 Bt Rd
10 g; . er [ 19.1k0 Coer
0.1uF I 0.22uF Vpos
= ! ; oure | = +24V, 10mA
—] N.C. L Cpos
Ed P g; TuF
S oo z = z
= = (] (&) (&)
al g| 27 28 3\_{ }j
C1 C2
0.1uF 0.1uF
B 1. HFY T fF
HATEARE R1.FTETHIIR
MAXS753 (1% $5Y i FH L B (&1 1) o] R TRT SR 48 72 4 — A DESIGNATION DESCRIPTION
F2.SVIERLE, — DOV IR K24V ATV 10uF, 6.3V X5R ceramic capacitors (0603)
AR SK SR . ICHY 5 AR VS +2.6V 2 +5.5V. Cin, CLoaic TDK C1608X5R0J106M
%% 1 %%%Tﬁﬁﬂ‘]fc#ﬂ%@ > %%2@?3—?%?514:{%&@% H;é 10pF £20%, 16V X5R ceramic capacitor
AR CMAIN (1210)
Taiyo Yuden EMK325 BJ106KD
D1 3A, 30V Schottky diode (M-flat)
Toshiba CMS02
200mA, 100V, dual ultra-fast diodes
D2, D3 (SOT23)
Fairchild MMBD4148SE
L1 6.8uH, 1.0A inductor
Sumida CDH38D09HP

10
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SUPPLIER PHONE FAX WEBSITE
Fairchild 408-822-2000 408-822-2102 www.fairchildsemi.com
Sumida 847-545-6700 847-545-6720 www.sumida.com
Taiyo Yuden 408-573-4150 408-573-4159 www.t-yuden.com
TDK 847-803-6100 847-390-4405 www.component.tdk.com
Toshiba 949-455-2000 949-859-3963 www.toshiba.com/taec

EZAih
MAX8753 VU # 4 HH DC-DC i 44 n] 41 (45 Y5 55 (4 TFT LCD
R E R, B A A TR, a8 aiE
TRIFETHER T EHVMam) . BN 5 (Vpos M
VNeG) AR AR B . 300mA £kt RE E#% (Viogie) . BT ER
o 2% % N #6011 MOSFET, 7] K KR E &%, I 4k
ERICFECH BB D . RSN SR RS, AT 3 T R R
P2 (Vian) i i B E R BB VN R 13V 28] . 1E L Z8 A
JEAY Ef B E(Vpos), HIGTRIMNBIF o — & . s
it 2R R AR AR 8 8 5 T FL R (Vig) - A 9IRS
SRV AT B AR 2R AR S 5008 R O A B A R 1 FL A R
Sf . MAXS8753 38 G HGHE 5 19 1.25V 356 o v (] $2 it e ik
SOpA AR L) LW . Hash. DL R
KM TheE . 2577~ IMAXS753 1 T REHE ]

EHIERET 75
FIHER T R R AR A B E AR K TE T H (PWM)
Ry, DU KPR BE B IR 9, FERE 0% Xk fr kA
TET LCD Ta R J5 8% 5K 2h - 9 87 48 (PR sk i 25 ma i . e
SRR SR RN T LRI R i 2, DU LCD
AR ER . B E R MOSFET K& HICH B a8
T RS> T 45 VR I AT 9 R SRR TR A . A AT
HLBEL 2> IR g8, AIAE VN 13V 22 [A] 34 5 i e L )%
TE R R I O SR R AR 2 MOSFET |19 o 25 (D),
R A% 1 S F R RN D2 . MOSFET Y 5 25 Ll
1A

D~ AMAIN = VIN
VAN

B3 7 9 T 1R 3 e B9 S RERE I . B5 SR 22 UK A7 FB
SIMEE S 5 1.24VIEAT IR, IR COMPHi . COMP
P PR P REMOSFET 45 Ul i Y FELIAL s 5 o - B 970

MAXIMN

IN INTG LX
STEP-UP
DLP REGULATOR
PGND
SHDN
ONLCD St FB
OUTL 100 REF REF
FBL | | GND
SUPN
FBP
TP
W (3P
CIN POSITIVE NEGATIVE
cip CHARGE- CHARGE-
PUMP PUMP
C2N REGULATOR REGULATOR FBN
CopP
IMAXIMN
MAX8753

SUPP

B2, TyRERER]

WAL, B UREOR Al i COMP i H 5 | B i s 5
LU, LA R L e i P AT O 19 A2 TRBREOR . o AR FF
Kodi 2 TARR ARG, 78 r G I 5 5 A R 5t R =
REMNT RIBAMEES .
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TFT LCD DC-DC#:#4£82,
P ERB TR

Vi =26V T05.5V

L1

DT Vyan (UPTO13V)

LX

REF-0K

REF
REF

DC-DC
—> LOGIC

;g CwmaNt

Crer
J— 11V

0SC
0SC

SLOPE
COmP

PGND

1 B Reomp

BUFFER

MAXIMN
MAX8753

Gm

R2 Ccomp

REF

'||—H—$

INTG

Cinte

HH

3. T A 1 A 4 O HE [

TEN AR By EFAHUT, EHIE R A B . TR AN
VAIEMOSFET, FKefay A B N2 BB bty . 3k FRL s
M Zig et ytm, HHERBEFWTHY. — BB
FARAE S FIRIEAMEE 5 2 AT COMPHLIE, #6482
{7 b % %%, FFEMIMOSFET. T HUBRH TS ESN, B
L) P b o 7 A A S B 8, 1% A FL B BV AR
(D1)S:.
3K i L S R 2B (O o FL R L R A8 T R, B AR fiE
1) i B A% 325 45 R A LIR30 . E TR0 AR Y I e R 3 T
MOSFET — H AR 35 Wk 2 .

IEB RS
TF HL AT 3 34 2 2 S TFT LCDAMMR IR 3h 28 1C (&4) 4
A 1 ) HL Y L B %&%Eﬂﬁﬁﬁ&%ﬂ@mZ@%
SNEBELBE AT AR E , &% HPH A 4RI R S HEFBP. IEH
TR A= R, THEZEE+13VIEARE, 4t
K428V, 20mARY I, ToiAMNERIT B AR E .
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FEL 28 9 i S FEL A DA i L PR 5 AL 2 22

TEHE — 2 FIHN(CLKCAREE), CINS|IEEM, 2F
VSUppL_ﬁ WAEDI [ — REACI#HITRR. Vsupplk
EEGCLAYHLfar 2 Y N1 AY Sl FE P A, el P L Bl S 5%
ZRCRARI M B . S A AN CLKCA RSP,
CINifid Pli#EREZ Vsypp, ClE P Veupp. P1HYFHE A
REL 0 i S ot 22 R A 45 il . s, CLKBAR hIKH
F, CONfuZRMEA . XN HECIS 8 A WHRAC2IFIX.
DS C2 70 s Y FEL P 5 AR 8 A B 2 FI(V ey + Vpiope)/ DT
B NECOTPR RS REA M HEEV ey + Vsupp), TICTHIC2FE
M, HE TARED2WIIT. FIME, 2CLKBAE Jy & B Fi,
C2HL % Vgupp. XA A C2 5 S HLHL A Cpog B . 4
T Cpos W i 1 = B 5 — A% B Hs B 2 F(Vpos + Vprope)/M T
BB AN R KA EV e + Vsupp), C23k 171 Cpos
FoHL, EFID3WiIT.
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TFT LCD DC-DC#£# 88,
P ERB TR

Vsupp SUPP _ o N _
i D1
02 CLK
ek P P2 }—< <
CIN 03 C2N
Ron i Ron
CONTROL CONTROL
A
CTRL p N1 N2 EA
V]
o _ ouTP 7
L o1 l Cpos
i {l;
R1
2P
J—CZ SUPP OV R? -
T CoN THRESHOLD .
— ———REF
CHARGE- 0S¢
PUMP P N FBP
LOGIC EA -

MAXIM + R ”
MAX8753

B4, IE HL1 R 90 15 e PO HE 1]

FEERETE  FESh, (E5 R AN, piEMOSFET S8, G

70 PR 2 1 S % 1K 5 TRT LCD MR 3K 3 82 1C ik i C?ﬁ;@@ww@fﬂgﬁﬁ‘%v E‘%ﬁg—éﬁé{ﬁ%g’
1 ESE L A O LS FIREF 2 Wl s 5 DYIMOSFETHUT, nillEMOSFET 48, 310 F i,
FESEHEATIR S, FLE P A RS b S S FBN. BB 2R 10 ﬁiﬁ‘c_%'—ﬁ}‘ﬁ%%@CNEG}JFﬁf TS C3 g s (1) FEL R 9 2 —
SR ORI R 088 4 ot P sy, DEBTIIIRRRNT Crpo PRI IBIE, C3FCrpo 28, 31

s A\ ) o g VT ; FEREIg, f 50 N
Fi. B T 22 ph 6 p i MOSFET (PRI n it é’fﬁ;gﬁ - L S PR B 2 K 0
MOSFET (N3)R I (540, WS m . L 5 5 i Al PHL 21
RO LRI, 7T e 1 Vsupn R 1
R, L4 T — APk S A 52
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MAX8753

TFT LCD DC-DC#:#4£82,
P ERB TR

m] <

SUPN Vsupn
L 4 -«
5
D4
C3p |03

| Ron v

CONTROL ' NEG
’J\ | D5 Cheg
8 T

FBN

CHARGE-
—  PUMP
LOGIC EA

MNAXI
MAX8753

— ——250mV

1.25V
REF
GN PGND T Crer

I

Y4

LM ERR

MAXS753 N & Zeth R, nl R P pMOS fi 1 7 42 it
IR 300mA Y AER LT . EHFBLEGND, ¥kttt
A H R E 2.5V, R A uG ATGND 2 ]
P ONERELBE A A4S, HCHBH 4 e # i s S8 FBL,  DAYR Y
SRR AR . IR ZE R A K FBLEL 5 1.25V N ER
S EREATICES, FFRORPIE 2. R R R
TR, 45655 K pMOS f (A RO MR B, K
T BRAR T far L . SR S i A, #1448 K pMOS
Al A MR LR, O 2 R E o i, R K A
. LERERSE BRI, 7T B 1k P 0
EE.

14

EMEOLT, HREREFATAEE, Jf HSHDN i 4 i i
o, MR AR R A AL

S et B O LB M LA o P BRI A R RS, A
FRRR I AL A S00mA . 24 2 MRS IR A% AN RE SR At Tk i LI
v R R Bk . SR FBL S| EAY HL R BV £ 0.75VLLE,
PriR BRI £ KLY 100mA .

H/ERE E(REF)

BAMER AR PR 125V, ATIRISCE IR SOp AL . R —
S FEREFFIGND 2 [8] (9 0.22nF i 25 HL 45 55 % REF. 7E
KW, EEREAE L.
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LB HE FRIX BT

W MAX8753 FHLET, HEISHDN MAGHL T, FTA % #hk
A1, 4 SHDNE W@ HEHE TG, EEMKERERS
— & FH. EDC-DCH . MHEMmR, MLIER
AR RS 1, BRILCDON MR HAE. 4LCDON KiZ 4
FHCPRE, EDC-DCTF R FHL, g shffife. —
BEF RS REIREE, MR RITE.

YR TRk BRI, IE LA AR Y A AL 1S FL G
AE, WEBFLIL T4 M DLPFLA FErRL . i T S F AR 5
fH5E, DLPSIMIA L ESME BT, 24 Vprp B S B VRer
I, JFRPERIR AL, HLIEFAT 3R 55 &% T 4h H A UE 3
AR IR R AR R BUE Sh e UG, IR LA AR A
i AR AR PP S RE AT R -

LCDON 5| il B SRR HE P IF, A5 1k ETH RS fieds . T
A R RTIE FELART R A o i PR A0 7 2P O R 5 1
LR A FE R R . AR AR AL R A AR, HE
SHDN5 | AL AR T H B AR PR . Sy, LR
Wr, ICHLURHLIAIFE 0. 1pA, AT HE T {3 #5 2 B2 A b Y

FLth . A SHDN 5| M7 %S, i A& FSHDN,
# SHDN5| 21N .
B H A ERIP

ERGE TAERET, MRLHRESW LS. A ERET R
AT AT — A FEL AT A R T A A A T X R A ARSI T RR )
MAXS8753 31 PR 50 8 5 s . T PR 7 IR o o 82 s i)
(BLAVE SOms) P, AR B — Rl LR s R,
NN R TS, MAXS753% B fRE A8, W
BB 2 AN T A R . — BRI HER, TRk B
ol fil &% SHDN 5 | W] i PR i e P 8, RS Rriss a4k . 7
VRS % BB ShsE () P, 0 U8 7 R8BS T F

k.

AT ERIP

Phod AR AP I RE T B Lk AR 1 BON T S B RE K. 2
&5 L +160°C, i BE B 52 BT 5 s b R 47 T R
KETET A, AR ED. SRR, AT
LTS R P B, I R R SheR

MAXIMN

TFT LCD DC-DC#£# 88,
P ERB TR

Rt L5

FHIERFT 7

R 1E

FERCFE RN, W RH BRI RA f/hHERE. g
R LA S ep e LB . X BB TN 3R % e g AR . K

it SRR D IR 2D B S ) A PR R SO S . P B
RS MAAS L 2% P B B K

BRI LT AR L R R AT G R e E T
R R /0N K Y L JEAE /NSO L, R T B
TV LG, XA BT B EE P A L B RE R T
R TE Y PRAFE . (ER K R E TR R 5 T 2 HL K
6 RE R B 2 ) 2 Pl L 0, 3 9 R D B R < 9 494 i . J
o A IR AFE . /I e SR U T BN R, (B
AR SR . Wik, RFRERRE, FELS
FH SRR BRI RAERR.

BAbSE R 2 SN B — A BLIR, ER I MG,
L, JRR U (1 230 3B FL IR P 2 DC HEL R L A9 OB . E LR
0.3 22050, T He i8] 37 i F) FEL A RL R REL e 28 3l LAk
Pl P . Ao, IS AEEGE AR ACHE, LA
Je BRI S T Aol E e R A e, RAELIRME W |
TEESh. AR R K, AT gk a, LA
DERRE IR, B H AR . AR B R N, B4
B4R R ST R (O e B PELTT , AT T e IR R A 2h A<l 1 Y
¥ . ELCDI A AR, R F AR B A% i B fE LK
BAELIR AT RERRFN 052 1.0.

— HLURAF R, AR 20 VPl — T S RS A R R Y T
VRN, DA 7S T AR 00 R 3R 15 3 A 280

Pl 1 i 7~ #0980 T A LK v, LCD AR 5388 FL R AR 56 7
R IR TR VR LR R A AT A A . TR, T
VIR, BBV AN BN, R
HH FRL AN ere) 2 TH S 817 # 46 H A oR TR 5 I
LA R LI 2 -

IMAINEFF) = IMAIN(MAX) + NNEG X INEG +3 % IPOS
Horb, Ivanovax) @ R i LI, g2 DL JR B 2

B, Inpgoe A R A, HIposAe 1E FE fr 2 i HY
R -
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TFT LCD DC-DC#:#4£82,
P ERB TR

T B i AL (VN B R Y FLIAL (Ivainuax)) - T
W Myp, BE M TERF DR RN L), DA
T RIS T E B LIR, Al 3 Uit 55 FL g e

e
VMAIN bMNNEH?XbSCJ

VivAIN = VIN \(HTYP)
LIR

TEIE X (R R B R B — o] FI R . E /N
)\EEJJI_VIN(MIN)T MLHE RE 2 5P 18 I BE DL Ny A T AE4F 1
W S il 2 I HR AL A9 R E TAR s oy) B9 B EER0R, TR
e R DCHii A FLT :

IMAINEFF) X VMAIN
VIN(MIN) X MIMIN

FE I TAF T V5 SO HLIRUA BT 5 19 LR LA -

InDCcMAX) =

VIN(MIN) X(VMAlN —VIN(MIN))
LxVivaiN x fosc

IRIPPLE =

lRiPPLE
lPEAK =lIN(DCMAX) + =

FRL SR 1 A P I M X 8753 B LXBR U (I vax) . K T
Ippak, FLERAYAE DCHILY. K T Inoemax) . HEIEL
R, R A I L P /N T 0.1 QA HLJER

B TAEREK, OV AR 3V A B ER, i
RAEH L (IaNMax) N 140mA :
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L=(33V)
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FEERZHN AP, EE, 2AM H R AR E R
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Horp, T FLAT SR IR T @ A9 RS E S Vg = 1.25V (JIU(H).

T 3 R AT 2R i S o Vingg T REF 22 8] A9 H BEL 23 = 45 8 5
ARG A A, LR 2 SR gR Y OOl S E 2 FBN (2
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TFT LCD DC-DC#£# 88,
P ERB TR
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TFT LCD DC-DC#:#4£82,
P ERB TR

e 2
¥

ICH 5K I RE TR T 72-FR B ) ST F SR LB . 0
BT ICH e . POATRE AR B A% 5 1 S8 %
K%,

MAXS753 48 1) AR 547 5 B POA_b T L4 1in? 0 7
K, fE470°C HFREEEE K A RERONE L) 1TW . Bk
PCAR T TR, el AU FRBER J . DA B AF 0% 3
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FGICHY BOHARE J). SRS Bk FI TR I 1 88 R
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PoiNEG) =(MNEG XVSUPN + WNEG) X INEG

18

PCHr 7 /m FaFEHt

FF AR PCBAR SR L IE A AR AR B . $ RLUTH
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TFT LCD DC-DC#£# 88,
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TFT LCD DC-DC#:# 28,
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DETAIL B
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BKG. CORNERS ONLY (4x]
APPLICABLE TO _4mm PITCH PKC. ONLY

some lvagna
\\ \—D—D—D—D—D—D—D—D:LFJ . [&oos [c] A
g o

SIDE VIEW

-DRAWING NOT TO SCALE-

DETAILA ‘

DETAL A L

|+—— D2 —=| &
3 "H:—b
— o2
o el el
[OUUOU OO, e
= | |
= 1 g7 ‘
= ‘ o E212
A I S |9 ¢ o
= =
P = ‘ —
{oBP) | =
=4 I A N=D)
dhnngodiNy

251 S PIN#11D

T

- 2 TR 0.35x45°
~ = ZN
(ND-HX BJ—|  DETALB
BOTTOM VIEW

& ¢

(R IS OPTIONAL) |

L

T - B }k\m:wm T\P/4{ B — T

EVEN TERMNAL DD TERMINAL

[DRALLAS /N AKXV

TR PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

PP L3
‘ 21-0140 ‘ ! ‘1/2

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L 5x5 20 5x5 28L 5%5 32L 55 PKG D2 E2 T Joom
SYMBOL M. JNomwax Twin. JNom waX.[MIN. NOMTMAX. [ Wit [NOMIMAX CODES [ MIN. [NOW.] MAX| MIN. [NOM] MAX| 2015 | nromeo|
0.70]0.75} 0.60]0.70f0.75]0 60 0.70]0.75} 0.80]o.70] 0.75 0 80 T16552_|3.00 |3.10]3.20|3.00 [3.10 320 = | VES
A To Jooa[oos] o T16553 | 3.00]3.10[3.20]3.00 [3.103.20] = | NO
A3 0.20 R_EI_F o.lza R_EI_F. | o.20ReF 0.20 REF. T1655N-1[ 3.00 [ 3.10]3.20]3.00 | 3.10[3.20] = NO
b [0.25[0.30]0.35/0.25]0.30[0.35[0.20[0.25] 0.30[0.20] 0.25] T20553 1300 3101320300 3701320 = T vES
2 232 5.00[5.104.90]5.00 5mmm-sun-swo-jzg-zgg-smm-ﬁno F20se4 130013701320 300 3101520 = o
o 0.80 BSC. 0. 50 BSC. 0 3.3513.15]3.25|3.35[ 040 | YES
« lozs] - [ - lozs "1 - lozs] - | - lozs 335315 [3.25[3.35| ~ | YES
L |o.30]0.40]0.50]0.45 0.45]0.55] 065, 0.40{0.50[0.40 80/260[270[{280] YES
L1 Sl -] - -] - |- [o30 802.60 [2.70[2.80 ** NO
N 16 20 32 35[3.15[3.25)|3.35| ** NO
ND. 2 5 7 8 80260 [2.70[2.80[ ~ | YES
NE 3 5 7 8 T2855-8 25[3.35|3.15[3.25[3.35 0.40 | YES
JEDEC | WHHB WHHC WHHD-1 WHHD-2 e T2855! 25[335]3.153.25[3.35| NO
1 20 0 20| ** YES
NOTES: 1 2013.00 20| NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. 1 203.00 20| YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES 1013.20{3.00 201+ YNE(?S
3. NIS THE TOTAL NUMBER OF TERMINALS, 303407320 40

/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE

OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1

IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

/A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR

©

T2855-3 AND T2855-6.
/. WARPAGE SHALL NOT EXCEED 0.10 mm.
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

s

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.

-DRAWING NOT TO SCALE-

DRALLAS /MIAXIV

M= PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

- o -
21-0140 ‘ | ‘2/2

Maxim X Maxim s XSG 1 fo HLis (8 11

QFN THIN.EPS
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