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ABSOLUTE MAXIMUM RATINGS

VA 10 GND oo -0.3V to +30V
Vce, Vop to GND........... OSSR ..-0.3V to +6V
DO0-D4, ZMODE, VGATE, OVP, SUS, to GND ......... -0.3V to +6V
SKPISDN t0 GND .....vvvoooeeveeceeeevceeseeseeenennenns -0.3V to +16V

ILIM, CC, REF, POS, NEG, S1, SO,

TON, TIME to GND -0.3V to (Vce + 0.3V)

DL to GND..... ..-0.3V to (Vpp + 0.3V)
BST 0 GND ..o -0.3V to +36V
DH 10 LX covooveoeeeeeeeeeee oo -0.3V to (BST + 0.3V)

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

[ (o 1 =1 [N
REF Short Circuit to GND

Continuous Power Dissipation

28-Pin QSOP (derate 10.8mW/°C above +70°C)
Operating Temperature Range

Junction Temperature

Storage Temperature..........cceveverveneenns
Lead Temperature (soldering, 10s)

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, V+ = +15V, Vcc = Vpp = SKP/SDN = +5V, Vout = 1.25V, Ta = 0°C to +85°C, unless otherwise noted.)

-6V to +0.3V
Continuous

860mwW
-40°C to +85°C

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
PWM CONTROLLER
Battery voltage, V+ 2 28
Input Voltage Range \Y
Vce, Vbb 4.5 5.5
V+ = 4.5V to 28V, DAC codes from 0.9V to 1.75V -1 +1 %
DC Output Voltage Accuracy includes load
regulation error DAC codes from 0.6V to 0.875V -1.5 +1.5 %
Line Regulation Error Vcec = 4.5V t0 5.5V, VBaTT = 4.5V to 28V 5 mV
Input Bias Current FB, POS, NEG -0.2 +0.2 HA
POS, NEG Common-Mode Range 0.4 2.5 \Y
POS, NEG Differential Range POS - NEG -80 +80 mV
POS, NEG Offset Gain AVFB/ (POS - NEG); POS - NEG = 50mV 0.81 0.86 0.91 VIV
150kHz nominal, RTime = 120kQ -8 +8
TIME Frequency Accuracy 380kHz nominal, RTve = 47kQ -12 +12 %
38kHz nominal, RTiMe = 470kQ -12 +12
V+ =5V, FB = 1.2V, TON = GND (1000kHz) 230 260 290
. TON = REF (550kHz) 165 190 215
On-Time (Note 1) ns
V+ =12V, FB = 1.2V TON = open (300kHz) 320 355 390
TON = V¢ (200kHz) 465 515 565
. ) TON = V¢, open, or REF (200kHz, 300kHz, or 550kHz) 400 500
Minimum Off-Time (Note 1) ns
TON = GND (1000kHz) 300 375
BIAS AND REFERENCE
Quiescent Supply Current (Vcc) | Measured at Vcc, FB forced above the regulation point 700 1200 HA
Quiescent Supply Current (Vpp) | Measured at Vpp, FB forced above the regulation point <1l 5 HA
Quiesont Bater Suni s w0 |
Shutdown Supply Current (Vcc) | SKP/SDN = GND 2 5 HA
Shutdown Supply Current (Vpp) | SKP/SDN = GND <1 5 HA
gtl::g:t"‘g‘/f)a“ery Supply SKP/SDN = GND, Ve = Vpp = OV or 5V <1 5 LA
Reference Voltage Vce = 4.5V to 5.5V, no REF load 1.98 2 2.02 \
2 M AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, V+ = 15V, Vcc = Vpp = SKP/SDN = 5V, Vout = 1.25V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Reference Load Regulation IREF = OpA to 50pA 0.01 \
REF Sink Current REF in regulation 10 MA
FAULT PROTECTION
Overvoltage Trip Threshold Measured at FB 1.95 2.00 2.05 Vv
Overvoltage Fault Propagation FB forced 2% above trip threshold 10 ps
Delay
Output Undervoltage Fault - 0
Protection Threshold With respect to unloaded output voltage 65 70 75 %
Output U_ndervoltage Fault FB forced 2% below trip threshold 10 us
Propagation Delay
Output Undervoltage Fault T . .

Blanking Time From SKP/SDN signal going high, clock speed set by RTiME 256 clks
_Limi Ta = +25°C to +85°C 90 100 110
Curr_e_nt Limit Threshold Voltage GND - LX, ILIM = Ve A
(Positive, Default) Ta =0°C to +85°C 85 115 mv
_Limi ILIM = 0.5V 35 50 65
Curr_e_nt L|m|t_ Threshold Voltage GND - LX mv
(Positive, Adjustable) ILIM = REF (2V) 165 200 230
Curren_t-lelt Threshold Voltage LX - GND, ILIM = Ve -140 117 95 mv
(Negative)
Current-le!t Threshold Voltage GND - LX 4 my
(Zero Crossing)
Current-Limit Default
Switchover Threshold 3 Vec-1Vec-04]  V
Thermal Shutdown Threshold Hysteresis = 10°C 150 °C
Vcce Undervoltage Lockout Rising edge, hysteresis = 20mV, PWM disabled below
; 4.1 4.4 \
Threshold this level
VGATE Lower Trip Threshold Measured at FB with respect to unloaded output voltage -12 -10 -8 %
VGATE Upper Trip Threshold Measured at FB with respect to unloaded output voltage +8 +10 +12 %
VGATE Propagation Delay FB forced 2% outside VGATE trip threshold 10 us
VGATE Output Low Voltage IsINK = 1IMA 0.4 \
VGATE Leakage Current High state, forced to 5.5V 1 HA
GATE DRIVERS
DH Gate Driver On-Resistance BST - LX forced to 5V 1.0 35 Q
. . DL, high state (pullup) 1.0 3.5
DL Gate Driver On-Resistance Q
DL, low state (pulldown) 0.4 1.0
DH Gate-Driver Source/Sink DH forced to 2.5V, BST - LX forced to 5V 16 A
Current
DL Gate-Driver Sink Current DL forced to 2.5V 4 A
MAXIV 3

STLTXVIN



MAX1718

oooooooooooooooonamMve-)ao
ogooooocrPubooonoonononnn

ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = +15V, Vce = Vpp = SKP/SDN = +5V, Vout = 1.25V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
DL Gate-Driver Source Current DL forced to 2.5V 1.6 A
) DL rising 35
Dead Time — ns
DH rising 26
LOGIC AND I/O
Logic Input High Voltage D0-D4, ZMODE, SUS, OVP 2.4 Vv
Logic Input Low Voltage D0-D4, ZMODE, SUS, OVP 0.8 \
DAC B-Mode Programming D0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 1.05 KO
Resistor, Low ZMODE = Vc¢c '
DAC B-Mode Programming D0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 95 KO
Resistor, High ZMODE = Vcc
_ Pull up 40
D0-D4 Pull Up/Down Entering impedance mode kQ
Pull down 8
. D0-D4, ZMODE = GND -1 +1
Logic Input Current — MA
ZMODE, SUS, OVP -1 +1
For high Vcc-0.4
4 Level Input Logic Levels For open 3.15 3.85 v
(TON, SO0, S1) For REF 1.65 2.35
For low 0.5
SKP/SDN, S0, S1, and TON Input | 4 555 50, S1, TON forced to GND or Vee -3 +3 WA
Current
SKP/SDN = logic high (SKIP mode) 2.8 6
— SKP/SDN = open (PWM mode 14 2.2
SKP/SDN Input Levels ——— p. ( ) \Y
SKP/SDN = logic low (shutdown mode) 0.5
To enable no-fault mode 12 15
SKP/SDN Float Level Iskp/SDN = OpA 1.8 2.2 \Y

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, V+ = +15V, Vcc = Vpp = SKP/SDN = +5V, VouT = 1.25V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER ] CONDITIONS MIN  TYP  MAX \ UNITS \
PWM CONTROLLER

V+ = 4.5V to 28V, DAC codes from 0.9V to 1.75V -1.5 +1.5
DC Output Voltage Accuracy includes load %
regulation error DAC codes from 0.6V to 0.875V -2.0 +2.0
150kHz nominal, RTiME = 120kQ -8 +8
TIME Frequency Accuracy 380kHz nominal, RTiME = 47kQ -12 +12 %
38kHz nominal, RTjme = 470kQ -12 +12
V+ =5V, FB = 1.2V, TON = GND (1000kHz) 230 290
. TON = REF (550kHz) 165 215
On-Time (Note 1) ns
V+ =12V, FB = 1.2V TON = open (300kHz) 320 390
TON = V¢ (200kHz) 465 565

4 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = +15V, Vce = Vpp = SKP/SDN = +5V, VouT = 1.25V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

STLTXVIN

PARAMETER CONDITIONS MIN TYP MAX | UNITS
o ) TON = V¢, open, or REF (200kHz, 300kHz, or 550kHz) 500
Minimum Off-Time (Note 1) ns
TON = GND (1000kHz) 375
BIAS AND REFERENCE
Quiescent Supply Current (Vcc) | Measured at Vcc, FB forced above the regulation point 1300 pA
Quiescent Supply Current (Vpp) | Measured at Vpp, FB forced above the regulation point 5 HA
Quiescent Battery Supply
Current (V+) 40 WA
Shutdown Supply Current (Vcc) | SKP/SDN =0 5 WA
Shutdown Supply Current (Vpp) | SKP/SDN =0 5 MA
Shutdown Battery Supply e _ _
Current (V+) SKP/SDN =0, Vcc =Vpp =0 or 5V 5 MA
Reference Voltage Vcec = 4.5V to 5.5V, no REF load 1.98 2.02 \Y%
FAULT PROTECTION
Overvoltage Trip Threshold Measured at FB 1.95 2.05 \Y
Output Undervoltage Protection . o
Threshold With respect to unloaded output voltage 65 75 %
Current-Limit Threshold Voltage _
(Positive, Default) GND - LX, ILIM =Vcc 80 115 mV
_Limi ILIM = 0.5V 33 65
Curr(_e_nt L|m|t_ Threshold Voltage GND - LX mv
(Positive, Adjustable) ILIM = REF (2V) 160 240
Curren_t-lelt Threshold Voltage LX - GND, ILIM = Ve 145 -90 mv
(Negative)
Vcc Undervoltage Lockout Rising edge, hysteresis = 20mV, PWM disabled below this
4.1 4.4 \Y
Threshold level
VGATE Lower Trip Threshold Measured at FB with respect to unloaded output voltage -12.5 -7.5 %
VGATE Upper Trip Threshold Measured at FB with respect to unloaded output voltage +7.5 +12.5 %
GATE DRIVERS
DH Gate Driver On-Resistance BST - LX forced to 5V 3.5 Q
) ) DL, high state (pull up) 35
DL Gate Driver On-Resistance Q
DL, low state (pull down) 1.0

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = +15V, Ve = Vpp = SKP/SDN = +5V, Vout = 1.25V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER ’ CONDITIONS MIN TYP MAX ’ UNITS
LOGIC AND 1/O
Logic Input High Voltage D0-D4, ZMODE, SUS, OVP 2.4 \Y
Logic Input Low Voltage D0-D4, ZMODE, SUS, OVP 0.8 \%
DAC B-Mode Programming D0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 1.05 kO
Resistor, Low ZMODE = Vcc ’
DAC B-Mode Programming DO0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 95 KO
Resistor, High ZMODE = Vcc

Note 1: On-Time specifications are measured from 50% to 50% at the DH pin, with LX forced to 0V, BST forced to 5V, and a 500pF
capacitor from DH to LX to simulate external MOSFET gate capacitance. Actual in-circuit times may be different due to
MOSFET switching speeds.

Note 2: Specifications to Ta = -40°C are guaranteed by design and not production tested.

ooggono
(Circuit of Figure 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.25V, Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. LOAD CURRENT FREQUENCY vs. LOAD CURRENT
. 300ktz VOLTAGE POSITIONED 400 3 FREQUENCY vs. INPUT VOLTAGE
IRARIL ‘ “ g 2 350 o
N e %OFE SN E PWM MODE I 340 3
85 |t 4l = 300 330 E:
P = = ~—
20 [ A S SKIP MO g ¥ \‘\'ouTzlsA
& KIP MODE &
SN A SKIP MODE SW%'ODE % 200 £ 310 ~—
& ve=12v (g o1 2 30
o 10 o ]
2 70 NI I 2 S e
w65 —H PWM MODE ~-HH] &
SKIP MODE
60 71V+ = 20V VESIAY 0 © 0 P~ lour=3A
1 i
55 || [NPwM MODE 210 \\\
V4 = 20V
LU 0 20
50- 0 5 10 15 20 250
oo 01 - CulRRENT \ 10 100 LOAD CURRENT (A) 70 104 138 w2 206 240
® INPUT VOLTAGE (V)
OUTPUT CURRENT AT CURRENT LIMIT NO-LOAD SUPPLY CURRENT
326.0 PRREETYY g vs. TEMPERATURE vs. INPUT VOLTAGE
our : 50 . 1000 ‘ o
3255 2 § 900 Icc + Ipp e g
45 : 800 — | g
¥ 3250 // =
= / _ 4 2 700
Z 3245 = Z 600
4 " =
3 & ™ &
3 P g 3 ~ S 500
324.0 / 3 \\ E 400
%0 —~ 2 300
3235 S~ @
” 200
323.0 100 "
40 -15 10 35 60 85 2 0 —
TEMPERATURE (°C) 40 15 10 35 60 85 5 10 15 20 2
TEMPERATURE (°C) INPUT VOLTAGE (V)

6 MAXI N
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(Circuit of Figure 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.25V, Ta = +25°C, unless otherwise noted.)

NO-LOAD SUPPLY CURRENT
vs. INPUT VOLTAGE

40

35

MAX1718 toc07

30

25

20 AN

\ Icc + Ipp

15 —

SUPPLY CURRENT (mA)

10

5 10 15 20
INPUT VOLTAGE (V)

STARTUP WAVEFORM
(PWM MODE, NO LOAD)

MAX1718 toc09

100ps/div

A= Vo, 1V/div
B = INDUCTOR CURRENT, 10A/div
C = SKP/SDN, 5V/div

MAXIMN

25

LOAD-TRANSIENT RESPONSE
(SKIP MODE)

MAX1718 toc08a

".1.'—44--

j

Te—

40ps/div

A =Vour, 50mV/div, AC-COUPLED
B = INDUCTOR CURRENT, 10A/div

STARTUP WAVEFORM
(PWM MODE, loyt = 12A

MAX1718 toc10

OA

100us/div

A =Vour, 1V/div
B = INDUCTOR CURRENT, 10A/div
C = SKP/SDN, 5V/div

LOAD-TRANSIENT RESPONSE
(PWM MODE)

MAX1718 toc08b

0A
40ps/div
A =Voyr, 50mV/div, AC-COUPLED
B = INDUCTOR CURRENT, 10A/div
DYNAMIC OUTPUT VOLTAGE TRANSITION
(PWM MODE)
MAX1718 toc1l
0A

40ps/div
Vour =1.15V 70 1.25V
lout = 3A, RriMe = 62kQ

A =Vour, 100mV/div, AC-COUPLED
B = INDUCTOR CURRENT, 10A/div
C = VGATE, 5V/div

D = ZMODE, 5V/div

STLTXVIN
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(Circuit of Figure 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.25V, Ta = +25°C, unless otherwise noted.)

JYNAMIC OUTPUT VOLTAGE TRANSITION SHUTDOWN WAVEFORM SHUTDOWN WAVEFORM
(PWM MODE) (PWM MODE, NO LOAD) (PWM MODE, lout = 12A)
MAX1718 tocl MAX1718 0c13 MAX1718 tocl:

E— —
; c
40us/div 100ps/div 100ps/div
VouT=0.7V 70 1.25V A= Vour, 1V/div =Vour, 1V/div
lout = 3A, Rriv = 62kQ2 B = INDUCTOR CURRENT, 10A/div = INDUCTOR CURRENT, 10A/div
A= Voyr, 500mV/div, AC-COUPLED C = SKP/SDN, 5V/div = SKP/SDN, 5V/div
B = INDUCTOR CURRENT, 10A/div
C = VGATE, 5V/div
D = SUS, 5V/div
OFFSET FUNCTION SCALE FACTOR OUTPUT VOLTAGE
vs. DAC SETTING vs. POS-NEG DIFFERENTIAL
0.925 g 1.45 g
0.900 ‘ T | 140 g
: MEASURED 2 E
: pZdl) ~—
20875 S
9 ; 130 /
13 0850 /) THEORETICAL = 15
3 / 2
/ 5 1.20
2 0.825 2 /
& 3 115 A
S 0.800 / /
/ 1.10 —
0.775
y 1.05
0.750 1.00
05 07 09 11 13 15 17 19 300 -200  -100 0 100 200
DAC SETTING (V) POS-NEG (V)

8 MAXI N
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(Circuit of Figure 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.25V, Ta = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE DISTRIBUTION REFERENCE VOLTAGE DISTRIBUTION
25 ~ 25 @
Vour=1.25V |2 5
- 20 : — 20 — :
© &
= 15 A E 15 HI—
;10 HHM Elo H
T T
= =
& &
5 iy 5 M
0 |'||'||'||'|n 0
L L I T T T T T T T T 11 LB
-0.48 -0.24 0.00 0.24 0.48 1.995 1.998 2.000 2.002  2.005
OUTPUT VOLTAGE ERROR (%) REFERENCE VOLTAGE (V)
ogooo
oo oo o O
1 Vi pgoooooooooov+syoooooooooooovyooPWMOODOOOooooooog
DOo000000o0o00odObHOOOOOOz2vO2evO0O0O0OooooooODOOOODOODOOOOO
000000000000 000D000SKP/SDNOGNDOOODOOOOODOODOOOOODOSKP/SDNO
0ooDoooDoOooooooooooPWMOOOOOOOOOVecOOODODDODOODDODOODODOODOOODOO
2 SKP/SDN goooooooopPpwMOOOOOOOOOODOOOOOODOOOODDOOOODOOOOUOODDODOOOOO
O0O00O0OSKP/SDNOOOOO12vOoilsvOooOoooOoooooooooooooooooooooooog
Jo000oo0oooo0000oo@oooo000oooooooooo00gOoo)dsKP/SDNO 15vOO00O
goooooooooooda
3 TIME 0000000000OTMEDGNDODOOOODOOOODO0OO0ODODO0OOODO0O0OO0OODO0O0OOODOOOOOOOooOLDg
470kQ047kQ0D 00000000000 38kHzO380kHzD DO OOOOOOOOfgpw = 150kHz x 120kQ/R1jme
4 FB gooooooooorFBOOOODOOOOO0OODOOO0OODOODOOODOODOOOOO@LD
0000000000000 00ooooPOSONEGOOOODACOOODOOOOOODOODODODOOOO
5 NEG joooo0o00dpgooooo/o0000oooo@oo)Y O oooooooooooDoooooOoPosd
NEGOOOOREFOODOODOOOOO
6 cc 00000000000 CCOGNDOOOA47pF01000pF(47pF typ)D 00000 ODOOOOODOODODOO
joo0ooooOOobOO00o0oO0bogooooOo/0ooooOoboomon)g
JdooooOooooboooosoosindoodoooovibbooooooobooo4000b00D0O0
7,8 SO, S1 OoooovibOooOoooooooooooooooooooooooooosusoooooooooon
gooviDOOOODACOODOOODOQUODOOODOODOOO@MODEOSUS)OO O Od)O
9 V. PWMOOOOOO0OODODOO0OOOVecOOOO20Q0 0000000000000 4.5v05.5v)0
cc gooooogooo.22ur(min)D000O00OGNDODOOOODODOOOOO
MAXIM 9

STLTXVIN



MAX1718

oooooooooooooooonamMve-)ao
ogooooocrPubooonoonononnn

oooo@o)
oo oo O O
0000000000000DHOOOOO0O0O0ODODKOOO0O(@2)Doo0oo40000000o0oTONODOOO
OO00o00OO00o0O0oO0o0oooOoOooooooooon

10

TON

GND = 1000kHz
REF = 550kHz
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VGATE

ooo000000000C000000VGATEDOOOOOoOoooOooOoOoo0o0o0o0oooooo
O00#x10%0000000000000VGATED O OODDOOOOODACOODOOOOO
ooooooboooooooOodOOvGATED1OODOOOoOooooooooooooooo
oo0O000000VGATEDOOOOOOOO

0 0 Vgg DAC
oooooo

15

GND

oooooobooooooooooooooooobooooooobooboOooo

16

DL

g000O0O0O00o0ooOoObO0O0O0ODbLOGNDOVppOOOOOOoooooo

17

DLOOOO0OO0OO0OO0O0O0OOOO0O0@.SsvOSsS5v 0y O0O0O0ooGNDOOOOOOooooon

18

SUS

0000000000000SUSIOO0000So0S100000000000000000VIDO
DACOOOCOCOOOOOOOOD00D0O00000000000000000SUSOIGNDOODDD
(000000000 (EZMODEDSUS) O0)0

oo
ooo

19

ZMODE

gooOobooOoooOomMuXooODODOsusoooOoooOzmobED ODOO200000VIDDACOOCOODOOOOO
oooboO00zMODEDOOOOOVIDDACOOOODOOD40DOOO0OOOOOOODDODOODODODOOOZMODED
ooobooO0O0O0OzMoDEDOOOOOOODOOOOOOOOOOzZMODEDOOOOOOSUSOOOOOOOOOOO
VIDDACOOOODOOD40OOOO0OOOOOOOOOCOOOOOOOCOpOOOOODOOO(ZMODEDSUS)MOO)O

20

|

]
<
T

oooooooooOoovPOOoOOOOOOOOOOOOO0O0OOOOOOOOOOOoOVPOOOODOOOOO
000000000000 0000000000000O000O00000002vo000OvPOOOOOOO
goobooooooooboooooooooooooogoo

21-25

D4-D0

VID DACOOOOO0OO0ODOODODOSO00VID DACOLSBO D40 MSBO O (O 3)0zMODEOD OO OO 0O
poOD40000000COOOOOOOOOOCOOOVIDDACOOOODOOD40OOOOOODOOO
goooooooooozMoDED D OOO0ODOOOZMODED O ODOOOOOODODOOOOOODOO
ZMODEO DO OOooosusOooouooooooovibbACOOOODoOOD40OOOOOOOOOOO
oooooOoOoOoOoO0ogoooooooOoOoboOoO)o
0o00o0O0O00000000000001kQ +5%00
0o00000000000000000100kQ -5%00

26

BST

oobbboOoOoO0OooOoboObOOOOOO0ObDi10D000O0OOBSTOOOOOOOOOOOOOOOOOODOOOOO
0o0o0000o000oooooBsTOOOOO0OO0O0ODOODOOOODHOOOOODODOOOOOOODOOOOO@s)O

27

LX

goboboobooowXXoobHooooooooooooooooooooooooooooooooooao
Xoooooooooooooooooooooooooooooboooooobooooooooo

28

DH

gooboooooooobooOoobHOWXOBSTOHOOODOOOOODO

10

MAXI N




oooooooooooooooonamMve-)ao
ogooooocpPubooonooononnn

RL 5V INPUT
20Q Q
oL VWV c
W 9 7 T IWF BATT 7V TO 24V
— Vee Vop = T
24 skP/SDN v ®
J v [ c2 25v,X5R
Y, D1 T 5x104F
10 26 -
SHUTDOWN ——Ton BST CMPSH3 =
= ” IRF7811A|
Vee 2 1 L1
o Do oH |2 Q 0.68LH R8  outpur
68, 0.004Q
ul 3 0.6V 10 1.75V
R2 0.1pF SUMIDA +
100kQ 27 CEP125#4712-T011 c4
< 23 02 LX 6 x 270uF, 2V
{ \/RS\/ 4 2 D2 —— PANASONIC SP
o MAXIm FDS7764A CENTRAL ~  EEFUEOD271R
2|, M 16 Q2 SEMICONDUCTOR
DL CMSH5-40
2, 5
€ GND
MUX CONTROL 4 =
18 1 sus 8
REF
el
SUSPEND 15
INPUT 8 5
DECODER S1 NEG
R4
/e B
ANAVN— Tive
6 R7
47pF 4.75kQ
13
¢ cc POS 5V
C5 R6
0.22F
e 511kQ RS
< REF 1 100kQ
-4 R18 veate |14 & POWER-GOOD
u%Q > — |2 OUTPUT
ILIM ove
R19 —
27.4kQ -

Ul. oodoobooobodaod

MAXIMN

11

STLTXVIN



MAX1718

oooooooooooooooonamMve-ag
gooooggcrPubooooooooonod

1. 0Doggo

MANUFACTURER USA PHONE FACTORY FAX
Central Semiconductor 516-435-1110 516-435-1824
Dale-Vishay 402-564-3131 402-563-6418
Fairchild 408-721-2181 408-721-1635
International Rectifier 310-322-3331 310-322-3332
Kemet 408-986-0424 408-986-1442
Motorola 602-303-5454 602-994-6430
Nihon 847-843-7500 847-843-2798
Panasonic 714-373-7939 714-373-7183
Taiyo Yuden 408-573-4150 408-573-4159
TDK 847-390-4373 847-390-4428
Toko 800-745-8656 408-943-9790
Sanyo 619-661-6835 619-661-1055
SGS-Thomson 617-259-0300 617-259-9442
Sumida 708-956-0666 708-956-0702
HEN

5vOO00O000NcecOO Vpp)

MAX17180000000D0OSvOOOODOOOOODO
gbOoooobooobooosvOoooooooooboao
oo0ooooDoooes%iosvoooooooon
oboboooboooooicooooooooooooon
goboooooboopwMbO OOODOOODDOOO
gbOooosvoooooooooobooooooano
gobbooobobooobobooobooobobooooo
ubooodbouoboaosvaououaboobooano

005v00000000Vee(PWMOOOOOD)OO
Vpop(0O0OOO0000)000000000000000
00000000000000000

IBlIAS = lcc + f (QG1 + QG2) = 10mA to 40mA (typ)

0000 IlccO800pA(typ)Df0 0000000 O000
Qc10 0 Qg0 MOSFETO O DD OODO Vgg = 5VO
000000000000000000000

0004.5v05.5v000000000000V+0Vpp
0000000 0ooO0oOoosvOooooooooooo
0000000000000 0000nooooooo
0000000000000 (SKP/SDNOOODOOO0O
0000000000)D0Do0000oooooooo
0oooooooooon

ggbggbogoogboobobobooobon
gogooboopwMODOODODO

Quick-PWMO OODOODOOODOOOOOOOODO
gooooboboooooooooobbooooooooo
(02yooooooooooooooooooogoo
ESROOOCOOOOOODODOOOOOOOOOO0O0O0

12

PWMODOOOOOOOOOODOOOOODOOOOOOOO
000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000010000000000000000
000000 (400ns typ)JOOOODO0O0O0C0O00O
00000000000000000000000000
0000000000000000000000000
000000000000000000000000
00000000000000000000000000

O000000000D00OD0ODog(ToN)

PwMOOOOOOOOOOO0OODOOOOOOOOODOO
ddddoodooooooooooooooooooooo
oooooooooobooooboooooooon
gbooboboboboooooooboboboboo
obOooooboooOoobooobOoooooboov+oo
oo UoUggo
ooboooboooobooobooooooooooooon
gbooboooooboboboobobobooooo
tdtdddddddddddddduououuuoudaua
000020000000001000455kHz IFOO
gbobobooooobooboboboooooboaba
oooOoOO0O00i10000000000000000
gbooboobooobobobooboobobooobo
oooooooooooobooooboboooogoa

0000 =K (Vout + 0.075V) / ViN

ooboKOTONOOOOOOoOoooooooooooo
oboooOooboOoOoMOSFETODOODOOODOOOO
O0000oOooooboo.o7svOOd@2)o

00000000000 00DOO0O00OOElectrical
Characteristicst D OO0 000000000 DOODOOOO
O0O00000d0(200kHzO O 300kHzO £10%0
550kHz0 0 1000kHzO £12%) 00 Electrical
CharacteristicsIO 0000000000 O0ODOOOO
000000 0D0o00oooOoooooOoooooo
O00001000kHzO O OOOO+5v000000O0OOd
10%00000000000000000000000
ooooooooog

ooooooooocoobooooooooooooao

O Electrical CharacteristicscD D 0D 00000000000

obOoooOoobOOoOoMOSFETODOODOOODOOOO
gboogboobobobobobobobobobo
OO0o@oOooooOoOooOoMOSFETOODOOODOOO
ESROODDODODODODODODODDOODODOOOODODOOO
oO0)Yoooooooooooooooooooooo
ooboooboooooooooooboooboobobooon
goboboooboooobobooobbooooboooo

MAXIMN




oooooooooooonnnnnaMvP-)0
goooogcrPubooooooooonod

VBatT
2VT0 28V
1+
W T
v+ ILim
MAXIM
MAX1718
TOFF 5V
TN ' 1-SHOT
ON-TIME | __FROM 0 6 —o
COMPUTE [ DIA BsT
riG Q
A R CURRENT DH |
1-SHOT LIMIT |
b3 LX
3 ®
SKP/SDN ZERO CROSSING I VN OUTPUT
p I Vbp +

ik

|||;|:
NP2

GND
| = B
et
POS oo
REF REF
-10% +10% Bl >, CHIPSUPPLY  Vcc 5y
\ -
: ! R
OVP/UVP ! I T
— 1
_Jveate DETECT| 1 R-2R ! =
I D/A CONVERTER | 2V | REF
! | REF 1 ——
! —
! — I
— ! =
= L ___ 4
ovp MUXES AND SLEW CONTROL |
ZMODE sus st fso oo [p1 [p2 [p3 |p4 TIME

2. Jbooooooooooo

MAXIMV 13

STLTIXVIN




MAX1718

oooooooooooonnnnnaMvP-i)a
goooggcrPuboooooooonnod

2. Dogooboooogn

TON FRE(T??JEN oy K-FACTOR APPROXIMATE K- MIN RECOMMENDED VBaTT AT
SETTING . (1s) FACTOR ERROR (%)
(kHZ) VourT = 1.25V (V) Vourt = 1.75V (V)
Vee 200 5 10 17 2.3
OPEN 300 3.3 +10 18 25
REF 550 1.8 12,5 2.6 35
GND 1000 1.0 +12.5 3.6 4.9

O0O0OPWMOOD (SKP/SDN = 0000)dOO0O
0000000000000 D0DOO0OO0D0DO0DDDO0On
0000000000000 000000000000
000000000000 000000000000
EMFOOOOOOODODOOOOLXOOOOOOODHD
000000000000000000D0D000000

gbooooobooooobobooboobobooooa
gbooobooobooobooboooboooooooon
gog

_ (Vour *+Vbror1)
ton(MN * VDroP1 ~ VDROP2)

00O0O0Vprop:ODOOOOODOOOOODOOOODODO
000000@O0000000000000000
0000000)dVpropeD 0000000000000
00000000 @ED000000000000000dO
00000000000)0tonDMAX17180000 0
oo00O0O0O0O0O00

O000OO/000000000

2000000000000 0O0O0O00O00O00O0DbOO
gobooboboooboobbooboobioboo
ooooooooooobcoboooooovib bACOO
gobobobooboboobooobo20b0bobogoprosOod
NEGOOOOOOOOVID bACOOOoOoooooo
gbooooooboooobooooogo

00000000000008%000000008%
000000000000000000000000
00000000000 O0+80mvOO(DCOOOO0
0ACOOD00000)I200000000000000
00000000000000000CCcO00nnnO
10000000000000000000000000
00000 47pFO0 1000pF(47pF typ)DJ OO OO
000000000 gym0160umho(typ)d 00

POS/NEG 0O OOOVIDDACOOOODOODOOOOD
00000000000000000000000
000000000000 000000POSONEGH
00000000@O0VourDOREFOOOOODODO

14

0000000000000000000000000
(030004)0VposOVaecD O ODOOOOODOODO
00000000000 VNegD VposDOODODODODOO
000000000000000000000000
POSONEGODODOODOOOOODOODOOOOOOO
03000000 VID DACOOO0OO0O0O00O0000O00
POSONEGD OO OO DO0.4V02.5v000

oobooooboooboooobocoooooobod
oooooobOoooobooooboooooboog
Oo0O0oooDpooog@s)o

NEGOVecOD ODODOOOOOOOODOOODOOoOogono
ooboobooooooooooo

O0oPWMOOO(SKP/SDNO OO O)

0000000PWMODOD(SKP/SDNO O OO)O OO
000000000000000000000000
00000000000000000000000000
00000000 00000000000000000
00D0000D0oO0ooPWMOOOOOOOOOOO
0000000000000000000000000
000000000000 10mAD40mA(C O MOSFET
000)§Do0o00000000000040g

gopwMOOOOODOOODODOOOODOOODO
Ob0OOMAX17i80 000000 O0O0COPWMOODOO
ooooo@oooooooooobooooooooo
ooo0)yoooooooooooooooooooo
oobooboobOoobOobooooooooooog
dodooooooooooooobboboboobobon
obobOobOooooOoobobooooboooboono
doooooooooooooobbobooboobobon
O0OOoo000O0OO0O0VGATEDODOOOOOOOOoDOO
god

000000000000 00000000PWMODOO
0000000000000 00000000000
0000000000000 00000000000
00000000000000000000PWMODOO
O000000000QpDO00000D00000000
0000 (SKP/SDN=Vee)OO 0 0)0

MAXIMN




oooooooooooooooonndaMve-)a

goooogcpPubooooooooonod

REF

MAXIMN
MAX1718

POS

NEG

Os3.

REFUOOOUOOOO

DH J
b
MAXIV
MAX1718 J
DL

POS

NEG %

a4.

ouTPUTOOODOOODOO

DH

MNAXIm
MAX1718
DL

POS

NEG

|
|

MUX
MAXIVI
MAX4524

SEL

— | L

@ >

5. oboobooobooon

MAXIMV

gobooooboobooboo

0000000 (SKP/SDNOO)OOOOO0OO0O0000
PFMOOOOODOCOOOOOOO(@e)0000000N0DO
000000000000000000000000
00000000000 0000000000000
0000000000000000O0OPFMOOOO0O00O
PWMOOOOOODOOOOOOOOOOOOOOODO
000000000000 00000PFM/PWMO OO
00000000000000 (lLoapeskipy)d 0000
000000@EO0OO0000000)d1/200(06)0
7v024v0000000000000000000000
000000000000000000000000O

K x Vout
2 x L

« VBaTT ~ Vout
VBATT

I LoAD(SKIP) =

CoOO0oKODOOoDOOoOooDOoooOoo@2ooooo
gooooObOboooooooooooobbboonoooan

3.3us x 1.25V 12v - 1.25V

X = 2.7A
2 x 0.68pH 12v

ocooOo@oooo)yoobooooboobooooo
oobooooooooboobooobooon

gboboobobobobobobOoboooooao
gbobooboboboboboboboooobooban
ooboobOo0oOoO0obOOoO0ooOooooOoooooog
gboooboprMOO0O0OO0O0DOO0DOODOODOO
oobOoobOo0obOoO0obOo0oooooooooooa
ooooooooooooooooboobobbbbbn
oobooobOo0obOoobOobooooooooooog
(Cocooobooobooo)yoobobooboooooboo
ugooouoooooooooooobobobooboon
ooo00o0ooo@Eooooooobooooo)oooo
uboboobaobooooobaogn

gooogoog

gobooobooooooboOoMOSFETOODOOO
oooooooboooooobooboooboooooog
oobooobOoooobOoooobooooobooo
ooooobooooooooboooooooboooPpwMmd
ocooooooooobooooo@7noooobooo
oooOoooobDoooooobboOoooooooo
ddddddoo0ooo0o0oo0o0oUoUoUoUoUooooo
oooo0oobDoooooobOo0oOoDOOdMOSFETO
ooboooobOoooooobooooooboo
oooooobDoOooboooooOoobboooooooo

15

STLTIXVIN



MAX1718

oooooooooooooooonamMve-ag
gooooggcrPubooooooooonod

Ai_ Vgart- Vour
At L

\

---------------------- IL0AD = IPEaK/2

INDUCTOR CURRENT ——»

-

0  ON-TIME TIME—»

INDUCTOR CURRENT ——

0 TIME —»

06. 0000000/ 0DO0ODOOOOO

gboboboboboboboboobooobooodg
gogboboobooboodabbooobooobobooaboo
boooooooooboobooboooooao

UbVoyrd oo oooobouobooboubaobaod
gbobobOooooooboobobobooobooooon
gbobooboobobobobooobobobaboa
0dl120%u000000000ILIMOOOO0ODOO
gbgooodobogobooooa

00000000000000ILMOOO0O00000
00000000000000000000000
000000050mvO300mvO00000000
00000000000000000000ILUMOO00
00000001/10000ILIMOVecO0 00000
0000000000000000000100mvO00
DooO00O00O00O0lo0omvOO0O0O0O00O00O00
000000000 (Vee-1V)OODO

oobooobooobooobooooooooooooon
OOOMOSFETOOODOOOUODOOUODOQgODODOOO
oooO)yooooooooooooooooooboboo
O0le0O0D0O0OODOODO

obobobOoboboobOoboboobooboon
LXOOGNDOOOOOoooooooooooogoobce
oobooobOooooboooobobooooolicoon
gooMOSFETU D OOOOOOOOOoOoooooog
ggbobobobooooooobboooooobobooogd
good

MOSFETO OO O DODO O (DHDO DL)

DHOODLOOOOOO0O00O0O0O0OOOOO0OMOSFET
0000000000000 O0O0MOSFETOOOO
0000D00000000000Vgatt - Voutd OO
0D00000000CPUOOOOOOODOOOOO
0000000000000000000000000
ODLOOOOO0OO0ODLOOOOODOOOOO0OO

16

O7.0000000000COO0OO0O0000

UOO0OFETOODDOO0O0ODODOOO0O00OOOO0bODbOOO
gboboboobooboobooboobooobLtoooad
OOMOSFETO O OOOOODODODOOOOOOO0O
obO0oooO0ooobOo0ooooOO0OOoo0oMAX1I7i8OoO
ooogoooMOSFETOOODODODOOOOOOO0O
gboboboboboboboboboooboobobaoon
gbooooiocozo00oooooooooooooon
goooooOoMWOSFETUOOOOD1000O0O0O00O
50010000)0O

0000000000 (MHOODODODO)DOOO0O
35ns(typ)0 0000000000000

DLOODODOOOOODOOOODODOONOONDONOOOD
0.4Q(typ)00 0000000000000 O0OO0
000000000000 00000MOSFETO OO
000000000000000000000000
0000000000000 000DLOOO0OO0O
0000000000C000000000000000
O00C0O0O0OO0O0OFETOOOOOOOFETOOOO
0000000000000000000000000
O00O0OO0ODOO0EMIOOOOOOOOODO0O000O0
00000000000000BSTOOOO0O0O00OO
000000000000000000000000
00000000000000000000FETOOOO
0000000000000000(@8)0

POR

VecOO2vOOODOOOODOOOODOOOO(POR)D
000000000000000000O0PWMOODO
00000OVecOODODODOOOOO(UVLO)OODO
0000000000O0VGATEDOOOOOOOOOO
DLOOOOOODOOOO0OOODONODOONON@OOODO
0000000000000)0Vecd4.2vO0O0O0O
O00ODACOOODODOOOCOODONONONDNDDODAC
000000000000000

MAXIMN




oooooooooooooooonndaMve-)a
goooogcpPubooooooooonod

+5V

VBATT

gst| saTvP

LX

/N AKXV
MAX1718

?_m__

08. Joooooooooooooobooon

000000000000000VeOOOOO00ooooad
0000000000000 0O0OMAX171800000
0000000000000 00DD0OO0DOODooOD
0000000000000 000SKP/SDNO OO
0000000000000 D0DO0O0O0O0DoOoOoOo
gooooooo

gooogon

SKP/SDNO O OO ODO0OO0OOMAX17180 0000000
O0000O0O0O0O0O0OO0OO0OVGATEDODODODOODOO
O0D00000O0ORnMeD D0O00OOO0DOODOOOO
25mvO00OvO0 000000000 0ODACOOVO OO
oggOoobpLOOOODHOOOOOOOOOoOoOoOOoo
000000000000 002uA0 000000

SKP/SDNOOO0O0OO0O0O0D00DO00O0O0OOOoooO
0000000000000 000O0000uvVLOD
0000DACOOOODDODODOODDODNDOOnnDO
00000000000 000vO 0000 (ZMODED SUS
00O00O0) 0000000000000 25smv00na
00000000o0o0ooooooooooo@oon
0o0O0)DD0OD000000DO00o0ooooooo
O0OOVGATEDOODDODOOODDDOODOODDO
000000000000 D0O00D0DO0O0OODooooo

UVLO

VecOOOOOOoouvioOOoooooooooooooo
gbooooboobgooooboboobobooboonbo
goooooObbobOooooooooobboonooooooo
goooooboooobLobobobobooooogoooon
ooboooboooooboceNDODOOOODbOoOooon
gboo0o0o0o0oooooooooooooooooooon
gbooooobooboobobooobobooooboaono
Uooooooooooooioveecoooooooono
gbooboooobooboboboooooobobo
GNDOOOOOOOOoOOOoooOoobOoobooono
gooooogo

MAXIMV

DACO 0O DOO D4

oooooooooopooboooAOOoooooooo
gobooobopbACObOO0OO0DOOoOobDOoOobboOooon
gocpPuODO(GNDOODODOOODODOOOOOOOO

<
>
X

00)yoooooopooocPUOOOODDOOOOOO0O0O =

goyooooooOOoOooOOoOooOooooooOoooo
gbooooopoop40boconOobOoOobOOobOOonOn
gbooobobooooboobooobobooboooboaoboa
giMQuuiooooooooooooooooobon b4
gsMpsOoooooDoooDooboooobooonog
gugobbouodoobboooobbouoooboboooaoboon
gobACOUOO0OOOOODOOO0O00DOZMODED OSUS
obooobooooobooboob40bOoboboonoOn
gooobobOiluysOO0ooooOoObOOO0OOOoOooobooO
gboooboobobobooboooobooboboba
DACOOODOOO0OO0ODOOODOOOODOOObODOOOOn
goooboboooboboobobooboobobog
ggooobooboooobboboodoooaaogagda
DACOODODOODODOODOODOO(@3)OImMVP-IIOO
gooobogoobooon

Ooooooogo@E@MODED sus)

MAX17180000000000000C0300000
VID DACODODOUOOO0OO0OO0OO02000000000VID
oO0o0ooOooO000OOoO000ooObOoOoOooDoosus)
gboobobobobobosusobogboooooog
goobozmMobEOOOOOOOOOOOSO/S1I0DO0O0O
gbooooviDbACOOOOOOOO00OOO0oOzZMODE
ooboooobobopboob40000200VID DAC
ooooooooobiooooooo@obooooooo
00o0ooDooooooooooooooooo)y@o)u

sUsDO0O00000000000000000000
sS0/S1000000000VID DACOOODDONOOD
00000000 000000sSo0sS10000000
00 (04)0

susooooooboooboboooobooooonoo
ZMODEO O DOOO0OO0OO0OO0OO0DOODOO0000ZMODE
gooooobooozmoDEDODDOOOOOOOO
poub40000O0O0O0O0OOCcOOO0bDOOOObOOnOn
000 viIDbACOOOODOOOO(@S)O

ZMODEO O OOOODoOOD400OO0OOOOOOOOO
VID DACOODOOOoooooobooooooooobod
ggooobooobbooobboboododooooaoagada
goboobooooobooooobooboobobooooo
oobDooooooboovib bDACODOOoooooo
gboboobooobOoooooooboooboooboooon
gooocpPudviDODOODOODOOODOOOOO
obooboocobooobooooboo

ZMODED OO OODOO0oOobOzZMODED OO OO0O0O00O0
oooooozMobED D OOOOsSusOoooooon
gboooopoobp4b00oboocooobooboobooon
gooooooboboboobobobooooooaooaoa
gbooboooboooobooboooobooboboon
gbooobooboboooboboooobo

17

\I
=
0



MAX1718

oooooooooooonnnnnaMvP-i)a

goooggcrPuboooooooonnod

03. DodobbACODn

OUTPUT POS/NEG SCALE
D4 D3 D2 D1 DO VOLTAGE (V) FACTOR
0 0 0 0 0 1.75 0.90
0 0 0 0 1 1.70 0.90
0 0 0 1 0 1.65 0.90
0 0 0 1 1 1.60 0.89
0 0 1 0 0 1.55 0.89
0 0 1 0 1 1.50 0.89
0 0 1 1 0 1.45 0.88
0 0 1 1 1 1.40 0.88
0 1 0 0 0 1.35 0.88
0 1 0 0 1 1.30 0.87
0 1 0 1 0 1.25 0.87
0 1 0 1 1 1.20 0.86
0 1 1 0 0 1.15 0.86
0 1 1 0 1 1.10 0.85
0 1 1 1 0 1.05 0.85
0 1 1 1 1 1.00 0.84
1 0 0 0 0 0.975 0.84
1 0 0 0 1 0.950 0.83
1 0 0 1 0 0.925 0.83
1 0 0 1 1 0.900 0.82
1 0 1 0 0 0.875 0.82
1 0 1 0 1 0.850 0.82
1 0 1 1 0 0.825 0.81
1 0 1 1 1 0.800 0.81
1 1 0 0 0 0.775 0.80
1 1 0 0 1 0.750 0.80
1 1 0 1 0 0.725 0.79
1 1 0 1 1 0.700 0.78
1 1 1 0 0 0.675 0.78
1 1 1 0 1 0.650 0.77
1 1 1 1 0 0.625 0.76
1 1 1 1 1 0.600 0.76
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NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. »
2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. P{WKL{J Klzvi
3>, CONTROLLING DIMENSIONS: INCHES. TimE
4> MEETS JEDEC MOL37. PACKAGE DUTLINE, QSOP, 15", 025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV 1
21-0055 b | A

Note: The MAX1718 does not have a heat slug.
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