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ABSOLUTE MAXIMUM RATINGS

VA0 GND ..o -0.3V to +30V
Vee, VDD 1o GND ... ....-0.3V to +6V
D0-D4, A/B, VGATE, t0 GND .......ccoovvviriiiiieicie, -0.3V to +6V
SKP/SDN t0 GND .....ouvviiiiieiiieeeeceee e -0.3V to +16V
ILIM, FB, FBS, CC, REF, GNDS, TON,

TIMEtO GND ..., -0.3Vto (Vcc + 0.3V)
DL1tO GND ...uvviiieeiiieee et -0.3V to (Vpp + 0.3V)
BST 10 GND ...ovviiiiiiieee et -0.3V to +36V
DH O LX ettt -0.3V to (BST + 0.3V)

LX 0 BST ..ottt -6V to +0.3V
REF Short Circuit to GND ........ccccevviveiiieiiceriie e Continuous
Continuous Power Dissipation

24-Pin QSOP (derate 9.5mW/°C above +70°C).......... 762mwW

Operating Temperature Range -40°C to +85°C

Junction Temperature................ e +150°C
Storage Temperature.........ccoeeeveeeicenienneeeeeeeenn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccocverierrreeennenn. +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
(Circuit of Figure 1, V+ = +15V, Vcc = Vpp = SKP/SDN = +5V, Vout = 1.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER ’ CONDITIONS MIN TYP MAX ’ UNITS
PWM CONTROLLER
Battery voltage, V+ 2 28
Input Voltage Range \Y
Vce, Vbp 4.5 5.5
DC Output Voltage Accuracy _V"' = 4.5V to 28V, DAC codes from 1.3V to 2V -1 1 %
(Note 1) mcludgs load
regulation error DAC codes from 0.925V to 1.275V -1.2 12 %
Remote Sense Voltage Error FB to FBS or GNDS to GND = 0 to 25mV 3 mV
Line Regulation Error Vce = 4.5V to 5.5V, VeaTT = 4.5V to 28V 5 mvV
FB Input Resistance 115 180 265 kQ
FBS Input Bias Current -0.2 0.2 MA
GNDS Input Bias Current -1 1 pA
150kHz nominal, RTime = 120kQ -8 +8
TIME Frequency Accuracy 380kHz nominal, R1ime = 47kQ -12 +12 %
38kHz nominal, RTime = 470kQ -12 +12
V+ =5V, FB = 2V, TON = GND (1000kHz) 375 425 475
i TON = REF (550kHz) 135 155 173
On-Time (Note 2) ns
V+ =24V, FB = 2V TON = open (300kHz) 260 289 318
TON = Vcc (200kHz) 375 418 461
Minimum Off-Time (Note 2) TON = Vcc, open, or REF (200kHz, 300kHz, or 550kHz) 400 500 ns
Minimum Off-Time (Note 2) TON = GND (1000kHz) 300 375 ns
BIAS AND REFERENCE
Quiescent Supply Current (Vcc) | Measured at Ve, FB forced above the regulation point 700 1200 pA
Quiescent Supply Current (Vpp) | Measured at Vpp, FB forced above the regulation point <1l 5 pA
83:(::r?tewf)attery Supply o5 40 WA
Shutdown Supply Current (Vcc) | SKP/SDN =0 2 5 HA
Shutdown Supply Current (Vpp) | SKP/SDN =0 <1 5 WA
2';‘::2;"@3""“”” Supply SKP/SDN = 0, Ve = Vpp = 0 or 5V <1 5 WA
Reference Voltage Vce = 4.5V to 5.5V, no REF load 1.98 2 2.02 Y
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = +15V, Ve = Vpp = SKP/SDN = +5V, Vout = 1.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Reference Load Regulation IRer = 0 to 50pA 0.01 Vv
REF Sink Current REF in regulation 10 HA
FAULT PROTECTION
Overvoltage Trip Threshold Measured at FB 2.20 2.25 2.30 \
Overvoltage Fault Propagation FB forced 2% above trip threshold 10 us
Delay
Output Undervoltage Fault . o
Protection Threshold With respect to unloaded output voltage 65 70 75 %
Output Updervoltage Fault FB forced 2% below trip threshold 10 us
Propagation Delay
Output Undervoltage Fault N . .

Blanking Time From SKP/SDN signal going high, clock speed set by R1ime 256 clks
_Limi Ta = +25°C to +85°C 90 100 110
Currg_nt Limit Threshold GND - LX, ILIM = Ve A mv
(Positive, Default) Ta = 0°C to +85°C 85 115
_Limi ILIM = 0.5V 35 50 65
Currg_nt L|m|t_ Threshold GND - LX mv
(Positive, Adjustable) ILIM = REF (2V) 165 200 230
Current-Limit Threshold LX - GND, ILIM = Ve 140 -110 80 | mv
(Negative)
Current-L|m!t Threshold GND - LX 4 mv
(Zero Crossing)
Current-Limit Default
Switchover Threshold 3 Vec-1Vec-04) V
Thermal Shutdown Threshold Hysteresis = 10°C 150 °C
Vcc Undervoltage Lockout Rising edge, hysteresis = 20mV, PWM disabled below
; 4.1 44 \Y
Threshold this level
VGATE Lower Trip Threshold I\_/Ie@sured at FB with _res_pect to unloaded output voltage, 8 65 5 %
rising edge, hysteresis = 1%
VGATE Upper Trip Threshold Mgasured at FB with _res;pect to unloaded output voltage, +10 +12 +14 %
rising edge, hysteresis = 1%
VGATE Propagation Delay FB forced 2% outside VGATE trip threshold 10 ps
VGATE Transition Delay After X =Y, clock speed set by RTimE 1 clk
VGATE Output Low Voltage ISINK = IMA 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 13 A
Current
DL Gate-Driver Sink Current DL forced to 2.5V 4 A
AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = +15V, Ve = Vpp = SKP/SDN = +5V, Vout = 1.6V, 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 1.3 A
) DL rising 35
Dead Time — ns
DH rising 26
LOGIC AND I/O
Logic Input High Voltage D0-D4, A/B 2.4
Logic Input Low Voltage D0-D4, A/B 0.8
DAC B-Mode Programming DO0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 105
Resistor, Low A/B = GND ’
DAC B-Mode Programming D0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 95 KO
Resistor, High A/B = GND
. Pull up 40
DO0-D4 Pullup/Pulldown Entering B mode kQ
Pull down 8
. D0-D4, A/B =5V -1
Logic Input Current — pA
A/B -1
For TON = Vcc (200kHz operation) Vcc-0.4
For TON = open (300kHz operation) 3.15 3.85
TON Input Levels - \
For TON = REF (550kHz operation) 1.65 2.35
For TON = GND (1000kHz operation) 0.5
SKP/SDN and TON Input Current | SKP/SDN, TON forced to GND or Vcc -3 3 HA
SKP/SDN = logic high (SKIP mode) 2.8 6
— SKP/SDN = open (PWM mode) 1.8 2.2
SKP/SDN Input Levels — - \Y
SKP/SDN = logic low (shutdown mode) 0.5
To enable no-fault mode 12 15

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, V+ = +15V, Vcc = Vpp = SKP/SDN = +5V, Vout = 1.6V, Ta =-40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

DC Output Voltage Accuracy _V+ =4.5Vto 28V, DAC codes from 1.3V to 2V -1.5 15

(Note 1) |ncludgs load %
regulation error DAC codes from 0.925V to 1.275V -1.7 1.7
150kHz nominal, RTyme = 120kQ -8 +8

TIME Frequency Accuracy 380kHz nominal, RTime = 47kQ -12 +12 %
38kHz nominal, RTyme = 470kQ -12 +12

On-Time (Note 2) V+ =5V, FB = 2V, TON = GND (1000kHz) 375 475 ns
TON = REF (550kHz) 136 173

On-Time (Note 2) V+ =24V, FB = 2V TON = open (300kHz) 260 318 ns
TON = Vcc (200kHz) 365 471

Minimum Off-Time (Note 2) TON = Vcc, open, or REF (200kHz, 300kHz, or 550kHz) 500 ns

Minimum Off-Time (Note 2) TON = GND (1000kHz) 375 ns

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = +15V, Vcc = Vpp = SKP/SDN = +5V, Vout =1.6V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Quiescent Supply Current (Vcc) | Measured at Vcc, FB forced above the regulation point 1200 HA
Quiescent Supply Current (Vpp) | Measured at Vpp, FB forced above the regulation point 5 HA
Quiescent Battery Supply
Current (V+) 40 HA
Shutdown Supply Current (Vcc) | SKP/SDN =0 5 HA
Shutdown Supply Current (Vpp) | SKP/SDN =0 5 UA
Shutdown Battery Supply = _ _

Current (V+) SKP/SDN =0, Vcc = Vpp =0 or 5V 5 HA
Reference Voltage Vce = 4.5V to 5.5V, no REF load 1.98 2.02 \
Overvoltage Trip Threshold Measured at FB 2.20 2.30 \
Output Undervoltage Protection . 0
Threshold With respect to unloaded output voltage 65 75 %
Current-Limit Threshold _
(Positive, Default) GND - LX, ILIM = Vcc 80 115 mV
—Limi ILIM = 0.5V 33 65
Currg_nt L|m|t_ Threshold GND - LX mv
(Positive, Adjustable) ILIM = REF (2V) 160 240
Current-Limit Threshold _
(Negative) LX - GND, ILIM = Vcc -140 -80 mV
Vce Undervoltage Lockout Rising edge, hysteresis = 20mV, PWM disabled below this
4.1 4.4 \Y,
Threshold level
DH Gate Driver On-Resistance BST - LX forced to 5V 35 Q
. . DL, high state (pullup) 3.5 Q
DL Gate Driver On-Resistance
DL, low state (pulldown) 1.0 Q
Logic Input High Voltage D0-D4, A/B 2.4 v
Logic Input Low Voltage D0-D4, A/B 0.8 Y
DAC B-Mode Programming D0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 1 KO
Resistor, Low A/B = GND
DAC B-Mode Programming D0-D4, 0 to 0.4V or 2.6V to 5.5V applied through resistor, 100 KO
Resistor, High A/B = GND
VGATE Lower Trip Threshold Me_asured at FB with rgs_pect to unloaded output voltage, 84 46 %
falling edge, hysteresis = 1%
VGATE Upper Trip Threshold Measured at FB with respect to unloaded output voltage, +10 +15 %

rising edge, hysteresis = 1%

Note 1: Output voltage accuracy specifications apply to DAC voltages from 0.925V to 2V. Includes load-regulation error.
Note 2: On-Time specifications are measured from 50% to 50% at the DH pin, with LX forced to 0, 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 3: Specifications to -40°C are guaranteed by design and not production tested.

MAXIN
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(Circuit of Figure 1, components of Table 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.6V, Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. LOAD CURRENT

300kHz STANDARD APPLICATION, EFFICIENCY vs. LOAD CURRENT EFFECTIVE EFFICIENCY vs. LOAD CURRENT
CIRCUIT 1 300kHz VOLTAGE POSITIONED, CIRCUIT 2 300kHz VOLTAGE POSITIONED, CIRCUIT 2
100 UL AL g 100 T T T 11T g 100 T T T T 2
‘ s‘|<|r‘n‘/|‘c‘>ﬁa v‘+ : v £ ‘ SKIP MODE, V+ = 7V £ ‘ SKIP MODE, V+ = 7V i
IEALL . RN g e Iy E
90 | SKIP MODE, v+ = 12V | [Mipr=d E 90 | SKIP MODE, v+=12v | - ] 90 |SKIP MODE, Vs = 12 S |2
LT TR N LTI D N s AL =T
SKIP MODE, ! N SKIP MODE, | ~L3- LD < skipMoDE, || | Tl A
£ 4 [ / £ 4 [N i \Y IR 1 W 9%
5 PWM MODE /[ ) 5 pwm | AT 7 N o P MoDE, )f Y
& ve=7v] & MODE, 7( & ve=v || [/ A
o ) - / o / 1
E 70 R r (O AR / =R ]
. I | o A\ PWM MODE, 8 Y/
f PWM MODE, V+ = 12V / = 12V‘ [ & /M i
60 / , T 60 S e PWM MODE, V+ = 12V
PWM MODE,
/ PWM MODE, V+ = 20V / / / “ ‘ ‘ HHH
/ /A TREATITT L/ LA =2 i /,/ PUM MODE V=200
50 50 50 LI el L L L]
0.01 01 1 10 0.01 0.1 1 10 0.01 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (A) NONPOSITIONED LOAD CURRENT (A)
EFFICIENCY vs. LOAD CURRENT EFFECTIVE EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
550kHz VOLTAGE POSITIONED, CIRCUIT 3 550kHz VOLTAGE POSITIONED, CIRCUIT 3 1000kHz, +5V, CIRCUIT 4
100 T T T T TTTT g 100 T T T TTT 2 100 T T 1T g
SKIP MODE, V+ = 7V E i :
‘ P 5 ‘SK‘lF‘JMQ-DE V+ N |l 5 SKIP MODE 5
o foricn ML o o N el
h) — IS ot A~ s
PWM MODE >%" N = PWM MODE,|| 7] — A a 7T
= - |1T] - A ™ /| —_
£ g [l N| 2w [l T L £ | /LN
g SKIP MODE, /W \‘ =] SKIP MODE, / 8 / /\
o V4 =20 NS i V+=20 H /, @
70 L 2 1 PWM MODE |
’ i Ml ’
60 ’ /1/ PWM MODE W PWM MODE 6 ’
’ /Pk Vi = 12v ‘ ‘ il v+‘:1‘2\‘/‘ ‘ /
” PWM MODE Vi = 20V / PWM MODE, V+ = 20V
50 50 50
0.01 01 1 10 0.01 0.1 1 10 001 01 1 10
LOAD CURRENT (4) NONPOSITIONED LOAD CURRENT (A) LOAD CURRENT (4)
EFFICIENCY vs. LOAD CURRENT EFFECTIVE EFFICIENCY vs. LOAD CURRENT
EFFECTIVE EFFICIENCY vs. LOAD CURRENT 1000kHz VOLTAGE POSITIONED, 1000kHz VOLTAGE POSITIONED,
1000KHz, +5V, CIRCUIT 4 CIRCUIT 5 CIRCUIT 5
100 . 100 o 100 o
I \HHHI | T g T T T
SKIP MODE SHIP MODE, v+ =1V PHIP MODE. V= 1\
90 3 90 | skip MODE, v+ = 12v 2 _ 90 |SKIPMODE, v+ =12V :
S % LN IR S P\‘/\/I‘\/I‘ll/‘l(‘)‘[l)E /‘____\
< PWM MODE, : A
5 " / < vz 7y N i s V=] B
z w0 / g o = __\ & 8 Hird | Va AN
5] ) > SKIP MODE, N LA Q S skip mooe, | PR IRH7 1A
i / & Vi = 20V dah’ T V+=20 ‘ P
(&}
£ PWMMODE ) = 70 v PWMMODE—] = 70 7 PWM MODE |
Q / / . // M ve=12v 2 /V’” Vi=12y
5 . Sl 5 A 1]
) PWM MODE, Y PWM MODE, |
i 1 i Ay il
5 / 5 [ 1] 5 /
0.01 0.1 1 10 001 01 1 10 0.01 0.1 1 10
NONPOSITIONED LOAD CURRENT (A) LOAD CURRENT (A) NONPOSITIONED LOAD CURRENT (A)
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(Circuit of Figure 1, components of Table 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, components of Table 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.6V, Ta = +25°C, unless otherwise noted.)
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A=Voyr, 50mV/div, AC-COUPLED
B = INDUCTOR CURRENT, 10A/div
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(Circuit of Figure 1, components of Table 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.6V, Ta = +25°C, unless otherwise noted.)

STARTUP WAVEFORM STARTUP WAVEFORM DYNAMIC OUTPUT VOLTAGE TRANSITION

300kHz VOLTAGE POSITIONED, e} 300kHz VOLTAGE POSITIONED, o]
CIRCUIT 2, PWM MODE, =" CIRCUIT 2, loyr =12A —

NO LOAD . |
_,_,.o-"'-{-f - ~T Hl. i -~

MAX1717 toc28

MAX1717 toc29
~

MAX1717 toc30

| v e

i

T |—

T E———— s ——r——— I = 1 — 1 I

c = cF C r =
N — ———
100ps/div 100ps/div 50us/div
A=Vour, 1V/div A=Vour, 1V/div 300kHz STANDARD APPLICATION, CIRCUIT 1,
B= INDUCiTOR CURRENT, 10A/div B= INDUCiTOR CURRENT, 10A/div PWM MODE, Vour = 1.35V TO 1.6V, loyt = 0.3A,
C = SKP/SDN, 5V/div C = SKP/SDN, 5V/div RTIME = 120kQ

A =Vour, 200mV/div, AC-COUPLED
B = INDUCTOR CURRENT, 10A/div
C = VGATE, 5V/div

D = A/B, 5V/div
DYNAMIC OUTPUT VOLTAGE TRANSITION DYNAMIC OUTPUT VOLTAGE TRANSITION OUTPUT OVERLOAD WAVEFORM
A ] g i & 300kHz VOLTAGE POSITIONED, CIRCUIT 2, | &
E— : g A £ e } PWM MODE | £
o Joo T R Nesporromm]
e |
i1 | i | | f 1
c rl—-___fl—' C | . B W ]
D |fr———m= [ e —— D 1
50us/div 20ps/div 40ps/div
300kHz STANDARD APPLICATION, CIRCUIT 1, A =Vour, 200mV/div, AC-COUPLED A=Vour, 500mV/div
PWM MODE, Vour = 1.35V TO 1.6V, B = INDUCTOR CURRENT, 10A/div B = INDUCTOR CURRENT, 10A/div
lout = 12A, Rrime = 120kQ C = VGATE, 5\//div
A =Vour, 200mV/div, AC-COUPLED D =A/B, Svfdiv
B = INDUCTOR CURRENT, 10A/div 1000kHz +5V, CIRCUIT 4,
C = VGATE, 5V/div PWM MODE, Vour = 1.35V TO 1.6V,
D = A/B, 5V/div lou = 0.3A, Rrjve = 51kQ
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(Circuit of Figure 1, components of Table 1, V+ = +12V, Vpp = Vcc = SKP/SDN = +5V, Vout = 1.6V, Ta = +25°C, unless otherwise noted.)

SHUTDOWN WAVEFORM SHUTDOWN WAVEFORM

MAX1717 toc34
MAX1717 toc35

[ N,

300kHz VOLTAGE POSITIONED, CIRCUIT 2,

100ps/div 100ps/div
300kHz VOLTAGE POSITIONED, CIRCUIT 2,

PWM MODE, NO LOAD PWM MODE, loyt = 12A

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

. }:L 4 X104, 25V
i

6 x 470uF
KEMET T510

Vour

A/B =LOW = 1.60V
A/B=HIGH = 1.35V

+ C2

4

VBATT
V0 24V
+5V
BIAS SUPPLY 1C5F R1 C6
H 20Q 1|uF
ﬁ —\ N\ |
= 7 15
D2
Vee Voo CMPSH
1 2
Vi BST
ON/OFF 2 —
CONTROL SKP/SDN DH
R7
20Q
TIME
— a | maxam
T0Vee DO MAXITIT |y
2|,
19 D2 DL
100kQ
18
b3 GND
17 1 p4
= 48
— i I
9
|_ REF -
6 FBS
|_ cc GNDs | v
c3
— 470pF
sl - )
HIGH/LOW AB 100kQ
12
ILIM VGATE
10
TO Vee

POWER-GOOD
INDICATOR

Q1 =IRF7811

Q2 =2 x IRF7805

D1 = INTL RECT 10MQO40N
C1=TAIYO YUDEN TMK432BJ106KM
C2 = KEMET T510X477M006

L1 = SUMIDA CEP125

0l1. 000oooOooboooon
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1. bggoboboogbboooon

300kHz, STANDARD

300kHz, VOLTAGE

550kHz, VOLTAGE

1000kHz, +5V,

1000kHz, VOLTAGE

COMPONENT APPLICATION, POSITIONED, POSITIONED, CIRCUIT 4 POSITIONED,
CIRCUIT 1 CIRCUIT 2 CIRCUIT 3 CIRCUIT 5

Figure Number 1 3 3 3 3
Input Range 7V to 24V 7V to 24V 7V to 24V 45V 10 5.5V 7V to 24V
(VBATT)
Output Current 14A 14A 14A 14A 14A
Frequency 300kHz 300kHz 550kHz 1000kHz 1000kHz
High-Side MOSFET | International International International International International

Q1

Rectifier IRF7811

Rectifier IRF7811

Rectifier IRF7811

Rectifier IRF7811

Rectifier IRF7811

Low-Side MOSFET

(2) International
Rectifier IRF7805,

(2) International
Rectifier IRF7805,

(2) International
Rectifier IRF7805,

(2) International
Rectifier IRF7805,

(2) International
Rectifier IRF7805,

Q2 IRF7811, or IRF7811, or IRF7811, or IRF7811, or IRF7811, or
IRF7811A IRF7811A IRF7811A IRF7811A IRF7811A
(4) 10pF, 25V (4) 10pF, 25V (4) 10pF, 25V (5) 22pF, 10V (4) 10pF, 25V

Input Capacitor ceramic ceramic ceramic ceramic ceramic

C1 Taiyo Yuden Taiyo Yuden Taiyo Yuden Taiyo Yuden Taiyo Yuden
TMK432BJ106KM TMK432BJ106KM TMK432BJ106KM LMK432BJ226KM TMK432BJ106KM

(6) 470pF, 6.3V

(5) 220pF, 2.5V,
25mQ specialty

(4) 220pF, 2.5V,
25mQ specialty

(5) 47yF, 6.3V

(5) 47yF, 6.3V

Output Capacitor tantalum olvmer olvmer ceramic ceramic

Cc2 Kemet gagasonic gagasonic Taiyo Yuden Taiyo Yuden
T510X477MO06AS EEFUEOE221R EEFUEOE221R JMK432BJ476MM | JIMK432BJ476MM
1puH 1puH

Inductor Sumida Sumida 0.47uH 0.19uH gfﬁza

L1 CEP125-1ROMC or | CEP125-1ROMCor | Sumida Coilcraft CEP12D38 4713-
Panasonic Panasonic CEP125-4712-T006 | X8357-A T001
ETQP6F1R1BFA ETQP6F1R1BFA

Voltage- 5mQ +1%, 1W 5mQ +1%, 1W 5mQ +1%, 1W 5mQ +1%, 1W

Positioning — Dale Dale Dale Dale

Resistor R6 WSL-2512-R005F WSL-2512-R005F WSL-2512-R005F WSL-2512-R005F

Voltage-

Positioning Offset — 24mVv 24mVv 24mV 24mvV

TON Level Float Float REF GND GND

MAXIN
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2. 0oggo

FACTORY FAX

MANUFACTURER USA PHONE
[Country Code]
Coilcraft 847-639-6400 | [1] 847-639-1469
Dale-Vishay 402-564-3131 | [1] 402-563-6418

International Rectifier 310-322-3331 | [1] 310-322-3332

Kemet 408-986-0424 | [1] 408-986-1442

Panasonic 714-373-7939 | [1] 714-373-7183
Sumida 847-956-0666 | [81] 3-3607-5144
Taiyo Yuden 408-573-4150 | [1] 408-573-4159
g

+5v0 00000 (VecD O Vpp)

MAX17170000000000+5v0000000
oobooo0obooobooob+svO0oobooooo
goboooooooboogeswbo+s5voogg
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+5v0000000Vee(PWMOOOOOO)DO
Vpp(0OOOOOD0)I0DO0O00D0D000000000
0000O00000000000

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

0000Ileecd 700pA(typ)Df0 0000000 O00O0
Q10 0Qg20 MOSFETO OO DD ODO Vgg=5VD
000000000000000000000

000000+4.5Vv0+5.5v0 000000 V+0 O Vpp
000000000000+45v00000000000
0000000000000 0O00DOooOooooo
0000000000000 D00OO000D0On@OOO
000000000SKP/SDN)O O OOO0oooooo
ooo

gobooobobooobbooon
gooboooboooboboon
PwMOODODOOO

Quick-PWMO O ODOODOODOODOODODOOO
goboboboboboboboboboooboood
coooo@2ooooooooooooooooo
ESROODOOO0OO0O0OO0ODODOOODOOPWMODODO
gboboobooboboboboobobobaba
obOoobooboooboooooooooooon
gboboooboobobobobooobobobooba
dddddoooooooooooooooooo
gbiboooooooobooobbooobobooooboag
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(400nstyp) 000000000000 O00O00O0O
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000

0000000000000 0DOO0(TON)

PwMOOOOOOOOOO0OO0OODOOOOOOOOODOO
gboboooobooobbooobboobboooobo
gooobbboooouoobbobooauoooboodaa
ooboooooooooooobooboobobogoon
gbobooboobooboooobaooobaov+od
ooooocoobOoooooooooobooooan
gooobobboooooooobobooooooooboobooa
goboooooooooooooboooboobobooon
gbooboboooooboobobobooooooboaba
oboz200000000010000000000¢0
O00000455kHz IFODO0000OODOOOOOOO
toooooooooooboiroooooooooooo
gboobobopooobooboboboooooobobo
tdtdddddddudddddduuduuudaua
god

00000 =K (VouT + 0.075V) / VIN

oOopbDOoKOTONODOOOOOooooooooooooo
ooooOooooooMOSFETOODOOOOOOOO0O
OOobDOoOoboooo.or7svOod@3)o

oooooooobooooooooOoOoOommobooon
gbomobbooobobooobboooboboooboboo
0000 ((200kHzO O 300kHzO O #10%0 550kHz
O01000kHzO OHA2%) M 0O 000D Oooooono
gobouboobooboobooobooboooboao
O00bO0oO00o0o0o0obOoi1o000kHzODOOOODOO
+5vOooooooooboooboolouoooood
oobooboobooobOooboooooooooon

dtdddddddddddddduouuuuoodaua
tboobomoboobomooboooboooo
ooooooooooooMOSFETOOOOOOO
ooboboocoobOoooooooooobooooan
O0O0O0OO0O0O200MOSFETO OO OO0O0OOESRO

U3. KOOobooogooo

TON K  |APPROXIMATE| MIN RECOMMENDED
SETTING [FACTOR| K-FACTOR |VpaTT AT VouT = 1.6V
(kHz) (us) | ERROR (%) )

200 5 +10 2.1

300 3.3 +10 2.3

550 18 +12.5 3.2

1000 1.0 +12.5 45
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v+ ILim
MAXIM
MAX1717
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5 LX
ERROR 4
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BIAS SUPPLY

Vee

V+ BST
ON/OFF 2

CONTROL SKP/SDN

120kQ 3
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— 21
TO Vee DO
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LA N DL
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17 | pa
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GND

FB4
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A/B = LOW = 1.60V
A/B = HIGH = 1.35V
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— 470pF

HIGH/LOW 2l PV

ILIM  VGATE

10
TO Vce

RS~
R2 150kQ
100kQ

POWER-GOOD

INDICATOR

TO VRer

D1 = INTL RECT 10MQO40N.
FOR OTHER COMPONENTS,
SEE TABLE 1 VALUES.

03. JbOooooooooo

K x Vour
2 x L
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VBATT
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000 (Loapskp)l 00 00000000000000
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12v

MAXIN

ocooo@oooo)yooooooooooooo
oboobooooooooboooboooon

oboooooooooooooooooooobooo
oboobobooooooooobooobooboon
oobooobooboooooooooboooobooooboooon
oooooprMOD0COO0ODOOCOODOOOOOOOO
obOoboobobDooooooooooboboooon
oboboobobOoooobooobooboobOobooooon
cooooooOoOooooooooooog@woo
ooooooOOoOo)Yh oooooooooboooooooo
ooooooooooooooboooooooobooboog
(CooooOooooOooOoooo)yY oooooboooo
ooo

17

LTLTXVIN



MAX1717

OoononcecPUl

goooooooongononoonononnon

AP Vpatt- Vour
At L

\

---------------------- ILoAD = IpeAK/2

INDUCTOR CURRENT ——»

>
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0 1 0 0 0 1.60
0 1 0 0 1 1.55
0 1 0 1 0 1.50
0 1 0 1 1 1.45
0 1 1 0 0 1.40
0 1 1 0 1 1.35
0 1 1 1 0 1.30
0 1 1 1 1 No CPU
1 0 0 0 0 1.275
1 0 0 0 1 1.250
1 0 0 1 0 1.225
1 0 0 1 1 1.200
1 0 1 0 0 1.175
1 0 1 0 1 1.150
1 0 1 1 0 1.125
1 0 1 1 1 1.100
1 1 0 0 0 1.075
1 1 0 0 1 1.050
1 1 0 1 0 1.025
1 1 0 1 1 1.000
1 1 1 0 0 0.975
1 1 1 0 1 0.950
1 1 1 1 0 0.925
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MAX1717
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B-MODE VID =

01000 — 1.60V

: A/B=LOW = 1.60V
A/B = HIGH = 1.35V
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NI
MAX1717

D4

D3

D2

D1

1kQ 1kQ

DO
AB

:A/E= LOW = 1.60V
A/B =HIGH = 1.35V

NOTE: USE PULLUP FOR A-MODE 1, PULLDOWN FOR A-MODE 0.
USE > 100kQ FOR B-MODE 1, < 1kQ FOR B-MODE 0.
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01101 — 1.35V
(A-MODE)

*TO REDUCE QUIESCENT CURRENT, 1kQ PULLUP RESISTORS CAN BE REPLACED BY 1IMQ RESISTORS WITH 4.7nF CAPACATORS IN PARALLEL.

DO

T AB
B-MODE VID = L< A/B =LOW =1.60V

01000 — 1.6V A/B=HIGH = 1.35V
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Us5. dggboogoon

SKP/SDN DL MODE COMMENT
. Low-power shutdown state. DL is forced to Vpp, enforcing
GND High Shutdown OVP. Icc + Ipp = 24A (typ).
Test mode with faults disabled and fault latches cleared, includ-
12V to 15V Switching No Fault ing thermal shutdown. Otherwise, normal operation, with auto-
matic PWM/PFM switchover for pulse-skipping at light loads.
Low-noise operation with no automatic switchover. Fixed-
Float Switching Run (PWM, low noise) frequency PWM action is forced regardless of load. Inductor
current reverses at light load levels.
oo Run (PFM/PWM, Normal operation with automatic PWM/PFM switchover for
Vcc Switching . el ;
normal operation) pulse-skipping at light loads.
Fault latch has been set by OVP, UVP, or thermal shutdown.
Vcc or Float High Fault Device will remain in FAULT mode until Vcc power is cycled or
SKP/SDN is forced low.
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Vourt (VIN - VOUT)

Mn % fsw x LIR x I oappvax)

od lLOAD(M/—\X) =14A0 VIN =7vQd VOUT =1.6v0O fSW:
300kHzO30%00000000LIR=0.30

_ 1.6V(7V - 1.6V)
7V x 300kHz x 0.30 x 14A

= 0.98uH
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