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ABSOLUTE MAXIMUM RATINGS (Note 1)

Vpp, Vce, CSL1, CSH1, CSL2, CSH2 to AGND ...... -0.3Vto +6V
ON1, ON2, SKIP1, SKIP2, PGOOD1,

PGOOD2 10 AGND ... -0.3V to +6V
FB1, FB2, ILIM1, ILIM2, FSEL t0 AGND.................... -0.3V to +6V
REF 10 AGND.....vcooeeeeeeeeeeseeeeeeeveeereeeon -0.3V to (Ve + 0.3V)
BST1, BST2 10 AGND ... -0.3V to +36V
LX1 10 BST oo -6V to +0.3V
LX2 10 BST2..ooeveeeeeeeeeeeeeeee e -6V to +0.3V
DHA 10 LXT wvvoeeeeeeeeeeeee e -0.3V to (VBsT1 + 0.3V)
DH2 t0 LX2 ............... ..-0.3V to (VBsT2 + 0.3V)

DL1, DL2t0 PGND ..o -0.3V to (Vpp + 0.3V)
AGND to PGND ..o -0.3Vto +0.3V

REF Short Circuit to AGND.........ccoooiiiiiiiiii Continuous
REF CUIMeNt ..o +10mA
Continuous Power Dissipation (Ta = +70°C)
24-Pin Thin QFN 4mm x 4mm (derate 20.8mW/°C
above +70°%C) ... 1666.7mW
28-Pin Thin QFN 5mm x 5mm (derate 21.3mW/°C
ADOVE +70°C) ittt
Operating Temperature Range ..........c.c.ccoeveeenne.
Junction Temperature ...
Storage Temperature Range................
Lead Temperature (soldering, 10s)

Note 1: For the 24-pin TQFN version, AGND and PGND refer to a single pin designated GND.

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 = 12V, FSEL = REF, SKIP_ =0, Von_ = ViLiM_ = Vcc = Vpp = 5V, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Tp = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
INPUT SUPPLIES
VIN 26
Input Voltage Range v Ve v i e V
BIAS CC, VDD . .
Vce Undervoltage-Lockout v 200mV typical Ve rising 3.9 4.15 4.4 Y
Threshold UVLO hysteresis Ve falling 3.7 3.95 4.2
CSL_and FB_ forced | MAX8716, MAX8717,
, — and Fb_torce 0.8 1.3
Quiescent Supply Current (Vcg) Icc above their regulation | MAX8757 mA
points MAX8756 1 1.8
Quiescent Supply Current (Vop) Iob g;t{sand FB_ forced above their regulation <1 5 UA
Shutdown Supply Current (Vce) ON1 = ON2 = GND <1 5 pA
Shutdown Supply Current (Vpp) ON1 = ON2 = GND <1 5 pA
MAIN SMPS CONTROLLERS
, ViN = 6V to 26V, MAX8716, MAX8717,
EWAQ1MOLétput Voltage in Vours | SKIPT = Ve, MAX8757 3.265 330 3365 v
xea ode zero to full load MAX8756 1484 150 1530
, VIN = 6V to 26V, MAX8716, MAX8717,
II::’Whg2MOL(thput Voltage in Vours | SKIPZ = vee, MAX8757 4.94 5.00 5.09 v
xed Viode zero to full load MAX8756 1778 1800 1.832
VIN = 6V to 26V, FB1 or FB2,
Feedback Voltage in Adjustable Vg duty factor = 20% to 80% 0.990 1005 1020 N
Mode (Note 2) - VIN = 6V to 26V, FB1 or FB2,
duty factor = 50% 0.995 1.005 1.015
MAX8716, MAX8717,
, _ 1.0 55
Output-Voltage-Adjust Range Either SMPS MAX8757 Y%
MAX8756 1.0 2.3

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, FSEL = REF, SKIP_ =0, Von_ = ViLiM_ = Vcc = Vpp = 5V, Ta = 0°C to +85°C, unless otherwise noted.
Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
FB1, FB2 Fixed-Mode Threshold Dual Mode comparator 19 51 v
Voltage
Feedback Input Leakage Current FB1=1.1V,FB2=1.1V -0.1 +0.1 pA
DC Load Regulation Either SMPS, SKIP_ = V¢, zero to full load -0.1 %
Line-Regulation Error Either SMPS, 4V < V|N < 26V 0.03 A%
FB_ Input Bias Current IFB_ VFB_ =010 5.5V -0.1 +0.1 HA
MAX8716, MAX8717
’ ' 17 2 2
FSEL = GND MAX8757 0 00 30
MAX8756 215 250 285
Operating Frequency fosc FSEL = REF (Note 3) 270 300 330 kHz
MAX8716, MAX8717,
FSEL = Ve MAX8757 425 500 575
MAX8756 340 400 460
FSEL = GND 97.5 99
Maximum Duty Factor Dmax FSEL = REF (Note 3) 97.5 99 %
FSEL = Vce 97.5 99
Minimum On-Time toNmMIN) | (Note 4) 200 ns
) 40 %
SMPS1 to SMPS2 Phase Shift SMPS2 starts after SMPS1
144 Degrees
. Measured from the rising edge of ON_ to full
Soft-Start Ramp Time tSSTART scale, REF = 2V 2 ms
Soft-Stop Ramp Time tsSTOP Measured from the falling edge of ON_ to full 4 ms
scale
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF \
Current-Limit Threshold (Fixed) Vumit— | VesH_ - VesL _, ILIM_ = Ve (Note 3) 45 50 55 mV
Current-Limit Threshold Vi | Vest - Vest ViLim_ = 2.00V 190 200 210 oy
(Adjustable) - - - ViLiM_ = 1.00V 94 100 106
VesH_ - VesL _, SKIP_ = ILIM_ = V¢ce 67 60 53 mv
Current-Limit Threshold (Note 3)
Negative) VNEG —— ,
(Negative VesH_ - VesL _, SKIP_ = Vcc, adjustable 120 %
mode, percent of current limit °
Current-Limit Threshold =5
(Zero Crossing) Vzx VesH_ - VesL _, SKIP_ = GND or REF 3 mV
ILIM_ = Vcc (Note 3) 6 10 14 mV
VesH- - VesL With respect to
Idle Mode™ Threshold VIDLE
SKIP_ = GND current-limit 20 %
threshold
Idle Mode /& Maxim Integrated Products, Inc. [ 45 -
N AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, FSEL = REF, SKIP_ =0, Von_ = ViLiM_ = Vcc = Vpp = 5V, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VesH- - Vesi MAX8716, MAX8717, |, o 5 25
SKIP_ = REF MAX8757 ) : mv
ILIM_ = Vce (Note 3) | MAX8756 1 25 4
Low-Noise-Mode Threshold VIDLE VesH. - Ves MAX8716, MAX8717, 10
SKIP_ = REF with MAX8757 %
respect to current- °
limit threshold MAX8756 5
ILIM_ Leakage Current 0.1 pA
Reference Load Regulation AVREF IREF = OpA to 50pA 10 mV
Reference Sink Current 10 PA
REF Lockout Voltage VREF(UVLO) | Rising edge, hysteresis = 50mV 1.8 \
FAULT DETECTION
Output Overvoltage Trip MAX8716/MAX8717/MAX8756 only 11 15 19 %
Threshold
Output Overvoltage i 50mV overdrive, 10 S
Fault-Propagation Delay OVP | MAX8716/MAX8717/MAX8756 only H
Ogtput Undervoltage-Protection With respect to error-comparator threshold 65 70 75 %
Trip Threshold
Output Undervoltage .
Fault-Propagation Delay tuvp 50mV overdrive 10 HS
Output Undervoltage-Protection .
Blanking Time tBLANK From rising edge of ON_ 6144 1/fosc
PGOOD._ Lower Trip Threshold With respect to error-comparator threshold, 125 10 8.0 %
hysteresis = 1%
PGOOD_ Propagation Delay trgoop_ | Falling edge, 50mV overdrive 10 us
PGOOD_ Output Low Voltage ISINK = 4mA 0.4 \
PGOOD_ Leakage Current Ipgoop_ | High state, PGOOD_ forced to 5.5V 1 PA
Thermal-Shutdown Threshold TSHDN Hysteresis = 15°C +160 °C
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V (Note 5) 1.5 Q
DL_ Gate-Driver On-Resistance DL_, high state 1.7
RpL Q
(Note 5) DL_, low state 0.6
DH_ Gate-Driver Source/Sink DH_ forced to 2.5V, BST_ - LX_ forced to
IDH 2 A
Current 5V
DL_ Gate-Driver Source Current oL DL_ forced to 2.5V 1.7 A
(SOURCE)
DL_ Gate-Driver Sink Current IDL (SINK) | DL_ forced to 2.5V 3.3 A
Dead Ti ; DL_ rising 35
ead Time DEAD ns
DH_ rising 26
LX_, BST_ Leakage Current VBST_ = VIx_ = 26V <2 20 uA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, FSEL = REF, SKIP_ =0, Von_ = ViLim_ = Vce = Vpp = 5V, Ta = 0°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

INPUTS AND OUTPUTS

Logic Input Current ON1, ON2 -1 +1 pA
ON_ Input Voltage Rising edge, hysteresis = 225mV 1.2 1.7 2.2 \
Tri-Level Input Logic SKIPT, SKIP2, FSEL, high Vg%' v
Input Leakage Current SKIP1, SKIP2, FSEL, OV, or Vcc -3 +3 pA
Input Leakage Current ILIM1, ILIM2, OV, or Vcc -0.1 +0.1 pA
Input Leakage Current CSH_, 0V, or Vpp -0.1 +0.1 bA
Input Bias Current CSL_, OV, or Vpbp 25 50 bA

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, VN = 12V, FSEL = REF, SKIP_ = 0, VoN_ = ViLim_ = Vcc = Vpp = 5V, Ta = -40°C to +85°C, unless otherwise

noted.) (Note 6)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
INPUT SUPPLIES
VIN 26
Input Voltage Range \
Veias | Vce, Vbb 45 55
CSL_and FB MAX8716, MAX8717,
- - 1.3
Quiescent Supply Current (Vcc) Icc forced above their MAX8757 mA
regulation points MAX8756 1.8
Quiescent Supply Current (Vop) oD CSL_ and FB_ forced above their regulation 5 VA
points
Shutdown Supply Current (Vcc) ON1 =0ON2 = GND 5 pA
Shutdown Supply Current (VpD) ON1 = ON2 = GND 5 uA
MAIN SMPS CONTROLLERS
) VN = 6V to 26V, MAX8716, MAX8717, 3055 3375
Freamode o Vourt | SKIPT = Vg, MAXB757 ' ' v
zero to full load MAX8756 1.480 1.534
) VIN = 6V to 26V, MAX8716, MAX8717, 4,995 5105
s oo Vourz |SKIP2 = Ve, MAX8757 ' | v
zero to full load MAX8756 1.773 1.838
Feedback Voltage in VIN = 6V to 26V, FB1 or FB2,
Adjustable Mode VFB_ duty factor = 20% to 80% (Note 1) 0.987 1.023 v
MAX8716, MAX8717,
) ) 1.0 55
Output Voltage Adjust Range Either SMPS MAX8757 %
MAX8756 1.0 2.3
FB1, FB2 Fixed-Mode
Threshold Voltage Dual Mode comparator 19 2.1 \
N AXIMW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, FSEL = REF, SKIP_ = 0, Von_ = Vium_ = Vcc = Vbp = 5V, Ta = -40°C to +85°C, unless otherwise
noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX8716, MAX8717
FSEL = GND MAX8757 e 2%
MAX8756 215 285
Operating Frequency fosc FSEL = REF (Note 3) 270 330 kHz
MAX8716, MAX8717,
FSEL = Vce MAX8757 425 575
MAX8756 340 460
FSEL = GND 97.5
Maximum Duty Factor DmAx FSEL = REF (Note 3) 97.5 %
FSEL = Vce 97.5
Minimum On-Time toN(MIN) | (Note 4) 200 ns
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF \
Current-Limit Threshold (Fixed) VumiT_ | VesH_ - VesL _, ILIM_ = Vce (Note 3) 44 56 mV
Current—Limit Threshold Vi | Ves - Vest ViLim_ = 2.00V 188 212 vV
(Adjustable) ViLiM_ = 1.00V 93 107
REFERENCE (REF)
Reference Voltage VREF Veec =4.5Vt05.5V, IReEtr=0 1.98 2.02 Vv
FAULT DETECTION
Output Overvoltage Trip Threshold MAX8716/MAX8717/MAX8756 only 11 19 %
?rLingu;rggssg/oltage-Protecnon With respect to error-comparator threshold 65 75 %
PGOOD.__ Lower Trip Threshold With respect to error-comparator threshold, 125 80 %
hysteresis = 1%
PGOOD_ Output Low Voltage ISINK = 4mA 0.4 \Y
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V (Note 5) 5 Q
DL_ Gate-Driver On-Resistance RoL DL_, high state 5 .
(Note 5) DL_, low state 3
INPUTS AND OUTPUTS
ON_ Input Voltage Rising edge, hysteresis = 225mV 1.2 2.2 vV
High Vgcz ;
Tri-Level Input Logic SKIPT, SKIP2, FSEL [ Rep 17 o3 v
GND 0.5

Note 2: When the inductor is in continuous conduction, the output voltage will have a DC regulation level lower than the error-com-
parator threshold by 50% of the ripple. In discontinuous conduction, the output voltage will have a DC regulation level higher
than the error-comparator threshold by 50% of the ripple.

Note 3: Default setting for the MAX8716.

Note 4: Specifications are guaranteed by design, not production tested.

Note 5: Production testing limitations due to package handling require relaxed maximum on-resistance specifications for the thin QFN
package.

Note 6: Specifications from 0°C to -40°C are guaranteed by design, not production tested.

6 MAXIMN
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(Circuit of Figure 1, MAX8717, VN = 12V, Vpp
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(Circuit of Figure 1, MAX8717, VN = 12V, Vpp = Vce = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, MAX8717, VN = 12V, Vpp = Vce = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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C. VN, 50mV/div

D. OUT1, 50mV/div
E. LX1, 10V/div

1.0A LOAD ON OUTT, 1.0A LOAD ON 0UT2
SKIP1 =Vge, SKIP2=Vce

B. PGOOD1, 10V/div
C. PGOOD2, 10V/div

E. OUT1, 2V/div

2us/div
A. 0UT2, 50mV/div
B. LX2, 10V/div
C. Vin, 50mV/div

1.0A LOAD ON OUTT, 1.0A LOAD ON 0UT2
SKIP1 =Vgg, SKIP2=Vce

D. OUT1, 50mV/div
E. LX1, 10V/div
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MAX8716/MAX8717/MAX8756/MAX8757

FIF i a3 a5t
BHE. WEBREHE

#R T FHFIE()

(Circuit of Figure 1, MAX8717, VN = 12V, Vpp = Vce = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

OUT1 LOAD TRANSIENT SKIP1 TRANSITION SKIP1 TRANSITION

MAX8716/17/57 toc2: MAX8716/17/57 toc25 MAX8716/17/57 t0c26
- T e v T T aaaan r T T

N N D Cog
0 | W g od L p—— A 0 ..___J: IO |

3.3V

i

i

0 R : Do :
20us/div - 20us/div . 20us/div
A. CONTROL, 5V/div C. Iy, 3A/div A. SKIP1, 5V/div C. 0UTT, 50mV/div A. SKIP1, 5V/div C. OUT1, 50mV/div
B. OUTH, 50mV/div D. LX1, 10V/div B. LX1, 10V/div D. Iy, 2.5A/div B. LX1, 10V/div D. lix1, 2.5A/div
SKIPT = Ve 30mA LOAD ON OUT 30mA LOAD ON OUTH
MAX8756 NO-LOAD SUPPLY CURRENT MAX8756 NO-LOAD SUPPLY CURRENT
SKIP1 TRANSITION vs. INPUT VOLTAGE (FORGED-PWM MODE) vs. INPUT VOLTAGE (IDLE MODE)
T— MAX8716/17/57 toc27 28 - 10 : : : :
' ‘ 5 ONT=0N2=Vgc s
24 = =
A —<T [ _ ; 5
<< 20 Vo = <C =
E N Igias E
= \\ = lgias
g2 1 ~ 2
3 \S\\ g o
> 12 >
& N & N
2 | 3 =
3 8 ‘ 3 0o .SKIP_ ‘G D
4 SKIPT = SKIP2 = Vige ] = IN——]
ON1=0N2 = Ve P SK‘\P_‘: RE‘Ff
i 0 _— 0.001
- 20us/div 0 4 8 12 16 20 24 0 4 8 12 16 20 24
A. SKIP1, 5V/div C. OUTT, 50mV/div INPUT VOLTAGE (V) INPUT VOLTAGE (V)
B. LX1, 10V/div D. Iux, 2.5A/div
30mA LOAD ON OUT1 MAX8756 OUT2 IDLE MODE CURRENT
vs. INPUT VOLTAGE
20 5
18 &
L— =
~ 16 — £
E 44 SKIP2=GND___|=
=
2 12
3 10 -~
= //
g 0.8 —
> g
= / SKIP2 = REF —
=] L —1
04
0.2
00

0 4 8 12 16 20 24
INPUT VOLTAGE (V)
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5| it B
Bl
MAX8717/ 2 Thak
MAX8716 | MAX8756/
MAX8757
1 1 Voo BRI PR A . R — 20 QR P B3 I 2 RETHLIR(+4.5V B +5.5V). R IpF el 8 K (19 Bg
BHAN V55 EIAGND.
__ SMPS 1 F AR M 75 A =X 25 Hl3 . SKIP15 GNDAHTERS,  TAETE IF 3 14 25 bR (B ik ) i =X
2 2 SKIP1 SKIPT5 Voo, TAEFEPWMA ([ E4%). SREFAHER, TAEEMMEE RS,
20V MER R i . REFS5AGNDAIER: — MR T T0.1pF b A 7558 . %3
3 3 REF P R AT R L v SR SOp A B L IE - (H % FL P 3 vE IR 3l 4 £ B A1 i o LTS B, R T
AR AR 5 P 2 04 E s 1) BRI TR 25 1T 5 (S WAL T AEAFE) . 24ONTHION2 ) 1 L 1
F, JEE
A 4 S SMPS2 (M A X s il . SKIP2- 5 GNDAHTERT, TAETEIE %25 bR Wk bk ) R =L
SKIP2 5 Ve MiERT, TAEAEPWMBL([E M%), SREFAHZER, TAEAERMHER.
BRR R . 1% 0 HLTR E F TFE E R  BR 0 T AR
5 FSEL FSEL MAX8717/MAX8757 (kHz) MAX8756 (kHz)
N vee 500 400
REF 300 300
GND 200 250
5 6 ON1 SMPS1{#i GE#I A . ON1 Jy =i B - SMPS1 TAF ; ON1 Jg i Ha Pt SMPS1 X 1 .
6 7 ON2 SMPS2{f EHiT A . ON2 Jy & FL i SMPS2 T4 5 ON2 KI5 FEL ST Asf SMPS2 S 7
SMPS2 U (i PR T TR 845 . ILIM2$%E B Vel , PR TRR B2 8 9 50mV . 78] F58E F,
— 8 ILIM2 CSH2FNCSL2 2 7] fe R 37 TR A% A 25 T ILIM235 F R /9 1710, ILIM 235k B, f9 31 8] 24 500mV
220V, YR SOmVEEE I ZHEITRY R Ve - 1V.
. B PGOOD2 SMPS2JFHL IR L2615 St . FEZUR ShRISEWTE R A, 205 SMPS2 HL JE b LA 4 i1 10% ,
PGOOD2 H % HL -
8 10 FBo SMPS2 & ki A . FB25 VoM i%E AMAXSTI6/MAXST17/MAXSTS T [ & 5V i tH 2K
MAXS8756% H [ E A 1.8V, Al AT, FB2IAE1V.
9 11 cSL2 SMPS2 ) FELJE AR I 67 Ao - 3 3 48 P RUAS I ST R 1) B . TEI8 48 1 T BRI ) 119 L A
M7 .
10 19 CSH2 SMPS2 ) FEL AR I 1 Ao . % 32 8 FLRUAS I ST AR 1) 1E o . TEI8 48 1 T B RR R ) (14 LI A
M7
11 13 BST2 SMPS2) B 2677 shHL A i 20 . AN — AT — A 2, WER. BST2HB—14
A 358 FL B 7T X DH2 f) b FL R A T 9 7
12 14 DH2 SMPS2 K & AR 35 s . DH2AY R I MLX2% BST2.
13 15 LXx2 SMPS2 (1) L J % B . X242 5 B IR S M) . DX 2 v 0 M AR BIK 5 2 DH2 1) R 5 ARG i

MAXIMN
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MAX8716/MAX8717/MAX8756/MAX8757

FIF ik i st
BHE. MR

5| I BE (4E)
S| H
MAX8717/ 2 Thak
MAX8716 | MAX8756/
MAX8757

14 16 DL2 SMPS2 AR MR B s . DL2 A #2E KPGND 2| Vpp .«

15 17 VDD DL_MHR SR shs i L U . R R SVAELIE.

16 — GND iR MR . T FPAR A% 5 £ GND.

— 18 PGND TR M.

— 19 AGND B . AP AL EAGND.

17 20 DLA1 SMPS1 AR MR BE Bh#s i H . DL1 A #20E KPGND | Vpp .«

18 21 LX1 SMPS1 A FELIGE 0 . LX T4 RAY TR oG . LX 0 J2 & s AR X 5 g DH L 14 Hi Y A1 s -

19 22 DH1 SMPST ) & MR B s g 4 H . DHI R 4208 MLLX1 £ BST1.

0 o3 BST1 SMPS1 ) 5 2677 sh L2 R . AME— DA — TR, ME 1T, BSTIHREBE—4
A S £ HL B AT R DH A LI R AT R Y

o1 o4 CSH SMPS T ) L AR I 1 S A . 7 8 HLIRUAS I e AR ) 1B i . PRI R4 8 T PRI AR ] (1 HL AT A
M7 .

- o5 CSL SMVPS 1 f R I AG I 670 i A« 322 42 28 FL SR T 1 0 S0 . RIS 45 M T RS [ 1 FL i A
M7= .

23 %6 FB1 SMPS1 #) 5 bt At . FB1IE#E % Voc WMAXST16/MAXS717/MAXSTSTHeH [ 52 193.3V i
W, S MAXSTS6 R B EAE LS. fER RSN, FBLIREE R V.

o4 57 PGOOD1 SMPS1H I IRk 26 (5 S . R s M et #Hr, ISR SMPSTHE e G HC IR A
£10%, PGOODI1 }AE%HLF-.
SMPS 1 PR T TR I8 50 . ILIMI 742 8 Ve, PRI TBR B2 B 50mV . 72 0] i =

— 28 ILIMA1 T, CSHIFICSLI Pt PR 31 TBR A8 4 H ILIMI FELE 9 1/10, TLIMIHLFE B8 Bl S 500mV &
2.0V. Y 2 50mV g [E 1B T TIRZ FVee - 1V,

EP EP EP WAL, KRR R A B R B

1F2Hi% B SMPS 5V#EEREE(VecFiVp)

MAX8716/MAX8717/MAX8756/MAXS8757 k7 ifE 7 JH H, %
(P 1) 7= A= 2 V0 A B G 36 0 23 B Y SV/SAFII3.3V/SA
TR, ZHEBERARENOVEAV. TTHEFLE]L
F2FNH T & IO i 7

MAX8716/MAX8717/MAX87S6/MAXS8757 P 7 P A2 it =X
B AT P R A, oMK R R IR . A
S5 R A RE TN il Ee B A AR, BN T A AL .

12

W R oy 2R i A R R (R b B A COi iE 2% ) 8, MAX8716/

MAXS8717/MAX8756/MAXS757 I % H, I (SMPS) ik 75 2 — 1

SV E B . Vpp&MOSFET MR 5K 2 25 g B 6, T

Ve S R IR . Vpp B 54M564.5V E 5.5V HL R AR

1%, Vpp Vel & — PRCUE 2%, WK 1xR. i

14 f5e K FL R LI A -

Igias = Iec + fsw (Qoavnyy + Qeivany + Qeanin) +

QGZ(NHZ)) = 1.3mA§40mA

Hrp: IeeN13mA, fow MFFRMIER, Qg EMOSFET £ 4

VORI LS I . Vg = SV S F 7o
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HBFEIDXB MR E

EE. WEIFE

< INPUT (Viy)

—T— Cin

15V BIAS B> 5
1uF (2) 10uF
L v
Dest1 ¥ Desre
Nig MAXIW 1ot
mAxez1e  DH2 Il
BSTI  MAX8717  BST2 —
CBSTE MAX8756 1 gE;STE
0.1ul MAX8757 Jul
LX1 e ;
L1 DL1 2 b——m D2
5.7uH Ni2 11 227 '
Tl
*PGND
*AGND %
= Res2
CSHI CSH2 me
33VPWM _ 5V PWM
outUT 1 CSL1 est2 P > QuTPUT
(1.5 FOR MAX8756) Court ; S%UTE (1.8V FOR MAX8756)
220uF Voo — B 82— v " !
R1
Vee 15V BIAS
PULSE- (| SKIPT
SKIPPING
CONTROL | ——] SKIP2
PGOOD1 POWER-GOOD 1
[ S\ PGOOD2 » POWER-GOOD 2
ON | OFF Crer
[SSm— [\ 0.22uF

DEFAULT
CURRENT
LIMIT

{

% POWER GROUND

J__ ANALOG GROUND

VCC >

Voo ——

REF

MAX8717/MAX8756/MAX8757 ONLY

— REF (300kHz)

*FOR THE MAX8716 AGND AND PGND,
REFER TO A SINGLE
PIN DESIGNATED GND.

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

P 1. Fivif 7 T 1

MAXIMN
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MAX8716/MAX8717/MAX8756/MAX8757

FIF ik i st
BHE. WEEEHE

RN REN AT AR

COMPONENT MAX8716/MAX8717/MAX8757 MAX8716/MAX8717/MAX8757 MAX8756
5V/5A, 3.3V/5A, 300kHz 5V/5A, 3.3V/5A, 500kHz 1.8V/5A, 1.5V/5A, 300kHz
Input Voltage VIN = 7V to 24V VN = 7V to 24V ViN = 7V t0 24V

CIN, Input Capacitor

(2) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

(2) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

(2) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

Court1, Output Capacitor

220uF, 4V, 256mQ
low-ESR capacitor,
SANYO 4TPE220M

1504F, 4V, 25mQ
low-ESR capacitor,
SANYO 4TPE150M

220uF, 4V, 18mQ
low-ESR capacitor,
SANYO 4TPE220MIC2

CouTe, Output Capacitor

150uF, 6.3V, 256mQ
low-ESR capacitor,
SANYO 6TPE150M

100uF, 6.3V, 25mQ
low-ESR capacitor,
SANYO 6TPE100M

220uF, 4V, 18mQ
low-ESR capacitor,
SANYO 4TPE220MIC2

NH_ High-Side MOSFET

Fairchild Semiconductor
FDS6612A
International Rectifier
IRF7807V

Fairchild Semiconductor
FDS6612A
International Rectifier
IRF7807V

Fairchild Semiconductor
FDS6612A
International Rectifier
IRF7807V

NL_ Low-Side MOSFET

Fairchild Semiconductor
FDS6670S
International Rectifier
IRF7807VDA1

Fairchild Semiconductor
FDS6670S
International Rectifier
IRF7807VDA1

Fairchild Semiconductor
FDS6670S
International Rectifier
IRF7807VDA1

Di_ Schottky Rectifier

Nihon EC21QS03L

Nihon EC21QS03L

Nihon EC21QS03L

(if needed) 2A, 30V, 0.45Vs 2A, 30V, 0.45Vs 2A, 30V, 0.45Vs
L_ Inductor 5.7HH 3.9pH 3.1uH
- Sumida CDEP105-5R7NC Sumida CDRH124-3R9ONC Sumida CDRH125-3R1NC
7mQ +1% 0.5W resistor 7mQ +1% 0.5W resistor 7mQ +1% 0.5W resistor
RSENSE_ IRC LR2010-01-R007F or IRC LR2010-01-R007F or IRC LR2010-01-R007F or

Dale WSL-2010-R0O07F

Dale WSL-2010-R0O07F

Dale WSL-2010-R0O07F

R2. THHNE

SUPPLIER WEBSITE
AVX WWW.avx.com
Central Semiconductor | www.centralsemi.com
Coilcraft www.coilcraft.com
Coiltronics www.coiltronics.com

Fairchild Semiconductor

www.fairchildsemi.com

International Rectifier

www.irf.com

KEMET

www.kemet.com

Panasonic www.panasonic.com/industrial
SANYO WWW.SECC.CO.jp

Sumida www.sumida.com

Taiyo Yuden www.t-yuden.com

TDK www.component.tdk.com
TOKO www.tokoam.com

Vishay (Dale, Siliconix)

www.vishay.com

14

H/#(REF)
TERAR EM ARG E N, 2V EEE AR s
+1.5%, [FILREFAI{ENRET R E. REF@ES — 4
0.1pFE 8 KA & A 22 B B GND . X A~ HEJE T
AR A AP It B 51 SOpA 1 A b L3 AT 10p A | I AL FRLIAE

SMPS #2855 BF
LVecFF22VUA ER, JBsh ERE A (POR), K&, ik
DR A T i B AT e 4 7 2 . POR L 3% (7] s ff A1 220 2K
Bl £ SMPS ¥ Hil 2 e W iG 2 A — B | . MR Ve T
Vee UVLOTTRRAE, Veckin AR 8 E (UVLO)HL 6 25 1|
FENE.

L S sh IR, P EBEUS B FL B A T B TR L,
T B3 AR S A TR TR LR (2 DL 4 3 T (F 45 £ 0 19 Startup

Waveforms).
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MAXIM
MAX8717/MAX8756/MAX8757
FSEL 0SC
vy vy
SKIPi _ _ SKIP2
ON1 - P N2
ILIM1 - P ILIM2
CSH - D CSH?
csL o - csL2
BSTH o PWM1 PWM2 - BST?
)/ CONTROLLER CONTROLLER \l\
DH1 (FIGURE 3) (FIGURE 3) DH?
X1 \l\ /I/ Lx2
Voo Vop
DLt )/ \I\ DL2
PGND \l\ <
Y A
= A A A A =5
DECODE DECODE

Fel (FIGURE 5) (FIGURE 5) ez

® ®

= =

= = = =

S 2| £

\ \
POWER-GOOD AND POWER-GOOD AND
PGOOD FAULT PROTECTION FAULT PROTECTION PGo0D2
(FIGURE 7) (FIGURE 7)

2. ThRERER]

SMPS{EEEFEHI(ONT. ON2)

ON1ANON2 ] i 57 42 il i H 203 S AN B ST . T AT R
R S S W T, o] (% R 6 s S R B
HRESCEGT IR 3, AR — AR R ON_ £ 3 7 — A
JEAT R PGOOD_. filan, # ¥ ONI1ZEE:E|PGOOD2,
2 0UT1 & OUT2iA BIAR 8 J5 FF IR 2. K ON_RL A AT
HhE . KRB R 2% .

B EhE: X B
L ON_#i iz = HREFRG ER TR B URsh . I shiia,
H7E2ms OV IE — E R IE T E R &% BRI E. Xk

MAXIMN

WD TR, 18 F YR HE P AR A T — AT B
TS TE]

2 ON_AE IR FL - S A A % s i e o i s /3 3
B RE . P  OR A BSL . — B R E E Y
YRR 2 il 5 5 — B A S . FE ORI AR,

FEL IR AT AE4ms N ERIE T FE R0V, XA RRAR 1 07 o] AR

AT A B SR T s . OSSR G, DL_#
KB i o, HEON__ BRI U iR e shid # . 247
A L RO IBTIN , v FL RG]
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MAX8716/MAX8717/MAX8756/MAX8757

Shed i L f i Lo
HFEI10 KB RI3 #E=.
e N
E3XE. W EIZE

BIEHZE. BiEPWMIEEHEIZE
B LI B 2 PW M B2 il &5 B9 A% O BR 4 BB 2 — N 2 A
TP as, EXAE SR A S B AN T
FEUMEH R AIR 215 5 A B R MEE 5 (K 3). MAX8716/
MAX8717/MAXST56/MAXS757 K Fl B 2R Mgty , 4#irT
FHAE ) 72 J8 B H R PR, AR T ARG R E K g8
W T 2 TSRAIAERS . MAX8716/MAXST717/MAXS756/
MAXS&757 By FF 1% 18 45 AH X &A%, AR AR A 19 S
. R EE2E =4 0.1% 0 MR ik 8 iR 2, R
i BN BE R AT B R N, A BTN AR R S,
FERAR LA

SFEIFEFE(FSEL)
FSEL%i A FI R EFEPWMABL L 1 FF i . RIH/H T
FSEL## 7 N5 FF KBRS W ok & . R AR TIE
R BTN R SE, BRI e, S
BRCREAR, EA MBS E. R
A% TAERE I ROR e i, (B B4 HE 38 K oo R R A
FEL AR 2 [ (1 AR A

EFIPWME

A PR A ARG MR 7 ] 72 A9 R TARAR S, K SKITP_ ik e vl (i 1
BT mHPWMAE . XA —REE L T TS, ST
RUBHL LR ] . (ESREPWMA R, JF B R HEE
A Y 75 PR YL P 30 L T 7 8mA E 20mA 2 [R], [AI A1 R
MOSFET M A5 A 1M 57 -

CSH (0.05 x VT FOR MAX8756)
0.1 x Vi 0.2 x Vi
CSL

FB

REF/2
SLOPE COMP SOFT-START
SOFT-STOP
ON
— AGND
B ¢ DH DRIVER

T
Vi -
0SC
AT
1.2 xVumir + 1
g J
3mV —+

|: |
5 ;D—» DL DRIVER

3. PWM#E 12 GE HE E]
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BEH TIEEHI(SKIP)

MAX8716/MAX8717/MAX8T56/MAX87574H —1~SKIP_Hii A
Ui, RESEAR I 4 TAEEARE L HAT . mRAPTR,
$ SKIP_HE 5 FIGNDEREF, i T DL {d A sl 4% 11 AH b 47 il
o TR . AT OB AE, 2 A U
ARSI AR, 8 2 # DL_SRHIHLAE . X
T BEL Lk PR R A, R AR R EOIR SR s 4
il Bk — Lok, DU S o Fe R . 7 B bk e 6
T, VppHHFERAR, RORAPTEGE. FEARMR A Bk
BT, REREECREA K, B8RO0 ENT
—, EEIT IR T

#3. FSELELE &

MAX8717/

FSEL MAX8757 (kHz) MAX8756 (kHz)
Vce 500 400

REF 300 300
GND 200 250

R ETRNTR
FEBR BRI, 24 R T SR TR, DA R A
O FL 3 2 PR R A Ut T PR IS, B IR B & R
WA, BRAET, SRR T A R AR R
FIRR, 29 R 3R R 1 TR (FH ILIM_ 158 5%8) 9 20% (SKIP_ =
GND); i & KM A T TR . 29 R il R R i 11 PR (h
ILIM_ % 58)#510% (MAX8716/MAX8717/MAX8757)5 5%
(MAXS8756) (SKIP_ = REF). X &t 18 fiff 42 il #5764 1 J 1
B — A /NREE . CARE R D ST E AR R
BRBIIRUFRIAG S S -4~ F@EH. i TFidZEw
B PHLLE T 5% T g O USRI, A L RE Bk — 2 ik
e I, TERERIEOLT, PR E 0002 S0
BHE.

B i #E ek fk iR =0
Bk ST, 4 O P LE SR A i AR R B B )
#eF) PEMAEC(E4). X P U1z — A AR RN, 3%

MAXIMN
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ILOAD(SKIP)
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MAX8716/MAX8717/MAX8756/MAX8757

FFEiIDFE R E
EHNE. WEIEEFES

WHEE

Electrical Characteristics <" i B il RS BE P FR SR 2 H
BASITIRA . MR TR TS, MAX8716/
MAXS&717/MAX8756/MAX8757 B &1 %% s r T i H S0k iy i
B, SXFE, SERR Y E U E R F R R M IS 1Y il &
BT, Z(E S0 SO B R 50% . FEPWMAE (7%
SR 25H) T, W EENREITE AR

x4. SKIP_ftEB%

SKIP_

MODE COMMENTS

Fixed-frequency operation.

Constant output ripple voltage.

Able to source and sink current.

High efficiency at light loads.

Source-only applications.

Good efficiency at light loads.

Low-noise (.VlDLE / VLN) times smaller no-Iqad

REF : ripple and (VipLE / VLN)? times higher
skip mode ! .

frequency compared with skip mode.
Source-only applications.

*®5 TIEEEESR

Forced-PWM

V
ce mode

GND Skip mode

A (VN -V ) V
VouTewm = Vo[ 1- ~SLOPEVIN = Yow )_( RIPPLE)

VIN 2

H, VoMt B E, AsLope N 1%, VRIPPLEIE
i 2 F EE(VRippLE = Resr X Alinpuctor, 2 WL it
R EFERSY) .

fedE L W T (Iout < ILoapskipy)» MAX8716/
MAX8717/MAX8T56/MAXSTST [ YR & p v T4 HE 8L Y &
B, B, SEhRdm i i B AR 2w TR E
FTTR . £ PEMAE R (IEE L Sl )T, TR 5
VAFWIR DR R TN

(—;CSW) ioLe Resr
0sC

Horf, Vo AFRFRE LT, fosc i P ERIR % 281 5E 1Y
Fk%?&%ﬁ? fow R SEPR I FF FAT 2, Tippg A Bk Bk st
{167 PR S X, FlL JRERL O

VNOM + 7

VouT(PFm) = 5

MODE CONDITION COMMENT
DL_ tracks Vcg as Vg rises from OV to +5V.
When ON_is low, DL_ tracks V¢ as Ve falls.
Power-Up Vce UVLO When ON_is high, DL_ is forced low as V¢ falls below the
3.95V (typ) falling UVLO threshold. DL_ is forced high when
V¢ falls below 1V (typ).
Run ON1 or ON2 enabled Normal operation.

Output Overvoltage
Protection (OVP)
MAX8716/MAX8717/
MAX8756 Only

Either output > 115% of nominal level

When the overvoltage (OV) comparator trips, the faulted side
sets the OV latch, forcing PGOOD_ low and DL_ high. The
other controller is not affected.

The OV latch is cleared by cycling Vcc below 1V or cycling
the respective ON_ pin.

Output Undervoltage
Protection (UVP)

Either output < 70% of nominal level,
UVP is enabled 6144 clock cycles
(1/fosc) after the output is enabled

(ON_ going high)

When the undervoltage (UV) comparator trips, the faulted
side sets the UV latch, forcing PGOOD_ low and initiating the
soft-shutdown sequence by pulsing only DL_. DL_ goes high
after soft-shutdown. The other controller is not affected.

The UV latch is cleared by cycling Vcc below 1V or cycling
the respective ON_ pin.

Shutdown

ON1 and ON2 are driven low

DL_ stays high after soft-shutdown is completed.
All circuitry is shut down.

Thermal Shutdown

Ty > +160°C

Exited by POR or cycling ON1 and ON2.
DL1 and DL2 remain high.
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TOERROR
AMPLIFIER ™

ADJUSTABLE
QUTPUT

FIXED OUTPUT !
FB=Vce '

csL —AA/ ®

VWA

B5. R G i 4%

AT 1R/ B E 41 H FE JE (W R R 1)
KFBL. FB2EEH| Voo, AIARIRE E i SMPS 4 H L R (hf
FTMAX8716/MAX8717/MAX8757, 4r Bl H3.3V. 5V; XtTF
MAX8757, %t L E4> 51 1.5VAIL8V), XA 5E fii
FE, S H PR 2 T CSL_ 5 B 401l 22 [ ) EhL BEL 43 8% 131
W, ESHTR. K FB_iE# S| CSL_FIGND 2 [H] ) H
5 Ao N e DO VA L 710 A S v L R A 5 I |
F1VES.SV. R2 (FBHIAGND 2 [] i B, FH ) L 10k Q 26 47,
R1 (OUTHIFB . [] () FLBH ) B 11 55 A4 =0 F
(Vour_ )
VEB

R1=R2

;H\:EF‘I VFB_ =1V (bﬁ%ﬁ)“

BRI RFF(ILIM_)

P I EEL 866 1) ) 22 4346 T B AL (CSH_ A CSL_ ) 3k A6 1 3 FR 1l
M. WRERGESHEEBRS TRER,
PWM ¥ il g8 4 3¢ =5 10 MOSFET (&13). 4R aehy
A EFHE Rk, an SRR AT S v A BRI PR TR
PUF, PWMES il 88 AR 2 J8 sl i 3¢ A3 . SCPrid e

MAXIMN

BFEIZABIRIZE .
EHE. WEBIEZETES

KA ZE e (B PR i T PR A, 25 (8 0 FR B L
2. B, RO AR T S E R I E R .
F.&{E\ }F%Eﬁﬁﬁﬂﬁﬁétt(vom / VIN)%%D
EmHBEIPWMER T, MAX8716/MAX8717/MAX8756/
MAXB757TiE B AT AR, PABE 4V our WY H i i
LR [ B A K. ) BR O T BR £ 2k I [l PR 1T BR 1Y
-120%, H. 249835 ILIMES Fifi & 1 ) BR 3 9 A8 Ak i AR Ak .
ILIM_iEH: 2 Vol R T TR Mg (E50mVY, o] L@t
ILIM_ 3 (19 SME LB 2y R R PR T BR LT IR . A T3R5 2
B RS EAIPL A RE 1, 40 IEAR IR AT 2pA 2 20pA.
PR T TBR A 3R 7 Y8 BBl % S0mV 2200mV. dJJE#iX~, R
T RR EL R RS B 2 T ILIM_ S B R RS 1/10. BI040 3] 50mV
AN EETTRZA Vee - 1V.

RS IR PCB I vHIE kAT 7y, DARR AR M S FIDC iR 2
AN XFCSH_MICSL_ bRy 22 43 Fa i e 45 5 7= R s . 1C
MR RE IR E, RinfFS&EMEAE, 5
K17 BB SR FH Kelvind e i 7 20 0% 42 .

MOSFET#f#k 3K zh#$(DH_. DL_)

DH_FIDL_SR shas w40 F F o s S R~ sill. Bk
TR B = MOSFET . X 52184 M AP 5 2 Y
FESMRE, XENMAEARRIN VN - VourZE. @il
1% 9K B #% (DH_) 0 U5 FIO A HL 3 A 2 A, A 0 A K
as (DL KU B A LTA, TR A R3.3A. XFETE
R HL A I HR R R R 5 20 1 AR BK BhAE 1. DH_iR8h &
IMOSFET 38 3l #%  BST_ b A A% 45 - H 25 FL A 28 L
(E16), DL_[F] 4 % i UK sh # W) B 32 i #h 85V ELIE (VD)
fitH.

] 3 3 BB X I A] E % W A DL_ 9K 5 g8 AIDH_BK shes, LB
IEFEAFETHE S —ANFETTR & XM 2 il il . XFEEH
T8 I B X A] F 5K 3 g5 i MOSFET (i BTG AR 96, 1M
THEBRN, BERBER/D, WA TERAE. HTH
38 58 DX B (i) 42 o1 FEL B RE 0% 1E % T4, DL_FIDH_3K 3
#5 EIMOSFETHiR 6] b7 R AR B AT AR LB B i 12, 5
M, MAX8716/MAX8717/MAX8756/MAXS757H {46 NI ¥,
2 PEAMH AR A7 A6 LA (O IR 00 AR B R Rl RS
X A% % R AR AL TE 9 E 2k (4 MOSFET 5 9K 3h 2
(B B o 13 H s, A2 4R 58 MY 50mil 2 100mil) .
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MAX8716/MAX8717/MAX8756/MAX8757

FIF ik i st
BHE. MR

FHSRHs DL_BAG (9 P30 hr s (R K ShRE AR5k, H Sl
HLBH R 0.6Q (BLHIE). XA BY T 78 HL AT 2 (LX) MR
MY 2 Vi, B 1EDL_H T MOSFET Js- # ] ) 2%
PERE A0 P . TE A R R Bh AR 5 R K
REMERE KM R, W] B8 7 76 M —UR 8] 041 i E LAY
DUBA AR PR b T+ A LX I AR 243 MOSFET 9 Mtk $iz =5
Mgl EBER . H MOSFET M-I L2 (Crss) . M- U5
HL2¥ (Crss - Crss) A K HEL B AR 37 A2 FL 2 51 19 LX_AIDL_
AR - Fe ¥ NVA iUl W R i p s N ]

C
VGs(TH) > VIN( CTsS;)

IR A 28 B i ok TR ME. 55 —FpmT ik
FRTFEBST U BB —A/NF 10QAYHLPE , 3 1 3% fin g 1
MOSFET #4538 B[] 7] X 3% (] S50 frehke,  [FB MAR &5
Wi % W7 +F (] (F&1 6) <

S Cayp
maxim Vo
MAX8716
MAX8717
MAX8756 Dgst
MAX8757 .
BST (Res)
Cast —— INPUT (Vin)
| DH | N
I
L
LX .
Vbp
_\I\ bL o |len
o )*L IE L
NL,
PGND —r—’
-

(Rgst)* OPTIONAL—THE RESISTOR LOWERS EMI BY DECREASING
THE SWITCHING-NODE RISE TIME.

(Cni)* OPTIONAL—THE CAPACITOR REDUCES LX TO DL CAPACITIVE
COUPLING THAT CAN CAUSE SHOOT-THROUGH CURRENTS.

6. AT HY B A 5 L

20

BB 4% H (PGOOD )

PGOOD_J& — a0 I th, AORFFSE M A —
SMPS % tH 93 FE AT R FEAR 2 . £E 52K (ON_ = GND). #&X
S KLk T, PGOOD_#k Eshhi k. — HA
Washd R, B g s T FB_BE AR R E Y
90%, PGOOD_RIAE Ky ZS . — FL H H AR AR I 4%
SUFBBIE10% . 2k A R . s ON_#hi ik,
PGOOD_ #4458 AR HLF-. BRI AHE 48 HLT- 1 PGOOD _%ir
A #EPGOOD_F1+5V 8 +3.3V Z [al# — 4~ L s pH . 100kQ
) R FL R & TR 2 H0 .

BRI

B T ERIF

(1Y MAX8716/MAX8717/MAX8756)

JNSFRAT — B SMPS i Hi FLFE AR 1 HARFR IR HE 9 115%,

N7 ()45 il g of B L R R AR AY , FLKPGOOD_, -4

AH L. SMPS 4% il #§ B DL_ 3 il L= . 55 — A4 il #5 WAS 2

M. ISR R RR S N A (S IMOSFET & %), H

AR B 22 K T . B Ve B E 1V LR 8l il & ON_ ] AT
I SRR, TS 3 SMPS# il 4k .

FAULT

POWER-GOOD PROTECTION
—
09x 115x 07x
" EF_ TR INT REF INTERNAL FB
POR
TIMER

FAULT
FAULT >
LATCH

POWER-
600D

K7, HIEBL TR R Y

MAXIMN




B R ERF
ISR HE — % SMPS 19 i 4 Pl s IR T AR PR 981 8 1 70%
R VL B 2 1) g 2 FE O IR R BT R B AL, K PGOOD_fit
&, A ok e 8 i DL _ AR B g SMPS 42 ] 8 4K 5 1 -
E R g BT 5 R ) B T S99 TE), DH_ s — ELARF5 S Bk
B B ADEHIGENARZ AL . OGS RE
MAX8716/MAX8717/MAX8T56/MAX8757 i il DL_ A = H
F. DH_WARHF. K Vel 2 1TV EUR sl % ON_AT DL
B BB B 7T e, T HHT IS B SMPS 2 il 4 -

Veoe POREUVLO
W Ve FF B2V, HAT EHE AL(POR)#EAE, & 17k
WA, JFNPWME TAEM T HES . Ve R K8 E
(UVLO) HL & 25 |1 JF K41, 3K PGOOD_A{KHEF, I
S i DL _ AR B8 Bh 28 K FE -

HON_Jmit, AR Ve 5T B UVLO H A d fil %
NIMAX8716/MAX8T17T/MAX8T56/MAXE757 7. Bl 5 il 7 4~
Pl & A9 DH_FIDL_MAR . it OB 20V, i
R A IR O A B L LAY . KR TR A B )
b R, JoRR R ai I GNDIR] 55 i R AR

HAE R
MAXS716/MAX8717/MAX8756/MAXS757 P4 i il bt 4 47
HUBE . A 4HR T B +160°CLL I, P ERA IR B2 2 i g B
AR 4y, HLIRPGOOD, it G i 72 [l i 5¢
b 9~ SMPS # il # (2 WL B S0 AIHC R B8 57) - A4 i
TRELISCCIS, Al i Ve il 1V Sl & ONTAON2 9 J7
AATH PR Bl 4, A hSMPSHE il a% -

Rit 5

5 R0 5 A P Y B DA R R K SR, SRS TR

BT SRR R L R TAE L (B T L ) . B BETEF

85 U AE T R B — A5 Y T SRR I R AR R DA

AN CENEES S AR S A

o MIANBEER: RAME(ViNnuax) LG RIFEL T
ACIERCAS Y FL IS ARAT B/ IME (Vinovivy) 62175 8 e 1%
P P R I S e . ORI 22 DL R P b R T G B e
JE A . AR AT RAERE TR, B Y S A L R R AR
Bm e,

MAXIMN

BFEIZABIRIZE .
EHE. WEBIEZETES

e BRAXAHEIR: FELEMAME. KA AKRBER
(LoaDMAX) PEE T TCH AR B 1 FIE R Bk, M
oM A R B R DL e BRI L B 1 1
i 22 AR LI (I oap) TR E T I I KN, Hl 295 5
AFLZ . MOSFET A K HoAth 8 221 & TR 1 5%

o TERIRE: JFRMFAEFRIE TR SRR M A
- . BT MOSFET JF KRB SR A VN2 B E HE
AR AR AR KRR RO FRAMARE. &
A A A PRI S, B8 36 MOSFET il 1 4 A 1 Ko &
&, Ok TAESURE B ESE.

o HBT{EMA: XMMEFIE TR S5/R. UARES
Wi 7 5 % H 800 22 T ) S . LR AR, RS
Wi B0, M ELR F LB/, (H T A ek,
AL RCR AR, 2tk . 52 AY B /)N B SRR E B
i FL % A A S Sl PR 2 (97 3 i K s FL B L A
A JEHE I AR . B E AR T % e/ MEK o 48 T it
— WD RSE . B TAE S H LT 20% £ 50% 14
LA MR . 7 Bk bk AR 2R (SKIP AR HL A, 823,
i, JE (Bt 2 5 25 PEM/PWM B4 B 70 2% FiL 3 7 /8

A TE

TP R AN LR TAE P T LI AE -

__ VoutMn-Vourt)
VinfosclLoabmax)LIR

Blan: Iroapax) = SA, Vv = 12V, Vour =5V, fosc =
300kHz, S HL i A 30% 8 LIR = 0.30 :

_ BVx(12V-5V)
12V x 300kHz x 5A x 0.3

TR R SR IGHTE R, RO B 2E P EDCHIBL. {6
SURE RO R . k42 B0 P I T (b o R G,
LOpH. LSpH. 22pH. 33pHS . (005 BE7EREA A
Fh, P P 4 LIR A0 O 0 32, b 07 DR R b
R TSR T P (2 PR 0 8 K 2

= 6.50uH

PEBIN), FEAGTT LIRS Y. 38 24 A9 H ] PR 7 S 8 TE FLRRAE

T E HLRAEL A, R BRI HL I - W (H.(ALinpucTor) I 11
asiwy [ N
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MAX8716/MAX8717/MAX8756/MAX8757

FIF ik i st
BHE. WEEEHE

Vout(Min = Vourt)
Vinfoscl

R B R B R G W R R, A A S
N BT HLAEAE 200k HZ 0 ARG 89 TAE . Wk R 1Z 2 0%
K, DABH PR AT HL R R 3T I 1 (Tpp o) B TR

AlNDUCTOR =

AlNDUCTOR

lPEAK =lLOADMMAX) + 5

PR M iz
FEL SRR ST FEL I X T 2 7 R R A2, R IR Y Vi -
VourZ E B/ . K AR E SO AR PR SR M 4 Bl
UKD FC 97 28 28 A2 I A it DB FL A R T A R AR L

L S T BB R RSy, — R T — IR SR SR
RZ AT B, 55— 02 FE R LU TSR] A ik -

|—(A||_OAD(|\/|A><))2
2Cout(Vin xDmax = Vour)

. Al oapvax)(T - AT)
Cout

VsaG =

Hrp, Dyaxdgi oK b 25 (2 W Electrical Characteristics),
TEIF XA / fosc), TEPWM TIEEEX T, AT% T
Vour / Vin x T, TEBRRKH T, ATH TL x 0.2 x
Inax / (Vin - Vour). TE# 0 25 e A2 JilE], T H &
fifife 5 R At e T B R U

(AlLoADMAX))?L
2CoutVout

VSoAR =

RiwiZE
PRI TRR A e /IME 2L 88 K, BRI YRR E AL T A %
Y0 T ) 5 /DM B A BE T 2 A K A 2 I SR . 0 P R
%?ﬁ%?ILOAD(MAx)ﬂUJ:éi?BZEEﬁE"J*Eié, A1t

22

Al
lLimiT > ILoAD(MAX) + (%)

HAP I vy 55 T o /R T TRR B DA i B B (Rsnsg) X
TSOmVIERINR B, H/NMEFTIEA50mY.

HILIM_E#BIVecht, FRUEITR A A ESOmV. a] J{
AT, PRI A B % T ILIM_ A9 1/10. Jnakovt iR
VIR M #4798 5, AT 4 REF LR (GND) 2 [A] 3% 45 —
ANy A%, IR ILIM £ 304 5 g 19 o0l ok
500mV 22V {4 ZEE 5 7 B R T 50mV 2 200mV i) R i
FIRR . JEBR GRS, (6 19%X5 FE s R, F4 0 Eas
M ENLYI0pA, DIBH IEARIIIRSIA BB AR
it 7 2 (] 8) AN JiE e i 1 BR i kG B2 RN Th SR A RE 1 K/
WEEOT, BEIER®E eSS, B ds
K. ERZHENAF, KRRV ENSOmVE
100mV, - Bk 0 B REL 9 - 230 2 =X

RSENSE_ = VLIM_/ ILIM_
BR AN A e 1) FEL T A A R I AR A, AT R R A
Wz B3 — RN 1 %R Bk LR, A& 8a i 7w .
TX o 4 AL AT X E SRR R AT R R WA, SRS B Y BRI
4.
FHN PR, X T H S BRI RINEN A,
A EELJ O i 3 2 — A B TG 7 RC FL B fe 2 AR O L L
R AT DL/ R T #E (I 8b), RCHL % A1 L JEEL AT A 45 A
[ 5

%=CEQXREQ

HAP R YL B B B L . R X Fh R, R
P 0 b, L 5 T R JRR 1Y) T FELBHL (Rgpnse = Rp) - TR XA
A, HEE DL R Ry 6 5 HE R i 33 7 45 9 RO
THOURBIME, SAh, 5 8 R 7E 8 AR A kv
HBRETTREIL A — SRR, W EEE - ENRE.

MAXIMN




BFEIZABIRIZE .
EHE. WEBIEZETES

a) OUTPUT SERIES RESISTOR SENSING

INPUT (Vin)
oH Ny Cin
h ;; L Rsense
LX_ <> YYY \—0_/\/\/\ —

M AXI I+ ¢
MAX8716 DL —N| D ;; our
MAX8717 L
MAX8756 PGND
MAX8757

CSH_
CSL_

INPUT (Vin)
DH_ —NH| Q} cnnn NOUCTOR
I ' OOAM—
MAXIMN + ¢
MAX8716  DL_ —N| | @ U
MAX8717 L — VRV V|
MAX8756 PGND £ Cea
MAX8757
CSH_
oSt AN
Reias - Rea
b) LOSSLESS INDUCTOR SENSING
& 8. 8 i iz 0 i
Bl BRI ViDLERESR
i oB BB A Y A R B AR BEL(BESR) — 7 T M R 5K, DA VRIPPLE(P-P) =—RSENSE

W A 0 DL R R S R K, - It ANRER
fiK, IR EER. M AANAENEE K, 4
KA M2 1) S 3R R AR A R 2 e s R IR LR BE B, (R
FREH R R SR R R . M RTRAE
i [IESR B HLZS I (S WL 5 M L2806 R A E B s 2 T 58 ) »
UEY LA I ESR N T FL RSO iR e EAE . R
R ) O/ IN B DR 96 A2 i ) PR S 2038 (VRippLE(p-p)) B2 2R BT
M ESR 15 KAH -

VRIPPLE(P-P) = RESRILOAD(MAX)LIR
ZRBAT, BB EANELSN, HEE R T
2R TR(VipLe = 0.2V - EEREAT,
R I E AR

MAXIMN

SCR I e FLA 5 1 R ARESR 2R T 77 LR T A K,
BEHEABNTZEZEARER. Wik, @FELEFEAR
B, EEH B R HESRAAUE B, AR E RN
(ZFUGE I F4H. OS-CON. 3R A4 A1 H b 2700 ) e g EEL
). 2l A E BN R HL A (P B oL A I, R
1B I DR IEAE T 488 A8 HH ] Vg A T Vo ar AN AR A
M. WEERYE, HERARRINEWELWER, b
TG R R Tt R 2 A (08 (S WL BES i f #5853 v i
VoA Veoar A ah) . SRTM, A RIEHEAEE AR
EATESRZF A, W] RE 235 M e i ) B (S WL 0 L
X FAE PERT M58 «
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MAX8716/MAX8717/MAX8756/MAX8757

BFLIRKAB M
BE. WAL
Bt B8 B X 75 E AT

ARG T ESRF fUMX FIF R R M AL E . FeE
i 5t a5 R T G

fESR = fow
T

E:

1

fESR=55—F=<
2nResrCout

Xt T4 g 300kHz [ S8 78U 7 1, ESRZE s 4 e A S 1K T
95kHz, fRIFLTS0kHz. BIAFE KK NILCHETZ
S A B 45 FL 25 F1OS-CON HiL 25 38 # H A 25kHz B ESR & £
WA T LR R B 28 BT S, R 25mVpp
LU ESRESR 9 25mV/1.5A = 16.7mQ. — H220nF/4V
SANYO RERE(TPE) A BESR B 15mQ (K MH). X4
TEMI A N 48KHZ AL P A — A A, IR I R AR E R F 2 N .

FFE 2 RTFS50% (Vour / Vin = 50%) A9 A% i A HE Y
MSE, oo iR RN KT R R R A MER R
Pt .

VRIPPLE = 0.02 x VouT

H Vrippre % T Alinpuctor * Resr, SR BT T
ESR AR KA 7E Vin = 2 x Vourl, BER, banT gk fi
BN T HIG 45 A :

RESrR =< 0.04 x L x fosc

AN A SO IR R BRI RN A B R A,
MR rt. RABMEHEARAREMNESRE R, =
B T AR E TIERES . A, R A EE
BOBBURE /LR W JLIE T 4L, R A S 3R 5 L 06 10 A Bk AL
BEL, ARt IBURE R R R] R FE ST FLURK

AREE TARRE LR AR S 1Y . (B BUR AR 9 7 AR B
ok s AR bk 5 AR T SR 19 R Bk bk . 2 B
DU BT E TARIRAS, R T r e, s
JEPNESRIRAR DA T4 th AL e R 5 30 R 8 O R L
Ry, BOR R R HCBCE, HE R R S
AN JE R SUBK R T 38 e SO A TE R E IR AL
A,
PRBE TR R I, P YR s A B B T RS i Y e A R
Voo IXFPYR WA SR, (5 2 6l R e
KT AR

24

ERRETURE M T ESRAV/INM- S EUA B TAEARRE -

o 2 ek A B A B9 O 5 AR BN B IR N K
[F] A7 2 00 2 A ) PR S0 1 .4, R 7 HE B o A
P - R — D ACHUF St T W R (EBY
BRIGE SRR A B0 40 /b2 s, R A I — A R
ERIRS .

W BIEFE
B N PR 6 B R T O B AL 3 AR ) B0 PRI (Trvis ) 25K
PE I — B AR 2, A A I B RMS LI 2 L2 H
T BOANET. 5 R RE O I E A R R
MAX8716/MAX8717/MAX8756/MAX8757 % FH40/60 358
FEEA, BN AHEEM ESIVIE RS KA S HAE.
HHLAY 180° 48 AH ZL AL FE Hin AR T 10V IS o 25 F st JF 1R 52
&, HtxMEmEAEESNRE. BRISAH TE -1
SVISAFIZIVISAT R A, i A HZARMS L5 % AR
FER R RAML. WEHRRTRUE H: 40/60 B E5H 7 £k
50/50%5 AH -5 R AH TAE R s AR

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

50
45
40 / 7‘\ — |
IN PHASE
35 |
~ 30 |50/50 INTERLEAVING
2 25 | —F
= \( \ /
15
/T 4060 0PTIMAL
1.0 / INTERLEAVING
I ]
05 v 5V/5A AND 3.3V/5A
0 L L L

6 8 10 12 14 16 18 20
Vin (V)

INPUT RMS CURRENT FOR INTERLEAVED OPERATION

Irwis = J(loun - )2 (Bix1 - Bow) + (lourz - 2 (Duxe - Dot) +
(lourt +lour2 - In)2 Dot + In2 (1 - Dix1 - Dix + Dot)

Dixi= % Dio- % DoL = DUTY-CYCLE OVERLAP FRACTION

= Yourt lourt + Voura loure
ViN

INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION

IRms = ILoaD (\}Vom (Vin-Vour) )

Vin

9. i ARMSHL i

MAXIMN




XFREBY TS, e EERIFEERFE . oS-
CONYE ¥ A L2, DR 0 BT EA BT b HLIR R A AE
X LR TR LT A0 L0 A A o R AL AT G % B
ARG . N TR R R T SRR A A, Y R
FERMS i A FLLVE R T/ T 10°CHYFLZ

IIFEMOSFETI#E
PLUF A 5 MOSFET 9 K #4176 15 E ) 3= B4t %3 68 ] i
(> 20V)AZ it 15 Be 25 42 (6 K R i A9 5 vk . AR s .
A
#5310 MOSFET (Npp) 280724 A 4 Vinoany F Vinvax) I 25
R % 68 HCH JEL BEL 4 B RE 0 T S BB T A SR I i . AR
LN, Vi BB 5 FE B2 2996 T Vinonax) I B L #E
i ALT P Z A AR SEARG . 0 2R Vv BT A9 468 FE 25
HRZ, MYE B AN RS . RZ, AR ViNMAX)
B A4 AE A S e e, U R NN R AR VN
TR REAR T8, 4% 51 MOSFET (Nyp)fdf 3 538 i #E 4
T K ARFERT I IR B FERE
i3 MOSFET (Np) RV 164 538 FEL B (Rpg ony) /R AT RE /N
%R SFiE H(SO-8. DPAKE # D2PAK). % & FLAY
. RHREMAXS716/MAX8717/MAX8756/MAXS757 1
DL_ 4% 5 245 £2 (4t (9 FBL 3 2 DA S RE R FiL Ay, DA it
MOSFET S 7 5[ & 19 . 3 3 s - 27 248 A 7 2R A
B, &0, ArRes A X S lm . fERE RN,

{EIIMOSFET & — M FRETIF K, HIEARLHE BIF K.

IIEMOSFETEITHEE
TRE 1Y B IR A 0 B AE 5 S A BRI . W TRl
MOSFET (Np)i 5, i A HL T /NS BELAE $ R A K

V,
PD (N HLH) = \C/)I LNJT (|LOAD)2RDS(ON)

WH, W3R /N I MOSFET 3k B A% =5 4 AL B IsF i
FERAFE. AR, T EERFEHEE TR S, Rpsony
AERK, X WPR%I TMOSFETAREE K/, RAEERFELSTT
FAFESE T B Rpgon) FFE . 24k A ETELSV LI,
[SBUBIE L5 2 NN

MAXIMN

BFEIZABIRIZE .
EHE. WEBIEZETES

T % MOSFET (Ny) B9 JF S i FE 2 FL B R XERY , B O
EW R E| — SOARAE R A AY . SRS od 18] A 5C W ] Y
PIER . X L8R R Ah AR N R ELRE . AR Ly TR AR
He AR LI R PCB M 28055 . A RIT R IRFERY
TR AUOUR — R R LI A9 f5 7, R AERUSE B AR B Y
PR, B ENy B 22— R SR AT Bk -

PD (N4 FF3¢) =
VinguaxlLoafsw Y Qasw) |, CossVinfsw
NToTAL laaTe 2

Hrh Coss Ny MOSFET i L2, Qasw) A2 41 Ny
MOSFET Jir 75 BB A8 A0 &, Igare MR SR 2 5 H /i
UL I (SRR 1A)

fhy T 6 RG24 2% P P07 TREG 400 (C x Vin? x fgw), 24
ACIERCAS L FE LR (LA, #938 MOSFETH1 1y FF 3 35
S S AR, A PR T . SRR 60 BT MOSFET TAf
T 10 PR T L TR I LA 2 5 @ Rpsony, 1248 TAETF
Vineuax i SR AR, BRI %% R — A A
{RMOSFET.

R MOSFET (Np)Jeist, BeIR 0L T RO ) 45 P 2
2 B B KL PP R

Vout

PD (NL%&EF[F(
VIN(MAX)

J](l LoAD)? RDs(oN)

MOSFET Yy #6 F 5 BR 75 00 tH BRAE = B B 1F T, SR 17
BRTILoapovax), EIEBEA HE BRI - K e e B A7 05 -
T XX AT REME SR AL O A, WSS R R A
AL :

A'INDUCTOR)

ILoap =lLimiT -( 5

AR Ty gy 2 PR A FEL B T SOV RO U (L FLIE, P U8 T
IR 725 22 A I FL B0 25 . MOSFET Y. B A R 85 (1 BIGHRGAE
PASE B3 5 (Y T E
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MAX8716/MAX8717/MAX8756/MAX8757

FIF ik i st
BHE. WEEEHE

e — A~ 1E 1) e P& 2 S 1Y) 1 4R 5 AR (D) S BHL LR A
MOSFET [ A& Z 4% % 78 58 X s (] P Sl . 38 FRGE R,
A EFR A E DCHLIL S T Mak LI 17309 AR . ISR X &L
RESRARREMNIE, ZomET A 2.

B#EH

H AR Cpsn) A EM LB K, DU 2 Rl MOSFET i
Wk SR EER . — AL, fES S 28 RS MOSFET /Y
RSN G, 0.1 9 P R FL A L AT 2 2K . SR,
TERR SR R T 5 IIMOSFET 9 K BL i B 7 5, IR 32
FRTOIpFEZERA. EXLN AP, BRI
BRI, 768 @ I MOSFETHi 78 HL B B 28 HL 28 Tl L 5 |
B 114 L B ¥ A B K F200mV -

QGATE
200mV

CpsT =

H Quare & 5 I MOSFET S %k e 1 2 19 34 M 4% Fi,
. B0, 82 niaiEMOSFET % FAFDS6612A . 45
& TR AR R TR, B FDS6612A AY fi K B B e
#H13nC (Vgs = 5V). RALIBRARX, aritEHIrFm
HEH A N:

B 13nC
"~ 100mV

CgsT =0.065uF

FERME(E A e — DM RIZTAE, A O R A —40.1pF)
P REHLAY .

Rz fA1E =

=R F

HINGFNEBIE
RABATFERE(EZ)ZRK S LRGS0
Electrical Characteristics 3%). IR IR E2EMERE, W
W TT A5 %% ' A e /IME(FSEL = GND). R, 75 22
CH R, YRR SR ERT TIREZ TIEN, RS
AESARIR, WG IR R T i i B2 (S Wi A B4y
O R B T R A Et) . TR TR B O 19K
JEZRT, B I AE S W A 1Y R B = (Alpown) 5 T IR
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1] A 9 BT B (Alyp) . XL 2] — /D TAERLE,
oI NG

’
VINMINY = VouT +VeHg +h (W-T) (Vour +Vbis)

SRV o PV pis R B TEHURTHC 3 4 % 2 P
O A TN R/MELRR 1.5, /NGl A H AR (8 P h = |
i

BEXENEE
MAX8716/MAX8717T/MAXIT56/MAXT5THHil#s M E T — 4>
BN E], B HE TR R Y B E T MR &
AR W B K A TAE FL (2 W Electrical Characteristics
o). R RS AL TAERT, T8 18 SKIP 1915 B i,
EEHI ARG TR TRk B . ERA RN IFE, W
S B AR R T SR TTBR I8 4 il % A i & #T 1Y
Tl A, SFERCT Rk AN R TAE TR K
AHLERL BB, #E s 0 o] G e AR, (E B A8 R AR
TIF AT AR . s g T 4R Bk Rk b 48 0 B AT TBR
(VINesKIp) M -

y v 1 \
IN(SKIP) = VOUT L—fOSCtON(MIN)J

Horhfogo HI FSEL 1% 5E Y FF A= .

PCB /M

B PCB AT Ja i SEBLER T S FE AN T4t . R 19 AR

B FEATIROT 5 T AR G r IS O A A AE R (& 10).

WA T RERY TR, RLKE BT A T 2 I 1 2 e A LG AR Y T

2, FEENR SRR . R 419 PCBAT Ja BLE ST

AT VD0 -

o ORHLYUAE B BT AT RERL, JUHE AR
FE. TEREhi TAE+4r E .

o FLIRARS TGRSR T REAL . X B R ROk U
EE. RAEEHRPCB ozt L loz) nl ik 2 3R 4R
1 %8 £ . IERhAT R PCBE 80 — Ak T MERY
1155, EEREEREAEILSZ —HKN, ZMHRH
A £ L BE i 2 1 1T L R Bk
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o CHEFLIURTIN AL B (Rgpnsp ) WA i L 423% 4% 2 CSH_MICSL_
AT LA R A R 22

o WU ELAK EAATITRN, TR MR T R R
TH AR B B, TR E A A A R
MOSFET[a] #9554 Zh K HUBONIMIR I MOSFET g
FEL IR L B I8 L2 2 [ LS

o EHUFRTAS(BST_. LX_. DH_FIDL_ )R AR i3 e
BB A B (REF. FB_. CSH_. CSL_)fyHi75.

HRL I

D) EEBCE R, HE G T o (N, R
CiNe Cour FIDp, FHAR). AnSAH AIBERYIE, BT A X 4L
TCA 0 I i A P B AR A T, R R T A7 A
FTHEHE .

2) AR ICHEIIKAMOSFET I E , & UF7E IE XN, Al
Ny ¥, DUMEIELX_. GND. DH_MIDL_#k 3K )
LRTRE 4 B9 . DL_FIDH_ M 3% £k 06 250 58 5. 58
RMOSFET i g #2 il 4% 05 i 136 ~F, £ 58 B 2 50mil
Z100mil), DARUESK 35 HARBE Bt LK 5 38 B8 X B
[F] P T T A

MAXIMN

BFEIZABIRIZE .
EHE. WEBIEZETES

3) Bt A R AR K B A 5< Y T R (BST_ AR B ML
LDOS 55 % HL 20 ) W 48 It 52 30T 9 i & A8 4% i 4% 08 A

4) HEEM0ZEEDC-DCHE R dr it k. % B W HoA 1E R
APADMILHLR)Z . PTA RIH IO ER S 3,
AR — A T B SO AU T O R - . D
T A1 Rt AR B ICH a2

S) Al 2 L B R i R R A e R P A
14 1E 3 R B0 . 84S DC-DC % Hk i i R BE HE3iT 7 3%
E.

BHIEE
TRANSISTOR COUNT: 5879
PROCESS: BICMOS
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MAX8716/MAX8717/MAX8756/MAX8757

FIF i a3 a5t
BHE. WEBREHE

SINGLE

n-CHANNEL
MOSFETS

VIATO POWER
GROUND —» 8

CONNECT GND AND PGND TO THE

CONTROLLER AT ONE POINT
ONLY AS SHOWN

CONNECT THE ;
EXPOSED PAD TO —F=—
ANALOGGND | !
A.‘ ,,,,,,,,,,
A
VIATO REF o AN VIATO Ve
BYPASS CAPACITOR BYPASS CAPACITOR
MAXB717/MAX8756/MAX8757
TOP LAYER
KELVIN-SENSE VIAS
UNDER THE SENSE
RESISTOR
(REFER TO THE EVALUATION KIT)
1 [
INDUCTOR

INPUT —|

VIATO Vgg PIN

MAX8717/MAX8756/MAX8757
BOTTOM LAYER

[

INDUCTOR

/

oL I8

OUTPUT

GROUND

— GROUND

VIATO REF PIN

HIGH-POWER LAYOUT

LOW-POWER LAYOUT

DUAL
n-CHANNEL
MOSFET

DH
LX
DL

K 10. PCBAli 2% 7

e } —3
WS B (%)
PIN- PKG
PART TEMP RANGE |\~ o CODE
MAXS717ETI+  -40°C to +85°C 20 NN QPN ropee 6
5mm x 5mm
MAX8756ETI+  -40°C to +85°C <0 'MNQAFN  roape 5
4mm x 4mm
MAX8757ETI+  -40°C to +85°C 20 /MM AN poeps 6
5mm x 5mm

+HRINTCHEE
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HBFEIDXB MR E
BRE. WEIREEH

At =
=z Z"Z{Hlé

R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

%]
2X i
» EEE —— —b A ;
EIC] T
|+— D2 —] =
=
_ —| pese
I_— /2 2 " _l — I__ ’._ L LSL
IS BEE
MAHQG\\ ' (g oo U__f &
_— —
AMAA | o | e
E’*—tj— ___I. E %-nx@ -+ = Ez'/ezz
Pa=N O
l { o 4 |
— J =N
N N
DETAL A—"" L —T—
INDEX AREA 12 3
@72 X £/ A~ E‘l__ & I PIN 113 /D
A G o x 'J (035x0.35)
T0P VIEW BOTTOM MIEW
¢ ¢
(R IS OPTIONAL)
5| B
LA i
i EH— TERMNAL TP |—+=
EVEN TERMINAL COp JTERMINAL

5 DRALLAS /N AXIVI

TME PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

APPROVAL TOCUMENT CONTROL. NO. REV. 1
-DRAWING NOT TO SCALE- | 21-0139 | E | 4
| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
16L_ax4 0L 4x4 24 4x4 26L 4x4 e % 2 Do
NAX. | WIN. | NOW. | WAX. | MIN. [ NOM. | KAX.| IN. | NOM. | MAX. | MIN. uAx. | |cames WX | NOM.] Wax.| WN. ] Nom. | wax. |aLLoveD
A 070|075 | 080|070 [075 | oe0 | 070 [0.75 | 080 [ 0.70 [ 075 | 0.80 | 0.70 [075 | 080 | [Ti244-3 | 195 | 210 | 225 195 | 210 |225| ves
a1 | 00 |ooe | 05| 00 |00e 005 | 00 |002 | 005 00 | noe [ 005 | 00 |00e | 005 | [Ti244-4 | 195 | 210 |225] 195 | 210 [225] No
A2 0.£0 REF 0.20 REF 0.20 REF 0.20 REF 020 REF Ti644-3 195 | 210 | 225| 195 | 210 | 225 | YES
b 0.5 030 | 0.35]025 | 030 | 035 | 020 | 0.25 | 0.30 | 048 | 0.23 | 030 | 0.15 | 020 | 025 Ti644-4 193 | 210 | 223 | 193 | 210 | 223 | NO
D 390400 | 410 350 [400 [ 410 [ 390[ 400 | 410 [390 [ 400 [ 410 [390 [400 [ 420 | [T20442 [ 195 [210[225] 195 [ 210 [225] ves
E_ 390400 | 410 [3.90 [400 [ 410 | 390|400 | 440 [3.90 | 400 | 410 | 390 [ 400 | 430 | [T2044-a [ 195 [ 210 [225] 195 [ 210 [225] o
e 080 BSC. 065 BSC. 050 BSC. 0.50 BSC. 040 BSC. Te444-2_| 195 | 210 | 225 195 | 2w | 225 | ves
L3 025 | - - _|oes - - 0S| - - _|oas = - &25' - = T2444-3 245 | 260 | 263 | 245 | 260 | 263 | YES
L 045 [055 | 065045 | 055 | 0.63 [ 045[055 | 065 [ 0.30 | 040 [ 050 [ 030 | 040 ] 0.50 Teasd-4 | 245| 260[ 263 245] 260 263] No
N 12 16 20 24 28 Tes4a-L | 250 | 260|270 | 250 | e60|e70| no
) 3 4 s 3 7
NE 3 4 s 3 7
[ VGGB WGGC WGGD-1 WGGD-2 VGGE
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILUNETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012, DETALS OF TERMINAL #1 IDENTIFIER ARE OPTKINAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL 41 IDENTIFIER MAY BE EHER A MOLD OR MARKED FEATURE.

A\ DMENSION b APPLIES TO METALUZED TERMINAL AND IS MEASURED BETWEEN 025 mm AND 0.30 mm
FROM TERMINAL TIP,

A ND AND NE REFER TO THE NUNBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE N A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWNG CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2B44-1.
& MARKING 15 FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm

/A Lo0 CENTERUNES To BE AT TRUE POSITION AS DEFINED BY BASIC DMENSION “¢”, #0.05. B@E&L—.’Luéosn /VI /JXI/VI

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

L PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

WERDVAL TOCORENT CCNTRIL WO. L5 P)
=DRAWING NOT TO SCALE- | 21-0139 | E |A

MAXIMN 29
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MAX8716/MAX8717/MAX8756/MAX8757

BT EIC BRI (.

EE. WAERIEFES

(REARBORHR 0 R [ AT RE AR

TRITAHUNS , IR RIT B RAMER R,

At o i
£ z‘efn ,5 ( _fé!- )
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%]
a
— |
D 3 Z
le—1nr2 —|k —l e E
| L|L||.|L|L|L||.LL| |1 z
WARKING ~| L @
£ T~andoa | TE = 5
J_ = o e |
] E &N:vxm g E —L'i E2
B = '
=N =
— B4 0
hnn nn?E
o / ves DETAL. A | e/2 e A
A TP VIEW -“"'DXEJ
(R IS OPTIONAL) l
IS i i
SEATNG T |I|I— ToMNAL TIP —IEII— _'
o iz
&
L M a2 DRALLAS /W X1V
SIDE VIEW

—DRAWING NOT TO SCALE—

TS PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
TREVAL ToEUON CONRE WG

COMMON  DIMENSIONS

PKG
ISYMBOL

A

AL

A2

b

D

E

P

kK

L

N 16 20 28 32 40
ND 4 3 7 8 10
NE 4 S 8 10

JEDEC ‘WHHB WHHC 'WHHD-L ‘WHHD-2 —

NOTES!

1. DIMENSIONING & TOLERANCING CONFORM TO ASHE Y14.5M-1994.
2 ALL DIMENSIONS ARE IN MILLINETERS. ANGLES ARE IN DEGREES.
3 N IS THE TOTAL NUMBER OF TERNINALS,
THE TERMINAL # IDENTIFIER AND TERNINAL NUMBERING CONVENTION SHALL
CONFORM T0 JESD 95-1 SPP-0I2. DETAILS OF TERMINAL #1 [DENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED VITHIN THE ZINE INDICATED. THE TERMINAL #L
IDENTIFIER MAY BE EITHER A MOLD OR NARKED FEATURE.
A\ DMENSIIN b APPLIES TO NETALLIZED TERMINAL AND IS MEASURED BETWEEN
025 mm AND 030 mm FROM TERNINAL TIP,
ND AND NE REFER TO THE NUMBER OF TERNINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHIDN
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS VELL AS THE TERMINALS.
9. DRAVING CONFORMS TO JEDEC MD220, EXCEPT EXPOSED PAD DIMENSION FOR
Te855-3, 128556, T4055-1 AND T4055-2.
AR\ VARPAGE SHALL NOT EXCEED 0.0 .
11 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
NUNBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, 005,

—DRAWING NOT TO SCALE-

21-0140 ‘ K ‘*/2
EXPOSED PAD VARIATIONS

[ S

coes [ WIN [NO. | WAX | MIN. | NGM | NAX.
Tiess-2 | 300 | 30 | 320 a0 |30 [3e0]
T1655-3 | 3.00 | 340 [ 320 300 | 310 [ 30
TI655N-1_| 300 | 340 | 3.20 | 3.00 | 310 | 320
Ta0S5-3_ | 2.00 | 340 | 320 | 300 | 210 | 320
Tess—4 | 300 | 310 | 320 | 300 [ 310 [ 320
T2055-5 | 345 | 3.25| 335| 345 | 325 335 |
TatsSsM-5 | 315 | 3.25| 335 315 | 325| 33
Tesss-3_ | 515 | 525|335 315 | 325| 835
Teess-4 | 6o | 270|280 2s0 270 | 280
Teess-5_ | 260 | 270 280 | 260 | 270 | 280
Tegss-¢ | 315 | 325|335 315 | 3es| 335
Teess-7_| 260 | 270 eeo | 260 | 270 | 260 |
Te655-8 | 315 | 325| 335 315 | 85| 335
TesssN-1 | 315 | 325 335 315 | 3es| 335
T3255-3_| 3.00 | 310 | 320 | 300 | 3.0 | 3.20 |
T9e55-4 | 300 | 310 [ 320 | 300 | 840 | 320
T3239M~4 | 300 | 340 [ 320 [ 300 | 3.0 | 320
Tag55-5 | @00 | 310 |56 300 [ 310 [320]
T32S5N-1 | 500 | 340 | 320 | 00 | 340 | 5.20
T4055-1__| 3.40 | 350 | 360 | 340 | 350 | 3.60 |
T4035-2 | 840 | 950 | 940 | 340 | 3.0 | 360 |

BRALAS /VIAXKILVI

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

APFROVAL REV,

K

TOGUFENT CONTRIL N,

21-0140
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