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ABSOLUTE MAXIMUM RATINGS (Note 1)

Vpp, Vce, CSL1, CSH1, CSL2, CSH2 to AGND ...... -0.3Vto +6V
ONT1, 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.......cooeveeereeeeoseeeeeseeceeeeeeon, -0.3V to (Vce + 0.3V)
BST1, BST2 10 AGND ..., -0.3V to +36V
L= L I -6V to +0.3V
LX2 10 BST2..c.oeveeeeeeeeeeeeeeeee e -6V to +0.3V
DHA 10 LXT wvvoeeeeeeeeeeee e -0.3V to (VBsT1 + 0.3V)
DH2 t0 LX2 ............... ...-0.3V to (VBsT2 + 0.3V)

DL1, DL2to PGND ...cooooiviiiiiicece -0.3Vto (Vpp + 0.3V)
AGND to PGND ..........c.......... -0.3V to +0.3V
REF Short Circuit to AGND...........cccccoooiiiiiiii Continuous
REF CUIMENt ..o +10mA

Continuous Power Dissipation (Ta = +70°C)
24-Pin Thin QFN 4mm x 4mm (derate 20.8mW/°C
APOVE +70°C) it 1666.7mW
28-Pin Thin QFN 5mm x 5mm (derate 21.3mW/°C
above +70°%C) ...
Operating Temperature Range
Junction Temperature..........................
Storage Temperature Range .............coceeeevnennn.
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinnens. +300°C

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 \

Veias | Vce, Vbb 4.5 55
Vcc Undervoltage-Lockout 200mV typical V¢ rising 3.9 415 4.4
Threshold VUVLO |} creresis Ve falling 37 395 42 v
Quiescent Supply Current (Vo) lcc (;S;{Sand FB_ forced above their regulation 0.8 13 mA
Quiescent Supply Current (Vop) oD S;E{Sand FB_ forced above their regulation <1 5 UA
Shutdown Supply Current (Vcc) ON1 = ON2 = GND <1 5 uA
Shutdown Supply Current (Vpp) ON1 =0N2 =GND <1 5 HA
MAIN SMPS CONTROLLERS
T O Vloge eS| gy [T 2 o =0 oo s |
PANE OO Do |y |0 511020 S oo o _sm s |

VIN = 6V to 26V, FB1 or FB2,
Feedback Voltage in Adjustable Vg duty factor = 20% to 80% 0.990 1005 1020 v
Mode (Note 2) - VIN = 6V to 26V, FB1 or FB2,
duty factor = 50% 0.995 1.005 1.015

Output-Voltage Adjust Range Either SMPS 1.0 55 \
\F/EllégFeBZ Fixed-Mode Threshold Dual-mode comparator 19 2.1 \
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 %

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 Tp = +25°C.)

W R 2%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Line-Regulation Error Either SMPS, 4V < V|N < 26V 0.03 %V
FB_ Input Bias Current IFB_ VFg_ =010 5.5V -0.1 +0.1 PA

FSEL = GND 170 200 230
Operating Frequency fosc FSEL = REF (Note 3) 270 300 330 kHz
FSEL = Vce 425 500 575
FSEL = GND 97.5 99
Maximum Duty Factor Dwmax | FSEL = REF (Note 3) 97.5 99 %
FSEL = Vce 97.5 929
Minimum On-Time toN(MIN) | (Note 4) 200 ns
i 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_ = Vcc (Note 3) 45 50 55 mV
Current-Limit Threshold VT | Vesh - Vest ViLiM_ = 2.00V 190 200 210 iy
(Adjustable) - - - ViLIM_ = 1.00V 94 100 106
VesH_ - VesL _, SKIP_ = ILIM_ = Vce 67 60 53 mv
Current-Limit Threshold (Note 3)
(Negative) VNEG SKIP ;
9 VesH_ - Vest _, SKIP_ = Veg, adjustable .
S -120 %o
mode, percent of current limit
Current-Limit Threshold (Zero S5
Crossing) Vzx VcsH_ - VesL _, SKIP_ = GND or REF 3 mV
ILIM_ = Vcc (Note 3) 6 10 14 mV
VCsH_ - VesL With respect to
Idle Mode™ Threshold VIDLE
SKIP_ = GND current-limit 20 %
threshold
ILIM_ = Vcc (Note 3) 25 5 7.5 mV
' VesH_ - VesL With respect to
Low-Noise Mode Threshold VLN
SKIP_ = REF current-limit 10 %
threshold
ILIM_ Leakage Current 0.1 uA
REFERENCE (REF)
Ta = +25°C to
= o 1.985 2.00 2.015
Reference Voltage VREF IVCC " 3'5\/ t0 5.5V, +85°C v
REF = Ta = 0°C to +85°C 198 200 202
Idle Mode 4 Maxim Integrated Products, Inc. B 47 -
AXI/W 3
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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 Tpa = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
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 V
FAULT DETECTION
Output Overvoltage Trip MAX8716/MAX8717 only 11 15 19 %
Threshold
Output Overvoltage Fault- tove | 50mV overdrive, MAX8716/MAX8717 only 10 us
Propagation Delay
OL.JtDUt Undervoltage-Protection With respect to error-comparator threshold 65 70 75 %
Trip Threshold
Output Undervoltage Fault- .

Propagation Delay tuvp 50mV overdrive 10 us
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) 15 Q
) ) DL_, high state (Note 5) 1.7
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state (Note 5) 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 ns
DEAD DH_ rising 26
LX_, BST_ Leakage Current VBsT_ = Vix_ =26V <2 20 pA
INPUTS AND OUTPUTS
Logic Input Current ON1, ON2 -1 +1 bA
ON_ Input Voltage Rising edge, hysteresis = 225mV 1.2 1.7 2.2 \
High Vgg'
Tri-Level Input Logic SKIP1, SKIP2, FSEL REF 1'7 23 \
GND 0.5

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 Ta = +25°C.)

W R 2%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Leakage Current SKIPT, SKIP2, FSEL, 0V, or Vce -3 +3 PA
Input Leakage Current ILIM1, ILIM2, QV, or Vcc -0.1 +0.1 uA
Input Leakage Current CSH_, 0V, or Vpbp -0.1 +0.1 pA
Input Bias Current CSL_, OV, or VpD 25 50 pA

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, ViN = 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
Quiescent Supply Current (Vo) . g;t{sand FB_ forced above their regulation 13 mA
Quiescent Supply Current (Vpp) Iob CSL_ and FB_ forced above their regulation 5 VA
points
Shutdown Supply Current (Vcc) ON1 =0ON2 =GND 5 pA
Shutdown Supply Current (VpD) ON1 = 0ON2 = GND uA
MAIN SMPS CONTROLLERS
PWM1 Output Voltage in Fixed VN = 6V to 26V, SKIP1 = V¢,
Mode Vourr zero to full load (Note 1) 3.255 3:375 v
PWM2 Output Voltage in Fixed VIN = 6V to 26V, SKIP2 = Vcc,
Mode Vourz zero to full load (Note 1) 4.925 5105 v
Feedback Voltage in Adjustable VIN = 6V to 26V, FB1 or FB2,
Mode Vre_ duty factor = 20% to 80% (Note 1) 0.987 1.023 v
Output Voltage Adjust Range Either SMPS 1.0 55 \
FB1, FB2 Fixed-Mode Threshold Dualmode comparator 19 5 1 v
Voltage
FSEL = GND 170 230
Operating Frequency fosc FSEL = REF (Note 3) 270 330 kHz
FSEL = Vce 425 575
FSEL = GND 97.5
Maximum Duty Factor Dmax | FSEL = REF (Note 3) 97.5 %
FSEL = Ve 97.5
Minimum On-Time toN(MIN) | (Note 4) 200 ns
CURRENT LIMIT
ILIM_ Adjustment Range 0.5 VREF V
AXI/W 5
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, FSEL = REF, SKIP_ =0, VoN_ = Vium_=Vcc =Vpp =5

noted.) (Note 6)

V, Ta = -40°C to +85°C, unless otherwise

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Current-Limit Threshold (Fixed) Vumit— | VesH_ - VesL _, ILIM_ = Vcc (Note 3) 44 56 mV
Current—Limit Threshold v | Vest - vest ViLim_ = 2.00V 188 212 iy
(Adjustable) ViLIM_ = 1.00V 93 107
REFERENCE (REF)

Reference Voltage VREF Vcc =4.5Vt055V, IRgr=0 1.98 2.02 V
FAULT DETECTION
(Tjhurf:;o?gewo'tage Trip MAX8716/MAX8717 only 11 19 %
?rLingu;rtéggjlg/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) Q
) ) DL_, high state (Note 5)
DL_ Gate Driver On-Resistance RpL Q
DL_, low state (Note 5)
INPUTS AND OUTPUTS
ON_ Input Voltage Rising edge, hysteresis = 225mV 1.2 2.2 \
High Vgoz-
Three-Level Input Logic SKIP1, SKIP2, FSEL REF 17 53 Vv
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 high-
er 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.

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

3.3V OUTPUT EFFICIENCY 3.3V OUTPUT EFFICIENCY 3.3V OUTPUT EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT vs. LOAD CURRENT
100 v . 100 s 100 a
L ™ [ ol I T
0 MODE L L t"/" \ % o | SKIP //,—;FIF N % o L SKIP L~ %
T g A g g
,)/ / 2 MODE /a. / 2 MODE L Vel 2
= 4 < £ < Y
= 80 A = 80 /5’ / = 80 g ‘/7
2 LOW- PWM 2 ¢ ) 2 A1 A
g NOISE ODE g X g 7 /
T (1] MODE =70 LOW- PWM £ 70 , PWM
NOISE MODE 7 LOW- ODE
MODE 7~ NOISE
60 / 60 60 MODE
Vin =6V } Vin=12V Vi =20V |
50 50 N 50 A
0001 001 0.1 1 10 0001 001 0.1 1 10 0001 001 0.1 1 10
LOAD CURRENT (4) LOAD CURRENT (A) LOAD CURRENT (A)
3.3V OUTPUT VOLTAGE 5V OUTPUT EFFICIENCY 5V OUTPUT EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT vs. LOAD CURRENT
340 x 100 2 100 o
Lo ER el il -
g mooE || 447 g SKIP T s
5 90 Y. a8 5 90 MODE ¥ %74 5
= LOW- z % / | pAnt 3
o 3.35 NOISE 9 / 9 { A
= MODE i‘_’ 80 7 = g y4
FAILN > 7 I\
§ \\"4 ‘SKIP £ Flg PMV(V),[\?F = [ wov- 1/ PUM
= H S ODE ) fl  NOISE
2 i \/‘MODE =70 / g 70 frET MODE e
3 330 IF
| / /|
L PWM 60 60
MODE A / b |
‘ Viy =12V H , Vi =6V ] V=12V
395 . . 50 H L 50 2 R
0 1 2 3 4 5 0001 001 0.1 1 10 0001 001 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
5V OUTPUT EFFICIENCY 5V OUTPUT VOLTAGE 2.5V OUTPUT EFFICIENCY
vs. LOAD GURRENT vs. LOAD CURRENT vs. LOAD CURRENT
100 S 515 2 100 T T 11T 3
z 2 | Vin=12V 2
42 £ H L=4.3uH nwliE
o | skp - ;}?’ g H o [—HHHH I 5
ODE % 2 510 [ Low- z SKIP » ]
= = NOISE =[] mooE P
2 o |l / & —— MODE W /
= AN = o 1L = YOI
= / ,: / S 505 | SKIP = /i /
o /) PWM 5 H \ ODE 2 o
5" 7 MODE = ; m 1 AT P
i o = A Y = i
NOISE 500 SRV ; )
60 MODE X 60 |ttt knoo\%ENOISLWW
4 — 1 PWM L
j i AR
50 N 495 L 50
0001 001 0.1 1 10 0 1 2 3 4 5 0.001 0.01 0.1 1 10
LOAD CURRENT (4) LOAD CURRENT (A) LOAD CURRENT (A)
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(Circuit of Figure 1, ViN = 12V, Vpp =

1.8V OUTPUT EFFICIENCY

NO-LOAD SUPPLY CURRENT vs. INPUT

BT EHFIE (4E)

Vce = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

NO-LOAD SUPPLY CURRENT vs. INPUT

vs. LOAD CURRENT VOLTAGE (FORCED-PWM MODE) VOLTAGE (IDLE MODE)
100 T TTTI % 28 E 10 1 1 1 1 1 1 1 1
| Vin=12v g I SKIP1 = SKIP2 = GND OR REF —
L=3.2uH W NIz 2% &S = ONT=0N2 =Vce —]
% HH . g g
| R Ipias R
| | SKIP — H = E =
s w0 MODE ) = I s
> ‘ R w w
2 yallli £ " 2 s
(=] R < /] o
£ / £ - P = T =
K MODE 5 / S 01 Iy
N CLTT I / 2 =
60 3 LOW-NOISE L
MODE 4 SKIP1 = SKIP2 = Vige | -
i ON1=0N2=Vce
% | LI . [ 111 oo
0.001 0.01 0.1 1 10 0 4 8 12 16 20 2 0 4 8 12 16 20 2
LOAD CURRENT (4) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
OUT2 IDLE-MODE CURRENT 0UT2 SWITCHING FREQUENCY 5V OUTPUT VOLTAGE
vs. INPUT VOLTAGE vs. LOAD CURRENT vs. INPUT VOLTAGE
29" AXMOM DUTY : R S ; o0 g
18 | CYCLE LIMITED — & = SKIP2 - Voo & &
16 \ % | 2 = ’ g 5
= T = 4 2 // S
= SKIP2 = GND : = AL i - z
e 14 \ S 100 | SKIP2 = REF A 500 ]
wJ —T [da)
£ 12 S 7 2 /
= \ = AiliFaS = g
w10 /= = flC NI =
S 08 — 2 VT TN SKiP2 = GND =
= SKIP2 = REF 5 a1/ S 495
= 06 2 A s *
= = y 4
04 »n 7 /
0.2 4 y d SKIP2 = Ve
0 1 4,90 ‘ ‘
0 4 8 12 16 20 24 0.001 0.01 0.1 1 10 0 4 8 12 16 20 2
INPUT VOLTAGE (V) LOAD CURRENT (A) INPUT VOLTAGE (V)
3.3V OUTPUT VOLTAGE 0UT2 DROPOUT VOLTAGE
vs. INPUT VOLTAGE vs. LOAD CURRENT
3.40 e 0.4
S : s 03 ’/
5 33 5 B pd
= = P
2 S 02 L
5 5 /
= I 2 L
3 330 2
/ = 0.1 //
SKIP1 =Vee Vour2 ‘: 48V
325 | | 0
4 8 12 16 20 4 0 1 2 3 4 5
INPUT VOLTAGE (V) LOAD CURRENT (A)
8 MNMAXIW
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(Circuit of Figure 1, VIN = 12V, Vpp = Voc = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

STARTUP WAVEFORMS STARTUP WAVEFORMS STARTUP WAVEFORMS
MAX8716/17/57 toc18 MAX8716/17/57 tocl MAX8716/17/57 toc20
B S S A LARAA A S LARAMS AARAS SRR —
: A 5 | A
12V — — 8 53 [~
" +f
0 _J e S . C B
0 [ Vo c
v : - D 525¥ ettt SO CTITEY e
— e 1 : D
0 fe /——-— ; e 1 i
ol oo e e L N Loidedonde.
0 o bt . A — E
1 SKlPZTGND, HL_OADQ; 1kQ
0 ‘ 0 J—”,m F
: RLoAp2=1Q A oo Lo
400us/div 1ms/div 1ms/div
A. LX2, 20V/div D. REF, 2V/div A.DL2, 10V/div D. REF, 2V/div A. ON1/0N2, 5V/div D. 0UT2, 2V/div
B. ON2, 10V/div E. OUT2, 2V/div B. ON2, 10V/div E. OUT2, 2V/div B. PGOOD1, 10V/div E. OUT1, 2V/div
C. PGOOD2, 10V/div F. ILxo, 2.5AV/div C. PGOOD2, 10V/div F. ILxo, 2.5AV/div C. PGOOD2, 10V/div
Vcc UVLO WAVEFORMS STEADY-STATE WAVEFORMS
. - . . . MAX8716/17/57 toc2 " - - - . MAX8716/17/57 ‘.DEZ
: : A
5V 5V
12V
A
0 B
5V B
H H H B d B C
c AASANRE i
5V .. SKIP1 =V, SKIP2 = Ve, loutt = 1A, loutz = 1A ..
D 3.3V o S ™ : Ve D
0
12V
0 + E E
. . . i . . . O
4ms/div 2us/div
A. Vg, 2V/div D. DL2, 5V/div A. 0UT2, 50mV/div D. OUT1, 50mV/div

B. 0UT2, 2V/div
C. PGOOD2, 5V/div

MAXIN

E. lixo, 2.5AV/div

B. LX2, 10v/div
C. Vi, 50mV/div

E. LX1, 10V/div
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(Circuit of Figure 1, VIN = 12V, Vpp = Vcc = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

DROPOUT WAVEFORMS OUT1 LOAD TRANSIENT SKIP1 TRANSITION
" MAXB-ﬁ 5/17/?7 10023 - !MAXBTW 5/17/?7 toc2: ; ; - - r MAXB.716/17/-57 0025

osp b }----3-|OUT1:3UW]A-3----

D 0 JELL‘M%%W&WW‘AUJJLU D

2us/div 20us/div o 20us/div
A. OUT2, 50mV/div D. 0UT1, 50mV/div A. CONTROL, 5V/div C. ILx1, 3A/div A. SKIP1, 5V/div C. OUTH, 50mV/div
B. LX2, 10V/div E. LX1, 10V/div B. OUT1, 50mV/div D. LX1, 10V/div B. LX1, 10V/div D. Ix1, 2.5A/div

C. VN, 50mV/div

SKIP1 TRANSITION SKIP1 TRANSITION

MAX8716/17/57 toc26 MAX8716/17/57 toc27

o oo
334 M ¢ 334 ST ¢
T AR UL L : 260 foiit g
o P LY o P
o 20us/div o 20us/div
A. SKIP1, 5V/div C. OUTH1, 50mV/div A. SKIP1, 5V/div C. OUTH, 50mV/div
B. LX1, 10V/div D. Iy, 2.5A/div B. LX1, 10V/div D. Iy, 2.5A/div
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HBTFEIZRBRMAIZE. FRE.
R IR 15 I 58

5[ i BF
Bl
B4 &k
MAX8717/
MAX8716 | |\ v eres
v HEPLFL RS A . T — N 20QHLPHE B B B ARG HLIR(+4.5V~+5.5V). R I pFel kY f %
1 ! cc HL 200V oo 2 1 5 AGND.
_ SMPS 1 f M 75 A =X 2 il . SKIPT5 GNDAHIER, TAETE IF 3 1025 PR (ki) B2 5L,
2 2 SKIP1 SKIP15 Ve MRS, TAEAEPWMABR S ([ EMER). SREFHGER, TEAEMMAERL.
20VEMERERH . REFS5AGNDIRIER: — MK T % FOApFRI M SR A 17558 . 1%
3 3 REF FEL S 5 AT 4R (L v SR SOpA B L IAL - (H FI% HEL P 3 vE IR B 138 & B A1 i 1 P A B, R T
AR AR 8 P 22 0 L e 1) BRI TR 25 10 5 (S WAL TAEAFE) . 24ONTHION2 35 i L 1
F, JEE .
_ SMPS2 i M 5 L X 2 bl . SKIP2- 5 GNDAHERY, TAETEIEH 2SR (ko) #E=t.
4 4 SKIP2 SKIP2 5 VeoMiEmt, TAEFEPWMBLE (Bl & 9%). SREFHIER, TIEFERMAHI.
B . 1% HLT R i A T E AR I R SR . FSEL S Ve MR,
— 5 FSEL FF oM N S00kHz, SREFMIGERS, FFoe8i N300kHz, 5GNDAHER, FFMmsE N
200kHz.
5 6 ON1 SMPS1{#i E#I A . ON1 & B F-HF SMPS1 TAE; ON1 Jg ik Ha “F-Hsk SMPS 1 1 .
6 7 ON2 SMPS2fdi iEs A . ON2 Yy &5 H “F-Hsk SMPS2 TAE 5 ON2 A Fi, “F- B SMPS2 17 .
SMPS2 U PR T TBR I8 . TLIM23% B Veeht, PRI TBR B2 E R 50mV. 7Em] 5 #ial T,
— 8 ILIM2 CSH2FNCSL2 2 [A] fe BR 37 1T PR A% A 25 T ILIM235 F R /9 1710, ILIM 235k B, 9 31 8] 24 500mV
220V, Y2 S0mVEE E 1 ZHEITRY R Ve - 1V.
7 9 PGOOD2 SMPS2JF i L IR (5 5 i i . FERUR shRISE Wt R A, 05 SMPS2 L J Fb H A 4 i1 10% ,
PGOOD2 J 1k HL -
8 10 FB2 SMPS2 it A . FB25 Ve MR #R B ESVETH . Al AR, FB2IREEE1V.
9 " cSL2 SVIPS2 9 HEL I AG I 67 i A0 322 42 28 FL SR I T 1 10 S . PRI 45 M T TR AR [ 1 HL i A
M7= .
10 12 CSH2 SMPS2 ) FEL AR I IE iy A0 . 4 B SRR I T 10 I3 . R4 HE T WIS ] ) LI A
M7=
» 13 BST2 SMPS21f) A 2877 sh L e . AME— AN HA — A 2R, WER. BST2HB—4
A 39 FELPE AT X DH2 A9 R AL s A7 0 A
12 14 DH2 SMPS2 4 i 1 MR B8 s . DH2 RS PR A LX2 2] BST2.
13 15 LX2 SMPS2 [ FLIEFE $e0 . LX2 4 28 FL T 5o M. X2 2 = i AR B 32 DH2 F) EE YRR i -

MAXIMN
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

5| I B (4E)
S| H
MAX8717/ =L ThaE
MAX8716 MAX8757
14 16 DL2 SMPS2 AR IR 9% sl . DL2 94320 M\PGND £V«
15 17 VDD DL_#l K sl B B U A . 2 R SV,
16 — GND TR AR . AR £ B 2 GND.,
— 18 PGND R
— 19 AGND Bl . T HBIE #E B E AGND.
17 20 DL1 SMPS1 R MR 9K sh 2 g Y . DL1 Y421 MPGND 3| Vpp .
18 21 LX1 SMPS1 Y FELIGZE $0i . LX TR TR oM. LX 0 J2 w0 AR 0K 5 g DH L 74 Hi Y548 s -
19 22 DH1 SMPS1 ) i AR 9% o4 i . DH1 1942 0& MLX 18| BSTI .
SMPS1#) 5 2677 Sh L2 MR . AME— DA — TR, ME TR, BSTIHREBE—4
20 23 BSTH T 661 PR BEL AT DELL A b FBL 370 4 47 5
SMPS 1 # FELJ0AG 0 1E iy A0 . 3% 428 28 WL SR M G A4 09 1E o . PRI 845 M T R AR [ Y HL A
21 24 CSH1 Wt
- o5 CSLA SMPS T {14 EELJ0AG I 646 A . T2 8 B AR I G 00 s . RIS 24 H 1 TR S [ 19 R L A
M7= .
o3 6 EB1 SMPS1#Y S 4k Adii . FBLE#E B Ve B B2 M3.3VEIA . FER MR T, FBIAEE
V.
SMPS1 9 FF I LI AF 5 St . AERR sh RIS f e, AR SMPSTHE & H IR s MK
24 27 PGOODT | 1%, PGOODI KT K
SMPS 1 0{ R T TR 985 3. ILIMI 34 % Ve, PRI TR B2 8 R 50mV . 76 /] k=
— 28 ILIM1 N, CSHIFICSLL P i () FR vt 1 FR A4 #F A TLIM2 B R 9 1/10,  TLIM2 HE S F 75 B > 500mV &
2.0V. Y12 50m VLA (2T TR A Vee - 1V.

#2855 B
MAX8716/MAXST17/MAXST57 # e j FHHL 2% (K11) 7= A28
YOS B o P 3 S 2 FA RN SV/ISAFIZ.3V/SA FHLIE . 3%
HLE 5 AL WOV R 24V, TR LEL, F25H T
I G T
MAXS8716/MAXS8717/MAXSTST P & P38 &t =X ] 5 41 2 g
RS, TN RV . LA 5 45 T R E
WP F S A AR, /N T AN A8 .

12

SMPS 5V#EEEE (Voo Vpp)

Br KR AR (B ACER #) 4, MAX8716/
MAXS8717/MAXR757 FF LI (SMPS) &7 2 —>5V (1 I
HHEE. VppEMOSFETHMR IR g (1 L IE, 1 Ve ll2
HEHRIE . Vpp B 5 4MEB4.5V ES SVHLIEME, Vpp
MVl #E# —PMRCUEW 48, WME1FI~. g RKH
JRHL I N -
IBIAS = IcC + fsw (QG(NL1) + QG1(NH1) +QG2(NL2) +
QG2(NH2)) = 1.3mA £ 40mA

Hep: IeeN13mA, fow AFF M, Qg AMOSFET 44
FMFL . Vs = SV SR F A .

MAXIMN
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W R 2%

~a INPUT (Vjy)
15V BIAS B> 5 _L o
1uF (2) 10uF
L v
DasT1 ¥ Desn
Nig MAXI 1=y
DH1 MAX8716 DH2 | gy VH2
BSTI  MAX8717  BST2 —
gE;ST; MAX8757 . Sﬁ“é
Jw T
v . e |—e-
5 |
5.7uH NL2 L2
NL1 5.7uH
*PGND
*AGND 47
= Rese
CSH1 CSH2 me
3.3V PWM 5V PWM
< CSL1 cSL2 >
OUTPUT - OUTPUT
Lo i l@
: ! * 220uF Voo »—— Bt FB2 |—— Ve :
R1
20Q
Vee +5V BIAS
PULSE- (g SKIP R3
SKIPPING 100kQ2
CONTROL | m——] SKiP2
PGOOD1 ® » POWER-GOOD 1
[Sm— [\ PGOOD2 » POWER-GOOD 2
ON | OFF Crer
0N 0.22uF
e
"""""""""""""""""""""""""""""""""""" *FOR THE MAX8716 AGND AND PGND,
DEFAULT (Voo m—— ILIM REFER TO A SINGLE
CURRENT FSEL |—— REF (300kHz) ¢ PIN DESIGNATED GND.
LMIT [ vee m—o 1LIM2

%7 POWER GROUND

—L anaLos crounp

MAX8717 AND MAX8757 ONLY

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

P 1. Fivif 7 T 1

MAXIMN
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

RN REN AT HERE

COMPONENT

5A/300kHz

5A/500kHz

Input Voltage

VIN =7V to 24V

VIN =7V to 24V

CIN Input Capacitor (2) 10uF, 25V

Taiyo Yuden TMK432BJ106KM

(2) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

CouTi, Output Capacitor for 3.3V Output Sanyo 4TPE220M

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

150pF, 4V, 25mQ low-ESR capacitor
Sanyo 4TPE150M

CouTe, Output Capacitor for 5V Output

150uF, 6.3V, 25mQ low-ESR capacitor
Sanyo 6TPE150M

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

NH_ High-Side MOSFET

Fairchild Semiconductor FDS6612A,
International Rectifier IRF7807V

Fairchild Semiconductor FDS6612A,
International Rectifier IRF7807V

NL_ Low-Side MOSFET

Fairchild Semiconductor FDS6670S,
International Rectifier IRF7807VD1

Fairchild Semiconductor FDS6670S,
International Rectifier IRF7807VD1

DL_ Schottky Rectifier

Nihon EC21QS03L

Nihon EC21QS03L

(If Needed) A, 30V, 0.45Vs 2A. 30V, 0.45V;
5.7uH 3.9uH
L Inductor Sumida CDEP105-5R7NC Sumida CDRH124-3RINC
7mQ +1%, 0.5W resistor 7mQ +1%, 0.5W resistor
RSENSE_ IRC LR2010-01-R007F or IRC LR2010-01-R007F or

Dale WSL-2010-R0O07F

Dale WSL-2010-R007F

H/fE (REF)
TE NIRRT B, 2V R o TR A ORE B T A
+1.5%, [HULREFA[VENRE IR0 REFuE . REFEA —4
0. 1pF g 8 K {9 P & L 28 55 1 B GND . 3 A 3 UE PR W]
AN B2k B A g SO 1) i H PR 3 T 1O A P IR T FELIAE

SMPS i[5 BF
LVeeTFE2VELERE, fE3h ERE A (POR), KE. iFHE
DL Je B T i B M e 1 78 2 . POR FEL 5% (7] s 1G22 2K
B E SMPS#E hI S B BTG 2 Al — HE N & . IR V& T
Vee UVLOTIFRME, Voot AR ESIE (UVLO) HLE%2E ||
FF R hE.

L e s ), PN A Bl H I R 3 B T R T R
AT BEA S AR TR LI (S 0L L7 T AE 43P I STARTUP
WAVEFORMS).

SMPS{EEE#HI (ON1, ON2)

ON1ATON2 R it S7.4% il i tH R SIS . T AT R 7
RS , AT {5 (R ASF  Re l SE R 3
ARSI 3, AR — AR T AR A ON_ZE R 7 — 41

14

R2. THENE

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

MAXIMN
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W IR IE#l g5

MAXIMV
MAX8717/MAX8757

FSEL 0SC
L vy Yy .
SKiP1 _ _ SKiP?
ON1 i - ON2
ILIM1 4 - ILIM2
CSHI - P CSH2
CSL1 o B CsL2
BST1 o PWMT PWM2 - BST?

CONTROLLER CONTROLLER
DH )/ (FIGURE 3) (FIGURE 3) \I\ DHY
X1 \l\ /l/ X
Vop Vop
DL )/ \I\ DL2

PGND \l\ g
\i \
5 A A A A 5
DECODE DECODE

Pl (FIGURE 5) (FIGURE 5) Fe2

= =

= = = =

gl 2 2| E

\ \

POWER-GOOD AND POWER-GOOD AND

PGo0DT FAULT PROTECTION FAULT PROTECTION PGo0D:
(FIGURE 7) (FIGURE 7)
2. hFERER]
P APGOOD_. #lhn, # K ON1ZE#F PGOOD2, M B B FAE K BT

A 0UT1 2 AEOUT238 IS 52 Ja TR HUR 3l . K ON_RLAR ]

1SRN IPaTi (R Ve

MAXIMN

HON_edi 5 HREFRE N TF IR BUR 3h. BUa3h e, i
H7E2ms KOV T — 52 BHRIRTE B iR &A% B Y AL IS . Xk
B TR, 38 AR HE P AR i T — AT HURAY B
THHIE] .

2 ON_AZ R AR e A A % s e ol e PR e s s /5 30
BORWTIERR . I il A LS . — i 0
BB AN 2 Ml A 5 — B L S . FERORIRT IR,

15
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

FLEE AT FEAms IR R RE R0V, X RERAR T 7] F L
U, DT O 7 i SR e B . ORI A RS
DL_# 983 A i F, A FION__EFHTEk ik 5 ghid 72 .
24799 i L AR O IRTIN v R SR G

BIEHFE. BB PWMEEZS
B HL R 2 PW ML 1l 25 9 A% 00 56 4 B 02 — A Z A
FIREAR, EXTPEE S HATRA: i R AR X T
B EMIRZERF SR EAMEES (B3). MAX8716/
MAXS8717T/MAX8757 R I E B R FI&ity, HiL THEMNZ
JE g R R AR, A B TR RR AR A R T
W 2 TR AR RS . MAXS716/MAX8717/MAX8757 i 31 i 43t
TR AR A, SOV A B AS (9 it LS . K PR B 4 £
FEHE0.1% B LR AR R AT 1R 22, ()R B 498 2 AT A
R, AT NG AR, BEAESA.

PFEEFE (FSEL)
FSEL#i A FIRIEFPWME A By FF i, KIGHT
FSEL#E#: 7 05 FF MR X M 2. R & 0 TAE
B (500kHz) A BT W/N= GRS, (HEHKTFRHiFE,
PR FEGCR AL, &6 TERERB/NBE AR T %% .
K MEARE (200kHz) TAEBLA TR ferm, (HEATH
R TCAH R T T EEL 8 A 25 1] () AR

SEHIPWME=

AR RR MR P [ A0 TAERESC, 44 SKIP_ i =i ml {3 4
BTomEPWMAE . Xk ks I TR LR, R
FLRCFEL I S 1) . ZE SR RIPWMAR ST, T e MR (R 518 2
5 AH 19 725 2 R U R 3 ML TR (7 BmA 22 20mA 2 (8], R AR
MOSFETFIFF 45 R 1M 57«

& T (E#E#] (SKIP_)
MAX8716/MAX8717/MAX8757H —A~SKIP_#i A%, #EHS
AR B TAEAE AR E SR . k4R, # SKIP_
HHEF|GNDELREF, 5t Al DA A sl A% 1F AR 72 il 45 A9 1 %

16

P . Al TR AR B AR, 2 FL A T A A U
RUBHLI A0S, 42 & 2K DL f Ak . X RE T BH Ik
FEL SRR A AR, R R O AR T g o 4 o g B o
— Sk, DU o e . EBRIK T, Vpp
TIHFERRAR, XA s . EARM S Bk T
R RERCRIA R, ESROBEENT -2, =
HOT R R T IUE.

#3. FSELELE xR

FSEL SWITCHING FREQUENCY (kHz)
Vee 500

REF 300

GND 200

FHREETR TR
FEBR BB, kR R TTRR DL A
T HL R i S R A T BR B, PR R R & R H S
HEY . BEREMT, SRR P T A A R
PR, 29 Rk R TR (FRILIM_ % %8) 1920% (SKIP =
GND), s EH MM TR, 2RI TR (H
ILIM_ % 5E) [10% (SKIP = REF). X il 10 {# 15 il 2 75
AR — AR /NRER . e T, FER
MR 2 R TRR DA FRIAS B 3 7 — A Sl JE . BT
b R R B AR T SR R T A R R, g R AE kAT
—defikat. L, FEREEOT, R A
LU A .

B ST # B hk i AR 20
PR AT, A A PN e A A AR B B U
s PEMARC (B4). X FpOI#esz — S LA O, 14
P e 7 PR AT A I 8 IR AR T S Y S I . 5
FH Bl CSH_MCSL_K M & . —H Vegsy -
Ves, B E3mVASE FRFTIRLT, B 28 DL
LA (1B]3) . X b ALl o 9k Ak v PEMIARE -5 4R Bk Mk
T PWMURE 3 2 ) ) B 47 s R i 5 5 A 3 5 Rl JRR L O 1)

MAXIMN
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W R #l g5

CSH
CSL

SKIP
DECODE

0.05 x Vimir 0.1 x Vi

FB

REF/2
SLOPE COMP SOFT-START
SOFT-STOP
ON
a DH DRIVER

0SC

-1.2x Vymr —

3mV ——

p
v
s S ;D—»DLDRIVER
L. o .

B3, PWM | 2 BEAE

F (OEW “IeAE R M) R — 2. PFM/PWMAS i
)f—iﬂ@ﬁlﬁ@ﬁlLQAD(smp) A =R/ W /{1

lLoAD(SKIP) =

MAXIMN

(Vin = Vout)Vout
2LVinfosc

LRREE BT AR CE U A BB TAERS, JF R
RE2BAAREL, XREWN, XD SRR,
A e AN (] A PR, T A PEMIMR P 1 2 2 R (1] 3R
P IPTE . R, BBV, R T 2R
FIH S BRI, WS R (M e L R B LB AR
FREE), HAH RSB . R, i AR U E
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

x4 SKIP_ftEX

SKIP_ MODE

COMMENTS

Vce

Forced-PWM mode

Fixed-frequency operation.
Constant output ripple
voltage.

Able to source and sink
current.

GND Skip mode

High efficiency at light
loads.
Source-only applications.

REF

Low-noise skip mode

Good efficiency at light
loads.

Two times smaller no-load
ripple and 4 times higher
frequency compared with
skip mode.

Source-only applications.

:

__Vour
Vin x fosc

ton(skip)

------------------------------ ILOAD(SKIP)

INDUCTOR CURRENT ———————— &

ILOAD(SKIP)
oo Nmmmmmmeme oo oap = ~LOAD(SKIP)
LOAD ?

S

ON-TIME TIME

*®5. TIREKEER

4. BBk /A L A FE T R

MODE CONDITION COMMENT
DL_ tracks Vcc as Ve 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
Ve falls below 1V (typ).
Run ON1 or ON2 enabled Normal operation.

Output Overvoltage (OVP)
Protection

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.

AR S THT SR G R T W B R DL R R T G A 2
IS (4 )2 AR A PR LRI

B EE

Electrical Characteristics 3¢ ¥ ) B I iy H A FE e bR 512 £
WERMUIRA . MR T/ETFIELE RN, MAX8716/
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HBTFEIZRBRMAIZE. FRE.

MAXST17/MAXST57 1) Jal B s Ar T4 200 A WA, 3,
SCRR Y U o R LA R R B ik R P
M R SO LR A 50% . TEPWMABE R, GEZES)
T, W EEMERITTEARIT:

A ViN =W \Y
Voutewm = Vo[ 1- sLoPe (N NOM))_( RIPPLE)

VIN 2

HA, Viom MaFREEEE, Ascop N 1%, VrippLEE
i U RS (VRippLE = Resr X Alnpuctors 2 W fiit
LR EFEER Y ) -

EARELAE TR AT (Iour < ILoaD(skip))» MAX8716/
MAX8717/MAX8757 Ve #E s oL Ty 8 A8, R,

SR EN B EEE RS TIRELESRWIIR.
TEPEMAR R (IR FHX) T, AR T H1 4 el
VIS L

(fs_w) ipLe Resr
fosc

Hp, Vo IFRFRE R, fosc N #BIR % 4 1 E 1
Fﬁﬁﬂéiﬁz fswjﬂ*ﬁTE/J}Fi’él/Fﬁﬁ IIDLEj\?IyISHﬂ({EPHT
A9 25 PR A 2 B JBG EEL T

VNOM + 5

VouT(PFMm) = 5

AR/ BIEHIHEE (WERE)
¥ FB1. FB2iEH:E| Voo, M IRAFE & 19 SMPS fii ) HL &
(4l k 3.3V, 5V) XA e R R B R T
CSL_ 58404t 2 8] ) FLPHL 4 FE AR U Y . AN S B s . 25
¥ FB_i# 8| CSL_FMIGND 2 8] () FLBHL 43 FE g b, 3 w] Xof
AF S ) b LR BEAT R T, JRTYEREI N IVES.SV. R2
(FBHI AGND 2 [A] i FELFH ) BL10kQZA 4, R1 (OUT FMIFB2
B HELBEL) A THEA SR

V
Rt = Rg| —2T= _1
VFB_
Hrp: Veg = 1V (hr#R1H) -

BRIFR#F (ILIM_)

B 370 FRL s AP 22 0 R U AL (CSH_MICSLL) ke PR
il e (L PEL R L IAE . AR AL LA 5 (DB T BR LT TR

MAXIMN

W R #l g5

PWM ¥ il g8 5 3¢ 25 33 MOSFET (3). 4R % 2e Y
= TR ERET, A0SR AE S A B B PR AT PR
PUR, PWM#ES il g5t AR 2 J8 s (9 95 5 A 3 . SEPR i i
R 07 % PR I 2 U PR AL T T PRAIG ,  HE 25 O H SRR st F
T Wb, KA MEkEE SRR, B
JAE . TFEPERAE S (Vour / Vin) B £

TESRHIPWME R T, MAX8716/MAX8717/MAXR7S5T iR B
FEAT A BRE,  LABT 24V oy W ST P T IS P 8% i) B O 2o
K. AEBRIIIRA A ERBRRITRK-120%, H 24757
ILIMAS R & 1E [ PR3 (19 AR fb T AR 4L

ILIM ﬁ%ivccﬂﬂﬁomrﬁﬁﬁﬂé{a‘somv L A] DL 3
TLIM_ i (9 7 B BEL 0 FE SR R T BR AL T TRR . S T 3RS 2
% (R FEEFNPL T 0 RE 01, A ERR I AT B 2pA £ 20pA.
BRAL I TR 9 9 15 YE L 2 S0mV ~200mV . IR, BR
PR HL R RS B % T ILIM_ SR B R A9 1710 B140: 3] 50mV
B EZ RN Vee - 1V

T A% I PCB U THHE N RAT J5y, DABA R S FIDC iR 22
RS CSH_MICSL_ b1 22 43 ik 5 5 7 LR g . 1C
MR ARSI A M B B, RfE & EEALE, 5
K 37 EL BE SR P Kelviné ) 7 =X 32 42 .

MOSFETHf#R3Kzh#§ (DH_, DL_)

DH_#MIDL_Hsh#s s b T s S R sl Bk
RF RIS R MOSFET . X 52104 W A g 5 25 iy
FASUHTT, XRNWAREARKIVN -VourZE. =il
WIKBhas (DH_) 09U E AR AT R2A, K 2% 3K
has (DL.) BRI N 1TA, TR ALY R3.3A. XAEE
R EL G R HR AT R A 5 2 A AR SR B Rk 3 . DH_{ 3l
PIMOSFETHA 3% 1 BST_ A 4% 45 - HE 25 f 7 8 it
(K16), DL_[F] 45 % i UK 2 2% W & 82 fh ShFRSVELIE (Vpp)
fitH.

9 3 S 4 DX ] FL s W A DL SR sh e FIDH_BK 5h 8%, LAB
1EFEAFETHE B — A FETSE & KW 2 AT Sl . XFEAH
3 S A6 [X IS} [A] 9 5K 3 2% (8 MOSFET i S B VE B AR 9, T %
THEBEHRG, HERBMER/N, MATEEE. NTH
3 Y B DX s 7] 42 il PR 3 RE % 1 8 T4F, DL_MIDH_3K3)
i EIMOSFETHi i [8] I R FIBEL BT AR LBl B 1% 42, &5
M, MAX8716/MAX8717/MAXS757 e Ay A6 1 e, i 2 76 M
FRAEHA IS 0L TR A el RS . X Sl B M
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

TOERROR
AMPLIFIER ™

ADJUSTABLE
QUTPUT

FIXED OUTPUT !
FB=Vce :

csL m—AA/N, .

K5, R G i

F AR BT E L% (4MOSFET 5595 5% 19 FE 25y 1
HoPit, ELLTEE N N 50mil 2 100mil).

FHSR ¥ DL_BLAR (9 P30 F iz dfs (R K shRE AR5, H Sl
HLBH 2 0.6Q (MLTIME). XA B FERBT A (LX) Wi
P £ VN, B 1k DL_ /i T K 3 MOSFET s -AHA] /Y
ARG TR . FE A FE S IR Bh e 5 R
JEMERK I B A, W] B8 7 76 M —UR 8] B4 i E LAY
PUBA PR3 _E T LX W AR 24 R MOSFET [ % hir 55
Mol FEBEER . HMOSFETHM-HZ (Creg). M-

EE%? (CISS - CRSS) u&%%*ﬁ%i%@%l@%Lx_ﬁDL_

Z B ) AR A A R H I R SIS 9 /NI IR -

CRSS)

VGs(TH) > VIN( Ciss

IR FE I 9 AR e 45 A BB ok TR E. 55 —Flal 0y
FRAEBST i f5 K — /N T 10QAY P, 3 i 5 s 4
MOSFET 9 38 i 5] n] XHZ [l 8A BT b, [ AR 25
Wi ST A1) (16)

20

G
S Cayp
MAXIN Voo

MAX8716

MAX8717 Dest ;7

MAX8757 BST (Rgst)”

Cast —— INPUT (Vin)
] DH I NH

LX

Vop

DL o] N
c )*L I
NL

PGND LIt

S

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

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

B 6. T L A #0951 L

REFIf#H (PGOOD_)

PGOOD_J& — /> LA 9 T I by, PR RS2 MM B —
SMPS i i i 1 AN R B ARZS . 7EK W7 (ON_ = GND). #k
BB AR W B T, PGOOD_# Eshfirfk. — HA
BORZhEE A, S E s e T FB_ E A br A (B /Y
90%, PGOOD_BRIZE i B . — HLAi H FL i AR AR I 4
SRR 10% A A o Al b . s ON_#fi ik,
PGOOD_# 738 R FE-F . ZARAFZ 4 HL-FHYPGOOD_ K i ,
A FEPGOOD_HI+5V 8 +3.3V Z [ 4% — 4> EHIHLFH . 100kQ
{19 £ 7 L BELIE FH R 2 B -

BRI

B T EARIF

(MAX8716/MAX87 174 5)

TNARAT: — #% SMPS i i 3 i i HARFR I S 115% , #H

IO )25 Tl K O e R BAE 28, FLAIKPGOOD_, JF4%

HH . SMPS #% il #% 19 DL_S& il HL i . 55 — Ml 28 WA %2

M. ARG SRR EE T £ (AR MOSFET 47 #%), H

HAR B 225 T . KV e PR E TV LT 8 fih & ON_af DTS bR
RS, IFER S 3 SMPSHE il 3% .

MAXIMN




BFEIDFEMBIZE. FRE,

i T ERIF
AR A — B% SMPS A9 i i FL AR T HARFR I A9 70% ,
A Y 4 il 2% 28 H R B R AT A B AL, K PGOOD_Hir
8, i 3 ik o I8 i DL _ i AR B 19 SMPS 4 il #% 50 5% i
TE R B BT 5 i ) 3R T A TE] , DH_ ¥ — BRIk
B B BEHENAZTMEN. KWL RE,
MAX8716/MAXS717T/MAX8T5 T3 I DL_ A . DH_H
REF . B Vel 2 1V LT 8l % ON_ AT DA B 2 H il e
BifFEER, FFEFESISMPSES Hil#: .

Vee POREUVLO
UV B2V, AT EHRE AL (POR) #:4E, &1k
BERi ey, HNPWMHE TIEMIFHER . Voo R IEHE
(UVLO) HLgg 2k | JF e fE, 53R PGOOD_A{KH T,
558 Sl DL _ABHAR 9% 2 2% 4 (% FL -

HON_Jmilt, AR VecH 5T R UVLO H A d fil %
NIMAX8716/MAX8717/MAX8757 3r. R 38 il T -4 il #5% 1Y
DH_ Al DL_AER Y. i tH PO B 20V, i rL s =R B ok
T O B L LAY . O Rl e it B e R
T 7 i 4 i AIGIND 8] 550 4 45 2 AR 8

HAE R
MAX8716/MAXS717/MAXSTST P AR £ 5 L . 24 2
i TF 2 +160°CLL LIS, P SR i B el e 2 o7 s AT
#, PLKPGOOD, it e i 5 Wi iod i [ Bk 5 b 44~ SMIPS
(S WA 305 PR B or) . A4 T 15°Cla
ALE 6 Ve /T 1V il ONTFION2 ) 77 28 fe 1 i e it
BUFR, EHRBISMPS 5 il 4% -

Rt B

S TV A PR P DA R R K R, SRS Tk

TR IT AR AR TAE /0 (BRI L) - B ERY BT

AT SRR AE TR — AN A3 1 T OG0 3 R T AR A

DU PSR 3 M A i

o WMARBREEE: &AM (Vinuax) LASRBEILT
AC T e #5 1 B FEABSF . /ME (Vinouny) 0% 1R
((NEERIENERZ:S U RLEE -2 N O 24 D W &L ER 1BV 2 5] 2
JEJGBE . NSRS DA A3, BOR YA B R AT 3R
PR R %

MAXIMN

W R #l g5

FAULT

POWER-GOOD PROTECTION

—_—

0.9x 1.15x 0.7x
INT REF_

INT REF_ INTERNAL FB

INT REF_
Q

FAULT
LATCH

7. F A A B R 1

e BABHEIR: TEXLEWME. KMEARER
(ILoADMAX)) RE T JCIF I LI 1 FIuEsE 25K,
T 5 M i ) R 2 R 48 . b JR R o DA B R 37 LB ) 3%
Tt EBEEREAT (Loap) RE T THI KA, il
Y5 A2 . MOSFET DL K Hofth 8 B2/ & ot E )
.

o FFEBFE: JFFEBRMERRE TR 5B EA
- . BT MOSFET I KRB SR A VN2 B E HE
H R AR AR AR KRR B TR K ABE. &
A A A PRI 5, B8 36 MOSFET il 1 4 A 1) %o &
&, ORI TAESURE B ESE.

o HBT{EMA: XMMEFIE TR S5RR. UARES
Wi 7 5 % H 800 22 T ) S . LR AR, RS
Wi B 0, B R SF LSS, (H R T A R ek,
AL RCR AR, S 2tk . 52 AY B /)N B SR E B
L TAEFEI AL SRS (aki Ki e L i 7E
AR FIAE). BERER T ZER/IMEDK o T
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

— W RAE . R DA G H AL T 20% £ 50% B9 2
P . AEBERK P BT (SKIP VAT, H2EK),
FEL JE ) Pl 5 35 PEM/PWM T Bsf £ FELIAL 1) K /DN
BRIt E
I RIFAR AN A PR T HL I :

__ Voutr(MMn -Vourt)
VinfosclLoabmax)LIR

filan: ILOAD(MAX) =5A, Vv =12V, Vour =5V, fosc =
300kHz, SUHLHLA 30%8LIR = 0.30

~ 5V x(12V -5V)
12V x 300kHz x 5A x 0.3

- 6.50uH

TEW R R ESRAHTE R, R AT REE R RDCHIFE . %
LRG0 FL R . R 2 P o 3 T R LA o R R,
1LOpH. 1.5pH. 2.2pH. 33pH%. {HEEEEZ A A
P FE 9 B P9 8 LIR B i 9 32, ] DR AR e Fl
S TR AR SRR (s g P SRR L O 1Y 49 K

PEWG/N), AEAG T LIRS B & 24 1 H 51 PR 7R A2 I FRLUERE

6 7 EL R I, PR PR I 04 - 0B (AlinpucTor) Y
BT

Vout(Min =Vourt)
VinfosclL

R A B B R W R R R, A e S E
N BT HLREZE200kHZ AR A P ARG 9 TAE . #E 1% 2
K, DL AT IE(E (Ippak) FIEAT.

AlNDUCTOR =

AlNDUCTOR

lPEAK =ILOAD(MAX) + >

P 7 He iz
FEL JRR B FEL I X e 2 i 7 P Rt A2, R SR Vi -
VourZE BB/ o I HL R E SO VF AL PR IAD B PR R B,
AN FE 07 48 28 A2 st D i 8 P R T O P Ao i L

CENENINDS N 78 SR LN | 1107 5 o N I G
RZETHITRE, 55— wRorR HUB L _E T IR A R 2k

22

L(All_OAD(MAX))2
2Cout(MN *xDmax = Vour)

. Al_oapvax)(T - AT)
Cour

VsaG =

H, DyaxZEm Kb %5 (2 W, Electrical Characteristics),
TRIFXFH (1/fosc), EPWM TAEHAT, AT T
Vour / Vin x T, TEBRBK## LT, ATHTL x 0.2 x
Ivax / (ViN - Vour). TEWZR A 25 242 JH1E] ,  Hy T HL sk
it e 5 i pad v e Tl Nk

(AlLoAD(MAX))?L
2CoutVout

VSOAR =

RikizE
PRI IR A e/ MEZE R K, BRI REAL T &%
Y0 [ 1) 5 /DML B AT RE 16 A2 e K A 2 H O oK . 06 i Pl
%?ﬁ%?ILQAD(MAX)ﬂHJLiﬁUiE@,ﬁH/‘J*ﬂf, A

AlNDUCTOR
lLimiT > ILoAD(MAX) + (%

Hor T pvrr 5 T /MR T TR ER AR ST LB (Ropnsp) . X
F50mVABAC &, /MR IER 950mV .

HILIM_EEBIVecht, FRUEITR M A ES0mV. a] J#
AT, BRI TTPR A B 25 T ILIM_HL R AY 1/10. ANkt R
VR TBRAE HEAT I, ATAEREFFIB M (GND) 2 [A] 3% 4
— ANELPH AT R A%, R ILIM JE 4340 E 2 i bt Sk
500mV 22V {9 ZEE 55 78 B R T 50mV 2 200mV ) R i
PIRR . JEBR G, (6 L9 K5 FE R, F4 0 FEas v
M ENZI0pA, PIBH IEARII IR S A BB AR E.
R = (B 8) e B P s T FR RS B A R A FE 1 K
AN EEEOT, BEFTERGE RS R, EIRE
kK. FERZENHF, HRATTR (Vo) BEN
50mV 2 100mV, AR I E BE (9 13 A a0 T
RSENSE_ = VLIM_/ ILIM_
BIOIR AT i 1Y) L S0 R A B RO Ao L AR 4, T 7 FEL R g
Wz 3 — RN 1 %R Bk LR, an & 8afii /i .
TX o 5 AL AT X E SRR AT R R WA, SRS B Y BRI
Al

MAXIMN




BFEIDFEMBIZE. FRE,

W R #l g5

DH_

L RsENSE

LX_
MNAXI
MAX8716  DL_
MAX8717

MAX8757 PGND

Cour
v

CSH_

CSL_

a) OUTPUT SERIES RESISTOR SENSING

DH_

LX

INPUT (Vi)

INDUCTOR

AKX
MAX8716  DL_
MAX8717
MAX8757 PGND

Cour
v

CSH_
CSL_

b) LOSSLESS INDUCTOR SENSING

RBias = Rea

B8, HL i s Y B

55N, AT T BRI B 0 K DR
T B S — 1SR RC B R BE FORL A L
BORE T LU R4 (EI8b), RCHUBHAIFLAR HLAT AT 0
IR 5

L
= =CeaxReq
L

HApRy W RURRA SR B . R X AR ERIE R, R
A PR BEL 45 T FLY B LB (Rsewse = Rp). fEE X
Az s, HLUE DL Ry B 2508 5% PR JR A 3 7 20 H A B
REOL T RME, BEAb, 5 R e MR A BT
RUBE AL A — T ke, HULEEE - ERRE.

MAXIMN

Wi B EEE

o B U LA Y SRR ICHLBE (ESR) — T TR 2 5K
DL A 1 S0k DA K AR A I R, 5 — T AN
KA, Dl EMZER. M EANAENLE R,
M DA 2 1) S 00 I AR RV 4 RE 6% I i PR R RE A
PR R B R 2 il R AR . MR AR
AE. (RESRWHLASET (2 W40 H 25X R 48 1 B 52 1 50
47), UM AR ESRXT T E R 20 R o EAE .
L EE P R /N BB 0 i S P S0 (VRIpPLE(P-P))
FOR BT I ESR Y B KA
VRIPPLE(P-P) = RESRILOAD(MAX)LIR
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

WA, RBERRE AR, I E R T
2 AR AR TR (VipLg = 0.2Vinarr) - FEZWEEUT,
75 3 BT S A S

ViDLERESR

VRIPPLE(P-P) = R~

SR T 7 L 25 (E 5 R R ESR ZR I df i B R~ A 3%
EHHARN T ZHEARAR. Fit, #EEEEFEEAS
W, B EH ER R HESRMBUE i s, AR A E R/
(ZJE I 3E T4, OS-CON. SR WA H A 2 3 A F it F
). A AR EB/NYIEB A (k) i, HR
R B DL PRIE FE T 2% B 18] Vg A M Vo AR A AR
e, RV, HEEARRBELUF LT mER, £
THAEG R T s A2 A I (2 WS H
VsaGMVsoarR A 30). ST, KA & Uk I il 28 7 HA K
FRESRZE AT, W RES NSRRI ELE (2 Wi B A
XPREE FERY MR AY) -

Bt B8 B X 75 BT
ARG T ESRE fUMX FIF SR M AL E . FE
I 5t a5 T S

fESR = fsw
T

é&

1

fESR=55—F=<—
2nResrCout

X R 300kHz g # BURY. fiY, ESRZ s b AU AR T
95kHz, f#FRT S0kHz. FIABIR AR N ILCHE 2
IS P 4 £ HEL A8 A1 OS-CON HL 2% 1 ' A7 25kHZ U ESR & A
WA . A BRI B BT 2 AV SE I, R 25mVpp
U EORIYESR B 25mV/1.5A = 16.7mQ. — H220pF/4V
Sanyo B g (TPE) FHARYESR H15mQ (e K{H). X4
TEMRA R ABKHZAL 7 A — AN F i, ILTENG FASE S AF 2 -

XF A KT 50% (Vour / Vin = 50%) A AR i A HLJE
MRG0 H AR B K T BB A R M2 L )
Wi

VRIPPLE = 0.02 x VouT

24

Hrp VrippLe % T AlinpucTor X Resg, BAEOL T T
ESR BRI & 47 Vin = 2 x Vourht, Behs, b n] &
10 T A L 5

RESR =0.04 x L x fosc

RERINE RS SO S LR A R R A,
AR EE. KA BMREHARAREMESRE N, &
AL T ARE TERE . A, HffR A EE
B BURE TR LSS T AL, RS SR 0 1Y A R AL
BH, S4Bt EURE o B R RE ST FLRK

AREE TAERGS LM AP A G /Y . (B8R A [ Y 7 KR B
ok s UUBK P AR S B PR R ARSE - Z BT LA BBk o
T T AT S, sE R ONESRRAR, PAE T
R SR A R R ER . X T R
AR, HAEA00ns 1Y fie /N5 Wi Jo 0 4 o 2 e s afE A
— AN . UK i BR T 88 i S0 A T B R
fb. A, ERTRETURE BT ESRA/IN - S BOERH TAEA
FESE . PR AR ERS, PR IR S AR B BR T A B0k v
PR . X PR Gl R A e R, 5 6 4 L
A R T A R

i A1 Fat S A A A B A O 35 R Lk TN T I AR S K
(7 B 20 L 2 i ) R IR S0 9 .4, R B v A
P&y . TRl — > AC LI # Kkt nl LA LR LI - 7E B
BRIBE SN A 8000 £/ Rz g, R A — A R
LR -

BB BLEFE
H N EEL 2 0 20 il J T S B L 3 R S0 LI (TRvis) 223K
ER— M8, WA BRA N BERMSH 2 fEkE
. BOAHTT. SR REOH T E A SR R
MAXS8716/MAX8717/MAXST57 % FH40/60 F £ 32 4 2 A4,
RifEsm A EM BRIV AS KA E LS. WM
180° 4 A B A ZE 1 AME T 10VE 5 25 ek FF U6 8 &, It
X MBEAETENRE. BO%GH TE—15V/ISAH
33V/ISAKIN B, i AL 28 RMS HL I -5 AL R 19 06 &R
Mgk, MWEIRATLLE H: 40/60 8 454 75 22 b 50/50 55 AH
SRM TAERAE L.

MAXIMN




BFEIDFEMBIZE. FRE,

XFREZEN TS, REEEIFHBE (B, fHl
OS-CON) 1E N AA, BFNENTRA T LRI
J1, X FELTR TR LT L A e 2R I LBROT 5 0%
WHRWARGET . N TR R AR SRR A A, R
PR FERMS i A FLALVE R T/ T 10°CRI LA

IIZEMOSFET%#E
PUR A e MOSFET (19 A #8416 48 o I == B4t % ik v
(>20V) A2 Ui 185 e 5% 42 4L K 0 3% FL I A9 180T . I HRL T
TR 2.
#51 MOSFET (Nyp) 4428 7E %A 8 Vinony F1Vinovax) i 25
B 1% R A B JEL FEL R 53 R 0 T S 3 RE BT A Sk i P . AR
HOLT, Vv B 1 Tﬁﬁﬁ?@%ﬂ:VIN(MAX)HﬂL e,
s ANV T 22 [R5 R SEALK ﬂH%VIN(MIN)EﬂLE"Jﬁ%%
R Z, RYHFEMANGIIR Y. k2, IR ViNwmax)
B PR FE B S e i, OB R N R IR VN
TEE AR %6, 451 MOSFET (Np) fii Hifs S k6%
FIF S FERT ] SR AR AEROR .
32 MOSFET (N1) L &4 S8 (Rpsony) /L ATREZI.
AR SFiE P (SO-8. DPAKE # D2PAK). i #s& By
. B MAXR716/MAX8717/MAX8757 i DL _ A 4K
Bl L ALY HL R DU Re R B AT, DA e = I MOSFET &
WA, 8 - A AR A AR R AR . S,
eI Wl . fEFEH P, KiIMOSFET
JE—NEREI R, FILARLHEEIFRITFE.

IIEMOSFETEITHEE
TRE 1Y B IR A5 0 B AE 5 S A BRI . W TRl
MOSFET (Np) M5, %A /NS PH A R A K

v
PD (N RESISTIVE) = %('LOAD)QRDS(ON)

S, RN B MOSFET 3 H (6 75 0 AL FET £
TESAE. KT, T EPEREBAE IR, Rpson R
ek, 3% BRI T MOSFET AR AN, BRI 4 TF
LS T 55 Rpgon) e A8 ABEZE 1SV
i, LTI A B

MAXIMN

W IR IE#l g5

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

50
45
40 | 7—\“\
IN PHASE
35 |
— 30 |-50/50 INTERLEAVING
2 25 | ¥
= 0 XN ,/
15 \
/1 400 0PTIMAL
10 / INTERLEAVING
| |
05 \ 5/5A AND 3.3V/5A
0 L L L

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

INPUT RMS CURRENT FOR INTERLEAVED OPERATION

Ifwis = J(loun - IN)2 (Bix1 - Dow) + (lourz - 2 (Duxa - Dot) +
(lour +lour2 - IN)2 DoL + N2 (1 - Dix1 - Dix + Dot)

Dyt = % Du= % Dot = DUTY-CYGLE OVERLAP FRACTION

_ Vourt lour1 +Voura lour2

I
ViN

INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION

IRMs = 1L0AD (\/VOUT (Vin - Vour) )

Vin

H19. #i ARMSHL i

TR = MOSFET (Ny) i JT R fFE 2 FL AR XERY , [
G B — SRR LA . Y S 3 A (A) R 5 BT A ] (1
P XL R E AR ERE R . AR AT TR A
He o PR LR L R BRI AR A3 A 28055 . R A R IT SR A
FERTE B AU — D AEF ORI I AT, ARER A SE AR
ERYVEAL, f i Ny b 222 — P R AT B -

Vi °c |
PD (N SWITCHING) = (INMAX)"Crss fswiLoap
lgaTE
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MAX8716/MAX8717/MAX8757

HBTFEIZFEREIZE. FRE,

W R 2%

Hr Cres INp B R M B RS LAY, TgaTe AR IX B U8 H/
W A HL 3L ) W (B L 1A)

BT IR AR P AL (C x VN2 x fsw), 4
ACTE e #5% FL FE BUR KAE RS, 15 I MOSFET A i) FF S il R
SFEUY R IR O . IR R 1) S I MOSFET TAF
THARKY i L S B R B B Rpsony, T4 E LAET
Vinovax) i SR St B %% B — S AR AT
K HMOSFET.

Xt FAK MOSFET (N) SR#t, fINELL T Y Zh R
Je: HH A R K L FEL S °F

PD (N, RESISTIVE)=|1- Vour
VIN(VMAX)

}](l LoaD)? Rps(on)

MOSFETZH#E R PR 15 00t BLAE ™ Bk 845 0, ML 1

KT oapax)> FLI A H IR -k 2 B A7 5

TN XA AE AR AR A, TS R R
AP OL -

A'INDUCTOR)

ILoaD =lLimiT -( 5

HA T pyrr o BRI FEL B Y VRO M (LRI, B8 1T

B 725 22 VA I Pl BEL 0 2% . MOSFET . B JE 5 (1 BIUHAE 7

PASL B S Y DI FE
e — AN IE 1) P B 2 0 AR AY 4 2 AR (Dy) SRBHE LR

WIMOSFET {4 A5 75 SE DX IS (8] A5 3 e F AU,

AR HUE DCHLITAF T+ 0BT 1/3 10 AR . AR XL
RECRARR @O, ZoMET A L.

B#EE

H2EHLA (Cpsr) WA BMZB R, LIHERIMOSFET
AR TR . — MR BL T, ESK 3 45 RS MOSFET
AR E N 3755, 0.1 pF B R & F A8l vl i /2 2K . AR
1M, EIREHBR R mIMOSFET R KL M &, M
JEFERT0InFH A2 A . FEX LM, H2ERA
MR RN, 76 i MOSFET M 5t FaL B [ 2 FEL 2 i
P A2 A Pl P R 7 S R T 200mV :

26

QGATE
200mV

CgsT =
oo Qg e 2 1 I MOSFET $UH - M o 8152 1 M 4 P
fif. Gilhn, {BE R n i MOSFET R FIFDS6612A . 44
il & B4R B A B M, 8RS FDS6612A F fie KA L fif
B3 13nC (Vgs = 5V). A LRAR, AT 1
2L

13nC
100mV

CpsT = =0.065uF

FERRMEME AP i — NIRRT AE, ABIHRA—A4 0.1pFi)
[GRSLEESN

Rz s 2

=L BR %
RINFNEE
w/ANVATAERE (K£E) &K G = HWHRE (=0
Electrical Characteristics 3%). ARG RAEN EZMRE, Al
B IT B B M /IMA (200kHz, FSEL = GND). 4R,
TR IR, YRS EEEL TR ZE TIER,
WESPERE SRR, IR R TR A (20t
A BRI Ay R R R VE AT B AR . TAEF AR
MMM EZR, BERBREXRKHBNMNTRRE
(Alpown) & TH BB RN _EFH&E (Algp). XEEHLTFE
— /AN TAERE, R4

]
VinemiN = VouT +VeHa +h (m - 1) (Vourt +Vbis)

H A Veug PV prs 7 5 78 B R R ] 3% A i 27 26 F R P
WA hE/AMER LS, Fe/Mi AR ERRE#h =1
i,

BEXFNEE
MAX8716/MAX8717/MAX8T5T# Kl 28 Ml & T — M /NF il
BFIE], B HE T AR R0 i 1Y [ 5 JF e M & Tl %
R K A TYEHE (2 0 Electrical Characteristics 3%) -
S e K ACH HE TAER), 18 SKIP Y15 & Wifar, %

MAXIMN




BFEIDFEMBIZE. FRE,

W2 AR K TAE TRk bk =X . EEA AP, i
R EISR KT IR AR TIRR , BB 445 i 3% A fioh & 5 1) 5
R, FRCT R — AR XS TETRKREA
HLHE DA BBk, #0200 T 4 i e AR e, B w0 PR AR
TH IR, A5 Lh Bk R B R R d AT IR R R
(ViNGskip) M -

V, =V -
IN(SKIP) OUT[fo&ﬁOMMwD]

Horfoge & H FSELY 1 5E [ IF S A3 .

PCB# &/

A PCBAT Ja X SEEAR - R BRI . e i) TAEFE

TR B, AR BT O T E 4 L S O R AR A E (R 10).

TRA ARG, IR TR T 3 0 1 28 2 A L A Y T

2, e MR T . R IF A PCBAG /M 5T

DL v ) -

o R EE NV OR AT REAE, JUHORBRMNG . XXTSE
RUE. BRI I/ET+AEE.

o MRS MEELN R TR . XX REMFERILE
KEE, RAEEMPCH (QozAH L 1oz) W]l %
R 1% E 2. B HAT % PCBE £ — T {E [ 3
MAESs, EEREERELEILFZ —JEKHN, ZEG
[ AT £ FEL BEL A & 3 A ] O R RCR 14k

o PR EL AN FELBE (RepnsE ) Wi B 35 E # 2 CSH_
CSL_AT P A FL e 152 25

o MR E LR AT R, Tl R T AR
THIHEERE. fl, T EKHABENED
MOSFET[|] iy s, At R EL i F BRI i MOSFET 2
FEL SR A 8 U FEL S 2 (R R

o SIS (BST_. LX_. DH_FIDL.) W AR B 1EILES
BRI 8y (REF. FB_. CSH_. CSL_)AYthJ5 .

MAXIMN

W R #l g5

HRER

1) EEMED R, HiE S o (N A% .
Cine Cour MIDp, FHAR). ARG EERIE, BraixLs
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TRANSISTOR COUNT: 5879
PROCESS: BICMOS
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MAX8716/MAX8717/MAX8757
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PIN #1 1D &

(0.35x0.35)

(R 13 OPTIONAL) —~ I
—Hil

BRALLAS /M AKXV

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

APPROVAL ‘ DOCUMENT CONTROL. NO.

REV.

A

1. DIMENSIONING & TOLERANCING CONFORM TO ASNE Y14.5M-1094.
2. AL DIMENSIONS ARE IN MILUMETERS. 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 85-1 SPP-012. DETALS OF TERMINAL #1 IDENTFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMTHER A MOLD OR MARKED FEATURE.

& DIMENSION b APPLIES TO METALUZED TERNNAL AND IS MEASURED BETWEEN 0.25 mm AND 0.3¢ mm
FROM TERMINAL TIP,

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

7. DEPOPULATKN IS POSSIBLE N A SYMMETRICAL FASHION.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444-3, T2444—4 AND T2844-1.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11. COPLANARITY SHALL NOT EXCEED 0.08mm

12. WARPAGE SHALL NOT EXCEEND 0.10mm

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DMENSION “e”, +0.05.

=DRAWING NOT TO SCALE-

—DRAWING NOT TO SCALE- 21-0139 D
| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L _4x4 PKG. » E2 Fixy
| vaN. [NDM. | NAX[ MON. [ NOW. [max. | MIN. MAX.| NIN. MAX. [ MIN. WA | | coDes NIN. | NON. [ wAX.[ WIN | NOM. | wax |ALLOVED
A 070 [075 | 080|070 [075 [080 | 070 [075 ] 080 070 | 0.75 | 080 | 0.70 075 [080| [Ti244-2 | 195 | 210 [225] 195 | 210 [225| nO
A |00 Jooe [005] 00 {002 [00s | 00 [00e [0os| 0o [ace [oos | 00 [o02 [oos| [T1244-3 [ 195 [ 210 [225] 195 [ 210 [225] ves
a2 0.20 REF 0.20 REF 020 REF 0.20 REF 020 REF T1244-4 | 195 | 210 [225[ 195 [ 210 [225| NO
025 |030 | 0.35 | 025 | 0.30 ﬁﬁ 025 | 030 | 018 ﬁﬁ 015 |020 | 0.2S T1644-2 195 | 210 | 225 195 | 210 | 225
390 [400 | 410 [3.50 [400 [ 410 [ 350400 | 410 [390 [ 400 [410 [350 [400 [420 | |71644-3 [ 195|210 [225] 195 | 210 [225] ves
€ [390]400 | 410 390 [400 [ 420 [300 400 [ 440 [350 400 [410 [390[ 400 [40 | [T1644-4 [195[2t0]225|195]2t0 |225] no
) 080 BSC. 065 BSC 050 BSC. 050 BSC. 0.40 BSC. Te044-1 | 195 | 210 [285[ 195 [ ew0 [2es5| NO
k Joes| - [ - Joes| - [ - Joes|[ - | - Joes| - | - Joes] - | - T2044-2 | 195 | 210 [2e5[ 195 | 210 [ 285 | YES
L 045 [055 [ 065|045 [055 [ 065 | 0.45]055 [ 065|030 [ 040 [050 [030 [ 4o [0S0 | [Te04a-3 [ 195 | 290 [285] 195 | et [ees| na
N 12 6 2 24 28 T2444-1 | 245 | 260 [ 263|245 (260 [263| MO
ND 3 4 s 3 7 124442 | 195 | 210 [225] 195 | 210 [ees| vEs
N 3 4 s 6 7 T2444-3 | 245| 260[263] 245 | 260] 263| YES
(== VGGB WGGC WGGD-1 wGaD-2 VGGE T2444~4 | 245| 260|263] 245|260 | 263| MO
T2644-1 | eS0)aeofazofase|ac0]aro] N |
NOTES:

DRALLAS /N AXI/VI

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

APPROVAL ‘ TOCUFENT CONTRIL NO.

REV.

b %4

21-0139

MAXIMN

RITAHLNE , a0 i) BHE AN B, 5 A1 www.maxim-ic.com.cn/packages. )

241 QFN THIN.EPS
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MAX8716/MAX8717/MAX8757

HTEIZRBMAIZE. BRE.
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BKQ, CORNERS ONLY {4x)
APPLICABLE TO .4mm PITCH PKG. ONLY

SEATING
PLANE

|[ZTe7eTe]

-DRAWING NOT TO SCALE-

TATUT

honnnn

-

321 PIN#11.D.
f—e2 |7\ 0.35x45°
N\ A
(ND-1) X DETAILB
A
BOTTOM VIEW
3 3
(R IS OPTIONAL) i
1 L
= B =" s we —~—| B] |— T
EVEN TERMINAL 00D TERMNAL

[BRALLAS /N AKXV

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

21-0140

W4

COMMON DIMENSIONS

EXPOSED PAD VARIATIONS

D2 2 T [om
MIN. | NOM. | MAX. | MIN. | NOM. | MAX. | +0.15 |aLLOWED

3.00 [3.10{3.203.00 | 3.10 | 3.20 | ** NO

3.00 | 3.10]3.20 | 3.00 | 3.10 | 3.20 | »+ YES

3.00 13.103.20]3.00 [3.10|3.20 [ == NO

3.00 | 3.10/3.203.00 |3.10 |3.20| ** NO

PKG. 16L_5x5 20L_5x5 28L 5x5 32L 5x5 40L_5x5 PKG.
SYMBOL | mIN. [Nom Jmax: T miN. Tnom.Tmax. CODES
A lo.70fo.75]0.80]0.70]0.75]0.80]0.70]0.75 0 0.75[0.80 . T16551
Al 0 Jo.02[0.05[ 0 Jo.02]0.05] 0 Jo.02]0.05] 0 o.02]0.05] 0 [o.02]0.05 T16552
A3 0.20 REF. 0.20 REF. 0.20 REF 0.20 REF 0.20 REF. T1655N-1
0.25 {0.30 | 0.35]0.25 |0.30 | 0.35{0.20 |0.25]0.30|0.20 {0.25 |0.30 ﬁO.ZO 0.25 T2055-2
4.90 /5.00 | 5.10{4.90 |5.00 | 5.10]4.90 [5.00 | 5.10]4.90 | 5.00]5.10 |4.90 | 5.00/5.10

3.103.20[3.00 | 3.10 | 3.20 | ** YES

0.80 BSC. 0.65 BSC. 0.50 BSC 0.50 BSC. 0.40 BSC.

3.103.20[3.00 |3.10 | 3.20 | =~ NO

0.25] - 0.25] - 0.25] - - J025] - - 10.26]0.35] 0.45|

3.25|3.35|3.15 | 3.25 |3.35| 0.40 YES

b
D
E 4.905.005.10]4.90 |5.005.10]4.90 |5.00 | 5.10]4.90 | 5.005.10 |4.90 | 5.00{5.10
e
k
L

0.300.40 050 0.45 [0.55 | 0.65|0.45 |0.55  0.65 [ 0.30 [0.40 | 0.50 [0.40 [0.50] 0.60 13.25]13.3513.15 13.25 | 3.35] »r NO

o -1 -1-1-[-[-1-1-1-1-1-1-[os oE'ﬁ 2.70 [ 2.60 | 2.60 | 2.70 | 280 = NO

N G 20 2% = 20 3.25]3.35|3.15 325 |335| = | VES
ND 2 5 7 8 10 270280260 [270 |280 = | YES
NE 4 5 7 8 10 2.70]2.80 260 [2.70 [2.80 | - NO
LJEDEC WHHB WHHC WHHD-1 WHHD-2 | - 3.25[3.35[3.15 [325 335 NO
70| 280260 [2.70 280 «~ | VES

NOTES: 25| 3.35 | 3.15 | 3.25 | 3.35| 0.40 | YES

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994

25]3.35[3.15 [3.25[3.35| »~ NO

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

.10 [3.2013.00 [3.10 [320 | ** NO

3. NIS THE TOTAL NUMBER OF TERMINALS,

3.103.20[3.00 |3.10 | 3.20 | ** YES

/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL

3.103.20/3.00 |3.10 | 3.20 | ** NO

CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE

3.103.20[3.00 | 3.10 | 3.20 | ** NO

OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T4055-1

3.20 | 3.30 | 3.40 | 3.20 | 3.30 | 3.40 | ** YES

IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

/2\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION
/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3, AND T2855-6.
A\ WARPAGE SHALL NOT EXCEED 0.10 mm
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.

-DRAWING NOT TO SCALE-

*+ SEE COMMON DIMENSIONS TABLE

DDALLAS /I AKX /W1

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

AR
‘ 21-0140

[W 2
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