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ABSOLUTE MAXIMUM RATINGS (Note 1)

Vpp, Ve, CSL1, CSH1, CSL2, CSH2 to AGND ...... -0.3Vto +6V
ONT1, ON2, SKIP1, SKIP2, PGOOD1,

PGOOD2 10 AGND ... -0.3V o +6V
FB1, FB2, ILIM1, ILIM2, FSEL t0 AGND.................... -0.3V to +6V
REF 10 AGND.....v..oooveeeeeeeee oo, -0.3V to (Vce + 0.3V)
BST1, BST210 AGND ... -0.3V to +36V
XA 10 BST oo -6V to +0.3V
LX2 10 BST2....oeeeoeeeeeeeeeeeeeee e -6V to +0.3V
DHA 0 LXT cvvooeeeeeeeeeeeeeeeeeee e -0.3V to (VRsT1 + 0.3V)
DH2 10 LX2 cvvoooeeeeeeeeeee e -0.3V to (VgsT2 + 0.3V)

DL1, DL2to PGND ......ooooiiiiiiiiiceec -0.3Vto (Vpp + 0.3V)
AGND to PGND ......ooooiiiii e -0.3V to +0.3V
REF Short Circuit to AGND.... ...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
aAbove +70°%C) ..
Operating Temperature Range ...
Junction Temperature...................
Storage Temperature Range .............cocoovveene.
Lead Temperature (soldering, 10S) ........c.cocceeviiiininnnnn. +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 Ta = +25°C.)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
INPUT SUPPLIES
VIN 26

Input Voltage Range \

VBlAs | Vcc, VDD 4.5 55
Vcc Undervoltage-Lockout 200mV typical V¢ rising 3.9 4.15 4.4
Threshold VOVLO 1 cteresis Ve falling 37 395 42 v
Quiescent Supply Current (Voo) lcc (;OS;?Sand FB_ forced above their regulation 08 13 mA
Quiescent Supply Current (Vop) Iob S;E?Sand FB_ forced above their regulation <1 5 UA
Shutdown Supply Current (Vce) ON1 = ON2 = GND <1 5 bA
Shutdown Supply Current (Vpp) ON1 =0ON2 = GND <1 5 bA
MAIN SMPS CONTROLLERS
R I e e s om0 as| ¥
o o M| Vou |t s (Note 21 - 2o 500 508 | v

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

Output-Voltage Adjust Range Either SMPS 1.0 55 \
\F/EIlégFeBz Fixed-Mode Threshold Dual-mode comparator 1.9 2.1 Vv
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




J=PNTyvoa>E1—=SEHL>Z)—~7,
SWE, FarPNERFRI>NO—5

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.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Line-Regulation Error Either SMPS, 4V < V|N < 26V 0.03 %IV
FB_ Input Bias Current IFB_ VFB_=01t0 5.5V -0.1 +0.1 HA

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 Dmax | FSEL = REF (Note 3) 97.5 99 %
FSEL = Vce 97.5 99
Minimum On-Time toN(MIN) | (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 VU | Vesh - Vost ViLiM_ = 2.00V 190 200 210 iy
(Adjustable) - - - ViLIM_ = 1.00V 94 100 106
VesH_ - VesL _, SKIP_ = ILIM_ = Vce 67 60 53 my
Current-Limit Threshold (Note 3)
(Negative) VNEG SKIP ;
9 VesH_ - VesL _, SKIP_ = Veg, adjustable .
il -120 %
mode, percent of current limit
Current-Limit Threshold (Zero 5
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
ILIM_ = Vcc (Note 3) 25 5 7.5 mV
. VCsH_ - Vs With respect to
Low-Noise Mode Threshold \
"N | SKIP_ = REF current-limit 10 %
threshold
ILIM_ Leakage Current 0.1 uA
REFERENCE (REF)
Ta=+25°Cto
= o 1.985 2.00 2.015
Reference Voltage VREF lVCC " 3'5\/ t0 5.5, +85°C v
REF = Ta = 0°C to +85°C 198 200 202
Idle ModeldMaxim Integrated Products, Inc. (D@2 T,
/X1 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 Ta = +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 1 15 19 %
Threshold
Output Overvoltage Fault- tove | 50mV overdrive, MAX8716/MAX8717 only 10 us
Propagation Delay
Ogtput 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 80 %
hysteresis = 1%
PGOOD_ Propagation Delay trgoop_ | Falling edge, 50mV overdrive 10 us
PGOOD_ Output Low Voltage ISINK = 4mA 0.4 \
PGOOD_ Leakage Current IrgooD_ | 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_ = VI x_ =26V <2 20 uA
INPUTS AND OUTPUTS
Logic Input Current ON1, ON2 -1 +1 PA
ON_ Input Voltage Rising edge, hysteresis = 225mV 1.2 1.7 2.2 \
. Vee -
High 05
Tri-Level Input Logic SKIP1, SKIP2, FSEL REF 17 23 \
GND 0.5

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Leakage Current SKIPT, SKIP2, FSEL, 0V, or Vcc -3 +3 pA
Input Leakage Current ILIM1, ILIM2, OV, or Vcc -0.1 +0.1 uA
Input Leakage Current CSH_, OV, or Vbp -0.1 +0.1 PA
Input Bias Current CSL_, 0V, or Vpp 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, Vob 4.5 55
Quiescent Supply Current (Vog) lce S;E{Sand FB_ forced above their regulation 13 mA
Quiescent Supply Current (Vop) Iob CSL_ and FB_ forced above their regulation 5 UA
points
Shutdown Supply Current (Vce) ON1 = 0ON2 = GND 5 PA
Shutdown Supply Current (Vpp) ON1 = 0ON2 = GND 5 uA
MAIN SMPS CONTROLLERS
PWM1 Output Voltage in Fixed VIN = 8V to 26V, SKIPT = V¢,
Mode Vourr zero to full load (Note 1) 3.255 3:375 v
PWM2 Output Voltage in Fixed VIN = 6V to 26V, SKIP2 = Vg,
Mode Vourz zero to full load (Note 1) 4925 5105 v
Feedback Voltage in Adjustable VIN = 6V to 26V, FB1 or FB2,
Mode Vre_ duty factor = 20% to 80% (Note 1) 0.987 1023 v
Output Voltage Adjust Range Either SMPS 1.0 55 \
FB1, FB2 Fixed-Mode Threshold Dual-mode comparator 1.9 21 \
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 Dwmax | FSEL = REF (Note 3) 97.5 %
FSEL = Vce 97.5
Minimum On-Time toNMIN) | (Note 4) 200 ns
CURRENT LIMIT
ILIM_ Adjustment Range | 0.5 VREF v
AXIM 5
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, FSEL = REF, SKIP_ = 0, Von_ = ViLM_ = Vce = Vpp = 5V, Ta = -40°C to +85°C, unless otherwise

noted.) (Note 6)

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 | Vesh - Vest ViLiM_ = 2.00V 188 212 oy
(Adjustable) ViLim_ = 1.00V 93 107
REFERENCE (REF)

Reference Voltage VREF Vcc =45Vto55V, IRer=0 1.98 2.02 V
FAULT DETECTION
?:rtgsugo?dvewo'tage Trip MAX8716/MAX8717 only 11 19 %
?r?rt)pTurt]rL;g:(jrc\I/oltage—Protecnon With respect to error-comparator threshold 65 75 %
PGOOD.__ Lower Trip Threshold With respeot to error-comparator threshold, 125 80 %
hysteresis = 1%
PGOOD_ Output Low Voltage ISINK = 4mA 0.4 V
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V (Note 5) 5 Q
) ) DL_, high state (Note 5) 5
DL_ Gate Driver On-Resistance RpoL Q
DL_, low state (Note 5) 3
INPUTS AND OUTPUTS
ON_ Input Voltage Rising edge, hysteresis = 225mV 1.2 2.2 \
High Vg‘;'
Three-Level Input Logic SKIP1, SKIP2, FSEL REF 17 53 \
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.
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(Circuit of Figure 1, ViN = 12V, Vpp = Vec = 5V, SKIP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, ViN = 12V, Vpp = Vce = 5V, SK

1.8V OUTPUT EFFICIENCY

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

D. DL2, 5V/div
E. ILxo, 2.5AV/div

F. ILxo, 2.5AV/div

1ms/div
A. ON1/0N2, 5V/div
B. PGOOD1, 10V/div
C. PGOOD2, 10V/div

D. 0UT2, 2V/div
E. OUT1, 2V/div
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r————
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B. LX2, 10V/div
C. Vin, 50mV/div

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

LSL8XVIN/LILBXVIN/OLLBXVIN



MAX8716/MAX8717/MAX8757

=Ty oa>E1—-SHLA>Z -7,
SWE, FarZNEEI>FO—5

REEEREGEEE)

(Circuit of Figure 1, ViN = 12V, Vpp = Vce = 5V, SK

49V

5V

5V

3.3V
5V

10

OUT1 LOAD TRANSIENT

DROPOUT WAVEFORMS
MAX8716/17/57 toc23
LA T LRAAS RARRERRRRY
: lj R R E ;
SK|P1 VC(; SK\PZ VCC |0UT 1A |0UT2 1A
' D
E

MAX8716/17/57 toc2:
I

IP_ = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

SKIP1 TRANSITION

MAXB?WG/W 7/57 t0c25
B A |

4

2us/div

A. 0UT2, 50mV/div
B. LX2, 10V/div
C. ViN, 50mV/div

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

SKIP1 TRANSITION

MAX8716/17/57 toc26

JULW wwnm\w w‘“’wh\. o

o 20us/d|v
A. SKIP1, 5V/div C. 0UT1, 50mV/div
B. LX1, 10V/div D. Ix1, 2.5A/div

20us/div

A. CONTROL, 5V/div
B. OUT1, 50mV/div

C. Iy, 3A/div

D. LX1, 10Vv/div

, ..J\«Lwaw.w.uwau’g.U 0

o 20ps/div
A. SKIP1, 5V/div
B. LX1, 10V/div

SKIP1 TRANSITION

MAX8716/17/57 toc27

Pt

IWWM WHMWHW% i‘v‘h'M i WHWI

o 20us/d|v
A. SKIP1, 5V/div C. 0UT1, 50mV/div
B. LX1, 10V/div D. x4, 2.5A/div

C. 0UT1, 50mV/div
D. Iix1, 2.5A/div

MAXIMN
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i ¥ 55 AR

U

MAX8716

MAX8717/

MAX8757

=41

#® #e

1

7FOTERAN, 2000BEIIEHEZNT LT X7 LABR(+4.5V~+5.5V)ICEHK L
TLREEW VecZ IWFMEDES 2y 2 AT UHTAGNDIZ/ XA /XZ LTSS,

SMPS1D& / A XE— K&, SKIPTIE, BEDT7A RILE—RUSIWRZFVvEY)
BEDIZECNDIZEH L. PWME— R(EEERE)DIEEIFIVecllBRL TS0,
K/ A4 ZE— RDBSIFREFICEHE L TS0,

REF

2.0VU T 7LV RBERN. REFZO. IpFM EDES 2 v o2 F7 T TAGNDIZ/NA
INZLTLEE W, UT7 LV RAEIR/RAS0uAZY —RXTHZENTEE T, REFIC
BEZMAdE. REFOERLF 1L —2 3 VEEICL O THABEDREMMETL X
gg%ﬁ?f’ﬁﬁﬁ]%ﬁﬁ)o ONT&EON2A EHICO—DEE, UT7LYRUFT vy b

2 yL/ -3—0

SMPS2ME& ./ A XZE— Rilfl, SKIP2ld. BED7 A RILE—RUNLRRF v EV D)
EEDIBECNDICHER L. PWME— R(BEERRE) DIHEV Il RL T /ZS0,
B/ A4 ZXE— FOIBEIEFREFICERL TS0,

FSEL

FUREGEIRA D, CD4L~N)LODy I AN A2 MO—SDRA Y F I EKR%H
EL XY, FSELIF. S500KkHZENMEDIZEVclc. 300kHZEMEMIHFEREFIC, 200kHz
EEDIZAECNDICHER L T<EE 0,

ON1

SMPS14 =TIV AN SMPS1%&A =TT B=biZid. ONT1Z/N1ICEREL T
£l SMPS1Z2 vy YD TDHICIE. ONTZO—ICEEBEL T ZE Y,

ON2

SMPS24 2 —TJIVAF. SMPS2% A 2 —TJ )L T BI=HITIE. ON2% /N1 ICERENL T <
£l SMPS2%Z 2 vy DT DhICldE. ON2ZO—ICEEBL T ZS 1,

ILIM2

SMPS2E— 2 BHRHIBZ LW > 2)L RBE, 777 )L FOSOMVEFRHIRZL v 3L
REA Z— TN T B0, ILIM2EV It BREL T LS, AIBE— RT3,
CSH2 ECSL2DRIDERFIRZ Lv & 3 /L RIZ500mV~2.0VOEE TILIM2DBED
5£5E1/10TF, 50mVDT T #)L MEICH U B2 B=H0O5 Y 2 2Ly 3l K
3. BEEVee - 1VTT,

PGOOD2

SMPS2A—T> RLAVINT—=0y RiEH, VT RZY— e vy MTTVDBRIZ. SMPS2
HeDLFaL—232 2Ly 3l REUET10%UEENEEPGO0D2IEO—TY,

10

FB2

SMPS2D 7 1 — R/NY I AN, BIESVHEADIBEIIFB2ZV ol L TS,
AIZE— RTIE. FB2IFTVICRELENE T,

11

CSL2

SMPS2DEBERIEHAN, BREEIL X FO&IRFICERL T /2SS, B8IC,
EBOBERRET T3 arLET,

10

12

CSH2

SMPS2MDIEEREHA, BREETL A2 bOERFICERL TS K8IC,
BBOBREEA T3 vERLET,

1

13

BST2

SMPS2DT =2 b 754 VAT U OEGER. H1ISRT KOS, ABDIA T
EFAF— RICEREL T 230, BST2IZESIDA 7> 3 VIERgRICE DT, DH2D
S—UAVBREREIDIENTELT,

12

14

DH2

SMPS2D/N\A A K7 —~ BS54/, DH2IFLX2H'SBST2& TR A I L&,

13

15

LX2

SMPS2(D 1 > 50 F ¥k, LX2%A 505D BXMICERL TIZE L, X2,
DH2N\AT A KT = RZANDEEBRL AL TY,

MAXIMN
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inFERBA (R =)
o
MAX8717/ B B AE
MAX8716 | | o757

14 16 DL2 SMPS2mO—H A R4 — ~ RS A/, DL2IZPGNDA'SVppE TR A VI LET,

15 17 VDD DL —hk RZA/\AEBEREELAN, BVERICEHREL T ZE 0\,

16 — GND BRERIOT7FTOTTZ R, ERIMD/NY RAEGNDIZEH L TS0,

— 18 PGND BRIZVR

— 19 AGND FFrOg0Z 0 KR, ERID/Ny REAGNDIZE#HL TS0,

17 20 DL1 SMPS1DO—HA K5 — k RS54 /\HF. DLIIPGNDI'SVppE TAA VI LET,

18 1 LX1 SMPS1DA 5053w, X1 &A 505D EZANCE R L TS0, XTI
DHINAH A RT— M RZANDERERL1ILTT,

19 22 DH1 SMPS1DNAHA KT — K RSA/\H7, DHTELXIASBST1ETRA VI LF9,
SMPS1DT =2 N T7S54 VAT U EHEER, R1IIRT LIS, AEDIAVT 5

20 23 BST1 EFAF—RICEHEL TS0\ BSTHIEYOA T3 vikngsicEi>T. DH1O
H—UA VEBRERARTDIENTEZT,

o1 o4 CSH SMPS1DEEFRBHEAN, EBHRBETIL A2 FOERFICEEL T 2S00, E8IL.
2rEEOERREA T avERLET,

- 5 CSLA SMPS1DAEETAREH AT, BABEIL XAV MOBIKFICERL T ESI L. H8IC,

S CREOERIREA T3 vERLET,

03 o6 - SMPS1D 7T 14— R/INY I AN, BEI.IVHADIEEIIFB1ZVclliE R L T IES 0,
AZE— RTlIE. FBTIZIVICEELESNE T,

o4 o7 pGOODT | SMPST F—=TVRLAVIND—=0y REH, YT RRI—bESTY NTTVDEIZ, SMPST
BEDOLF2L—23 2Ly 2all REUE10%LEELEEPGOOD1IZO—T9,
SMPST1E—JERHIRAL v 3)L RRE, 774 bOSOMVERFBIRAL Y 3)L R
HAX—TINTBEHDICIE. ILIMIZEVlcERL TS, JZE— KT, CSH1

— 28 ILIM1 ECSLT1DOBEDERFIBREZ LY 2 3)L RIZE00mMV~2.0VOEETILIMIDEEDE LS E
1/10T9, 50mVDT T #)L MBEICHWEZ B bDO v o2 Ly 3l Rid. &z
Vee - 1IVTT,

=3 SMPS 5V/X1 7 2Z&iB(Vcc&Vpp)

MAX8716/MAX8717/MAX8757 D [1R4EE) {E [l g |
BN /—rTyvo2E2I—5DEEBRIFED
SV/SALE3.3V/BAZEM L E T, ANBREEEEIS
6V~24VTY, BRmDBERICDONTIIRIZTEBELSL
e R2IIE@MA—HNERLIT,

MAX8716/MAX8717/MAX87573. EEEEIRAIC
HEten/2@D1 >y ) —TEEERE. X7V TY
DAV MA-ZZABLTCNET, BELA VY
V=T7—F70FvIid. AAhIAVFToHIvTILE
B9 DB AR EERIEL TLVE T,

12

MAX8716/MAX8717/MAXB757TD R A v FE— REIR
(SMPS)IZIE. SBAANERUNY T EZIFACT S
TE)YDMIZEVDINA T ZAEBRINBETT, Vppld
MOSFET4— h RS54 JHDERL A LT, VccldlC
FADEBLAILTY, HTIRTELDIC. ABD4L.5V
~5.5VERZVpplc ULNIZERL. RCTAILZZENL
TVppZVeclcE L T /lzal\, BRELRRNBEEER
[ZRXDEBY TT,
IBIAS = IcC + fsw (QG(NL1) + QG1(NH1) +QG2(NL2) +
QG2(NH2)) = 1.3mA ~ 40mA

Z T, lecld1.3mA, fgwld X1y F U TEKEH.
HELUQg [EMOSFETD T =5 & — MMIEE&E =N 7=Vss
=bBVICHBITDEeT — FERFDOEHRLEREETT,

MAXIMN
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® <t INPUT (Vi)
15V BIAS = 1 o
TuF (2) 10uF
L v
DesTi ¥ Dgsto
Nii MAXIM 1=
DH  waxerre  DH2 Ini B
BSTI  MAX8717  BST2 —
SBF; MAX8757 4 S%ST,%
Jul Tud
® 4w e f—a-
R L
5.7uH NL2 L2
N1 5.7uH
*PGND
*AGND %
= Res2
CSHT CSH2 me
3.3V PWM 5V PWM
- CSL1 CSL2 >
outPuT = 4" - o OUTPUT
! 220uF Voo »—] FB1 FB2 |——a Vg 150uF !
R1
Vee +5V BIAS
PULSE- (| 5P
SKIPPING
CONTROL | ———] SKIP2
PGOOD! . » POWER-GOOD 1
] ON1 PGOOD2 » POWER-GOOD 2
ON | OFF Cher
N2 0.22uF
w0
PTTTTTTTITII I ms e enen o nnonono[TIooIosoIooIoioTtTTt <FOR THE MAXS716 AGND AND PGND,
! DEFAULT (Voo ———] ILIM1 ! REFERTO A SINGLE
i CURRENT FSEL |—— REF (300kHz) :  PIN DESIGNATED GND.
5 LIMIT ( voe —r 1IM2 5
MAX8717 AND MAX8757 ONLY |
%7 POWER GROUND
SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.
J__ ANALOG GROUND

X1, REBERIE

MAXIMN 13
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MAX8716/MAX8717/MAX8757

/=hT7voa>E1—-5B1>5 =7,

SHE.

FarNEEIFO—5

R1. FEBERAPMER

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

CourTt, Output Capacitor for 3.3V Output

220uF, 4V, 25mQ low-ESR capacitor

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

Sanyo 4TPE220M Sanyo 4TPE150M
. 150uF, 6.3V, 256mQ low-ESR capacitor 100uF, 6.3V, 25mQ low-ESR capacitor
Courz, Output Capacitor for 8V Output | 5. 'arpE150M 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) oA, 30V, 0.45V; 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-R007F Dale WSL-2010-R007F
1) 7L > Z(REF) R2. BfgaA—7

VT 7L URS REEAFICHT BEN+1.5%
Thdlch. REFIEBEIATLI) T 7L VA EL
TERATY, REFZO.IUFUEDES I v oV Ty
TGNDIZ/NA/NZLTLfees v, VT 7 L2 RIS
AEBEEICY L TRASOPADY —XERETOPAD
DoUERERBLET,

SMPS D&+
VoA 2V EICERT B ERT—F 2 Uty k
(POR)A'EINT . EBE. BEE. HEUH—7 I
Sy RIYUDREEDS v FA LY hENET,
& 5|2, POREIE. SMPSOY NO—SHEES 1
ZETO—HA K RSANEREICNAICHBEBLET,
VeehVee@DUVLOZ Ly o3l K& WU BEL 55 &
VecDAPEBED Y 2 7 k(UVLO)EEIE R A v
FUOEBIELET,

RBEDY T K RY— NI ANT—DBRZMHT S
FEHDICRY— NP YTBICLF21L—2a EEE
BRICERESEEIT(EEBERHE]I DV T MY — K
/&H/’//EF{)

14

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

SMPSA *—7IL#I#I(ON1, ON2)

ONT&EON2IE, HADY T hRAY—bhEV TRy b
FOUEMERICHEL &Y, Db, RY—bT7 VT
BROLvY Y NIOVDILF TN —T 20T
MABEICIE Y FT, HHEAIE. BN [BED. HD

MAXIMN
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FAULT PROTECTION
(FIGURE 7)

MNAXI/W
MAX8717/MAX8757
FSEL 0SC
Yy Yy
SKiP1 o B SKiP2
ON1 _ _ ON2
ILIM - - ILIM2
CSH1 i - CSH2
CSL _ A csL2
BST1 o PWM1 PWM2 - BST2
CONTROLLER CONTROLLER
DHT (FIGURE 3) (FIGURE 3) DH2
LX1 \l\ /l/ Lx2
Voo Voo
DL1 )/ \I\ DL2
PGND \l\ /x
\ A\
B A A A A B
DECODE DECODE
FB1 FB2
(FIGURE 5) (FIGURE 5)

@ ®

= =

= = = =

E| 2 2| E

\/ \

PGOODT POWER-GOOD AND POWER-GOOD AND PROOD?

FAULT PROTECTION
(FIGURE 7)

M2 J7roiarIATISA

WMIBEBTHENTDIENTEET, BEEICHETD
EHICEF. 120LF2L—5DON_ZEHE51D0D
PGOOD_ICEMmL T eal, fc&xld. ON1Z
PGOOD2IZ# i LIIRREETIS. OUT2A'REL Lot
OUTIA'W T hRHY—HhLET, BBE. BEE. HX
U=~ Iy hIOVDEREDT YV FET)T
TREHICIE. ON_ZO—ICEREIL T ZSL,

YIPRI—=bESLUOVI bV Y IO

VT KR — MION_ANA ICERB) SN TREFA'RZE
ft9FdEMiBengEd, VI MXY— MO BAHIE
OVHh o RIEEEBEZT2mMsTSI T 7y TLE T,
ZDfH. RABRNMNBI SN, BR—T 22T
Do TT7y TREEFHMDIENTEET,

VI by IO UIEON_AO—ICHDEMBL T,
HAORBEREX /I —VILEENEELEZ T, 2D

15
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MAX8716/MAX8717/MAX8757

/=7y o2E1—5B1>5 =7,
SWE, FarNEEFEI>FO—5

DHEAIIHIILTNET, 1DOHEADDEBEA MO
Doy o ERN)ATDZZEEFHY A,
VIR NITUDBE HAIZ0VETAMsTS
FoodB=H. BAIC EFRIDEDA VY
VIBRVIFEIESNES, VINTY NID VDR
BIC. REI—FT7YTHON DIIEI T VIIZEDT
BUOMNJAESNDZTDL ANAIZEBEISNE T, @H
ANy hdorands, U720 RIFTIC
BIEY,

BEERARKE. ERE—FPWMOY M O—5

FERE—RPWMIY MO—=ZOFMOIIVILFAID
F—=TIN—=TaAVINL—=5THY. UIT7 LV RABE
IS DHENBEREESERO-—TRHESTD2ES
EMEL F9(HM3), MAX8716/MAX8717/MAX8757
I, BEMEBHREFERALT. EXOIZ—T77H
FUOZTNICBETBMME T MNELTHABEICHE
DTHA VI EICHIET D ENDEBERLEBEEIR
WEDTY, MAX8716/MAX8717/MAX8757 Tla.
EEBENIL—-THENMFBIhDH. BRI D
HAOAVF U EFERIDIIENTEEFT, ZDIK
IW—THBETIE. 0.1 %0yp)DEFLF1L—3>
BENEON, AT 454 OO F—/NARYME
BNLANIVICOT B EICE>THATIY T
DHAZXEDAR N ENMZDZENTEET,

B D8R (FSEL)
FSELAAIZ. PWME—RDR AV F 2T EKREDEIR
ISR ENE T, R3IF. FSELEHICEDS XAV F
VOBREERLEZ T, @BK(B00KHZ)EEIL. BB
HAXERNMILENWT TS —23 VICRET.
BRAVFUIBKIZEDMEED ML — KA THE
bhé\tg_o 3. AEERNERM/NESIFEED
ICELOHTENEHESBFICSELTNDEDEBEONE T,
REHR(200kHZ)EfEld. BB@mT 1 XEBERAR—E
AlELT. REDBEWERZRHLET,

EFIPWME— K

&/ A ZOBEERRMRENEA#ITT D/=HITIE. SKIP_
ZN\AICEEEN L CHADZEEBIPWME— RICANTL
S, ZNICEDT, EAZAOXOV/NNL—0 T«
=TI ENTEDA VI IIERERT ZENTE
F9, #@HEPWME—RTIZ. RAMYF U ITEREHN
—EDXETHY . BEEHEBERITTHEH/ZYBmA~
20mA(typ) THMFITMOSFETE X1 v F T BRERIC
TELET,

BERMEEHIH(SKIP.)

MAX8716/MAX8717/MAX875713. v d dEN%
REFE— RCTEMES B DI ENTEDSKIP_ AN %A

16

TWEd, WInprodrhO—>0EO 03>
INL—F A 2—TIFEIT1 =TI BD=HICIE.
FAITRT LD, SKIP_AGNDZ/IFREFICIE#E L T
<EEh, OOV —5&A42—TILT 3
E. BRBEAANEOA VY IYERERE LIS
=02 hO—-ZII0L_ 20O0—(&8HILEd, ChIcKDT.
AVEOIHEHATA VT U ERBLELKY ., BE
FHRETOY NO—SIZ/VRERF Y TSHETHD
DBFREBEEMIELET, RF Y TE—RTIE. VppD
BERHEBNRD L THERERIARESNE T, KB/ 1 X
2FYTE—-RTII. BEEY Y TILDIREH1/2(C
B L. BEERAYF U IRRENAEICEY) FTHN
BEEHCOMRIIESETLEI,

3. FSELD#ER
FSEL SWITCHING FREQUENCY (kHz)
Vce 500
REF 300
GND 200

74 FIVE—RERBRHAL Y 3ILE

INIWZAZRFIEVITE—REAX—TIVTDE. HD
BENTA— RNV ORL Y IIVREBAIEED
FOBRBREEENT7 A RILE— ROERGEHEIL Y
valRaEBx-EE Ty IOy NO—F
DAVIA LD T LET, BEGKETIT. 75

1 LEEE. ILIM_ICK D TRESNDEETERFIR
2Ly 23l RM20%(SKIP = GND)IZH7=5 771 R

:E ROBREEHZAL v 3L~ FFILIM_IZED

BRESNSEEBEABRFIBEILY3ILED10%
(SW = REF)LLéIfg_éﬂi/ A XBRIEHZ LY 3)L R
DHMEKELET, LD T. EFq2)lcar b
A—ZICRNEODENIMEREIND I EICRYFT,
HAODBFREEIETDEHIC. BHHABEHLT A — K
NV ALY I RRBIETTDECTHIELEA Y
A LERBIDIENTEFZEA, EOVOXOY
NL—=FERAYvFILF2L—INERE VD
T5DERHIET DS, I hO—ZI3/NVREZF
VTSR EBELNHYET, LizHDT. O hO—7
I, BERRETEA Y TILOBBZRERLET,

BEN/NIVRAZRFYEYIOORF—IN

AFYTE—RTII. BEFTCPFMADBEDEE])
DEZMThNET (ML), COMWUEBZIE. 1250
SEROFOOXTO—YHYA RAAYFDOAZTA
LZENIET2AVNL—FICEODTEEEZRITET,
rOoosOoxav/NL—%ld. CSH_&CSL_DBETAH >~
FOSBREBEHLE T Vesy - Vese A3mvnEn
SORBRBHZL Y A RRBICTABE, T/
L—%I3DL_ ZO0—(Z38H L &£ 9 (HM3)e TDOANZX L

MAXIMN
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CSH

0.05 x Vumir 0.1 x Vi

CSL

F}

SKIP
DECODE

FB

REF/2
SLOPE COMP SOFT-START

SOFT-STOP

ON

DH DRIVER

(/)‘
=
=

0SC

T& |—0
-1L2xVumr — + g DL DRIVER
i R d

ﬂ_%

H3. PWMIOY hO—=2DT7 720230547 IS A

IC&DT NILRZRFYEVIPFMEFZRF v EV T
PWMEITEDBED X Ly 2 3)L EhYER S KU R ER
1250 TERBIEDRF([ERFEE] REDWS)E—H
IT5EDICRYET, PFM/PWMOORF—/NHEL
5§?§€E5ﬁl/&)bwlLOAD(SKIP)L;\ RWICKDTRE
=nFd,

(Vin —Vout)Vout
2LVinfosc

BEGFICE DT/ AZRFVEVTHENRET DL
AAYFUITRENL/AZXHZL FFEFHDLDIC

ILoAD(SKIP) =

MAXIMN

RA22ELHUIITH. ISV EBFTHNERNE
SNDEBREERETT, PFM/ A X EEAFHE
EDML—RATR AVFIIVRBEEZDIEIC
FOCHETDIENTEFTT, — RIS, 125D
U ZADEHNS VMBI RY BTG LEY
FITH AT VADEHRELBLDEEEFTD
MENSLEI(TMIERN—ETHDELT). 1
BEEVYTINDEILET . BORENA VT I5%
FERTOIEDANBRELTIE. MEY A XDEKX
EEMBEREDBEEICENADEBEELNILT)GEE
hHET,
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SHNE, FaPNEFEI>FO—5

F4. SKIP_DERK

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) =

----- K7™k LoAD(SKIP)
1
1
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1

INDUCTOR CURRENT

_ lLoaneskip)
2

1
i
i
i
1
1
]

A
1
i
i
i
1
1
1
]

1
i
i
i
1
1
1
|

0 —

ON-TIME TIVE

RS. BFE— FOEHEER

R4, /NVZZFYEVT/RNEHOARF—/NIRA 2~

MODE CONDITION COMMENT
DL_ tracks Vgc 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
V¢ 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.

HOEE

[ELECTRICAL CHARACTERISTICS(ESHI4514)1D
DCHABEDMAERIE. T5—aA2/X\L—FDI LY
YAV REBRLET., 1V IIHEGNICERBL
ThvdEE. MAX87T16/MAX8717/MAX8757IEH
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maxam
MAX716
MAX8717 Dest

MAX8757 BST (Res1)*

Cast —— INPUT (Vin)
] DH I NH

LX

Vop

_\I\ DL . IENL
(CNU*'I'
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.
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POWER-GOOD PROTECTION
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THMENHDHTYT, REREREEEEDHNED
NadE5IC. RMSAHNERICBITDEELEENI0CTHK
OO T T EERLTLSIZE 0,

ND—MOSFETD&EIR

MTFDOMOSFETHA FZA42DIFEAEIR. SEE
(20VE#EZD)ACT I T 5 % ERT DHBICKAFTER
BENEBDIEICEREBNTWEY, BERT7 T
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35 |
~ 30 |50/50 INTERLEAVING
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2 25 |
20 <\\ ,/
15
/T 4060 0PTIMAL
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I i
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6 8 10 12 14 16 18 20

Vin (V)
INPUT RMS CURRENT FOR INTERLEAVED OPERATION
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J=RNTvoa>Eara—-SEHLA>Z—~T,
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CONNECT GND AND PGND TO THE

VIA TO POWER CONTROLLER AT ONE POINT
GROUND —»@ ONLY AS SHOWN

CONNECTTHE |2 | =

EXPOSED PAD TO /%;%'88 D o]

ANALOGGND  [5 ! -

- J.‘ ,,,,,,,,,, -
i T
VIATO Ve PIN
VIATO REF > haN VIATO Ve ce
BYPASS CAPACITOR BYPASS CAPACITOR
MAX8717/MAX8757 MAX8717/MAX8757
TOP LAYER BOTTOM LAYER
KELVIN-SENSE VIAS
UNDER THE SENSE
RESISTOR
(REFER TO THE EVALUATION KIT)
1
N DUAL
n-CHANNEL
INDUCTOR MOSFET
SINGLE INDUCTOR
n-CHANNEL
MOSFETS DH
=1 X
DL
INPUT —|
3|
ol ¢
00O (o]e)
OUTPUT GROUND
Ll ~——— GROUND

HIGH-POWER LAYOUT

LOW-POWER LAYOUT

®10. 72 hERDLA T M
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A

0.10)

—E SEATING PLANE

~DRAWING NOT TO SCALE-

™ [=}
it
]
_‘_
o

2x
o S[EiS[C] . A
. [ ]0.10@[C[A[E]
e 2 k_l-flz I— r
GBS
MARGNS\\ ' [gfoojoda |_|__,_
A A A A E/2 & - E 7 l
£2/2
B :’— __I. E NE-D X[E] F=n + E (A
{ 5 4 |
— / —
~
y DETAL A—" N
INDEX AREA 12 3
072 X B/

[ERALLAS /M AXI/VI

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

‘ 21-0139 ‘ D F/Q

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

THE TERMNAL #1 DENTIFIER AND TERMINAL NUMBERING CONVENTION RM_TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTKINAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EHER A MOLD OR MARKED FEATURE.

3
A SHALL CONFDI

A\ DMENSION b APPLEES T0 METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
A

7.

A

FROM TERMINAL TIP,
ND AND NE REFER TO THE NUMBER OF TERMNALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMNETRICAL FASHIIN.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
8, DRAWING CONFORMS TO JEDEC N0220, EXCEPT FOR T2444-1, T2444-3, T2444—4 AND T2844~1,
&MARK\NC IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm
A LEAD CENTERLINES T0 BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, +0.05.

~DRAWING NOT TO SCALE-

| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
G 121 4x4 16L 4x4 20L 4x: PKG. 2 €2 ms
WIN. [NOM. | MAX. | MIN | NOM. | Wax. | NIN. | NOM. canes WIN_ | NOW.| MAX.| MIN. | NOM. | WaX. |ALLOVED
A [070]073 | 0e0 070 [073 [os0 [ 070]075 Ti244-2_| 195 | 210 |225] 195 | 210 [225]| WO
a1 | 00 |002 | 005] 00 |ooe [003 | 00 |o0e Tie44-3_| 195 | 210 | 2.25] 195 | 210 |225| ves
a2 020 REF 020 REF 020 RE Tie44—4 | 195 | 210 |225] 195 | 210 (225 N
b | 025|030 | 03s|o0as [030 [ 035 | 020[oes Ti644-2 | 195 | 210 |225] 195 | 20 [225]| N
) 390 | 400 | 410 | 3.90 | 400 | 440 | 3.0 | 400 PrT Ti644-3 | 195 | 210 | 225 195 | 240 | 225| ves
£ 390 | 400 | 4.10 | 3.90 | 400 | 440 | 3.90 | 4.00 A Tic44—4 | 195 | 210 | 225 195 | 210 |225| No
e 080 BSC._| 0,65 BSC. 050 BSC. 0.50 BSC. 040 BSC. Te044-1 | 195 | 210 |225] 195 | 210 [225| N
« Joes[ - | - Joes| - | - Joes| - | - [oes| - | - Joes| - | - Te044-2_| 195 | 210 | 225| 195 | 210 | 225 | ves
L 045 [033 [ 065[ 045 [ 035 [ 065 [ 0.45[ 055 [0s3 [ 0.30 [ 040 [0.50 [ 030 [ 040 [ 030 T2044-3 | 195 | 210 [225[ 195 [ 210 [225| NO
N 12 16 20 24 28 Te444-L | 245 | 260|263 245260 [263] N
N 3 4 s 6 7 Te444-2 | 195 | 210 [2es] 195 | 2w [ees| ves
NE 3 + s 6 7 Te444-3 | 245| 260] 263 245 20| 263] vES
(=< VGG VGG WGGD-1 WGGD-2 WGGE Teata—+ | 245| 260| 263] 245 | 2e0|263| no
Tee14-L | es0 | aola7o] eso [ eeo[a7o N
NOTES:

[PRALLAS /M AKXV

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

APFROVAL ‘m:ur:m TONTRIL NO. rzv ‘

21-0139 D

MAXIMN

24L QFN THIN.EPS
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MAX8716/MAX8717/MAX8757

/=hrTvoa>E1—-5B1>5 -7,
SWE, FarNEEFEI>FO—5

NYT—2 (RE)
(CDOT—52— MIBEINTND/ N T —IMHKRIE. BRIEARBENTHD EIFRY ZEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = ZS BT\, )

[— o2 A
° ¢ B0 ERE
o2 —{ D22

QFN THIN.EPS

__I K f—
MARKING —_| l ELU goooo L||.|.L|=,_L
= XXAXX 2 =] o 1
J- ] o e» l
B E Amw)xg ; E —L@ E2
Q = o I
B ) =
R 7 Ny
) P dnnhngh
MR AN P PIN#11.D.

T

123
PIN# 1/’ n DETAILA | o2 0.3545°
D. —EUA A
A JOP VIEW (DN X ETAIL B

YN
BOTTOM VIEW

¢ ¢
{R IS OPTIONAL)
APPLICABLE TO .4mm PITCH PKG. ONLY DETAI A L ! L
T A T

el mmw— @~
EVEN TERMINAL D0 TERMINAL

o

SEATING “ oo [c]

BRALLAS /M AXIWVI

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

T CRNT CONTROLIG: L
-DRAWING NOT TO SCALE- 21-0140 H /z
COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L_5x5 28L_5x5 32L 5x5 40L 5x5 PKG. D2 E2 L [oowN

'SYMBOL | MIN. [NOM.MAX. | MIN. JNOMMAX_| MIN. [NOM] MAX.| MIN_NOM. MAX. | MIN [NOM.[MAX. CODES [ Twom Twax [ i Trom Tvax |57 1o e
0.70 [0.75] 0.80 0.70]0.75[0.80]0.70 | 0.75]0.80 [0.70 [0.75]0.80 T16551 | 3.00 | 3.10 320 [3.00 [ 3.10 [3.20 | = NO
0 Joo2foos] 0 0 Jo02]Jo.05] 0 Jo200s] 0 Joo2fo.0s T1655-2_ | 3.00 [ 3.10 | 3.20 | 3.00 | 3.10 [320 | « YES

020 REF 020 REF 0.20 REF 0.20 REF 0.20 REF T1655N-1 | 3.00 [ 3.10 | 3.20 | 3.00 | 3.10 [320 [ « NO
B e ) ) ) ) e T ) Y X ) B
[4.90 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 T2055-3 |300/3.10/3201300]3.10]320] - YES

0. T2055-4 3.00 | 3.10 [ 3.20 | 3.00 | 3.10 | 3.20 i NO

z|z PN
zlz|1z|=| |7 |=|m|o| =| 5|2 >

0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 40 BSC.
o2s] | fos| - | —[o@s] - | —foss| - | - [oas[oss|oas| 120855 [315|325[535315 [325[335] 040 [ VES
0.30 [0.40] 0.50 |0.45 |0.55 | 0.65[0.45 | 0.55] 0.65] 0.30 [ 0.40[ 0.50 [ 0.40 [ 0.50 | 0.60 728551 13.15]3.25/335[3.1513.25]1335] « NO
PR P R S R __|_ - |- Joso]oaofoso T2855-2__| 2.60 | 2.70 | 2.80 | 2.60 | 2.70 [ 2.80 | = NO
5 2 2 = 20 T2855-3 | 3.15 | 3.25|3.35|3.15 | 3.25 [3.35| = | YES
2 5 7 A 10 T2855-4_ | 2.60 | 2.70 [2.80 [ 2.60 [2.70 [2.80| = | YES
4 5 7 8 10 T2855-5__ | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 [ 2.80 | * NO
JEDEC WHHB WHHC. WHHD-1 WHHD-2 | - T2855-6 3.15]3.25[3.35]3.15 [ 3.25 [ 3.35| «« NO
| T2855-7 | 2.60 | 2.70 | 2.80 [ 2.60 | 2.70 [280| = | YES
NOTES: [T28556 | 5.15 | 3.25 [3.35 | 5.15 | 3.25 | 3.35| 040 | VES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. | T2855N-1 1315 [ 326]13.35]13.15 | 3.5 |3.35| - NO
2. AL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 132552 13.001310132013.0013.10}3.20] « NO

3. NIS THE TOTAL NUMBER OF TERMINALS. T3255-3 3.00 | 3.10 1 3.20 | 3.00 | 3.10 | 3.20 | ** YES

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 192554 3.00131013.20/3.00 | 310 | 3.20 NO
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 | 3.00 [ 3.10/3.20[3.00 | 3.10 320 * 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 | 340 | = YES
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

** SEE COMMON DIMENSIONS TABLE
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

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 DALLA! »,
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @-wr& /Vl /J‘l/l/l
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

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

TME PACKAGE OUTLINE,
16,20, 28, 32, 40L THIN QFN, 5x5x0.8mm
oo w w5
-DRAWING NOT TO SCALE- ‘ 21-0140 ‘ H ‘/z

- = - g T - REETE BA3-30-16 GRY Y ‘)
LFIN- P xRSt TEL (0373235 6141 PAX (03)3535-6149

VFILRREICYVFLARBIEAINBRBRUADEROERICDOWT—tIEEZENIRE T, BBFT M2 XEBEEchTHE A,
VEILSHERTELEBROMEZEE T SEMNZEBRLE T,
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