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MAX14870/MAX14872

Absolute Maximum Ratings
(All voltages referenced to GND.)

AV o TSRS -0.3V to +40V
M1, M2 e -0.3V to (Vpp + 0.3V)
PWM, DIR, FWD, REV, FAULT, EN, SNS .......... -0.3V to +6.0V
(010 1Y TR -0.3V to +0.3V
Continuous Current Into M1, M2 ..., +3A

Continuous Power Dissipation (Tp = +70°C)
Single-Layer Board (derate at 15.9mW/°C
ADOVE +70°C)..eviiiiiiiiiie e 1270mwW

/B4 BV ~36V
Ty IDCE—F—RTA/N

Multilayer Board (derate at 24.4mW/°C

ADOVE +70°C).ueriiiiiiiiie e 1951mwW
Operating Temperature Range............cccocoevenee. -40°C to +85°C
Junction Temperature +150°C
Storage Temperature Range..........ccccceccvveeenes -65°C to +150°C
Lead Temperature (soldering, 10S) .....ccccccevievrevriiennnne +300°C
Solder Temperature (reflow) .........ccocevveiriiiienicnicneee +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these
or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.

Package Thermal Characteristics (Note 1)

Junction-to-Case Thermal Resistance (8,¢c)
TDFN-EP (Single-Layer Board)...........ccccccevcvvveeennneen. 8.5°C/W
TDFN-EP (Multilayer Board) ....8.5°C/W

Junction-to-Ambient Thermal Resistance (6a)
TDFN-EP (Single-Layer Board)...........ccccceevevvereeennnenn. 63°C/W
TDFN-EP (Multilayer Board) 41°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/jp/thermal-tutorial.

Electrical Characteristics

(Vpp = 4.5V to 36V, Ta = TN to Timax, unless otherwise noted. Typical values are at Vpp = 12V, Tp = +25°C) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vbbb 45 36 \%
EN = low, M1/M2 WD = 1
Supply Current I - ow, 50kHz mA
DD not connected
No switching 0.5 1.2
EN = high, driver | VbDp = 12V 3.7 10
Shutdown Supply Current ISHDN is in shutdown Vop = 36V 10 20 MA
Undervoltage Lockout -
Threshold VuvLo Vpp rising 3.3 3.8 4.3 \%
Undervoltage Lockout
Threshold Hysteresis VUVLO_HYST 400 mv

www.maximintegrated.com/jp
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MAX14870/MAX14872

/B4 BV ~36V

Ty IDCE—F—RTA/N

Electrical Characteristics (continued)

(Vpp = 4.5V to 36V, Ta = TN to Timax, unless otherwise noted. Typical values are at Vpp = 12V, Tp = +25°C) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER (M1, M2)
Driver Output Resistance _ Ty=+25°C 280 395
(High Side + Low Side) Ron m_=2.54 T, = +125°C 410 580 ma
Driver Overload Current Limit Im_oL 3 A
M1, M2 Leakage Current IM_LKG EN = High, V1 = V2 = 0V or Vpp -1 +1 MA
M1, M2 Body Diode v Low-side diode, EN = high, If = 2.5A 1.5 v
Forward-Voltage BF High-side diode, EN = high, I = 2.5A 1.5
CURRENT REGULATION (SNS, COM)
SNS Current Sense Threshold VsSNS TH Vgns rising (Note 3) 94 100 110 mV
SNS Input Leakage Current Isns EKG Vgns = #250mV -1 +1 MA
COM Leakage Current |COM_LKG EN = high, Vcom = £250mV -1 +1 MA
LOGIC SIGNALS (PWM, DIR, FWD, RE\_/, EN, FAULT)
Input Logic-High Voltage VIH FWD, REV, PWM, DIR 2 Vv
Input Logic-Low Voltage VL FWD, REV, PWM, DIR 0.8 \Y
EN Input Logic-High Voltage VEN_IH 1.6
EN Input Logic-Low Voltage VEN_IL 0.4
Input Leakage Current i CYJL\,AUTDLRSEY/VE'_ OR\FV EN, -1 +1 MA
FAULT Output Low Voltage VoL FAULT asserted, Igjnk = 5mA 0.5 Y
FAULT Off Leakage Current IF LKG FAULT deasserted, VEAULT = 5.5V -1 +1 HA
PROTECTION B
Thermal-Shutdown Threshold TSHDN Temperature rising, FAULT asserted +160 °C
Thermal-Shutdown Hysteresis | TSHDN_HYST 10 °C
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AC Electrical Characteri

stics

/B4 BV ~36V
Ty IDCE—F—RTA/N

(Vpp = 4.5V to 36V, Ta = TN to Timax, unless otherwise noted. Typical values are at Vpp = 12V, Tp = +25°C) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX14870,
switching signal 50
applied at PWM
PWM Frequency fsw EN = low MAX14872, kHz
switching signal 50
applied at FWD
or REV
Dead Time tDEAD 140 ns
M1, M2 Slew Rate SR 200 V/us
M1, M2 High-Side Propagation t R = 1kQ, C|_ = 50pF, 620 ns
Delay PR PWM/FWD/DIR/REV rising, Figure 1
M1, M2 Low-Side Propagation t Rp = 1kQ, C|_ = 50pF, 583 ns
Delay PF PWM/FWD/DIR/REYV falling, Figure 1
Current Regulation Fixed PWM/FWD = high, EN = low,
Off-Time torr Vsns > Vans TH 7.8 15 22 us
Current Regulation Minimum ¢ PWM/FWD = high, EN = low, 95 s
On-Time CR_BL VsNs > VsNs_ TH ' H
. ) M1/M2 is shorted to Vpp or GND,
Overcurrent Blanking Time toc_BL Figure 2 1 us
) PWM/FWD = high, EN = low,
Overcurrent Autoretry Timeout toc_T0 Int or Iz > In_oL. Figure 2 2 ms
PWM/FWD = high, R_ = 1kQ,
Enable Turn-On Delay tEN_ON C = 50pF, EN falling, 23 us
M1/M2 rising to 10%, Figure 3
PWM/FWD = high, R = 1kQ,
Enable Turn-Off Delay teEN_OFF C = 50pF, EN rising, 50 us
M1/M2 falling to 90%, Figure 3

Note 2: All units are production tested at Tp = +25°C. Specifications over temperature are guaranteed by design.
Note 3: VgNs TH is the threshold voltage to turn on current regulation.
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(VDD =12V, Tp = +25°C, unless otherwise noted.)
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MAX14870/MAX14872 N4 BV ~36V
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RRZFERLT, PswzstBL TS0,
Psw =Im x2x Vps
=M x2x (1/2x Vpp x fsw x tR)
ZZT IMITE—FY—ER. RIIFZA/XHEAD200ns (typ)
DI EVEFISIL TR, fswld X1y F 2 IREKETT,
RNEIA A —RE. RAYF U IBICENEZHELE T,
FAA—RTHEINDENIE. ROLDICETELTLE
AN
PD =1IM x 2 x VB X tDEAD X fsw
ERLF1L -3V BLOENE
REF /= IIAZERL F21L—2 32 LTMAX14870/
MAX14872%EIfES B 515513, SNSEZGNDICEZZ
mLTLEE . ZOBKRDIES. BHIENIIAETT,

/B4 BV ~36V
Ty IDCE—F—RTA/N

NAEBEHRLFaL —2avIckDENE
HEIL—TRTHEREER 71— R/ &R LTHER
PWML Fa1L —23avicEo>TCE—Y—Brh%uklEHTS
ZENTRET T, MAX14870/MAX148720NBDER
LFal—2arvEBETF —JILLTHAEL F1L—
DaAVEFERTDIESIE. SNSETSURICEZERLT
<IEELN,

Fast Decayfl#l=fER 9255, H7 v D ABEI R
BRINDEESIICOMDBENED/NIVAIZEDZEITE
RLTLEE0,

AHFAFYDER
YFILE, B —inFmimlcMIIT A T
RIalcaHRBLERA, HTU YD DEABICEEN
EBmMENdZEICEDT HIUY S THESENDBAN
RXDELITEBALE T,

Pp = VpD2 x C x fgw
Z 2T ClaMI/M2@EimDBEE. fswliIM1/M2DZ A1y
FUORRKRMTYT, COBHH. +PRBERLGUIEES
nNd2&EICBYUET,
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*THESE PIN NAMES ARE FOR THE MAX14870. ON THE MAX14872, THESE ARE THE FWD AND REV INPUTS.
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MAX14870/MAX14872
B
PART TEMP RANGE  PIN-PACKAGE
MAX14870ETC+  -40°C to +85°C 12 TDFN-EP
MAX14872ETC+  -40°C to +85°C 12 TDFN-EP

+38A(Pb) 7 ') —/RoHS#EW/ Ny r— %R L E T,
*EP = T ZR—X R/Vy R

www.maximintegrated.com/jp

/B4 BV ~36V
W7y IDCE—F—RTA/N

Nr=o

BHO/NNvr—RABRELOSVRNG— (TN TN
www.maximintegrated.com/jp/packagingz=Z AL C<EE L\ 7R
BN —O—RIZEEND [+ T#] F 13 T-1IFRoHSIF IR
MERLEZEOTUMBYEEA NNV T—CREIG/NY T —2
ZDEDIZETDEDTROHSHITIR & IFBIFEAE  HEICE DT
INYT—U0—RERRBDIENHDREFEL TS0,

Ng— nNwr— SR SR
247 a—K No. N —>No.
12 TDFN-EP TD1233+1 21-0664 90-0397
Fv 715k

PROCESS: BiCMOS
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