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Absolute Maximum Ratings

SUP_, tO AGND_..cooiiiiiieiie et -0.3V to +40V COAST_, PA_, PB_, EN_, DIAG_, VBbsTH

LXA_, LXB_, t0 AGND_ ....ccooiiiiiiiieieeeee e -4V to +40V SLEW_, DT_, CSO_to AGND_........ -03Vto+ (V)y +0.3V)
BSTA_ to LXA_ -0.3V to +12V FLT_,LS_,CSP_,CSN_to AGND_......ccccocuuneec.e. -0.3V to + 6V
BSTB_to LXB_... -0.3V to +12V PGND_ t0 AGND_....ooiiiiiiiicecee e -0.3V to 0.3V
DHA_ 10 LXA . -0.3Vto VggT + 0.3V Continuous Power Dissipation (Tp = +70°C) TSSOP on
DHB_t0 LXB_..cceiiiiiiiiieeiee e -0.3Vto VggT +0.3V Multilayer Board (derate 10.8mW/°C above +70°C)...860mW
CR_TOAGND ...t -0.3Vto +12V Operating Ambient Temperature Range........... -40°C to +125°C
CN_to AGND_.... .....0.3Vto (V|y +0.3V) Storage Temperature Range..................... ...-55°C to +150°C
CP_10 CN_ e -0.3V to + 6V Maximum Junction Temperature ...........cccoccoeeeeiieeennnns +150°C
DLA_, DLB_to AGND_......ccccceeuieuene -0.3Vto + (Vcr +0.3V) Lead Temperature (soldering, 10S) ..........ccccociririicrnnne +300°C
IN_tOAGND ...t -0.3V to +6V Soldering Temperature (reflow).......cccccccvvveviceeeriiinenn. +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 qevice 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)

TSSOP
Junction-to-Ambient Thermal Resistance (844) -......... 93°C/W Junction-to-Case Thermal Resistance (6)¢)........cc..... 21°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/cn/app-notes/index.mvp/id/4083.

Electrical Characteristics

(Electrical characteristics valid at Ta = Ty = -40°C to 125°C, V|y_ = 5V, Vgyp_ = 14V, VEN_ = VpjaG_ = 3.3V, DH_ and DL_ open,
unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Voltage Range VIN 4.75 5.25 \%
Input Supply Undervoltage VINPUV Rising 4 4.2 4.5 \4
Lockout VINUVHYS Hysteresis 200 mV
From EN_ going high to Vcr_ > CRyy_oN.
s DIAG_ = low 135 20
tart-Up Timer tSTART UP ms
- From EN_ going high to Vcr_ > CRyy_oN; 17 9
DIAG_ = high '
FLT_and CSO_ pin unconnected 1.7 3 mA
Single-Channel Supply |
Current IN_Q VEN_=Vpa =VpB_ =VDIAG_ 10 uA
=VCoAST_=0V
CR_OUTPUT
IcrR =3mA.Ccp =330nF, CR_=3.3pF 9.4 9.7
CR_ Output Voltage VcRr = = \Y,
- ICR_ =3mA, VIN_ =475V 8.9 9.2
CRyv oN Rising 6.65 7 7.35 \%
CR_ Undervoltage Lockout =
CRyv_oFF Hysteresis 500 mV
CR_ Charge Timeout CR10 Vcr_from OV to CRyy_oN 1.4 1.6 1.8 ms

www.maximintegrated.com/cn 2
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Electrical Characteristics (continued)

(Electrical characteristics valid at Ty = Ty = -40°C to 125°C, V|y_ = 5V, Vgyp_ = 14V, VEn_ = VpjaG_ = 3.3V, DH_ and DL_ open,
unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
BOOTSTRAP CIRCUIT
Bootstrap Voltage Drop VBsT_ Vix_=0V, Isource = 10mA V%'Z— ) \%
Bootstrap Input Current IBsT_ VBsT =24V, V| x_ =14V 0.3 0.6 mA
BST_ Charge Timeout BST V| from OV to V| rising 0.7 0.8 0.9 ms
TO BST_ BOOSTUV, COAST
VBOOSTUY Rising (VBsTA_to Vixa or VBsT B 6.7 79 76 v
Bootstrap Undervoltage toVixp )
Threshold Hysteresis (V| to Vi xa orV,
VBOOSTUVHYS toyVLXB ) (VBsTa_toVixa orVest B 1 Vv
Top-Off Charge-Pump "
Enable Delay TTO_EN_DLY PA_, PB_ rising 0.5 0.6 0.7 ms
GATE DRIVE
VBsT_ = 9.5V, Isourck = 10mA,
_ 9.1 9.3
Output-Voltage High v RsLew_= 10kQ v
DH_HIGH
DH_to LX_ - VgsT_ = unconnected, Vcr_ = 9.8V, 66 27
ISOURCE = 25pA ' '
Output-Voltage Low
DH._ to LX_ 9 VDH_Low IsiINK = 10mA 0.2 0.5 Vv
Output-Voltage High Isource = 10mA, Rg ew_ = 10kQ,
DL_to PGND_ VDL_HIGH Vor =95V 91 93 v
Output-Voltage Low
DL_ptO PGN[g)_ VDL_LOW Isink = 10mA 0.2 0.5 \%
Turn-Off Propagation Delay toFF See Figure 4 for timing characteristics 60 100 150 ns
Turn-On Propagation Delay toN See Figure 4 for timing characteristics 60 100 150 ns
Propagation Delay
Matching 10 ns
Rpt = 10kQ (see Figure 4 for timing
- 370
characteristics)
Rpt =40kQ (see Figure 4 for timing
_ TR 1100
) characteristics)
Dead Time tDEAD - — ns
Rpt = 100kQ (see Figure 4 for timing
- 2500
characteristics)
Rpt =200kQ (see Figure 4 for timing
- 5000
characteristics)
RsLew = 10kQ 40 mA
Slew Current IsLEwW CSLEV_V—O:/ 50kQ, VpL_=VpH_=5V, 8 mA
LX_=
RsLew_=200kQ 2 mA

www.maximintegrated.com/cn 3
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Electrical Characteristics (continued)

(Electrical characteristics valid at Ty = Ty = -40°C to 125°C, V|y_ = 5V, Vgyp_ = 14V, VEn_ = VpjaG_ = 3.3V, DH_ and DL_ open,
unless otherwise noted.) (Note 2)

MAX20082
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T AASILIZHI T B

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
CURRENT-SENSE AMPLIFIER
Input Common-Mode CMVR 0 3 Vv
Voltage Range
Input Offset Voltage VoEF -1.5 +1.5 mV
Input Bias Current IBIAS 200 -600 nA
Input Offset Current loFF 20 nA
leferentlal DC Voltage Reso = 2k0 % 105 dB
Gain _
Input Capacitance Ccs IN 5 pF
Output Voltage Range Veso lcso_ = £3mA 0.5 4.5 \%
Output Sink Current lcsOosink Vcso =0V 10 50 mA
Output Source Current lcsosource | Vcso =5V 14 54 mA
Output Slew Rate SR Gain > 10, C oap = 100pF 10 V/us
DC Common-Mode CMR 81 100 dB
Rejection
Gain-Bandwidth Product GBW CLoaDp = 100pF 30 MHz
Phase Margin SR CLoap = 100pF, gain =10 66 °
OVERCURRENT PROTECTION
Overcurrent Threshold Voc Vcso_ rising 3.5 3.75 4 \%
Overcurrent Threshold
Hysteresis Voc_Hys 0.2 v
Vps PROTECTION
VpsTH_ Input Voltage
Range Vps_RNG 0.2 2 \%
VpsTH_ Accuracy Vps_acc VpstH_=0.5V -50 -60 mV
VpsTH_ Input Current VDSTH_ 0.1 1 MA
VpsTH_ Disable Voltage Vps Dpis 26 \%
\'I{i?nst-:‘TH_ Fault Blanking typs_BLANK | From dead time elapsed 12 15 18 us
\EgZISa-I;/H_ Comp Propagation tvDs_DEL From fault time elapsed, 100mV overdrive 1 us
LX_ Input Current ILx VEN_ =0V, VLx_=0to 16V, no switching 250 MA
SUP_ Input Current Isup_ 50 100 MA
LS_ Input Current ILs_ 30 MA

www.maximintegrated.com/cn
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Electrical Characteristics (continued)
(Electrical characteristics valid at Ty = Ty = -40°C to 125°C, V|y_ = 5V, Vgyp_ = 14V, VEn_ = VpjaG_ = 3.3V, DH_ and DL_ open,

unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
SUP_ INPUT PROTECTION
Overvoltage Blanking Time tBLANK OV 350 400 450 ms
SUP_ Undervoltage SUPyy Rising 4.2 4.6 5 v
Lockout SUPuy Hys | Hysteresis 300 mV
SUP_ Overvoltage Lockout SUPov Rising, more than tg aANK_oV 35 36.5 38 \%
SUPov_Hys | Hysteresis 1.2 \%
THERMAL PROTECTION
Overtemperature Fault TIFT R Rising 170 o
Threshold TFT F Falling 145
FAULT FLAG
Fault Output, Low State VELT Low Isink = TMA 0.3 \%
gta:tz Output Leakage, High IFLT HiGH VT = 5V 1 1 uA
Fault Class 1 YFELT 1 e — - - - - 125 %
- DIAG_ low during pin-to-pin check routine 62.5
Fault Class 2 YoFLT 2 25 %
Fault Class 3 YFLT 3 50 %
Fault Class 4 YFLT 4 75 %
Fault Class 5 %FLT 5 87.5 %
Fault Frequency frLT 550 625 700 kHz
EN_, COAST_, PA_, PB_, and DIAG_ LOGIC INPUTS
Input High Voltage INvIH 2 \%
Input Low Voltage INvIL 0.7 \
Input Leakage Current INLkG Input voltage from 0 to 5.5V -1 +1 HA
EN_ Deglitch Time tRES Note 3 7 10 13 us
EN_ Pulldown Resistor EN REs 50 kQ
EE&(!‘;’\:’V"”T,{A";Z: Enter tSHDW Note 4 0.8 1 1.2 ms

Note 2:

guaranteed by design and characterization.

Note 3:
Note 4:

www.maximintegrated.com/cn

Minimum time EN_ has to be low in order to enter reset state.
Minimum time EN_ has to stay low after a power-up in order to enter shutdown mode.

Limits are 100% tested at Tp = +25°C. Limits over the operating temperature range and relevant supply voltage range are
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(VIN_=5V,Vgup_ =14V, VEN_ = VDiaG_ = 3.3V, unless otherwise noted.)

POWER-UP WITHOUT PIN TO PIN CHECK

POWER-UP WITH PIN TO PIN CHECK

(DIAG1 = HIGH) e (DIAG1 =LOW) oct2
Vo, gz/div
Vers g\\;/div Ve zz/dlv
5V/div
VCDASU oV
v 5V/div
EN1 OV
v, 5V/div
LXB1 5V/div Vixes 5V/div
Vixat 5VIidiv Vixat oV oV
v, 0V
4ms/div 2ms/div
POWER-UP WITH PIN-TO-PIN
CHECK INTERRUPTED oco CRVOLTAGE vs. INVOLTAGE
y 5Vidiv 110
FLT1 o 105 o= OMA |
Vens g\\;/dlv 10.0 / leg = 1MA ]
i 95 oo
Vs g\\ﬁ/dlv % y lor = 3mA
= 7 ] Igg = 5MA
. 85
VD\A(M g\\///dl\/ 8.0
75
Voer 5Vidiv 70
Voo 5Vidiv 65
oV, ov 6.0
4ms/div 47 49 5.1 53 55
Vin (V)
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(VIN_=5V,Vgup_ =14V, VEN_ = VDiaG_ = 3.3V, unless otherwise noted.)

SINGLE-CHANNEL SHUTDOWN CURRENT
vs. TEMPERATURE
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(VIN_=5V,Vgup_ =14V, VEN_ = VDiaG_ = 3.3V, unless otherwise noted.)

CHARGE-PUMP FREQUENCY vs. TEMPERATURE DRIVER TRANSIENT RESPONSE TO DRIVER TRANSIENT RESPONSE TO
o PA_TOGGLING (lyoror = 3.5A SOURCE) PA_TOGGLING (lyoron = 3.5A SINK)
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