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ABSOLUTE MAXIMUM RATINGS
(All pins referenced to GND.)

IN -30V to +90V
SHDN......... ..-0.3V to max (0V, V|y + 0.3V)
TERM ..o, -0.3V to max (QV, V)N + 0.3V)
SRC, GATE ...ttt -30V to +45V
SRC 10 GATE ...t -30V to +30V
....................................................................... -0.3V to +45V
....-0.3V to +45V

........................................................ -0.3V to +6V

MAX16126/MAX16127
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Continuous Sink/Source (all piNS) ......cccccovvveiiiiiiiiienn.. +100mA
Continuous Power Dissipation (Tp = +70°C) (multilayer board)
TQFN (derate 14.7mW/°C above +70°C)............... 1176.5mW

Operating Temperature Range
Junction Temperature ..................

Storage Temperature Range...........c..coeeeennn.

Lead Temperature (soldering, 10S) ......cccccevviviiiiianiians +300°C
Soldering Temperature (reflow) ........ccccooviiiiiiiiis +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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)

TQFN
Junction-to-Ambient Thermal Resistance (64a) .......... 68°C/W
Junction-to-Case Thermal Resistance (84c) .......c....... 11°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 china.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(VN = 12V, CeaTE-SOURCE = 1nF, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating range 3 24
Input Voltage Range VIN P - g rang V
Protection range -30 +90
SHDN = high 224 320
Input Supply Current | — A
p pply IN SEDN = low 34 50 H
SRC Input Current Isrc 75 110 HA
IN Undervoltage Lockout VuvLo VN rising 2.8 V
OVSET/UVSET Input Current IUVSET/OVSET 500 nA
OVSET/UVSET Threshold (Rising) VTH VN rising 1.2 1.225 1.25 \Y
OVSET/UVSET Threshold Hysteresis VTH-HYS 5 %
POK Threshold Rising VPOK+ 0.9 x VN \Y
POK Threshold Falling VpOK- 0.87 x V|N \Y
TERM On-Resistance RTERM 0.7 1.2 kQ
Startup Response Time tSTART (Note 3) 150 us
Autoretry Timeout tRETRY 150 ms
GATE Rise Time tRISE VgaaTe rising (GND to Vgre + 6V) 1 ms
. VovseT rising (V1 - 100mV to
OVSET to GATE Propagation Delay tovag Vi + 100mV) 0.55 us
) VuvseT rising (V1 - 100mV to
UVSET to GATE Propagation Delay tuvg V7 +100mV) 20 us
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ELECTRICAL CHARACTERISTICS (continued)

(VN = 12V, CeaTE-SOURCE = 1nF, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
= . VovseT rising (V1 - 100mV to
OVSET to FLAG Propagation Delay tov Vin + 100mV) 0.3 ys
. ViN = Vsre = Vout = 3V, 43 47 6
GATE Output Voltage High Above IGATE = -THA
vV VOHGATE v
SRC VIN = Vsgre = VouT = 12V,
6.25 7 8
lgaTE = -1pA
GATE Pulldown Current 1=15) VgaTE = 12V 8.8 mA
GATE Charge-Pump Current IGATE VIN = VGATE = Vsre = 12V 155 pA
Thermal Shutdown T, +145 °C
Thermal Shutdown Hysteresis AT 15 °C
SHDN Logic-High Input Voltage VIH 1.4 \%
SHDN Logic-Low Input Voltage ViL 0.4 \
SHDN Input Pulse Width tpw 6 us
SHDN Input Pulldown Current IspD 0.8 1.2 pA
FLAG Output Voltage Low VoL FLAG sinking TmA 0.4 \
FLAG Leakage Current e VEAG = 12V 0.5 pA

Note 2: All parameters are production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by

design.

Note 3: The MAX16126/MAX16127 power up with the external MOSFETs in off mode (VgaTe = Vsrg)- The external MOSFETS turn
on tgTaART after the IC is powered up and all input conditions are valid.
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BT T (E451%

(ViN =12V, Ta = +25°C, unless otherwise noted.)

SHUTDOWN SUPPLY CURRENT

- SUPPLY CURRENT vs. SUPPLY VOLTAGE a0 SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE
ST _ Hi g SN _Hied g 100 ‘ =
SHDN = HIGH £ SHDN = HIGH : e g
GATE ENHANCED _— 290 | GATE ENHANCED : g | SHON=LOW s
250 z g :
= = 200 ! =
= = =
Z 200 = %0 = 70
[o=t [a=t " jw}
> > T o
z 180 7/ Z o = 5
» » %0 S 4
w
100 30 //
170
20 yd
50 150 "
: 10SUPPLYVZOOLTAGE v30 ! wt TE?\;I)PERL/‘-\OTUREO"C v 0 6 12 eooa W
v (o) SUPPLY VOLTAGE (V)
SHUTDOWN SUPPLY CURRENT SHDN PULLDOWN CURRENT GATE TO SOURCE VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
50 ———— < 10 - 10 o
SHDN = LOw : : g
45 g 08 g 9 :
I = 08 2 E
e 3 - & =
g LT 3 06 : /
= 3 s 05 T 6 / ~Z
> g =
T % S 04 S 5 —
3 =~ 03
20 g 4
5 02
15 01 3
10 0 2
40-25-10 5 20 35 50 65 80 95 110125 402510 5 20 35 50 65 80 95 110125 3 6 9 12 15 18 21 24
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
GATE-T0-SOURCE VOLTAGE GATE PULLDOWN CURRENT GATE PULLUP CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
80 5 20 —r—— g 170 2
GATE ENHANCED : VGATE = 12V H g
75 I Vin =Vse = Vour g _ VsRe = GND g 165 g
g E v E /] —
70 = = 160
[
_ = = /
= 65 % 14 E 155
S [ — >
= 60 Z T~ S 150
= <) T~ >
5 s S 1N — S 145
S = = /
& g
50 = S 140
5 8 < /
45 135 VN = VigaTE = VSRC 4
GATE ENHANCED
40 5 130 ‘ ‘
40-25-10 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125 0 5 10 15 2 25 30
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
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HE T (EHFIE(£)

(ViN =12V, Ta = +25°C, unless otherwise noted.)

OVSET THRESHOLD vs. TEMPERATURE UVSET THRESHOLD vs. TEMPERATURE FLAG OUTPUT LOW VOLTAGE
15 15 vs. CURRENT
. m g : T g 05 z
RISING < RISING : §
13 | H 13 H g
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S 11 ] S 11 ] =
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05 05
402510 5 20 35 50 65 80 95 110125 402510 5 20 35 50 65 80 95 110125 0 . y ” p "
TEMPERATURE (°C TEMPERATURE (°C o b : '
(C) (C) FLAG CURRENT (mA)
OVERVOLTAGE FAULT TO GATE REVERSE CURRENT
PROPAGATION DELAY vs. TEMPERATURE vs. REVERSE VOLTAGE
100 1 1 1 1 1 1 1 % 30 E
Vovser PULSED FROM o H
(VIH - 100mV) TO (V1H + 100mV) : ” A
z E
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8 050 3 15
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& 025 =
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0 0
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TEMPERATURE (°C) REVERSE VOLTAGE (V)
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HE T (EHFIE(£)

(ViN =12V, Ta = +25°C, unless otherwise noted.)

STARTUP WAVEFORM STARTUP FROM SHUTDOWN
(Vin=0T0 12V, R = 100Q, (SHDN RISING 0 TO 2V, ViN = 12V,
Cin = 0.1pF, Cout = 100pF) RLoAD = 100Q, CiN = 0.1pF)
MAX1612G(&C1_ . MAX1612G(&C1_
E E e H H E E » H H
_ | " _ ........ —
= e . I SHDN
.......... e * 10V/div 1 : 4 2v/div
i o VGATE } e VGATE
E 10V/div E : 10V/div
_ ........ Voo _ ........ Your
t S 10v/div + e 10V/div
400ps/div 400ps/div
OVERVOLTAGE SWITCH FAULT ‘:353‘[":;“3:‘,”_"2;5“
(Vov = 20V, Ciy = 0.1pF, Cout = 100pF) i T an
MAX16126 toct Gm =0.1 I'IF’ cOUT = 100"F)
” T T J A2 " T 1 VIN — 16126 toct7
R | R R 20V/div A | E i g s i
RS H | v et L SO U W iy
b i : 1 T 20v/div
1 T """"" siotened Yoora
KRR A RNR T
1 3 i 1 VGATE oL Lo 0] 20v/div
o H : 8 d 10| 10V
- - vour S [
""""" s pme A 20V/div s e el oo S B ]
100ms/div 20ms/div
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8 e FLAGHIH . BahEAE, REVourRFVinKI90%, FLAGAHR®BE, MEBEFSHIIRMLE, BREASMHE
o XWER. TE. PEMSHAEHELRE, HVourlEEVINKI0% T, fLiZsIBIARETE,

9 ouT B BEESNEA, BiT1000REKEEEOUTEREE NE, FBR/INOUFBREEFEEGND,

o She SEARE N, JGSRCZEESR SN EBMOSFETHI 3B, MOSFETEMTEY, %k EGND, SRCAIGATEZ [d]
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PEAK VOLTAGE (V) (max)”
NAME DESCRIPTION DURATION
12V SYSTEM
Pulse 1 Inductive load disconnection -100 1ms to 2ms
Pulse 2a Inductive wiring disconnection 50 0.05ms
Pulse 3a o ) -150
Switching transients 0.2us
Pulse 3b 100
-7 100ms (initial)
Pulse 4 Cold crank
-6 Up to 20s
Pulse 5a Load dump (unsuppressed) 87 i
- 400ms (single)
Pulse 5b Load dump (suppressed) (Varies, but less than pulse 5a)
XX TR B,

KTROPE . WA FHENWHRKBENFAEE, FEF
ISO7637-2813¢.

R EILEFIIETTR(MAX16126)
MAX16126fF F 4h 2R EB A 4> E 28 1% BT E M X E 1R,
MAX16126 TEZEFF X A= =0, AZITE LIRS M A B
Fo BUEFBBEEASERH=1BEIEE X EFTEIR,
B PR E S M TEREEATERM (WE1),

MAX16126E3F A B X R AT R L8, #1178 O,
INEE [ EFEFME S O RFISEE AR, ERIXFNGATE, nid
JEMOSFETS @, #MNWEBE TEREE O T BR(VTRIPLOW)
AT HAZEST O LR(VTRIPHIGH A LB, GATEIX =B % BE
EHhE I, ZHIMOSFET, EPFREED, HYEMEE
AAFRETIES O AR, MAX16126fF8eDC-DCEH#ES,

. R2FAOR3MEEPAE IR T AR ITE:

\

R
VrripLow = (VTH - VTH—HYS)( R;TQ;)
R
VIRIPHIGH = VTH[%J
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= h, RroraL = R1 + R2 + R3, VyyA1.225V OVSET/UVSET
IIBR, VTH-HYS A E],

FERAMUTSBHERT. R2HAIRS:
1) %HFRroraLs BIR1. R2. R3ZF0,
2) RIERToTA FIFE R BUAR AL TR L PR, 1TERS:

R3 - YTH*RTOTAL
VTRIPHIGH

3) R#ERToTAL. RIFIFER A9ARA PR T BRITER2:

ro - VTH - VTHHYS) XRTOTAL _gq
VTRIPLOW

4) *E*ERTOTAL\ R2$DR3‘H’%:R12

R1=R1oTaL -R2-R3
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DC-DC
Vi CONVERTER
—c»—_l D_T‘ IN ouT —

10nF 10yF GND
-1 T —I_ 100Q g %
GATE SRC out
IN
100kQ
V[ SHDN
oAmF{;
TERM MAX16126
Ri FLAG —
UVSET
R
OVSET
R GND
:J;

B1. i EFXE & O ES B EE(MAX16126)

18 B ERIKEI TR(MAX16127)

MAX16127 TEZERHEN, FARMIINBASEREE
HEFRRE IR, TEDEBOTLERZEEOUT, KESH
ESHTEREZEZETERM (E2),

ERM T ARITERS:

RtotaL_ov

R4 = Vyy x
Vov

2P, RrotaL ov = R3 + R4, VTyA1.225V OVSET EF
IIBR, Vov AR AT ETIRR. TEEIMIBRVTHEE EFTIBRIE
5%

AR, FRUTARITERIFIR2:

RtoTaL_uv

R2 =(VTH - VTH-HYS) X
Vuv
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DC-DC
v CONVERTER
IN
10nF 10uF GND
Jp S — ma | &L
GATE SRC
IN out
100kQ
V| SHON
0.1yF
%; MAX16127 FLAG —
TERM
R1 R3
UVSET OVSET
R4
e GND

B2, 13 RE BRIEES (RIP B B (MAX16127)

MOSFETIN#E
Rpsiony @A Z B 951K, WUBRSIIEE T/ERAEAOMOSFETIA
o B TMOSFETEE® TIERAEMIThFET B T it &
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