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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)

VDD, IN_H, IN_L -0.3V to +14V
-0.3V to (Vpp + 0.3V)
............................................................................ -5V to +180V
-0.3Vto (Vpp + 0.3V)
-0.3Vto +14V
........................................................................ 50V/ns

Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C)............... 470.6mW
Maximum Junction Temperature ...........c.ccoccoveiieiinnen.. +150°C
Operating Temperature Range ...............c..c..... -40°C to +125°C
Storage Temperature Range .............cocceeeevnennn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinnens. +300°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.

ELECTRICAL CHARACTERISTICS

(Vpp = VBsT = +8V to +12.6V, Vs = GND = 0V, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Vpp =

VBsT = +12V and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLIES
Operating Supply Voltage VbD (Notes 2 and 3) 8.0 12.6 \
VbD Quiescent Supply Current IN_H = IN_L = GND (for A version),
(No Switching) D | 1N"H = GND, IN_L = Vpp (for B version) 0 140 HA
Vpp Operating Supply Current IDDO fsw = 500kHz, Vpp = +12V 3 mA
. IN_H = IN_L = GND (for A version),
BST Quiescent Supply Current IBST IN_H = GND, IN_L = Vpp (for B version) 15 40 pA
BST Operating Supply Current IBSTO fsw = 500kHz, Vpp = VBsT = +12V 3 mA
UVLO (Vpp to GND) UVLOvDD | VDD rising 6.5 7.3 8.0 \Y
UVLO (BST to HS) UVLOBsT | BST rising 6.0 6.9 7.8 \Y
UVLO Hysteresis 0.5 \
LOGIC INPUT
o MAX15012_, CMOS (Vpp / 2) version 067x  0.55x
Input-Logic High ViH_ VpD VbD v
MAX15013_, TTL version 2 1.65
. 0.4 x 0.33 x
MAX15012_, CMOS (V 2) version
Input-Logic Low Vi - (Vop/2) VDD VbD v
MAX15013_, TTL version 1.4 0.8
] ) MAX15012_, CMOS (Vpp/ 2) version 1.6
Logic-Input Hysteresis VHYS - Vv
MAX15013_, TTL version 0.25
2 W AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = VBsT = +8V to +12.6V, VHs = GND = 0V, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Vpp =
VBsT = +12V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VIN_L = VpD for MAX15012B/MAX15013B
Logic-Input Current [N VIN_H = OV -1 +0.001 +1 pA
VIN_L = 0OV for MAX15012A/MAX15013A
IN_H to GND
Input Resistance RIN IN_L to Vpp for MAX15012B/MAX15013B 1 MQ
IN_L to GND for MAX15012A/MAX15013A
Input Capacitance CIN 2.5 pF
HIGH-SIDE GATE DRIVER
HS Maximum Voltage VHs MAX | VDD £ 10.5V (Note 3) 175 \
BST Maximum Voltage VBST MAXx | VDD £ 10.5V (Note 3) 189 \
Driver Output Resistance VoD = 12V, Ipy = 100mA | TA = +25°C 2.5 3.3
; RON_HP ) Q
(Sourcing) (sourcing) Ta = +125°C 3.5 46
Driver Output Resistance VoD = 12V, Ipy = 100mA | TA = +25°C 2.1 2.8
o RON_HN " Q
(Sinking) (sinking) Ta = +125°C 3.2 4.2
DH Re\{erse Current (Latchup (Note 4) 400 mA
Protection)
Power-Oiff Pulidown Clamp VBST = OV or floating, IpH = TmA (sinking) 094  1.16 v
Voltage
Peak Output Current (Sourcing) | CL = 10nF, VpH = OV 2 A
Peak Output Current (Sinking) DH_PEAK CL = 10nF, VpH = 12V 2 A
LOW-SIDE GATE DRIVER
Driver Output Resistance VoD = 12V, Ip = 100mA | Ta= +25°C 2.5 3.3
) Ron_LP ) Q
(Sourcing) (sourcing) Ta = +125°C 35 4.6
Driver Output Resistance VoD = 12V, IpL = 100mA | Ta = +25°C 2.1 2.8
o RON_LN " Q
(Sinking) (sinking) Ta = +125°C 3.2 4.2
Reversg Current at DL (Latchup (Note 4) 400 mA
Protection)
Power-Off Pulldown Clamp VDD = OV or floating, IpL. = 1mA (sinking) 095 1.6 v
Voltage
Peak Output Current (Sourcing) IPK_LP CL=10nF, VpL =0V 2 A
Peak Output Current (Sinking) IPK_LN CL =10nF, VpL = 12V 2 A
INTERNAL BOOTSTRAP DIODE
Forward Voltage Drop VF IBsT = 100mMA 0.91 1.11 V
Turn-On and Turn-Off Time tR IBsT = 100mMA 40 ns
MAXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = VBsT = +8V to +12.6V, VHs = GND = 0V, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Vpp =
VBsT = +12V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
SWITCHING CHARACTERISTICS FOR HIGH- AND LOW-SIDE DRIVERS (Vpp = VBST = +12V)
CL = 1000pF 7
Rise Time R CL = 5000pF 33 ns
CL = 10,000pF 65
CL = 1000pF 7
Fall Time tF CL = 5000pF 33 ns
CL = 10,000pF 65
. , Figure 1, CL = 1000pF CMOS 30 55
Turn-On Propagation Delay Time It ns
pad Y PON | (Note 4) TTL 35 63
. . Figure 1, C = 1000pF CMOS 30 55
Turn-Off Propagation Delay Time { ns
pag y P-OFF | (Note 4) TTL 35 63
Delay Matching Between Driver- _ )
Low and Driver-High tMATCH | CL = 1000pF, Figure 1 (Note 4) 2 8 ns
Internal Nonoverlap 1 ns

Note 1: All devices are 100% tested at Ta = +125°C. Limits over temperature are guaranteed by design.

Note 2: Ensure that the Vpp-to-GND or BST-to-HS transient voltage does not exceed 13.2V.

Note 3: Maximum operating supply voltage (VpD) reduces linearly from 12.6V to 10.5V with its maximum voltage (VHS_MmAX) increasing
from 125V to 175V. See the Typical Operating Characteristics and Applications Information sections.

Note 4: Guaranteed by design, not production tested.

4 MAXIMN
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(Typical values are at Vpp = VesT = +12V and Ta =

UNDERVOLTAGE LOCKOUT

+25°C, unless otherwise specified.)
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BT EFFIE(4)

(Typical values are at Vpp = VBsT = +12V and Ta = +25°C, unless otherwise specified.)
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BT (EFFIE(4E)

(Typical values are at Vpp = VBsT = +12V and Ta = +25°C, unless otherwise specified.)

DH OR DL FALL PROPAGATION DELAY

vs. TEMPERATURE VHs_max vs. Vpp_MAX
1= 2
Pl = g
2 % | E ! E
| ,L/ - '
2 3% /////T( SR CEREEEEERRE A
8 w0 == ol = : |
= w 1 1
S 25 = ' !
T
S 2 . :
o« 1 1
& 15 : :
~ 1 1
10 ~ : :
5 : :
0 0 . —
40 -25-10 5 20 35 50 65 80 95 110125 8 105 126
TEMPERATURE (°C) Vop_max (V)
DELAY MATCHING (DH/DL RISING) DELAY MATCHING (DH/DL FALLING)
MAX1501Z/13mC—.1 - - - MAX150|Z/13E_17
CL=0 CL=0 :
, : INPUT o
: A svrdiv \ 4 input
RS SO . ! ; — 5V/div
DH/DL DH/DL
5V/div 5V/div
10ns/div 10ns/div
DH/DL RESPONSE TO Vpp GLITCH
- MAX15012/13 toc1
T M .
r ‘ f DH
i \ : | 10V/div
R s -
- - i . n
( DL
| \ 10V/div
I S  —— -
RN Vop
AN MM 1 1ovzaiv
f r 1 H .I M "‘ = | nput
—— — : _-—-me
40us/div
M AKX/ 7

TEL:15013652265 QQ:38537442

ELOGLXVIN/CLOGEXYIN



MAX15012/MAX15013

http://www.eehome.cn

175V/2A. i,
FHFEMOSFET IR 558

5| i BF
El) AR Ihge
1 VDD FLURHIA . JHO.IpFA IpFRE & i A I 16 5 55 Vpp 2 GND.
2 BST B A 5 . TEBST S HS 2 ME 0. 1 pFM 2, T M= IMOSFETIE 3h#$ ik i .
3 DH e AR IR B . OK B0 R i MOSFET A -
4 HS R MOSFET MR E 25 B2 S 2 IR Bl Y 3% (1] s .
5 IN_H e 01 [E AR A
6 IN_L IR R A2 4R i A (MAXT5012A/MAX1I5013A) . K3 R ARZ 4 A (MAX15012B/MAX15013B).
7 GND M. GND & DL i H ATIN_H/IN_L i A A 35 [958 B
8 DL RO K B . 9% 30K MOSFET kA%
IN_L E %/"V'H
(MAX150128/  ViL =R !
MAX150134) ; E
"""" Tom s mmmsmseofmssmsssssss—sosss-s—sm-mm-mmmsf--- 00%
DL ‘ ‘ | ‘
| - A S
<— lp_oFF — i H ! i
! ; -~ tD_ONt ———> ;
—> <t : R
INL ool : '
(MAX15012B/ '
MAX15013B) . : h
r— Ip_0FF)2 —> — o oNp ———
N | | /}ﬁANH
e s |
--------------------------------------------------------- 90%
DH ; ' i
; ----- (- mmmmmmmmee ------------------------- 10/
- bom — -~ Do
> e E > e
tmarch = (to_ons - to_on1) or (to_orr3 - to_orr1) FOR "A" VERSION
tmatcH = (to_ons - to_on2) or (to_oFr3 - t_orr2) FOR "B" VERSION
L [FF5 RAEEH A B8
8 WXV

TEL:15013652265 QQ:38537442




http://www.eehome.cn

EZibyY
MAX15012/MAX 150132 175VRA B . EHFMOSFETHR 5
e, TETHVE+OVHHEBEET. XKW AELT
A ] o 8 8 A (481 A k BIK 3 A8 FE ) ) &5 1F R IK sl i
6. BB shaEE LIt A Z % 1 TTLICMOS 2 #H5 5
i, FAMKRps on M piaiE 5o it E K shan i %, 2
HE2A PR AR A BB EE 11 R FIBICMOS T2 528 1
W BRI b T/ BB B A AL g 1R . A S 2K
Sy o 0 SR (B 8 FE SR Y 35ns, I FLA% i AE SR DU JC BE S )
{E M 2ns. A% 1E 3R f T BC B 5 3H 4 %o (i B A (] 45 T 21
B . EIR 175V L A FELAR G T LA AR v AL E 1
100V S TR bR 416G 42
BRHLE(Vys Max) M 125VIER B 175V, ek TR
(Vpp) W ZTE12.6V 2 10.5V i Bl P9 AH . A Ze e BR A . 2 L
I TAEFRE.

RIEHTE

SR sh A B A R ESUE IRE(UVLO). KK
AR UVLO ow [ TBR A A2 2%, 24 Vpp FRE26.8VEL
T, FRRARM KA. RO RSSAE T
R ESE TR (UVLOggn), PAHSAZS %, Y4BSTHIX T
HS F 2K T 6.4V RL{EDH.

JAEh#El, — B Vpp FmE 2UVLOI IR L E, DL IF 4R
TR BIEFHIRBEIN_LZ i AARfL . R, B 25A M
RFTHL, BST-HSHLEAL T UVLOgsr. X T [F 4 buck il
M ian s, HARAE — AN R, JE7EBST-HS
L i UVLOgst 2 Ja W LA N R 1R IR T/E. 78
W3 E AR, BSTHL 27 B — & 1Y 7o B s | L &
WRP), MEHAEE FFHEIUVLOgsT A L.

FNUVLOT IR BEA 0.5V Ry | . A7 4 268 H 28
2, DLk DHFF A Fl e IS = A4 BAR SR 3RV . ml ik
FRL2015 TMOSFET Sk FR A 25 & . fEBST L fii
fIRESR. X7R LA™ 5t A Pl 25 FL 255 (— M SR iR 0. TP 1) Pl 25 F,
BHLEE T), JHE Vo GND 2 i 8 | FAI0. | R e
W LAY . HH T e K B i A PR I T 3 A LR T R
1= IMOSFET Y 1 £ 53 i [R] 52 21 FR il . 55 38 B[R] B
T CpsTHIA R IpsT (IRA40pA)FIUVLORST-

MAXIMN

175V/2A. SiE.
EFEMOSFET IR 558

B Kz

MAXI15012/MAX15013 % i 4k il T 2.5Q M Rps_onfYp
WIESniEE (R . TS ET IR A EE &
MR FEL A7 () FF 96 MOSFET . W {f 5 HE AR A FEL 30 1L 760 O
2A. IIB Ry A B UK B 25 A A% i A SR DT i 7E 8ns P
NP 18 5 n 438 MOSFET HA Insi 8] A9 5ETFf5 A2 48,
DL BATIAC XSl . X PPN E R TG AR EERR T
FIEHEG, R T TIER M Vpp LRYR k. DL. DH
M HERE, DLEEZY%TF Vpp, DHEHSHIHEE Vpp
=R ERE S e RPN 0. SRSERTE
BmE B Vpp FAAEMERps on. EAKAIRps onEWE
o P U6 AR A BEL AT o R ) 633 B

PR # = RE
Vpp S BSTZ [A] A &R A — AR E, MR EAEBST
MHS Z [ B2 AR A i . XA ZARE fEDLAR I T
KR VppZa H A A TTHL, 14 HS B mid 5K 5)
o 19 50 AL w1 e SGE B R Vpp BRI (S W42 T
TERLEE).
PR E 28 ARE ELA 0.9V 19 S AU T i [ B M 1 Ons FY 780 5C
Wi/AT PR . O T R Vpp BIBSTHY JEfE, AT/ Vpp'9
BST 2 [a) 4% — AN MR 2k AR .

IKEhEEZBIA(N_H. IN_L)

MAXI15012A/B3CMOS (Vpp / 2)i8 i 4 A sh#s, T
MAXI5013A/BATTLH#H AR ZHmA . ZHMAGSS
VppZe3e. B, iZICH RId 10V EL R, 2 48 fir A
12V CMOS#Z 44t . MmH., KitVppHERZ D,
P ABEA RmB UVIIRIEREMRY. TTLSCMOS
A BIEAG 250mV 1.6V I HE ], LR f 2 48 1 ]
HEU kR . 2 A Y5, Au{Ea . 2.5pF
(A B A 0/ T SRR R B TR O . N
#6, M IMQELFH, [FAHH AR FHi Z2GND, KAHHA
B A B Vpp. fE L, $ g 9 PWM 25 6 £
HAEHMIRE. ZHEH TSR, VppftE £ UVLOI]
FRLL bS5, DHAIDL BRI

TEL:15013652265 QQ:38537442

ELOSLXVYWN/CLOGLEXYIN



MAX15012/MAX15013

http://www.eehome.cn

175V/2A. i,
EIFEMOSFET IRz 28

g =t

B R 55 B F

TR B B MAX15012/MAX 15013 1 52 5% R . 2479
AN Bh 45 [A] AR 0 HE K I AR A TR s, L TR RN
HE P e ) PR U TIT BE s O AA R IR A Bk Rt B 6T 110
TR FS AL B T FE AR R i A8 25 1 A R 5, AT BE 4 IE IR
B AR B[R] 47 Sk S TET SE M0 . AN TA 24 19 2% 1 12 b i A ) b
SRR AT 2 I 7 1 5 T R LB e B = g
B B% . MAXIS012/MAX15013 4 4 4% ] 25 o fr 2k i,
Vpp. DH. DLFI/EGND# #& b 4T ff 55 15 HL Jgef 2 76 I
Kl AR Y, R AR . R AT BRI B
B A 0.1 pF R & A T 5%#% Vpp £ GND.
Y )2 S Dl /D b 3R [ 36 % L LR BB BB R . LT g
L MAX15012/MAX 15013 7% & #MEBMOSFET,  RLg/INE
245 L JRRORIT AC 38 3% FLBHL

MAXI15012/MAX15013 B % FEf EEoR A THHEE 2 Z
& FnMOS FET K& pMOS FET ) T #E .

XA, AR B IIREN

P =<CL x Vpp? x fsvv) +(Ibpo + IBsTO) * VoD

Hh, CLADHAMIDL ERYE A M. Vpp NHEIEHE,
fow N B I TF XA . Pp UGN FRE 26 B (AL
T S T AND R AR 2 AR, PN BT RE A AT PR AR
Pprope. MNHBHE 28 A% & 1Y AR (R sh 2 1 R 3k ih) 55 T &
AT 2 J 39938 2ok AR A 1 R A I D AR K A A O ) s B
(Vi = V).

Poiope = Conx (Voo - 1) x fow x

10

BN ERE 2 AR E BT FE APy, AN A
TR BRI FE NP - Pprope. FETA = +70°CHEE T,
851 I SO+ 2 1) #14  THFE TR ER R T 0.471W i e KA -

HREE

MAX15012/MAX 150139 g #5 5 I AR KL, DA
fETEFF 2 MOSFET Ml ™= A= AR PR () B FHAT R R . iR
WA R HE LK BB, m div/dea s BUc i
ZWRY . (R FAMAX15012/MAX1S013 #E47i% 0T, ]
AN B PCARAT SR :

o FEEMREIE Vpp B (R X T ) 2k BST B e (R X T
HS)A#EH 13.2V. VppZGNDLA K& BSTRZHS & T 13.2V
[ L TR AR I 2 S BB 403K . £ Vpp Z2GND, AKX BST
BHSZzE, REFEHERE T ZMEESLEY
O.pFR & LHREEA . W% LA N 2 /D20 65 T8 0K
MR FRLZ

o MOSFETHE 5 #8142 1A A S LI ER . PR AR
FL RS, MOSFETZE{LT — A~ MR 21 PR 11 R HL 25 .
BRI 0 MOSFET B 5 2% i H (DL 8 DH)—
MOSFET #J}—MOSFET J5#—MOSFET 4K 5 #§ 1 []
W(GNDEYHS). 2447 5 MOSFETHIME FEERT, A R
B k. MOSFETYR 5l # i t (DL 5 DH)—MOSFET #}
H——MOSFET JF il —9K 2 # 2 R L 200K 8] st — 2 R H
Z1E—MOSFET UK sh i L 5| . K4 FEL 25 7] e 2
HEHETEBSTHIHS 2 (B i3 sh L4, 8 & 42 Vpp 9 &4
M2 . A R T AL B SR A R ER, ()
K GRS
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2R iy FFE

Vpp =8V T0 126V T ViN=0T0 175V*

Vpp BST 1
MAXIM [ I N =
MAX15012A
INH  MAXT5013A
PWM
CONTROLLER

IN_L :i—i N '_ ! g.—N—‘H i T+

GND

PIN COMPATIBLE WITH THE HIP2100/HIP2101 =
*DERATE Vpp IF Vi INCREASES ABOVE 125V. SEE NOTE 3 IN THE ELECTRICAL CHARACTERISTICS.

2. MAXI15012A/MAXI5013A JT-2E 4755 #a i i

Vpp =8V T0 12.6V i J_ ViN=0TO0 175V*

T —:

— Vbp BST
DH

NAXIMN
o NH MAXTS012A  HS Vour
A A
IN_L
DL I N
GND
|

“DERATE Vpp IF Vi INCREASES ABOVE 125V. SEE NOTE 3 IN THE ELECTRICAL CHARACTERISTICS.
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TTL

IIN_H
/I/ HS
o VoD
JIN_L %_T\ DL
/‘/ GND
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AKX
MAX15013A

BST
—“_i DH

/T/ Hs
° Vop
IIN_L A DL
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SO

— w

[=3)

© = I~ oW

IIN_H

AKX
MAX15012B

Vpp/2 CMOS
BST

IIN_L

W

H
Vop

FLe

GND
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BRI T {EFE B
Vpp =8V T 12.6V 'S Vin=0T0 175V
o0 *t — <
T L T
= Vpp  BST ——VBsT =
S |
PWM MAXIMN DH | N
J_I_I_l_l_l_ MAX15012B
o—o—m< IN_H MAX15013B
p— +
L T
m IN_L DL 4‘ N =
p GND
L
L
*DERATE Vpp IF Vi INCREASES ABOVE 125V. SEE NOTE 3 IN THE ELECTRICAL CHARACTERISTICS.

SIHIEL & BH1EE
TRANSISTOR COUNT: 790
TOP VIEW PROCESS: HV BiCMOS
+
Voo [1] 8] o
BST |Z NAXIN Zl GND
MAX15012A/8
oH [3] MmAX1501348 [6] N_L
Hs [4] 5] IN_H
so
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ot f=
HEEE
CRBE FORHR AL A S5 R T B A R Bl (MR, AT fedlr iy 335 MRS B, 1 % i) www.maxim-ic.com.cn/packages. )
%]
o
o
INCHES MILLIMETERS &
DIM[ MIN [ MAX | MIN MAX 3
A | 0053 | 0069 | 1.35 1.75
N A1 | 0004 [ 0010 | 010 | 025
EI EI EI EI EI EI [ B 0.014 | 0.019 | 0.35 0.49
Cc | 0.007 | 0010 | 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
E H H | 0228 | 0244 | 580 6.20
L [ 0016 | 0.050 | 0.40 1.27
© l
ANAN
EI EI EI EI EI EI 1 VARIATIONS:
p I
INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX MIN MAX [N |MS012

D 0.189 | 0.197 4.80 500 [8[ AA
D 0.337 | 0.344 8.55 8.75 (14| AB

D 0.386 | 0.394 9.80 10.00 [16| AC
D

T ==t AR .

e e ]L v

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. -,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). Ebs[E’mAct!ﬁllaTjég/VI/J‘I/VI

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

4, CONTROLLING DIMENSION: MILLIMETERS. TITLE:

5. MEETS JEDEC MSO12. PACKAGE OUTLINE, .150" SOIC

6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/

MAXIM1t = 5 &b

1k 8328154 HBEIZmHAS 100083
% EHEE: 8008100310

BiE: 010-62115199

fE&E: 010-6211 5299
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