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ABSOLUTE MAXIMUM RATINGS

DLY, EN, PWM_, DL_to PGND_................ -0.3Vto (VyL_+ 0.3V)
BST_to PGND_ ..o -0.3Vto (Vix_ + 8V)
BST 10 VL i -1V to +30V
LX_tOPGND_...ooo e -1V to +28V
DH_ to PGND_ -0.3V to (VBsT_ + 0.3V)
DH_, BST_t0 LX_ oo -0.3V to +8V
VL_toPGND_ ... -0.3V to +8V
DH_, DL_ CUIreNnt .......cooooviiiiiiiiiieciiicecec +200mA RMS

VL_to BST_ Internal Diode Current..............ccc........ +50mA RMS
PGND1 t0 PGND2 .......cooviiiiiiiiiccccc -0.3Vto +0.3V
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3 mW/°C above +70°C)......666.7 mW

Operating Temperature Range ............c.ccoeveeenne. -40°C to +85°C
Junction Temperature............cooccoiiiiiiii +150°C
Storage Temperature Range ...........ccccceevven -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiniens. +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

(VpLy = VEN = VBST_ = VyL_ = 6.5V, VpGND_ = Vix_ = Vpwm_ = OV, Ta = -40°C to +85°C, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS

GENERAL
VL_ Input Voltage Range 4.5 7 \
LX Operating Range 26 \Y
E/LIJ_QLL(J;)dervoltage Lockout VyL_rising, 250mV hysteresis (typ) 3.25 3.8 \
Supply Current (per Channel) Vpwm__= 0V 0.7 1.5 mA
IBST_ + IvL_ VPwM__ = VDLY = VWL 1.4 2
?g‘;%%“;:f;fgéiﬁeﬁ VEN = OV, Vpwi._ = OV or Vv 0.04 1 UA
PWM_
Input Leakage Vpwm_ = 0V or 7.0V, VEN = OV or 7.0V 0.01 pA
Input Voltage High Threshold 3.5 \Y
Input Voltage Low Threshold 1.2 V
Input Threshold Hysteresis 20 %
EN
Input Leakage Vpwm_ = 0V or 7.0V, VEN = OV or 7.0V 0.01 pA
Input Voltage High Threshold 2.6 vV
Input Voltage Low Threshold 0.8 V
Input Voltage Hysteresis 0.5 V
DLY
Delay Disable Threshold 08 10 v
VvL_- VbLy

2 AKX




ELECTRICAL CHARACTERISTICS (continued)

(VpLy = VEN = VBST_ = VyL_ = 6.5V, VpGND_ = Vix_ = Vpwm_ = OV, Ta = -40°C to +85°C, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

HIE. WIHE g,
REHR#=

wRE

PARAMETER | CONDITIONS MIN TYP MAX UNITS
GATE DRIVER SPECIFICATIONS
VPwmMm_ = VVL_, _ -
sourcing current VBST_= 6.5V, Ipr_=-0.1A 10 16
DH_ Driver Resistance v ¥
Pwm_ =0V, _ _
sinking current VBST_= 6.5V, IbH_=0.1A 0.7 1
Q
Vpwm_ = 0V, _ _
sourcing current Vv =65V, IpL_=-0.1A 0.9 15
DL_ Driver Resistance ¥ ¥
PWM_ = VVL_, _ _
sinking current VyL =6.5Y, IpL_=0.1A 0.4 0.7
DH_ Rise Time (trDH) Vpwm_ = Vv VBsT_ = 6.5V, 3000pF load 14 ns
DH_ Fall Time (tfpH) VpwM_ = OV VBsT_ = 6.5V, 3000pF load 9 ns
DL_ Rise Time (trpL) Vpwm_ = 0V VyL_ = 6.5V, 3000pF load 11 ns
DL_ Fall Time (tpL) Vepwm_ = Vv VyL_ = 6.5V, 3000pF load 8 ns
Vpwm_ falling 20
, (tpDHH)
DH_ Propagation Delay VBsT_ = 6.5V ns
VPwm_ = VL _, 14
VpL _ falling (tpDHr)
Vpwm_ rising 12
_ (tpDLf)
DL_ Propagation Delay VBST - Vix_=6.5V ns
Vpwm_ = GND, 16
LX falling (tpDLr)
INTERNAL BOOST DIODE SPECIFICATIONS
On-Resistance | IBsT_ = 40mA | 6 | Q
THERMAL SHUTDOWN
Thermal Shutdown ‘ Rising temperature, hysteresis = 15°C (typ) | +165 | °C
Note 1: Specifications at -40°C guaranteed by design.
MAXI/V 3
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(MvL1 = W2 = VEN = VpLy = 6.5V, 3000pF capacitive load, Ta = +25°C, unless otherwise noted.)

VL_ POWER DISSIPATION vs. PER-PHASE VL_POWER DISSIPATION DL RISE/FALL
SWITCHING FREQUENCY vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
400 o 30 o
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(VvL1 = VL2 = VEN = VpLY = 6.5V, 3000pF capacitive load, Ta = +25°C, unless otherwise noted.)

SWITCHING WAVEFORMS VBST_ AND VL_ WAVEFORMS

MAX8811t0c09 MAX8811toc1

VL (AC-COUPLED)
;’C}’gl“v" i/ WS omyd

VLX VBST (AC-COUPLED)

10vdiv 200mV/div
VDL : P
5V/diV H . [.,,‘ mm
VDH b o o i \/| X
5V/div fow = 250kHz P 10div
1us/div
5| B B
S|H B Ih&E
1 BST1 S5 UM E S AGER , TEBST1I S LX1 Z (A& — M 0.22pF R SR .
2 DH1 55 UM S DM 3k sl o, DG AT UVLO B8 W] DH1 8 hr A1
3 LX1 55 1R P JERTE B2 s «
4 VL DLIMMR IR S I, VLIEHE R4 SVEITVRYE. WUATESMRE VLI VL2E T &, WM. 2pFEE R
FRI B 8 L2 VL VL2 55 % B 3 M
DL1 55 DR 3R sl b, SC B AT UVLO #8[] DL B HE A .
PGND1 DL1 %M, #PGNDI1FIPGND2 4 £ IC {3 it .
EN BRI, SKSHEN A& B OIS IE W TAE, AR T 2k

8 DLY SEIRV A, EDLY AIPGNDI 2 [ 4% — A~ B A5 & DL R 5 DH BT Z [ SELCI ], 50 DLY
HE R VLA S ER IR .

9 PWM1 5 LHIPWMIZ R4 A, PWMI ly i P DHI A ; PWMIAMEH T DL A -

10 PWM2 2 MHPWMIZ R A, PWM2 A = I DH2 915 5 PWM2 S FE P DL2 9 i .

1 PGND2 DL23fi 24, K PGND1FIPGND2 4% % IC Ky B 2 ) .

12 DL2 SRR K Bhar i, ST A UVLO 18] DL2 B hi A .

13 VL2 DL2MHR AR B IR, VL2JEH R ASVEITVHLIR . SR VLI VL2 E AL — . WAL 2 2pF i 1
KA W e LA VL 1/VL2 55 s 5 T 2 3

14 LX2 552 R P JETE B s

15 DH2 552 R0 MR O s, R FT UVLO 39 ) DH2 4 hir A .

16 BST2 QAN 2 A ERENG , FEBST2 5 LX2 2 [ — A~ 0.22pF Ry EHLZ
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MAX8811

—— BST1
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< DLLO VL1
DL1
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mo o b--------- < LX1 LOW
N — >
LOGIC VAKXV DETECT
VLA o MAX8811
—| WL N I,
= DHON —————— DH2
vi2 > PHASE 2 - DHLO Lx2
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- DLLO VL2
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i LX2 LOW
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H 1. REFEE]
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oM/ 3 \ 3
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bL : ! ! | <> !
‘ v (to)” ‘
X : ! N
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*WHEN Rpyy IS USED, typHr BECOMES THE USER-PROGRAMMABLE TIME DELAY, tpry. DRAWING IS NOT TO SCALE.
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MOSFET###R3IKzh#$(DH_. DL_)
PWM_ A& H P, DH_#EEK3h ks F-; PWM_ R fIKH
PR, DL_#EIKh k. R R 58 B /T 20ns (#7R
{E) I PWM Bk, X FRE B A& AETF L BhE.
R BK % (DL_) H A #7 (8 5 0.9Q 1 U 1 %5 &% FL B AN
0.4 B W% EL AT 25 R BH., 9K 3 3000pF 25 1 2k st i 1 |-
FEEFIA] y 1ins, HLFY RN BEAS Ay 8ns. i1 BK 3h#%(DH_) A
SR Sk 1.0Q 14 J5 H 25 25 He BELRT 0.7 A Wz FEL I 25 % F
BEL, BK2h3000pF 2% R i S8 b T E] 4y 14ns, SRTUF
BB (B) 24 9ns . B 9 FF e 2 FEBRAK T R e H kR,
MAXS811 A] HAR T =40, = i LI R4

HIBRHF
PR EE N Bl AR A RE, AT AR Rl MOSFET i
Z{RILMOSFET 38 iy S AR 4R R 7. HLXH
Bk 2 2.5VLLT, #ig8id 135ns Y FER )5 F1 K 214K 5
#r. MH, {RIIMOSFET XI5 % MOSFET 38 2 [A] i)
SR [A) A RT A R AL BE 9 (6 2 % i ESE LI (]R3 -

REHEWUVLO)
M VLY/VL2ug o EAE T UVLO T IFRME R, Fr A UK 3has i
IR ARG, w By (R PR . Jouk B W TAER
B D4

HIRIF
Pod AR AP AT FRHEIMAXSS 11 KRV Ih#E, 48R 8L +165°C
B, DK shER 0 AT A AR R R T 5 R 15°C
(RME) G, ICWRE EH TIE.

B #HE FitE
MAXS8S11H| F H 2 B hy = 1 B sh g (DH_) fEH . frit 4%

(% I MOSFET $E T R R (0 H 25 i 2%, BLARBUE 145 IR
PUR 25 -

MAXIMN

mi#E. WHHIKERS,

HEEX#_IRE

= 1. E3FT;R800kHz. 20A/+E 8 17 FAEE i%
T

DESIGNATION DESCRIPTION MANUFACTURER

2 x 10uF £20%, X7R
CH 25V capacitor
12103D106MAT2W

AVX

2 x 10uF £20%, X7R
c2 25V capacitor
12103D106MAT2W

AVX

2.2uF +20%, 10V X5R
C3 capacitor
GRM39X5R225K10

Murata

0.22uF +20%, 10V
X7R capacitors
GRM39X7R224K10

C4,Ch5 Murata

100pF £20%, 6.3V
X5R capacitors
C3225X5R0J107M

C6-C9 TDK

0.2uH, 28A inductors
FDV0630-
R20M,1.9mQ DCR

L1, L2 TOKO

HAT2168, 8mQ, 30V

1,03 MOSFET

Renesas

2 x HAT2164H, 3mQ,

@z 30V, MOSFET

Renesas

2 x HAT2164H, 3mQ,

Q4 30V MOSFET

Renesas

Dead-time delay

programming resistor;
R1 see Programmable o
Delay vs. RpLy in the

Typical Operating

Characteristics

H P Quate & E I MOSFET M4 & HL i, AVper2 @il
MOSFET 45 3 H, J& SO vF 928 fL & . 8 & Cpop), 1EHE
AVgsT 0.1V E0.2V. M f# F{KESR [ M A HLZE .

VL_1E#E

VLIFIVL2 AR SR shas dh . 24 DL_ i i P, VL
s A IRAR AL N BSTHIA TR . Ak, VL_BH#HEAC3
B2 RS R, DUE A I 3G e I A S0 L B 31 R4 . VL
HLA R 2 BSTHLZS (1 + £ .
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DESIGNATION

DESCRIPTION

MANUFACTURER

CH

2 x 10pF £20%, X7R
25V capacitor
12103D106MAT2W

AVX

Cc2

2 x 10uF £20%, X7R
25V capacitor
12103D106MAT2W

AVX

C3

2.2uF £20%, 10V X5R
capacitor
GRMB39X5R225K 10

Murata

C4,C5

0.22uF +20%, 10V
X7R capacitors
GRMB39X7R224K10

Murata

Ce, C7,C8

2700uF £20%, 6.3V
capacitors

MFZ series, 7mQ max
ESR

Rubycon

L1, L2

T50183, 250nH
inductors at 35A
+20%, 0.68mQ DCR

Falco Electronics

Q1

2 x HAT2168, 8mQ,
30V MOSFET

Renesas

Q2

2 x HAT2164H, 3mQ,
30V MOSFET

Renesas

Q3

2 x HAT2168, 8m<,
30V MOSFET

Renesas

Q4

2 x HAT2164H, 3mQ,
30V MOSFET

Renesas

REJLX AT [E]

EPE B AE AR B[R] A R # DLY #4551 VL_, JURU{E 2 14ns.

WFF KA MOSFET 5 5 /51 MOSFET S 2 [H] f) #E
IRIFA], W AEDLY FIPGNDI Z [A] & # — AP . SER A
() 1L BEL B ¢ R ETE 2 % #00 T(E4F#ER 5y, WP (E
BAAN:

tpLy = 14ps + (1pF) x RpLy

B dV/dt 22K IMOSFET 218

O R, B I MOSFET A B 538 4 i (%
MOSFET st H4 B & i dV/dt, TS84k 31 MOSFET ¢
] S0 . = dV/dURE (3 HE I D3 MR 3 MOSFET B oK 1 e 2%
(Crss) % AL (Crss) - AN T Cres/Crss B s MK
IMOSFET, ¥4 S8l B ™. b7 #E X —[m) 8,
TE £ 1 MOSFET i 4% 517 73 H: Cres/Crss - 7EBST_Fl
BST_HLZ¢ 2 ] 5 A FLBH BB P 1K =5 0 MOSFET i) 538 3 .
£ = 11 MOSFET A% F I8 A 2 18] 5 A HL 2% B[] B 19 %L
F, X PIFP T R ER LA K IT S HRE AR

S
Ih#E

ICIh#E =k H T MOSFET Y 6 #:4F, BT M A i
JEMOSFET Ml AR S A () BR B . 24 T /NI sh s B k47 FF 56
SHYER, EIhEEI T :

Rc=2xfs x [Nx Qg_TOTAL_HS *
Rus

Rhus + Ra_nHs /' N)
RLs

Ris + (Ra_Ls / M

+Mx Qg _TOTAL_LS %

)] xVpy_+ Wee x vee

HA g NTFRIIE, Qg_roraL_ns N I MOSFET I HiH
BHAT, Qg torar Ls WK MOSFET i Mk S 4, N
JFEB ) I MOSFET £, MO H B (K 1 MOSFET £
#, VyL N VLIGHE, Rys A il MOSFET i) S FLBH
R s M2 MOSFET (Al A% FLFH -
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MAX8811 38 12t Y5 4 AR UL A L 3 3K 3 MOSFET #E 47 =5 33
Yie . R AR bR H 5 LK FE R BT, Bomnydisdt
B Lo e T RS . TR FAMAXSS11 #EATi% i1,
AV G DL PCBAR R -

1) 7 1R RE L AU AT R S0 AR N 5 | R

2) WA A L2 IE S48 3d 2 W MOSFET. % MOSFET 2| %

VNGER 308 i BN R NG R A VA LR BN i D TR5AS - 24N

3) £E MOSFET JF 5 & M1 L J2 Fff 1T 42 3k X2 9% 1) 5 i AR A
JIIET A

MAXIMN

B, IR,
HEHZ_RE
4) PGND1 FIPGND2 LR ] 46 (195 | £k i #2111 MOSFET
Tt k.
5) B4 LXTHILX2 J26 B S ) B0 T 1 R0 1

6) AR 9K 32k 55 B %2 /0 20mil, MR ATEESE. JF HOR A
B, DA AR EMIAT & AR e A 7= AR i AR5 . AR
SR DH_FNLX LR R &

MAXSS11PF Al 4 ik 1 — A~ L e Al A SR 4«

BH1ES
PROCESS: BICMOS
9
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GATE-DRIVE SUPPLY Vi =12V
45VT0 7V " F"Tm
DH I Q;
DLY BSTI __l_m
c4 L1
/i VL2 0 |—e— Y Vour
= _T c6 [c7 |cs |c9
N VAR
PGND1 %
N AKX
[
MAX8811 L,
ON BST2 —03‘ g
OFF—I_ —»| N D2 . 5
LT PWM1 LX2
_\_,_\_,_ PWM2 DL2 —04‘
PWM CONTROL PGND2
SIGNALS
&1 3. 800kHz. 20A/H7HLIF 5 F HE %
GATE-DRIVE SUPPLY Viy=12V
45VT0 7V " F"Tm
DHT _i ;;
oLy BST1 __I_m
c4 U Yoo
) X —e _.,, YT
+ + +
3 =—
PGND1
ZNAXIM
<
MAX8811 1 ©
ON BST2 —QSi %I;
orf — —® D2 .. B
LT PWM1 LX2
_\_,_‘_,_ PWM2 DL2 —04‘
PWM CONTROL PGND2
SIGNALS

&4, 300kHz. 30A/F MY 1 HE 7%

10
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R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

[%2)
&
o
| J——S5 INCHES MILLIMETERS 3
| DIM| MIN [ MAX_| MIN [ MAX ©
T A 053 089 [135 | 175
H H H H H H Al|.o04 | 010 |02 | 254
\ § ’ A2| 045 | 065 | 1245 | 1651
B |.008 |02 |020 | 030
- C |.0075 | .0098 | 0191 | 0.249
H £ D SEE_VARIATIONS
E [1s0 [us7 [381 [ 3.99
e 025 BSC 0635 BSC
H |.230 | 244 |584 | 620
A X h |.010 | 016|025 | 041
|_| H H H |_| H |_| H L [.016 |.035 |04l | 089
R A N SEE_VARIATIONS
N « |0 [ 8 [o |8
] f—e B—H' N h X 45°—~| -— VARIATIONS:
- _ [ fhe INCHES MILLIMETERS

[ ) ) AL c MIN. | Max. | N | Max[N ]
(j_l:u:u:u:l_D l_ '/ _//'— I 189 | 196 | 480 | 498 |16]aB|
' ; - 0020 |.0070 | 005 | oie

T E / 337 |.344 | 856 | 874 |eolan]
D 0
L

0500 |.0550 | 1270 | 1.397
337 [.344 |85e | 874 |edlaE]
0250 | 0300 | 0635] 0762
386 |.393 |os0 | oss |oglaF]
0250 |.0300 | 0635 0.762

ulo|n|o|u|g|n|o

NOTES:
1>, D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. N
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. MEDALLAS /VI/JXI/VI

3), CONTROLLING DIMENSIONS: INCHES. pesfsmtmadb
4), MEETS JEDEC MO137.
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV.
21-0055 F A

1£3TH &

Rev 1B ERTT: 1. 2. 7. 8. 11.
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