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1.1 REMEE (—SEREXET LICIERER)

Gate Driver function
Undervoltage Lockout (UVLO)
Deadtime and Interlock Function

Bootstrap diode

O O O O O
O O OO

Tolerant to negative transient voltage
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1.2.1 Target Fitting Characteristics

M-M_

High level input voltage VIH 2.4V
Low level input voltage VIL 0.7 0.9 1.1
High level output voltage LO VOH — VDD -0.45 VDD -1 I0 =-20 mA
Ao = VB -045 VB -1
Low level output voltage LO VOL - VGND+0.13 VGND+0.3 10 = 20 mA
Ao . VS+0.13 VS +03
- , IGBT-types  VDDUV+ 11.8 125 13.2
VDD supply undervoltage positive going threshold
MOSFET types 8.3 9.1 9.9
. , IGBT-types  VBSUV+ 10.9 11.6 12.4
VBS supply undervoltage positive going threshold
MOSFET types 8.3 9.1 9.9
, , IGBT-types ~ VDDUV- 10.9 11.6 12.4
VDD supply undervoltage negative going threshold
MOSFET types 7.5 8.3 9
, , IGBT-types  VBSUV- 10 10.7 11.7
VBS supply undervoltage negative going threshold
MOSFET types 1.5 8.3 9
VDD and VBS supply UVLO hysteresi IGBTtypes V2O WH 05 R
an supply ysteresis VBSUVH
MOSFET types 0.5 0.9-

(&<, TyplE. Ta=25°COIETA DL ECH
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1.2.2 Target Fitting Characteristics

Parameter Symbol Unit [Test condition
Input bias current ILIN+ 15 35 60 u A VLIN=33V
Input bias current ILIN— = 0- VLIN=0
Input bias current [HIN+ 15 35 60 VHIN =33V
Input bias current IHIN- = 0- VHIN =0
\B/;otstrap diode forward voltage between VDD and VEBSD - : 12V IF = 0.3 mA
\B/;otstrap diode forward current between VDD and IF BSD 30 55 80mA xDD -VB=14

[&T. TyplE. Ta=25COIETEHEH)

Copyright MODECH Inc., 5



1.2.3 Target Fitting Characteristics

M-M_

Turn—on propagation delay IGBT types ton 280 420 VLgN:S/%IN ¢
MOSFET types 210 310 460
Turn—off propagation delay IGBT types toff 260 400 590
MOSFET types 200 300 440
VLIN/HIN =0
i i or
Turn—on rise time tr 48 80 33V GL = 1
nF
Turn—off fall time tf = 24 40
Input filter time at LIN/HIN for turn on and off IGBT types tFILIN 120 192- \{&LI3N3/|_\|/IN =t
MOSFET types
HIN 50 100 170
LIN 100 150 250
Dead time (not for 2EDL05I06BF) IGBT types DT 260 380 540ns ZL::I\;/CHN =
MOSFET types MDT 30 75 140

(&<, TyplE. Ta=25°COIETA DL ECH
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Pin no. Name Function

1|1vDD Low-side and logic supply voltage
2|HIN Logic input for high-side gate driver output (HO), in phase. Schmitt trigger inputs with hysteresis and pull down
3|LIN Logic input for low-side gate driver output (LO), in phase. Schmitt trigger inputs with hysteresis and pull down
4({GND Low-side gate drive return
5|LO Low-side driver output
6|VS High voltage floating supply return
7(HO High-side driver output
8(VB High-side gate drive floating supply
L1
1 14
vl 14 13
=2 13 27~
s [ 12 11
T4 1 o
T 12 10 ro—
71 © 9173
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B X2 al—4
—PSpice V17.2
B Ta=25°C. TNOM=25°C
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3.1 HIN threshold

3.2 LIN threshold

3.3 HO VOLH

3.4 L0 VOLH

3.5 VBS UVLO

3.6 VDD UVLO

3.7 Input bias current

3.8 Bootstrap diode VF

3.9 Bootstrap diode IF

3.10 Turn-on/off propagation delay

3.11 Turn-on rise time & Turn-off fall time
3.12 Input filter time at LIN/HIN for turn on and off
3.13 Dead time

3.14 Function (Normal operation)
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HIN threshold

HIN : Input LIN:L Fixed

MINBEFOLEMEESHRILET . )
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3.1.2 HIN threshold
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3.2.1 LIN threshold

U1
14
(1 1413 —
| 2 B vB
L Vi 3 12 1T Ho
{AV 4 11 1ovs V4
e 5 10 [g {AV
6 95— =
7 8

AVDD =15

HIN : Fixed LIN:INPUT

(LINBEF QU= MEESHRILET . )
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3.2.2 LIN threshold

LIN

LO
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3.3.1 HO VOLH

1 14
VDD —21 14 13—
AN 32 1BIT12 VB
L Ve LN 7|3 12 F1ITHO |
(ADBE" - - ] L. 5 g 1(1) 10 VS .| va
s o 1l /715 0 10T orAavuredt— 0 e - -———
T = V2 LO6 9 AV
'V329s 1 7] 6 98 f T 1= 20m N
! A |7 8
, TD=0 / ! | 12=-20m !
R ==~ MDC_2EDLO5I06PJ_PS poeso S
I PW=0 " V3 I TF=1m ) X
I PER =2m ,OVde—=—"1 .| V5 1 PW =0 X
‘o o1 T {PVDEE— | PER=2m ,
""" \_.;[z PARAMETERS: = A
\ PVDD = 600 AN
AVDD = 15
VOH:H Fixed 0 o o \ 0 0 VOH:20mA
VOL:L Fixed HIN:L Fixed VOL:-20mA

(MO FOH N BEEHALET. )

- J
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3.3.2 HO VOLH

4.0V T ; |
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20mk
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: : : T — : : :
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-20mk .
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12w T T T T . . . . T T
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v L
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20V
1eW
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v T T
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3.4.1 LO VOLH

HIN:L Fixed

u1
1 14
VDD 71 14 13—
AN 32 BT vB
L Ve LN 7 i ﬁ T HO
AV% (TTTr 5 10 Vs - | v4
{ > Vlb _LO 5 | 5 10 [ {AV
ovde == mmal E— =
1 pu—
- 1
\
== L - MDC_2EDLO5I06PJ_PS
= ———— = ~
vil=0 V2
[ Vv]=33 @ RS
! =0 {PVDBE—
: =1m PARAMETERS: T
Lo :_1(')" PVDD = 600
‘. PER =2m_ | _ AVDD = 15
0 =0 T0~-o0 -0
VOH:H Fixed
VOL:L Fixed

o ———————

LO

VOH:-20mA
VOL:20mA

-

LORFOEAEEEILES .
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3.4.2 LO VOLH

HIN 2.0

1.0V ; :
SEL>> : B
oV . :

O V(LIN}
20mA —--...._________'

10ma : P,

Output Current oz

~L0ma : : : : : —

—20mk .
O I(Il)
20V

levw

12w

VDD-LO ] : : : : : : : VOH=0.32V—
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oV
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20V

1lev

12v
LO gv ' .
w [ VOL=0.18V

oV ' |
as 0.1lms 0.2ms 0.3ms 0.4ms 0.5ms 0.6ms 0.7ms 0.3ms 0.%ms 1.0ms
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3.5.1 VBS UVLO threshold

u2
1 14
VDD 7 | 1 14 13
HIN 32 BTz vB
.| ve LN 73 12 MITHO P N
{Av (T o 51 by RS vizg \
o . V7, 06 > 1017 V2 = {AVDD} !
| 7 g 98— D=0 !

V8
3.3vde—=— , | . 65

! T 8 TR=1 X

| L — 7 TF =1
Pt ahll BN MDC_2EDLO5I06PJ_PS | PW =0
1 L Ve ! . PER =2 .
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1
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3.6.1 VDD UVLO threshold

u2
1 14
VDD —1 14—

ymmmm—————— =< AN 32 Br1— vs
[ Vi=0 Vg LN 7|3 12 MTHO |
| V2 ={AVDD} A -=s 514 11 ovs— .| Ve
. ™=0 i f V7 1 o565 10 g v
I TR=1 I E R T
I TF=1 h L’ 8
1 PW =0 h

1 MDC_2EDLO5I06PJ_PS
1 PER =2 ) - -

{PVDBE
PARAMETERS: T
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VDD : Inpput HIN: L Fixed HIN:H Fixed
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3.7.1 Input bias current

U1
1 14
VDD — 21 14 13—
HIN 32 Brmz— v
V1 TN 7|3 12 ' TTHO
{AVDBE=, =~ 7777 TN 3 Urmoys —— | v
E == = VHIN 1 LO6 9 AV
:¥%=83 Cj 1 76 98— { ==
, TD=1u ! 7 8
! LE z 1188 n . MDC_2EDLO5I06PJ_PS
y TF =100n S N
| PW = {1u-100nf AVLINT
\ PER =4u I1=O 1 . V5
N —— - IV}——B*S 1 {PVDEE
TD =3u 1 PARAMETERS: —
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n 1 AVDD = 15
1
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3.7.2 Input bias current
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3.8.1 Bootstrap diode VF
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3.8.2 Bootstrap diode VF
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3.9.1 Bootstrap diode IF

14 13—
13 17—
12 MTTHO
11 ovs
10 g ;
9fg—
8

<
o
O
Jl—\

. V8 LIN
{AVDD}y——

o Ul N W

<
=)
-
®)

o
|
\-IO;U'I-bwr\H—‘

MDC_2EDLO5I06PJ_PS

PARAMETERS:
PVDD = 600
AVDD =15

(T—F RSy TRBRES (A —ED N
IEARZEEHRILES,

- J

Copyright MODECH Inc.,




. . . .. . s
" " " " " " " N
N N i i i i i i N i i N [=]
" " " " " " " O R A N
I T i A oo - (00 - G el R
: > : : : : : =R R I
: < ! ! ! " ! w ;|||
ERRRCEEEE (ECEN | IS EEERIARES LR Amempoee - Rl B R T IRLRE R ekl RERS SRt
" L " " " " " N
: > " " " " " =S I N I
: : ; ; ; ; ; e I N
] ] 1 1 1 1 1 ] 1 1 ] w
T L S R L - Ll P IO NN N
m m m m m m m Vlom :
(S S _ _ 3 g
: : m m m m m : ac
SRRRCEEEE EED IRCET EEED REEEEEEE RRI LR -2 --1-1- O
H H ' ' ' ' ' ' L
" " " " " " " : a
MR B N - R R — - -1 & Q
" " " " " _ " " b =
' ' ! ! ! ! ! ' =
" " " " " " " " =
SRREEEEE IRl HERLL EEED RERE REEE Ammmpm - =11 =
] ] 1 1 1 1 1 ] =
' ' | | | | | ' >
" " ! ! ! ! ! - g
: : " " " " " T A O
L N NI humuH|
— : : m m m m m :
@) m m | | | | | L,
o m— T T _ _ _ _ _ T A
[ m m ! ! ! g1 ! ! ! m
) SRERTRED EED SRR EEEE L S ERRRE| EEEE m .- SR8 B RCRE EELRE DR eU ELED REEE =1
%) m m ! ! m = ! S N A I -
o) : : : : : o | : N I I e
O E E B E B 2 2 T F % % % ¥
B B B B & L=} [=] (=] = (=] (=] E
O i =t [} [y} — [=] w *r) = (o] (o] A
—
L
aa] m
m
N 7
o) a
c > L




3.10.1 Turn-on/off propagation delay
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3.10.2 Turn-on/off propagation delay
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3.11.1 Turn—on rise time & Turn—off fall time
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3.11.2 Turn—on rise time & Turn—off fall time
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3.12.1 Input filter time at LIN/HIN for turn on and off

1 14
VDD 2|1 14 13—
HIN 32 Br1— vB
L WB---=-4==---EN 7|3 12 "I Ao
{AVDD}=—* N 5 g icl) 0 VS RRZ
T = 1 06 g 2L
o £=g_3 \? 1 716 9 Fg— ___jAVDD}
' TD=2u : 7 8
1 -
1 LE z 11 " 1 MDC_2EDLO5I06PJ_PS
p o =4n 1
, PW = {Tpw-1n} V10,
, PER =8u 1:0@.9 ' vs |,
1 2=3. 1 (T T~ "> —— {PVDD}
1 D =4u 1 ——=c1 PARAMETERS: 1 —=c2 '
1 TR =1n 1 180p PVDD = 600 : 180p|
1 TF = 1n 1
1 PW = {Tpp-1n}! AVDD = 15 R i
_l‘ PER=8u !/ Tpw =192n . 1
HIN/LIN : H/L toggle 0TTTTTT0TTT6 ToTo =0 =0
Pulse width=180ns/192ns/200ns CL=180pF

(AATAINA—BERREEHBILES )

- J

Copyright MODECH Inc.,




HIN

LIN

HO-VS

LO

________
-------- . R T
O < v V{HIN)
___________________________________________________________________________________________________________________________
---------------------------------------------------------------------------------------------------------------------------
O+ v V(LIN) N
7 ] ] | 1 1
I A . . . ’ .
1 ) : : : '
I : : :
N N D H . .
i ¢ : : : 192ns : L
1 | . . .
R E : : : 200ns : H
I ' ' ' .
vl ; : / ’ :
O « v V({H0,VS) A4 PN /
1 H \ H H
1 Y y H
4 — ; ;
[ Ve :
! : : :
\ ,' : !
\ A : |
' ) : :
\ vy
WU
SN2
Os 2.0us 4.0us 6.0us 8.0us
o« v V(LO)
Time

Copyright MODECH Inc.,




3.13.1 Dead time
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T4 = 8u V4 =3.3 T14 =24u V14=0 T4 = 6u V4 =3.3 T14=28u V14=0
T5=+1ln V5=0 T15=+1n V15=3.3 T5=+1ln V5=0 T15=+1n V15=3.3
T6=12u V6=0 T16 =34u V16 =3.3 T6=10u V6=0 T16 =32u V16 =3.3
T7=+1ln V7=3.3 T17 =+1n V17 =0 T7=+1ln V7=33 T17 =+1n V17 =0
T8 =14u V8=3.3 T8 =16u V8=3.3
T9=+1n V9=0 T9=+1ln V9=0
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3.14.1 Function (Normal operation)

Bootstrap capacitance

U1 .| vit
1 14 {PVDE
VDD 7 | 1 14 13 1 E
HIN 32 131712 VB 1
.| ve LN 73 12T Ho ! =
{AVDD}=— 5[4 nrmovs 1 0
T Vo 06 [° 10 g 1 1
— 716 9 !
™) E g s
1 Y,
MDC_2EDLO5I06PJ_PS : 5m
V10 1 R1
1
PARAMETERS: 1
PVDD = 600
AVDD = 15
=0 0 To0 o =0 =0
Switching MOSFET
T1=0 V1i=0 Ti1=+ln V11=33 T1=0 V1i=0 Ti1=+ln V11=3.3
T2=2u V2=0 T12=22u V12=33 T2=4u V2=0 T12=26u V12=3.3
T3=+ln V3=33 TI3=+In V13=0 T3=+ln V3=33 TI3=+In V13=0
T4=8u V4=33 Tl4=24u V14=0 T4=6u V4=33 T14=28u V14=0
T5=+ln V5=0 T15=+ln V15=3.3 T5=+ln  V5=0 T15=+In V15=3.3
T6=12u V6=0 T16 =34u V16=3.3 T6=10u V6=0 T16 =32u V16 =3.3
T7=+In V7=33 TI7=+In V17=0 T7=+In V7=33 TIi7=+In V17=0
T8=14u V8=3.3 T8=16u V8=3.3

T9=+1ln V9=0 T9=+1ln V9=0

TI0=18u V10=0 TI0=20u V10=0 /Hjjj'ZMOSFET%_’»?%,‘f‘ﬁL’C \
ERBEZEHRILET,
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