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1. Model Feature and Characteristics
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1.1 Supported Model Features

Functions Device m

Gate Driver function O
Undervoltage Lockout (UVLO)

Deadtime and Interlock Function

O O OO

Bootstrap diode

O O OO

Tolerant to negative transient voltage
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1.2.1 Target Fitting Characteristics

Quiescent current VDD supply (VDD only)

Table 5 Static parameters
Parameter Symbol Values Unit | Test
High level input voltage T 17 21 24 v
Low level input voltage 153 07 09 11
High level output voltage Lo | Vor = Voo -0.45 Voo -1 Io=-20mA
HO - Va-0.45 Vo-1
Low level output voltage L0 | Vo - Vaw*0.13 Voo t03 I,=20mA
HO - V:+0.13 1=+03
Voo supply undervoltage | IGBT-types Toouvw- [ 118 125 132
positive going threshold | \osFET types 83 9.1 9.9
Vss supply undervoltage | IGBT-types Vasuv- | 109 116 124
positive going threshold | MOSFET types 83 9.1 9.9
Voo supply undervoltage | IGBT-types Voouw- [ 109 116 124
negative going threshold | MosFET types 15 83 9
Vs supply undervoltage | IGBT-types Vasuw- |10 10.7 17
negative going threshold | MosFET types 15 83 9
Vop and Vas supply UVLO | IGBT-types Poouve |05 09 -
hysteresis MOSFET types Vesvs o5 09 -
7 High side leakage current betw. VS and ver = 1 125 pA | Fs=600V
GND
High side leakage current betw. VS and Fvse? = 10 - Ti=125C,
GND Vs=600V
Quiescent current Fas supply (VB only) Toes: - 170 300 HO = low
depending on
current types
Quiescent current I'ss supply (VB only) Toes: - 170 300 HO = high
depending on
current types
oo ~ 03 06 mA | Pim=float

(Al fitting is done for typical and Ta=25°C]
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1.2.2 Target Fitting Characteristics

Table 5 Static parameters
Parameter Symbol Values Unit | Test
Min. Typ. Max. condition
Quiescent current VDD supply (VDD only) |Igoo: |- 0.28 06 Fin=33V,
Fin=0
Quiescent current VDD supply (VDD only) | Jqoos - 0.28 0.6 Vin=0, Fim=33
v
N
Input bias current L 15 35 60 pA | Fiw=33V
Input bias current Lo - 0 - Fin=0
Input bias current Fae- 15 35 €0 Vian=33V
|| Input bias current Fepe = 0 - Vian=0 i
Mean output current for load capacity Io- 0.18 0.23 - A C.=22nF
charging in range from 3V (20%) to 6 V
(409%%)
Peak output current turn on (single pulse) Iops' |- 0.36 - R=00Q, t,<10ps
Mean output current for load capacity I 039 0.48 - C.=22nF
discharging in range from 12 V (80%) to 9V
(609%)
Peak output current turn off ‘sing!e Bulse| 12-1 - 0.70 - R =00, t,<10ps
Bootstrap diode forward voltage between | Jesso |- 10 12 vV |#=03mA
VDD and VB
Bootstrap diode forward current between | frsso |30 55 80 mA | Fio- V=4V
VDD and VB
- _________________________________________ _______________________________________ _______________
Bootstrap diode resistance Rssp 20 36 54 0 Vii=4V, V=5V

(Al fitting is done for typical and Ta=25°C]
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1.2.3 Target Fitting Characteristics

Table 6

Dynamic parameters

Parameter

Turn-on propagation

IGBT types

Symbol

Values

Test
condition

Vuugns =0or33
v

delay MOSFET types 210 310 450
Turn-off propagation IGBT types oz 260 400 590
delay MOSFET types 200 300 440
Turn-on rise time & - 48 80 Pinemv=00r3.3

" v
Turn-off fall time . - - " C.=1nF
Input filter time at IGBT types LN 120 192 ~ Vinenn=0&33
LIN/HIN forturnonand | MOSFET types .
off HIN 50 100 170

LIN 100 150 250
Dead time IGBT types DT 260 380 540 Pinwen=0&33
(not for 2EDL05|OGBF) MOSFET types 30 75 140 v
Dead time matching IGBT types MDT |- 10 80 ext dead time
abs(DT_LH - DT_HL) Ons
for single IC (not for MOSFET types 10 50
2EDLOSIOGBF)
Matching delay ON, abs(ton_HS -ton_LS) | Mo |- 10 60 external dead
time > 500 ns
Matching delay OFF, abs(toff_HS-toff LS) |MTor |- 10 60 external dead
time >500 ns

Output pulse width IGBT types M - 20 80 PWe>1ps
matching. PWi-PWou MOSFET types - 20 70

(Al fitting is done for typical and Ta=25°C]
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1.3 Others MD

B Supported Simulator
* | TspiceXVIl

o

B Ta=25°C, TNOM=25°C
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2. Terminal Information

Table 1 2EDLOS family lead definitions

Pinno. | Name Function
1 VDD 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
Logic input for low-side gate driver output (LO), in phase. Schmitt trigger inputs
3 LIN N N
with hysteresis and pull down
< 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
2EDL (SO8) 2EDL (0.5A, SO14)
1 |voo R ve |g] ij o/ nc | 18]
2] Ho | 7] 2|woo nc |13]
3|~ ve | 6] 3 N ve|12]
4o Lwls] 4 LN wo| 11
£ /ono vs|10]
& W nclol
e e

Figure 3  2EDLOS family lead assignments (top view)
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3. Verification Results

B 3.1 HIN threshold

M 3.2 LIN threshold

® 3.3 HO VOLH

m 34L0O VOLH

® 3.5 VBS UVLO

® 3.6 VDD UVLO

B 3.7 Input bias current

B 3.8 Bootstrap diode VF

B 3.9 Bootstrap diode IF

B 3.10 Turn—on/off propagation delay

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

B 3.14 Function (Normal operation)
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3.1.1 HIN threshold

vB
ol
X1 T {Avdd}
vB
HIN |0 ol __Ho
vs|_Vs
N AVDD AVDD
LIN Lo— GND

AGND
VAGND_|_¥AVDD Vs
+
T {Avdd} T {PVdd}
i g
I N5 |
1

O S G

1 PULSE(03301102)

N s g | e
| V4
| ] |
y Q)
o
~ 4
etran0201m

<param PVdd=600 AVdd=15

<options thom=25

otemp 25

=meas TRAN VIL_H FIND v(hin) WHEN v(ho,vs)=AVdd*0.5 RISE=1
emeas TRAN VIH_H FIND v(hin) WHEN v(ho,vs)=AVdd*0.5 FALL=1
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3.1.2 HIN threshold M D CH

VIL \" 0.9 0.9
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3.2.1 LIN threshold

vB
@)
X1 T {Avdd}
HIN VB Ho
HIN Ho |1
Vs
LIN avoe AKgD
LIN L
AGND
) ~7
) T {AVdd}

«tran 020 1m

«param PVdd=600 AVdd=15
woptions tnom=25

stemp 25

«meas TRAN VIH_L FIND v(lin) WHEN v(lo)=AVdd*0.5 RISE=1
smeas TRAN VIL_L FIND v(lin) WHEN v(lo)=AVdd*0.5 FALL=1

3

T {PVdd}
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3.2.2 LIN threshold MsD=CH

VIH Vv 2.1 2.1

VIL \% 0.9 0.9
. ; : -

14ved --

12V=

10V

8V

T T T T
0.0s 0.2s 0.4s .6s

1.8s 2.0
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3.3.1 HO VOLH

VB
( 8
X2 T {AVdd}
VB
HIN N Ho | HO
vs|_ VS
AVDD |_AVDD
LIN LO
LIN 0 s
AGND
1
1
P2
¥2 N7
) T {AVdd}
1 5!
1 |
R
I\ PULSE(03.301m 1m 0 2m)
coapis s B = A
I V4|
I g
| Lo &
! 1
N
7 ~
etran 0 1m 0
-param PVdd=600 AVdd=15
<options thom=25
etemp 25
smeas TRAN VIL_H FIND v(hin) WHEN v(ho,vs}=AVdd"0.5 RISE=1
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3.3.2 HO VOLH

VOH \

VOL \

0.45
0.13

MzD=CH

0.45
0.13

16mA=

12mA=g ---
BmA=g---|
AmAs=g---

OmA=g--
AmA=g --
-BmAs=g--
12mA=
16mA=
20

V(vb,ho)

V(ho,vs)

14v -

12v -
1ov -
v -
6V -
av--

o\

0.0ms

L
0.1ms

L]
0.2ms

L
0.3ms

T L
0.4ms 0.5ms

L
0.6ms

L
0.7ms

n
0.8ms

L
0.9ms
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LO VOLH

vB
( v8
X1 T {Avdd)
vB
HIN N HO c‘s’
VS avoD
LIN AVDD/ ==
LIN Lo | o
AGND
: 4 1
! CD i
L PULSE(20m -20m 0 17
a2 v7
g T {AVdd} T {PVdd}
w5

\
1
1
1
/ -—
I | va 1
+ 1
- 1
| T PULSE(0 3.3 0 1m 1m 0)2m)

_________ -

etran01m 0

<param PVdd=600 AVdd=15
soptions thom=25

«temp 25
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3.4.2 LO VOLH MzD=CH
I T O

0.45 0.45
VOL \ 0.13 0.13

V(avdd,lo)

~ lVO L=0.1 VBV‘

T T T T T T T T T
0.0ms 0.1ms 0.2ms 0.3ms 0.4ms 0.5ms 0.6ms 0.7ms 0.8ms 0.9ms 1.0ms|
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3.5.1 VBS UVLO threshold

HIN

HIN

LIN LIN

¥2 N7 ¥3
) T {AVdd} T {PVdd}
IC§’ \
| 1
o S
I
I 7N
' O
1 4
| I
| — ——"

etran 020 1m

<param PVdd=600 AVdd=15

<options tnom=25

otemp 25

emeas TRAN VUVLO_R FIND v(vb,vs) WHEN v(ho,vs)=AVdd*0.5 RISE=1
emeas TRAN VUVLO_F FIND v(vb,vs) WHEN v(ho,vs)=AVdd*0.5 FALL=1
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MOC18-8053

3.9.2 VBS UVLO threshold MsD=CH

\

VBSUV+ 11.6 11.6
VBSUV- V 10.7 10.7

V(vb,vs)

14V ---

12V

10V

8V

V(ho,vs)

14v- -

12v4
10v-
v
6Vl
v

2V
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MOC18-8053

3.6.1 VDD UVLO threshold

vB
@)
x1 T {AVdd}
HIN VB o
HIN HO
-
AVDD
LN | Lol_to
AGND|_AGND
¥2 ¥3
[} T {PVdd}

etran 020 1m

<param PVdd=600 AVdd=15
<options tnom=25

otemp 25

emeas TRAN VUVLO_R FIND v(avdd) WHEN v(lo)=AVdd*0.5 RISE=1
emeas TRAN VUVLO_F FIND v(avdd) WHEN v(lo)=AVdd*0.5 FALL=1
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3.6.2 VDD UVLO threshold M:D=CH

VDDUV+ V 12.5 12.5
VDDUV- V 11.6 11.6

14v -

12V

10V

8V

6V

4V

V(avdd)

14yt ---

12V

10V

8V

6V

4V

2V

2.0

0.0s

T
0.2s

T
0.6s

T
0.8s 1.0s 1.2s 1.4s
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3.7.1 Input bias current

vB
~BS
4
x1 T {AVdd}
Vi
vB
HN N HO ::
0 v2 VS avop
™ avop (473
LIN Lo\ 5
§ AGND
~AVDD
O
T {AVdd}
AVAGND
t—_—— f)
I \
| L AHIN e
1 () o
] — 1
\ _J_PULSE(0 8.3 1u 100n 100n {1u-
1 Ty
1 N
I A=/
| PULSE(0 3.3 0n {1u-100n} 4u)
Wi ol oo b
L4 XA

=tran 5u

=param PVdd=600 AVdd=15
coptions thom=25

=temp 25

{PVdd}
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3.7.2 Input bias current

V(hin)

V(lin)

L) T
2.5us 3.0us 3.5us 4.0us 4.5us
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3.8.1 Bootstrap diode VF

vB
vBS
+
x1 T {AVdd}
VB
HN N HO sg
VS avop
LIN AVDD =5
LIN Lo|— oo
AGND
Laadiadis shade -
-
i
. @
:0.3m>
AGND— + - -~ ~PVDD
f) {PVdd}
C_ AHIN <
To
ALIN
CL
T
L4 XA

=tran 10u

=param PVdd=600 AVdd=15
coptions thom=25

=temp 25
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3.8.2 Bootstrap diode VF MzD=CH

0.9

O —— ARR— O——— U ST T—————— ————— S——— E—— S————
o o . e B e ]

S0 E——— A S—— SRS O S ————————— ————— S S

T — A— A— A S S S S—— A— —

w- ------------------------------ S S U S S S — SR—

W S S S e )

7 S —— JS— S SNGNNSNUSGUNS SSNUSNUUNSUNSI: WNSNSNUIIS SU——— T—— SN—  S—

71 E— A— FU— ARG U S S, S S —— A S
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3.9.1 Bootstrap diode IF

~

=tran 1u

N

vB
HN N HO sg
VS avop
LIN AVDD =5
LIN Lo s
AGND
~AVDD
O
T {Avdd}
APGND
)
(j_vum —
To

=param PVdd=600 AVdd=15

coptions thom=25
=temp 25

{PVdd}
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3.9.2 Bootstrap diode IF MzD=CH

55

V!avdd,vb!

3V

2v-

1V

54mA=

T T T T T T T T T
0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8us 0.9us 1.0us|
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3.10.1 Turn—on/off propagation delay

vB
vBS
X1 T {Avdd)
HIN AT
HIN HO
vs|__VS
LIN AVeD Argn
LIN Lo
AGND |_AGND s N S
1
1 Jasop  [aeop )
! ]
N i i =ia
VAGND | VAVDD VDD
¥ E
() T {Avdd) T 4Pvdd)
7 - ~7 ~

1
PWL(00 2u 0 (2ul|-1n) 3.3 8u 3.3 {8u+1n} 0 12u 0 {12u+1n} 3.3 14u 3.3 {14u+1n} 0 18u 0 {18u+1n} 3.3 22u 3.3 {22u+1n} 0 24u 0 {24u+1n} 3.3 34u 3.3 {34u+1n} 0)

VLIN

T PWLd 0 4u 0MY+1n} 3.3 6u 3.3 {Bu+1n) 0 10u 0 {10u+1n} 3.3 16u 3.3 {16u+1n} 0 20u 0 {20u+1n} 3.3 26u 3.3 {26u+1n} 0 28u 0 {28u+1n} 3.3 32u 3.3 {32u+1n} 0)

B e

B ~

=tran 0 40u 0 1n
=param PVdd=600 AVdd=15
=meas TRAN Tdead1 TRIG v(lo)=AVdd*0.8 FALL=2 TARG v(ho,vs)=AVdd*0.2 RISE=3
=meas TRAN Tdead2 TRIG v(ho,vs)=AVdd*0.8 FALL=2 TARG v(lo)=AVdd*0.2 RISE=2
=meas TRAN Ton_| TRIG v(lin)=1.65 RISE=2 TARG v(l0o)=AVdd’0.2 RISE=1

=meas TRAN Toff_I| TRIG v(lin)=1.65 FALL=2 TARG v(lo)=AVdd*0.8 FALL=1

=meas TRAN Ton_h TRIG v(hin)=1.65 RISE=1 TARG v(ho,vs)=AVdd*0.2 RISE=1
=meas TRAN Toff_h TRIG v(hin)=1.65 FALL=1 TARG v(ho,vs)=AVdd*0.8 FALL=1
<options tnom=25

atemp 25
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3.10.2 Turn—on/off propagation delay M=D=CH
HO tON ns 420 398

tOFF ns 400 396
LO tON ns 420 398
tOFF ns 400 396

V(hin)

Copyright 2019 MODECH Inc.,




VB

N
X1 T {AVdd}
HIN B =0
HIN Ho| 1S
Vs
LIN aYbo Atgn
LIN o
AGND T ==
1 let c2 !
| Taon  Taom W
] )
| I —
VAGND _|_~AVDD VDD
""" =5 0 T {AVdd} T {PVdd}
\
VHIN 1 ~7 =7

O

~ v

otran 020u 0 1n
<param PVdd=600 AVdd=15

omeas TRAN Tr_H TRIG v(ho,vs)=AVdd*0.2 RISE=1 TARG v(ho,vs)=AVdd*0.8 RISE=1
omeas TRAN Tf_H TRIG v(ho,vs)=AVdd*0.8 FALL=1 TARG v(ho,vs)=AVdd*0.2 FALL=1
=meas TRAN Tr_L TRIG v(lo)=AVdd*0.2 RISE=1 TARG v(lo)=AVdd*0.8 RISE=1
emeas TRAN Tf_L TRIG v(lo)=AVdd*0.8 FALL=1 TARG v(lo)=AVdd*0.2 FALL=1

~options thom=25
~temp 25

PWL(OOZu0 {ﬂ)ﬂ n} 3.3 8u 3.3 {8u+1n} 0 12u 0 {12u+1n} 3.3 14u 3.3 {14u+1n} 0)
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3.11.2 Turn—on rise time & Turn—off fall time MzD=CH
HO Tr ns

48.0 46.7

Tf ns 240 13.5

LO Tr ns 48.0 46.7
Tf ns 240 13.5

V(hin)

T T T i ¥ T T T T
Ous 2us 4us Bus 8us 10us 12us 14us 16us 18us 20us|
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3.12.1 Input filter time at LIN/HIN for turn on and off

VB
VBS
+
X1 T {AVdd}
VB
HIN | Ho | HO
vs| VS
AVDD |_AVDD
LIN LO
LIN e
AGND
{ Team T T2 T
== p——st 1
1 |180p 480p
T R
A/AGND " ~AVDD PVDD
Q T {AVdd} T {PVdd}
,"CD’W““'\ L I
i \
1 PULSE(03.32u 1ri 1n {Tpw-1n} 8u)
1
1 ALIN !
' ) 3
1 .
| <PULs$(o 334u Tpw-1n} 8u)
: I
1
\
~ S || — ,I
~ B
<tran08u01n
<param PVdd=600 AVdd=15 Tpw=192n
-step param Tpw list 180n 192n 200n
<options thom=25
stemp 25
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3.12.2 Input filter time at LIN/HIN for turn on and off M:D:CH

tFILIN

1 \ V(ho,vs)

T T T T T T T T T
0.0us 0.8us 1.6us 2.4us 3.2us 4.0us 4.8us 5.6us 6.4us 7.2us 8.0us|
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3.13.1 Dead time

vB
vBS
X1 T {Avdd)
HIN AT
HIN HO
vs|__VS
LIN AVeD Argn
LIN Lo
AGND |_AGND
e ek, Y N
ol
I Tasop  [asop
i 1
L )
| Temeene (R
VAGND | VAVDD _ #voD
() T {Avdd) T 4Pvdd)
s ~ ~

\

1

PWL(0 0 2u 0 {2u}1n) 3.3 8u 3.3 {8u+1n) 0 12u 0 {12u+1n} 3.3 14u 3.3 {14u+1n} 0 18u 0 {18u+1n} 3.3 22u 3.3 {22u+1n} 0 24u 0 {24u+1n} 3.3 34u 3.3 {34u+1n} 0)
wLIN |
1

= )
PWL(Q 0 40 J4u+1n} 3.3 6u 3.3 (6u+1n} 0 10u 0 {10u+1n} 3.3 16u 3.3 {16u+1n} 0 20u 0 {20u+1n} 3.3 26u 3.3 {26u+1n} 0 28u 0 {28u+1n} 3.3 32u 3.3 {32u+1n} 0)

= ——

NMoardsaon s

B ~

=tran 0 40u 0 1n

=param PVdd=600 AVdd=15
=meas TRAN Tdead1 TRIG v(lo)=AVdd*0.8 FALL=2 TARG v(ho,vs)=AVdd*0.2 RISE=3
=meas TRAN Tdead2 TRIG v(ho,vs)=AVdd*0.8 FALL=2 TARG v(lo)=AVdd*0.2 RISE=2
=meas TRAN Ton_| TRIG v(lin)=1.65 RISE=2 TARG v(l0o)=AVdd’0.2 RISE=1

=meas TRAN Toff_I| TRIG v(lin)=1.65 FALL=2 TARG v(lo)=AVdd*0.8 FALL=1

=meas TRAN Ton_h TRIG v(hin)=1.65 RISE=1 TARG v(ho,vs)=AVdd*0.2 RISE=1
=meas TRAN Toff_h TRIG v(hin)=1.65 FALL=1 TARG v(ho,vs)=AVdd*0.8 FALL=1
<options tnom=25

atemp 25

Copyright 2019 MODECH Inc.,




3.13.2 Dead time M:=D=CH
@ DT ns 380 382

@ ns 380 382

V{iin)

T T T
20us 22us 24us 26us 28us 30us|
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Function (Normal operation)

o
I 1 el
1 c1 | 5
= L |
| u 1
x1 : i Ll e
; || R6020PNJ
HIN - \__L_. 1 |
HIN HO i I
Vs <
CL Y Avltig : .
1
AGND |-AVEND [ L TR
1 =H
| R6020PNJ
NAGND 1
T0
~AVDD PVDD
T {AVdd} T {PVdd}
AHIN
C- T AV
T PWL(0 0 2u 0 {2u+1n} 3.3 8u 3.3 {8u+1n} 0 12u 0 {12u+1n} 3.3 14u 3.3 {14u+1n} 0 18u 0 {18u+1n} 3.3 22u 3.3 {22u+1n} 0 24u 0 {24u+1n} 3.3 34u 3.3 {34u+1n} 0)
CjVLIN
T PWL(0 0 4u 0 {4u+1n} 3.3 6u 3.3 {u+1n} 0 10u 0 {10u+1n} 3.3 16u 3.3 {16u+1n} 0 20u 0 {20u+1n} 3.3 26u 3.3 {26u+1n} 0 28u 0 {28u+1n} 3.3 32u 3.3 {32u+1n} 0 40u 0)
v v
=tran 0 30u 0 10n
-param PVdd=600 AVdd=15
=ic v(vs)=0
<options thom=25

atemp 25
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3.14.2 Function (Normal operation)

HIN
preference

LIN '
preference —.: BT DT
I
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V2

T PULSE(3.3 0 150u 10n 10n {10u-10n} 20u)

.tran 04m 0

.param PVdd=600 AVdd=15
.ic v(vs)=0

.options tnom=25

.temp 25

T PULSE(0 3.3 150u 10n 10n {10u-10n} 20u)

VB

T

1 | =T A
[ L : 1
1 T1u L M2 :
1 1 1

x1 ( | :

. R60R0PNJ

i VB y
- HIN i Ho —H0 : I

Bt e \ =

AVDD
E1 AVDD '
: —A2 A3 =L Lo|—+0 \ : —J

N/B CHT m/l)a AGND |-AVEND LT e

laplace=exp(-1u*s) 1

_ E2 +|R60R0P

¥ VAGND ;

laplace=exp(-1u*s) <_> I\_ 5 i
0
v3 __VAVDD
PWL(0 3.3 1m 3.3 1.01m 0 2m 0 2.01m 3.3) T PWL(0 0 100u {AWdd} 3m {AVdd]} 3.1m 0)
4 ~

PVDD

T {PVdd}
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4.0ms

3.6ms

V(vb,vl)

ion)

2.4ms

vm:ln)
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1.2ms

V( avdd!

0.8ms

~ AVDD start }

-+
©
e
o
Q
O

O

—

>

-

7))

an

>

N

A

o

Z
=
O

+
@)
-
>

L

N

Lo

™

0.0ms

3.6\




