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Technical Kitsand )
1ED3330MC12M ° documents) ° boards o Support)

Single-channel isolated gate driver IC with DESAT, Soft-off, and CLAMP driver

Features

« Integrated protection features, such as short-circuit protection (DESAT), soft-off, active Miller
clamp driver, and active shutdown

« For use with 600 V/650V/1200 V/1700 V/2300 V IGBTs, Si and SiC MOSFETs

« Full-sized PMOS for high performance driving at Miller plateau

+ Separate source and sink outputs with 12 A typical peak output current

« 35V absolute maximum output supply voltage VCC2

+ Undervoltage lockout for SiC MOSFETs

« 75 ns short propagation delay (typ.) and tight IC-to-IC propagation delay matching

« Very fast DESAT detection and notification

« 3.3Vand5Vinput supply voltage VCC1

+ Suitable for operation at high ambient temperature and in fast switching applications

» High common-mode transient immunity CMTI > 200 kV/us
+ DSO-16 wide body package with 8 mm creepage
+ Safety certification:
- UL 1577 (planned) with Vsg test = 6840 V (rms) for 1 s, Viso = 5700 V (rms) for 60 s

- Reinforced insulation according to IEC 60747-17 (planned) with V,ggy = 1767 V (peak,
reinforced)

Potential applications

+ EV charging stations

« Industrial motor drives - compact, standard, premium, servo drives
+ Solarinverters, e.g. for 1500 V (DC) systems

« UPS systems

+ High voltage DC-DC converter and DC-AC inverter
+ Welding

« Commercial and agricultural vehicles (CAV)

» Commercial air-conditioning (CAC)

+ High-voltage isolated DC-DC converters

+ Isolated switch mode power supplies (SMPS)

Product validation
Qualified for industrial applications according to the relevant tests of JEDEC47/20/22.

Description

The 1ED3330 (1ED-F4) is a EiceDRIVER™ Enhanced single channel galvanically isolated gate driver IC with integrated protection
features such as short circuit protection, active Miller clamp driver, and active shutdown for IGBT, MOSFET and SiC MOSFET in a
DS0-16 wide body package. The product provides a typical output current up to 12 A.

All logic pins are 3.3V and 5V CMOS-compatible and can be directly connected to a microcontroller. Data transfer across the
galvanic isolation is realized by the integrated Coreless Transformer (CT) technology.
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1 Block diagram reference

1 Block diagram reference
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Figure 1 Block diagram
2 Pin configuration and functionality
2.1 Pin configuration
Table1 Pin configuration
Pin No. | Name Function
1 VEE2 Negative power supply output side
2 DESAT Short circuit protection
3 GND2 Signal ground output side
4 OUTH Driver charge output
5 vcez Positive power supply output side
6 ouTL Driver discharge output
7 CLAMPDRV Miller clamp driver
8 VEE2 Negative power supply output side
9 GND1 Ground input side
(table continues...)
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2025-07-11



o~ _.
EiceDRIVER™ 1ED3330MC12M Enhanced (1ED-F4) In f| neon
Datasheet

2 Pin configuration and functionality

Table 1 (continued) Pin configuration

Pin No. | Name Function

10 IN+ Non-inverting driver input

11 IN- Inverting driver input

12 RDY Ready output

13 JFLT Fault input and output, low active

14 /RST Reset input, low active

15 VCC1 Positive power supply input side

16 GND1I Ground input side

(0]

VEE2 GND1
DESAT VCC1
[3][ ||GND2 /RST [[[14
[4]]]|ouUTH JFLT
vcez RDY
[6][]|ouTL IN- [ TT11]
CLAMPDRV IN+
VEE2 GND1 [[]9]

Figure 2 PG-DS0-16 (top view)

2.2 Pin functionality

GND1

Ground connection of the input side.

IN+ non-inverting driver input

IN+ control signal for the driver output if IN- is set to low. The driver output is on if IN+ = high and IN- = low.
A minimum pulse width is defined to make the IC robust against glitches at IN+. An internal pull-down resistor

ensuring the output to be low if the IN+ pin is left floating.
IN- inverting driver input

IN- control signal for driver output if IN+ is set to high. The driver output is on if IN+ = high and IN- = low.

A minimum pulse width is defined to make the IC robust against glitches at IN-. An internal pull-up resistor ensuring
the output to be low if the IN- pin is left floating.

/RST reset input
Function 1: Enable/shutdown of the input side. The driver output is off if /RST = low. A minimum pulse width is defined
to make the IC robust against glitches at /RST.

Datasheet 6 v1.00
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2 Pin configuration and functionality

Function 2: Resets the DESAT-fault-state of the gate driver IC if /RST is low for a time longer than tgst. An internal pull-
up resistor for initial start-up. Please connect to an appropriate fault reset logic.
/FLT fault input and output

Function 1: /FLT input to shut down the driver output. A minimum pulse width is defined to make the IC robust against
glitches at /FLT. A weak pull-down ensures safe state no operation if pin is not actively pulled-up by external resistor.

Function 2: Open-drain output to report a latched DESAT fault of the power transistor, /FLT is low if DESAT event
occurs.
RDY ready status

Open-drain output together with an external pull-up resistor reports the correct operation of the device. The driver
sets RDY to high if both the input and output side are above the UVLO level, the over-temperature protection is
inactive, and the internal signal transmission is operational.

vcc1

5V or 3.3V power supply of the input side.

VEE2

Negative power supply pins of the output side.

DESAT desaturation detection input

Monitoring of the IGBT saturation voltage (Vcg) to detect DESAT caused by short circuits. The DESAT monitoring
becomes active after the gate driver output has turned on and the defined leading edge blanking time has elapsed. If
the Vg voltage rises above the defined DESAT detection threshold value Vpgsatin for longer than the DESAT filter time
toesaTsilt, the DESAT protection is activated. The power switch is turned off and the DESAT event gets reported via /FLT.
The overall blanking time is adjustable by an external capacitor.

CLAMPDRY Miller clamp driver

Ties the gate voltage to VEE2 through an external clamp transistor after the power transistor has been switched off.
During turn-off, the gate voltage is monitored at OUTH and the clamp driver output is activated when the gate voltage
goes below V¢ avp (related to VEE2). Connect the gate of a n-channel MOSFET to this pin and the drain directly to the
gate of the power switch. Finally connect the MOSFET source to VEE2.

GND2 reference ground

Signal reference ground of the output side.

OUTH driver output

Output pin to charge the power transistor gate. The pin is pulled to VCC2. In normal operating mode OUTH is
controlled by IN+, IN-, /RST, and /FLT. During error mode (UVLO, over temperature protection, internal signal
transmission, or DESAT) and off state the OUTH is high impedance.

OUTL driver output

Output pin to discharge the power transistor gate. The pin is pulled to VEE2. In normal operating mode OUTL is
controlled by IN+, IN-, /RST, and /FLT. During error mode the driver turns off with the following behavior:

+  OUTL pulls down to VEE2 (UVLO, over temperature protection, or internal signal transmission)
«  OUTL pulls down using the soft-off current Isgrrg (DESAT)

vcez

Positive power supply pin of the output side.

Datasheet 7 v1.00
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3 Functional description

3 Functional description

3.1 Introduction

The 1ED3330 is an advanced gate driver for IGBTSs, Si and SiC MOSFETS. The included control and protection functions
enable the design of highly reliable systems.

The driver consists of two galvanically isolated parts. The input side can be directly connected to a standard 3.3V or
5V DSP or microcontroller with CMOS input/output and the output side is connected to the high voltage side.

The rail-to-rail driver output provides a clamping path for the power transistor gate voltage during short circuit
conditions. So, an increase of short circuit current due to the feedback via the Miller capacitance can be reduced,
depending on the gate resistor. Additionally, the rail-to-rail output reduces power dissipation.

The device also includes IGBT short circuit protection (DESAT) with /FLT status output.
The RDY status output reports that the gate driver IC is supplied properly and is ready to operate.

3.2 Supply

The driver 1ED3330 is designed to support bipolar supply with a negative supply lower than -3 V.

The gate driver is typically supplied with a positive voltage of 15V at VCC2 and a negative voltage of -8 V at VEE2,
please refer to Figure 3. Negative supply prevents a dynamic turn on.

+3V3 +18V
VCC1 VCC2 L 2
<M 100n é 47 7K 1
- - DESAT
SGND T GND1 1R
l OUTH . |
IN+ IN+ OuTL &
IN :
RDY J—_ RDY CLAMPDRV — = K
JFLT LT GND2 e 1_
—_ 4
/RST /RST VEE2 T -5V T
Figure 3 Application example bipolar supply
3.2.1 Undervoltage lockout (UVLO)

To ensure correct switching of the power transistor the gate driver IC is equipped with an input side and two output
side undervoltage lockout circuits. Refer to the diagrams showing the undervoltage lockout function of VCC1 Figure 4,
VCC2 Figure 5, and VEE2 Figure 6.

Datasheet 8 v1.00
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Condition: Vin+, VirsT, ViFt = pull-up to VCC1, ViN-=0V, Weec2 =18V, Wee2 =-5V
VuvLoH1

Vo — ‘ Voviour
OUTH +
OUTL

_’: i STARTVCC10UT fsToPvCC1OUT I }4_
RDY e

—Vi i START.VCCIRDY {STOPVCCIRDY i :‘4_

Figure 4 UvLO1

If the power supply voltage VCCI of the input side drops below Vjy o1 a turn-off signal is sent to the output side
before the input side powers down. The power transistor is switched off and the signals at IN+ and IN- are ignored as
long as VCC1 is below the power-up voltage Vi oni-

Condition: Vin+, VirsT, VIFLT=5V, VIN-=0V, Weec1 =5V, Wee2=-5V

Vuvionz

VuvioL2

OUTH +
OUTL
—> M tsTOPVCC20UT 3 34—
RDY
—V: M STOPVCC2RDY i 34—
Figure 5 uvLO2

If the power supply voltage VCC2 of the output side goes below Vi o> the power transistor is switched off and signals
from the input side are ignored as long as VCC2 stays below the power-up voltage Viyy oHa-

Condition: Vin+, VirsT, VIFLT=5V, Vin-= 0V, Wecec1 =5V, Wee2 =18V

7777777777777777777 1"”’””””””””””””””””””””””””””””””V””’r””””””’
] |
! VuvioHs ovios |

! |
- i {STARTVEE20UT {STOPVEE20UT : e
RDY
|
| ISTART,VEE2RDY fSTORVEEZRDY |
— d
Figure 6 UVLO3

If the power supply voltage of VEE2 of the output side goes above Vo3 the power transistor is switched off. Signals
from the input side are ignored as long as VEE2 stays above the power-up voltage VyLoH3-

Datasheet 9 v1.00
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3 Functional description

3.3 Input side logic pins
3.3.1 Non-inverting and inverting inputs
There are two possible input modes to control the power switch.
wST 1 [ 1 1 1
T | [ .
OUTH + | I
outL [ |
Figure 7 Typical switching behavior

In the non-inverting mode IN+ controls the driver output while IN- is set to low. In the inverting mode IN- controls the
driver output while IN+ is set to high.

Logic: OUTL/OUTH = IN+ AND NOT(/N-) AND /RST AND /FLT

A minimum input pulse width is defined to filter occasional glitches.

GND1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

OUTH
OUTL

Figure 8 Propagation delay time /IN+ and IN-

The output will react with the propagation delay time after change of the input signals. Figure 8 shows the
propagation delay time of the individual PWM input pins.
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3 Functional description

GND1

veet | | veer

-

T
|

1 tPDOFF_RsST
—

| ! i | | !
i i
: ‘ ; : : ‘ PDON_RST >

Figure 9 Propagation delay time /FLT and /RST

The propagation delay of the /FLT is equal to the input IN propagation delay. The /RST pin propagation delay differ
from the regular PWM input pins to ensure stronger filtering.

3.3.2 Ready status output RDY

The RDY output shows the status of the following internal protection features:
« UVLO of the input side

«  UVLOs for VCC2 and VEE2 of the output side

+ Internal signal transmission (watchdog)

During normal operation the internal signal transmission is monitored by a watchdog timer. If the transmission
fails for a given time, the IGBT is switched off and the RDY output reports an internal error

«  Overtemperature protection (OTP) of the output side
+ Readyto clear latched fault status after DESAT event

It is not necessary to reset the RDY signal since its state only depends on the status of the former mentioned
protection signals.

3.3.3 Reset

The reset /RST is in charge of setting back the /FLT output. If /RST is low longer than a given time trst, /FLT Will be
cleared at the rising edge of /RST, refer to Figure 11 otherwise, it will remain unchanged.

The reset (/RST to low for longer than trst ) after DESAT event can only be performed after RDY is released to high. This
indicates that the gate of the external power switch is completely discharged and the power switch has turned off.

The reset /RST works as enable/shutdown of the input logic, refer to Figure 7.

3.34 Fault signal

The primary function of the /FLT pin is to signal a DESAT event to the microcontroller. After a DESAT detection it takes
the gate driver typically 60 ns to pull the /FLT pin to low.

Additionally the pin acts as an input to trigger a hard switch-off at the output when pulled to low externally. By
combining multiple /FLT pins of these gate driver ICs together as a single signal, all gate driver ICs will switch-off in
case a single driver detects a DESAT event.

Datasheet 11 v1.00
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3 Functional description

3.4 Driver output

The output driver stage uses only complementary MOSFETs to provide a rail-to-rail output. This feature permits that
tight control of gate voltage, during on-state and short circuit, as long as a stable driver supply voltage is maintained.

Due to the low internal voltage drop, switching behavior of the power switch is predominantly governed by the gate
resistor. Furthermore, it reduces the power dissipated by the driver.

IN- GND1

Figure 10 Rise and fall times

The outputs are not able to instantaneous change their level. The individual switch-on and switch-off duration is
specified by the parameter tgisg and tea .

3.5 Protection features

3.5.1 Short-circuit protection (DESAT)

A short-circuit protection (DESAT) ensures the protection of the power switch during short-circuit. When the DESAT
voltage rises and stays above the DESAT detection threshold of 9 V for longer than the DESAT filter time, the output is
driven low using the soft-off switch-off method. Further, the /FLT output is activated after DESAT to /FLToff delay.

The DESAT signal is filtered using an enhanced asymmetric up/reset filter to improve ruggedness against false DESAT
triggering.

Datasheet 12 v1.00
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3 Functional description

toEsATOUT : —

| 1 ™1
! I
[DESATIeb i : tDESATSiIt : : : | i
|
I i i

VDEsATth

DESAT Venbz +1V

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IFLT reset :!— inhibit —>i<— permit —h:

Figure 11 DESAT soft-off behavior and timings

The leading edge blanking time is used to allow enough time for the power switch to reach saturation levels. The
DESAT level rise time is influenced by a precise internal current source and an external capacitor.

3.5.2 Active Miller clamp

The gate driver IC is equipped with an active Miller clamp function to prevent the switch experiencing a parasitic
turn-on in fast switching applications.

After a turn-off command the gate driver IC follows the implemented sequence:

1. Discharge of the gate while monitoring the voltage level at the OUTH pin

2 Detection of the OUTH voltage to be less than the CLAMP threshold level V¢ avptH

3. Filtering of the detection to avoid false CLAMP activation and not to influence regular turn-off behavior

4 Activating clamp function to keep the switch gate at VEE2 level

Pre-driver output

The CLAMP function is implemented as a pre-driver with limited output voltage, to clamp the switch gate with an
external transistor for high clamping current. Depending on the external MOSFET a Miller current clamping up to 20 A
can be reached.

The external small signal n-channel MOSFET transistor in combination with the pre-driver output enables clamping of
high gate currents. Connect the MOSFET between the CLAMPDRV output, VEE2 pin, and the switch gate. The clamping
MOSFET has to be placed close to the switch gate to minimize track resistance and inductance.

Datasheet 13 v1.00
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+3V3 VCC1 VCC2 L 2 +18V 1Kk
< M 100n 47 7N
- - DESAT
SGND ll_ GND1 1R
OUTH 1o |
IN+ IN+ ouTL - !
IN- e
RDY J: RDY CLAMPDRV +— - X
JFLT LT GND2 |—¢- ” - T
/RST /RST VEE2 T -5V
Figure 12 Application example with bipolar supply and CLAMP pre-driver output
IN \ [
OUTH ,\,‘ __ Vowaueti. /
fcLAMPfilter % 14_ %
_Nj % fcLAMPDLY §
ouTL | |
CLAMPDRV / \
Figure 13 Clamp pre-driver output behavior
3.5.3 Active shutdown

The active shut-down feature ensures a safe power transistor off-state if the output side is not connected to the power

supply. The power transistor gate is clamped by OUTL to VEE2.
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4 Electrical parameters

4 Electrical parameters
4.1 Absolute maximum ratings
Table 2 Absolute maximum ratings

Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are
stress ratings only. Operating the device at these or any other conditions beyond those indicated under recommended
operating conditions is not implied. Device reliability may be affected by exposure to absolute-maximum-rated
conditions for extended periods of time.

Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Power supply input side voltage Wecet -0.3 6.5 v Weer - Vonp1
Positive power supply output side | Vycca -0.3 35 v Weea - Vonb2
voltage
Negative power supply output side | Vg, -35 0.3 Y Wee2 - Vonb2
voltage
Differential power supply output Vovmax2 -0.3 35 v Weea - Wee2
side voltage
Gate driver source output voltage | Vouth Weea - Weea + |V
35 0.3
Gate driver sink output voltage VouTL WEEs - Weea + |V
0.3 35
Dynamic CLAMPDRV voltage VeLppry WeE2 - 15 \Y for 1 ps, vs. VEE2
0.3
DESAT VOltage VDEsaT -0.3 Wieea+ |V
0.3
Logic input pin voltages (IN+, IN-, / | V}y -0.3 6.5 v
RST)
Logic pin voltages, open drain (/ Verr, Vepy |- 0.3 6.5 v
FLT, RDY)
Logic output currents, open drain | lgT, lrpy 50 mA
(/FLT, RDY)
Input to output offset voltage VorrseT 2300 |V DVorrser = [Vonb2 - Venbal
ESD robustness - human body |Vesp, Hem| 4 kv 2)
model
ESD robustness - charged device ESD,CDM TC1500 3)
model
Junction temperature T, -40 150 °C
Storage temperature Tstg -55 150 °C
Power dissipation (input side) Pp,in 33 mW | 9T,=85°C
Power dissipation (output side) Pp,out 738 mwW |45 T,=85°C
Power dissipation, total Pp 771 mwW |45 T,=85°C

1) for functional operation only
2) According to ANSI/ESDA/JEDEC-JS-001-2017 (discharging a 100 pF capacitor through a 1.5 kQ series resistor).
3) According to ANSI/ESDA/JEDEC-JS-002-2014 (TC = test condition in volt)
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4) IC total power dissipation derating linearly with 11.9 mW/K above 85°C
5) With Ry, a according to JESD 51-7 standard, 2s2p and a metallization of 70 /35 /35 /70 [pm]

4.2 Thermal parameter
Table 3 Thermal parameter
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Thermal resistance junction to Rihia 84.3 K/W |YT,=85°C, Pp=771mW
ambient
Characterization parameter top 13 K/W | T,=85°C,Pp=771mW
junction to package top

1) According to JESD 51-7 standard, 2s2p and a metallization of 70 /35 /35 / 70 [um], Pp |y = 33 mW, Pp oyt = 738 mW

4.3 Recommended operating conditions
Table 4 Recommended operating conditions
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Power supply input side voltage Wecet 3.0 5.5 v Weei - Vonp1
Positive power supply output side | Vycca 14 32 v Weea - Vonpa, 1ED3330
voltage
Negative power supply output side | Vg, -10 -2.85 |V Wee2 - Vonpa, LED3330
voltage
Differential power supply output Vovmax2 16.85 32 v Weea - Wik, 1ED3330
side voltage
Logic input voltages (IN+, IN-, / Vin -0.3 5.5 v
FLT, /RST)
DESAT VOltage VDEsaT -0.3 Wieea + |V
0.3
Ambient temperature T -40 125 °C
Junction temperature T, -40 150 °C
4.4 Electrical characteristics

The electrical characteristics include the spread of values over supply voltages and temperatures within

the recommended operating conditions. Electrical characteristics are tested in production at T, = 25 °C. Typical values
represent the median values measured at Vycc; = 5.0V, Wyeea = 18V, Wega =-5V, and T = 25 °C. Minimum and
maximum values in characteristics are verified by characterization/design. This is valid for all electrical characteristics
unless specified otherwise.
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4.4.1 Power supply

Table 5 Power supply

Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.

UVLO1 threshold input side (on) Vuvion: 2.83 3.0 Weer - Vonp1

UVLO1 threshold input side (off) VuvioLl 2.5 2.61 v Weer - Vonp1

UVLOL1 hysteresis input side Vhys1 0.17 0.22 0.27 Vuvion: - YuvioLl

UVLOLL filter (off) tuvLoLLf 400 600 900 ns |Y

Quiescent current input side I 3 mA |23

Operating current input side lo1 3 mA |¥

UVLO2 threshold output side (on) | Vyyion2 13.6 14 v Wecea - Vonpa

UVLO2 threshold output side (off) | VyyioL2 12.15 |[12.55 Weea - Vonpa

UVLO2 hysteresis output side Vivso 1.05 v Vuvionz - YuvioLa

UVLOL2 filter (off) tuvLoL2ft 0.5 0.75 1 s |

Quiescent current output side, ON | Igvcca,0on 3 mA |2

state

Quiescent current output side, OFF | Igycca,oFF 2.1 mA |3

state

Operating current output side loveea 3 mA |¥

UVLO3 threshold output side (on) | Vyion3 -2.85 |-2.7 -2.5 v Wee2 - Venb2

UVLO3 threshold output side (off) | VyyioLs -1.7 -1.5 -1.3 Wee2 - Ven2

UVLO3 hysteresis output side Vhyss 1.2 v VuvioLs - Vuvions

UVLOLS3 filter (off) tuvLoL3f 6 8 11 s |

1) Parameter is not subject to production test - verified by design/characterization.
2)  Wyec1=5V, Weea =18V, Wegy =- 5V, IN+ = High, IN- = Low, OUT = High, RDY, /RST, /FLT = High, Vpgsar = 0 V
3 Weer=5V, Vyeea =18V, Wyegs =- 5V, IN+ = Low, IN- = High, OUT = Low, RDY, /RST, /FLT = High, Vpgsar =0 V
4 Weer=5V, Weer =18V, Wyepp = - 5V, IN+ = 50 kHz, 50%, IN- = Low, RDY = High, /FLT = High, C = 100 pF, Vpgsar =0V

4.4.2 Logic input and output

Table 6 Logic input and output

Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.

Input low threshold voltage IN+, Vin L 03" v

IN-, /RST, /FLT Wecel

Input high threshold voltage IN+, | Viy 4 0.7* v

IN-, /RST, /FLT Wicel

Input hysteresis voltage IN+, IN-, /| Viy hys 0.1* v

RST, /FLT Weel

Input pull-up resistance IN- Rn- 34 45 56 kQ Vin.= GNDI

(table continues...)
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Table 6 (continued) Logic input and output
Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
Input pull-down resistance Rin+s RrsT |42 56 70 kQ Vines VrsT = Weer
IN+, /RST
Input pull-down resistance Rroy, Rt 1330 450 565 kQ Vrov, Ve = GND1
RDY, /FLT
Output low Voltage RDY, /FLT VRDYL) VFLTL 300 mV /SINK =10 mA
4.4.3 Gate driver
Table7 Gate driver
Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
High level output peak current louTh 7 12 A IN+ = High, IN-=Low ) 2
Low level output peak current louTL 7 13 A IN+ = High, IN-=Low ) 2
High level output on resistance Rpson,H 0.15 0.45 1.05 Q louth=0.2A
Low level output on resistance Rpson,L 0.1 0.25 0.55 Q lout.=0.2A
1) chcz:lsv, VVEE2:_5V1 CL:].OO nF, RLZOlQ
2) Parameter is not subject to production test - verified by design/characterization
4.4.4 Active Miller clamp
Table 8 Active Miller clamp
Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
Clamp threshold voltage VeLaMPTH Wees+ |Wee+ [Wep + |V

2.4 2.8
Clamp filter time tcLamPfitter |18 30 ns
Clamp activation delay tCLAMPDLY 70 ns VOUTH < VCLAMPTH to VCLAMPDRV =
Weea + 2V, Ccramporvs CLoap =
100 pF

Clamp driver hlgh level output /CLAMPDH 0.15 0.27 A RCLAMPDRV =1Q 1)2)
peak current
Clamp driver low level output peak | /¢ amppL 1 1.5 A Reiampory =1 Q22
current
Clamp driver hlgh level output VCLAMPDH VVEEZ +6 VVEE2 +8 VVEEZ Vv VVCCZ =18V, VVEEZ =-5YV, ILOAD =0
voltage +10 mA
Low level clamp driver on Rpsoncip 0.4 1 2.2 Q lcLampL = 0.1 A
resistance

1) Parameter is not subject to production test - verified by design/characterization
2)  Weea =18V, Wz =-5V, Ceramppry = 100 nF

Datasheet 18

v1.00
2025-07-11



EiceDRIVER™ 1ED3330MC12M Enhanced (1ED-F4)

Datasheet

infineon

4 Electrical parameters

4.4.5 Dynamic characteristics
Table 9 Dynamic characteristics
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Input to output propagation delay | tppon 61 73 85 ns Weea - Wee2 =23V, C =100 pF
ON for IN+, IN-, /FLT
Input to output propagation delay | tpporr 61 74 85 ns Weea - Wee2 =23V, € =100 pF
OFF for IN+, IN-, /FLT
Input to output propagation delay | |tppisto,in+| 0 6 ns 1) |teporr - tepon|
distortion IN+
Input to output propagation delay | |tppisto,n-| 0 6 ns 2 |tpporr - troon|
distortion IN-
Input to output, part to part skew | tskpw 6 ns 2) €, =100 pF
Input to output, part to part skew | tskpw+ 0 8 ns 3) €, =100 pF
plus
Input pulse suppression filter time | tjpse 26 33 40 ns 4
/RST input pulse suppression time | trstsiit 180 330 ns Wece1=3.3V
(filter time)
Input-side start-up time tsTARTVCC10 2.5 10 us 5 IN+ = High, C_ = 100pF, fast
uT> tSTARTVC Wicci ramp, OUTH, RDY 10%
C1RDY
Output-side start-up time tSTARTVCC20 5 12 us 5 IN+ = High, C, =100 pF,
uT> tSTART,VC fast Wz ramp, OUTH, RDY 10%
C2RDY
Output-side start-up time tstarTvEE200 | 0.1 2.2 us | ¥ IN+=High, C, =100 pF,
T tSTART,VEEZ fast Wegp ramp, OUTH, RDY 10%
RDY
Input-side deactivation time tsTopvcci0U 2.5 10 us 5 IN+=High, IN- = Low, ramp
T tSTOP,VCCl VCC1=33Vto0 V, C|_ = lOOpF,
RDY OUTH, RDY to 90%
Output-side VCC2 to OUT tstopvccaou | 0-5 1.2 us | % IN+=High, IN-=
deactivation time T Low, ramp Wy, =18V 1to 0
V, C, =100 pF
Output-side VEE2 to OUT tSTOP,VEEZOU 0.2 1 MUs %) IN+ = ngh, IN-=
deactivation time T + tuvioL + tuvioL Low, ramp W, =-5Vto 0
3t 3t V, €, =100 pF
Rise time trisE 20 ns VVCCZ =18V, VVEEZ =-5V, C|_ =1
nF, VouTh rising from 20% to
80%
Rise time trise 65 90 ns Wee2 =18V, Vg =-5V, C.=20

nF, R.=1Q, Voyry rising from
10% to 90%, valid only for
1ED3330, rise time measured
atC, %)

(table continues...)
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Table 9 (continued) Dynamic characteristics

Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.

Fall time traLL 20 ns Wee2 =18V, Vg =-5V,C =1
nF, Voyr. falling from 80% to
20%

Fall time tFALL 60 85 ns VVCCZ =18 V, VVEEZ =-5 V, CL =20

nF, R .=1Q, Voyr, falling from
90% to 10%, valid only for
1ED3330, Fall time measured

at CL 5
Common-mode transient 200 kV/ps | @ Ve = 1.5 kv
imimunity [CMstric
Dynamic common-mode transient | |CMpynamic| |200 kV/us | Vew = 1.5 kV; IN- tied to
immunity GND1I; IN+=10 MHz square
wave”)

1) Value at same ambient temperature and operating conditions.

2) Difference in propagation delay for an ON or OFF command driven by the same input pin (IN+ or IN-, not a mix of the two pins) and same
edge. Value at same ambient temperature and operating conditions. This parameter was previously called input to output, part to part
propagation delay variation.

3) The parameter gives the difference between the ON propagation delay of one driver and the OFF propagation delay of another driver and
any input combination of the input signals IN+, IN- at same ambient temperature and operating condition.

4) Input pulses shorter than tjpsg min Will always be suppressed, input pulses longer than tjpsg max Will always be propagated.

5) Parameter is not subject to production test - verified by design/characterization

404-6 SOft'Off
Table 10 Soft-off
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Soft-off current ISOFFO 770 1100 1430 mA VOUTL = VVEEZ +4 .20V 12
Soft-off time-out time tsorFTO toesaThite | toesaThite | toesatfite | HS |7
+2.6 +2.9 +3.1
1) VVCC2=18V’ VVEE2='5V:CL=22 nF,RLle
2) Parameter is not subject to production test - verified by design/characterization.
3) VVCC2=18V’ VVEE2='5V:CL=22 nF,RLle
4.4.7 Desaturation protection
Table 11 Desaturation protection
Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.

DESAT threshold level VDESATth 8.54 9 9.46 Vv VVCCZ =18V, VVEEZ =5V
(table continues...)
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Table 11 (continued) Desaturation protection
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
DESAT capacitor charge current IpEsaTC 425 500 575 pA Wee2 =18V, Vyggp = -5V, Vpgsat-
Venp2 =0V
DESAT Clamp current IDESATCLAMP 90 150 mA VVCCZ =18 V, VVEEZ =-5 V, VDESAT -
Venp2 =6V
DESAT sense voltage divider Rpvp 750 kQ between DESAT and GND2
resistance
DESAT clamp on resistance Rpsonp,L 7 14 Q Ipesat = 70 MA
Leading edge blanking tDESATIeD 25 40 50 ns DVouth rising 10% to Vpesar
rising 1V
DESAT filter time toESATilt 75 100 125 ns |Y
DESAT sense to /FLT delay tDESATFLT tpEsaTilt | NS Vbesat = Vpesarth rising to Ve =
+75 90 % falling, IFLT =10 mA, CFLT =
100 pF
DESAT sense to soft-off delay tDESATOUT tDESATfilt ns VDESAT = VDESATth rising
+ 150 to VOUTL 900/0, CL =100 pF
DESAT OUTH low to RDY delay toFFRDY 0.2 30 pus | Y
DESAT to soft-off discharge time tpesatsooo | tpesaTrilt | IDESATilt | EDESATAilt | NS Isorro?
+ 350 +470 +700
Fault-clear time trsT 800 ns RDY = high, /FLT = low

1) Parameter is not subject to production test - verified by design/characterization
2) VbEesaT = VpesaTth rising to VoutL=Wee2 t5 Y, C|_ =22nF,OUTH connected to OUTL, Wice2 =18V, Vg =-5V

4.4.8 Active shut down
Table 12 Active shut down
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Active shut down VOltage VACTSD 1.8 \" VOUTL - VVEEZ: IOUTL =1A, VCC2
open, OUTH connected to Rg
4.4.9 Over temperature protection
Table 13 Over temperature protection
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Over temperature protection ToTPOFF 155 165 175 °C 1)
temperature
Over temperature protection ToTPREL 135 145 155 °C 1)

release level

(table continues...)
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Table 13 (continued) Over temperature protection

Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.

Over temperature protection ToTPHYS 20 °C 1)

hysteresis

1) Parameter is not subject to production test - verified by design/characterization
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5 Insulation characteristics (IEC 60747-17, UL 1577) for PG-DS0-16 package

This coupler is suitable for rated insulation only within the given safety ratings. Compliance with the safety ratings
shall be ensured by means of suitable protective circuits.

Table 14 Insulation specification for PG-DSO-16 package

Description Symbol |Characteristic | Unit

Safety limiting values

Maximum ambient safety temperature Ts 150 °C
Maximum input-side power dissipation at T, = 25°C? Ps) 100 mwW
Maximum output-side power dissipation at T = 25°C? Pso 1380 mw
Package specific insulation characteristics

External clearance CLR >8 mm
External creepage CPG >8 mm
Comparative tracking index CTI >400 -
Isolation capacitance Coo 1.7 pF

Reinforced insulation according to IEC 60747-17 (planned)

Installation classification per IEC 60664-1, Table F.1 -
for rated mains voltage < 150 V (rms) I-IV
for rated mains voltage <300V (rms) -1V
for rated mains voltage < 600 V (rms) Il
for rated mains voltage <1000 V (rms) Il

Climatic classification 40/125/21 -
Pollution degree (IEC 60664-1) 2 -
Apparent charge, method a dpd <5 pC
Vod(ini),a = Viotms Vpd(m) = 1.6 X Viorw, tini = 1 min, t,=10s

Apparent charge, method b dpd <5 pC
Vod(ini),b = Viotm * 1.2, Vpd(m) = 1.875 X Viorm, tinj = 1 S, tm =1

Isolation resistance at Ta max; Vio =500 Vpc, Ta = 125°C Rio >10M Q
Isolation resistance at Ts; Vg =500 Vp¢, Ts = 150°C Rio s >10? Q
Maximum rated transient isolation voltage Viotm 8000 V (peak)
Maximum repetitive isolation voltage Viorm 1767 V (peak)
Maximum working isolation voltage Viowm 1250 V (rms)
Impulse voltage Vivp 8000 V (peak)
Maximum surge isolation voltage for reinforced isolation; Vigst = Viyp x 1.3 Viosm 11000 V (peak)

Recognized under UL 1577 (planned)

Insulation withstand voltage (60 s) Viso 5700 V (rms)

Insulation test voltage (1 s) Visorest | 6840 V (rms)

1) IC total power dissipation is derated linearly with 11.9 mW/K above 25°C; With Ry, according to JESD 51-7 standard, 2s2p and a
metallization of 70 /35 /35 /70 pm

2) IC total power dissipation is derated linearly with 11.9 mW/K above 25°C; With Ry, according to JESD 51-7 standard, 2s2p and a
metallization of 70 /35 /35 /70 pm
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6 Package outline
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1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width
All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [6—@]
Figure 14 PG-DSO-16 - 300 mil 16-pin fine pitch package
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Figure 15 Footprint
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