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Features

+  Galvanicisolated SiC-MOSFET driver using coreless transformer technology
+ Single channel driver for SiC-MOSFETs up to 1200 V
+ Low propagation delay 60 ns typically

«  Split outputs TON and TOFF for independent turn-on and turn-off slew
rates

+ Integrated booster with up to 15 A peak current rail-to-rail output
+ Integrated active Miller clamp supports unipolar switching

+  Configurable external soft turn-off functionality

« CMTlupto 150 V/ns up to +1200V

+  Reinforced insulation 8 kV peak according to DIN EN IEC 60747-17
(VDE 0884-17):2021-10

+ 5.7kVrmsinsulation according to UL 1577
«  Secondary side active short circuit (SASC) pin
+ Integrated safety features up to ASIL B:
- Safety pins on primary side and secondary ASC
- Super fast DESAT including BIST
- Gate monitoring and output stage monitoring
- Shoot-through protection with integrated timeout
- Primary supply monitoring UVLO

- Secondary supply monitoring VCC2 for OVLO and UVLO, VEE2 for UVLO
only

+ DATA interface for detailed error diagnosis via PWM signal
+ 3.3Vand5Vcompatible I/O logic supply

+ IS0 26262 Safety Element out of Context for safety requirements up to
ASIL B

«  Green Product (RoHS compliant)

Potential applications

+  Traction inverters for HEV and EV

+ Auxiliary inverters for HEV and EV

+ High power and fail save on-board chargers for HEV and EV
+  High power and fail save DC/DC converters

Product validation

Qualified for automotive applications. Product validation according to AEC-Q100.
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Description

Description

The EiceDRIVER™ gate driver 1EDI3038AS is a high voltage galvanic isolated SiC-MOSFET driver designed for
high voltage automotive applications. The device is based on Infineon’s coreless transformer (CT) technology
providing 8 kV galvanic insulation between low voltage and high voltage domains.

The IC supports up to 1200 V SiC-MOSFETSs. The device features a powerful output stage of up to 15 A peak
current required for high power switches. A split output stage (TON, TOFF) allows different slew rates for
switching on and switching off due to separate gate resistors.

The low voltage domain (primary side) supports logic levels of 5V as well as 3.3 V. At the high voltage domain
(secondary side) it can drive the gate of SiC-MOSFETSs directly. A short propagation delay of only 60 ns and a
minimum pulse width of 150 ns offer high a switching frequency with minimum distortion of the PWM signal.
The DESAT protection together with the configurable external soft turn-off feature prevents SiC-MOSFETs
destruction in short-circuit events.

The integrated active Miller clamping stage up to 10 A allows unipolar supply of the SiC-MOSFET.
The device features a DATA interface that provides detailed error diagnosis through a PWM signal.

A large panel of integrated safety related features simplifies the design of ASIL D compliant systems. Safety
inputs (SI1, SI2) at the primary side control the transition of the system to safe state. Additionally, the device
offers a secondary side active short circuit (ASC) pin to trigger safe state also from the secondary side.

Type Package Marking
1EDI3038AS PG-DS0-20 1EDI3038AS
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1 Block diagram

1 Block diagram
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Figure 1 Block diagram
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2 Pin configuration

2 Pin configuration
GND1 [T]1 O 20| 1] VEE2
VCC1 [I]2 191 ] SASC
DATA [T]3 18 | _.I_] GND2
NFLT (1 ]4 17 [(I_] DESAT
RDY [15 16 [ T_] vCC2
St [1]6 15[ L_1 TON
SI2_117 141 _] SOFTOFF
INN 178 13[ 1] TOFF
INP [T]9 12 [T ] GATE/CLAMP
GND1 1710 11 1] VEE2
Figure 2 Pin assignment
2.1 Pin definitions and functions
Table 1 Pin definitions and functions
Pin | Pin 1/0 Voltage Function
# |name | configuratio |class
n
1 |GND1 |Ground Primary | Ground connection of the primary side.
ground
2 |VCC1 Supply Primary | 5V/3.3V power supply for the primary side referred to GND1.
supply
3 |DATA Push-pull VCC1 Provides a PWM signal to show diagnosis data.
Output
4 |NFLT Open Drain VCC1 Reports failure events triggered by DESAT protection. As a result the
Output pin is driven to low. Has to be connected to VCC1 with an external
pull-up resistance.
5 |RDY OpenDrain  |VCC1 Reports voltage failure events on UVLO1, UVLO2, OVLO2, UVLO3,
Output Life Sign Lost, Output Stage Error and Gate Monitoring Error. As a
result this pin is driven to low. Has to be connected to VCC1 with an
external pull-up resistance.
6 |SI1 Input VCC1 Safety input to control the output stage via the primary side
internal Pull to achieve a system safe state. Shall be connected to the
down corresponding SI2 input of the opposing gate driver inside a
halfbridge topology.
7 |SI2 Input VCC1 Safety input to control the output stage via the primary side to
internal Pull achieve a system safe state. Connect to the corresponding SI1 input
down of the opposing gate driver inside a halfbridge topology.

(table continues...)

Datasheet 7 Rev. 1.0
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2 Pin configuration

Table1 (continued) Pin definitions and functions
Pin | Pin 1/0 Voltage Function
# |name |configuratio |class
n
8 |INN Input VCC1 The inverting PWM signal is used for monitoring the shoot
Internal Pull through protection inside a halfbridge topology. Connect to INP
up of the opposing gate driver inside a halfbridge topology. If not
used connect to GND1.
9 |INP Input VCC1 The non-inverting PWM signal of the driver to drive the secondary
Internal Pull side output stage voltage.
down
10 |GND1 |Ground Primary | Ground connection of the primary side.
ground
11 |VEE2 Supply Secondary | Negative power supply for the secondary side referred to GND2.
supply Connect to GND2 for unipolar operation.
12 |GATE/ |Input VCC2 Monitors the gate of the power switch and clamps the gate to VEE2 if
CLAMP the threshold V¢ avp is reached.
13 |TOFF Input/Output |VEE2 Switches the power switch gate to VEE2 according to the PWM low
input on INP.
14 |SOFTO |Output VEE2 The SOFTOFF is activated in case a DESAT or gate monitoring error is
FF present. Clamps the voltage to VEE2.
15 |TON Input/Output |VCC2 Switches the power switch gate to VCC2 according to the PWM high
input on INP.
16 |VCC2 Secondary VCC2 Positive power supply for the secondary side referred to GND2.
supply
17 |DESAT |Input VCC2 Monitors the voltage across the power switch during output "high"
Internal Pull signal.
up through
current
source
18 |GND2 |Ground Secondary | Ground connection for the secondary side.
ground
19 |SASC Input VCC2 The active short circuit function controls the output voltage of TON
to VCC2.
20 |VEE2 Supply Secondary | Negative power supply for the secondary side referred to GND2.
supply Connect to GND2 for unipolar operation.
Datasheet 8 Rev. 1.0
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3 General product characteristics

3

3.1

Table 2

General product characteristics

Absolute maximum ratings

Absolute maximum ratings

infineon

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified). Absolute maximum ratings are defined as ratings which when being exceeded may lead to
destruction of the integrated circuit. Absolute maximum ratings are not subject to production test, specified by

design.
Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Positive Weer max |03 |- 7 v Referenced to GND1 PRQ-42
power supply
(primary)
Positive Weea max |03 |- 30 |V Referenced to GND2 PRQ-43
power supply
(secondary)
Negative Wee2_max |13 |- 03 |V Referenced to GND2 PRQ-44
power supply
(secondary)
Power supply | Wycca- - - 40 |V PRQ-45
voltage VEE2_MAX
difference
(secondary)
VCC2-VEE2
Voltageson | Vinx max -0.3 |- Weer |V Referenced to GND1 PRQ-46
any 1/0 pin +0.3
on primary
side (INP,
INN, SI1, SI2,
DATA, NFLT,
RDY)
SASCvoltage | Vsasc max |-0.3 |- Veea |V Referenced to GND2 PRQ-714
+0.3
DESAT VDESAT_MAX -0.3 |- VVCCZ Vv Referenced to GND2 PRQ-49
voltage +0.3
Maximum VGATE/ Wees | - Weea |V Referenced to GND2 PRQ-52
GATE/CLAMP | ciamp_max | - 0.3 +0.3
voltage
SOFTOFF VSOFTOFF_M VVEEZ - VVCCZ Vv Referenced to GND2 PRQ‘603
voltage AX -0.3 +0.3
TON voltage VOUT_MAX VVEE2 - VVCCZ Vv Referenced to GND2 PRQ-53
-0.3 +0.3
(table continues...)
Datasheet 9 Rev. 1.0

2024-06-20



EiceDRIVER™ gate driver 1EDI3038AS
Single channel isolated SiC-MOSFET driver

3 General product characteristics

Table 2

(continued) Absolute maximum ratings

infineon

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified). Absolute maximum ratings are defined as ratings which when being exceeded may lead to
destruction of the integrated circuit. Absolute maximum ratings are not subject to production test, specified by

design.

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-
Number

TOFF voltage

VorF_max

WeE2
-0.3

Wee2
+0.3

Referenced to GND2

PRQ-602

TON high
maximum
current

loutH_max

-15

tmax = 500 ns, non-repetitive

PRQ-701

TOFF low
maximum
current

louTtL_mAx

15

tmax = 500 ns, non-repetitive

PRQ-55

GATE/CLAMP
low
maximum
current

/Gate/
Clamp_Max

10

tmax =500 ns, non-repetitive

PRQ-56

Short circuit
clamping
maximum
currenton
GATE/CLAMP,
SOFTOFF,
TON, TOFF

Isc_max

tmax =3 WS, 20 repetitions, 100ms between
repetitions

PRQ-727

Maximum
DESAT
negative
transient
current

IpEsaTNTC

-50

mA

toesaTnTc = 500 NS, f§ may = 60 kHz

PRQ-733

Currenton
output logic
pins (DATA,
RDY, NFLT)

|IOUTX_MAX

10

mA

PRQ-57

HBM
robustness,
all pins

VEsp_HBM1

kv

Human Body Model "HBM" robustness
according to AEC-Q100-002

PRQ-669

CDM
robustness,
all pins

VEsp_com1

500

TC

Charged Device Model "CDM" robustness
according to AEC-Q100-011 Rev D. "TC"
corresponds to "Test Condition" according
to AEC-Q100-011.

PRQ-58

(table continues...)
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3 General product characteristics

Table 2

(continued) Absolute maximum ratings

infineon

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified). Absolute maximum ratings are defined as ratings which when being exceeded may lead to
destruction of the integrated circuit. Absolute maximum ratings are not subject to production test, specified by

design.
Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
CDM Vesp_com2 - 750 |TC Charged Device Model "CDM" robustness | PRQ-668
robustness, according to AEC-Q100-011 Rev D. "TC"
corner pins corresponds to "Test Condition" according
(GND1, VEE2) to AEC-Q100-011.
Storage Ts_mAx -55 |- 150 |°C PRQ-59
temperature
Junction Ty max -40 |- 150 |°C PRQ-60
temperature
SOFTOFF low |/sortore 10 |- - 3 A tmax = 100 ns, non-repetitive PRQ-730
maximum w_Max
sink current

3.2 Functional range
Table 3 Functional range
T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).
Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Primary Weel 3 - 55 |V Referenced to GND1% PRQ-61
power supply
VCClramp- |trp: - - 200 |V/ms PRQ-62
up rate
Secondary | Vycey 135 |15 |20 |V Referenced to GND2? PRQ-64
Positive
power supply
VCC2ramp- | trp2 - - 100 |V/ms PRQ-65
up slew rate
Negative WeE2 -6 -5 0 v Referenced to GND2¥ PRQ-573
power supply
VEE2 ramp trp3 -100 |- - V/ms PRQ-67
up slew rate
(table continues...)
Datasheet 11 Rev. 1.0
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3 General product characteristics

Table 3 (continued) Functional range

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Seconda ry VVCC2—VEE2 - - 25 Vv PRQ-68
Power supply
voltage
difference
VCC2-VEE2

Junction T, -40 |- 150 |°C PRQ-69
temperature

Common dViso/dt  |-150 |- 150 | kV/ps |Forvoltages up to+/-1200V PRQ-70
mode

transient
immunity

Voltageson | Vinx 0 - Weer |V Referenced to GND1 PRQ-71
any 1/0 pin
on primary
side (INP,
INN, SI1, SI2,
DATA, RDY,
NFLT)

1) For Wyccy crossing VyyioiL 1 the UVLO1 reaction is performed.
2) For Wycca crossing VovLoan_x O Vuvioar x the OVLO2 or UVLO2 reaction is performed respectively.
3) For Wygg, crossing VyyiosL x the UVLO3 reaction is performed respectively.

Note: Within the functional range the IC operates as described in the circuit descriptions. Continuous
switching operation of the output stage is possible. Electrical characteristics stated within the
following sections are specified within the conditions given in the electrical characteristics table. The
reaction to undervoltage and overvoltage protection is only performed when exiting the functional
range.

3.3 Thermal characteristics

Table 4 Thermal characteristics

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Thermal RTH—JA,25°C - 88 - K/W Tamb =25°C PRQ-78
Resistance
Junction to
Ambient
(25°C)

(table continues...)

Datasheet 12 Rev. 1.0
2024-06-20



EiceDRIVER™ gate driver 1EDI3038AS
Single channel isolated SiC-MOSFET driver

3 General product characteristics

infineon

Table 4 (continued) Thermal characteristics
T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).
Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Thermal RTH—JA,125°C - 73 - K/W Tamb =125°C PRQ-79
Resistance
Junction to
Ambient
(125°C)
Thermal RTH-JC-TOP - 50 - K/W 25°C=< Tamb <125°C PRQ-S].
Resistance
Junction to
Case Top
Y - Pseudo Yictop - 21 |- KW  [25°C<Tymp<125°C PRQ-83
Thermal
Resistance
Junction to
Case Top
Transient ZTH-JA - 50 - K/W  |25°C<T,mp<125°C, Pulse width t,<4s PRQ-738
Thermal
Impedance
Junction to
Ambient
Note: This thermal data was generated in accordance with JEDEC JESD51 standards. Rty a and &c.
Top are simulated on a 2s4p board (35mm x 50mm x 1.5mm) with 35um copper thickness and 40%
metallization on the inner power planes. The copper is split between the primary and secondary side.
The device footprint is a direct fan-out on top layer. Only the corner pins are connected with a single
via to an internal copper layer.
3.4 Insulation characteristics
Table 5 Insulation characteristics for reinforced insulation in compliance
with DIN EN IEC 60747-17 (VDE 0884-17):2021-10
Description Symbol Characteristic | Unit

Installation classification per IEC 60664-1, Table F.1

for rated mains voltage < 150 Vs -1V

for rated mains voltage < 300 Vjys -1V

for rated mains voltage < 600 Vgys 111

for rated mains voltage < 1000 Vgyus [-11

Climatic classification - 40/125/21 -

Pollution degree (IEC 60664-1)

2

(table continues...)
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3 General product characteristics

Table 5 (continued) Insulation characteristics for reinforced insulation in compliance
with DIN EN IEC 60747-17 (VDE 0884-17):2021-10

Description Symbol Characteristic Unit

Minimum external clearance CLR >8 mm

Minimum external creepage CPG >8 mm

Minimum comparative tracking index CTI >400 -

Maximum rated repetitive peak isolation voltage Viorm 1767 Vpeak

Maximum rated transient isolation voltage Viotm 8000 Vpeak

Maximum impulse voltage, tested in air Vimp 8000 Vpeak

Maximum surge isolation voltage for reinforced insulation, | Viosm 11000 Vpeak

tested in oil Test voltage in subgroup #1 =11 kV = 1.3 x V}yp,

min. 10 kV

Input to output test voltage, method b1) Vini, = 1.2 x grp <5 pC

Viotms Vpd(m) = Viorm X 1.875, 100% production test, tiy;

=t,=1s

Input to output test voltage, method a) Viyi 2 = Viorms Vpd(m) |9ep <5 pC

> Viorm X 1.6 , sample test, t;,j =60s, t,,=60 s

Isolation resistance at 25 °C < T, p < 125 °C, Vi, =500 V Rio > 1012 Q

Isolation resistance at T = 150°C, V;, =500 V Rio >10° Q

Table 6 Insulation characteristics recognized according to UL 1577

Parameter Symbol Characteristic Unit

Insulation withstand voltage / 1 min Viso 5700 V (rms)

Insulation test voltage /1s Viso 6000 V (rms)

Datasheet 14 Rev. 1.0
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4 Operating modes and error reactions

4 Operating modes and error reactions

4.1 Operating modes diagram

DESAT BIST*

PWM Disable

Primary_Init

Outputs: Outputs:
DATA=0 RDY =01
RDY =0 (pas. clamp) | NF|LT =01
= o nputs:
r\“::-nTputg:| 1 Device Ready’ S1o0 |13
SI1=0]1 SI2 =03
SI2=011 PWM Inputs disabled

ASCP_ON
Outputs:
RDY = 1;
NFLT =1

Inputs:
SI1=0
SI2=1

PWM Inputs disabled

SI1 =0 SI2 =1; tascp_on

»
»

UVLO1
Prim. Internal Supervision

error

PWM Enable
Outputs:
RDY =1
NFLT =1

Inputs:
Sl1=1
Sl2=1

PWM Inputs enabled?

1) Device ready: no UVLO1 error, successful start up sequence finished

2) INP & INN are enabled

3) Clear: SI1 & SI2 need to be ,0" before changing to ASCP_ON mode or PWM Enable mode

4) DESAT BIST is executed whenever Vvccz exceeds Vuvioznx after an UVLO2 event was raised

Note:
“0" means “low" and “1* means “high“
Secondary ASC is not reflected

Figure 3 Operating modes diagram

Note: «  Lifesign lost will be detected only if communication has been established once.
o External pull-up required on RDY and NFLT (open drain output).

Datasheet 15 Rev. 1.0
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4 Operating modes and error reactions

4.2 Operating modes description

The device has the following modes which it can operate in:
«  Primary_Init mode

+ PWM Disable mode

+ PWM Enable mode

+ ASCP_ON mode

Primary_Init mode and start up

The device is in Primary_Init mode at start-up if an primary internal supervision or an UVLO1 error occurs. In
both cases it will not operate as the primary die is not ready. DATA is pulled to "low".

PWM Disable mode

+ In PWM Disable mode with NFLT = "high" and RDY ="high" no error occurred.
« In PWM Disable mode with NFLT or RDY = "low" an error occurred.

Mode transition to PWM Enable mode

Once in PWM Disable mode the change to PWM Enable mode is done with setting SI1 and SI2 signal to "high".
Changing the state of SI2 back to "low" the device is returning into PWM Disable mode.

PWM Enable mode

In PWM Enable mode the output gate voltage is following the signal transitions on INP in case there is no STP
keep error between INP & INN input signals.

ASCP_ON mode

Setting SI1 ="low" and SI2="high" transitions the device state to ASCP_ON mode after a defined delay. During
this mode the switching state transition via INP signal is disabled. The output stage is in a stable "high"
condition. Changing the state of SI2 to "low" shifts the device back to PWM Disable mode with a defined delay.
If an error related to NFLT or RDY occurs, the device is shifted to PWM Disable Mode. A state transition from
ASCP_ON mode to PWM Enable mode is prohibited.

Error transitions

The transition from PWM Enable mode or ASCP_ON mode to PWM Disable mode is done according error events
which are based on a NFLT error or a RDY error.

4.3 Error classification

The following errors are classified as NFLT error:
« DESAT event
In this case NFLT is pulled to "low".

The following errors are classified as RDY error:
«  Primary supervision error

+ UVLOlevent

+ UVLO2 event

« OVLO2event

+ UVLO3event

«  Sec. Internal Supervision error

«  Output stage monitoring error

+  Gate monitoring error
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4 Operating modes and error reactions

«  STP keep error
+  Lifesignerror

In all cases RDY transitions to "low".

infineon

4.4 Single failure events in PWM Enable mode and ASCP_ON mode
Table 7 Single failure events in PWM Enable and ASCP_ON mode
Failure Event Device in PWM Resulting | Devicein ASCP_ON | Resulting pin
Enable mode pin status |mode status changes
Output stage changes | gutput stage
reaction when TON is reaction when TON
Ilhigh" is "high"
DESAT error when TON = "high" | Tristate and turn off NFLT=1-0 | Tristate and turn off |NFLT=1->0
via SOFTOFF via SOFTOFF
Gate monitoring error Tristate and turn off RDY=1->0 |Tristateandturnoff |[RDY=1-0
via SOFTOFF via SOFTOFF
OSM error Tristate RDY=1->0 |Tristate RDY=1->0
UvLO1 Normal switch-off RDY=1-0 |Normal switch-off RDY=1->0
UVLO2 Normal switch-off RDY=1-0 |Normal switch-off RDY=1->0
OVLO2 Normal switch-off RDY=1->0 |Normalswitch-off |RDY=1-0
UvVLO3 Normal switch-off RDY=1->0 |Normal switch-off RDY=1-0
Prim. internal supervision error | Normal switch-off RDY=1-0 |Normal switch-off RDY=1->0
Sec. internal supervision error Normal switch-off RDY=1-0 |Normal switch-off RDY=1->0
Life sign error Normal switch-off RDY=1->0 |Normalswitch-off |RDY=1-0
STP keep error Normal switch-off RDY=1->0 |TON stays "high" RDY=1->1
Note: « Incase the output stage is off the desaturation detection is disabled
«  During an UVLOL1 failure event the NFLT pin may also switch to "low"
Datasheet 17 Rev. 1.0
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5 Primary Side safety control

The device has two dedicated safety inputs on the primary side. The safety inputs control the output stage
reaction in the Safety input states table.

Table 8 Safety input states table

Operation Mode SI1 [SI2 |Delay TON/TOFF Exception

PWM Disable 0 0 tsi_oFF Low (VEE2) |Primary_Init mode

PWM Disable 1 0 tascp_OFF Low (VEE2) |Primary_Init mode

ASCP_ON Mode 0 1 tascP_ON High (VCC2) |Primary_Init mode or eventsin 'Single
failure events in PWM Enable mode and
ASCP_ON mode'

PWM Enable 1 1 - PWM Primary_Init mode or events in 'Single
failure events in PWM Enable mode and
ASCP_ON mode'

Note: «  "0"means "low"; "1" means "high".

« Ifanerror related to NFLT or RDY appeared during state transition including the internal delay of
SI1 and SI2, the device follows the predefined emergency turn off sequence.

The described PWM signal refers to INP/INN signal on primary side input pins.

The safety inputs of the HS and LS driver are cross connected, as follows. In that way, if a primary ASC is
triggered, the opposite driver is turning off. Hence a shoot through is avoided.

HS EiceDRIVER™

PWM
input

SI1

Safety

PC input

SI2

LS EiceDRIVER™

PWM
input

SI1

T >@ Safety
i t
>C inpu

SI2

Figure 4 Cross connection of safety inputs in a half bridge configuration

Datasheet 18 Rev. 1.0
2024-06-20



o~ _.
EiceDRIVER™ gate driver 1EDI3038AS In f| neon
Single channel isolated SiC-MOSFET driver

5 Primary Side safety control

5.1 Functional description of state transitions

PWM Disable mode to PWM Disable mode

The device input triggers to change the operation mode from PWM Disable mode to PWM Disable mode via
following state transitions:

+  Sl2stays "low" and SI1="high".
+ SlI2stays "low" and SI1 = "low".
In PWM Disable mode the PWM signal on INP is disabled.

PWM Disable mode to PWM Enable mode

The device input triggers to change the operation mode from PWM Disable mode to PWM Enable mode via
following state transition:

« SI1="low" to "high" and SI2 = "low" to "high" - see further information in the Note and in Tsafety diagram
Only during PWM Enable mode the PWM signal on INP is a valid input signal for the output stage.

In case INP is "high" before PWM Enable mode is reached after a delay of tgafety + tsigiitch» TOFF stays "low". TON
is activated by next rising edge on INP.

PWM Enable mode to PWM Disable mode

The device can be triggered from PWM Enable mode to PWM Disable mode via safety inputs with following state
transitions:

« Sl1="low" and SI2 ="low". After t5; o delay is elapsed, TON switches "low".
+  Sllstays "high" and SI2 = "low". After tascp ofr delay is elapsed, TON switches "low".

After internal recognition of the transition via the safety inputs the output stage does not follow the INP signal.
In case there is a state transition on INP from "high" to "low" or "low" to "high" during tascp_ofr Or tsi_ofr this
transition is disabled.

PWM Disable mode to ASCP_ON mode

The device can be triggered to change the operation state from PWM Disable mode to ASCP_ON mode via
following transition on SI1 and SI2:

SI1="low" and SI2 ="high"
An additional delay is included into this state transition and is defined in tascp on-
In the PWM Disable and ASCP_ON modes all INP state transitions are ignored.

ASCP_ON mode to PWM Disable mode

The device triggers a state transitions from ASCP_ON mode to PWM Disable mode via following state transitions
on SI1 and SI2:

«  SI2="low" After tg| orr delay is elapsed, TON switches "low".

« SI1="high" and SI2 = "low". After tpscp ofr delay is elapsed, TON switches "low".
Inside PWM Disable mode and ASCP_ON mode the INP input is ignored.

During ts) orr and tascp orr the output stage is "high".

PWM Enable mode to ASCP_ON mode
The device can trigger a state transition from PWM Enable mode to ASCP_ON mode by setting SI1 to "low".
An additional delay is included and defined in tascp on-

In case there is a state transition on INP from "high" to "low" or "low" to "high" during tascp_on this transition is
ignored.

During tascp_on the last valid INP signal is active on TON/TOFF.
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Note: Adirect state transition from ASCP_ON mode to PWM Enable mode is prohibited.

Adirect state transition from PWM Disable mode when Sl1 stays "high" by switching SI2 = "high" is
prohibited, because when the safety inputs are cross connected to the safety inputs of the opposing
gate driver inside a halfbridge topology, the opposing gate driver will otherwise remain in the
ASCP_ON mode.

When the device is powered-up with SI1 = SI2 = "high" and the device is ready it transitions directly
from PWM Disable into PWM Enable.

PWM Disable PWM Enable ASCP_ON . PWM Disable .
¢ > > [ > = >
SI2 4 | | | I
- : : |
Vdigital,input(high) | | | |
| | I |
Vdigital,input(low) | I | I
[ | I | | >
(| | | | | time
SI1 4 I I I I I
|1 | | | |
Vdigitalinput(high) ] | } }
| I | |
Vdigital,input(tow) ! | | |
| f f f
— t t t —>
I [ | | time
INP 4 I | | |
I | | |
|1 | | |
|1 | | |
| | | | |
|| | | | _
I | | | .
time
(| | | |
VTON/TOFF & (| | | |
Il | | |
I | |
Vveez- 1.5V (] I I
|1 | | |
|1 | | |
|1 | | |
Vvee2 + 1.5V I—1 } }
I I I
tsiglitch+tsafey tPDONI tasce_on+tsiglitch+tsafey tsi_orFttsiglitchttsafey time
Figure 5 Safety inputs diagram
5.2 Functional description of safety related timings

The device can be switched in between the operating modes via valid signal transitions of SI1 & SI2 from "low"
to "high" or "high" to "low".

The safety inputs SI1 and SI2 recognize a valid signal transition in case the signal transition is stable for more
than Esiglitch.

In case the signal is stable for less than tgg|itch the safety transition timer tg,sety is not activated and the signal
transition is not valid.

At the timestamp of a valid transition from "low" to "high" or "high" to "low" on one safety input a timer starts
to count. This time is defined as tsyfety.

In case of an additional valid signal transition on any safety input during te,fet, the timer is started again. If there
is no additional valid signal transition during tasety ON any safety input the state transition is executed.
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In case the signal transition is beyond the defined safety transition timer the device is executing the recognized
state transition after tg,sety is elapsed.

The ts|_ o delay defines the delay between following state transitions:

+ from PWM Enable mode to PWM Disable mode via the safety pin transitions SI1 = "low" and SI2 = "low".

« from ASCP_ON mode to PWM Disable mode via the safety pin transitions SI1 stays "low" and SI2 = "low".

The tascp ondelay defines the delay between following state transitions:

«  from PWM Enable mode to ASCP_ON mode via the safety pin transitions SI1 = "low" and SI2 stays "high".

« from PWM Disable mode to ASCP_ON mode via the safety pin transitions SI1 stays "low" and SI2 = "high".
The tascp_orr delay defines the delay between following state transitions:

+  from PWM Enable mode to PWM Disable mode via the safety pin transitions SI1 stays "high" and SI2 =
"lOW“,

+ from ASCP_ON mode to PWM Disable mode via the safety pin transitions SI1 = "high" and SI2 = "low".

tsitrans is defined as the minimum time the device needs to stay in the dedicated operation mode state.
Switching between states in less than tgans is prohibited.

tascr on t ascr_orF
‘: =‘ ‘: =‘
[ I [
tsiglitch+tsafety } | J } }
tsiglitch+tsafety tsiglitch+tsafet
tsigitch toigitctrttsater ——
b Hg r* e “/ } | : | | | :
sI2 L ! [ | ‘ L \
Vdigital,input(high) } I ‘ ‘
| | |
Vidigital,input(low) ‘ | 1 1
| : . ! N
] \ i
" PWM En‘p\ble transition ASCP_ON transition ARSI [ time
S|1 | transition | |
Vdigital,input(high) { ;
Vidigital,input(low) } }
| | 5
| [ T [ 7
‘ [ | [ } Il \ time
- | ‘ . |
| | | ‘ I \
I | I | [ I
I | I | I |
— 1 1 — 1 -,
[ | [ : [ \ time
V/TONTOFF 4 } : : | : : }
\ ! | ‘ [ [
Vveez - 1.5V : f ; ; : } } ‘
\ | [ ‘ [ [
I | I | [ I
[ | \ } [ [
[ | \ I \
Vveez + 1.5V 1 i T f T | ]
1 \ \ ‘ [ \ \_ .
time
Figure 6 Safety related timing diagram
Note: The minimum state transition time tsyans is not reflected in the timing diagram
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5 Primary Side safety control

5.3

Table 9

Electrical characteristics primary side safety control

Electrical characteristics primary side safety control

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Vicca and Weg,) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Sll, SI2 Pull RPD|N1 40 48 60 kQ Vs|1 =VCC1 , Vs|2 =VCC1 , VCC1=5V PRQ'349
down
resistance
SI_OFF delay |ts| ofr 0.95 |1.15 [1.35 |pus VCC1=5V,VCC2=15V,VEE2 =-5V, INP = PRQ-665
"high', SI1 ="high'" and SI2 = "high"| start
eventis SI1=""low" and SI2 ="low", after
tsiglitchttsafety tsi_oFr is elapsed, stop event
is TON =VCC2-1.5V, no load
ASCP ON tascp.on  |4.60 |5.00 |5.45 |ps VCC1=5V,VCC2=15V,VEE2=-5V,INP=  |PRQ-347
delay "low", SI1 ="high" and SI2 = "high", start
eventis SI1="low" and SI2 ="high", after
tsiglitch*tsafety tascp_on is elapsed, stop
event is TON = VEE2+1.5V, no load
ASCP OFF tascp orf  |0.95 |1.10 |1.35 |ps VCC1=5V,VCC2=15V,VEE2=-5V,INP= |PRQ-348
delay "high', SI1 ="high" and SI2 = "high"| start
eventis SI1="high" and SI2 ="low", after
tsiglitchtsafety tascp_orr is elapsed, stop
event is TON =VCC2-1.5V, no load
Safety tsafety 550 |670 |737 |ns VCC1=5V,VCC2=15V,VEE2=-5V,INP=  |PRQ-358
transition high, SI1 = lows-high, SI2 = lows-high after
timer Esafety,max
Safety glitch | tsjgiitch - - 20 |ns VCC1=5V,VCC2=15V,VEE2=-5V,SI1=  |PRQ-663
filter SI2 = lowm-highp-low within tggjitch
Minimum tsitrans 8 - - ps PRQ-661
state
transition
timer
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6 Clear functionality

6.1 Functional description clear
In case the device recognizes an error reflected on NFLT or RDY the device operation mode switches to PWM
Disable mode. An error is sticky.

All error bits can be cleared by a valid state transition starting from PWM Disable mode with SI1 ="low" and SI2
="low":

+ to PWM Enable mode by SI1 ="high" and SI2 = "high".
+  to ASCP_ON mode by SI1 ="low" and SI2 = "high".

If the error reflected on RDY or NFLT disappeared and the internal error bits can be cleared, the device
switches back to ASCP_ON mode or PWM Enable mode with the dedicated transition of SI1 and SI2.

Error
The following errors are mapped to an error bit:

« UVLO2

« UVLO3

« OVLO2

. DESAT error
« OSM error

«  Gate monitoring error
«  STP keep error

The life sign error is raised when the life sign was established once and then lost. The life sign error is not part of
the DATA readout.

DATA readout contains the No life sign established bit. The No life sign established bit reflects the
instantaneous status of the life sign.

In case of no life sign error is active all active errors remain sticky until a valid clear command.

If the error is present during the clear command, the clear command is not executed.

The device stays in PWM Disable mode and RDY or NFLT stays "low".

The clear command via safety inputs needs to be executed again.

Warning

In case a warning occurred and is recognized by the device it is notified via the diagnostic frame.

If the warning source is gone the warning bit is self-cleared after it was transmitted via the diagnostic frame
once.

Warnings do not impact the state of NFLT or RDY.

Even with an activated warning bit the device can execute changes inside the operating states via the valid
transitions of SI1 and SI2.

The following warnings are mapped to a warning bit:
+  DESAT BIST warning

+ Dead time warning

+  SASC activation warning
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UVLO2 error DESAT error
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< - jaling
| ] ] T1
} } } } I | | |
[ \ [ [ } ‘ [ [ } }
1 1 l T | | Ll .
| (] v
NFLT 4 } } } } H } } 1 time
H \ \ ‘
1 1 1 1 I \ \ ‘
\ \ \ \ } } [ [ }
| |
L Lo — = R
A | | I P T T ™ —
st \ \ \ } } [ \ [ } time
t | | |
Il [ \ ‘
i ! ) |
| |
. | \ — T T |
T T T T w 1 —>
I I I P I I I time
+ [ \ P [ [ I
SI2 | y | | \ 1
T |
} } | | |
| ] ‘ |
— |
! T \ Il .
time
X
INP
timeT
Vronmore 1
time
Figure 7 Clear of errors timing diagram
6.2 Electrical characteristics Clear
Table 10 Electrical characteristics Clear

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
cleartimeto |tcironFiTH |- - 1 us VCC1=5V; 10kQ pullup on NFLT to VCC1, PRQ-249
NFLT high SI1="low", SI2="low" , Start rising edge

on SI2 to "high" | Stop rising edge on NFLT

to "high"
cleartimeto |tcirorDyH |- - 1 us VCC1=5V; 10kQ pullup on RDY to VCC1, SI1 | PRQ-658
RDY high ="low", SI2 ="low" , Start rising edge on

SI2 to "high" , Stop rising edge on RDY to

||highll
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7 Power supply current consumption

7 Power supply current consumption

7.1 Functional description power supply current consumption

The device is designed to support two different supply configurations, bipolar supply and unipolar supply.
« Incasethe unipolar topology is used the device is typically supplied with 15V on VCC2 and 0 V on VEE2.
+ Incasethe bipolar topology is used the device is typically supplied with 15V on VCC2 and -5V on VEE2.

In any case of the mentioned topologies it is recommended to connect the GATE/CLAMP directly to the gate of
the power semiconductor to prevent unintended turn on caused by parasitic capacitances of the power switch.

O

1 GND1 VEE2 | 20 r<—lvee—
—Ilvccro 2 VCC1 SASC| 19 |-lsasc—

3 || DATA GND2| 18

4 NFLT DESAT | 17 —loesatcs»

5 RDY VCC2 | 16 [«—Ilvcco—

6 SI1 TON | 15 ——Ilton—p

7 S12 SOFTOFF | 14 |<&—lsoFTorF—

8 INN TOFF | 13 |<&ltorF—

9 INP GATE/CLAMP 12 [—lcLampL—

10 GND1 VEE2 11 [&—lveeo—

Figure 8 Current direction definition

lquce defines the quiescent current consumption of the primary chip in case it is supplied and in idle mode
without INP switching.

lopvec1_on defines the operating current consumption of the primary chip in case it is supplied and the output
stage is statically switched to "high".

lopvee1_orr defines the operating current consumption of the primary chip in case it is supplied and the output
stage is statically switched to "low".

lopvccz_on defines the operating current consumption of the secondary chip on VCC2 in case it is supplied and
the output stage is statically switched to "high".

lopveca_ofr defines the operating current consumption of the secondary chip on VCC2 in case it is supplied and
the output stage is statically switched to "low".

lopvee2_on defines the operating current consumption of the secondary chip on VEE2 in case it is supplied and
the output stage is statically switched to "high".
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lopvee2_ore defines the operating current consumption of the secondary chip on VEE2 in case it is supplied and
the output stage is statically switched to "low".

7.2 Electrical characteristics power supply current consumption

Table 11 Electrical characteristics power supply current consumption

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Quiescent loveel 3 5 - mA PWM Disable mode, all primary 1/0s PRQ-94
Current on without impact on PWM Disable
VCC1 mode open, VVCCl =5V, VVCCZ =15V, VVEEZ =

-5V

Operating lopvcci on |- 12 145 |mA PWM Enable mode, INN=0,INP=1,SI1= |PRQ-95
Current VCC1 1, S12 =1, outputs open,Vycc1 =5V, Weer =
with TON = 15 V, VVEE2 =-5V
llhigh"
Operating | lopyccr ofF | - 55 |7 mA | PWM Enable Mode, INN=0, INP=0,SI1, |PRQ-96
Current VCC1 SI2=1, outputs open, Wyec1 =5V, Wyceo =
with TOFF = 15 V, VVEE2 =-5V
lllOWll
Operating lopveca ont | - 11 13 mA PWM Enable mode, INN=0,INP=1,SI1= |PRQ-99
Current VCC2 1,SI12 =1, other primary outputs
with TON = open, DESAT = "low", Gate shorted to
"high" TON, Wee1 =5V, Weea =15V, Weep =-5 Y,

other secondary pins open

Operating lopveea off | 6 11 13 mA PWM Enable mode, INN=0,INP=0,SI1= |PRQ-100

CurrentVCC2 | 1,SI12 =1, other primary outputs open,
with TOFF = DESAT ="low", Gate shorted to
"low" TOFF, VVCCl =5 V, VVCCZ =15 V, VVEEZ =-5 V,
other pins open
Operating lopvee2 on1 | - 15 |2 mA PWM Enable mode, INN=0,INP=1,SI1= |PRQ-101
Current VEE2 1,SI12 =1, other primary outputs
with TON = open, DESAT = "low", Gate shorted to
"high" TON, VVCCl =5 V, VVCCZ =15 V, VVEEZ =-5 V,

other secondary pins open

Operating | lopyeez oFr (0.5 |15 |25 |mA  |PWMEnable mode, INN=0,INP=0,SI1= |PRQ-102

Current VEE2 |, 1,SI2 =1, other primary outputs
with TOFF = open, DESAT = "low", Gate shorted to
"low" TOFF, VVCCl =5 V, VVCCZ =15 V, VVEEZ =-5 V,

other secondary pins open
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8 Power supply monitoring

8.1 Functional description power supply monitoring

The time tpsyrpy is defining the time from the detection of an undervoltage or an overvoltage event on any of
the monitored voltage rails VCC1 VCC2 VEE2 until the notification by changing RDY to "low".

8.1.1 Functional description at VCC1

The device is equipped with an undervoltage lockout on the primary supply of VCC1 in order to ensure the
correct behavior of the device.

In case the voltage on VCC1 is exceeding Vyyy 01,11 the primary side state changes from power down mode into
PWM Disable mode.

Note: In all undervoltage conditions SASC signal still works until voltage drops below Vgcorr at VCC2. Primary ASC
via SI1 and SI2 is deactivated in case UVLO1 is detected.

The detection & reaction time tyy o10FF is Started by crossing the low threshold of undervoltage functionality
VuvioiL_1,and stops when TON = Wycc; - 1.5V. The reaction is taken whether the fault is cleared
during tyyLo10FF OF NOL.

In case the voltage on VCC1 drops below Vyy 01, 1 the device changes into Primary INIT mode.
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Vroyy

Clear command

Vdigital,input(high)

Vdigital,input(low)
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I time
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|—> > - time

tes2rpy teLr2rDYH

Figure 9 UVLO1 detailed scheme

8.1.2 Functional description at VCC2

The device is equipped with a undervoltage monitoring on VCC2 supply rail to prevent damage of the power
switch..

In case an undervoltage on VCC2 is detected, the device executes a regular turn off sequence after tyy 020FF -
+  Primary side input signals on INP and INN are ignored.

+ Thedevice changes its operation state to PWM Disable mode.
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«  RDYis switched to "low" within detection and notification time tpsygrpy -
« Diagnostics are available on DATA output.
If Vyccp decreases below Vyy oa11 the undervoltage lockout gets active.

The detection & reaction time tyy 020 is started by crossing the low threshold of undervoltage functionality
VuvLoaL o, and stops when TON = Vycc;, - 1.5V. The reaction is taken whether the fault is cleared
during tUVLOZOFF or not.
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I |
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I (l time
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Il |l
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I I Il ' [
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| I Il | |
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> <
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Figure 10 UVLO2 scheme

The device is equipped with an overvoltage lockout for the secondary supply VCC2 in order to prevent damage
of the power switch.

Datasheet 29 Rev. 1.0
2024-06-20



o~ _.
EiceDRIVER™ gate driver 1EDI3038AS In f| neon
Single channel isolated SiC-MOSFET driver

8 Power supply monitoring

In case there is an overvoltage on voltage on VCC2 supply, the device executes a regular turn off sequence

after tovLo20FF-
+  Primary side input signals on INP and INN are ignored.

+ The device changes its operation state to PWM Disable mode.

« RDYis switched to "low" within detection and notification time tpsyrpy-

+ Diagnostics are available on DATA output.

Note: SASC signal will overwrite the turn-off command, which may lead to damage of the power switch.

The detection & reaction time tgy o20¢r is started by crossing the high threshold of overvoltage functionality
Voviozn_3, and stops when TON = Wycc; - 1.5V. The reaction is taken whether the fault is cleared
during toyio208e OF Not.
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VRoyy

Vdigital,input(high)

Vdigital,input(low)

Clear command

INP 4

time

Vdigital,input(high)

Vdigital,input(low)

4

VrorFA

Wece2-1.5V

Wee2 + 1.5V

time

4

chczﬂ

OVLO2+H3

OVLO2.3

18V

' time
tovLozorr |
—|

|

|<—>|

tes2rDY

tcLrorDYH

time

Figure 11 OVLO2 scheme

8.1.3

Functional description at VEE2

The device is equipped with an undervoltage lockout to prevent damage on the power switch.

In case an undervoltage on VEE2 is detected, the device executes a regular turn off sequence after tyy 030rF-
+  Primary side input signals on INP and INN are ignored.
+ The device changes its operation state to PWM Disable mode.
« RDYis switched to "low" within detection and notification time tpsyrpy-

+ Diagnostics are available on DATA output.
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Note: SASC signal will overwrite the turn-off command.

The detection & reaction time tyy o30rr is started by crossing the low threshold of undervoltage functionality
VuvLosL o, and stops when TON = Vycc;, - 1.5V. The reaction is taken whether the fault is cleared
during tUVLO3OFF or not.

VRoyy

Clear command

Vdigital,input(high)

Vdigital,input(low)

4

I (l time'
INP & I (l

Vdigital,input(high) Il I !l

Vdigital,input(low)

A 4

I (l time
VTorFh I (l

Wee2-1.5V I Il

Wee2 + 1.5V I it

4

time

\j

time

T
Il Il

tuvLosoFF

|
|
|
|
1 W :
|
|

UVLO3Ho
UVLO3Lo

Vvee2

|
v l<—>| —>|,<- |

Figure 12 UVLO3 scheme
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8.2 Electrical characteristics power supply monitoring

Table 12 Electrical characteristics power supply monitoring

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Vieca and Weg,) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Power supply | tpsorpy - - 25 |ps VCC2 =typ., VEE2 = typ. PRQ-183
monitoring
detection
and
notification
time
Voltage tyioactive |95 100 106 |pus PRQ-405
lockout
threshold
activation
timer
uvLO1 Voviow 1 |26 |2.75 |2.91 |V VCC1, referenced to GND1 PRQ-409
threshold
low
UVLO1 Vovion 1 |2.71 [2.85 |2.95 |V VCC1, referenced to GND1 PRQ-160
threshold
high
UVvVLO1 tuvLO10FF - 500 |800 |ns no CLOAD) no Rioap PRQ-180
detec.tion.& Start: VVCCl < VUVLOlL_l with Slewrate =
reaction time 2 V/us, Overdrive = +/- 400 mV,

StOpZ TON = VVCCZ -1.5V
uvLO2 VovioaL o |11.6 |12.0 |12.4 |V @ VCC2, referenced to GND2 PRQ-172
threshold
low
UVLO2 Vovioan o |12.0 124 128 |V @ VCC2, referenced to GND2 PRQ-171
threshold
high
UVLO2 tUVLOZOFF - 500 800 ns no CLOAD, no RLOAD, PRQ-181
detec_tion'& Start: Weez < VUVLOZL_X with Slewrate=10
reaction time V/us; Overdrive=+/-400 mV,
StOp: TON = VVCCZ -1.5V

OVLO2 VovioaL 3 |20.6 |21.3 |22.0 |V @ VCC2, referenced to GND2 PRQ-169
threshold
low

(table continues...)
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Table 12 (continued) Electrical characteristics power supply monitoring

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

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

OVLO2 Vovioan 3 |21.2 |22.0 |22.5 |V @ VCC2, referenced to GND2 PRQ-168
threshold
high
OVLO2 tOVLOZOFF - 500 800 ns no CLQAD, no RLOAD: PRQ-568
detec‘tion‘& Start: VVCCZ > VOVLOZH_X with Slewrate=10
reaction time V/us; Overdrive=+/-400 mV,

StOpZ TON = VVCCZ -15V
UVLO3 VoviosL 1 |-7.65[-7.2 |-6.9 |V @ VEE2, referenced to GND2 PRQ-412
threshold
low
UVLO3 Vuviosn 1 |-6.8 |64 |-6.1 |V @ VEE2, referenced to GND2 PRQ-413
threshold
high
UVLO3 tuvLO30FF - 500 |800 |ns no C,pap; NO RLoaDs PRQ-182
detec'tion'& Start: VVEEZ < VUVLO3L_X with Slewrate=10
reaction time V/us; Overdrive=+/-400 mV,

Stop: TON = VVCCZ -1.5V
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9

Switching characteristics

The voltage on pin TON ranges to Vyc; (referenced to GND2).

The voltage on pin TOFF ranges to Vg, (referenced to GND2).

The device enables short pulses on INP with min. duration defined in tj\ppp.

The device supports short propagation delay for On and Off switching of tppon1 @and tpporri-

infineon

9.1 Electrical characteristics switching
Table 13 Electrical characteristics switching
T;=-40°C to 150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).
Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Propagation |tppon1 55 60 90 ns VCC1 =typ., VCC2 = typ., VEE2 = typ., PRQ-106
delay - On Start: INP rising edge at Vyigital,input(high)»

Stop: TON rising edge at Wyggy + 1.5V, no

load, no gate resistance
Propagation |tppoFr1 55 60 90 ns VCC1 =typ., VCC2 = typ., VEE2 = typ., PRQ-107
delay - Off Start: INP falling edge at Vyigital,input(low)>

Stop: TOFF falling edge at Wccp - 1.5V, no

load, no gate resistance
Propagation tProp,dis -20 - 20 ns tppoON1 - tPDOFFl, tppoN1 & tPDOFF1 measured PRQ-718
delay @ same Tync;
distortion tINPPDz 150 ns
SW|tCh|ng fSW - 25 500 kHz Duty CyCle limited by thPPD , VVCC2 = PRQ-77
frequency 15V, Wegp =-5V, Coate =9 NF, Rg =6 Q,

TAMB =25°C
High level Iton -10 |- - A Vine = Ween Vinn = Vanpw Vsin = PRQ-708
output peak Vsi2=Wec1, Weea = 15V, Wegp =-5V
current
TON RDSON | Rpson- 03 |- 1 Q N-MOS and P-MOS, voltage drop Wcc; - PRQ-115
High-Side OSHtot VTON <1lV
P&N
TON rise time tRisel - - 55 ns no CLOAD’ no RLO/—\D) chcz = typ, VVEEZ = PRQ-lll
90% typ. Vron = Weez + 1.5V to Vron = Weca -

15V
TON rise time tRiSEZ - - 35 ns no CLOAD, no RLOAD! VVCCZ = typ, VVEEZ = PRQ-llZ
70% typ, VTON = VVEEZ +1.5Vto VTON = VVCCZ -6V
TOFF Fall tFall - - 45 ns No CLOAD) no RLOAD’ chcz = typ, VVEEZ = PRQ-113
time typ., Vrorr = Weca - 1.5 V to Vropr =
TOFF RDSON RDSON-OSLN 0.07 |- 0.35 | Q N-MOS, VOltage drOp VTOFF - VVEE2 <1lV PRQ-llG
(table continues...)
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Table 13 (continued) Electrical characteristics switching

T,=-40°C to 150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified).

Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
INP hlgh/lOW tINPPD 150 - - ns VVCCl:typ" chczztyp., VVEEZZtyp-r 50% to PRQ-265
duration 50%,

repetitive pulse propagation, f, = 30 kHz

Note: The defined minimum/maximum value of Itgy is the minimum current which the device delivers under
the given conditions. In general the device is capable to deliver higher output currents than the
defined minimum. The maximum output current needs to be limited by an external gate resistor to
stay inside the defined absolute maximum rating parameters regarding maximum peak current
(equivalent energy needs to be considered) and maximum junction temperature.
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10 1/0 levels
Table 14 1/0 levels
T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).
Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Primary Vdigital,inpu | 0 - 0.8 |V PRQ-263
digitalinput | (jow)
low level
Primary Vdigital,inpu | 2 - Weer |V PRQ-264
digitalinput | ynign)
high level
Weak pU“ RPDINl 40 48 60.5 | kQ VINP = VCCl, VCC1=5V PRQ-271
down
resistance
INP
Weak pU“ up RPDINN 80 100 120 kQ VINN =GND1 PRQ-272
resistance
INN
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11 Shoot Through Protection (STP)

11.1 Functional description STP
The device has an always active Shoot Through Protection (STP) function to prevent both highside and lowside
switches to be activated simultaneously.

Exception: If the device isin ASCP_ON mode or in a valid transition to ASCP_ON mode the Shoot Through
Protection functionality is disabled and RDY switches to "high".

Setting INN pin to GND1 deactivates the function.

Note: In case INP is shorted to INN and both are activated simultaneously, the output stage might be switched
to "high".

If one of the drivers is in ON state, the driver’s counterpart PWM input is inhibited, preventing it to turn on.

If the minimum deadtime between INN and INP is less than tpgap the deadtime is increased internally to tpgap.
The deadtime warning Bit inside the diagnostic frame is set to "high".

Driver HS p HS
PWM_HS INF_HS
e ~ (> > — ZX
TON RON
Logic
PWM_LS INN_HS > :j — |
@ (> TOFF  RON
LOGIC
Driver LS p
INP_LS
I SN NS N
TON RON
Logic
INN_LS > ) LS
—C—} TOFF  RON
Figure 13 Shoot through protection application schematic

If the maximum keep state time tyeepstate,max IS €xceeded a regular turn-off to VEE2 is executed after tsrporr and
RDY is set to "low" within tstparpy-

The STP keep error bit is set to "high". In case STP keep error gets active the Deadtime warning bit is set to
llhighll

Exception: If the device is in ASCP_ON mode or in a valid transition to ASCP_ON mode the STP keep error is
disabled.
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(I
! | tstearov
RDY_HS N ‘._
[
[
t<tkeepstate,max t = tkeepstate,max : :
[ [ [ [ [ [——] [ | —
I } | | t t I m— ]
INP_HS | | | | [ I |
INN_LS [ [ [ | | I |
[ | | [ | I |
[ [ [ [ [ [ [ | Lo |
| [ | | | | | | I |
| [ | | | | | | I |
| [ | | | | | | I |
| | 1 1 1 | |
INP_LS Lo | | | | | |
INN_HS | [ | | | [ [ |
| I | | | | | |
| [ | | | | | | I |
| [ | | | | | [ I |
[ [ [ [ [ [ [ | I |
[ l [ [ [ [ | :
| [ | | | | | |
| | | | | | | |
TON_HS | | | | | | | o
I — | T T T T N | | I_
: : :‘_J I I I ' toeo* +teoons || I
teoorri | | | | Il I
| [ | | | | | Lo P!
| | | | | | Lo .
| | | | [ [ Lo P
[ | [ [ | | Lo P
TON_LS | ! | | | | Lo |
: ' : : | | : :
— —_— I 15— I |
tPDONL tDEAD * + tPDONL tPDOFF1
* Deadtime warning bit is set to 1
Figure 14 Shoot through protection timing diagram
11.2 Electrical characteristics STP
Table 15 Electrical characteristics STP

T;=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).

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

Dead time for | tpeapo 100 |140 |180 |ns PRQ-150

shoot

through

protection

Keep state tkeepstate |33 |3.5 3.7 |ps PRQ-598

time limit

(table continues...)
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Table 15 (continued) Electrical characteristics STP

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weco @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
STP keep tstPoRDY - 100 |500 |ns VCC2 =typ., VEE2 = typ. PRQ-723
error
detection to
notification
time
STP keep tSTPZOFF - 100 500 ns no CLOAD, no RLOAD’ PRQ-724
error Start: tyeepstate €lapsed Stop: TON = Vycc, -
detection & 1.5V,
reaction time VCC2 = typ., VEE2 = typ.
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12 Secondary Side input

The device offers the SASC pin on the secondary side to achieve the following functionality:
+ Achieving the system safe state by pulling the output stage of the driver IC into static "high" condition

12.1 Secondary Active Short Circuit (SASC)

12.1.1 Functional description SASC

The device implements a secondary side ASC function which is driving TON = "high" in static condition.

Note: The SASC behavior for certain conditions/errors is stated in the table SASC Status at Failure Events/
Conditions.

In case SASC is active a warning Bit is set inside the diagnostic frame on DATA pin. If SASC is deactivated the
warning bit is self-cleared after it was transmitted via the diagnostic frame once.

Table 16 TON/TOFF Status if SASC "high" at Failure Events

Condition/Error TON/TOFF if SASC = "high"
Primary chip is not ready TON ="high"

STP Keep Error Event TON ="high"

UVLO1, OVLO2, UVLO3 Error Event TON ="high"

Life sign error TON ="high"

DESAT Error Event Safe turn-off

Gate Monitoring Error Event Safe turn-off

Output Stage Monitoring Error Event Tristate

UVLO2, Sec. Internal Supervision Error Event TON ="low"

In case the output stage is switched to "low" or to tristate due to an error the output stage can be reactivated
via SASC:

+ decrease the voltage below Vgpgc for at least tgpgc

+ wait tsasc_retry
+ increase the voltage above Vgpgcn

Note: The error event needs to disappear to reactivate SASC.

12.1.2 Electrical characteristics SASC

Table 17 Electrical characteristics SASC

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SASCON tSASC 400 - 550 ns VSASC_Overdrive =200 mV, TON = VVEEZ +1.5V, PRQ-238
delay Slew Rate =50 V/ps, C oap_ton = N0 load,

no resistive load

(table continues...)
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Table 17 (continued) Electrical characteristics SASC

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weco @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

SASCinput | Vsasc 0 - Weea |V Referenced to GND2 PRQ-239
voltage range

SASC pln VSASCH 8.6 9 - \" VVCC2 2 VSASCOFF’ referenced to GND2 PRQ-240
high input
voltage

SASC pin low | VsascL - - 6.5 |V Weea 2 Vsascorr, referenced to GND2 PRQ-241
input voltage

SASCinput |lsascHeurren |50  |100 120 | pA Vasch =15V PRQ-242
current t

SASC VSASCOFF VUVL - - Vv Referenced to GNDZ, VSASC = VVCCZ PRQ-244
minimum O2H
operating
voltage

Minimum tsascmin 150 |- - ns PRQ-246
SASC pulse
width

Reactivation |tsasc retry |29:4 |31 32.6 |ps PRQ-672
time after
error event
during SASC
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13 DATA readout

13.1 Functional description DATA

The DATA output pin on the primary side is reflecting the diagnostic frame 0 or the diagnostic frame 1in an
alternating scheme.

The output frame is defined by following scheme:

diagnostic frame 0 - diagnostic frame 1

This scheme is repeated independent from operation mode or error condition.

Exception:

+ Incase of Primary_Init mode the DATA output is pulled to "low".

OPM PWM Disable / PWM Enable / ASCP_ON
_ Periodic scheme _
Vv DC > 75% DC > 50%
ﬂ -
DATA J DIAG 1 U DIAG 0 DIAG 1 U DIAG 0 DIAG 1 U DIAG 0 DIAG 1 U DIAG 0 L
treriod ‘ treriod o treriod treriod _
Note: In Power Down mode DATA is pulled to ,low* tirTTe
Figure 15 Alternating diagnosis readout at DATA

The diagnostic functionality is split into two 13 BIT diagnosis frames.
Following diagnostic results are reported in diagnosis frame 0:

+  No life sign established

« OVLO2 error

« UVLO2 error

« UVLO3error

«  SASC activation warning

Following diagnostic results are reported in diagnosis frame 1:

+ Dead time warning

+  STP keep error

«  Output stage monitoring error

+  Gate monitoring error

+  Desaturation detection error

«  Desaturation Built-in-self-test warning

«  SASC activation warning

The 13 bit diagnostic frame is pulse width modulated to a signal with a period of tpeyiog-

The duty cycle of the diagnostic frame on DATA pin always remains in the range of Dp;,g regardless of the
diagnostic status.

Note:
« 0% duty cycle means primary side is not ready. The DATA pin weak pull down to GND1 is active.
«  100% duty cycle is not possible at DATA pin.
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Table 18 Diagnostic frame 0 readout at DATA pin

Bit, Description Value Duty-cycle
BITO 0: reserved 1 0.01%
BIT1 0: reserved 2 0.02%
BIT 2 0: reserved 4 0.05%
BIT 3 1: reserved 8 0.09%
BIT 4 1: No life sign established 16 0.20%
BIT5 1: OVLO2 error 32 0.39%
BIT 6 1: UVLO2 error 64 0.78%
BIT7 0: reserved 128 1.56%
BIT 8 1: UVLO3 error 256 3.13%
BIT9 0: reserved 512 6.25%
BIT 10 1: SASC activation warning 1024 12.50%
BIT 11 0: Diagnosis frame 0 2048 25.00%
BIT 12 1: reserved 4096 50.00%
Table 19 Diagnostic frame 1 readout at DATA pin

Bit, Description Value Duty-cycle
BITO 0: reserved 1 0.01%
BIT1 0: reserved 2 0.02%
BIT 2 0: reserved 4 0.05%
BIT 3 1: reserved 8 0.09%
BIT 4 1: Dead time warning 16 0.20%
BITS5 1: STP keep error 32 0.39%
BIT6 1: Output stage monitoring error 64 0.78%
BIT7 1: Gate monitoring error 128 1.56%
BIT 8 1: Desaturation detection error 256 3.13%
BIT9 1: No Desaturation BIST warning 512 6.25%
BIT 10 1: SASC activation warning 1024 12.50%
BIT 11 1: Diagnosis frame 1 2048 25.00%
BIT 12 1: reserved 4096 50.00%
Note: In case the primary chip is not ready the duty cycle of diagnosis readout is internally pulled down to

"low".

The duty cycle for diagnostic readout of diagnosis frame 0 and diagnosis frame 1 can be calculated using the
following formula:
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DC

_ SE(BIT, x 2

213

Figure 16

13.2

Table 20

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless

Electrical characteristics DATA

Electrical characteristics DATA

otherwise specified).

Voltage supply inputs (Wcc1, Veca and Weg,) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Diagnostic Dpjag 50.1 |- 99.9 (% PRQ-287
duty cycle
range
DATA period | tperiod 194. |204. |215 |ps PRQ-288
6 8
DATA output | Vpataoutpu | - 0 05 |V Weer 23.0V, [fioad] =5 MA PRQ-290
low level t(low)
DATA output | Vpataoutpu | Vweer | Vaeer |- \ Wec123.0V, |ligad | =5 mA PRQ-291
hlgh level t(high) -0.5
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14 DESAT protection

14.1 Functional description DESAT protection

The device monitors the voltage across the power switch during TON = "high" after the DESAT blanking time

tDESATBTX is elapsed.
If the corresponding reference level Vpesaty is reached, it issues a safe turn-off within tpesatasortorr. The device
executes a state change into the PWM Disable mode.

The output stage is changed into tristate.
The desaturation event is signaled by clamping NFLT to "low" within tpesatonFLT-

EiceDRIVER™
LOGIC Vo2

Current source
enable DESAT Roesat Doesar
. Y

— [N
hd L ot

Y

NFLT generation

Threshold P+

GND2 —= Coesat —|K}
Clamping enable I
(3
- GND2
Figure 17 Desaturation principal application schematic

The DESAT pin has an internal clamping transistor to Vpgsar, in following cases:
+ TON="low"

+  Safe turn off is activated

«  Output stage monitoring error is active.

The negative transient current describes the robustness of the internal desaturation clamping MOSFET against
current spikes entering the device. The negative transient current appear in hard switched inductive
applications.
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Internal DESAT4
CLAMP :
I
I
| | | >
| [ [ time
GATE 4 I I I
I I f
| I I
I I
| I I
I I I
| I I
| | .
T T T >
TON 4 : : : time
I I I
I I I
I I I
| | I
Wee2+ 1.5V | |
I I |
| ] ] >
I | | time
INP 2 | | |
| |
| |
1+ le—
toesateT R
time
Figure 18 DESAT clamping and blanking timing diagram
14.2 Functional description DESAT BIST

The device has an built in self test to supervise the DESAT functionality.
The desaturation built in self test is executed whenever W, exceeds Vv oanx after an UVLO2 was raised.

An artificial DESAT event is generated once, in order to monitor the functionality of the internal current source,
the internal threshold comparator and the external connected components.

The internal clamping is deactivated for up to tpesar gist_cLamp OF until the internal threshold comparator is
triggered.

The artificial DESAT event is processed internally for up to tpesar gist-

The DESAT BIST result is stored inside the No Desaturation BIST warning bit, which is shown in the DATA
diagnostic frame.

In case DESAT BIST succeeded without errors the the No Desaturation BIST warning bit is switched to "1".
This bit is latched and cannot be cleared via valid clear signal.

In case the internal comparator is not triggered, the DESAT functionality has a malfunction and the No
Desaturation BIST warning bit inside the DATA diagnostic frame stays "0" .
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Figure 19 DESAT BIST detailed timing diagram
14.3 Electrical characteristics DESAT protection
Table 21 Electrical characteristics DESAT protection

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Vweea and Weg,) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
DESAT /DESATCS -550 |-500 |-450 |JA VVCCZ = typ, VVEEZ = typ, VDESAT <10V PRQ-125
current
source
(table continues...)
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14 DESAT protection

Table 21

(continued) Electrical characteristics DESAT protection

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

infineon

Voltage supply inputs (Wcc1, Weco @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
DESAT low VpESaTL 0 200 |300 |mV Referenced to GND2, DESAT clamping PRQ-126
voltage enabled, /=10 mA
DESAT Vpesary | 5.85 |6 6.15 |V VCC2 = typ., VEE2 = typ. PRQ-122
reference
level
DESAT input | Vpgsat 0 - Weea |V Referenced to GND2 PRQ-129
voltage range
DESAT tDESAT2SOFT | - 180 |210 |ns Start: Vpgsat overdrive= 1V, Slew rate @ PRQ-582
detection & | off DESAT = 10 V/ps, after DESAT blanking
reaction time time elapsed;

Stop: TON/TOFF = SOFTOFF = Vyecp - 1.5V;
CLoap_Ton,TorF = o load, no resistive load

DESAT tbesateTo | 130 |160 |200 |ns From TON = Wgg, + 1.5V to release of PRQ-682
blanking clamping
time
DESAT BIST tDESAT_BIST 18 19 20 us Start: chcz > VUVLOZHX after device is PRQ-580
timer powered-up and Vycc; =8V
DESAT BIST tDESAT_BIST 8 us Start: VVCCZ > VUVLOZHX after device is PRQ-721
clamp _CLAMP _ _ powered-up and Vycc, =8V Stop: DESAT
release timer clamp activated
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15 Soft turn off

15.1 Functional description soft turn off

The soft turn off functionality ensures a safe turn off in case of an emergency to prevent high voltage overshoots
on the power semiconductor.

The activation of the SOFTOFF pin is described as a safe turn off.

The safe turn off functionality is executed when following failures appear in the system and are recognized by
the device:

« Desaturation protection
«  Gatemonitoring error

In case of an error, the safe turn off functionality is activated, TON and TOFF is tri-stated and the power
semiconductor safe turn off is done using the SOFTOFF pin.

The safe turn off function via SOFTOFF is deactivated if Vgarg undershoots Ve avp .

EiceDRIVER™
LOGI
oeIc Vce2
Current source enable > Rogsar D
DESAT
> 1 Sl
T Lz
NFLT generation J_
DESAT ICDESAT
|-
Threshold - GND2
GND2 |
Clamping enable
GND2 Ron
TON
I
|
Rorr
TOFF
Rsorr
1
T
SOFTOFF
GATE/CLAMP
Soft turn off enable
VEE2
VEE2 D
GND2
Figure 20 Softoff application schematic

The soft turn off is activated when Vpesaty is reached. The timing between exceeding Vpesaty and the voltage on
SOFTOFF reached VCC2 - 1.5V is defined as tDESATZSOFTOFF'
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15 Soft turn off
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Figure 21 Desaturation detection to soft turn off timing diagram
15.2 Electrical characteristics soft turn off
Table 22 Electrical characteristics soft turn off
T,=-40°C to 150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Vweeca and Weg,) are within the functional range (unless otherwise specified).
Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Lowside Rpson_soFT | - 1.5 |3 Q Vine = Vanp1s Vi = Vsio = Weet, Vrorr = Weea, | PRQ-544
Rdson OFF Vron = Weez, Verampreate = Weea, Vvee2 = 15
V, Weez2 =-5V, Vsorrorr = Weea + 0.2V
(table continues...)
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15 Soft turn off

Table 22 (continued) Electrical characteristics soft turn off

T,=-40°C to 150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified).
Voltage supply inputs (Wcc1, Weco and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Softturn off | tg,. - - 25 ns no Cioap, NO RLoab PRQ-652
fall time SOFTOFF Start: SOFTOFF falling edge at Vsorropr =
Wecea-1.5V,

Stop: SOFTOFF falling edge at Vsorrorr =
Veg, + 1.5V, VCC2 = typ., VCC1 = typ., VEE2
=typ.
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16 Gate monitoring

The gate monitoring functionality checks the correct state of Vgare at pin GATE/CLAMP against signal Vron,
torF during tguer. If @ mismatch is detected the device issues a safe turn-off in less than tgy.par @and changes to
PWM Disable mode and RDY is pulled to "low" within trpy_gu-

VGATE/CLAMP 4
temBT temBT

Veareveen

Vearevee

v

time

VTONTOFF .

Weez - 1.5V

Weez2 + 1.5V

VsoFToFF .

time

Figure 22 Static gate monitoring timing diagram
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16 Gate monitoring
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VTONITOFF ‘ ! | | I | tomDar | time
s : l | | | I |
Weez-1.5V I f ‘ } } } ‘
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[ AU [
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| | | | | |
| | | | | |
i i | | | |
| | | |
| | | | |
| | L |
| | | | L
I | | | !
Figure 23 Dynamic gate monitoring timing diagram
16.1 Electrical characteristics gate monitoring
Table 23 Electrical characteristics gate monitoring

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (VWcc1, ez and Weg,) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Gate toM-DaR 200 |350 |560 |ns VCC2 =typ., VEE2 = typ. PRQ-185
monitoring
detection
and reaction
time

Gate tRDY_GM - 1.5 2.5 Us VCC2 = typ., VEE2 = typ. PRQ-186
monitoring
detection
and
notification
time

(table continues...)
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16 Gate monitoring

Table 23 (continued) Electrical characteristics gate monitoring

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Gate temBT2 3.24 |3.75 |4.20 |ps VEE2 =typ., VCC2 = typ. PRQ-196
monitoring
blanking
time

Gate Veateveen | Weea | Weez | Weez |V tempr IS active PRQ-199
monitoring -23|-21|-19
VCC2 voltage
threshold
high level

Gate Veateveer | Weea | Weez | Weea |V tempr IS active PRQ-200
monitoring -32|-3 -2.8
VCC2 voltage
threshold
low level

Gate Veateveen | Wee2 | Wee2 | Vee2 |V tewer IS active PRQ-201
monitoring +28|+3 | +3.2
VEE2 voltage
threshold
high level

Gate Veateveer | Wee2 | Wee2 | Weez |V tempr IS active PRQ-202
monitoring +19 | +2.1|+23
VEE2 voltage
threshold
low level
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17 Output stage monitoring

The output stage monitoring function monitors if the measured TON/TOFF signal is following the input control
signals within tOSM—CPL'.

If a mismatch is detected the device switches TON/TOFF into tri-state in less than toytu.tri 2@nd changes to PWM
Disable mode. RDY is pulled to "low" within tgpy osm-

The TON/TOFF can be controlled from:

+  The primary side PWM input INP and INN
«  The primary side safety inputs SI1 and SI2
+  Thesecondary side SASC input

In case the output stage monitoring functionality detects a failure it tri-states the output stage. After
tosm_retry the tri-state of TON/TOFF is released and the device switches the output stage to "low". In case
another output stage monitoring error is detected the tosu_retry timer starts again.

Output Stage
State
Controlled by INP or 4 tosm-cpL tosm-cpL | |
SI1/SI2 or SASC } }
HIGH * ‘
| |
| |
| |
| |
| |
Low ‘ ;
I ‘ » time
V/TONITOFF 4 } tosM_retry }
I
VOSMVCCH I } Tristate . }
| | | I 4
I \ ‘ I ‘
I [ ‘ I
\ | \ - 2
\ | \ \ ‘ %,
| | | | | " ’}‘OL
} } } } I Waveform defined by <
VOSMVEEL | | | | } external source
1 1 ] 1 //// — » time
Figure 24 Static output stage monitoring timing diagram
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Vine 4 ‘M‘ oot . tosw-cpL tpd""". tosm-cpL ‘
Lo ‘ : : :
\/d\g\(a\.inpu((h\gh) E ; : : ;
H \ H H [
| H I H H I
| . | [ ] |
| H | H H |
[ \ H H \
Vdigital,input(low) t ] } 4 0 I
| . | H H ‘ .
: T : i T -
Vsasc & ‘ tsasc E tosm-cpPL } g g tosm-cpL 1 time
P s P
VSASCH . | : | : :
H | ] | ]
| ! \ ! | : \
\ : \ ! \ : \
| . | H | H |
\ 1 [ ' [ . [
VsAsCL | ' I H ! H I
| : I n I H ‘ >
5 { : ; H ; time
State : } : } : }
SI1/SI2 tascP.ON s fosm-cpL | tASCFLOFFE | tascP_oN E tosmcpL |
| ' | | ] | 0 |
ASCP_ON : } : : ! : }
H | H | H
\ H : I H [ H :
| H | | H [ H |
‘ : \ | : } [ : \
PWM Disable | : } : = ! }
| H ! H | H ! .
: | . | ; | time
. i tosmceL | : ‘ o tosmceL | toswTRI fosm_retry
V/TONITOFF ——————»| E E | | — |
VoSMVCCH M : } } Tristate }
[ H [
! : L N
H |
| E | %
‘ : ‘ \ Y %,
| ' I v ) "%
w - = |
! H ‘ ! y i >
time
Figure 25 Dynamic output stage monitoring
17.1 Electrical characteristics output stage monitoring
Table 24 Electrical characteristics output stage monitoring

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Output stage |tosu-Tri 200 |350 |1000 |ns VCC2 =typ., VEE2 = typ. PRQ-204
monitoring

detection to
tri-state time

(table continues...)
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17 Output stage monitoring

Table 24 (continued) Electrical characteristics output stage monitoring

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Output stage | trpy osm - 15 |25 |ps VCC2 =typ., VEE2 = typ. PRQ-205
monitoring
detection
and
notification
time
Output stage |tosm-cpL 600 |950 |1200 |ns VEE2 =typ., VCC2 = typ. PRQ-208
monitoring
compliance
time
Output stage |toswm_retry |195 |205 |215 |ps VEE2 = typ., VCC2 = typ. PRQ-211

monitoring
retry time

Output stage |Vosmveen | Weea | Weea | Weez |V tosm-cpL IS active PRQ-212
monitoring -23|-21 |-19
VCC2 voltage
threshold
high level

Outputstage |Voswvcer | Weea | Weea | Wweez |V tosm-cpL is active PRQ-213
monitoring -3.2 |-3 -2.8
VCC2 voltage
threshold
low level

Outputstage |Voswveen | Wee2 | Wee2 | Ver2 |V tosm-cpL IS active PRQ-214
monitoring +28|+3 | +3.2
VEE2 voltage
threshold
high level

Outputstage |Voswveer | Wee2 | Wee2 | Ver2 |V tosm-cpL is active PRQ-215
monitoring +19 |+2.1 | +2.3
VEE2 voltage
threshold
low level
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18 Active Miller clamp

18 Active Miller clamp

The internal clamping structure to VEE2 is activated if the voltage on GATE/CLAMP crosses V¢ amp during turn-
off sequence.

The internal clamping structure to VEE2 is deactivated if the INP signal is switched to "high".

Veate T | |
\ \
! !
\ \
! !
\ \
VCLAMP1 } ‘ M
\
1 ] >
} } time
y I I
1 | |
Active Miller cl . )
Clamp amping Clamping
active active
\ \ -
} } time .
Y [ I
1 | |
!
!
INP }
time'
Figure 26 Active Miller clamp timing diagram.
Note: In a half bridge configuration the switched off power switch tends to dynamically turn on during the

turn on phase of the opposite power switch. A Miller clamp allows sinking the Miller current across a
low impedance path in this high dV/dt situation. Therefore, in many applications the use of a negative
supply voltage can be avoided.

18.1 Electrical characteristics Active Miller clamp

Table 25 Electrical characteristics Active Miller clamp

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Low level /CLAMPL 3 4 - A INP = VGNDl: INN = VGNDl’ SI1=SI2 PRQ-217
clamp peak =Wecc1, TOFF =falling edge to Vyggy, VCC2 =
current 15V,VEE2=-5V, C gpp=1 UF
CLAMP/GATE | Vciampy Wee2 |- Weea |V Referenced to GND2, no load PRQ-218
voltage GATE

(table continues...)
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18 Active Miller clamp

Table 25 (continued) Electrical characteristics Active Miller clamp

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca @and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
CLAMP Veiampl 0.75 |0.8 |0.84 |V Voltage is related to GND2 PRQ-657
threshold
voltage
CLAMP RDSON- 0.1 - 0.5 Q Voltage drop VGATE/CLAMP - VVEE2< 1V PRQ-219
RDSON CLAMP
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19 Passive clamping
If the secondary chip is not supplied, the pin GATE/CLAMP is passively clamped to VEE2.

19.1 Electrical characteristics passive clamping

Table 26 Electrical characteristics passive clamping

T;=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
GATE passive |Vpcipg1 - - Weea |V Secondary chip not supplied (VCC2 PRQ-221
clamping +2V floating, VEE2=0V), Icjamp = 10 mA
voltage
(ICLAMP =10
mA)
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20 Short circuit clamping

The short circuit clamping diodes ensure in case of a short circuit that the voltage on GATE will not exceed
Weea + Visc.

HV+
EiceDRIVER™
3 Vee2
VCC2 J_ Cvcez
Jiy
Ron
N 1
TON
I
ZS Rorr lK}
ZS TOFF —
Rsorr
SOFTOFF —
ol
L
GATE/CLAMP
@
IGND2
Figure 27 Internal short circuit clamping diodes
20.1 Electrical characteristics short circuit clamping
Table 27 Electrical characteristics short circuit clamping

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Vweeca and Weg,) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Short circuit | Vigc - - 2 V Current in GATE/CLAMP / TON / TOFF / PRQ-596
clamping SOFTOFF=2A, tax =3 Us
voltage
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21 Ready (RDY)

The RDY pin reports whether the device is ready. It needs to be connected to an external pull-up resistor.
All RDY-related errors are described in the Functional description of RDY error.
In case the primary die is not supplied RDY Pin is pulled to GND1 with an internal passive clamping transistor.

21.1 Electrical characteristics RDY

Table 28 Electrical characteristics RDY

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca and Wego) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
RDY open Veov(iow) |- - 0.1 |V Vee1 = 3.0V, figag = 500pA PRQ-252
drain output
low level
RDY output VRDYCLAMP - 0.5 1 Vv IRDYCLAMP =500 |JA, VCCl = ﬂoating, all |/O = | PRQ-253
low passive floating
clamping
Power up tpuprim - 100 |1500 |ps Time from UVLO1 release to device PRQ-254
timing operable, secondary chip running
primary
Power up tpusec - 100 |1500 |ps Time from UVLO2 release to device PRQ-255
timing operable, primary chip running
secondary
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22 Fault (NFLT)

22 Fault (NFLT)

22.1 Functional description NFLT

NFLT reports short circuit events. The pin is active "low".

If the device switches into safe turn off of the output stage due to a DESAT event, it goes to PWM Disable mode
and signals the event on pin NFLT by changing NFLT to "low". The tpesatonrir time is defining the time from the
detection of a DESAT event until the notification on NFLT.

The device keeps the fault signal available unless a clear event takes place.

22.2 Electrical characteristics NFLT

Table 29 Electrical characteristics NFLT

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Voltage supply inputs (Wcc1, Weca and Wegy) are within the functional range (unless otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
DESAT event | tpesatonFiT | — 1.5 2.5 Us VDESAT_Overdrive: +/-200 mV, slew rate = 10 PRQ-261
detection to V/US, NFLT = 900/0, RPU_NFLT: 1kQ
NFLT
activation
NFLT open VNFLT - - 0.5 Vv VVCCl >3.0 V, |INFLT| =5mA PRQ-262
drain output
low level
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23 Application information

23 Application information

The following figure describes how the IC is used in its environment.

Note: The following information is given as a hint for the implementation of the device only and shall not
be regarded as a description or warranty of a certain functionality, condition or quality of the device.

+  Please contact Infineon for additional supportive documentation.
«  For further information you may contact http://www.infineon.com/
Note: This figure is a simplified example of an application circuit. The function must be verified in the application.

The external component values are specified as typical values in a typical application. Deviation of the nominal
values are specified as min or max values, if applicable. Unless otherwise specified the deviation for external
components are:

+ Resistor: £10 %
« Capacitor:-50% ... +30 %

Table 30 Electrical characteristics external components

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Decoupling | Cyccr 055 |11 |- uF Total capacitance refers to 1 uF PRQ-292
capacitance capacitance + 0.1 pF close to the device.
(between Max value depends on tgp;.
VCC1l and
GND1)
INP Rinp - 1 - kQ Value must fit to application PRQ-296
resistance
INN RINN - 1 - kQ Value must fit to application PRQ-621
resistance
DATA RpaTa - 1 - kQ Value must fit to application PRQ-622
resistance
Pull-up Roullup - 10 |- kQ Min value depends on loytyx_max- PRQ-295
resistance
Safety input |Rg, - 1 - kQ PRQ-300
resistor
Decoupling | Cycca - 11 - MF Total capacitance refers to 10 uF PRQ-293
capacitance capacitance + 1 pF close to the device.
(between Values depend on external Cgpp.
VCC2 and
GND2)

(table continues...)
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Table 30

(continued) Electrical characteristics external components

T,=-40°C to 150°C; all voltages with respect to ground, pos. current flowing into pin (unless
otherwise specified).

infineon

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

Decoupling | Cyeg2 - 11 - MF Total capacitance refers to 10 yF PRQ-294
capacitance capacitance + 1 pF close to the
(between device. Values depend on external C gap-
VEE2 and
GND2)
DESAT Rpesat 1 22 |- kQ Depends on maximum current and PRQ-298
resistance on Vpesaty deviation.
DESAT filter | Cpesat 50 100 |- pF Depends on required response time. PRQ-299
capacitance
DESAT pullup | Rpesat_pullu | 6-8 |- - kQ Depends on required response time and PRQ-624
resistance p on DESAT clamping transistor

current together with Vycca max-
Gate ON Ron 1 3 - Q PRQ-303
resistor
Gate OFF Rorr 1 3 - Q Min resistor value required according PRQ-304
resistor to max output current in functional range.

Max value limited by gate monitoring

feature.
SOFTOFF Rsortorr |5 20 - Q Value need to fit to application conditions | PRQ-626
resistor
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23 Application information

infineon

23.1 Typical application example
HV+
veez 4
vcC1
EiceDRIVER™ YC€2 [J %
vcc1 1EDI3038AS Cvec2
Cvccr GND2
GND1 Cvee2 GNDZ
Rwe GND1 VEE2[ { vee2
- {J NP VEE2 Roesat_pullup
UC Riwn DESAT
— 3 NN CDESAT Roesar DDESAT
vccl Roata GNDZ Ron
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Figure 28 Typical application schematic
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24 Package information

24 Package information
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Figure 29 PG-DSO-20

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant with
government regulations the device is available as a Green Product. Green Products are RoHS compliant (Pb-
free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Information on alternative packages

Please visit www.infineon.com/packages.
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Trademarks

All referenced product or service names and trademarks are the property of their respective owners.
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Published by The information given in this document shall in no  Due to technical requirements products may contain
. event be regarded as a guarantee of conditions or  dangerous substances. For information on the types
Infineon Technologies AG Ao (I : . » g . .
characteristics (“Beschaffenheitsgarantie”). in question please contact your nearest Infineon

81726 Munich, Germany With respect to any examples, hints or any typical  Technologies office.

values stated herein and/or any information regarding  Except as otherwise explicitly approved by Infineon
© 2024 Infineon Technologies AG the application of the product, Infineon Technologies  Technologies in a written document signed by
hereby disclaims any and all warranties and liabilities  authorized representatives of Infineon Technologies,
of any kind, including without limitation warranties of  Infineon Technologies’ products may not be used in
non-infringement of intellectual property rights of any  any applications where a failure of the product or

All Rights Reserved.

Do you have a question aboutany  third party. any consequences of the use thereof can reasonably
aspect of this document? In addition, any information given in this document is  be expected to resultin personal injury.
Email: erratum@infineon.com subject to customer’s compliance with its obligations

stated in this document and any applicable legal

requirements, norms and standards concerning
Document reference customer’s products and any use of the product of
IFX-zjn1667391345836 Z8F80394534 nfineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.
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