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EiceDRIVER™ 2EDBx259K

Dual-channel isolated gate-driver ICs in LGA package

Description

EiceDRIVER™ 2EDBx259K is a family of dual-channel isolated gate driver ICs designed to drive Si MOSFETSs.
2EDBx259K is available in a 13-pin LGA package with 3.4 mm input-to-output creepage and provide basic
isolation by means of on-chip coreless transformer (CT) technology.

2EDBx259K offers optional shoot-through protection (STP) and dead-time control (DTC) functionality; this
allows the operation as dual-channel low-side, dual-channel high-side or half-bridge gate driver with a
configurable dead-time. With an excellent common-mode transient immunity (CMTI), low part-to-part skew and
fast signal propagation, the products are best suited for use in fast-switching power conversion systems.

Features Table 1 Portfolio

«  2-channelisolated gate driver for Si MOSFETs

«  Fastinput-to-output propagation (38 ns) with Part UvLO Viso Package
excellent stability (+9/-5 ns) number

«  Strong output stage: 5 A/9 A source/ sink 2EDB7259K |4V 2.5kVims | LGASX5

«  Fastoutput clamping for Vppa/s < UVLO 2EDB8259K |8V 2.5kV;ms | LGA5x5

«  Fast UVLO recovery time (<2 us)
«  Two Vppag UVLO options: 4V, 8V
« CMTI>150V/ns

« Available in 13-pin LGA 5x5

Potential applications

«  Server, telecom SMPS

+ EVoff-board chargers

+ Low voltage drives and power tools

. . «  Solar micro inverter, solar optimizer
Isolation and safety certificates

o UL1577 with Vi5o=2500 Vrus (certification n.
E311313)

« Industrial power supply (SMPS, residential UPS)

Product validation
Fully qualified for industrial applications
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Figure 1 Application diagram
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1 Pin configuration and description

1 Pin configuration and description
GNDI L__I___: .r:gg___: VDDA
INA| L2 ] 121 |outa
INB | L3 [ 111 | 6NDA
VDD L—_A—f_—_: 2EDBx259K
DISABLE| | 5 | [ 10 | | vDDB
STP/DTC | 1 6 | . 9 i|ouTs
VDDI 'r:j___: 'r___é___: GNDB
Figure 2 Pin configuration (top side view)
Table 2 Pin description
Pin Symbol Description
1 GNDI Ground primary-side
2 INA Input signal channel A
Logic input with TTL compatible thresholds and internal pull-down resistor
3 INB Input signal channel B
Logic input with TTL compatible thresholds and internal pull-down resistor
4,7 VDDI Input-side supply voltage (operating range: 3V to 17V)
5 DISABLE Disable input channel A and B (active high)

If DISABLE is low or left open, OUTA/OUTB are controlled by INA/INB
DISABLE high causes OUTA/OUTB low

6 STP/DTC Shoot-through Protection (STP) and Dead-Time Control (DTC)
If STP/DTC is high or left open, OUTA and OUTB can overlap (SPT and DTC disabled).

If STP/DTC is connected to GNDI with a resistance Rptc, OUTA and OUTB cannot overlap
and a “safe dead-time” can be configured:

tat [ns] = 10 x Rprc [kQ]
If STP/DTC is connected to GNDI, OUTA and OUTB cannot overlap (STP only enabled)
Connecting capacitors to the DTC pin must be avoided.

8 GNDB Ground secondary-side channel B
9 OouTB Output secondary-side channel B
Low-impedance output with source and sink capability
10 VDDB Supply secondary-side channel B (operating range: UVLO to 20 V)
11 GNDA Ground secondary-side channel A
12 OUTA Output secondary-side channel A

Low-impedance output with source and sink capability

13 VDDA Supply secondary-side channel A (operating range: UVLO to 20 V)

For package drawing details see Chapter 6.

Datasheet 3 Rev. 1.1
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2 Functional description

2 Functional description

2.1 Block diagram
A simplified functional block diagram for EiceDRIVER™ 2EDBx259K is given in Figure 3.

E _

Input to Output

Dead

g
INB E Control

I o
STP/DTC [ 6 ' |
| B
GNDI[lFH—l i :
Figure 3 Block diagram
2.2 Power supply and Undervoltage Lockout (UVLO)

Due to the input-to-output and channel-to-channel isolation, three power domains with independent power
management are required. Undervoltage Lockout (UVLO) functions for both input and output supplies ensure a
defined startup and robust functionality under all operating conditions.

2.2.1 Input supply voltage

The input die is powered via VDDI and supports a wide supply voltage range from 3V to 17 V. A ceramic bypass
capacitor must be placed between VDDI and GNDI in close proximity to the device; a minimum bypass
capacitance of 100 nF is recommended.

Power consumption to some extent, depends on switching frequency, as the input signal is converted into a
train of repetitive current pulses to drive the coreless transformer. Due to the chosen robust encoding scheme
the average repetition rate of these pulses and thus the average supply current depends on the switching
frequency, f,,,. However, for £, < 500 kHz this effect is very small.

The Undervoltage Lockout function for the input supply Vpp, ensures that, as long as Vpp, is below UVLO (e.g. in
startup), no data is transferred to the output side and the gate driver output is held low (safety Lock-down at
startup). When Vpp, exceeds the UVLO level, the PWM input signal is transferred to the output side. If the output
side is ready (not in UVLO condition), the output reacts according to the logic input.

2.2.2 Output supply voltage

The two output dies are powered via two independent supply voltages Vpps and Vppg (up to 20 V).

Two ceramic bypass capacitors must be placed between VDDA and GNDA and between VDDB and GNDB in close
proximity to the device. A minimum capacitance of 20 x Cis (MOSFET input capacitance) is recommended to
ensure an acceptable ripple (5% of Vppo) on the supply pin.

The minimum supply voltage is set by the Undervoltage Lockout (UVLO) function. The gate driver output can be
switched only if the output supply voltage (Vppa, Vppg) exceeds the output-side UVLO. Thus, it can be
guaranteed that the switch transistor is not operated if the driving voltage is too low to achieve a complete and
fast transition to the "on" state. Low driving voltage, in fact, could cause the power MOSFET to enter its
saturation (ohmic) region with potentially destructive power dissipation; the output UVLO ensures that the

Datasheet 4 Rev. 1.1
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2 Functional description

switch transistor always stays within its Safe Operating Area (SOA). Versions with 4V and 8 V UVLO thresholds
for the output supply are currently available; Table 3 shows the recommended UVLO levels for different
Infineon power switch families.

Table 3 Recommended UVLO levels for typical use-cases

Inputs Examples of part number Recommended driver
Logic level OptiMOS™ BSCO010N04LS6, BSZ07ONOSLSS, .. 2EDB7259K (4 V UVLO)
Normal level OptiMOS™ | BSC040N10NS5, BSZ084NO8NSS, .. 2EDB8259K (8 V UVLO)
CoolMOS™ IPP60R099C7, IPB60R600PE, .. 2EDB8259K (8 V UVLO)
2.3 Input stage - INA, INB, DISABLE

The inputs INA and INB control two independent PWM channels. The input signal is transferred non-inverted to
the corresponding gate driver outputs OUTA and OUTB. All inputs are compatible with LV-TTL threshold levels
and provide a hysteresis of typically 0.8 V. The hysteresis is independent of the supply voltage Vpp.

The PWM inputs are internally pulled down to a logic low voltage level (GNDI). In case the PWM-controller
signals have an undefined state during the power-up sequence, the gate driver outputs are forced to the "off"-
state (low).

If the DIS input is at high state, this unconditionally drives both channel outputs to low state regardless of the
state of INA or INB.

Table 4 shows the INA, INB, DISABLE driver logic in case of sufficiently high supply voltage. Otherwise the
outputs of the driver are determined by the Undervoltage Lockout (UVLO) and Output Active Clamping
functionalities as shown in Table 7.

Table 4 Logic table in case of sufficient bias power - INA, INB, DIS
Inputs DIS Supplies Outputs Note
INA |INB Voo OUTA |OUTB

Vbpas

Vbps
L L Lorleftopen |>UVLOyppyon |L L -
L H L or left open (active) L H -
H H L or left open H H DTC/STP pin tied to VDDI or left open

L L DTC/STP pin tied to GNDI or tied to GNDI
via Rptc

Left Left L or left open L L Input pins internally pulled down
open |open
X X H L L Outputs disabled via DIS high
Datasheet 5 Rev. 1.1
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2.4 Shoot-through protection and configurable dead-time - STP/DTC

The shoot-through protection pulls down the outputs OUTA and OUTB when both input signals INA, INB are at
high state. Its activation is recommended when the driver is used as half-bridge driver to prevent dangerous
shoot-through due to unwanted overlap of INA and INB. A dead-time can be ensured and configured via pin
STP/DTC as shown in Table 5.

Table 5 STP/DTC logic table
Conditions on the STP/DTC pin Shoot-through Configurable dead-time
protection

Tied to VDDI or left open Disabled Disabled

Connected to GNDI via resistor Rpt¢ Enabled Enabled with t4; [ns] = 10 x Rpt¢
[kQ]; allowed Rpyc range is 1.2kQ
to 100kQ2

Connected to GNDI Enabled Disabled

The driver dead-time logic is triggered during the falling edge of an input and delays the rising transition of the
other input. The delay is only assigned if the driver configured dead-time is longer than the inputs signals’ own
dead-time.

The dead-time can be configured by changing the current fed into the STP/DTC pin via an external resistance
according to the formula: tg [ns] = 10 x Rptc [kQ]. It is recommended to use resistors with 1% accuracy in the 1.2
kQ to 100 kQ range. Connecting capacitors to the DTC pin must be avoided when the dead-time control
functionality is used.

11 [l [ [ I [
- | [ | - |
| | 11 | [ |
INA || L ] | ]
| + + [ rp—
11 [ 11 I [ I
| | || I || | |
| | | 11 | I
INB || ] N |
1 | 1 Ll l 11
T el ml wi
| | [ | | I
OUTA | R l l ¥
tae 1 | tdl; ;I Il ;I tdl;
o e h e
ouTB || 11 i I
| | | 11 I |
| ; ; | 11 i | i i i i
| A [ B ] C | D | E [ F |
Figure 4 Logic for STP/DTC pin connected to GNDI via resistance Rpyc
Table 6 Logic for STP/DTC pin connected to GNDI via resistance Rpyc
Condition STP/DTC logic
AB The driver logic assigns the configured dead-time since it is longer than the input
signals’ dead-time
C,D The driver logic does not assign the configured dead-time since it is shorter than
the input signals’ dead-time
(table continues...)
Datasheet 6 Rev. 1.1
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Table 6 (continued) Logic for STP/DTC pin connected to GNDI via resistance Rpyc
Condition STP/DTC logic
E,F The shoot-through protection pulls down the outputs OUTA, OUTB until one of the

outputs goes low. At this point, after the configured driver dead-time, the other
output is allowed to go high

2.5 Gate driver outputs

The rail-to-rail output stage realized with complementary MOS transistors is able to provide a typical 5 A
sourcing and 9 A sinking peak current. The low on-resistance coming together with high driving currentis
particularly beneficial for fast switching of very large MOSFETs. With a R, of ~1 Q for the sourcing pMOS and
~0.5 Q for the sinking nMOS transistor the driver can in most applications be considered as a nearly ideal
switch. The p-channel sourcing transistor enables real rail-to-rail behavior without suffering from the voltage
drop unavoidably associated with nMOS source follower stages.

In case of floating inputs or insufficient supply voltage not exceeding the UVLO thresholds, the driver outputs
are actively clamped to the "low" level (GNDA, GNDB).

2.6 Fast active output clamping in UVLO conditions

The Undervoltage Lockout (UVLO) ensures that the gate driver output is not operated if the supplies are below
the UVLO thresholds. However, this is not sufficient to guarantee that the output of the driver is kept low.
Transients or noise in the power stage may pull-up the output node of the driver and the gate voltage causing
an unwanted turn-on of the switch; this is particularly critical in system using bootstrapping since, during start-
up, the supply of the high-side channel is delayed, while the low-side MOSFET is already switching. In resonant
topologies (as LLC), the half-bridge switching node may be pulled up after the turn-off of the low-side switch.
When the low-side MOSFET is turned on again, the high-side gate voltage increase induced by dV/dt event
cannot be clamped by the driver Rpson sink if the bootstrap supply is not yet available.

With a fast output clamping circuit in the output stage, the driver ensures safe operation against output
induced overshoots in all UVLO situations. This structure allows fast reaction and effective clamping of the
output pins (OUTA, OUTB). The exact reaction time depends on the output supply (Vppa, Vppg) and on the
output voltage levels; however, already for very low supply levels (~1 V), the active output clamp is able to react
in some tens of ns.

Undervoltage Lockout together with the output active clamping ensures that the outputs are actively held low
in case of insufficient supply voltages.

Table 7 Logic table in case of insufficient bias power - INA, INB, DISABLE
Inputs DIS Supplies Outputs
INA |INB Voo Vopa Voo OUTA OUTB
X X X < UVLOyppi on X X L L
X X X > UVLOyppi on < UVLOyppa,on < UVLOypps,on L L
X X X > UVLOyppi on > UVLOyppa on < UVLOypps,on Follows |L
INA
X X X > UVLOyppi,on < UVLOyppa on >UVLOyppg on L Follows
INB
2.7 CT communication and input to output data transmission

A coreless transformer (CT) based communication module is used for PWM signal transfer between input and
output. A proven high-resolution pulse repetition scheme in the transmitter combined with a watchdog
timeout at the receiver side enables recovery from communication fails and ensures safe system shut-down in
failure cases.

Datasheet 7 Rev. 1.1
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3 Electrical characteristics

3 Electrical characteristics

The absolute maximum ratings are listed in Table 8. Stresses beyond these values may cause permanent
damage to the device. Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

3.1 Absolute maximum ratings

Table 8 Absolute maximum ratings

Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.

Input supply voltage Voo -0.3 - 18 v -

Output supply voltage at | Vppa, Vopg | -0.3 - 221 vVoo-

pins VDDA, VDDB

Voltage at pins INA, INB, Vin -0.3 - 18 v -

DIS (DC)

Voltage at pins INA, INB, Vin -5 - - v transient for 50 ns 3/

DIS (transient)

Voltage at pin DTC Vorc 2) - Vpp+0.3 |V |-

Voltage at pins OUTA, Vout -0.3 - Vopass + v -

OUTB (DC) 0.3

Voltage at pins OUTA, Vout -2 - Vopag+ |V |transient for 200 ns 3

OUTB (transient) 1.5

Reverse current peak at IsrC_rev -5 - - Apk | transient for 500 ns 3)

pins OUTA, OUTB

Reverse current peak at ISNK_rev - - 5 Apk | transient for 500 ns 3)

pins OUTA, OUTB

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

Storage temperature Ts16 -65 - 150 °C |-

Soldering temperature TsoL - - 260 °C | reflow?

ESD capability Vesp_com - - 1 kV | Charged Device Model
(CDM) ¥

ESD capability VEsp_HBM - - 2 kV | Human Body Model
(HBM) ¢/

1) Maximum positive supply voltage already complies with derating guidelines.

2) Minimum is given by internal regulation when DTC is operating (DTC pin connected to GND via resistance).
3) Not subject to production test - verified by design/characterization.

4) According to JEDEC-020E.

5) According to ANSI/ESDA/JEDEC JS-002.

6) According to ANSI/ESDA/JEDEC JS-001 (discharging 100 pF capacitor through 1.5 kQ resistor).

Datasheet 8 Rev. 1.1
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3.2 Thermal characteristics

Thermal characteristics are obtained from simulation with 65 mW applied to the driver input-side and 200 mW
applied to any output channel.

Table 9 Thermal characteristics at T, =25°C

Parameter Symbol Value Unit Note or
2s2p 1) 10-layer 2 condition

Thermal RthJA25 131 114 K/W -
resistance
junction

ambient 3

Thermal Rihicas 56 K/W -
resistance
junction-case
(top) ¥

Thermal RinJB2s 73 78 K/W -
resistance
junction board ¥

Characterization | %125 10 9 K/W -
parameter
junction-top ©

Characterization | ¥ gos 71 75 K/W -
parameter
junction-board ©

1) High-K board JEDEC-standard as specified in JESD51-7: four-layers board with 2-oz inner layers copper planes and with no thermal vias for
cooling.

2) 10-layer board emulating typical application conditions: 3.2 mm thick board with 3-0z copper layers and 2 thermal vias connecting GNDA, GNDB to
the inner layers.

3) Obtained by simulating the 2s2p JESD51-7 board or the 10-layer board in an environment described in JESD51-2a.

4) Obtained by simulating a cold plate test on the package top. No specific JEDEC standard exixts, but a close description can be found in the ANSI
SEMI standard G30-88.

5) Obtained by simulating the 2s2p JESD51-7 board or the 10-layer board in an environment described in JESD51-8 with a ring cold plate fixture to
control the PCB temperature.

6) Estimates the junction temperature in a real system and is extracted from the simulation data for obtaining RthJA, using a procedure described in
JESD51-2a (sections 6 and 7).

Datasheet 9 Rev. 1.1
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3.3 Operating range

Table 10 Operating range

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

Input supply voltage at pin | Vpp, 3 - 17 v Min. defined by UVLOypp,

VDDI

Output supply voltage at | Vppa, Vops 4.5 - 207 v 4V UVLO option

pin VDDA and VDDB

Output supply voltage at | Vppa, Vops 8.5 - 207 v 8 V UVLO option

pin VDDA and VDDB

Input voltage at pins INA, | V| 0 - 17 v -

INB, DISABLE

Input voltage at pin DTC | Vprc 2) - Vopi v

Junction temperature T, -40 - 1509 °C

Ambient temperature Ta -40 - 125 °C |-

1) Maximum positive supply voltage already complies with derating guidelines.
2) Minimum is given by internal regulation when DTC is operating (DTC pin connected to GND via resistance).
3) Continuous operation above 125°C may reduce lifetime.

34 Electrical characteristics

Unless otherwise noted, the electrical characteristics are given for Vpp; = 3.3V, Vppas =12 V and no load. Typical
values are given at T; = 25°C whilst min. and max., instead, are the lower and upper limits, respectively, within
the full operating range.

Table 11 Power supply

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

IVDDI quiescent current Nppig - 1.67 2.12 mA | no switching

IVDDA/B quiescent current | lyppa/eq - 0.62 0.86 mA | OUT = low

IVDDA/B quiescent current | lyppgq - 0.76 1.0 mA | OUT = high

Table 12 Undervoltage Lockout VDDI

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

Undervoltage Lockout UVLOyppion |- 2.85 2.95 v -

(UVLO) turn-on threshold

VDDI

(table continues...)
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Table 12 (continued) Undervoltage Lockout VDDI

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

Undervoltage Lockout UVLOyppoff |2.55 2.7 - v -

(UVLO) turn-off threshold

VDDI

UVLO threshold hysteresis | UVLOyppjpys |0.10 0.15 0.20 v -

VDDI

Table 13 Undervoltage Lockout VDDA, VDDB for 4 V UVLO option

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

Undervoltage Lockout UVLOyppaon |- 4.2 4.4 v -

(UVLO) turn-on threshold | UVLOyppg,on

VDDA, VDDB

Undervoltage Lockout UVLOyppaoff | 3.7 3.9 - v -

(UVLO) turn-off threshold | UVLOyppg off

VDDA, VDDB

UVLO threshold hysteresis | UVLOyppa hys | 0.2 0.3 0.4 v -

VDDA, VDDB UVLOypDE hys

Table 14 Undervoltage Lockout VDDA, VDDB for 8 V UVLO option

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

Undervoltage Lockout UVLOyppaon |- 8.0 8.5 v -

(UVLO) turn-on threshold | UVLOyppg,on

VDDA, VDDB

Undervoltage Lockout UVLOyppaoff | 6.6 7.0 - v -

(UVLO) turn-off threshold | UVLOyppg off

VDDA, VDDB

UVLO threshold hysteresis | UVLOyppa hys | 0.7 1 1.3 v -

VDDA, VDDB UVLOyppg hys

Table 15 Logic inputs INA, INB, DISABLE

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

Input voltage threshold for | Viyy - 2.0 2.36 v -

transition LH

Input voltage threshold for | V. 0.9 1.2 - v -

transition HL

(table continues...)
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Table 15 (continued) Logic inputs INA, INB, DISABLE

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

Input voltage threshold VIN_hys 0.38 0.8 1.2 v -

hysteresis

High-level input leakage In - 22 27 MA | INA/INB pin tied to VDDI

current

Input pull-down resistor RinpD - 150 - kQ |-

Table 16 Dead-time control (DTC) and shoot-through protection (STP)

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

Dead-time tat 85 100 115 ns | Rprc=10kQ

Dead-time tat 255 300 345 ns |Rprc=30kQ

Dead-time tyt 800 950 1100 ns | Rprc=100kQ ¥

Channel-to-channel dead- |Atgy; ch-ch 0 - 10 ns | Rprc=10kQ

time mismatch

Channel-to-channel dead- |Atgy; ch-ch 0 - 14 ns | Rprc=30kQ

time mismatch

Channel-to-channel dead- |Atg; ch-ch 0 - 40 ns | Rprc=100kQ ¥

time mismatch

Part-to-part dead-time At pp 0 - 20 ns |Rprc=10kQ?

mismatch

Part-to-part dead-time Atgs pp 0 - 55 ns |Rprc=30kQ?

mismatch

Part-to-part dead-time Atgs pp 0 - 105 ns |Rprc=100kQ Y 2

mismatch

1) Not subject to production test - verified by design/characterization.
2) The parameter gives the difference in the dead-time inserted from different samples under the same conditions, including same
ambient temperature.

Table 17 Static output characteristics

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

High-level (sourcing) Ron_src 0.6 1.0 1.6 Q  |lsre =50 mA

output resistance

Peak sourcing output ISRC.pk - 5 - A |Cloap=22nFY

current

Low-level (sinking) output | Ron_snk 0.2 0.46 0.8 Q  |lsnk=50mA

resistance

(table continues...)
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3 Electrical characteristics

Table 17 (continued) Static output characteristics

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

Peak sinking output ISNK_pk -9 - A |Cloap=22nFY

current

1) Not subject to production test - verified by design/characterization.

Table 18 Dynamic characteristics

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

INx to OUTx turn-on tPDon, INX 33 38 47 ns | SeeFigure 5, Figure 6

propagation delay

INx to OUTx turn-off tpDoff,INX 30 36 46 ns | See Figure 5, Figure 6

propagation delay

Part-to-part turn-on Atppon,p-p 0 - 6 ns |

propagation delay

mismatch

Part-to-part turn-off Atppoft p-p 0 - 8 ns |

propagation delay

mismatch

Channel-to-channel turn- | tppon cha-che | -4 - 4 ns |See Figure 72

on propagation delay

mismatch

Channel-to-channel turn- | Atppoff cha- | -5.5 - 3 ns |See Figure 72

off propagation delay chB

mismatch

Pulse width distortion towb -5 2 5.5 ns |See Figure 82

Channel turn-off to toto -5 -2 1 ns |See Figure94 %

channel turn-on

propagation delay

mismatch

Rise time trise - 7.5 14 ns | Coap = 1.8 nF, see Figure

109
Fall time trall - 6 11 ns | Cloap = 1.8 nF, see Figure
109

Minimum input pulse tpw 10 17 25 ns | SeeFigurel1l

width that changes output

state

Input-side start-up time tSTARTVDDI - 3.5 5 Us | See Figure 129

Input-side deactivation tsTopvDDI 600 750 - ns |See Figure 129

time

(table continues...)
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3 Electrical characteristics

Table 18 (continued) Dynamic characteristics

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

Output-side start-up time | tstartvopa/B | = 2.5 5 us | See Figure 139

Output-side deactivation |tstopyppa/s | 500 800 - ns |See Figure 139

time

1) The parameter gives the difference in the propagation delay between different samples switching in the same direction under
same conditions, including same ambient temperature; therefore, is an indication of the production spread. The limits given are
valid for all channels combination: tpp_cha - tpp_cha, tpp_chs - tPp_chB, tPp_cha - tpp_chB, tPD_chB - tPD_cha-

2) The parameter gives the difference in the propagation delay of channel A and channel B switching in the same direction in the
same sample.

3) The parameter gives the difference between ON and OFF propagation delay in the same channel (ChA or ChB), in the same sample
at same ambient temperature.

4) The parameter gives the difference between the ON propagation delay of one channel and the OFF propagation delay of the other
channel, in the same sample at same room temperature. This parameter represents the distortion of the inputs dead-time only
when the driver DTC is not used or not enforced otherwise, please refer to "Dead-time and shoot-through protection" table.

5) Not subject to production test - verified by characterization.

6) Not subject to production test - verified by design/characterization.

Table 19 Common-Mode Transient Immunity (CMTI)
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Static Common-Mode |CMstatic i 150 - - V/ns | Vcm =1500V; INA, INB
Transient Immunity tied to Vpp, (logic high
inputs) ¥
Static Common-Mode |CMstatic L 150 - - V/ns | Vew =1500V; INA, INB
Transient Immunity tied to GNDI (logic low
inputs) ¥
1) Minimum slew rate of a common-mode voltage that is able to cause an incorrect output signal
3.5 Isolation specifications
Table 20 Isolation specifications
Parameter Symbol Value Unit Note or condition
External input-to-output CRP 34 mm Shortest distance over package surface
creepage from any input pin to any output pin
according to IEC 60664-1
External input-to-output CLR 3.4 mm Shortest distance in air from any input pin
clearance V) to any output pin according to IEC 60664-1
Comparative tracking index | CTI >400 Y According to DIN EN 60112 (VDE 0303-11)
Material group - Il - According to IEC 60112
Pollution degree - Il - According to IEC 60664-1

(table continues...)
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3 Electrical characteristics

Table 20 (continued) Isolation specifications
Parameter Symbol Value Unit Note or condition
Overvoltage category (for - -1 - Rated mains voltage = 150 Vs
basic isolation) - -1 - Rated mains voltage = 300 Vgrys

- I - Rated mains voltage < 600 Vjys
Climatic category - 40/125/21 |- According to IEC 60112
Input-to-output isolation according to UL1577 Ed.5 2
Input-to-output isolation Viso 2500 Vams Viest = Viso for t = 60 s (qualification);

voltage

VTEST =1.2x VlSO fort=1s (1000/0
productive tests)

Input-to-output isolation according to DIN

VDE V0884-11 3)

Maximum rated transient Viotm 3535 Vok Viest = 1.2 X Vigrm for i = 1s
isolation voltage
Maximum rated repetitive ViorMm 800 Vi According to Time Dependent Dielectric
isolation voltage Breakdown (TDDB) Test
Apparent charge deb <5 pC Method (b1) 4
VPD(ini) =1.2X VIOTM for tini =1s
VPD(m) =1.875x VIORM for tm =1s
Maximum surge isolation Viosm 5384 Vo Viosm_test = 1.3 X Viosm
voltage )
Isolation resistance input-to- | Rjg 1012 Q Vio =500 Vg fort=60s, Ty =25°C
6)
output 101 Q Vi =500 Vg for t=60's, Ty = 125°C
10° Q Vio =500 Vg fort=60s, Ty = 150°C
Capacitance input-to-output | Co 2 pF f=1MHz

6)

1) Creepage and clearance requirements depend on the application and related end-equipment isolation standard. Care should be taken to keep the
required creepage and clearance value on printed-circuit-board level.

2) See UL 1577 certificate n. E311313

3) Parameters provided according to VDE0884-11 specifications without safety certification

4) The partial discharge voltage VPD(m) is greater (1444 Vpk > 1.875 x VIORM ) to include the F4 factor required by end equipment standards IEC
60664-1, IEC 62368-1, IEC 60950 (VPD(m) =F1 x F2 x F3 x F4 x VIORM = 1.875 x F4 x VIORM ). The F3 factor (1.25) for reinforced isolation is also
considered for further stress of the insulation.

5) The surge test is performed in insulation oil to determine the intrinsic surge immunity of the insulation barrier. The parameter is verified by

design/characterization

6) The parameters apply to the product converted in a two terminals device with all terminals on side 1 connected together and all terminals on side

2 connected together.
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3 Electrical characteristics

Table 21 Output channel-to-channel isolation specifications
Parameter Symbol |Value Unit Note or condition
External channel-to-channel creepage ) CRPch.ch 1.0 mm Shortest distance over package

surface between any output
channel A pin and any output
channel B pin

1) Creepage and clearance requirements depend on the application and related end-equipment isolation standard. Care should be taken to keep the
required creepage and clearance value on printed-circuit-board level

Datasheet 16 Rev. 1.1
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4 Timing diagrams

4 Timing diagrams

Figure 5 illustrates the input-to-output propagation delays as observed at the capacitively loaded output.

DISABLE Low logic level

OUTA/B | 10% [ :

I i I
—>i tebon | — tpDoff k—
I %} I I

Figure 5 INx to OUTx propagation delays

Figure 6 illustrates the disable-to-output propagation delays as observed at the capacitively loaded output.

DISABLE
INA/B :
OUTA/B |
— : tPDoff,DIS :% %: tpbon,DIS i%
Figure 6 DISABLE to OUTx propagation delays

Figure 7 illustrates the channel-to-channel propagation delay mismatch at the unloaded outputs. This
parameter is relevant when the channels drive parallel switches as it represents the delay in the two driving
signals.

INA/B
N i ‘ ﬁDon,ChA Hi ‘ JPDoffichB
OUTA |
} ﬁ‘ | Atpoon i N | Ateooft
1 ‘ ;
| | |
ouTB |
= — Sl e
trpon_chB tPDoff_ChB
Figure 7 Channel-to-channel propagation delay mismatch

Figure 8 illustrates the pulse width distortion at the unloaded output. Ideally the width of the input pulse
(tpw_inx) €quals the width of the output pulse (tpy ouTtx); however, the driver introduces an output pulse
distortion tpy given by the difference between ON and OFF propagation delay.

Datasheet 17 Rev. 1.1
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4 Timing diagrams

- tPw_INx &«
INA/B
teoon | 1tPDoff

- L — < ideal
—‘ —)‘ €~
OUTA/B ‘  tewo

-/ tpw_ouTx 1€—
I =tpw_INx-tPwD |
Figure 8 Pulse width distortion

Figure 9illustrates the dead-time distortion at the unloaded outputs. This parameter is relevant in operation
with complementary signals, as for the half-bridge driving when a certain dead-time tpy |y is set on the inputs
INA, INB. Ideally the dead-time on the driver output (tpr oyt €quals the input dead-time; however, the driver
introduces a distortion tprc given by the difference between the OFF propagation delay of one channel and the
ON propagation delay of the other channel.

INA —_—>| toT_INx ‘(—
\
\
INB }
H; trooff_chA | |
OUTA w \
| | | tppon_chs
‘ H‘ A ideal
ouTB | |
: —)‘ toro ie
—! toT_oux :
= tor_inx -torp
Figure 9 Channel turn-off to channel turn-on propagation delay mismatch

Figure 10 illustrates the rise and fall time as observed at the capacitively loaded output.
0% T _
OUTA/B 1% [ A\

Figure 10 Rise and fall time

Figure 11 illustrates the behavior or the deglitch filter that filters spurios pulses on INA, INB with duration
shorter than tpymin-

DISABLE Low logic level
Vi
INA/B ‘
ﬁ tew>tewmin — % trw < tPwmin H
OUTA/B / \
Figure 11 Minimum pulse that changes the output state
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4 Timing diagrams

Figure 12 illustrates the input-side supply UVLO behavior. It depicts the reaction time to UVLO events when Vpp,
crosses the UVLO thresholds during rising or falling transitions (power-up, power-down, supply noise).

INA/INB High logic level
VDDA High logic level
UVLOvppl,on !

UVLOvol,off

VDDI

OUTA/OUTB

tSTART,VDDI tsTop,voDI

Figure 12 Vpp; UVLO behavior, start-up and deactivation time

Figure 13 illustrates the output-side supply UVLO behavior. It depicts the reaction time to UVLO events when
Vppa/s crosses the UVLO thresholds during rising or falling transitions (power-up, power-down, supply noise).

INA High logic level
VDDI High logic level
|
UVLOvbbaon !

UVLOvpDa,off

|
fffff — L=
|
|
|
|
|
|
|
|

VDDA

OUTA

TSTART,vDDA tsTop,vbDA

Figure 13 VppasVope UVLO behavior, start-up and deactivation time

Figure 14 illustrates the shoot-through protection and dead-time logic. When enabled, the dead-time is added
on top of the turn-off propagation delay if the driver dead-time is longer than the signals' own dead-time.

DISABLE Low logic level
—! pCdead-time  «—
Vine / !
INA Vi N !
l
Vi !
V\NL\ ”””
INB T N /!
S N
OUTA ,,,,},,,%9% \
— — ‘
a | tPDoff |
i\ 90% 1 i teooft 1[ 10%
OUTB N s D S R b
‘ g ke — pcC dead—time§ H
Shoot-through Dead-time Dead-time set by
protection pulls set by the the input signals "s
down INA, INB driver via dead-time
Rotc
Figure 14 Shoot-through and configurable dead-time
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5 Typical characteristics

5 Typical characteristics
Vopi =3.3V, Vppag =12V, Ty = 25°C, £, = 1 MHz, no load unless otherwise noted
18 VDDI = 3.3V 6 £ '
—_— =3. _ —fsw=100KHz  v__ =33V noload
- no switchin Dol ’ ’
—VDDI=12V & —fsw = IMHz square wave input
VDDI= 17V 5 [ —fsw=3MHz — ]
|
1.7 4
£ - | T 3
= —_— -
g a]
_g 1.6 = 2
1
1.5 0
-50 50 150 -50 50 150
T [°C] T, [°C]
Typical IVDDIq quiescent current Typical IVDDIq switching current vs.
vs. temperature temperature
7 T T
=—no switching T,=25°C
6 } —fsw=100kHz
fsw =1 MHz
5 fsw =3 MHz
| |
g 4
= 3
]
=
2
1
0
2 6 10 14 18
Voo [V]
Typical IVDDI current vs. input-
supply voltage Voo
Figure 15 Input-side supply current
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5 Typical characteristics

0.8 : ‘ 1.1 . |
—ﬁggﬁgii oUT LOW _ﬁggﬁﬁfgﬁ OUT HIGH
VDDA/B =12V VDDA/B = 12V
VDDA/B = 18V VDDA/B = 18V
0.7 0.9 :
& —_— &
206 |—— 207
[a] [
= =
0.5 0.5
-50 0 50 . 100 150 -50 0 50 100 150
T, [°C] T, [°C]
Typical lvooass quiescient current (OUT low) Typical lvboass quiescent current (OUT high)
vs. temperature vs. temperature
10 | 30 | | . ‘
—fsw = 100kHz —VDDO =5V no load, T, =25°C,
no load, Vopy/s = 12V, square W:ve input
s | —fsw=1MHz _ quarewaveinput | —VDDO = 12V a P
fsw = 3MHz VDDO = 20V
20
— 6 — /
. 4 F v
g § 10 // /
2 = /
2
0 0
-50 50, 150 0 4 6 10
T, [°C] fo [MHz]
Typical lvooass switching current Typical lvopass switching current
Vs. temperature vs. frequency
2.0 40 |
—\VDDO =5V square wave input, _gggg= igv square wave input,
—VDDO = 12V _9ce _ — = _9cs -
b0 = 2o T, = 25°C, f,, = 1KHz VDDO - 20y Ta=25°C fo, = 100KHz
15 30
E 1.0 é 20 -~
2 — <
e e ]
=05 = 10 e
%_—______—-—"‘—
0.0 0
0 5 10 0 5 10
Cload [nF] Cload [nF]
Typical lvooa/e switching current Typical Ivboass switching current
vs. capacitive load (1 kHz frequency) vs. capacitive load (100 kHz frequency)
Figure 16 Output-side supply current
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5 Typical characteristics

Vin [V]

UWLOyppas (V]

UVLOuppas [V]

3.0
= ON threshold
—— OFF threshold
2.5
2.0
1.5
1.0
0.5
-50 0 50 100 150
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Typical input voltage thresholds
vs. temperature
4.5 -
— UVLOon
— UVLO off
4.3
-—"—--
4.1
3.9
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-50 0 50 100 150
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Typical Undervoltage Lockout VDDA/B
thresholds vs. temperature (4 V version)
12.8
— UVLO on
— UVLO off
12.4
f
120 f——
11.6
..-'_——-—-.--—_
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10.8
-50 0 50 100 150

Ti[°Cl

Typical Undervoltage Lockout VDDA/B
thresholds vs. temperature (12 V version)
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UVLOppae [V]

UVLOyppasa [V]

- UVLOon
— UVLO off
2.9
---—-.
27 F—=
25
-50 0 50 100 150
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Typical Undervoltage Lockout
thresholds VDDI vs. temperature
8.8 :
— UVLO on
g4 | — uvLOoff
8.0
76
7.2
6.8
6.4
-50 0 100 150

50
T, [°C]

Typical Undervoltage Lockout VDDA/B
thresholds vs. temperature (8 V version)

15.2

=— UVLO on

—— UVLO off

/
14.8

--_-__
144 ="
14.0
-50 0 50 100 150

T,[°C]

Typical Undervoltage Lockout VDDA/B
thresholds vs. temperature (15 V version)

Figure 17 Input voltage thresholds and undervoltage lockout
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5 Typical characteristics

2.0 - 6 T
—Ron_src —Ti_gCe
—~Ron_snk Ti=25°C
5 b —m=s85cC
15 —— s | o ——]
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c — = g
Q (@]
w :
— < 2
05 b—————
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-50 0 5[|1i FC] 100 150 0 s 10 15 50
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vs. temperature vs. output voltage
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14 —VDDA/B=8V 12 T
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— = 6
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Ciomp =220F, £ 2 Clono =220, —]
series resistance Rg= 0.1Q - series "95'5'[3“'59 Re= O-l:ﬂ
2 0
-50 0 50 100 150 4 8 12 16 20
Tirel Vooo V]
Typical peak sinking output current Typical peak output current vs.
vs. temperature supply voltage
Figure 18 Typical output static characteristics
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5 Typical characteristics

2 T
a4 |—ON :gEF
—0FF
42 / _ 1
(2]

) / =
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£ 38 // - <
S / / g 1
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36 //
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34 -2
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Typical input-to-output propagation Typical channel-to-channel propagation
delay vs. temperature delay mismatch vs. temperature

Figure 19 Typical propagation delays
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Figure 20 Typical Dead-time
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6 Package outline dimensions
6.1 Device numbers and markings
Table 22 Device numbers and markings
Part number Orderable part number (OPN) Device marking
2EDB7259K 2EDBT7259KXUMA1 2B7259B
2EDB8259K 2EDB8259KXUMA1 2B8259B
6.2 Package LGA5x5
Bottom view
D 13X
p— 4] A S s@I[]
2X -(0.08(M)|C
(8] . (A1) _
Yyl I S . ..
| TOoolonn
! oooTrood
|
w ) I S— | Hl | R P |
2)0.08[(] ‘
® | O ERSH REROmLT)
2% ; Seating plane [ — 7 - 7 8
E \ Pin1 marking 13><‘J—L7
A2 b L5 To 5@ A (|
4-(0.08(W)|C
PACKAGE-GROUP
NUMBER:  PG-TFLGA-13-U01
MILLIMETERS
DIMENSIONS
MIN. MAX.
All dimensions are in units mm A - 1.06
The drawing is in compliance with ISO 128-30, Projection Method 1 [EF@] A 0.65 07
Drawing according to ISO 8015, general tolerances A2 0.22 03
b 0.25 0.35
49 5.1
49 5.1
E1 4.15
e 0.65
L 0.65 0.8
Figure 21 LGA 5x5 package outline
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1.95 . 035
13x
0.65
10x%
x ADa | A0 A
&

000000

@ solder mask stencil apertures

All dimensions are in units mm
All undimensioned radii are 0.125
All pads are non-solder mask defined

Figure 22 LGAS5xS5 footprint

mgéx MARKING\ : _.j&
o { |
! C

5.3 1.3

All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [G—@]

Figure 23 LGA5x5 packing

Green Product (RoHS compliant)

To meet the worldwide 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 (i.e. Pb-
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6 Package outline dimensions

free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020). Further information
on packages: https://www.infineon.com/packages
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7 Revision history
Revision Date Description of changes
Rev 1.1 2024-03-21 Updated device marking and application drawing

Updated typical characteristic curves
Updated ESD CDM rating

Updated thermal characteristics table (RthJC25_top
and WthJT25_top) for LGA 5x5

Removed LGA 4x4
Rev 1.0 2023-05-04 Initial release
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