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Coreless Transformer Isolated Digital
Output 8 Channel 1.2 A High-Side Switch

Product Highlights

¢ Coreless transformer isolated data interface

e Galvanic isolation
* 8 High-side output switches 1.2A
e MC compatible 8-bit serial peripheral

Features

ISOFACE™
ISO1H816G

Typical Application

¢ Interface CMOS 3.3/5V operation compatible ¢ Isolated switch for industrial applications (PLC)
* Serial Interface » All types of resistive, inductive and capacitive loads
e High common mode transient immunity e pC compatible power switch for 24V DC
e Short circuit protection applications
e Maximum current internally limited * Driver for solenoid, relays and resistive loads
¢ Overload protection
e Overvoltage protection (including load dump)
¢ Undervoltage shutdown with autorestart and Description
hysteresis
¢ Switching inductive loads The ISO1H816G is a galvanically isolated 8 bit data
¢ Common output disable pin interface in PG-DSO-36 package that provides 8 fully
¢ Thermal shutdown with restart protected high-side power switches that are able to
¢ Thermal independence of separate channels handle currents up to 1.2 A.
* Common diagnostic output A serial pC compatible interface allows to connect the
* ESD protection _ IC directly to a puC system. The input interface is
* Loss of GNDbb and loss of V,,;, protection designed to operate with 3.3/5V CMOS compatible
¢ Very low standby current levels.
: ::‘e\l’irsg b?ttery ptrr?tfect;glr’; G sianal The data transfer from input to output side is realized by
solated refurn path for sigha the integrated Coreless Transformer Technology.
¢ V,, monitoring
¢ RoHS compliant
Typical Application
w W[
I | Co;trcrl .
- | "ol
I
| |
l |
for daisy chain : !
ﬁ:ﬁ . g% }
UC (i.e C166) f}
Gj“ ISO1H816G GNDCC GNDbb ! Q
L I
Type On-state Resistance Package
ISO1H816G 200mQ PG-DSO36
Datasheet Revision 2.4, 2014-10-20
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Pin Configuration and Functionality

Vbb
N.C. 10 \W/ 36 | OUTO
vee || 2 35 | ouTo
DIS || 3 34 | ouT1
cs || 4 33 | ouT1
SCLK || 5 32 | ouT2
st || 6 31| ouT2
N.C. 7 30 | ouTs
N.C. || 8 29 | ouT3
NC. || 9 28 | ouT4
N.C. 10 27 | ouT4
N.C. 11 26 | ouTs
N.C. 12 25 | ouTs
SO 13 24 | ouTe
DIAG 14 23 | ouTe
GNDCC || 15 22 | out?
N.C. 16 21 | ouT?

N.C. 17 TAB 20 | N.C.
N.C. 18— 19 | GNDbb
Vbb
Figure 1 Power SO-36 (430mil)

1 Pin Configuration and Functionality
1.1 Pin Configuration
Pin |Symbol |Function
1 N.C. Not connected
2 VCC Positive 3.3/5V logic supply
3 DIS  |Output disable
4 CS | Chip select
5 SCLK | Serial Clock
6 Sl Serial Data input
7 N.C. Not connected
8 N.C. Not connected
9 N.C. Not connected
10 N.C. Not connected
11 N.C. Not connected
12 N.C. Not connected
13 SO Serial Data Output
14 DIAG |Common diagnostic output
15 | GNDCC |Input logic ground
16 N.C. Not connected
17 N.C. Not connected
18 N.C. Not connected
19 | GNDbb |Output driver ground
20 N.C Not connected
21 OUT7 |High-side output of channel 7
22 OUT7 |High-side output of channel 7
23 OUT6 |High-side output of channel 6
24 OUT6 | High-side output of channel 6
25 OUT5 | High-side output of channel 5
26 OUT5 | High-side output of channel 5
27 OUT4 |High-side output of channel 4
28 OUT4 |High-side output of channel 4
29 OUT3 | High-side output of channel 3
30 OUT3 | High-side output of channel 3
31 OUT2 |High-side output of channel 2
32 OUT2 |High-side output of channel 2
33 OUT1 |High-side output of channel 1
34 OUT1 | High-side output of channel 1
35 OUTO | High-side output of channel 0
36 OUTO | High-side output of channel 0
TAB Vbb Positive driver power supply voltage

Datasheet

Revision 2.4, 2014-10-20
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1.2 Pin Functionality

VCC (Positive 3.3/5V logic supply)

The VCC supplies the input interface that is
galvanically isolated from the output driver stage. The
input interface can be supplied with 3.3V / 5V.

DIS (Output disable)

The high-side outputs OUTO0..OUT7 can be
immediately switched off by means of the low active pin
DIS that is an asynchronous signal. The input registers
are also reset by the DIS signal. The output remains
switched off after low-high transient of DIS, till new data
is written into the input interface. Current Sink to
GNDCC

cs (Chip select)

The system microcontroller selects the ISO1H816G by
means of the low active pin CS to activate the interface.
Current Source to VCC

SCLK (Serial shift clock)

SCLK (serial clock) is used to synchronize the data
transfer between the master and the ISO1H816G. Data
present at the Sl pin are latched on the rising edge of
the serial clock input, while data at the SO pin is
updated after the falling edge of SCLK.

Current Source to VCC

Sl (Serial data input)

This pin is used to transfer data into the device. Data is
latched on the rising edge of the serial clock. Current
Sink to GNDCC

SO (Serial data output)

SO can be connected to a serial input of a further IC to
build a daisy-chain configuration. It is only actvated if

CS is in low state, otherwise this output is in high
impedance state.

DIAG (Common diagnostic output)

The low active DIAG signal contains the OR-wired
information of the separated overtemperature detection
units for each channel.The output pin DIAG provides an
open drain functionality. A current source is also
connected to the pin DIAG. In normal operation the
signal DIAG is high. When overtemperature or Vbb
below ON-Limit is detected the signal DIAG changes to
low.

Pin Configuration and Functionality

GNDCC (Ground for VCC domain)

This pin acts as the ground reference for the input
interface that is supplied by VCC.

GNDbb (Output driver ground domain)

This pin acts as the ground reference for the output
driver that is supplied by Vbb.

OUTO ... OUT7 (High side output channel 0 ... 7)

The output high side channels are internally connected
to Vbb and controlled by the corresponding data input.

TAB (Vbb, Positive supply for output driver)

The heatslug is connected to the positive supply port of
the output interface.

Datasheet

Revision 2.4, 2014-10-20
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Blockdiagram
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3 Functional Description

3.1

The ISOFACE ISO1H816G includes 8 high-side power
switches that are controlled by means of the integrated
MC compatible SPI interface. The outputs
OUTO...OUT7 are controlled by the data of the serial
input SI. The IC can replace 8 optocouplers and the 8
high-side switches in conventional 1/0-Applications as
a galvanic isolation is implemented by means of the
integrated coreless transformer technology. The pC
compatible interface allows a direct connection to the
ports of a microcontroller without the need for other
components. Each of the 8 high-side power switches is
protected against short to Vbb, overload,
overtemperature and against overvoltage by an active
zener clamp.

The diagnostic logic on the power chip recognizes the
overtemperature information of each power transistor
The information is send via the internal coreless
transformer to the pin DIAG at the input interface.

Introduction

3.2

The IC contains 2 galvanic isolated voltage domains
that are independent from each other. The input
interface is supplied at VCC and the output stage is
supplied at Vbb. The different voltage domains can be
switched on at different time. The output stage is only
enabled once the input stage enters a stable state.

Power Supply

3.3
Each channel contains a high-side vertical power FET
that is protected by embedded protection functions.

The continuous current for each channel is 1.2A (all
channels ON).

Output Stage

3.3.1 Output Stage Control

Each output is independently controlled by an output
latch and a common reset line via the pin DIS that
disables all eight outputs and resets the latches. Serial
data input (SI) is read on the rising edge of the serial
clock SCLK. A logic high input data bit turns the
respective output channel ON, a logic low data bit turns
it OFF. CS must be low whilst shifting all the serial data
into the device. A low-to-high transition of CS transfers
the serial data input bits to the output buffer.

Functional Description

3.3.2 Power Transistor Overvoltage

Protection

Each of the eight output stages has its own zener clamp
that causes a voltage limitation at the power transistor
when solenoid loads are switched off. Vg5 is then
clamped to 47V (min.).

Figure 3  Inductive and overvoltage output

clamp (each channel)

Energy is stored in the load inductance during an
inductive load switch-off.

E = 1/2xLxI’

E.” A

1 Vob
_(

EAS
Dx OUTx q

=
Q
]
g

N
)

E,

™
L

Z
R

Figure 4  Inductive load switch-off energy

dissipation (each channel)

While demagnetizing the load inductance, the energy
dissipation in the DMOS is

Exs= Epp + EL ~Eg= Von(cry * ip(D)dt

with an approximate solution for R, > 0Q::

I, xL

L I xRy
E g = iR R, % (Vip *+|Voncern)) * ln(l + —)

Voncew)|

Datasheet

Revision 2.4, 2014-10-20
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Functional Description

3.3.3 Power Transistor Overcurrent
Protection IN
The outputs are provided with a current limitation that T

enters a repetitive switched mode after an initial peak
current has been exceeded. The initial peak short

circuit current limit is set to I, gc,,) at T; = 125°C. During

the repetitive short circuit the current limit is set to I gcy). Normal

If this operation leads to an overtemperature condition, T operation Qutput short to GND L
a second protection level (T; > 135°C) will change the I Tt
output into a low duty cycle PWM (selective thermal — lysop Loy

shutdown with restart) to prevent critical chip \I_ﬁl—l_l—l_l—‘
temperatures. DIAG >,

IN
} T o,

t

\J

vout Figure 7  Short circuit in on-state, shut down
down by overtemperature, restart by

o cooling
T St
A 34 Common Diagnostic Output
— - The overtemperature detection information are OR-
DIAG Y1 wired in the common diagnostic output block. The
information is send via the integrated coreless
transformer to the input interface. In addition Vbb

t undervoltage is indicated at the DIAG output.

. . The output stage at pin DIAG has an open drain
Figure 5 Overtemperature detection functionality combined with a current source.

The following figures show the timing for a turn on into i vee T TTTTTTTTTTTTR
short circuit and a short circuit in on-state. Heating up | c |
of the chip may require several milliseconds, : Dig;?ggt?c :
depending on external conditions. | 100pA = Output | |
== | |
IN DIAG |
: - |
|
| | [ I
> | |
vouT t -
T Qutput short to GND
L Tt
- lusop |
/ Lsa)
Figure 8 Common diagnostic output
DIAG t
>y

Figure 6 Turn on into short circuit, shut down by
overtemperature, restart by cooling

Datasheet 9 Revision 2.4, 2014-10-20
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3.5

The ISO1H816G contains a serial interface that can be
directly controlled by the microcontroller output ports.

Serial Interface

3.5.1 SPI Signal Description

CS - Chip select. The system microcontroller selects
the ISO1H816G by means of the CS pin. Whenever the
pin is in a logic low state, data can be transferred from
the pC.

CS High to low transition:

L

*Serial input data can be clocked in from then on

*SO changes from high impendance state to logic high
or low state corresponding to the SO bit-state

CS Low to high transition:

e

*Transfer of Sl bits from shift register into output
buffers, if number of clock signals was an integer
multiple of 8

*SO changes from the SO bit-state to high impendance
state

To avoid any false clocking the serial input pin SCLK
should be logic high state during high-to-low transition
of CS. When CS is in a logic high state, any signals at
the SCLK and Sl pins are ignored and SO is forced into
a high impedance state. The integrated modulo counter
that counts the number of clocks avoids the take over
of invalid commands caused by a spike on the clock
line or wrong number of clock cycles. A command is
only taken over, if after the low-to-high transition of the
CS signal the number of counted clock cycles is
recognized as a multiple of 8.

SCLK - Serial clock. The system clock pin clocks the
internal shift register of the ISO1H816G. The serial
input (Sl) accepts data into the input shift register on the
rising edge of SCLK while the serial output (SO) shifts
the output information out of the shift register on the
falling edge of the serial clock. It is essential that the
SCLK pin is in a logic high state whenever chip select
CS makes any transition. The number of clock pulses
will be counted during a chip select cycle. The received
data will only be accepted, if exactly an integer multiple
of 8 clock pulses were counted during CS is active.

Functional Description

Sl - Serial input. Serial data bits are shifted in at this pin,
the most significant bit first. SI information is read in on
the rising edge of the SCLK. Input data is latched in the
shift register and then transferred to the control buffer
of the output stages.

SO - Serial output. SO is in a high impedance state until
the CS pin goes to a logic low state. The data of the
internal shift register are shifted out serially at this pin.
The most significant bit will appear at first. The further
bits will appear following the falling edge of SCLK.

3.5.2 SPI Bus Concepts

3.5.2.1 Independent Individual Control

Each IC with a SPI is controlled individually and
independently by an SPI master, as in a directional
point-to-point communication.The port requirements
for this topology are the greatest, because for each
controlled IC an individual SPI at the uC is needed

(SCLK, CS, SI). All ICs can be  addressed
simultaneously with the full SPI bandwidth.
CLK O SCLK —
SPI1 Txal CS :
Txa2 O Sl Output lines
SO 1
SPI - Interface———
ICt
|
= |
|
CLK SCLK —
SPIn Txnl } CS :
X2 O Sl Output lines
SO |
SPI - Interfface——
uc ICn
Number of adressed ICs =n
Number of necessary contrd and data ports =3n
Individual ICs are adressed by the chip select
Figure 9 Individual independent control of each

IC with SPI

Datasheet

Revision 2.4, 2014-10-20
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3.56.2.2 Daisy-chain Configuration

The connection of different ICs and a uC as shown in
Fig. 10 is called a daisy-chain. For this type of bus-
topology only one SPI interface of the puC for two or
more ICs is needed. All ICs share the same clock and
chip select port of the SPI master. That is all ICs are
active and addressed simultaneously. The data out of
the uC is connected to the Sl of the first IC in the line.
Each SO of an IC is connected to the Sl of the next IC
in the line.

CLK O SCLK |
SPI1 Tx a1 cs |
Txa2 O Sl Qutput lines
SO |
1
SPI-Interface ———
IC1
|
== |
|
[}
LK
cs I
S CQutput lines
|
1
SPI-Interface —
uc ICn
Number of adressed ICs =n
Number of necessary control and data ports =3
Al ICs are adressed by the common chip select

Figure 10 SPIl bus all ICs in a “daisy chain”
configuration

The pC feeds the data bits into the Sl of IC1 (first IC in
the chain). The bits coming from the SO of IC1 are
directly shifted into the Sl of the next IC. As long as the
chip select is inactive (logic high) all the IC SPIs ignore
the clock (SCLK) and input signals (Sl) and all outputs
(SO) are in tristate. As long as the chip select is active
the SPI register works as a simple shift register. With
each clock signal one input is shifted into the SPI
register (Sl), each bit in the shift register moves one
position further within the register, and the last bit in the
SPI shift register is shifted out of SO. This is continued
as long as the chip select is active (logic low) and clock
signals are applied. The data is then only taken over to
the output buffers of each IC when the CS signal
changes to high from low and recognized as valid data
by the internal modulo counter.

Functional Description

3.6

There is a failure detection unit integrated to ensure
also a stable functionality during the integrated
coreless transformer transmission. This unit decides
whether the transmitted data is valid or not. If four times
serial data coming from the internal registers is not
accepted the output stages are switched off until the
next valid data is received.

Transmission Failure Detection

Datasheet

Revision 2.4, 2014-10-20
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Functional Description

3.7 Serial Interface Timing
cS | Chipselect active >
SCLK
S| >< n+7>< n+6><n+5><n+4><n+3 ><n+2>< n+1 n
SO__| n><rr1><r}2><r}3><n4><r}5><n—6><rﬁ -
Figure 11 Serial interface
o t tosci) tesH
CS css < p > y
) SD
¢

SCLK— L —\— 2_/

< > <
tsu tp
Si MSB In LSB In

Figure 12 Serial input timing diagram

N~/

~~/

cs
))
[{
SCLK M
4> 47
tyALD tsopis
b))
({4
SO*< MSB Out >< >< LSB Out —
)
({4
Figure 13  Serial output timing diagram
12 Revision 2.4, 2014-10-20
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Electrical Characteristics

4 Electrical Characteristics

Note: All voltages at pins 2 to 14 are measured with respect to ground GNDCC (pin 15). All voltages at pin 20 to
pin 36 and TAB are measured with respect to ground GNDbb (pin 19). The voltage levels are valid if other
ratings are not violated. The two voltage domains V. ,GND.. and V,, ,GND,, are internally galvanically
isolated.

4.1 Absolute Maximum Ratings

Note: Absolute maximum ratings are defined as ratings, which when being exceeded may lead to destruction of
the integrated circuit. For the same reason make sure, that any capacitor that will be connected to pin 2
(VCC) and TAB (Vbb) is discharged before assembling the application circuit. Supply voltages higher than
Vibiaz) require an external current limit for the GNDbb pin, e.g. with a 15Q resistor in GNDbb connection.
Operating at absolute maximum ratings can lead to a reduced lifetime.

Parameter Symbol Limit Values Unit
atT;=-40 ... 135°C, unless otherwise specified min. max.

Supply voltage input interface (VCC) Vee -0.5 6.5 \Y
Supply voltage output interface (Vbb) Vio -17 45
Continuos voltage at pin SI Vg -0.5 6.5
Continuos voltage at pin CS Vs -0.5 6.5
Continuos voltage at pin SCLK Vsoik -0.5 6.5
Continuos voltage at pin DIS Vois -0.5 6.5
Continuos voltage at pin SO Vso -0.5 6.5
Continuos voltage at pin DIAG Vbiag -0.5 6.5

Load current (short-circuit current) I self limited | A
Reverse current through GNDbb" | GNDbb -1.6

Operating Temperature T -25 internal limited |°C
Extended Operation Temperature T -40 internal limited
Storage Temperature Tstg -50 150

Power Dissipation? Piot --- 3.3 w
Inductive load switch-off energy dissipation® single Eas J
pulse, T;=125°C, I = 1.2A

one channel active 10

all channel simultaneously active (each channel) 1

Load dump protection® V| .4pump=Va + Vs V oaddump v
V\\ = low or high

Electrostatic discharge voltage (Human Body Model) Vesp kV
according to JESD22-A114-B 2
Electrostatic discharge voltage (Charge Device Model) |Vggp kV
according to ESD STM5.3.1 - 1999 1

Continuos reverse drain current’®, each channel lg 4 A

1) defined by P,

2) Device on 50mm*50mm*1.5mm epoxy PCB FR4 with 6cm? (one layer, 70pum thick) copper area for drain connection. PCB
is vertical without blown air.

3) not subject to production test, specified by design
4)  Vioadaump 1S Setup without the DUT connected to the generator per ISO7637-1 and DIN40839

Datasheet 13 Revision 2.4, 2014-10-20
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Electrical Characteristics

4.2 Thermal Characteristics

Parameter Symbol Limit Values Unit | Test Condition
atT;=-25... 1?5°C, ka_)=_15...30V, Vee=3.0...5.5V, min. | typ. | max.

unless otherwise specified

Thermal resistance junction - case Rinc 1.5 |KW

Thermal resistance @ min. footprint Rinwa) --- --- 50

Thermal resistance @ 6¢cm? cooling area’ Rinwa) 38

1) Device on 50mm*50mm*1.5mm epoxy PCB FR4 with 6cm? (one layer, 70um thick) copper area for drain connection. PCB
is vertical without blown air.

4.3 Load Switching Capabilities and Characteristics
Parameter Symbol Limit Values Unit | Test Condition
atT;=-25...125°C, V;y=15...30V, Vo= 3.0..5.5V, min. | typ. | max.
unless otherwise specified
On-state resistance, I, = 0.5A, each channel mQ
T;=25°C 150 200
TJ- =125°C Ron - 270 320
two parallel channels, T;= 25°C:" 75 100
four parallel channels, T;= 25°C:" 38 50
Nominal load current A
one channel:" 1.4
two parallel channels:" 2.2
four parallel channels:" 4.4
Turn-on time to 90% V12 ton 64 120 |ps
R, = 47Q, Vp, = 0 to 5V
Turn-off time to 10% Vgyr" to 89 170
RL = 47Q, VDX = 5 tO OV
Slew rate on 10 to 30% Vg1 dv/dt,, 1 2 |Vips
Slew rate off 70 to 40% Vgyr -dV/dt 4 1 2

1) not subject to production test, specified by design

2) The turn-on and turn-off time includes the switching time of the high-side switch and the transmission time via the coreless
transformer in normal operating mode. During a failure on the coreless transformer transmission turn-on or turn-off time
can increase by up to 50ps.
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4.4 Operating Parameters
Parameter Symbol Limit Values Unit |Test Condition
atT;=-25...125°C, V,;,=15...30V, V= min. | typ. | max.
3.0...5.5V, unless otherwise specified
Common mode transient immunity" AV, gp/dt -25 - 25 |kV/ps |AV|go = 500V
Magnetic field immunity" Him 100 A/m | IEC61000-4-8
Voltage domain V,,, |Operating voltage Vi 11 35 \
(Output interface) [ yndervoltage shutdown Vipunden) 7 10.5
Undervoltage restart Voo(u_rst) 11
Undervoltage hysteresis | AV ngen) 0.5
Undervoltage current lob(uvio) 1 25 |mA |V, <7V
Operating current lenDL 10 14 |mA | All Channels
ON - no load
Leakage output current I\ (ot 5 30 |pA
(included in lpy)
Vpy = low, each channel
Voltage domain V¢ | Operating voltage Vee 3.0 55 |V
(Input interface) Undervoltage shutdown  |Vegungey | 2.5 2.9
Undervoltage restart Veow rsy 3
Undervoltage hysteresis | AVioyngen| - 0.1
Undervoltage current lccquvio) 1 2 mA |V, <25V
Operating current lcc(on) 4.5 6 mA
1) not subject to production test
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4.5 Output Protection Functions
Parameter” Symbol Limit Values Unit | Test Condition
atT;=-25.. 1_25°C, pr_=15---30V, Vee=3.0...5.5V, min. typ. | max.
unless otherwise specified
Initial peak short circuit current limit, each channel | I ¢y, A
T;j=-25°C, V, = 30V, t,, = 700ps 4.5
T;=25°C 3.0
T;=125°C 1.4

two parallel chan nels:? twice the current of one channel

four paraIIeI channels:z) four times the current of one channel
Repetitive short circuit current limit --- ---
T;=T; (see timing diagrams)

each channel:® | I ¢, 2.2

two parallel channels:? 2.2

four parallel channels:? 2.2
Output clamp (inductive load switch off)® Voniey 47 53 60 |V
at Vour = Vi - Vonie
Overvoltage protection Vib(az) 47
Thermal overload trip temperature? 4 T; 135 - |°C
Thermal hysteresis? AT, 10 - |K

1) Integrated protection functions are designed to prevent IC destruction under fault conditions described in the data sheet.
Fault conditions are considered as “outside” normal operating range. Protection functions are not designed for continuos

repetitive operation.
2) not subject to production test, specified by design

3) If channels are connected in parallel, output clamp is usually accomplished by the channel with the lowest VON(CL)

4) Higher operating temperature at normal function for each channel available

4.6 Diagnostic Characteristics at pin DIAG

Parameter Symbol Limit Values Unit | Test Condition
atT;=-25... 125°C, Vbt_,=_15...30V, Ve=3.0...5.5V, min. | typ. | max.

unless otherwise specified

Common diagnostic sink current | giagsink 5 MA | Vpjagon < 0.25 x
(overtemperature of any channel) T, = 135°C VCC

Common diagnostic source current | giagsource 100 pA
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4.7 Input Interface

Electrical Characteristics

Parameter
atT;=-25...125°C, V,,,=15...30V, V= 3.0...5.5V,
unless otherwise specified

Limit Values

Unit | Test Condition

min.

typ.

max.

Input low state voltage
(SI, DIS, CS, SCLK)

-0.3

0.3 x
Vee

Input high state voltage
(SlI, DIS, CS, SCLK)

0.7 x ---

VCC

Vet
0.3

Input voltage hysteresis
(SI, DIS, CS, SCLK)

mV

Output low state voltage
(SO)

0.25x
Vee

V  |C_<50pF,
R, > 10kQ

Output high state voltage
(SO)

0.75
Vee

X ——

Vet
0.3

Input pull down current
(SI, DIS)

100

MA

Input pull up current
(CS, SCLK)

100

Output disable time (transition DIS to logic low)"?
Normal operation

Turn-off time to 10% Vgt

R, = 47Q

85

170

us

Output disable time (transition DIS to logic low)"?®

Disturbed operation
Turn-off time to 10% Vg

tDIS

230

1) The time includes the turn-on/off time of the high-side switch and the transmission time via the coreless transformer.
2) If Pin DIS is set to low the outputs are set to low; after DIS set to high a new write cycle is necessary to set the output again.

3) The parameter is not subject to production test - verified by design/characterization

Datasheet
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4.8 SPI Timing
Parameter Symbol Limit Values Unit | Test Condition
atT;=-25... 12_5°C, pr=_15...30V, Vee=3.0...5.5V, min. typ. | max.
unless otherwise specified
Serial clock frequency fscik DC 20 |MHz
Serial clock period (1/fclk) tosLok) 50 -~ |ns
CS Setup time (falling edge of CS to falling edge of | tcgs 5
SCLK)
CS Hold time (rising edge of SCLK to rising edge | togy 10
of CS)
CS Disable time (CS high time between two teso 10
accesses)
Data setup time (required time Sl to rising edge of |tg, 6
SCLK)
Data hold time (falling edge of SCLK to Sl) thp 6 ---
SO Output valid time tvaLp
CL = 50pF 20
SO Output disable time tsoois 20 |ns
Delay to next CS cycle for multiple device tesomp 20 us |2
synchronization”
Input to output data transmission jitter tioy 8 20 2
1) necessary CS delay time to ensure a proper data update for multiple devices
2) not subject to production test, specified by design
4.9 Reverse Voltage
Parameter Symbol Limit Values Unit | Test Condition
atT;=-25... 12_5°C, Vbtf1 5...30V, V:=3.0...5.5V, min. typ. | max.
unless otherwise specified
Reverse voltage"?Rgyp = 0 Q Vip v
RGND = 150 Q -_— —_— 1
45
Diode forward on voltage -Von
IF =1.25A, Vp, = low, each channel 1.2
1) defined by Py
2) not subject to production test, specified by design
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410 Isolation and Safety-Related Specification

Parameter Value Unit Conditions

Rated dielectric isolation voltage V go 500 Vac 1 - minute duration®

Short term temporary overvoltage 1250 \ 5s acc. DIN EN60664-1 "
Minimum external air gap (clearance) 2.6 mm shortest distance through air.
Minimum external tracking (creepage) 2.6 mm shortest distance path along body.

1) not subject to production test, verified by characterization; Production Test with 1100V, 100ms duration

4.11 Reliability

For Qualification Report please contact your local Infineon Technologies office!
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Electrical Characteristics

Typ. on-state resistance Typ. on-state resistance
Ron = f(Tj) ; Vpp =15V ; Vin = high Ron = f(Wpp); /L= 0.5A ; Vin = high
0.3 0.3 T
125°C L
Q Q
z 02 // z 02
© / ©
25°C
0.15 /// 0.15
—’—//
T — T -25°C
0.1 0.1
0.05 0.05
(—)25 0 25 50 75 °C 125 010 15 20 25 30 35 40 V 50
- 7] — Wp

Typ. initial peak short circuit current limit
Iiscp) = f(Tj) ; Voo = 24V

3.2

2.8

IL(scp)

2.4

2.0

T 16

1.2

0.8

0.4

0
-25 0 25 50 75 °C 125
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Maximum allowable load inductance
for a single switch off, calculated
L =f(l.); Tisar = 125°C, Vbb=24V, R, =0Q

10,00 | ‘ ‘
H \ all channels simultaneously active

8,00

7,00
_I \
6,00

5,00 \

4,00 \

3,00 \

2,00 \

1,00 N

AN

0,00

300 500 700 900 mA 1300
—> ||_
Typ. transient thermal impedance
Zyhga=f(tp) @ min. footprint
Parameter: D=t,/T

Electrical Characteristics

Maximum allowable inductive switch-off

Energy, single pulse

Eas = f(IL); Tistat = 125°C, Vbb=24V

5,00

J

4,00

3,50

3,00

2,50

Eas

2,00
T 1,50
1,00
0,50

0,00

all channels simultaneously active

500 700

Typ. transient thermal impedance

Zihya=f(t;) @ 6cm? heatsink area

Parameter: D=tp/ T

102 = ::: ::: =i i mmmr ) ommmr = i mmmr ) ommmr 102
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N N
10° 2 2 100
o = =
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| |
T 111 | T
[/ |
10 ” ':' !:::: !::: H 10 K
HEHE
Hilll HNE
(1111 lIIIIlIII lIII ||||| lII
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oo IIIH 0 T .
107 10 ®10°10*10 10 %10 "10%10 " 10 g 10° 10~ 10 10 *10 *10 ®*10 %10 "10°%10 " 10% g 10°
- fp —- fp
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Package Outlines

5 Package Outlines
PG-DS0O-36 < 1120151
(Plastic Dual Small 3| < (Bl 5
Outline Package) 1.1=041 59 E »2 8 _ 9§.’
%HU | ‘ I ] i Q' [Te}
_ lt57asn _[HEH L 63 i K
0.65| || (Heatslug) =[04IC) (AMoId‘) Heatslug
0.25+0.13 36x 0.95:0.15
—=——=f=—1{&]0.25 W[A[B[C] 14.2+03 =0z
Bottom View
36 19 19 3% 3|3 3T
AnAdAAARARAAARAARM AAAAAARARAAAAAARM N § o %’
M| = Wy
Index Marking | [ L O ]
EO I N
al | A
THAETHNERERETaey THEHNTUREaaey Heatslug
1x45° |1 18 07, 1
159 +0.1 1) - {E (Metal)
(Mold)
") Does not include plastic or metal protrusion of 0.15 max. per side gps09181_1

Figure 14 PG-DSO36
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