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e Up to 100 Mbps Data Rate

o Single-ended or Differential Input Operation

e Very Wide Input Voltage Range

e Failsafe Output (logic high output for zero coil current)
e QOutput Enable (IL610)

® 3.3 Vor 5V Operation / Level Translation

® 2500 Vs Isolation (1 minute)

e Low Power Dissipation

¢ -40°C to 85°C Temperature Range

¢ 20 kV/us Minimum Common Mode Rejection
e UL1577 & IEC61010 Approval

¢ 8-Pin MSOP, SOIC, PDIP Packages

Applications

e CAN Bus / Device Net

Optocoupler Replacement

SPI interface

RS485, RS422, RS232

Digital Fieldbus

Size critical multi-channel applications

Description

The IL600 series are passive input digital signal isolators with
CMOS outputs and enhanced circuit performance over
optocoupler solutions in most standard isolation applications.
The devices are manufactured with NVE’s patented IsoLoop
GMR sensor technology giving exceptionally small size and
low power dissipation.

A single resistor is used to set maximum input current for
input voltages above 0.5 V. Improved dynamic performance is
available by adding a capacitor in parallel with the current
limit resistor. This versatile feature eliminates the need to hold
a wide variety of optocouplers in inventory since the IsoLoop
functions equally well at all data rates, edge speeds and
power supply levels, enabling use in most optocoupler
applications. The devices are available in the SOIC, PDIP and
MSOP packages.
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Absolute Maximum Ratings®

Parameters Symbol Min. Typ. Max. Units Test Conditions
Storage Temperature T -55 150 °C

Ambient Operating Temperature T, -55 125 °C

Supply Voltage Voo -0.5 7 \

Input Current I -25 25 mA

Output Voltage Vo -0.5 Vppt0.5 \4

Maximum Output Current Iy -10 10 mA

ESD 2 kV HBM

Note 1: Operating at absolute maximum ratings will not damage the device. Parametric performance is not guaranteed at absolute maximum ratings.

Recommended Operating Conditions

Parameters Symbol Min. Typ. Max. Units Test Conditions
Ambient Operating Temperature T, -40 85 °C
Supply Voltage Vo 3.0 55 \Y
Input Current I 0 5 mA
Output Current Tour -4 4 mA
Common Mode Input Voltage Ve 400 Vius
Insulation Specifications
Parameters Symbol Min. Typ. Max. Units Test Conditions
Creepage Distance (mm)
MSOP 3.010 mm
0.15" SOIC 4.026 mm
0.30" SOIC 8.077 mm
0.30" PDIP 7.077 mm
Internal Isolation Distance 9 pm
Leakage Current 0.2 pA 240 Vyys, 60 Hz
Barrier Impedance >10"]7 Q| pF
Rated Voltage (1minute), SOIC, PDIP Viso 2500 Ve 50 Hz to 60 Hz
Rated Voltage (1minute), MSOP Viso 1000 Ve 50 Hz to 60 Hz

Safety Approvals

IEC61010-2001
TUV Certificate Numbers: N1502812, N1502812-101

Classification: Reinforced Insulation

Pollution Material Max. Working
Model Package Degree Group Voltage
1L610-2E, IL611-2E, IL612-2E PDIP II 111 300 Vrms
IL613E, IL614E SOIC (0.3") 11 111 300 Vrms
1L610-3E, IL611-3E, IL612-3E, 1L613-3E, IL614-3E SOIC (0.15") 11 I 150 Vrms

UL 1577

Component Recognition program File #: E207481
Rated 2500V, for 1 minute (SOIC, PDIP), 1000V, for 1 minute (M SOP)

Electrostatic Discharge Sensitivity

This product has been tested for electrostatic sensitivity to the limits stated in the specifications. However, NVE recommends that all integrated
circuits be handled with appropriate care to avoid damage. Damage caused by inappropriate handling or storage could range from performance
degradation to complete failure.
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IL610 Pin Connections

1 NC | No internal connection
2 IN+ | Coil connection NC [1]| ® 8] Vi
3 IN- [ Coil connection
4 NC | No internal connection IN+ E 7] Va
5 GND | Ground return for Vpp IN- E 6] ouUT
6 OUT [ Data out
7 VoE | Output enable. Internally held low with NC [4] 5] GND
100 kQ
8 Vpp | Supply Voltage IL610
IL611 Pin Connections
1 IN;+ | Channel 1 coil connection
2 IN,- | Channel 1 coil connection IN+ [1] ® 18] Voo
3 IN,+ | Channel 2 coil connection -
4 IN,- | Channel 2 coil connection IN- 2 3 ouT,
5 GND | Ground return for Vpp IN+ E 6] our,
6 OUT, | Data out, channel 2
7 OUT, | Data out, channel 1 IN,- E 3 GND
8 Vpp | Supply Voltage
IL611
IL612 Pin Connections
1 IN; Data in, channel 1
2 | Vpp, | Supply Voltage 1 N, [1] ® ouT,
3 OUT, | Data out, channel 2
4 GND,; | Ground return for Vpp, Voor E Voo
5 GND, | Ground return for Vpp, OuT, E E N,
6 IN, Data in, channel 2
7 Vb2 | Supply Voltage 2 GND, [¢] E GND,
8 OUT, [ Data out, channel 1
IL612
IL613 Pin Connections
1 IN;+ | Channel 1 coil connection
2 NC | No connection (internally connected to pin IN+ [1] ® 16] Vi,
8) , .
3 IN;- | Channel 1 coil connection NG (2 E GND
4 IN,+ | Channel 2 coil connection IN- [3 3] our,
5 IN,- | Channel 2 coil connection
6 IN;+ | Channel 3 coil connection N+ [4] E ouT,
7 IN;- | Channel 3 coil connection
8 NC | No connection (internally connected to pin IN,- |5 2] Voo
2)
9 GND | Ground return for Vpp (internally INs+ E E NC
connected to pin 15)
10 | OUT; | Data out, channel 3 IN:- 17 o] our,
11 NC No connection NC [3 E GND
12 Vpp | Supply Voltage. Pin 12 and pin 16 must be
connected externally IL613
13 OUT, | Data out, channel 2
14 OUT, | Data out, channel 1
15 | GND | Ground return for Vpp (internally Note. Pin 12 and pin 16 must be connected externally.
connected to pin 9)
16 Vop | Supply Voltage. Pin 12 and pin 16 must be
connected externally

3
"
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IL614 Pin Connections

1 Vppi | Supply Voltage 1

2 | GND, | Ground return for Vpp, (internally Voo [1] @ 16] IN,-
connected to pin 8) . .

3 OUT, | Data out, channel 1 GND, E E GND,

4 RE | Channel 1 data output enable. Internally our, [3] 1] IN+
held low with 100 kQ '

5 IN, Data in, channel 2 RE [4] E OUT,

6 Vit | Supply connection for channel 2 and
channel 3 coils N, [5] 2] v,

7 IN; Data in, channel 3

8 | GND, | Ground return for Vpp, (internally Veon. [¢] 1] our,
connected to pin 2) .

9 GND, | Ground return for Vpp, (internally IN, E E NC
connected to pin 15) .

GND 9| GND
10 NC [ No Connection L8] °] 2

11 OUT; | Data out, channel 3 IL614
12 Vopy | Supply Voltage 2

13 OUT, | Data out, channel 2

14 IN;+ | Coil connection

15 GND, | Ground return for Vpp, (internally
connected to pin 9)

16 IN;- | Coil connection

Soldering Profile

300
| PREHEATING RATE 3°C + 1°C /-0.5°C /SEC. PEAK TEMPERATURE 260°C
REFLOW HEATING RATE 2.5° C + 0.5°C /SEC. = P
PEAK TEMPERATURE 230°C
/ e )
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w
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=2
g
z T — — SOLDERING TIME
< ' 30 SEC
E /,_-__-__-__-_'
3°C+1°C -0.5°C /SEC. —30 SEC—-
166 e——— 50 SEC ———
PRE HEATING TIME
< 150°C, 90 +30 SEC.
— — — — TIGHT
TYPICAL
ROOM
TEMPERATURE — . LOOSE
—_—
0 1 ] 1 1 | 1 1 ] 1 I ] 1 1 ] I ] 1 1 ] I 1 ] ] ]
0 50 100 150 200 250

TIME (SECONDS)



NVE—

NVE CORPORATION IL600 Series
A

Electrical Specifications

Electrical specifications are Ty, to Trax and 4.5 V to 5.5 V unless otherwise stated.

Parameters Symbol Min. Typ. Max. Units Test Conditions
Coil Input Impedance Zcor 47|I8 55)19 87||10 Q|;nH Tamp =25°C
Temperature Coefficient o
of C(I:il Resistance TC Reon 0.16 0.165 Q/°C
Input Threshold for Output Logic High Ing 0.5 1 mA
Input Threshold for Output Logic Low Inp 5 3.5 10 mA
Quiescent Current IL610, Ipp 2 3 mA Vop=5V,In=0

IL611, Ipp 4 6 mA

1L61 2, IDDI 2 3 mA

1IL612, Ipp, 2 3 mA

IL613, Ipp 6 9 mA

1L614, Ipp, 2 3 mA

1L614, Ipp, 4 6 mA
Logic High Output Voltage Vou 49 5 \ Vpp =35V, I,=20 uA

4.0 4.8 Vop=5V,Ip=4mA
Logic Low Output Voltage VoL 0 0.1 \4 Vpp =5V, Ip=-20 pA
0.2 0.8 VDD =5 V, I(): -4 mA
Logic Output Drive Current [Io| 7 10 mA
Switching Specifications at SV with Circuit Configuration # 1
Input Signal Rise and Fall Times tirs bir 1 us See Test Circuit 1
Data Rate 100 Mbps See Test Circuit 1
Minimum Pulse Width™” PW 10 ns See Test Circuit 1
Propagation Delay Input to Output tpHL 8 15 ns See Test Circuit 1
(High to Low)
Propagation Delay Input to Output tpLy 8 15 ns See Test Circuit 1
(Low to High)
Average Propagation Delay Drift tpLi 10 ps/°C
Pulse Width Distortion [tpy -tp u &) PWD 3 5 ns See Test Circuit 1
Propagation Delay Skew © tpsk -2 2 ns See Test Circuit 1
Output Rise Time (10-90%) tr 2 4 ns See Test Circuit 1
Output Fall Time (10-90%) tp 2 4 ns See Test Circuit 1
Common Mode Transient Immunity |CMyl,|CMy | 15 20 kV/us V=300 Veux
Switching Specifications at SV with Circuit Configuration # 2
Input Signal Rise and Fall Times tir, tir 50 ms See Test Circuit 2
Data Rate 20 Mbps See Test Circuit 2
Minimum Pulse Width™ PW 50 ns See Test Circuit 2
Propagation Delay Input to Output tpHL 15 40 ns See Test Circuit 2
(High to Low)
Propagation Delay Input to Output tpLy 15 40 ns See Test Circuit 2
(Low to High)
Average Propagation Delay Drift tpLy 10 ps/°C
Pulse Width Distortion [tpy -tp @ PWD 3.5 15 ns See Test Circuit 2
Propagation Delay Skew © tpsk -7 7 ns See Test Circuit 2
Output Rise Time (10-90%) tr 2 4 ns See Test Circuit 2
Output Fall Time (10-90%) tp 2 4 ns See Test Circuit 2
Common Mode Transient Immunity |CMyl,|ICM, | 15 20 kV/us V=300 Ve
Notes:

1. Minimum Pulse Width is the shortest pulse width at which the specified PWD is guaranteed.
2. PWD is defined as ‘ tp[[L, tan I
3. tpsk is equal to the magnitude of the worst case difference in tpy;, and/or tpry that will be seen between units at 25°C.
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Electrical specifications are Ty, to Tpax and 3.0V to 3.6V unless otherwise stated.

Parameters Symbol Min. Typ. Max. Units Test Conditions
Quiescent Current IL610, Ipp 1.3 2 mA Vop=33V,Ix=0

IL611, Ipp 2.6 4 mA

IL612, IDDI 1.3 2 mA

IL612, IDDZ 1.3 2 mA

IL613, Ipp 4 6 mA

1IL614, Ipp; 1.3 2 mA

1L614, Ipp, 2.6 4 mA
Logic High Output Voltage Vou 32 33 \Y Vpp=3.3V,1p=20 pA

3.0 3.1 Vpp=3.3V,Ip=4mA
Logic Low Output Voltage VoL 0 0.1 \ Vpp=3.3V,[,=-20 A
0.2 0.8 Vpp=33V,Io=-4mA
Logic Output Drive Current Io| 7 10 mA
Switching Specifications at 3.3V with Circuit Configuration # 1
Input Signal Rise and Fall Times tir, tir 1 us See Test Circuit 1
Data Rate 100 Mbps See Test Circuit 1
Minimum Pulse Width™ PW 10 ns See Test Circuit 1
Propagation Delay Input to Output tpHL 12 18 ns See Test Circuit 1
(High to Low)
Propagation Delay Input to Output tpLy 12 18 ns See Test Circuit 1
(Low to High)
Average Propagation Delay Drift tpLy 10 ps/°C
Pulse Width Distortion [tpy -tp @ PWD 3 5 ns See Test Circuit 1
Propagation Delay Skew © tpsk -2 2 ns See Test Circuit 1
Output Rise Time (10-90%) tR 3 5 ns See Test Circuit 1
Output Fall Time (10-90%) tp 3 5 ns See Test Circuit 1
Common Mode Transient Immunity |CMyl,|ICM, | 15 20 kV/us V=300 Ve
Notes.

4. The Minimum Pulse Width is the shortest pulse width at which the specified PWD is guaranteed.

5. PWD is defined as ‘ tp[[L, tpLH |
6.  tpsk is equal to the magnitude of the worst case difference in tpy;, and/or tpry that will be seen between units at 25°C.
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Test Circuits

These circuits show the configurations used to obtain the specifications on the previous pages. All applications should follow these
circuits closely. The circuits shown use the IL610. However, the input configuration applies to all the devices in the IL600 series.
A bypass capacitor should be placed across the current limit resistor to achieve the enhanced timing specifications. This capacitor
must be in all 3.3V applications unless true differential signalling is used.

The circuits shown are in the non-inverting configuration. The same technique must also be used for inverting configurations.

+V VDD v VDD
c Lo nF Lo nF
L~ Boosi 8 8
T “iLet0 _ T R IL610 _ T
3 3
= 6 JL = 6 1L
2|3 $ 233 $
15| 15|
—=15pF @ =15 pF
1K 1K
GND, 47 GND, ;GND1 47 GND,
Test Circuit #1 Test Circuit #2

Select a bypass capacitor value based on the rise and fall times of the input signal to be isolated. The value chosen is not critical
and can vary +/- 50% with little noticeable difference in device performance. This chart is shown as aguide.

For standard logic signals (t,.t, < 10 ns) a 16pF capacitor is recommended.

1000
Signal
Rise/Fall Time (ns)
500
16 2500 5000
CBoost (pF)

Choost Selector
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Operation

The IL600 series are current mode devices. Changes in current flow into the input coil result in logic state changes at the output.
One of the great advantages of the passive coil input is that both single ended and differential inputs can be handled without the
need for reverse bias protection. The internal GMR sensor switches the output to logic low if current flows from (In-) to (In+).
Only a single resistor is required to limit the input coil to the recommended 5 mA. This allows large input voltages to be used since
there is no semiconductor structure on the input.

The absolute maximum current through the coil of the IL600 series is 25 mA DC. The worst case logic threshold current is 5 mA.
While typical threshold currents are actually less than this, NVE recommends designing a 5 mA logic threshold current in each
application. In all cases, the current must flow from In- to In+ in the coil to switch the output low. This is the case for true or
inverted data, or single ended or differential configurations. Output logic high is the zero input current state.

Figure 1 shows the response of the IL600 series. The GMR bridge structure is designed such that the output of the isolator is logic
high when no field signal is present. The output will switch to the low state with approximately 3.5 mA of coil current, and switch
back to the high state when the input current falls below 1.5 mA. This allows glitch-free interface with low slew rate signals.

To calculate the value of the protection resistor (R1) required, use Ohm’s law as shown in the examples below. It should be noted
that we are concerned only with the magnitude of the voltage across the coil. The absolute values of Vi and V  are arbitrary.

Example 1. In this case, Tyoy = 25°C, VyHigh is 24 V, VyLow is 1.8

Coil Current V, and I, minimum is specified as 5 mA. Total loop resistance is:
mA

5

(RI+R ) = Vo= Vi) = 22.2Q _ 4440

? Teow 0.005
1.5
Losic Sts : Therefore,
ogic State : i
High || ; R1=(4440-55) Q2 =4385Q

Example 2. At a maximum operating temperature of 85°C,
Low I Tuax = 85°C, Tyom = 25°C, Vi High=5V, VyLow =0 V, and nominal
Reon =55 Q. At Tyx = 85°C

Figure 1. IL600 Series Transfer Function Reon = 55 + (Tuax - Tam) X TCR o
=55+(85-25)x0.165=55+9.9=65Q
Icon S Therefore, the recommended series resistor is
Vinu O -
Rl g Rl = VourVa) _p
: Icon_
55Q
Input
Coil -
: Ri= 80 _5-9350
: 0.005
VINI.O +
"""""""""" Allowance should also be made for the temperature coefficient of the
Figure 2. Series Resistor Calculation current limiting resistor to ensure that I, is at least 5 mA at the
Equivalent Circuit maximum operating temperature.
8
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Typical Resistor Values

The table shows typical values for the external resistor in 5 V and 3 V logic systems. As usual, use these values as approximate
and factor in application specifics such as temperature range required. If the

o -
Veon 0.125W, 10% Resistor expected temperature range is large, the designer may wish to use 5% or even 1%
33V 665 Q tolerance resistors to provide extra design latitude. Alternately, see the Applications
5V 1kQ section for circuit ideas which allow more generalized resistor selection.

Power Supplies

It is recommended that 47 nF ceramic capacitors be used to decouple the power supplies. The capacitors should be placed as close
as possible to the appropriate Vpp pin for optimum output wave shaping.

Applications Information

The IL600 series devices are current mode isolators. This means that a current of a certain magnitude and direction must flow in
the input coil to change the output logic state. Figure 3 shows a simplified transfer curve for a typical IL600 series data channel.

Bridge o/p (mV), The transfer function for
this device is essentially
— linear in nature. An applied

Bridge Output Response
— coil input current creates a
60 — magnetic field which
— causes the GMR bridge
Window of Operation 40 |- output to change in
\ P proportion to the applied
e /20/ B Comparator High Threshold field. The GMR bridge 1S
I N I ) A | LA 1 E 1 > connected to a comparator.
10,928,085 A2 2.0 0 2 G v ITOh e When the bridge output is
oF omparator Low Thresho Coil Current (mA) greater t han the

comparator high threshold
level the output will go
high. Similarly, when the
bridge output is less than
the comparator low
threshold, the output will
go low. The Window of
Operation shown in

Figure 3 highlights the
Figure 3. IL600 Series Transfer Function specified corners of
operation of the device. An
input current of approximately -3.5 mA or -1.5 mA will cause the device to hover around the comparator switching thresholds and
will produce an unstable output response. The recommendation for single-ended operation across the entire temperature range and
power supply range is that the magnitude of the coil current for a logic low is at least -5 mA and the magnitude of the coil current
for a logic high is between -0.8 mA and 0 mA. At this point it should be noted that the stated direction of the current is negative in
Figure 3 since we are creating a negative magnetic field with respect to Earth Field. Current is always fed into the In- terminal of
an IL6xx device. Since these currents are actually sourced, not sunk by the user, the specified currents are quoted as positive
values in the Electrical Specifications section of this data sheet.

When designing circuits using digital logic, most designers are aware that the input to a logic gate is differential with respect to
ground. The importance of the ground signal is such that separate ground layers, star points or planes usually need to be designed
into circuit boards with fast switching currents to reduce ground voltage bounce caused by inductance in ground returns. Ground
error voltages can be responsible for transmitted data errors in high speed circuits because of their impact on the effective logic
threshold voltage at any given instant. Similarly, when using the IL600 series devices, the designer should be aware that it is the
magnitude of the voltage across the coil which creates the current and not just the value of the input voltage. To illustrate this point
consider the following cases.

9
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The In- terminal I is connected via a 1 kQ current Vop
limiting resistor to the supply rail and the input is
connected to the In+ terminal. Assume the supply 8

voltage is +5 V and the input signal is a 5 V CMOS IL610 £7 c
1

M . . . . D I
signal. A 1 kQ resistor is selected to limit the current :'ata L )7 c 3
K 2 Ti

into the coil to 5 mA. For the purpose of this
illustration we will ignore the coil resistance. When a
logic high (+5 V) is applied to the input, the current
through the coil is zero. When the input is a logic
low ( 0 V), approximately 5 mA flows from the In-
side through the coil to the In+ side. Figure 3 shows
that the device will transition to both logic states + GND
easily under these conditions. Assume that the 5 V !
rail is now sitting at 5.5 V and the CMOS input

Data Out

GND,

signal is loaded so that its high level is only 4.5 V. Inverting Circuit Note. €, is 47 nF ceramic.
When a logic high (4.5 V) now appears on the input,

there is still a current of -1mA flowing through the

coil. Referring to Figure 3 shows that the device is sV Voo

getting close to the off-state threshold of
-1.5 mA and actually exceeds the specification of 1K IL610
-0.8 mA for this logic level. Some intermittent

operation may be expected in this case. The e 1L
designer must ensure that the difference between the 21+ Data Out
logic high voltage and the power supply voltage is 1L

such that the residual current in the coil is lower Data In

than 0.8 mA.

In the inverting configuration the design problem is
the same as the standard logic problem. The signal T

into the coil is now differential with respect to GND GND,
ground. The designer must ensure that the difference
between the logic low voltage and the ground point Non-Inverting Circuit Note. C, is 47 nF ceramic.
to which the coil is connected is such that the
residual current in the coil is lower than

0.8 mA. The usual design precautions regarding Figure 4. Inverting and Non-Inverting circuits

ground bounce should also be taken into
consideration.

The IL612 and IL614 devices have some inputs which do not offer non-inverting operation. The power supply to the device is
hardwired internally to the coil In- input. Therefore it is important to make sure that the power supply to the isolator is at the same
voltage as the power supply to the source of the input logic signal.

The IL600 devices are simple to use as long as it is remembered that the application must allow sufficient current (-5 mA) to flow
in the coil for an output logic low state, and close to zero current (-0.8 mA to 0 mA) to flow for an output logic high state.

Magnetic Field Booster

In all applications, it is possible to boost the signal seen by the GMR sensor. This can be of benefit in high temperature
applications or in cases where differential currents of SmA can not always be guaranteed. A small capacitor (see page 5) placed
across the current limiting resistor will effectively boost instantaneous current through the coil at the point of signal transition. The
resultant magnetic field has the effect of pushing the GMR bridge output through the comparator threshold voltage with reduced
propagation delay and improved pulse width distortion. Figure 5 shows how the capacitor is connected in the case of the IL610.
Note that the capacitor can be used in both inverting and non-inverting modes of operation. The use of the capacitor gives a great
deal of design headroom and can usually eliminate design concerns related to temperature range and power supply fluctuation. In
3.3 V applications the capacitor must be used. In 5 V applications where t,, t; < 1 s use of the capacitor is highly recommended.

10
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Differential or Single Ended Input

The IL610, IL611, IL613 and channel 1 of
the IL614 can be run with differential or
single-ended inputs. In the differential mode
current will flow through the coil in both
directions. This is not a problem for the
device. Figure 3 shows that current flowing
from In+ to In- (positive values of current in
the graph) will simply push the device into
the high state quicker than if the current was
allowed to passively return to zero. There are
many applications where the differential
option can be very useful. The most obvious
advantage of the devices over optocouplers
and other high-speed couplers in this regard
is that no reverse bias protection for the input

+BV

Data In

GND,

CZ
Data Out

Note. C, is 200 pF to 1 nF ceramic.
C, is 47 nF ceramic.

structure is required when it is subjected to a
differential signal. This reduces cost and

Figure 5. Use of the Signal Boosting Capacitor

C1

complexity. One of the more common applications is an isolated Differential Line Receiver. RS485 and RS422 signals can be

terminated on the IL610 at a fraction of the cost

of an isolated RS485 node.

Magnetic Field Immunity

All IsoLoop devices operate by imposing a
magnetic field on a GMR sensor which then
translates the change in field into a change in
output logic state. The devices are
manufactured with a magnetic shield above
the sensor. This shield acts as a flux
concentrator to boost the magnetic signal
from the internal coil and as a shield against
externally generated magnetic fields. The
shield will absorb surrounding stray flux until
it becomes saturated. At saturation the shield
is transparent to an external applied field and
the GMR sensor may react to the field. To
compensate for this effect, IsoLoop devices
use Wheatstone Bridge structures which are
only sensitive to differential magnetic fields.
In addition, the IL600 series allows several

Voo
18

istasge [T

L610

7 B |

2| RE
3
3 DE 2
1K

6 A

4 D
b

l GND,

Lj

GND,

Note. All capacitors are 47nF ceramic

ways of enhancing magnetic field immunity.

Figure 6. Isolated RS485 Receiver Using 1L.610

In general, applying a larger internal field will reduce the effect of an external field on the GMR sensor.

11




NVE—

NVE CORPORATION IL600 Series
A

Two main options for enhancing external magnetic field immunity are shown below.
1. Orientation of the device with respect to the field direction

An applied field in the direction of “H1” with respect to the A
orientation of the device will result in worst case immunity. In
this case the external field is operating in the same directionas ¢ ] e 8] Voo
the applied internal field. In one direction it will tend to help
switching while in the other it will tend to hinder it. This can IN+ [2] 7] Vi H1
result in unpredictable switching due to external magnetic H2
IN- [3]
fields.

An applied field in the direction of “H2” has considerably less NC [¢] 5] GND
effect on the sensor and will result in significantly higher
immunity levels as shown below.

6] ouT

2. Differential Signaling and Current Boosting.

In all cases driving the coil differentially will result in improved immunity. This is because the logic high state is now driven by an
applied field instead of the zero field as is the case with single ended operation. The more current present in the coil, the more
internal field is generated and the more immunity the device will have to external fields. The device may be safely driven with
+10 mA dc coil current.

Greatest magnetic immunity is achieved by adding the current boost capacitor shown in Figure 5. Very high immunity figures can
be achieved with this method.

Method Immunity Expected Immunity Description
A DC current of 16 A flowing in a conductor
Field applied in direction H1 +20 Gauss 1 cm away from the device could cause
disturbance

A DC current of 56 A flowing in a conductor
Field applied in direction H2 +70 Gauss 1 cm away from the device could cause
disturbance

A DC current of 200 A flowing in a conductor
+250 Gauss 1 cm away from the device could cause
disturbance

Field applied in any direction but with current
booster capacitor (1 nF) in circuit

Data Rate and Magnetic Field Immunity

In all IL600 series applications it is easier to disrupt an isolated dc signal with an external magnetic field than it is to disrupt an
isolated AC signal. Similarly, a DC magnetic field will have a greater effect on the device than an ac magnetic field of the same
effective magnitude. For example, signals with pulses greater than 100 ps in duration are more susceptible to the effects of
magnetic fields than those where the pulse width is shorter. For input signals greater than 1 MHz, a 1 nF current boost capacitor
will provide as much as 400 Gauss immunity, while the same input capacitor might only provide 70 Gauss of immunity on a

50 kHz signal.

12
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Application Diagrams

Note: In all applications if Vpp is 3.3 V Cg,osy must be used. (See Test Circuit #1)

Vo A
SJA1000
Vi 7 1 8
22 — | TXD Rs
Voo [ 8 2 7
8 v |21 1 J_ GND CANH
— Vg ss2 0 P Voo: 1 Cs
RX1 3 To, L3 vee cANL 8
L 4
. __% ‘ ‘53 RXD Vref |2
o 1 — IL612 4 1K
18
T Vo PCA82C250
12 e
Vb3 Cé T
13 X0 T
i TX1 VSSS E
| S
1K [J Rs
¢ GND, $ GND,
Note. All capacitors are 47 nF ceramic
Isolated CAN Bus
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NVE CORPORATION IL600 Series

Note: In all applications if Vpp is 3.3 V Cg,ost must be used. (See Test Circuit #1)

— VDDl VDDZ
8
C']J; 1 ISL8487E c=
3
— 16
2
R 3 - 15 390R
. + 14 —— 1 R
DE 7
1K | |5 3 ’ 13 _ +»>—B
- 2 RE
6 12]
1
1 TG s DE 220R
D (7] + 10
T
K 18 9 | 6
<4Pp— A
IL614 . b I\ E]
390R
5

IGND1 J7 GND,

Note. All capacitors are 47nF ceramic.

Isolated RS485 — Fractional Load
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NVE CORPORATION IL600 Series
A

Note: In all applications if Vpp is 3.3 V Cg,ost must be used. (See Test Circuit #1)

—  +5 \/ — 10-20 600 V max.
2] m3oon [
~N
3 1
8
IL610 1 1]y R2102 g | =
3 Cl cC B 1
z ; 6 T
Hi-Drive . |2 | + 2 7 — N
® y HIN HO ——:—| l—
8 3 6
IL610 LIN Vg o
T To Load
3 CZ —O
_ - 6
Lo-Drive — 2| +5 | 4 COM LO —:I—|5 l—
1K 5 ‘—‘

IGNDl YL GND,

Note. Capacitors C, and C, are 47 nF ceramic.

Single Phase Power Control
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NVE CORPORATION IL600 Series
A

Note: In all applications if Vpp is 3.3 V Cg,ost must be used. (See Test Circuit #1)

— Voot J_ ™
1 16 0.1 pF
0.1 yF 'I:J: 3 v+ _-|2
4
L]
0.1 pF 6
Ts] YT
Yoo 1L612 = 0.1pF
8 11 14
TD ,L 1 Tl Tlour
—7] Voar | 7]
RD —i3 =C
1T 31K
e A Rigy Rl P2
\Iln:
10 7
RTS 1K 1 ‘[% 8 T2 T20ur
1 F 2 Voos l
CTS 3 TG 1k o 6
4 8 L1 R2our R2iy
C,& IL612 5] |
HIN232A
15
l GND, $ GND,
Note. Capacitors C, to C, are 47 nF ceramic
Isolated RS232
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—
NVE CORPORATION

Package Drawings, Dimensions and Specifications

8-pin MSOP Package
Dimensions: inches (mm)
0.114 (2.900) min
0.122(3.100) max o |4
H H H H /;J T 0,006 (0. 4000
0.114(2.900) 0.027 (0.700)
0122 (3.100)
0,189 (4.800) 0.032 (0.800)
O mno 050)
0.019 (0.500) 0.006 (0, I‘[JF
0.031 (0.800)
1 2 3 _ﬁ
r 0,005 (0,130)
0.010 (0.250) —f fe—
0,006 (0, 400) |-_ 0.009 (0.230)
8-pin SOIC Package
Dimensions: inches (mm)
0.189 (4.80) min
0.197 (5.00) max & ||
H H H H /J 0.016 (0.40)
. T 0016 (040)
0.150 (3.80) 0.050 (1.27) B
0.228 (5.80) 0.157 {4.00) 0.054 (137)
0.244 (6.20) 0.069 (1.75)
O 0.010 (0.25) —‘I'—
0.020 (0.50) w
xd5° | 0.040 (1.016) 0.010 (0.25)
1 2] 3 T ﬂ 0.060 (1.524)
0013 (0.33) . o 0.008 (0.19)
0.020 (0.51) I'_ 0.010 (0.25)
8-pin PDIP Package
Dimensions: inches (mm)
min
max
[L| ["—‘ 0.290 (7.366) 0.55 (1.397) ’ \ 0.120 (3.048)
0310 (7.874) ‘ 065 (1.651) [ 0.150 (3.810)
0.240 (6.096) j—
0,260 (6.604)
0.015 (0.381)
0008 (0.203) 0.035 (0.889)
0.030 (0,762 : )
0.015 (0.381) O79 0.090 (2.286)
1 2 3 0.045 (1.143)
Lrl Lu—l |—u—| LLI 0.015_(0.380) J 0.110 (2.794)
0.370 (9.398) 0.300 (7.620) “_Ll E 0023 (0.534) 0.045 (1.143)
0,400 (10.160) 0.370 (9.398) | 0.065 (1.651)
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NVE CORPORATION IL600 Series
A

0.15" 16-pin SOIC

Pin 1
Indent 0.152 (3.861)

. 0.157 (3.988) Dimen?;ciigs: inches (mm)
E& Ny Hax

0.050 (1.270) 0.054 (1.372)

1]
| [ \
LT

.

J" - 10004 0102
0.040 (1.016) 0010 (0:249)
W 5 . o 11529
T
e
0.008 (0.191)
“To.013 (0330 0.010 (0.249)
0.020 (0.508 —~| |._0.010 (0.245) ;50
= O30 [ 0020 (0.508) =
1 I 1 ]

—
0.228 (5.791) 0.016 (0.406)
0.244 (6.197) 0.050 (1.270)" "

0.3" 16-pin SOIC

Dimensions: inches (mm)

min
e 0.397(10.084)
. - 7°TIYP
< 0.413(10.490) > > ﬁ 0.092(2.337)
Pin 1 }_ ; 0.104(2.642)
"B A HA H H H H indant 0.080(2.032)
0.100(2.54)
8 10 K $
0.040(1.016)
neoeL520 <—  0.004(0.1016
0.011(0.279)
: 0.2371?.290%
@ .297(7.544 0.010(0.254)
7 _TYP 5
TPy & 45
/2 [ 0.020(0.508) "
0.394 (10.007) 0.291(7.391) —— 0°-8"TYP
0.419 (10.643) 0.299(7.595) itg—\:ql\‘ V_

i i [ [ [ 0.009(0.229) 0.016(0.41) ' F
. 0.012(0.305) 0.050(1.27)
0.013(0.330) Lﬁ
0.020(0.508)
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NVE CORPORATION IL600 Series
A

Ordering Information and Valid Part Numbers

IL 610 -1 E TR13

IL =

19

2 Receive Channel

» Product Family

Isolators

IL610 Valid IL612 Valid
Part Numbers Part Numbers
Ly Bulk Package IL610-1E IL612-2E
Blank = Tube IL610-2E IL612-3E
TR7 = 7" Tape and Reel IL610-3E IL612-3ETR7
TRI3 = 13" Tape and Reel IL610-5E IL612-3ETRI3
IL610-1ETR7
» Lead Frame Plating Material itg:g?gﬁz IL613 Valid
E = 100% Tin (Lead Free - -
o ( ) IL6103ETR13 Part Numbers
» Package Type IL613E
Blank = 0.3" SOIC IL611 Valid IL613ETR13
-1 = MSOP Part Nunshers IL613-3E
-2 = PDIP ' IL613-3ETR13
:g - g‘;i;?lc IL611-1E
ILol1-2E IL614 Valid
» Base Part Number IL611-3E Part Numbers
4 610 = Single Channel TEGI1SE
B g_ N IL611-1ETR7 IL614E
611 = 2 Drive Channels
612 = 1 Drive Channel IL611-3ETR7 IL614ETRI13
{ Racaiva Cham;cl IL611-1ETRI13 IL614-3E
613 = 3 Drive Channels IL611-3ETR13 IL614-3ETR13
614 = 2 Drive Channels,
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NVE CORPORATION IL600 Series
A

Revision History

ISB-DS-001-IL600-F Changes
. Data rate increased to 100 Mbps

Boost Capacitor information added for 5 V and 3.3 V applications.
Input threshold for logic low changed to 0.5 mA

1

2

3

4. Test circuits added
5 Boost capacitor selection graph added.
6

Note that boost capacitor must be used on all 3.3 V applications added to all
application diagrams.

ISB-DS-001-IL600-E Changes
7. UL File Number and TUV Certificate numbers added to page two
8. Soldering profile added to page four.
ISB-DS-001-IL600-D Changes
9. IL600 Series data sheet has been created from the division of ISB-DS-001-IL600-B
into separate IL600A and IL600 data sheets. Revision C was not published.
10. Leaded parts option removed.
11. Applications added.
20
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NVE CORPORATION IL600 Series
A

About NVE

An ISO 9001 Certified Company

NVE Corporation is a high technology components manufacturer having the unique capability to combine leading edge Giant
Magnetoresistive (GMR) materials with integrated circuits to make high performance electronic components. Products include
Magnetic Field Sensors, Magnetic Field Gradient Sensors (Gradiometer), Digital Magnetic Field Sensors, Digital Signal Isolators
and Isolated Bus Transceivers.

NVE is a leader in GMR research and in 1994 introduced the world’s first products using GMR material, a line of GMR magnetic
field sensors that can be used for position, magnetic media, wheel speed and current sensing.

NVE is located in Eden Prairie, Minnesota, a suburb of Minneapolis. Please visit our Web site at www.nve.com or call 952-829-
9217 for information on products, sales or distribution.

NVE Corporation

11409 Valley View Road

Eden Prairie, MN 55344-3617 USA
Telephone: (952) 829-9217

Fax: (952) 829-9189

Internet: www.nve.com

e-mail: isoinfo@nve.com

The information provided by NVE Corporation is believed to be accurate. However, no responsibility is assumed by NVE
Corporation for its use, nor for any infringement of patents, nor rights or licenses granted to third parties, which may result from
its use. No license is granted by implication, or otherwise, under any patent or patent rights of NVE Corporation. NVE
Corporation does not authorize, nor warrant, any NVE Corporation product for use in life support devices or systems or other
critical applications, without the express written approval of the President of NVE Corporation.

Specifications shown are subject to change without notice.

ISB-DS-001-1L600-F
January 19, 2005
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