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1 GENERAL
1.1 Scope
The Direct RF power injection method on the basis of IEC EN 62132-4 has been

performed on operational amplifiers in MSOP-8 package.

1.2 Devices under test (DUT):

DUT_1: XXXXX

Manufacturer: XXXXXXXXXXX

Package Marking: XXXX

Current consumption: 31 pA

DUT_2: XXXXX

Manufacturer: XXXXXXXXXXX

Package Marking: XXXX

Current consumption: 18 pA

Package: MSOP-8

Supply voltage level: V+=+15V
V-=-15V
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2 HARDWARE SETTINGS

2.1 Test configuration

Operating mode:  non inverting

symmetrical supply

Gain: 100

R2
| S|
U+
)
U- Uout
ra[]  [] e
4
R1: 10 kQ
R2: 1 MQ
R3: 10 kQ
2.2 Pinout
MSOP-§
Top View
O
OUTA | 1 8 |V+
A
-INA 2 —.+ 7 |ours
ANA|3 A 6|-NB
V- | 4 5 |<+INB
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2.3 Test board schematic
1 | Z | 3 | 7
i 4 EW
: g ClB :
|| RF_INPUT E 1 E PIN_CONTACT %I r = %
! ! : oUT_B
i i ouT_A N
L____BND __coupling network | —=- =
E g = |2
51l 15
X1
1 Ri4 RZ8
IC1A
23
) RZ — oUT_A
/OPU_DUFIL
i o g 3
GND GND GNID
RS R4
ICiB
yk LI
e p OUT_B
C s/opu_nuaL
als
GND GND GNID
5T N 4L
5 . O
- GND GND GND GL GNID GNID ENID GND
.| 2 chip inductance, 2580 Ohm / 180 MHz
n.e.s not equipped
LANGER [ opu_doku
EMU-Technik
Sheet: 171 |
1 | 2 | 3 | ]
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2.4 Test board
4 layers, 22 mm x 64 mm x 1.0 mm dimensions

Test board top:

, .
= S\ e ] A w4 T . .
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3 TEST CONDITIONS

3.1 Test Set-up

LF generator

\/

1 kHz
Power
—» | RF generator »| Modulator |—p amplifier
RF, AM 80%, 1 kHz
(amplitude modulation)
or
RF, CW (continuous wave)
DUT Coupling P501
P502
<_ network _@
& 10R, 6.8 nF t T
£
-
=2 GND plane
3
£ Y
[
[a}
Scope LF Scope RF
5
limiter value r.m.s. value 100%
 / | / monitored signal RF voltage

PC, XQC-ProbeControl control software
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3.2 Test equipment

Instrument Vendor Model Comment
Power supply STATRON Type 2229 2x0-40V/0-25A
RF generator HAMEG HM8134-3 RF generator
+ Modulator and
LF generator
RF power amplifier | AMPLIFIER 30W1000B 30 Watt
RESEARCH
Directional Coupler | RHODE & NAP-Z7 0,4 — 80 MHz
SCHWARZ
NRT-Z14 25 — 1000 MHz
Oscilloscope RF Tektronix TDS7404B 4 GHz digital
phosphor
oscilloscope
Oscilloscope LF Tektronix TDS3054 Limiter module
IC-Test system Langer Set P500 RF injection set for
IC
Langer Set 200/300 EFT injection set
for IC
Connection Board |Langer CB02
Oscilloscope Langer OA4005 4 Channel
Adapter
Control Unit Langer CuU 22
Ground Plane Langer GND 20-02

3.3 Fault criteria for failure evaluation

For the immunity evaluation the output signal of the operational amplifiers is
compared under influence of the disturbance with the undisturbed signal by using

the limiter function of an oscilloscope.

Immunity evaluation signal:

Maximum voltage variations:
Maximum time variations:
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3.4 Measurement Settings

Frequency [MHz]:

Range Step size
1to 10 1

10 to 100 10

100 to 1000 50

Presentation of

Immunity threshold curve with the voltage on a

immunity: resistor of 10 Q as the parameter.
P min: -23 dBm

V min (resistor): 0.01V

P max: 27 dBm

V max (resistor): 3.0V

Power step size 0,5dB

Power control

Normal mode

procedure: set frequency
power reduction (20 %)
200 ms stay
set controlled power
start validation mask test
1 s dwell time
stop validation mask test
control next power and / or frequency
Modulation: Continuous wave (CW)
or
Amplitude modulation (AM)
Test signal: Output of the operational amplifiers.
Date
Author
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Flowchart test procedure:

Start

Adjust / increase |«
the frequency

!

Adjust / increase
the power

Y

Wait for a certain No
retention time

Y

IC failure or abort
conditions fulfilled?

Y Yes

Save frequency and
power as an
abort case

Defined final
frequency reached?

Yes

End
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4 RESULTS

4.1 Normal operation mode

Legend:
Oscilloscope Channel: Colour: Signal name:
1 Blue ouT
Ref 1 Grey Limiter range of OUT

Normal operation mode:

Date
Author
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4.2 Fault description

Positive out of limit with continuous wave (CW):

No fault:_ _ - Fault:

@ Toomv & Hf400ps| A Ch1 4 0.00V| ©l 10omv & “H[400ps| A Chi & 0.00 V]

Positive out of limit with amplitude modulation (AM):

No fault:_

-

Fault:

=4

Ch 1 IR ~H[400ps| A Ch1 & 50.0mV| @ 1oomv & H[400ps| A Ch1 4 50.0mv|
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Negative out of limit with continuous wave (CW):

No fault:_ _ - Fault_:

:

@ Toomv & Hf400ps] A Ch1 % 38.0mv| @& toomv w  H400ps| A Ch1 \ 38.0mv

Negative out of limit with amplitude modulation (AM):

No fault: _ Fault_: _

:

@& toomv w  H[400ps| A Chl1 \-76.0mv i 100mv “H[400us| A Ch1 \=76.0mV,

Other out of limit with amplitude modulation (AM):

No fault:_ _ - Faul_t: _

.

=4

@& toomv w  H[400us| A Chil 4 22.0mv Ch 1 T “Hl400us| A Ch1 ¥ 22.0mv
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4.3 Test result diagrams

The detailed test results are located in the attached Excel-file

“OPV - DPI test results.xIs”.

chart DUT_1

10,000

1,000

voltage on IC [V]

0,100

0,010

chart DUT_1

10,000

1,000

voltage on IC [V]

0,100

0,010
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chart DUT_2
10,000

+INACW

-INACW
OUTACW
V+CwW
V-CwW
1,000
=
S}
c
o
[}
[=2)
8
B
>
0,100
0,010
1 10 100 1000
frequency [MHz]
chart DUT_2
10,000
+IN A AM
-INA AM
OUT A AM
V+AM
V- AM
1,000
=
1S]
c
o
[
g
©
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frequency [MHz]
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