ANALOG Fully Differential, SD Video Filter Amplifier

DEVICES

with Output Short-to-Battery Protection

ADA4433-1

FEATURES

Qualified for automotive applications
Output overvoltage (short-to-battery) protection up to 18V
Short-to-battery output flag for wire diagnostics
Output short-to-ground protection
Fifth-order, low-pass video filter
0.1 dB flatness to 3 MHz
-3 dB bandwidth of 10 MHz
45 dB rejection at 27 MHz
Ultralow power-down current: 13.5 pA typical
Low quiescent current: 13.2 mA typical
Low supply voltage: 2.7Vto 3.6 V
Small package: 3 mm x 3 mm LFCSP
Wide operating temperature range: —40°C to +125°C

APPLICATIONS

Automotive rearview cameras
Automotive video electronic control units (ECUs)
Surveillance video systems

GENERAL DESCRIPTION

The ADA4433-1 (differential output) is a fully integrated video
reconstruction filter that combines overvoltage protection (short-
to-battery [STB] protection) and short-to-ground (STG) protection
on the outputs with excellent video specifications and low power
consumption. The combination of STB protection and robust ESD
tolerance allows the ADA4433-1 to provide superior protection
in the hostile automotive environment.

The ADA4433-1 is a fully differential video filter that can be
used as a fully differential input to a differential output or as a
single-ended input to a differential output, allowing it to easily
connect to both differential and single-ended sources. It is
capable of driving twisted pair or coaxial cable with minimal
line attenuation. Differential signal processing reduces the
effects of ground noise, which can plague ground referenced
systems. The ADA4433-1 is ideal for differential signal processing
(gain and filtering) throughout the signal chain, simplifying the
conversion between single-ended and differential components.
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Figure 1.

The short-to-battery protection integrated into the ADA4433-1
protects against both dc and transient overvoltage events caused
by accidental shorts to the battery voltage up to 18 V. The Analog
Devices, Inc., short-to-battery protection eliminates the need
for large output coupling capacitors and other complicated circuits
used to protect standard video amplifiers, saving space and cost.

The ADA4433-1 features a high-order filter with —3 dB cutoff
frequency response at 10 MHz and 45 dB of rejection at 27 MHz.
The ADA4433-1 features an internally fixed gain of 2 V/V. This
makes the ADA4433-1 ideal for SD video applications, including
NTSC and PAL.

The ADA4433-1 operates on a single supply as low as 2.7 V and
as high as 3.6 V while providing the dynamic range required by the
most demanding video systems.

The ADA4433-1 is offered in an 8-lead, 3 mm x 3 mm LFCSP
package and is rated for operation over the wide automotive
temperature range of —40°C to +125°C.
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ADA4433-1

SPECIFICATIONS

Ta=25°C,+Vs=33V,Vuny=0.5V, Re = 150 Q, unless otherwise specified.

Table 1.
Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMIC PERFORMANCE
—3 dB Small Signal Bandwidth Vo=0.2Vp-p 9.9 MHz
—3 dB Large Signal Bandwidth Vo=2Vp-p 8.8 9.9 MHz
ADA4433-1W only: Tmin to Tmax 82 MHz
1 dB Flatness Vo=2Vp-p 7.7 8.7 MHz
ADA4433-1W only: Twin to Tmax 7.2 MHz
0.1 dB Flatness Vo=2Vp-p 3 MHz
Out-of-Band Rejection f=27 MHz 41 45 dB
ADA4433-1W only: Tmin to Tmax 39 dB
Differential Gain Modulated 10-step ramp, sync tipat 0V 0.5 %
Differential Phase Modulated 10-step ramp, sync tip at 0 V 1.7 Degrees
Group Delay Variation f=100 kHz to 5 MHz 8 ns
Pass Band Gain 5.89 6 6.15 dB
ADA4433-1W only: Twin to Tmax 571 6.28 dB
NOISE/HARMONIC PERFORMANCE
Signal-to-Noise Ratio 100% white signal, f = 100 kHz to 5 MHz 67 dB
INPUT CHARACTERISTICS
Input Common-Mode Voltage Range 0to21 0to22.2 0to2.3 Vv
ADA4433-1W only: Tmin to Tmax 0to 2.0 0to 25 \%
Input Resistance Differential 800 kQ
Common-mode 400 kQ
Input Capacitance Common-mode 1.8 pF
Input Bias Current 30 pA
CMRR Van=Van=0.1Vto 1.1V -55 dB
OUTPUT CHARACTERISTICS
Output Offset Voltage Vin=V-n=0V 1.65 1.9 Vv
ADA4433-1W only: Tmin to Tmax 1.9 \%
Output Voltage Swing Each single-ended output, R, dm =150 Q 0.54 +Vs—055 |V
ADA4433-1W only: Tmin to Tmax 0.6 +Vs-0.6 Vv
Linear Output Current +29 mA
Short-Circuit Output Current +60 mA
Output Balance Error DCto f=100kHz, Vin=0.5V p-p -50 dB
SHORT TO BATTERY
Overvoltage Protection Range +Vs 18 Vv
ADA4433-1W only: Tmin to Tmax 18 \%
STB Output Trigger Threshold Each output back termination =37.5Q 5.0 5.4 57 \%
ADA4433-1W only: Tmin to Tmax 4.9 6.0 \%
Disconnect Time After the fault is applied 150 ns
Reconnect Time After the fault is removed 300 ns
POWER SUPPLY
Power Supply Range' Maximum variation outside this range < 4% 2.7 3.6 \'%
Quiescent Current No input signal, no load 13.2 18 mA
ADA4433-1W only: Tmin to Tmax 19 mA
Quiescent Current, Disabled ENA=0V 13.5 22 MA
ADA4433-1W only: Tmin to Tmax 30 pA
Quiescent Current, Short-to-Battery | Short-to-battery fault condition: 18 V 18 mA
PSRR A+Vsrppe =+0.3 V -57 dB
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ADA4433-1

Parameter Test Conditions/Comments Min Typ Max Unit
ENABLE PIN
Input Leakage Current ENA = high/low +0.3/-14 pA
LOGIC OUTPUT/INPUT LEVELS
STB Vou Vour = 5.7 V (fault condition) 3.3 Y
STB Vor Vour < 5V (normal operation) 0.02 Vv
ENA Vi Input voltage to enable device >2.4 \"
ENA Vi Input voltage to disable device <0.6 \%
OPERATING TEMPERATURE RANGE -40 +125 °C

' See the Operating Supply Voltage Range section for a detailed explanation.
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ADA4433-1

ABSOLUTE MAXIMUM RATINGS

Table 2.

Parameter Rating

Supply Voltage 4V

Output Common-Mode Voltage 2V

Input Differential Voltage +Vs

Power Dissipation See Figure 2
Storage Temperature Range —-65°Cto +125°C
Operating Temperature Range —40°C to +125°C
Lead Temperature (Soldering, 10 sec) 260°C

Junction Temperature 150°C

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

THERMAL RESISTANCE

0 is specified for the device soldered to a high thermal
conductivity 4-layer (2s2p) circuit board, as described in
EIA/JESD 51-7.

Table 3.
Package Type 0sa Oic Unit
8-Lead LFCSP 50 5 °C/W

MAXIMUM POWER DISSIPATION

The maximum safe power dissipation in the ADA4433-1 package
is limited by the associated rise in junction temperature (Tj) on
the die. At approximately 150°C, which is the glass transition
temperature, the plastic changes its properties. Exceeding a
junction temperature of 150°C for an extended time can result
in changes in the silicon devices, potentially causing failure.

The power dissipated in the package (Pp) is the sum of the
quiescent power dissipation and the power dissipated in the
package due to the load drive for all outputs. The quiescent
power is the voltage between the supply pins (Vs) times the
quiescent current (Is). The power dissipated due to the load
drive depends on the particular application. For each output,
the power due to load drive is calculated by multiplying the load
current by the associated voltage drop across the device. The
power dissipated due to the loads is equal to the sum of the
power dissipations due to each individual load. RMS voltages
and currents must be used in these calculations.

Airflow increases heat dissipation, effectively reducing 6. Figure 2
shows the maximum power dissipation in the package vs. the
ambient temperature for the 8-lead LFCSP (50°C/W) on a JEDEC
standard 4-layer board. 051 values are approximate.
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Figure 2. Maximum Power Dissipation vs.
Ambient Temperature for a 4-Layer Board

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
‘ without detection. Although this product features

patented or proprietary protection circuitry, damage

‘!ﬁ I\ may occur on devices subjected to high energy ESD.

Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

ADA4433-1
AN 1] ] +IN
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+vg 3| | (Notto | le GND
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+OUT 4|0 {]s —out

NOTES
1. THE EXPOSED PAD CAN BE CONNECTED
TO THE GROUND PLANE.
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Figure 3. Pin Configuration, Top View

Table 4. Pin Function Descriptions

Pin Mnemonic | Description

No.

1 —-IN Inverting Input.

2 STB Short-to-Battery Indicator Output. A logic high indicates a short-to-battery condition, and a logic low indicates
normal operation.

3 +Vs Positive Power Supply. Bypass with a 0.1 uF capacitor to GND.

4 +OUT Noninverting Output.

5 -OuT Inverting Output.

6 GND Ground.

7 ENA Enable Function. Connect to +Vs or float for normal operation; connect to GND for device disable.

8 +IN Noninverting Input.

EPAD The exposed pad can be connected to the ground plane.
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ADA4433-1

TYPICAL PERFORMANCE CHARACTERISTICS

Ta=25°C,+Vs=33V,Vuny=0.5V, Re = 150 Q, unless otherwise specified.

GAIN (dB)

GAIN (dB)

12
6

Vour =0.2V p-p ]
\\

\’

"\

Vour =2.0V p-p \

1

10 100

FREQUENCY (MHz)

Figure 4. Frequency Response at Various Output Amplitudes

12

” T T TTTTT
Vour =2.0V p-p |

1

10 100
FREQUENCY (MHz)

10597-007

10597-008
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Figure 7. 1 dB Flatness Response at Various Output Amplitudes
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Figure 8. 1 dB Flatness Response at Various Temperatures
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Figure 19. STB Output Response vs. Short-to-Battery Voltage on Outputs
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ADA4433-1

THEORY OF OPERATION

The ADA4433-1 with short-to-battery and short-to-ground
protection is designed as a fifth-order, low-pass filter with a
fixed gain of 2 that is capable of driving 2 V p-p video signals
into doubly terminated video transmission lines on a single
supply as low as 2.7 V. The filter has a 1 dB flatness of 9 MHz
and provides a typical out-of-band rejection of 45 dB at 27 MHz.

The ADA4433-1 is a fully differential filter/driver that is also
designed for compliance with both ac- and dc-coupled inputs
and outputs. The ADA4433-1 can be driven by a differential or
single-ended source and provides a fully differential output signal
that is biased at a voltage equal to half the supply voltage (+Vs/2).
When the devices is used with a single-ended input source, bias
the inverting input, —IN, at the middle of the input voltage range
applied to the noninverting input, +IN, allowing each output
signal to swing equally around the midsupply point (see the
Configuring the ADA4433-1 for Single-Ended Input Signals
section). This is particularly important to maximize output
voltage headroom in low supply voltage applications.

SHORT CIRCUIT (SHORT-TO-GROUND) PROTECTION

The ADA4433-1 includes an internal protection circuit that limits
the output sink or source current to 60 mA. This short-circuit
protection prevents damage to the ADA4433-1 when the output(s)
are shorted to ground, to a low impedance source, or together for
an extended time. In addition, the total sink or source current for
both outputs is limited to 50 mA, which helps protect the device in
the event of both outputs being shorted to a low impedance.
However, the short circuit protection does not affect the normal
operation of the device because one output sources current
while the other output sinks current when driving a differential
output signal.

OVERVOLTAGE (SHORT-TO-BATTERY) PROTECTION

The ADA4433-1 includes an internal protection circuit to ensure
that internal circuitry is not subjected to extreme voltages or
currents during an overvoltage event applied to its outputs. A
short-to-battery condition usually consists of a voltage on the
outputs that is significantly higher than the power supply
voltage of the amplifier. Duration can vary from a short
transient to a continuous fault.

The ADA4433-1 can withstand voltages of up to 18 V on its
outputs. Critical internal nodes are protected from exposure to
high voltages by circuitry that isolates the output devices from
the high voltage and limits internal currents. This protection is
available whether the device is enabled or disabled, even when
the supply voltage is removed.

The output devices are disconnected when the voltage at the
output pins exceeds the supply voltage. After the overvoltage
condition is removed, internal circuitry pulls the output voltage
back within normal operating levels. The output devices are
reconnected when the voltage at the output pins falls below the
supply voltage by about 300 mV. When the ADA4433-1 is used
with a doubly terminated cable, the voltage sensed at the output
pins is lower than the voltage applied to the cable by the voltage
drop across the back termination resistor. The maximum voltage
drop across the back termination resistor is limited by the short-
circuit current protection; therefore, the threshold at which the
overvoltage protection responds to a voltage applied to the cable is

Vruresn casre) = + Vs + IimirRr

where:

Vrnresh casip) is the voltage applied to the cable that activates the
internal isolation circuitry.

+Vs is the positive supply voltage.

Iunarr is the internal short-circuit current limit, typically 50 mA.
Rr the back termination resistance.

If the voltage applied to the cable is lower than Vrzress casis), the
voltage seen at the output pins is lower than the supply voltage,
so0 no overvoltage condition is detected. However, the internal
circuitry is protected by the short-circuit current limit; therefore,
the ADA4433-1 can withstand an indefinite duration short to any
positive voltage up to 18 V without damage.

SHORT-TO-BATTERY OUTPUT FLAG

In addition to the internal protection circuitry, the short-to-battery
output flag (STB pin) indicates an overvoltage condition on either
or both output pins. The flag is present whenever the internal
overvoltage protection is active; therefore, it is available when
the device is enabled or disabled. It is not available, however, when
the supply voltage is removed, although the internal protection
is still active. The threshold at which the short-to-battery flag is
activated and deactivated is the same as the threshold for the
protection circuitry.

Table 5. STB Pin Logic

STB Pin Output Device State

High (Logic 1)
Low (Logic 0)

Overvoltage fault condition
Normal operation
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ESD PROTECTION

All pins on the ADA4433-1 are protected with internal ESD
protection structures connected to the power supply pins (+Vs
and GND). These structures provide protection during the
handling and manufacturing process.

The outputs (+OUT and —OUT) can be exposed to dc voltages
well above the supply voltage in an overvoltage event; therefore,
conventional ESD structure protection cannot be used. Instead,
the outputs are protected by Analog Devices proprietary ESD
devices, which allow protection and recovery from an overvoltage
event while providing ESD protection well beyond the handling
and manufacturing requirements.

ENABLE/DISABLE MODES (ENA PIN)

The power-down or enable/disable (ENA) pin is internally pulled
up to +Vs through a 250 kQ resistor. When the voltage on this
pin is high, the amplifier is enabled; pulling ENA low disables
the ADA4433-1, reducing the supply current to a very low 13.5 pA.
With no external connection, this pin floats high, enabling the
amplifier.

Table 6. ENA Pin Function

ENA Pin Input Device State
High (Logic 1) Enabled
Low (Logic 0) Disabled
High-Z (Floating) Enabled

OPERATING SUPPLY VOLTAGE RANGE

The ADA4433-1 is specified over an operating supply voltage
range of 2.7 V to 3.6 V. This range establishes the nominal
utilization voltage at which the device performs in conformance
with its specifications. The operating supply voltage refers to
sustained voltage levels and not to a momentary voltage
excursion that can occur due to variation in the output of the
supply regulator. When the device is operating at the limits of the
operating supply voltage range (2.7 V and 3.6 V), excursions
lower than the minimum of 2.7 V and higher the maximum of
3.6 V must be no greater than 4%. Supply voltage excursions
greater than 4% (but less than the absolute maximum) can lead
to some performance degradation; however, they do not damage
the device.
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APPLICATIONS INFORMATION

FULLY DIFFERENTIAL TRANSMISSION MODE

The ADA4433-1 is designed to be used as a fully differential driver.
The differential outputs of the ADA4433-1 allow fully balanced
transmission using twisted or untwisted pair cable. In this
configuration, the differential output termination consists of two
source resistors, one on each output, each equal to half the receiver
input termination. For example, in a 75 Q) system, each output of
the ADA4433-1 is back terminated with 37.5 Q) resistors that are
connected to a differential resistance of 75 ) at the receiver (see
Figure 22).

DRIVER PCB

37.5Q

O 2—4
ADA4433 < ADA4830-1
S O 2o

NEGATIVE WIRE

POSITIVE WIRE
+

10597-027

Figure 22. Fully Differential Mode

PRINTED CIRCUIT BOARD (PCB) LAYOUT

As with all high speed applications, attention to PCB layout is of
paramount importance. Adhere to standard high speed layout
practices when designing with the ADA4433-1. A solid ground
plane is recommended. Place a 0.1 pF surface-mount, ceramic
power supply decoupling capacitor as close as possible to the
supply pin.

Connect the GND pin to the ground plane with a trace that is as
short as possible. Use controlled impedance traces of the shortest
length possible to connect to the signal I/O pins and do not run the
traces over any voids in the ground plane. A 75 Q) impedance level
is typically used in video applications. All signal outputs of the
ADA4433-1 should include series termination resistors when
driving transmission lines.

When the ADA4433-1 receives its inputs from a device with
current outputs, the required load resistor value for the output
current is most often different from the characteristic impedance of
the signal traces. In this case, if the interconnections are sufficiently
short (less than 2 inches), the trace does not need to be terminated
in its characteristic impedance.
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CONFIGURING THE ADA4433-1 FOR SINGLE-
ENDED INPUT SIGNALS

The ADA4433-1 is a fully differential filter/driver that can be
used as a single-ended-to-differential amplifier or as a differential-
to-differential amplifier. In single-ended-to-differential output
applications, bias the —IN input appropriately to optimize the
output range. To make the most efficient use of the output range
of the ADA4433-1, especially with low supply voltages, it is
important to allow the differential output voltage to swing in
both a positive and negative direction around the output common-
mode voltage (Vocwm) level, the midsupply point. To do this, the

differential input voltage must swing both positive and negative.

Figure 23 shows a 1 V p-p single-ended signal on +IN with —IN
grounded. This produces a differential input voltage that ranges
from 0 V to 1 V. The resulting differential output voltage is

INPUT SIGNAL

Viout

1.0v ADA4433-1
Vi
ov
Vo
Voirr (IN) = Vi = Vo Vpirr (OUT) =

DIFFERENTIAL OUTPUT SIGNAL

V_outr

Viout — V-out

strictly positive, where each output swings only above V.our or
below V-our, the midsupply Vocwu level. Directly at the output of the
ADA4433-1, the output voltage extends from 0.65 V t0 2.65 V,
requiring a full 2 V of output to produce a 1 V p-p signal at the
receiver (represented by the voltage across 2R).

To make a more efficient use of the output range, the —IN input is
biased at the midpoint of the expected input signal range, as shown
in Figure 24. A 1 V p-p single-ended signal on +IN, with —IN
biased at 0.5 V, produces a differential input voltage that ranges
from —0.5 V to +0.5 V. The resulting differential output voltage
now contains both positive and negative components, where
each output swings both above and below the midsupply Vocm
level. Directly at the output of the ADA4433-1, the output
voltage now extends only from 1.15 V to 2.15 V, requiring only
1V of the output to produce a 1 V p-p signal at the receiver.

DIFFERENTIAL OUTPUT SIGNAL ACROSS 2R

2.65V
1Vp-p
R
— —W—
2R3 Vour
[ R
0.65V

10597-028

Vourt = Voirr (OUT) = 2

Figure 23. Single-Ended-to-Differential Configuration with Negative Input (—IN) Connected to Ground

INPUT SIGNAL

Viout

ADA4433-1
Wp-p| g5 Fﬂ: b vf,ggﬂv_
ov
Vain V_out
Voirr (IN) = Vin = Vo Vpirr (OUT) =

DIFFERENTIAL OUTPUT SIGNAL

Viout — V-our

DIFFERENTIAL OUTPUT SIGNAL ACROSS 2R

2.15V
R
—MWN— 4
2R$ Vour 1V p-p

1.15v

10597-029

Vour = Voirr (OUT) =2

Figure 24. Single-Ended-to-Differential Configuration with Negative Input (—IN) Connected to 0.5V
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TYPICAL APPLICATION CIRCUIT
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Figure 25. ADA4433-1 and ADV7391/ADV7393 Video Encoder Application Circuit
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FROM
IMAGER
OR VIDEO
ENCODER H

Ry

+VS

7.5kQ

FULLY DC-COUPLED TRANSMISSION LINE

The ADA4433-1 is designed to be used with high common-mode
rejection, high input impedance receivers, such as the ADA4830-1,
ADAA4830-2, or other generic receivers.

The very low output impedance of the ADA4433-1 allows it to
be used in fully dc-coupled transmission line applications in
which there may be a significant discrepancy between voltage
levels at the ground pins of the driver and receiver. As long as

ENABLE STB FLAG
(INPUT) (3 3\/) (OUTPUT)
2. 2uF Q;o.lpF

vS STB
ADA4433-1

LPF

O

O.lpFé

1.33kQ

;;GND

the voltage difference between reference levels at the transmitter

ENABLE
(INPUT)

+Vg
(5.0v)

STB FLAG
(OUTPUT)

4.7kQ

ADAA4830-1

)
;GND

Figure 26. ADA4433-1 Video Filter and ADA4830-1 Difference Amplifier in a DC-Coupled Configuration
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and receiver is within the common-mode range of the receiver,
very little current flow results, and no image degradation is
anticipated.

Figure 26 shows an example configuration of a completely dc-
coupled transmission using the ADA4433-1 along with a high
input impedance differential receiver.

TO
VIDEO
DECODER

VOouT

——

0.1pF

10597-036
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OUTLINE DIMENSIONS

2.44
3.10 |=—2.34 ——

3.00 SQ —~ 2.24
2.90 |+-I— 0.50 BSC

| "TUUUT
PIN 1 INDEX EXP(‘)SED 1.70
AREA \777+777 | PQD |1 @
0.50 1.50
| 0.40 hV
SRR
| R I D‘D N piNg
TOP VIEW 4 BOTTOM VIEW INDICATOR
} (R0.15)
0.80 FOR PROPER CONNECTION OF
075 Q.05 MAX THE PIN CONFIGURATION AND
0.70 m_t 0.02 NOM FUNCTION DESCRIPTIONS
COPLANARITY SECTION OF THIS DATA SHEET.
SEATING 0.30 4 0.08
PLANE (EJ L 0.203 REF .
0.20 g
COMPLIANT TOJEDEC STANDARDS MO-229-WEED g
Figure 27. 8-Lead Lead Frame Chip Scale Package [LFCSP_WD]
3 mm x 3 mm Body, Very Very Thin, Dual Lead
(CP-8-11)
Dimensions shown in millimeters
ORDERING GUIDE
Temperature Package Ordering
Model 2 Range Package Description Option Branding | Quantity
ADA4433-1BCPZ-R2 —40°Cto +125°C | 8-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-8-11 331 250
ADA4433-1BCPZ-R7 —40°Cto +125°C | 8-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-8-11 331 1500
ADA4433-1WBCPZ-R7 —40°Cto +125°C | 8-Lead Lead Frame Chip Scale Package [LFCSP_WD] CP-8-11 H2Z 1500

ADA4433-1BCP-EBZ

Evaluation Board

' Z = RoHS Compliant Part.

2W = Qualified for Automotive Applications.

AUTOMOTIVE PRODUCTS

The ADA4433-1W model is available with controlled manufacturing to support the quality and reliability requirements of automotive
applications. Note that this automotive model may have specifications that differ from the commercial models; therefore, designers
should review the Specifications section of this data sheet carefully. Only the automotive grade product shown is available for use in
automotive applications. Contact your local Analog Devices account representative for specific product ordering information and to
obtain the specific Automotive Reliability reports for this model.

©2012 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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