nt ’ \D OP-227/0P-237

TECHNOLOGY

FEATURES

m Guaranteed 80uV Max. Vos

s Guaranteed 6.0nV/~/Hz 10Hz Voltage Noise Density
= Guaranteed 3.9nV/~Hz 1kHz Voltage Noise Density
= Guaranteed 1uV.°C Max. Vos Drift

® Guaranteed 1 Million Min. Voltage Gain

® Guaranteed Matching Characteristics

® Guaranteed 10V/us Min. Slew Rate (OP-237)

APPLICATIONS

= |nstrumentation Amplifiers
= Low Level Signal Processing
= Low Noise Audio Amplifiers
» Strain Gauge Amplifiers

Dual Matched Low Noise
Precision Op Amp

and Dual High Speed Low Noise

Precision Op Amp

DESCRIPTION

The OP-227 is a dual matched precision op amp which
combines low offset, low noise, and high gain with ex-
cellent matching characteristics. Typical individual
amplifier specifications of 20uV Vos, 0.2uV/°C drift,
10nA Ig and 2.8nV/+vHz 10Hz noise voltage density
make the OP-227 an impressive performer in terms of
single amplifiers. Matching characteristics are specified
with guaranteed limits on all critical parameters including
Vos, Vos drift, Isias and CMRR (see the Features sec-
tion), which make the OP-227 an ideal choice for two and
three op amp instrumentation amplifier applications.

The OP-237 offers DC specifications identical to the
OP-227 and is decompensated for higher speed operation
at inverting gains greater than 5.
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OP-227/0OP-237

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Note9). . .............. ... +22V
Internal Power Dissipation . ............... S500mw
InputVoltage .. ............ Equal to Supply Voltage
Output Short-Circuit Duration . ........... Indefinite
Differential Input Current (Note 8) . .. ... .. .. +25mA

Storage Temperature Range. . . . .. —65°Cto +150°C
Operating Temperature
OP-227A/237A/227C/237C .. —55°Cto +125°C
OP-227E/237E/227G/237G ... —25°Cto +85°C

Lead Temperature Range (Soldering, 10sec.) .. 300°C

PACKAGE/ORDER INFORMATION

TOP VIEW
NuLL (&) [T i v+ ()
NuLL (4 [Z] 73] ouT (8)
-IN @ 3] 2] v—(a)
+INw [€] ) [T +in 8)
v- @[] 3 1] - IN (8)
out (8)[6] [S]nuLL ()
v+ BT [B] nuLL (8)
J PACKAGE N PACKAGE
14 PIN HERMETIC 14 PIN PLASTIC

NOTE: DEVICE MAY BE OPERATED EVEN IF INSERTION
IS REVERSED; THIS IS DUE TO INHERENT SYMMETRY OF

PIN LOCATIONS OF AMPLIFIERS A AND 8 (NOTE 9).

N

ORDER
PART NUMBER

0P-227AJ OP-237AJ
0P-227CJ OP-237CJ
0P-227EJ OP-237EJ
0P-227GJ 0P-237GJ
OP-227EN OP-237EN
0P-227GN OP-237GN

e " o - o~ ]

ELECTRICAL CHRRACTERISTICS individual Ampiitiers

Vg = =15V, Ty =25°C, unless otherwise noted

0P-227A, E 0P-227C, G
SYMBOL | PARAMETER CONDITIONS 0P-237A, E 0p-237C, G UNITS
MIN TYP MAX MIN TYP MAX
Vos input Offset Voltage (Note 1) - 20 80 - 60 180 wv
AVos Long Term Vg Stability {Notes 2, 3) - 0.2 1.0 - 0.2 2.0 uV/Mo

ATime

los input Offset Current - 7 35 - 12 75 nA

I Input Bias Current ‘ - +10 +40 - +15 +80 nA

€np-p input Noise Voltage 0.1Hz to 10Hz - 0.06 0.20 - 0.06 0.28 uVp-p
(Notes 3, 5)

e, Input Noise Voltage Density | fq=10Hz (Note 3) - 2.8 6.0 - 2.8 9.0 nv/~Hz
fo=30Hz (Note 3) — 2.6 4.7 - 2.6 5.9 nv/VHz
fo=1000Hz (Note 3) — 2.5 3.9 - 2.5 46 nV/vHz

in Input Noise Current Density | fo=10Hz (Notes 3, 6) - 15 45 - 1.5 - pA/vVHz
fo=30Hz (Notes 3, 6) - 1.0 25 - 1.0 - pA/VHz
fo=1000Hz (Notes 3, 6)| — 0.4 0.7 - 0.4 0.7 pA/VHz

Input Resistance— - 7 - - 5 — GQ

Common Mode

Input Voitage Range +£11.0  £125 - +£11.0  x12.5 - v
CMRR Common Mode Rejection Vem= =11V 114 126 - 100 126 - dB

Ratio

PSRR Power Supply Rejection Ratio |Vg= +4V to + 18V - 1 10 - 2 20 JA'7AY

AyoL Large-Signal Voltage Gain RL=2kQ, Vo= 12V 3 20 — 2 20 - V/uv
R =600Q, Vo= 10V 1 12 ~ 0.8 12 - ViV

Vour Output Voltage Swing R =2kQ +12.0 +13.8 - +11.5 +13.5 - '
R, =6009Q +10.0 +12.5 - +10.0 +12.5 — v

SR Slew Rate 0P-227 | Ry = 2kQ 1.7 2.8 — 1.7 2.8 — V/us

0P-237 [ Ay =5 10 15 - 10 15 - V/us

GBW Gain Bandwidth Prod. OP-227 | f; = 100kHz (Note 4) 5 8 - 5 8 — MHz

OP-237 | fg=10kHz (Note 4) 35 63 - 35 63 - MHz

OP-237 [ fg=1MHz (AycL=5) — 40 - — 40 - MHz

Zy Open-Loop Output Resistance | V=0, 15=0 — 70 - - 70 - Q
Py Power Consumption Each Amplifier - 80 140 - 90 170 mw
Offset Adjustment Range Rp=10kQ - +4 — - +4 - mv
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OP-227/0P-237

ELECTRICAL CHARACTERISTICS ndividual Ampliiers

Vg= +15V, —25°C <Ty <85°C, unless otherwise noted

0P-227E 0P-227G
SYMBOL | PARAMETER CONDITIONS 0P-237E 0P-237G UNITS
MIN TYP MAX MIN TYP MAX
Vos Input Offset Voltage (Note 1) ™ — 40 140 - 85 280 uv
AVgs Average Input Offset | (Note 7) ° - 0.2 1.0 - 0.3 1.8 uv/°C
ATemp Drift
log Input Offset Current ° — 15 50 - 20 135 nA
I Input Bias Current o | -— +20 £60 — +35 150 nA
Input Voitage Range e | 105 115 - +£105 =115 - v
CMRR Comman Mode Vom= =10V ) 110 124 - 96 118 - aB
Rejection Ratio
PSRR Power Supply Vg=+45Vt0 +18V | @ - 2 15 - 2 32 uw/v
Rejection Ratio
AvoL Large Signal Voltage Riz=2kQ, Vo==10V | @ 1 14 - 0.8 14 - V/uV
Gain
Vour Output Voltage Swing | R =2kQ e | =117 +13.6 - +11.0 +133 - v
ELECTRICAL CHARACTERISTICS individual Ampiitiers
Vg= +£15V, —55°C <Tp =125°C, unless otherwise noted
0P-227A 0P-227C
SYMBOL | PARAMETER CONDITIONS 0P-237A 0P-237C UNITS
MIN TYP MAX MIN TYP MAX
Vos Input Offset Voltage (Note 1) ° - 60 180 - 110 350 uv
AVgs Average Input Offset (Note 7) ° - 0.2 1.0 —_ 0.3 1.8 uv/°C
ATemp Drift
los fnput Offset Current ' - 15 50 - 30 135 nA
Ig Input Bias Current ° - +20 +60 - +35 =150 nA
Input Voitage Range e | =105 1138 - +£10.2 x11.8 - v
CMRR Common Mode Vo= =10V e 108 122 - 94 116 - dB
Rejection Ratio
PSRR Power Supply Vg=+45V1io £18V | @ - 2 16 - 4 51 rV/V
Rejection Ratio
AyoL léarge Signal Voltage RL=2kQ, Vp=x=10V | @ 1 14 - 0.8 14 — v
ain
Vout Output Voitage Swing | R =2kQ e | £11.5 £135 - +105 +£13.0 - v

The @ denotes the specifications which apply over the full operating

Note 6: See test circuit for current noise measurement,

temperature range.

For MIL-STD components, please refer to LTC 883C data sheet for test
listing and parameters.

Note 1. [nput offset voltage measurements are performed by automated
test equipment approximately 0.5 seconds after application of power.

Note 2: Long-Term Input Offset Voltage Stability refers to the average
trend line of Vgg vs Time over extended periods after the first 30 days of
operation.

Note 3: Sample tested.
Note 4: Parameter is guaranteed by design.

Note 5: See test circuit and frequency response curve for 0.1Hz to 10Hz
tester.

L7 |T_ECHNOLOGY

Note 7: The input offset drift performance is within the specifications un-
nulled or when nulled with Rp=_8k to 20kg2.

Note 8: The inputs are protected by back-to-back diodes. Current limiting .
resistors are not used in order to achieve low noise. If differential input
voltage exceeds +0.7V, the input current shouid be limited to 25mA.

Note 9: The V* supply terminals are completely independent and may be
powered by separate supplies if desired (this approach, however, would
sacrifice the advantages of the power supply rejection ratio matching). The
V™ supply terminals are both connected to the common substrate and
must be tied to the same voltage. Both V™ pins should be used.
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OP-227/0P-237

MATCHING CHARACTERISTICS see notes on page 2-233.

at Vg = 15V, To =25°C, unless otherwise noted

0P-227A, E, OP-237A, E

0P-227C, G, OP-237C, G

PARAMETER ONDITION UNITS
SYMBOL ¢ s MIN TYP MAX MIN TYP MAX
AVgg input Offset Voltage Match - 25 80 - 55 300 v
gt Average Non-inverting Bias - +10 +40 - +15 +90 nA
Current
los* Non-Inverting Offset Current - =12 +60 - +£20 - x130 nA
log~ Inverting Offset Current - +12 =60 - =20 +130 nA
ACMRR | Common Mode Rejection Vem= =11V 110 123 - 97 17 - dB
Ratio Match
APSRR | Power Supply Rejection Vg=+4Vio =18V - 2 10 - 2 20 /v
Ratio Match
Channel Separation (Note 4) 126 154 - 126 154 - dB
AAygL Gain Match fo=100kHz (Note 4) - 1.5 6.0 - 2.0 8.0 %
R =2k, Vo= £ 10V
atVg= £ 15V, —55°C <Tp <125°C, unless otherwise noted
‘ 0P-227A, OP-237A 0P-227C, 0P-237C
YMBOL | PARAMETER CONDITIONS . UNITS
s ETE MIN TYP MAX MIN TYP MAX
AVgg Input Oftset Voltage Match °® - 55 180 - 100 480 wV
AVgg Input Offset Voltage Tracking | (Note 7) ° - 0.3 1.0 - 0.5 1.8 uV/°C
ATemp
gt Average Non-Inverting Bias o — +20 +60 - +35 +170 nA
Current
Alg* | Average Drift of Non- o| — 100 - - 200 - pA/°C
ATemp | Inverting Bias Current
los™ Non-Inverting Offset Current o| — +25 +90 - +45 +250 nA
los™ | Average Drift of Non- o — 130 - - 250 - pA/°C
aTemp | Inverting Offset Current
los™ Inverting Offset Current | — +25 +90 - +45 +250 nA
ACMRR | Common Mode Rejection Vem= =10V e | 105 118 - 90 110 - (]3]
Ratio Match
APSRR Power Supply Rejection Vo=+45Vto £18V | @ - 2 16 - 4 51 A
Ratio Match
at Vg= + 15V, —25°C <Tp <85°C, unless otherwise noted
SYMBOL | PARAMETER CONDITIONS OP-227E, OP-237€ 0P-2276, Op-2376 UNITS
MIN TYP MAX MIN TYP MAX
AVgg Input Offset Voltage Match o — 40 140 - 90 400 uv
TCAVgs | Input Offset Voltage Tracking | (Note 7) e — 0.3 1.0 - 0.5 1.8 uv/°C
Ig* Average Non-Inverting Bias ™ - +14 +60 - +25 +170 nA
Current
Alg* Average Drift of Non- ° — 80 - - 180 - pA/°C
ATemp | Inverting Bias Current
logg™ Non-Inverting Offset Current o| — +20 +90 - +35 +250 nA
Algs* | Average Drift of Non- o — 130 - - 250 — pA/°C
ATemp | Inverting Offset Current
los™ Inverting Offset Current ° - +20 +90 - +35 +250 nA
ACMRR | Common Mode Rejection Vem= =10V e | 106 120 - 90 112 - dB
Ratio Match
APSRR | Power Supply Rejection Vg=+45Vio +18V | o - 2 15 - 3 32 av/v

Ratio Match
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OP-227/0P-237

TYPICAL PERFORMANCE CHARACTERISTICS

0.01Hz to 1Hz Peak-to-Peak
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OP-227/0P-237

TYPICAL PERFORMANCE CHARACTERISTICS

Voltage Gain vs Frequency
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f

TYPICAL PERFORMANCE CHARACTERISTICS

Common Mode Rejection vs Common Mode Limit vs Input Bias Current Over the
Frequency Temperature Common Mode Range
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TYPICAL PERFORMANCE CHARACTERISTICS

0P-237 Small Signal Transient
Response
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0P-237 Large Signal Response
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OP-227/0P-237

APPLICATIONS INFORMATION

-_Noise Testing

The 0.1Hz to 10Hz peak-to-peak noise of the OP-227/
0P-237 is measured in the test circuit shown. The fre-
quency response of this noise tester indicates that the
0.1Hz corner is defined by only one zero. The test time to
measure 0.1Hz to 10Hz noise should not exceed 10 sec-
onds, as this time limit acts as an additional zero to
eliminate noise contributions from the frequency band,
below 0.1Hz. :

Measuring the typical 60nV peak-to-peak noise per-
formance of the OP-227/0P-237 requires special test
precautions:

(@) The device should be warmed up for at least five
minutes. As the op amp warms up, its offset voltage
changes typically 3uV due to its chip temperature in-
creasing 10°C to 20°C from the moment the power
supplies are turned on. in the 10 second measure-
ment interval these temperature-induced effects can
easily exceed tens of nanovolts.

(b) For similar reasons, the device must be well shielded
from air currents to eliminate the possibility of
thermoelectric effects in excess of a few nanovolts,

which would invalidate the measurements.

Sudden motion in the vicinity of the device can also
“‘feed through’’ to increase the observed noise.

0.1Hz to 10Hz Noise Test Circuit

0.1uF

%1009
100kQ

AAA
W

10Q

A noise-voltage density test is recommended when
measuring noise on a large number of units. A 10Hz noise
voltage density measurement will correlate well with a
0.1Hz to 10Hz peak-to-peak noise reading since both re-
sults are determined by the white noise and the location of
the 1/1 corner frequency.

Current noise is measured in the circuit shown and calcu-
lated by the following formula:
[62h0 — (130nV)2]%

1MQ x 100

In=

10k

A AA
A A Al

500k

1000
_A'A'Af

<

500k

The OP-227/0P-237 achieves its low noise, in part, by
operating the input stage at 120pA versus the typical
10uA of most other op amps. Voltage noise is inversely
proportional, while current noise is directly proportional to
the square root of the stage current. Therefore, the OP-227/
0P-237 current noise will be relatively high. At low frequen-
cies, the low 1/f current noise corner frequency ( = 120Hz)
minimizes current noise to some extent.

0.1Hz to 10Hz p-p Noise
Tester Frequency Response
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OP-227/0P-237

APPLICATIONS INFORMATION

In most practical applications, however, current noise
will not limit system performance. This is illustrated in the
total noise versus source resistance plot, where total
noise =[(voltage noise)? +(current noise x Rs)? +
(resistor noise)2]% .

Three regions can be identified as a function of source
resistance:

() Rs <400Q-Voltage noise dominates

(i) 4009 <Rs <50kQat1kHz Resistor noise
400Q<Rs <8kQ at 10Hz  dominates

(i) Rs >50kQat1kHz Current noise
Rs >8kQ2 at 10Hz  dominates

Clearly the OP-227/0P-237 should not be used in region
(iii), where total system noise is at least six times higher
than the voltage noise of the op amp, i.e., the low voltage
noise specification is completely wasted.

APPLICATIONS INFORMATION
OP AMP MATCHING
Advantages of Matched Dual Op Amps

In many applications the performance of a system de-
pends on the matching between two operational ampli-
fiers rather than the individual characteristics of the two
op amps. Two or three op amp instrumentation amplifiers,
tracking voltage references and low drift active filters are
some of the circuits requiring matching between two op
amps.

The well-known triple op amp configuration. illustrates
these concepts. Output offset is a function of the dif-
ference between the offsets of the two halves of the
0P-227/0P-237. This error cancellation principle holds
for a considerable number of input referred parameters in
addition to offset voltage and its drift with temperature.
Input bias current will be the average of the two non-
inverting input currents (Ig*). The difference between
these two currents (los *) is the offset current of the in-
strumentation amplifier. The difference between the in-
verting input currents (los ~ ) will cause errors flowing
through R1, R2, and R3. Common mode and power sup-
ply rejections will be dependent only on the match be-
tween the two amplifiers (assuming perfect resistor
matching).

The concepts of common mode and power supply rejec-
tion ratio match (ACMRR and APSRR) are best demon-
strated with a numerical example:

Assume CMRRa = +1.0uV/V or 120dB,

and CMRRg = +0.75xV/V or 122.5dB,

then ACMRR =0.25uV/V or 132dB;

if CMRRB = —0.75uV/V which is still 122.5dB,
then ACMRR=1.75uV/V or 115dB.

Clearly, the OP-227/0P-237, by specifying and guaran-
teeing all of these matching parameters, can significantly
improve the performance of matching dependent circuits.

Three Op Amp Instrumentation Amplifier

R6
10k
1%

AAA.
v

1% SRI0

«
<

INPUTS 1 > 100k LT1037 b= QUTPUT
<

GAIN = 1000

Trim R8 for gain
Trim R9 for DC common mode rejection
Trim R10 for AC common mode rejection

Typical performance of the instrumentation amplifier:

Input offset voltage =60uV

Input bias current= +15nA

Input offset current= +20nA

Input noise =0.08.Vp-p

Power bandwidth (Vo = + 10V) =250kHz
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APPLICATIONS INFORMATION

Two Op Amp instrumentation Amplifier Dual Limit Microvolt Comparator
RS R4
2200t 10k
AV‘v‘T AV""7 1 k
R1 R2 5%
10k™ 1k
_Lz‘v"‘. ANN— FLV117 Vi
= UPPER 20k r—'——j
?: LIMIT 5%
=AM ANN—— Ya CA3118
- Y CA3118
INPUTS

*TRIM FOR COMMON MODE REJECTION
HIRIM FOR GAIN

cain =24 [1+i <R_2+n_3) LR2aR3) o0

< 3650

INPUT —§ oMa 1%

2 \R1 R4 R5

s CA3118

LOWER
LiMIT

P REFERENCE OUT
TO MONITORING
A/D CONVERTER
4
L T. 1
< <
woosroee]  $ S |
! L =0V TO 10V OUT
I LI
>
I $ 3 1 a0k
1 301k
+15VL L L R
7 J
! )
AAN— 1.0k
10k 1
> 1k ZERD
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SCHEMATIC DIRGRAM

NON-INVERTING
INPUT (+)

san [

i

300 [ *

INVERTING
INPUT (—)

C1=120pF FOR OP227
C1=15pF FOR 0P237

2(9) 1(8)
NULL NULL
LF' q 14.(7)
A4
3 i; 4804A 750 260
] J— 73
> >
s $ 3 b3
< < < w I/
Q22
kﬂ C1
Vo ] ‘ 46
2 ml
-—(023 024 ;]—0 3
20
..——‘j a1
uTPUT
>
> qo”‘ { e 08 g 3
03 > & JL
VWA .I an—| |4 "Jms
. g v I \

r

a1

240uA

012 Q27

()120,,;\

a2

gt

Q26

q 3404

‘-
O

12(5)

PHCHHGG DGSCR'PT'O" Dimensions in inches (millimeters) unless otherwise noted.

14-Lead Cavity DIP (J)

0160 0.200 8310 0.785
{4.064) {5.080) 7870) {1994
0.260-0.320 Mf MAX Nax MAX
(7.366-8.128) ‘ GLA!
0.020-0.070
SEALANT 1 @
MIN 0.291
{7.391 @9630—255;
f } Mf "RaD
0.008-0.012 01 0,060 +0.005 NEREDENEGERNE
0.203-0.304) TE L_ {1524 20.127) — ? L] L2f ] L Lsf Le] 1]
MAX BOTH ENDS
0.3850.025 0.100 £0.010 0,018.£0.002
{9.779.£0,635) {2540 2.0.254) {0.457 £0.050)
0P-227EJ 0P-237€J | Tymax | ©ua
0P-227GJ 0P-237GJ 125°C 100°C/W
OP-227AJ OP-237A) °
0p-227cJ Op-237cy | 150°C [ 100°C/W
14-Lead Molded DIP (N) ‘
0.300-0.320
{7620-8.128) 7% VP (2 PLS)— 0.770
L0 - 200 0.090 {19.558)
T 0.020 { _.] 'TSLG’ 2085 228 | MAX
0125 {5508 [ esn ou W [6 [2] [ [o] 5] [G
@175 N 0.130£0.005 [ P ¥ .r] (5] [] [n] (o] [5] [—l_
MIN { {3.302 £0.127) 1 I |
. T 025020005 !
1 (6,350 £0 127) |
95° 4 5° t 86° 94° ! |
v 3° (2RLS) ! !
0.009 -0 015 } 0075.£0.015 [ le 201820008 oass / L L2l B3] 140 [s] [T T2
{0.228—0 381) {190520.381) {0457 20.076) 055
+0.025 RAD
035 o5 o 010040010 TvP
+0.635 T 2s400.250
@25’5 o)
OP-227EN 0P-237EN | Tumax | ©ua
0P-227GN OP-237GN 125°C 100°C/W
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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