TM124BBJ32F, TM124BBJ32U 1048576 BY 32-BIT DYNAMIC RAM MODULE
TM248CBJ32F, TM248CBJ32U 2097152 BY 32-BIT DYNAMIC RAM MODULE

SMMS661 — JANUARY 1996

Organization ® Presence Detect

TM248CBJ32F ... 2097 152 x 32 ACCESS ACCESS ACCESS READ

Single 5-V Power Supply ( £10% Tolerance) TIME TIME  TIME OR
. . t t t WRITE
72-Pin Single In-Line Memory Module RAC AA CAC CYCLE
(SIMM) for Use With Socket (MAX) (MAX)  (MAX)  (MIN)
TM124BBJ32F — Utilizes Two 16-Megabit '124BBJ32F-60 60 ns 30ns  15ns 110 ns
DRAMs in Plastic Small-Outline J-Lead "124BBJ32F-70 70 ns 35ns  18ns 130 nms
(SOJ) Packages '124BBJ32F-80 80 ns 40ns  20ns 150 ns
TM248CBJ32F — Utilizes Four 16-Megabit 248CBIS200 BOms - Soms - d5ms O NS
DRAMs in Plastic Small-Outline J-Lead 248CBJ32F-70 70 ns $5ns - 18ns 130 ns
'248CBJ32F-80 80 ns 40 ns 20ns 150 ns

(S0OJ) Packages

Long Refresh Period
16 ms (1024 Cycles)

® Low Power Dissipation
® Operating Free-Air Temperature Range

All'l (@) Clocks Full 0°C to 70°C
nputs, gtputs, ocks Fully * Gold-Tabbed Versions Available: T

TTL-Compatible TM124BBJ32F '
3-State Output TM248CBJ32F
Common CAS Control for Eight Common * Tin-Lead (Solder) Tabbed Versions
Data-In and Data-Out Lines in Four Blocks Available:

®* Enhanced Page-Mode Operation With TM124BBJ32U
CAS-Before-RAS (CBR), RAS-Only, and TM248CBJ32U

Hidden Refresh

description

TM124BBJ32F

The TM124BBJ32F is a 4-MByte dynamic random-access memory (DRAM) organized as four times
1048576 x8ina 72-pin SIMM. The SIMM is composed of two TMS418160DZ, 1 048 576 x 16-bit DRAMSs, each
in a 42-lead plastic SOJ package mounted on a substrate with decoupling capacitors. The TMS418160DZ is
described in the TMS418160 data sheet. The TM124BBJ32F SIMM is available in the single-sided BJ-leadless
module for use with sockets.

TM248CBJ32F

The TM248CBJ32F is an 8-MByte DRAM organized as four times 2 097 152 x 8 in a 72-pin SIMM. The SIMM
is composed of four TMS418160DZ, 1048576 x 16-bit DRAMS, eachin a42-lead plastic SOJ package mounted
on a substrate with decoupling capacitors. The TMS418160DZ is described in the TMS418160 data sheet. The
TM248CBJ32F SIMM is available in the double-sided BJ-leadless module for use with sockets.

operation

The TM124BBJ32F operates as two TMS418160DZs connected as shown in the functional block diagram and
Table 1. The TM248CBJ32F operates as four TMS418160DZs connected as shown in the functional block
diagram and Table 1. The common /0O feature dictates the use of early-write cycles to prevent contention on
D and Q.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

1t Part numbers in this data sheet are for the gold-tabbed version; the information applies to both gold-tabbed and solder-tabbed versions.

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS

Copyright 0 1996, Texas Instruments Incorporated
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BJ SINGLE IN-LINE MEMORY MODULE
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PIN NOMENCLATURE

AO0—-A9

o e e e e e e e e e e e e e e 6 o o |

NC

Vee
Vss
W

CASO-
DQO-DQ31

CAS3

PD1- PD4
RASO-

RAS3

Address Inputs
Column-Address Strobe
Data In/Data Out

No Connection
Presence Detects
Row-Address Strobe

5-V Supply

Ground

Write Enable

PRESENCE DETECT

SIGNAL
(PIN)

PD1
(67)

PD2
(68)

PD3
(69)

PD4
(70)

80 ns

Vss

Vss

NC

Vss

TM124BBJ32F

70 ns

Vss

Vss

Vss

NC

I [

60 ns

Vss

Vss

NC

NC

@

80 ns

NC

NC

NC

Vss

TM248CBJ32F

70 ns

NC

NC

Vss

NC

60 ns

NC

NC

NC

NC
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Table 1. Connection Table

RASX -

DATA BLOCK SIDE 1 SIDE 2f CASX
DQO—DQ7 RASO RASL CASO

DQ8—DQ15 RASO RASL CASL

DQ16-DQ23 RAS2 RAS3 CAS2

DQ24—DQ31 RAS2 RAS3 CAS3

T Side 2 applies to the TM248CBJ32F only.

single in-line memory module and components

PC substrate: 1,27 + 0,1 mm (0.05 inch) nominal thickness; 0.005 inch/inch maximum warpage
Bypass capacitors: Multilayer ceramic
Contact area for TM124BBJ32F and TM248CBJ32F: Nickel plate and gold plate over copper
Contact area for TM124BBJ32U and TM248CBJ32U: Nickel plate and tin/lead over copper

functional block diagram (TM124BBJ32F and TM248CBJ32F, side 1)

AO-A9 —e—20.
RASO _o
w
10 1M x 16 10 1M x 16
<= A0-A9  DQO- |gp- pOS_DO15 <= A0-A9  DQO- | gp- _
RAS DQ7 Q8-DQ RAS DQ7 DQ24-DQ31
NN = N -
CAS1 LCAS DQ8- | ¢ DO0-DO7 CAS3 LCAS DQ8— L DQ16-DQ23
CASO ——JUcAs DQ15 Q0-DQ CAS2 ——UCAS DQ15 e i
functional block diagram (TM248CBJ32F, side 2)
AO—A9 —eg—20.
RASL __o
W
10 1M x 16 10 1M x 16
—<— AO—A9 DQO- >~ _ —<— AO—A9 DQO- le>- _
RAS D07 DQO-DQ7 RAS D07 DQ16-DQ23
N » N .
CASO LCAS DQ8- | ¢ DOS_DO15 CAS2 LCAS DQ8— L~ DQ24-DQ31
CAS1 ——|UCAS DQ15 Q8-DQ CAS3——UCAS DQ15 Q Q

J@ TEXAS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage range, Vo (see Note 1) ... -1Vto7V
Voltage range on any pin (SEE NOtE 1) . ... ittt e e -1Vto7V
ShOrt-CIrCUIt OULPUL CUITENE L.t e e e e e et e e e ettt 50 mA
Power dissipation: TM124BBJ32F, TM124BBJ32U . ... ...t e 2W

TM248CBJ32F, TM248CBJ32U . ... e e 4 W
Operating free-air temperature range, Ta ... ..ot 0°Cto 70°C
Storage temperature range, Tggg ... ..ove i —55°C to 125°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: All voltage values are with respect to Vgs.

recommended operating conditions

MIN  NOM MAX | UNIT
Vcec  Supply voltage 4.5 5 55 \%
VIH High-level input voltage 2.4 6.5 \%
VL Low-level input voltage (see Note 2) -1 0.8 \%
TA Operating free-air temperature 0 70 °C

NOTE 2: The algebraic convention, where the more negative (less positive) limit is designated as minimum, is used for logic-voltage levels only.

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

'124BBJ32F-60 | '124BBJ32F-70 | '124BBJ32F-80

RAS low, CAS cycling

PARAMETER ¥ UNIT
TEST CONDITIONS MIN MAX MIN MAX MIN MAX
VoH High-level output voltage loH=-5mA 2.4 2.4 2.4 \%
VoL Low-level output voltage loL=4.2mA 0.4 0.4 0.4 \Y
Vcc=55V, V|=0Vto6.5YV,
I Input current (leakage) All other pins = 0V to Vg +10 +10 +10 MA
Vcc =55V,
lo Output current (leakage) Vo =0VtoVce, +10 +10 +10 HA
CAS high
Read- ite-cycl .
ooy ead- orwiite-cycle Vee =55V, Minimum cycle 380 360 340 ma
current
ViH =24V (TTL),
After 1 memory cycle, 4 4 4 mA
RAS and CAS high
Icc2 Standby current
VIH =Vcc - 0.2V (CMOS),
After 1 memory cycle, 2 2 2 mA
RAS and CAS high
Vce =5.5V, Minimum cycle,
Average refresh current RAS cycling,
| —c —_— - 380 360 340 A
CC3  (RAS only or CBR) CAS high (RAS only); "
RAS low after CAS low (CBR)
Vcc =55V, tpc=MIN,
Icca Average page current €c £C 200 180 160 mA

¥ For test conditions shown as MIN/MAX, use the appropriate value specified under recommended operating conditions.

{’f TeEXAS
INSTRUMENTS
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electrical characteristics over recommended ranges of supply voltage and operating free-air

temperature (unless otherwise noted)

'248CBJ32F-60

'248CBJ32F-70

'248CBJ32F-80

PARAMETER TEST CONDITIONST UNIT
MIN  MAX| MIN  MAX| MIN  MAX
High-level output _
VOH yoltage IoH =—5 mA 2.4 2.4 2.4 Vv
VoL |owleveloutput loL = 4.2 mA 0.4 0.4 04| v
OL  yoltage oL=*= : : :
Input current Vcc =55V, Vi=0V1to6.5YV,
I (leakage) All other pins =0V to Vcc +10 +10 +10 WA
Output current Vcc =55V,
lo (leakage) Vo =0Vto Ve, CAS high +20 +20 £20 KA
logy Read-orwite-cycle |y 55y Minimum cycle 384 364 34| ma

current (see Note 3)

Vi =24V (TTL),
After 1 memory cycle, 8 8 8 mA
RAS and CAS high

ViH =Vcc - 0.2V (CMOS),
After 1 memory cycle, 4 4 4 mA
RAS and CAS high

Vcc=55Y,
RAS cycling,

Icc2 Standby current

Minimum cycle,
Average refresh

Ilcc3z current (RAS only or _— = . 760 720 680 mA
CBR) (see Note 3) CAS high (RAS only);
RAS low after CAS low (CBR)
Average page current | Vcc =55V, tpc = MIN,
lcca (see Note 4) RAS low, CAS cycling 204 184 164 mA

1 For test conditions shown as MIN/MAX, use the appropriate value specified under recommended operating conditions.
NOTES: 3. Measured with a maximum of one address change while RAS = V|
4. Measured with a maximum of one address change while CAS = V|4

capacitance over recommended ranges of supply voltage and operating free-air temperature,
f =1 MHz (see Note 5)

'124BBJ32F '248CBJ32F
PARAMETER UNIT
MIN  MAX MIN  MAX
Ci(A) Input capacitance, AO—A9 17 27 pF
Ci(r) Input capacitance, RAS inputs 10 10 pF
Ci(c) Input capacitance, CAS inputs 12 19 pF
Ci(w) Input capacitance, w 21 35 pF
Co(DQ) Output capacitance on DQ0O-DQ31 10 17 pF

NOTE5: Vcc =5V 0.5V, and the bias on pins under test is 0 V.

J@ TEXAS
INSTRUMENTS

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 772511443 5



TM124BBJ32F, TM124BBJ32U 1048576 BY 32-BIT DYNAMIC RAM MODULE
TM248CBJ32F, TM248CBJ32U 2097152 BY 32-BIT DYNAMIC RAM MODULE

SMMS661 — JANUARY 1996

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature

'124BBJ32F-60 | '124BBJ32F-70 | '124BBJ32F-80

PARAMETER '248CBJ32F-60 | '248CBJ32F-70 | '248CBJ32F-80 | ynIT
MIN MAX MIN MAX MIN MAX
tAA Access time from column address 30 35 40 ns
tcac  Access time from CAS low 15 18 20 ns
tRAC  Access time from RAS low 60 70 80 ns
tcpa  Access time from column precharge 35 40 45 ns
tcLz CAS to output in the low-impedance state ns
toH Output disable time from start of CAS high ns
topg  Output disable time after CAS high (see Note 6) 0 15 0 18 0 20 ns
NOTE 6: tofF is specified when the output is no longer driven.
timing requirements over recommended ranges of supply voltage and operating free-air
temperature
'124BBJ32F-60 | '124BBJ32F-70 | '124BBJ32F-80
'248CBJ32F-60 | '248CBJ32F-70 | '248CBJ32F-80 | uNIT
MIN MAX MIN MAX MIN MAX
tRC Cycle time, random read or write (see Note 7) 110 130 150 ns
trwc  Cycle time, read-write 155 181 205 ns
tpc Cycle time, page-mode read or write (see Notes 7 and 8) 40 45 50 ns
tRAsp  Pulse duration, page mode, RAS low 60 100 000 70 100 000 80 100 000 ns
tRAS Pulse duration, nonpage mode, RAS low 60 10000 70 10000 80 10000 ns
tCAS Pulse duration, CAS low 15 10000 18 10000 20 10000 ns
tcp Pulse duration, CAS high 10 10 10 ns
tRP Pulse duration, RAS high (precharge) 40 50 60 ns
twp Pulse duration, W low 10 10 10 ns
tasC Setup time, column address before CAS low ns
tASR Setup time, row address before RAS low ns
tDs Setup time, data before CAS low ns
tRCS Setup time, w high before CAS low ns
tcwL Setup time, W low before CAS high 15 18 20 ns
tRWL Setup time, W low before RAS high 15 18 20 ns
twcs ~ Setup time, W low before CAS low 0 0 0 ns
tCAH Hold time, column address after CAS low 10 15 15 ns
tRHcp  Hold time, RAS high from CAS precharge 35 40 45 ns
tDH Hold time, data after CAS low 10 15 15 ns
tRAH Hold time, row address after RAS low 10 10 10 ns
tRCH Hold time, W high after CAS high (see Note 9) ns
{RRH Hold time, W high after RAS high (see Note 9) ns

NOTES: 7. Allcycles assume tT=5ns.
8. To assure tpc min, tagc should be 2 tcp.
9. Either trrH or trcH Must be satisfied for a read cycle.

{’f TeEXAS
INSTRUMENTS
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timing requirements over recommended ranges of supply voltage and operating free-air
temperature

'124BBJ32F-60 | '124BBJ32F-70 | '124BBJ32F-80
'248CBJ32F-60 | '248CBJ32F-70 | '248CBJ32F-80 | UNIT
MIN MAX MIN MAX MIN MAX
twcH  Hold time, W low after CAS low 10 15 15 ns
tCHR Delay time, RAS low to CAS high (CBR refresh only) 10 10 10 ns
tCRP Delay time, CAS high to RAS low 5 5 5 ns
tcsH Delay time, RAS low to CAS high 60 70 80 ns
tCcsSr Delay time, CAS low to RAS low (CBR refresh only) 5 5 5 ns
tRAD Delay time, RAS low to column address (see Note 10) 15 30 15 35 15 40 ns
tRAL Delay time, column address to RAS high 30 35 40 ns
tcaL Delay time, column address to CAS high 30 35 40 ns
trRCD Delay time, RAS low to CAS low (see Note 10) 20 45 20 52 20 60 ns
tRPC Delay time, RAS high to CAS low (CBR only) 0 0 0 ns
tRSH Delay time, CAS low to RAS high 15 18 20 ns
tREE Refresh time interval 16 16 16 ms
tT Transition time 3 30 3 30 3 30 ns

NOTE 10: The maximum value is specified only to assure access time.

J@ TEXAS
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MECHANICAL DATA

BJ (R-PSIM-N72) SINGLE-IN-LINE MEMORY MODULE
4.255 (108,08) 0.054 (1,37) -
4.245 (107,82) 0.047 (1,19)

0.125 (3,18) TYP

@'/ @
I 000A0A0A0NININANANANANA0NINANAD -~ 000000000N0N0NA0A0A0A0N0NINANNNN |
—J 0.010 (0,25) MAX J
0.128 (3,25)

0.040 (1,02) TYP 0.400 (10,16) TYP —
0.705(17,91) |
0.695 (17,65)

0.208 (5,28) MAX —P| {4

0.120 (3,05)

0.360 (9,14) MAX
(For Double-Sided SIMM)

4088178/A 01/96

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

device symbolization (TM124BBJ32F illustrated)

YY = Year Code
MM = Month Code

T = Assembly Site Code
-SS = Speed Code

NOTE: Location of symbolization may vary.

Q’ TeEXAS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its products to the specifications applicable at the time of sale in accordance with
TI's standard warranty. Testing and other quality control techniques are utilized to the extent TI deems necessary
to support this warranty. Specific testing of all parameters of each device is not necessarily performed, except
those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
products or services might be or are used. TI's publication of information regarding any third party’s products
or services does not constitute TI's approval, license, warranty or endorsement thereof.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations and notices. Representation
or reproduction of this information with alteration voids all warranties provided for an associated Tl product or
service, is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service,
is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265
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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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