SEIKO EPSON CORPORATION

= EREMEKRREIRS (TCXO) 0.1 x 10/ +105 °CHf i

TG7050CMN / TG7050SMN

[#FE]

o ER#ERE : 10 MHz ~ 54 MHz
e ERERE : 3.3V Typ.

o HERE : -40 ~ +105 °C

o FEIRBUBEME : £0.1 x 10 Max. (-40 °C ~ +105 °C)

o FEEHAO—7T: +£0.05 x 106 /°C Max. (-40 °C ~ +105 °C)

e J1)—5 Ut +£4.6 x 106 Max. / 20 £ (Stratum3 ##& 5t i)
e TDEV, MTIEHtE : ITU-T G.8262.1, G.8273.2(Class A, B) ##1

o S\ g Tk : 7.0 X 5.0 x 1.5 mm (4 #HF)
o (VcigE : JEXTIE)
[#%])

TG7050CMN / TG7050SMN (108%F) [&. CMOSH: A1 =(&Clipped sine tHh %K

RoHS,

P -‘ Compliant,

TG7050CMN
TG7050SMN
(487 F)

(7FVr—av]
Y IV KE

L1-BRE L ERME SR L= BEMEKRRIRE TT, . Hing

10 MHz ~ 54 MHzD BRI ICE W TEMME/ A XEFERLTVLET, * Microwave
MESGEMB L ERAMICHE L=REMERY, BAKREBEO/NEE, RIHAEBLIRAS
77 LREIZHE S TD 105 CHIGDERIZHIE LZTCXOTT, * Stratum3
TEMHERICH LT, #EKR&LVEH, FAREEERSE. ARHEEERO—TOMME * SyncE
JAXBEDHEEERELTLEY., ARRBERHACRE L, Y-8 + |FEELS8S
EXOTDEV, MTIESS 4 &£ ERIZERBICERLTHBY T,

(GR-1244-CORE Stratum3, G.8262.1, G.8273.2 (Class A, B) )

[T, BLVRFERE] [(#E] RBRBEREREY

Frequency / temperature characteristics

o
w

#3 fo = 38.4 MHz [n = 20 pcs]

o
N
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o
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Frequency / Temperature characteris [x10°]

o
N

-40 -20 o] 20
Temperature [°C]

40 60 80 100

Frequency Slope
fo=38.4 MHz [n = 20 pcs]

0.15
o
—~ 0.1
S
%, 005
. . . é- 0 A M
Pin information .
P o3 Pin # Connection g
o -0.1
1.51 1 N.C. 2 e
2 GND '
0.2
3 ouT -40 -20 0 20 40 60 80 100
4 VCC Temperature [°C]
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SEIKO EPSON CORPORATION

[1] maf/ WmiisE
(1) maf (FR#ERGL)

I1G7050 C M N 30.720000MHz € A H N G A

D @3 @ ® ® @ @
DOHiEHR QA (C: CMOS, S: Clipped sine wave) @78y & — Jtype (M: 4i5F) @FKEH ©BREE (C: 3.3V Typ.)

CRRHEEREM (A: 0.1 x 10° Max.) DEIVERE (H: -40 °C ~ +105 °C, G: -40 °C ~ +85 °C)
®OE #8E (N: £E) OV HEE (G: VE) A a— F (A: BXIEE)

(2 BmBE

TG7050CMN: X1G005681xxxx14 (CMOS output)

TG7050SMN: X1G005691xxxx14 (Clipped sine wave)
*EROFEBUBICONT, FHEI TV UETERVAEDLELLEN
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SEIKO EPSON CORPORATION

[2] iR RKTEL

_ p3zk e "
I Ek= s &
HH =) i Tvp. Mo B 0
RAHIGEE Vcc-GND -0.5 - +4.0 V
R im B T stg -40 - +105 °C  |ESZTofR%E
[ 3] EniESEH
_ p3zk e "
I EfR= i1 &
HH =) i Tvp. Mo B &
TBIREE Vce 3.135 3.3 3.465 \ Vec=3.3V5%
EIREE GND 0 - 0 Vv
e R E E T use -40 +25 +85 °C 105 °C Max. (Option)
H A B (CMOS-Output) Load_C 13.5 15 16.5 pF
H 7 &7 (Clipped sine wave) | Load R 9 10 11 kQ
H A& (Clipped sine wave) | Load C 9 10 11 pF
H &7 (Clipped sine wave) Cc 0.01 uF DC-cuta > F w4 *
*HADDC-cuta T UoHIEABLTEY FEADT, tHjJiﬁ‘ﬁl Al & #&%,LL,T‘FéL\
[4] BiRE4HHE
(Vee =3.3V, GND = 0.0 V, T_use = +25 °C)
_ R
I FRE= B %
=] L& I Typ. Mo, BAfr &
i 10 - 54
Hi 71 B fo 19.2, 38.4, 38.88 MHZ e e
N — T use=+25°C+2°C
E= H * _ _ - —
RRHMARE 1 f_tol 1.0 +1.0 X107 | TS n_am 2
o ek ke 8 R . ) ) - T_use =-40 °C ~ +105 °C,
BIRBUBRERHE fo-Tc 0.1 0.1 x107® S (fmaxcfmin) / 2
T_use = -40 °C ~ +105 °C,
BEHAOD—7 f slp -0.05 - 0.05 x107¢/ °C |One frequency reading every
5 °C Min.
BRBEREEESE fo-Load -0.1 - +0.1 x10® [Load R // Load_C + 10 %
R EIREE S fo-Vee -0.1 - +0.1 x10®  [Vec=33Vi5%
IR BUERFZAE *3 f age -0.5 - +0.5 x107¢ |T_use = +25°C, ¥
R AERF L *3 f age -3.0 - +3.0 x107¢ [T _use =+25°C, 20 &
HREREE *4 f_hos -4.6 - +4.6 x10® [T _use=+25°C, 20 &

1 HERELY JO—REBAFETY,
2 1) O0—EHER., BERE24 BRERARICATEL-ETT,

3 EIRBERELR. REABRERICARBEDEEZRRAALZIOTHY.

to
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SEIKO EPSON CORPORATION

(Ve =3.135V ~3.465V,GND =0.0V, T_use = +25 °C)

o yr .
EHHE Elok=1 vy Tvp. e BAfL %
— 7 10 MHz =< fo < 26 MHz
(CMOS) lec - - 9 mA |26 MHz < fo < 40 MHz
10 40 MHz < fo = 54 MHz

HEBER
(Clipped sine wave) lec i i 6 mA
H HEE (CMOS) Vo | 90 % Ve ; - v
H HEE (CMOS) VoL - - 10 % Ve Vi
H 7 L)L (Clipped sine) Vpp 0.8 - \% Peak to Peak &
3t Y B5fE (CMOS) tr - - 8 ns 10 % Ve ~ 90 % Vc level
3L Y B (CMOS) tf - - 8 ns 90 % Ve ~ 10 % Vc level
HC BN BA A B t_str - - 5 ms t=0at90 % Vcc
RS v A K1) (CMOS) SYM 45 50 55 % 50 % V¢ Level

- -61 - 1 Hz offset

- -95 - 10 Hz offset

- -121 - 100 Hz offset
IS (fo = 38.88 MHz) * L(f) - -141 - dBc/Hz |1 kHz offset

- -151 - 10 kHz offset

- -156 - 100 kHz offset

- -158 - 1 MHz offset

*fhDEIREIE (7-10) MM T ESRLES 0
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SEIKO EPSON CORPORATION

[ 6] AIEEEE: CMOS-Output

1) HHER

Test Point
¢ Vce ouT PY 9]
Supply By-pass N.C. GND G
Voltage Capacitor oaa_
T 0.01pF —— 15 pF —
to 0.1 yF
o
2) HEER
()
(A) ® Vcce ouT
N.C. GND
by By-pass Load_C
Voltage Capacitor 15 F_
T 0.01pF—— pF ——
to 0.1 pF
°
3) &t

1L.AvRARa—T 4 VE—4 X Min. 1 MQ
ANEE Max. 10 pF
K #FE Min. 300 MHz
HABFa YT UYload CIZIETO—JRELEAET
 ERIRBOERIEF (VecliF. GNDIFF) DEREIZ0.01L UF ~ 0.1 pF D/RR AV EFBRYFFTLES W
CEREEREA D E—F U RDNSWVEDERVTL SN
BRAVE—SAURIFBHNESC L, REICEKLTLESN
.GNDE VI GNDIZHEH LT EEWL

O WN
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SEIKO EPSON CORPORATION

[ 6] BIEREEE: Clipped sine wave-Output

1) HHER

DC-cut
Capacitor :
Test Point
® Vce ouT I I ® O
N.C. oND | 0.01 pF
By-pass
Capacitor Load C Load R
Supply 0.01 pF —— F —— C
01 yF —— 10 pF —— 10 kQ
Voltage —— 0 0.1 uF p
® ®
2) HEER DC-cut
Capacitor
n | |
\Ay L Vcc ouT | | @
N.C. GND | 0.01 pF
By-pass
Capacitor Load C Load R
Supply 1uE —— — _
Voltage—— ?600.1“pF__ 10 pF 10 kQ
r'Y @
3) &

1L.ARaRa—T 4 VE—4 X Min. 1 MQ
AFABE Max. 10 pF

A% #E 18 Min. 300 MHz

2. HAhBmaYTUYLload CIZIETO—JBRELEAET
3. RIRBOERETF (Vecli F. GNDIEF) OEEIZ0.01 uF ~ 0.1 pF DR AV EFRYMHHFTLLEEW
4. BREHIHNEA VE—F ADPENEDERNTLZEN

5. BRAVE—4UREBAHNESC L, REICEBRLTLEZESW
6. GNDE [EAFGNDICHEfHE L TS L&
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SEIKO EPSON CORPORATION

[7]1 41T —4% (BEE)
(7-1) BIRBURES S & BiEHRO—T7
1) fo = 19.2 MHz

Frequency / temperature characteristics

fo =19.2 MHz [n = 20 pcs]

Frequency Slope
fo=19.2 MHz [n = 20 pcs]

0.3 0.2
S
= 0.15
@ 02 —
2 & o
3 <
o )
% g 0.05
g g o e e T S
© w
é‘ g-o.os
e 2
= @ -0.1
=y Z
g 02 0.15
&
- -0.3 -0.2
-40 -20 o 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Temperature [°C] Temperature [°C]
2) fo = 38.4 MHz
Frequency / temperature characteristics Frequency Slope
fo = 38.4 MHz [n = 20 pcs] fo=38.4 MHz [n = 20 pcs]
03 02
0.15
0.2
0.1
0.05

S
N

S
w

Frequency Slope [x10° / °C]

Frequency / Temperature characteris [x10€]

-40 -20 0 20 40

Temperature [°C]

60

3) fo = 38.88 MHz

Frequency / temperature characteristics

fo =38.88 MHz [n = 20 pcs]
0.3

0.2

-0.2

Frequency / Temperature characteris [x10-]

-0.3

-40 -20 0 20 40

Temperature [°C]

60

%

0.05
-0.1
0.15
0.2
-40 20 0 20 40 60 80 100
80 100
Temperature [°C]
Frequency Slope
fo=38.88 MHz [n = 20 pcs]
0.2
0.15
15}
s
<01
S
x, 005
[0
Q. e
S 0| p——— P B ]
[ N
3 -0.05
c
[0
3
g 0.1
w
0.15
0.2
-40 20 0 20 40 60 80 100

80 100
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SEIKO EPSON CORPORATION

(7-2) BB EREERF T

Freq. / voltage cofficient

fo-Vie [x10°]

Freq. / voltage cofficient vs fo

(Ve =3.3v 5%, n=20 pcs)
0.12
0.1

0.08 ’
0.06
004§ 8 ' [ §

0.02

-0.02
-0.04 | .
-0.06
-0.08

-0.1

-0.12

10 20 30 40 50 60
fo [MHz]

(7-3) AiK#RREL REE
*BRARHELR. BEEBREICEARAZHRBERAMEILOTHY. UEEHERIATILOTEHY FHA.

Freq.dev [x10'6]

38.88 MHz Accelerated Aging Test [n = 20 pcs]

0.1 1 10 100
Time [year]

(7-4) Holdover

1) After 10 days 2) After 48 hours
20 Holdover Stability T_use = +25 °C i Holdover Stability T _use = +25 °C
e (After 10 days operating, n = 10 pcs) 0 (After 48 hours operating, n = 10 pcs)
% 10 g 30
%, %, 20
. 5 5 10
SR - —— = e e = ——— R = S =
g -10 g 20
o L 30
15 40
-20 -50
6o 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24
Time [h] Time [h]
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SEIKO EPSON CORPORATION

(7-5) IRERKRE

tr [ns]

Current consumption [mA]

o = N W A& OO N ®

G-sensitivity [10? /G]

10

10

O =2 NWkOoO~N®OO

2.0

1.5

1.0

0.5

0.0

10

G-Sensitivity 38.88 MHz

e X
L —-= Y
——-Z
=t e ot e et ) W e oy ey
10 100 1000 10000
Vibration frequency [Hz]
(7-6) JHEER (CMOS output)
Current consumption vs fo
(CMOS output, n = 20 pcs)
[l
]
[
®
]
L]
20 30 40 50 60
fo [MHz]
(7-7) XL £ Y BRI / 32T Y B5fE (CMOS output)
Rise time vs fo
(CMOS output, Ve = 3.3 V, n =20 pcs)
8
7
6
T 5
8§ 3 s ] ) = 14
e @
® @
2
1
0]
20 30 40 50 60 10
fo [MHz]
(7-8) HAZEIE [Vou, Voi] (CMOS output)
Output voltage High level vs fo
(CMOS output, Vo = 3.3V, n = 20 pcs)
0.3
0.25
[ ] [ ]
. s 0.2
[ ] [ ] [ ] L] [ ] =
g o1s
. 0.1
[ ]
Py 005 ® @
L
0
20 30 40 50 80 10
fo [MHz]
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Direction

Fall time vs fo
(CMOS output, Ve = 3.3 V, n = 20 pcs)

20 30 40 50
fo [MHZz]

Output voltage Low level vs fo
(CMOS output, Vee = 3.3 V, n = 20 pes)

20 30 40 50
fo [MHz]
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SEIKO EPSON CORPORATION

(7-9) KRS > 4 1) (CMOS output)
Symmetry vs fo
(CMOS output, Ve = 3.3 V, n = 20 pcs)

60
55
= i .
E 50 ’ ® s . ‘
w
45
40
10 20 30 40 50 80
fo [MHz]

(7-10) (I+B# =
1) fo = 19.2 MHz

fo=19.2MHz ,T_use=+25°C,n =20 pcs

-40
-50 Offset Freq.| [dBc/Hz] [
-60 1Hz -68
70 10Hz -101
— 80 100Hz -127
T -
T o 1kHz -145
a 100 10kHz -151
S, 100kHz | -152
g -110 AMHz | -153 ||
‘5 -120 T T T T T T
-
o -130
@ -140
=
o -150 —
-160 —
170 Ld il Lol (IR NAT) Ll Ll [ A R [T
1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07
Offset Frequency [Hz]
2) fo = 38.88 MHz
fo =38.88 MHz, T_use = +25°C, n = 20 pcs
-40
50 Offset Freq| [dBc/Hz] |-
T ST L S N S T S S 1Hz -61 HH
B o Q. WIS TEE S T O Y1 S 10Hz -95 L
— g0 | WG L PUEE § UL LU 100Hz | -121 |
T g 1kHz -141
B 100 |t L LHING R R 10kHz | -151 |
R=A 100kHz -156
@ MO0 e N T T AMHz | 158 | |
‘5 -120 el
< \‘\.
8 -130
@ -140
=
o _150 - e
-160 : e
170 Lol Lol Lol Ll [ R i L
1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07

Offset Frequency [Hz]
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SEIKO EPSON CORPORATION

(7-11) ERREE

ADEV [s]

Short term stability fo = 38.88 MHz, T_use = 25 °C, n = 3 pcs

1E-09
1E-10
‘.“"n_
o z
L
1E-11 - -
0.001 0.01 1 10

(7-12) D5

TDEV [s]

1E-07

1E-08

1E-08

1E-10

1E-11

TDEV f,=38.88 MHz

Tau [s]

MTIE f,=38.88 MHz

R

— ——MTIE_+25 °C
| =—MTIE_-40 °C

| ===MTIE_+105 °C
—ITU-T G.8262.1
T ==-ITU-T G.8273.2

__‘-__-—-'-T'

................ ——TDEV_+25 oC 1E-06
—TDEV_-40 °C
—TDEV_+105 oC
—ITU-T G.8262.1
-ITU-T G.8273.2 1E-07
........................................ =
w 1E08
u 5
=
1E-09 |-
. - . L 1E-10
0.1 1 10 100 1000 0.1

Tau [s]
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SEIKO EPSON CORPORATION

[8] 4 ~TiEK

InFALIE: Auty

Marking

/ \

~

E38880F

........................

IR

[9] 7w TV R(EER) BT mm
_}.?1
— Ha S
| o H3
(N —
— N M
o
an
_f_ 3
] _v
#1 #2
| 5.08
< >|
(TOP View)
Him £t BA
Pin # Connection
1 N.C.
2 GND
3 ouT
N.C.lrFIXBRIZKERE LTT LY,
TEMEDT=OH. BBiRImF (Vcc—GNDRE) D
HAXREUVMEGARIZ 001 uF~0.1 pF D/XRa V%
FlIrT =&y,
(1) 1Pin ¥—%

(2) TCXO EFTI/LID 0IN] #fEC L ICERYET

(3) TCXO Lot No.

(3 #1)
(4) Location code
(5) Epson logo Mark
(6) FliK%% data

ME]

(7) TG7050CMN code : E
TG7050SMN code : F
TG-5511CA code : K
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SEIKO EPSON CORPORATION

[9] MR, FFEMIRMME

L)t E (MSL)
15H ¥ HEREN
MSL LEVEL1 JEDEC J-STD-020D IZ & %
(QEsEMIZM = (ESD)
1HH ¥ HEREH
AEETIL (HBM) 2 000 V Min. IEC 60749-26 Ed.2.0:2006(b)IZ & %, 100 pF, 1.5 kQ, 3 [RIFNA]
BWETIL (MM) 200 V Min. IEC 60749-27 Ed.2.0:2006(b)(Z & %, 200 pF, 0 Q, 1 [AIF1A]

[10]1)278—78774)L MENEEHE (JEDEC J-STD-020D.1)

Temperature [ °C ]

3001 1p - +260 °C |
+255 °C tp;20s to 40s
250 |- Avg. Ramp-up /4
TL ;4217 °C 3°C/s Max. tL \ R d
. o 60s to 150 s amp-gown
| _Ts max; +200 °C 6 °C /s Max.
200 (+217 °C over)
Ts min ; +150 °C ts
150 60s to 180 s
(+150 °C to +200 °C)
100
50
Time +25 °C to Peak -
| | | | | | | | | | | |
0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time [s]
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SEIKO EPSON CORPORATION

[11] WEIEER

(1) INfhEE

AHMEZ) —XTFEARKBESOT2HO I — FOZEZE(IL T14] , 1000 pcs/ReelTY,
TG7050CKN: X1G005661xxxx14 TG-5510CA: X1G006001xxxx14
TG7050SKN: X1G005671xxxx14 TG-5511CA: X1G006011xxxx14

TG7050CMN: X1G005681xxxx14
TG7050SMN: X1G005691xxxx14

(2 T—E Ttk
Subject to EIA-481, IEC-60286 and JIS C0806
1) T—F~Ti& TE-1612L
Carrier Tape Material: PS (Polystyrene)
Top Tape Material: PET (Polyethylene Terephthalate) + PE (Polyethylene)

= 2.0x0.1
0 10F: 40.020.15 5 - -
P Jl|2.0+0. e 0.320.05
. - —_— —
—\& 00 Ty |—*
3 N SH—b ¢ S1b i L
) "."i._: . i i P ) = [ - =
: i e =
T B . T ~ Y S E:
T = =
/ : I
7 i Y |
+0.1 8.0+0.1 /
1.55-0 5.120.1 Top fape
Unit : mm

2) )—ILTik
Center Material: PS (Polystyrene)
Reel Material: PS (Polystyrene)

S | 27
-+
Se) 2| &
= = =
l
l
7403
19.4 41

Page 14/ 16 No,: TG7050CMN_SMN_rev1.3



SEIKO EPSON CORPORATION

[12)EALDFEEE
HHOEE/HMEOMEETHERESIE SO, BULRYKBVCEMELZRELIZYVZITHA +O
TRYKLEESRIE] AL TS, (hitps://mww5.epsondevice.com/ja/information/#precaution)

VITYA bO TRYHKVERRE] [CMAT, HROMREEBELEZETILOICUTIRETI,

(1) BRLGEHE - RBZ5XHOESICLTLESL,

(2) HIABOEEH. KE. FHICE T, ERPHEINLIZLHYFETOT. ZHEAFNC
LI BEHTHERTIV, X, FHEERICHRKOERR. CERATIL.,

Q) BERICHLTIE+MEEL T, THEALLESL,

(4) X$RZBE LY., BREICEOIATOWARETHEEZFERALBZVLTLESLY,

(B) k%, BEETHERERECHEASINIGEE. FAZFHICIYKERNHIRL
BHESIEEFRIGELIHYETOT, CHERADNIHTEHTIHERET L,

6) BRSAVIZUY TLDHZEE. RBETIEELHYET. +HEIRIASLU

RO L, CHERBELET,

(7) ERETISEAEME L, PEBEMAI SDERBAFILREBEHEASAEVWRRELD
AHEMENH Y FTTOTEITTLLE S,

(8) BIRHBEMRTHOBERAREBLEL (RIFAKHEZEE) (&, YHHBRERILD
AEHBEHOFRAMETT., FLEHSINATLWIHHIRIOFEGRETTIOTIEHY A,

(9) AHEBDEREFv v THIIGNDAEHR SN THEYFEITOT, SHEAKFICITELMLE
MMEERNES TEELEIL,

(10) HROEREEHRVZOARB. BE@ICESSA 2. BRIA VFERIEGNDS A VEBRELBEWLTT S,
HMOESHROFEICLIRIEZRITLH-O. EERZEMDECICEELAVLS TBEZE
PREWLET, ERFHICEEE 52 58RUEAHY FT,

(11) BRDERIHGF (GNDIFF &VcinF) DOVeciimFRIDERIC/ANAA /R T oY%
FHFTTFEW, ARELZRY ., MELERALEERLEICEELTT I,

(12) Veco GNDZ A VIFAKEHRL. SRAKA VE—F VAMMEL L EHFRICLTTELY,

(13) BRIA~ADBF/ A XRARELTD I AL EFIRFEOHAIZDEELTIX. ERS1D
BEAKA VE—FURANELLRY ., RIRBHEEBELLZVEELAHY EFI DT, FASNDIEICE
ERER. FFEETIERIAB LU+ LBEREREO L, FRABVWET.

(14) HEAHFHI S DOERRIIFZEEBEICLTT LY,

(15) HAIHFHCGNDIZHEH S NIKETEREEZHNMLET L. ABORFHIBEINEITOT

DT ARERZEEL-RETHEEVLTEL,

(16) EERIVMAONRELIHEL., HANEHELHOFERAEZRVRET CIERIN:
BEICRY ET, -, ASMAHSE (—HORAHXIIHRE. AHEERT T4 8T) LEERKIE
HENTT, AERBBEEOCHER. RUSABGEEELZEICLEZKIBEEDHLDT-H.

ER-BRERECRERVERTLSIZLZHEBOLET,
1FLUEORBREFEINLEES. MFFALGTHEZ CHEAORIICERICTIHERET I,

(17) RIRERERIEE LGS, BEEEBRIEIRIRELILIRELET,
BEOLVLWESLBEHETTHEHENCIEZELY,

(18) € - T3 RFYVICHLTERMEDOHHILEME (BK - BHEBH - HRE) I
S INTKER : BEUEARX (B, SOX. NOXFEIEH2SHE E) wEEL EA
BET D5 CTHEOFERFLIUVREEH T TSIV, BESE - BREIC
EBEIL SN TLWAIKRETERDFERASLIUVREFETFT TS,

(19) KB I7SVvIREEEBELI-FARLEZFERT 558, ERHLORLICTITIVIRE
BRELTLESL, BIoNOFUEET IS5 I RADBREIL, EEMGICEXRLEES
BIELET, KN ERRICKRETEEL 5L+ BEBEETH>TLEEL,
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SEIKO EPSON CORPORATION

HAREQREEHE R T LEHE
——
AA—ITTVUE BREEIRATLDEE ICEREERED

ISO 14000 !) —R & (F :

IS0 140002 ) —XEEML . PDCAY A H LEET CLIEST T T
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