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"Byl mERMET H

Se E—HENGFErF—ME BHz "EGErpEFEs” FAIB0].0.F
2BO0l.c. g2 P » (BELEERG ) RMHENRER T2 "B E
BT BEI0.TumA » B F S HLEFISE T BER— R EER -

6. #H2BE 4G5 + FAFRKISO230-2 2014 F £ L AM " Ep T ERM =
BRFELE -

7. 2B H By F 2z FAEHISO 230-2 7 2014 5.3.2 2 R/HAFEFT o H
MR HACBL LR B9y JERATL AR B — 1 B AR5 REFTHH - ﬁm’%ﬁ?
REBA DR T BIEITFRAA (4 » PR EHILREE2NRA - BEFT

R R EBSLREIZNRA » REITIZAYR) » RiE A2 z\Kz k3
R B W18 F R[5 G 5 R B R - BRI G2 REMFRG £ 4
ZHREBH) ERFRE —FHRZHN  $EHRL P REEAEZHE

HHEHRZRN "B ERM 8B BIGFRR
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2B991 FAEEHEAANT MR “BAEH" TRM - RFIRERE -
a.  CHAEHT KEAAT AR
a.l. BMATTE WA B AR “HREH 5 &
a.2. B248 K RE A L R B A AN CHRBREST > BERTR
KW EE (#) 0.001 mm ;
a3, “EAEEH” RERAMNEE2E  3MEXMEAGEMZ T EM T
FI BB 34T “EhATIE R » BAEHEE () Bl g
PEpst Bk siph st (CAD) 2R - AANBMMRIE 4 m3r £
# X
b, “EHEMAR AT EM SRR BAUATE—F
b.l. % A4E 2 IEH
b2, FER Ao T HRAE A P RIBM TAEAT X, CBPEF R IR MAR B
JIBEBAE ~ R B E BB
bla ABRAEHRAFTRELTHEGHERGRERHRLESF
A UEERE FEEETHT . RF
b2b “ABAEEH @ EEY (Ek) MEREERS
—EHEHE > UBER—ERE S Bl 454 A E LA
s )
b3, AR RECADHM » ARNNIMHEHREESL S &
c. “EfEIEH TEAM REYRHHRAE TEHEETFEEN
A2 HE LB L FRFEST CHRAEST > REFUTRES
,ri :
c.1. 284 % F % 47T B] B P AT A B 4] - R
c.2. #4 IS0230/2 (2006) £k » RAESIT A ZHK ¢
c.2.a. BARfTHEMR (XM ) EaFEER 1Sumz B
)3
c2b. iR Tap iy (EBEA) oM EERN 15umzét
&
c..c. LAEfTaR MR (BEEA) BAKESEN Sumz g
;3
d TEBARERZE LB - ML RBEAMH > RIEH W W
WA THRHETTFEEUAZERE 2B LR SR EET W
a7
dl BREN B S5 SAETasz T A LE2ERXES
18 37T B SR SR AT CENARIER” 0 BE MU TR
dla —EXREZEHBE HEHA 8"
FLAE 0 2B991.d 1.a. E858 7 EH EEHH T A -
dlb ip#-—-BEx “WHaSa” (seaf) 8 (F
) 0.0006 mmEH£FHE (TR)
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FZAE S 2B991.d 1.b. R EH L AM -
dlc Z£Exdseid—Eek Maih” (EREL) PR (ER)
0.0006 mmEs:{ £ (TIR)
dld “RUBFE” > HETRHZMEESTRES Y R
(&%) 0.001°;
d2. SV HE/ (EDM) BSMERE £ 47T B) 051 3547
CEhERAERT -

28992 gk “BAMET TR ARLEAERRZADREAL AR
Wz “EH R ‘es” -
a. BRERER B AR EETFHH M -
al. iFEs B E DK (EFR) & 300 mmfF4 0.0005 mm ;
al2. &G s EMEELE AN (ER) E 300 mmiTH 0.00025

mm ;
a3, X8 MR St Cwdaa” b (ER) 0.0004 mmE 4R
£ (TIR)

ad, BETRY  BHEED (BE - FirffE) 2 ABRE W
(7)) 2 W (E4#u%) (TR) 5 &

asS e EAE K (£H) F 300mmiF258F & £0.00l mm ;

HWELRE P2 g F e E#H (R) #F 1SO230/2: 1988 #

211 HFPREZEFRIFIRE » B B F 2T ER M
FHMZRAL -

b, RH X wik  BAFRAAHFE - ¢
b.l. E8h “Ma#” @ “w&aHA” LR (ER) 0.0004 mmBéL3E
£ (TIR) :
b2, #ETELTY  FEEY (B - FHrfdiE) BERE NN
(7)) 2 M EEFHE -

2B993 o MM e/ Sk Am TR, 0 R ® 2B003 B ATAEESEE
# AGMATL 2% # o

2B996 R4 R ER AL » kdy 2B006 & 2B206 A HAK » 2o F ¢
a. FHATHRER  RUTREHM
al.2#R P Héh: R
a2 fEfdh b2 FRIRAER RSN SN (FEH) (3+1/300) um
(LA E&RE > 4 Amm) -

2B997 “MEA” ki 2B007 & 2B207 A c AW RAEFEARE
A-BESMENBHIEMER > RELRBR B2 KELR
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BEBAERTH -

2B998 & 2B991 442 T M & 2B993 ~ 28996 & 2B997 i A 4 2 ik
“HER vt 2t - THARREH -

a. EdE4 BEBAMREARZI R AT A2HEEE B
z Map#h” (EHGE) fahri— B CWaBa” RN
(%) 0.0006 mmFs&EHEHE (TIR)

b BRBBWMEAEAR - ARATHA N
b.1. w0kl A4 EH & T AR KA004% 3% 2] S FAL
b2 MEAELEAEES 0.lmm 2 Smm (&4) 5 A
b3, BT AE fAEL KB AR (E) 0.002mm FehFEE

(TIR) -

c. “EEIT ZERMERR EERx R4 & Tad” iR
B HORBNE CHEEH KE - LERITHERENRE
ECCN 2B991 ~ 2B993 ~ 2B996 ~ 2B997 #% 2BO98z MEH &

;% o

2B999 44 fm TR 0 RFIRAL A o

a. BB KPR E

b BEHERMY OEREAVRBRAALERAME
C BHHRAEAA

[+

d. B AR IRER A
e. BFRIFHEM
f Emafy @M T8 SRS
g 304 R3IOFEE4AMF] - T ~ HHEREE
FAE : B 2B999.g ME  BAFAERA “FET —F5 -
h. 3RIERAGEF %M o F
hl. AEIBILRME > sesE AR AMNZHER L
h2, A8 XF%e o AREREE
i BAEM - WP A NESL AR B
jo B BRIARNTERBAASHPREARZEHHERA
k. AZep~ % k0 RREBMSEE HERN ARSEER
% RPN
| %#EAAMEASATE  RIIPERE S
m. R FF&EFEE 0 RPN ERE
n A ERGER - M B BHEAEE

2C ##
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2D ¥

2D983 B ‘KIS -4 A" & “MERAT & 2A983 ¥Rz BRE® %
H KRR -

2D984 BB A E” & “BEAT & 2A984 A8 4 2 B E AR RIS
“ET XA

2D991 % “MB” ‘A& & “MER” & 2B991 ~ 2B993 g 2B996
2B997 & 2B998 i ¥ 2 ix i SR W 26 -

2D992 R %M F ¢
a. $hEEE ChEMmEs” Jtﬂﬁ“F@Jﬂaiﬁ#—*Hi
al AW “BMHEREXL” (FMUs) » 20 64 HEAR & 772
Fox TEMEBEAT TL DIR b2AMEZHRE S R
al. BBE T RPN EFHEFER > RiE THRET P
AR RGBS REIE 0 B e
ala #MERE (RERE) ;
a2b. &tk
a2c BEfG (FLRE)
a2.d AERE
a2e BHEHEZH;
alf BAER A
al.g MEREF -
FEAE - 2D992.a FREHHE  RERABFFE EHEXFofFrsy EftE
RAAPTERB R ERELEL Wi B2 EABE -

b. G -

2D993 X “ME A E” £ “MER7 & 24992 & 2A993 XA B
i CHRIAT REBZEMR -

2D994 & “BIE” & “E A" & 249 A EFRZ MBI B TR KRR
T R -

2E R
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2E984 SMET A A7 £ MBEAY 24984 A28 “EEL” &M
B 20984 fr Rl a4 R CERT 2848 -

2E991 HABH MEMA” & 2B991 ~ 2B993 ~ 2B996 &, 2B997 AT 2%
ﬁ °

JE993 &R HAII LA - A MRS 24992 & 24993 A7 H
ZHH o

2E994 EARAMN MERA” & 24994 A2 TR TH -

24



3% CF

3A A& BHRRTH

3A991 B-F&MAP M

a.

i3]

CTHMAEEBMER”  MEANTER MR EMTES ) AT AME—4
Mo
1. Mgk B3 5GFLOPS (S#+ESBEEY) S ut > EHBEERT
ZEREELE N2 MARKRE
2. FRARIER AL 25 MHz 5 &
3. BB-—EEHRBLBEABR BB ME > RBLETFZ "MAEEIMNE
B NI ER T FHB I B 2.5MB/s;
HEHMEL T
L BAMERELETHRATHE K LM (EEPROM);
a. PP e EME 8IS 16 Mbits 5
b. £4pr% EEPROM $#4 » B TF4E— R4
1. BMAHERLS 1 Mb;,
2. BEEMEAZNE 256 kbit o B K A2 B R )7 80 ns;
QEAMEREZHFEMRFREER (SRAMS) !
a B MHERB 1 Mb, K
b BB £+ AB B 256 kbit » F A FFHEFA]H 25 ns;

K —MaaEias o RETIME—45M

1. BAELESAARES 12 1244 BHERBANEFH 20T E
Bk (MSPS);

2. B HEE 124 $hEEFERNEH 10°E 8 RkRiE (MSPS)

3. MR EAR 12 M AAZERR DA 44 BHRBANER 10T E
I (MSPS) ;5 &

4, M EARE 4R WHREANER 2.5 TERERHE (MSPS)

CBISTREAESAS 0 EMAHEHAEERREES 200 £ 700 2

i
HripE e (FFT) RITR > A 1,024 2548 $ FFT 2 32 & $4785 B
- 1ms

FEATHS Aoz TR RELHHARBEARZF SRR A%
ZAFREY > BT fE—45H

1 A2i® 144 B30+ %

2, Bl “HAORREEEER” N 04ns

ATRE CAETF AL BESREE - T
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1. fe& R astRBEirddd
2 ERBER L BERESEYRES 0 RENEY  BTIE—H
1
a. “BERHAL” ¥NFEERAKMLE > BEHhE (UKW BHEM)
RS (BAGHz B84) A# 025
b, “sEEESEE7 R EMEE - AR (UKW A EM) KA
# (A GHz BE) A 04,
h, T# ey EF > Last AN 40 GHz o928 % |
i. %@%ﬂ}:&ﬁ@%#ﬁ (B8 BREE > ET7E—FHH:
1. #ksEEA2B 1 GHz ; &
2. AR B 1GHZ R EMRS K
a. “FMIEEERLR” ARBS5dB;
b, HAEBEMMAR (FHMUMAADA M AU MHz % B4 )
Z Fe g RH 100 5
c. JABIEE R AR 10 By 5 K
ATIEAL D 3AO0L ArdE T SHMMAR AN AFTHAFIRAEIMME -
jo VEART T
1. “—REB” £ 293K (20°C) 8% “HEEFE” B 550Wh/kg &

1

2. Yk EaR” £ 203K (20°C) B “BEBEE” B 350Wh/kg KE
&

A D 3A99]) REHER - AFEH TR -

HAFIAR

1.3A991,j ATz b BH A (Whkg) R ¥ FARUBFELER (RHE) REBEXTF
(s ) BRUES (AF)  2RUEBEETEORE - TUURRTTRF
Fo BRAREHESFM ChF) BRUKE &Y (8g) T E (A7)

2.3A991 prifiz “EHET RMERLEFEATHRAEIRY  RATERBZITLSE
A BAERBZARBRER -

3.3A991 i1 prifiz SR T GitgahexEbA e EAORBF AT

CEAG .
4.3A991j.2 itz "R EHD” REMBRTARHHASLEECRTRRETLEL
‘%%*;.” °

k. :}%E'Jux.u‘rﬂ%‘wwl\ NEL2AEAMEZ "BYE FasfTaig
B ERTHAEERE
HAL D 3A99LK F AR Atat AR (MRI) BRRHBZ
ARET TR TR e -
L A MR E AR FR USR8 500K i TIFHER] S
2. MK BZRERMN250mm : &
3. EAHBEBAN ST REBRZ “MEEATE" A% 300 A/mm?;
L AN T2 ER XA - A SRE” iy tl - S35
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TEES bz~ “BE Foz “BREBEE” ATZBERAE BET
FlATH A5
HIRFAFBFALH 1 MHz S

2. HMEREEEA IMIM RKES S &
3. MEEFE AR 1ms

mR-2B LB /EARALEMATRRER - FHAEHEEHS S00A X2
o

nk{E R

0. "RER” ZRGHEL - TREHEHAR (CIC) @# « KIFkTHIRMU
B ARGHEQLERS] > £ d 3A001.ed.priHl 3 ;

3A992 —g A% “EFaHs -~ HaRisk

a BFRREH HETIRARSAHMEOEHAER - REAESFE
REERI

b. @B PRES AT FE—451
L. ZAAAN @ﬁ?i%ﬂkammm’i%mﬁﬁmgﬁﬁ'

2, A wAF R A2 120 Mbit/s 3K A B £ mEIE M 5 R
3 SR EE

C. BABALN TIEEIRFAZB 60 Mbit/s 8934 > AL BIE RS
B  ANHAE S TH s E

d. e Lat R R - ERAMBIGH2REF

e WAL FTEABEAL  BF TFIIE—44%

L ABERERHALSL IGHz REBHSE S &
2. BAKHEAHEET L A4GHz K T B4

f BT E » ARG ERARE  FHIEEAN4GHz ;

g BRI EY RS A - 0 EH LA Ins
(RHEF 1GSPS (+ERRE)) 224 MR E RS 7 #TRE
DREFYE BB SMARERZBIE > UAME256ERE S
M ERAR K -

R AR BFHTAEEBLREBERZAMS
. BAEE

SERIBAE

WERAE

RHEEE

BARSHE -

A

3A999 T SEFHARLABFHIFHALE—RERRIH*
EAEARN 30T
a. WHAE > SEMAEIE 300 £ 600 Hz Z M7k - HEFRAFTRA
B o THERA-—RERERFTERLTRIA
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o

CEEE DEARARRRAHEE O EHAER - REAESFEARES
o
. FAABIE X AMRLRGETRALG AN > ARELMALS - BHFR
FEBER S SEREZEAHEMER
d ERARE  SENHAELARME OB HAER—REARLFER
AT
e. AABMEEXMHMBRAEZLEFRE T !
L BB 2 AR A2l s REXASRMBPAEAMAESR SOns RE
wE
2. 28 (ZMEXES) M ALFHM BT ERG £ 1ls RE
RGP R P AT A SOns K BARE S
L &R LETHRS -

B R - ke A L & i

38991 AR T F Al RAHZBH 0 AL BB Z AR
F
aBWEEFE~ AL AM 0 UK 3A001 2 3A991 % H{78 B 2 AAFA AR
e
bARGFERETE - HMERA “TFas” HARHZRE > LoTF 0 2
BasRAEFHILRBGHFMZ AL
32472 13BOOIb h A S AN ERA UL AL ETI R  RAKET - AEXKE R

WEE -
1.3B991b Atk » AN EBA AN 2 BEF BN o5k
4o F !

A2 1 3BY9l RAEHIE KM w8 A4 (FPIRFZHAKXS AR - A
% BR A SIS H450 A 3B991b.] BH X e Lk -
a. & 3C00] &4 ANAAES Sy B2 £ E8ME
b. & 3C001 ~ 3C002 ~ 3C003 ~ 3C004 =% 3C005 Fir & %] » 453t A
g ib R R T OV 28 I/VI 5 H a0k 23t SR ERs
Medb 0 %08 B 45 3B991.b.l.c;
c. FGHMAIEME > o F
3242 1 3B99L.b.l.c R E BB EAE -
1. iR sh 2z B K F B R RS LA GRESEE B
BoeaaeiB 0005 P e ERERE
2, Wil R B BMRE - BT AME—
a BERHHB[EBRPTRE
b. AR HM 2.5% 105 Pa 89 B 1 FiE4E 5 &
c. FEdEHEARAWE 100 mm &) 558
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AR AR CAMEREX B AT IME— K

I B 200 mm & B Re9IES: > A E B 4 M A2 5% T &
B

2. e A ARSI EEAAE c RER AR BEEHIHRENK
B HE3.5% ;

3. BB T & E TR

T R R R

L BRI eI 0 AR R AN lRaR A b IEp
KABWHERBHEE -

L BEETHN - BT 3R RO BIR BT R AR LR BA T
2 — ik
BB £1LAE S S

2. RRAEFE (Wi ER) A 200 keV;
3 BEAUARREE (MR EE) I [0keV 2 TF#4% ;
4. B EEAJoB Y AT 2 ¥,
AR RER R BRSHEEGUEAE (HlwEE) T
BMAEM R (&2 ) o F
L "€ B3 BFHME—4514 ¢
a. #REEARE] 0 BB AEASR
b. R (%)) B 5 2666Pa KT
2. "EREHAEA BT A4

a. MHEEARR 0 BB BEA R

b. R BHE (%) BAHH2666Pa AT ;

c. RELINARL URAEHREELSEAE

AL L R 5P AE R R A E T R 2 AR 0 IR
HTREAERBRES &E  EA— RTS8 #llo  HEAS
£ RE - S0 AEER - -

AR CEAEHY EHNAHELE LA o MR IERR
THE B 5 &R  FEAN QA ENE RS TEF T o &
RABETREAFL S ELAGEE > RATHEREHYS
1R %) o 7 AR A8t 0 1o $H3R 0 B bkl 48

L o2 R (CVD) %t » Hlde - BEE%R CVD (PECVD)
KB CVD AHLEHR #ﬂm BHRT4E—hEE > A
AR - Adt - 2R RS R

1. 7 105Pa X FH#H1rz LS AL uw?ﬁ” ;

2. £60Pa sl T2 PECVD » 3 B4 S HA4H LHAE WA A

BREBLAAE

324% 0 3B99LL.LG RERMBE ML A (LPCVD) A4S EEME "0
WA
o BB R EAR AT R ERA NI ZEF AR AT
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F4E— 4 -
1. BT RWE
2. R~ ES B REA
3. Bfi-E vk 8934 4238 3MHz ;
4, SAr-JE bR AR 12 LT
5. BREUARMEDBEMEES lum 24
3EA2 1 3B99LL.L REHEFRNMA KR — AR R HNE TR -
k. AR ERAE Iz EZ@mEERE T
1 2t AREI00um A TREF@NTRERLESESEL
wH R
2. EREzRG ANBCAESRANAD IR BREEIRE
ExagsE (TIR) 204 2pm RE /)
3B b Lk AEH AN LB ABAEZ SRS E MR
| ik AE—BEBERSEAEE - BPT%RH AN 3B A
FHZAETEBELCERENRAZ T ;
m. “PsEIERAE R REER CEH BHARGE TRLRE
8% BT IME—45
1. 4 B oD+l pm s
2. REBERF (oA E) I3 pme
HHTIEMR D 3BOOLL. Aidez CWE” A—MAEZRR s DEEGHHETRSB
BIGmREEE (BAMM) 28 - BRBETHHRINEEREA®
ﬁ%%ﬁﬁmﬁ&%ﬁZintﬁﬂ?i&%‘&%ﬁ%%%ﬁu%
AR AMENFORKBE > AURHEFHE
2m%@kmwMﬁﬁ¢z A B A2 HE  AB KR ﬁ§%4

BARBEEE T
?Iﬂ- ARBERANRTFRAUY - X AMBELIEMY > RABT R KU
T RAME

a. MAEEE EHEABERAE R RUATHAZI:
1. AR AAHBEBZ RS AERSHELE » LA 3A0L FEH
# &
2. REHIBHEHRE > BT HEHME
a. WEH AN 25 um R ERGEMABK S A
b. I AR EFETHBRM R R ai%%ﬁ#ﬂﬂ%ﬁz#%ﬁiiﬁ
Plt:. :
b, AERIR » o F
. BEEA®T (Bl 185~ % ~48) B8 "HER" (Fl B 5
A BEFD) ANEHATREB 125 mmx 125mm 9K E 5 R
2. Bl A X AR AR RAR
c. — BRI A - ﬁmad%+$ﬁm#&ﬁ%%%z%%ﬁ
Bhi3t (CAD) A
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d ANEEAE BT XM EMRE > 0T ¢
1. B & 4 AH 100 mm x 100 mm 5 eg k@5 fo T4 - &
EAEANG6mmx6mm & EE A Bkadh (B £5) HAiE
Ao b & A 2.5 um SRR
2. ERAMTR TER REARBZAITIRELT AR RN &
AN 25um a5 R
3. ANBYRERBHBAER DR BB U IR R MHAR R
%2,
3247 1 3B991.b.2.d1 5242 FEHREAFRARF AL AE LRG0 £
£ 1980 £ | A | 8 ZAT# B4k » Stbab R b Ak -
e. " ARBIEHER RH AARAALE - BELERAEE &
e
1. B EA 025 m H EiF 7 &
2. 4 63.5mm K AREREL — R B EFE L - AT ES 0.75 um &K

Pohba
SR 1 3B991b2.c R A — & A RIS T T B - 2R L48 RPTIREH BB
RN ESIEEEESE -

f ERAASBRAX AT HAHRAR A JE L BFRH i @ BH
W AEBRRA AR RERATEETRAARSE (HAREES
#) RS EFHAEE (FRE) ETHRL B/ RM 0 Bk
T IME—3hEE
IEAE C 3BIOLD.2.F R B AL LR AR R T B R E RGBS

ES

1. AEBERTH25um

2. $EM 2025 pm (3 sigma)
3. M8 R H R M BE0.3 um

4. bR 4R 400 nm ;

g ANV EBRZETFR - BEFRRIX ARE > AL 2S5
nm & & &

M CHE BBARLASL (ABEEALS) 48 3B%91b.1j-

h. #8 “EHE BHEBARBAZERMG £EL I H25um 2B

3. A KR ELNRMG T

a, “PEEEGlEX" SRS E AU T AN
1. &5 “ROMBMER" Wt
2. XYHEHTEIMITRAERITSxITSmm; &

3. XY #BHFL2HBEHESMNLEIOum S

b TApkiERE A" R ANAERREMETALSZAES (Hlhe!
AT REAH - &8 RMESHR - FiSH)

c. ¥ARZABHBM K R PENSANmREIEHEIREZE
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B SRR A 3A00L S 2 MEMESHE RERTEE
A RANES L E 4
AL 3B99LLS REM — MM B XIHR -
4. BRETHEM > THRES0,02832m* ZAF 10@RE T A
AR 03 um KRB ZERBEE  RAEM MR
HATIEMR 3B Az “AMEHER” AERETTHAETIES BN RIE
BT RIS N B RFFARZHE - BRTFHEL BARBANEL
Sap 0 BEDTH RBEHEZR

3B992 AAHERMREF Adhob Be B 0 SR A RS Bt e Ak
o -
a. M A AR S SRR d 3A001 &% 3A99] BRI EFE - AEAMHR
E AR 2R
b, #HBms AN KRR RAREE TS HRERN “EFEM4” 2%
o F o RRAAREFLERFEHEGAK
IAZ C3BO92bL i A RIE A RECHE MM E SRR Rkl 0 Bl AR - TR
B~ Bkl o
L “megEaed” waaf TELKBLERRE T ~ Ak - R TR
AR B S B g 0.6 pm R F N2 ERTE S BRRIT R 0 ER
FB BRIk HT AT b
AT D 3B992.b.l REH —RARIFR T FEME  RIELHAN BT RKEAR S
BHEERES
2. BRI “ABEHER” RESMNRME T
a. B R AR EFEEMMF P AR S B MR
b SERERHEARKES L um X EHé
c. At PmEREAE  £HN ] um REF LB ERANT
10pm @ ey F2ERE -
3. "AptaEal AR ZSEEMNRE 0 B TE—HRE
a. EArAEEER 3.5um
b. R B A A2 1B 68 MEAN 8 M
c. feAARB | GHz 4948 % F 478
4, BlERE AT
a. “rsEHEX REHHNTFARARsEX LR A ERH
BAR& 0 fEARE 18 GHz #99R F T A7 MR
HAPEE sl XL SRt el AEEPABETR -
b, ‘P ElaE X" %E 0 BARKAARREREERAL "EFa
7 REBATHHAE R ¢
1. £ "BE2" #1820 MHz 5
2. & “EER” 8B 10 MHz /2R A2%®2 20 MHz » 42383 B8
68 B&Im eI & -
AR 1 3B992.b.4b A F B4 B3R AR A 2R R
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1.3
2. ANERAELER “a” F “EFas” M R
3.3A001 & 3A991 AFHZEF a4 " EFa4” SEMTHE
WMARBHAR LS EST MERAETRIL 63 Hik
FHFEEAR D 3BO92.b4b ARz TEESRT TR AMME SR F 2 RAM
oL ENMRBAES M TTREZ IHMER
2o bEBAEPRKE -  BEABMAL G ARBMBHE -
c. BRI AINEREAN ,200nm 2 B @R 5| M2 NM 0 HiE
A R RERTEEHENITS 0 LA TAE—4MH
I B E2H 012 mm th3#68s ;
2. BFANREAEUAELBARANPEERDE  Bikgia
AR BEREE S BRINANIG B R
3. WA AERALE 2L K ASELERGEZRT
5. %FHANEIkeV FUTREZTFRARELSL - & "F4H" &4
ANEEFER 2 A ER » BT oME—454
a. SEPIzhAE » BRIk R SRR BIEA
b . BATEHO0SV ZETRERITEREAE
c. ANFERERMETHATARREESE S
$EAE 1 3BO92.b.5 R B EFRME IR MR AN EREAIEREE S
B
6. "MIEHAEN" SHEHERTRAS  HATAAH R B4 -
ERAF A HBEMNRAZIIF SRS - BRATIE— 451
A BRP ARG EDRIEGHES 1l um R EH
b B -FALL R AR AR 12 T
T BFMNELAER "EH RHARREZA TR FORBRRE
BA TN
a. FEME448 002832 m® R FHHARBF 02 um K P RS LR
F iR
b R F IORBEEREEZIFREA -
HAriEsg 1 3B992 Al “PBiEHlAER" BARAET TR T LS TR
BREZSTRHTRAUBENTHREZ N - AR TFHRERELRY
MIRER SN REHTH “mshidlgld” -

3C ##

3C992 X AHESMMBRIGEN RN > 2BEMTWE (L) AR
370 nm £ 193 nm 2% K& -

3D ¥
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3D991 “#M”c MFIAR M AT R “MEAT & 3A991 FHZE
Ttk s 0 & 34992 FH —RARETTRMA > Kb 3B R
3B992 442 M fo J A 0 Kby 3B001.g $¢ 3BOOLh1F 4 2 3%
# MEART mAdsRatz TR -

3E M

3E991 AT AR CME AR & MEAT & 34991 FHIETF
AR R 0 & 34992 FRlZ—RARETIAMH  Kdy 3B &
3B992 4 42 Bk MWW > Ky 3C992 FHZH#
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KA B

BAMREHE KAME ALK -
4A H &t~ B R EH

4A994 THE ~ “ET &M B WA 0 kB 4A001 £ 44003 F 4 - R

BB Rt v B4 -
AR AA99 FRilz TH TR RARMAM LA 0 hrRate Bl
FRKZFHRERE

a TR AARREERE LR RARZIBEENES
b "EAEMT AEMOaKEEieRaRART CETREAY A
W 1 455 A LRIt MREE” & RS ERT B L
FIREERALBRBA T2 oh5 RELR CEERY SR T
CESUE . EEIL Y P
W2 BB AWM AN RS RRE  2EESHE 1
wx (E1E) 2.
o “HEERT AAMBBZ HAT & 4003 B -
TTERmEMEg " ETant” RALENRTeEHS  BAX 4B
B OmESMN 343K (70°C);

CCEMEMT 0 &4 THMIREET R CRAERT wH 0 £ CEELER

7 (“APP”) ZR KA 00128 pul hiEEER (WT);

CEFas” BBASRBEREE  BBRBEREUERMEE > T

L 3t ANMEAE 16 BRESARE2BEPRE

2. RxAER S

A1 4A9%4c HBAR “ETFa4” A CAPP” TRA R EE - 488 449940
PR EEBAESZ “BIA4” EHW FTRANE ARG AT R
“BF AT A AE 4A994.K BBl 2 A8 B 2k -

AR 2 4A994c FEBMER TET AN RRIRI ANRKREE TS IA94b R
HzZAERRAERDLS o '

. RAEA

e. R4 ;
f. AP “HMIRRIET & TR 0 B CHELEREE” (CAPPT) B

WEMNRAF 00128 ok FTEE (WT)

. KBRS
h.

FER

WH S E ARG SA9] AR N @B

HATERR AT PR THMA BRMGT BT MEARERTE 2 ARG B
o BE > BAERMS - HERE
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j. BB AANEM CHAER MR EHIT LR RS EARUE
i 80 Mb/s &Y $ iR ik F AT -
MR AA994) RE I MR AWM (Flde D FAR - BRSE) B HiE? Sf - HEBAR
EHE £ CHWMEEEHE -
HATIEAR D 4A994] prds 2 CBMSAE N R ARSI RS RERASHATRAITHRA
@ AT URESEEMATHRGL PREBMFR
k SRAER B CEFas” REJNAERHZEMS SF MR aRR
BRTAAE SR
1.32AEHES R
2. AL A (mARaT) RES Bk H 200000Hz RE

=
i °

4D R

4D993 “qEX” W MMIE RN BN A¥EBL R TREAT X
AR CErER R WA AR AT -
a. “EX HPiRE CHE SRSV RN A RA AR 500,000
18 BT A4 2 “EXT I REE
b “$i ARHEETRRAELRHEE O EHFEFHENNTRLEL
GERABETEEHEL TRBEB K
c. LG HET o HAlEI A CPPRFRET RMBER - ERE T2ET
Brag dEOER 7 A 20 BLA o
BAFEAR 1 4D993 sz "B PR BERT AERAABIN B FLI R T R
b Br AT R E b M EE 2 45 B e N B AR R A AL W e 5 RS

4D994 4D001 B ML sh 2 M - BHBIES CHMEBE 0 CEET &
“EA” & 4A101 > 4A994 FH| Z A -

4E FH

4E992 “EAET o B “ME AT & MEAT B 4A994 FH 20K -
&, 87 4D993 & 4D994 FHl 2 “HRM” -

4E993 ‘B4 B “MB & 42 AR “SEBEARE 2
ﬁ a )
HArieg  4F993 Ak “SEMARE H-HMEARRGEEN LA
LK EHESFFHEHTEGRERERFAHKIEFF - Flide -
| B34 5348 (SIMD) it o) FXRFIAZE S
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ESEW F 15 €

WA BSHE 1 HHAEHE e RABMARER K -

S5A1 A&~ BBEREH

5A991 EAE WM -
a ARMTHAR EIE R4 0 AR 5A001.adrd] » HRRI AR 219K (54°C) 2
397K (124°C) BE#H B = /M RAE -
b, B AHRMmRL s REREINRFZE4AREM4 > BT I4E—HE
hEs RS -
WA TAERHRE

a.

o R e

BRERE (Bl FHE-BUEHREIRE)
BRI

PRI BRI

. PR

Bemth

WFREHE (BEHHE):

S xith (BdEsE 5 k)

WER/AREE (HHER)

3% % T34 (48 CCITT Rec. G701) ;

10, “rmgiEdaR” SR a8 0H

11 "MEE" AHEE

12 "HBFREL R

WHANEBRER FBABGE BRETHE—FK
T4 (%)

Eigh EH

b ok A

THiEES R

KT Bk 8% -

I T I

N

L FIRBALHAT  GEBSRIBIELLER 0 R A A ARS 45 Mbit/s 2

BD5 LY & CHRBES R 2@ 90 Mbit/s LT #R4E
TR SA991.b.] RA B4R ANEMRAMEA R TES LT TL R -

CHERER C—EEEFRERAL . £ THEARE” LEEH 9,600

£
“PetEsER B AEgng e & TREANFT LBEEIE RS
Mbit/s o :
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4. 4T HME—s8 &M ¢
a. ERFREHE RAAAMZ—HKNE B THadni” 88
33 Mbit/s 5
b, “BEIEEIES R B E “HMm SR RBEIEHE 64,000
bit/s |
AR o RAEATR LA B2 04 M HBERENBY  AREAEHEMBENY T
4 0 frdy SA991.b4 Arilfe R FHAE XA = rm L -
5048 TEH BEA T IR
AR E R B ABIB 1,000 nm 5 2,
b. 4 A8 k4T - RSATABE 45 MHz ;
WA FAME RS X R A L R A (LA LRIPERTE
)
ci&% S TR
e. BT “HREHKR -
6. BLTRHBEEZMARKBARLG
a.31GHz AN#E- w2 BH ; &
b.26.5GHz AN HEEA ;
R SA9LLE AER B AR BERLE Y (ITU) 4% 26.5GHz £ 31 GHz & ¢
Z B A& -
7. ERRATEA— R a8RTRE
a. 4o “EB A EEIR R A8 8.5 Mbit/s > BIE R HEE (QAM) Hl

o]

e

HRN AR
b, do “HadAREENE R N 8.5 Mbit/s 0 B QAM B
16 4% ;

c. HibBxFisaiar - £ AR E” A% 33bivs/Hz 5 &
d. #£ 1.5MHz % 87.5 MHz $8 8 ¥4%1E » &0 @EEEHM > TH T
15344218 15 dB &4 -
4
L.SAOOLL.T7 FAERAFHRAANENRAFER LT B BETZ WG -
2.5A991b.7 AEHARBEEHE (ITU) 28BENETZEL T Pasy:
a. ATFa4E—
[. A42i8 960 MHz ; 3,
2. THABMAHR ST ARG 8.5 Mbits R
b. “EMM A" RAZB 44 bivsHz -
AR RBRBRBRBERAEAMERES L RALSIRTLA
B 0 BT FMEMAAFME  shabidrd
ﬂﬂ!%ﬁﬁﬁﬁAﬁ%ﬁTﬁ#%ﬁi%ﬂ%l%'ﬁﬁ%“mﬁﬁﬂﬁi”%M°
L& o3 AE4A7 itz “HEE (RE) R BHR A% EFa
HREAY  hEHRAERAKMEOEHEFER— ﬂyﬁﬁ% EamFE
MELAE TR

39



2. RER
3. “EMHO OB BRTH
EAZE D 5A991.c3 RERIEMRINMER “EBFREMNE" & TWBFRIEMNET AR
Z 4 - '
4. R4ER
5. Z BB BB A TR
AR D 5A991.c5 REH BT ERL -
6. WHAN BB U EAIXERTIB L AR TR - RAHE
BE—EXHRBUAL2EFXALTHRE
7. &4 "R HAER BREREEE%RG 0 E TRadns’ 8aem
# 8.5 Mbit/s
8. ‘SRR LHFE#HQE%#E&E‘%E%ﬁﬁﬂﬁﬁ%”ﬁﬁdfiz{i@? ;
9. “HETHAER"
10. 3@ ik - %%x#ﬁ#&éﬁﬁaé% A HE RGBT IME—
a “VEZHREEHBET 2 “HEMERER AHBBE 64,000 4/F 5 &K
WM 5A991.c.10.a FREEE GRS 5A991.b.1 BiFir s 2 @515
MATERZ % T a4 -
b. “EBABIER BT G- A8 THoEEER” B33
Mbit/s ;
EAE T 5A991.0.10 R HHE R4 A ABIR SA91.c.10 Rpx 3 & T R b
gg s
11, S5e#4327 ;
12. 48 “FERFEEEX" (CATM”) #H

d. FAEARB SO MR ZABI BT » T AN EHRRE S

e. P X@egirdl > BTRAAHSN
1 & 8B EIR R
2. REHBUSREHAESHIRY AT 2ELSHRE  BYUT "HE

TR ER
AR 1 5A99)e A ARERETHEA T A BB AL IR -
BEAR 2 D SA99l.e AHMRHRBTRAZ AN AT HRAS I ETHREZSE -

f fafprs R #HAEBE SN 105GHz ) &4 2B attforiXast £
It AR R YA G RTE TN EAASRERAMRELAR
(ICAO) BEzE%AHBE (BUABEASK (MLS)) %o -

g BHBCERE - TFafREAt HEFRAESAHBEoEHEE
A—HERELFEREHRI X

h 8BS ETPHBATRHEREAH  [ITAREEN LB 197TCGHz g5 E P
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#h o
HAHTIEEL ¢ 3 SA99] My

1) “ERFRHERK" (CAIM”) B —-HEHHEA - AT Badiiesi
EAKERY BEETHWBRANAMEIAYEZMLE -
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2) YA EEMRE AW B CCITTG.151 AR P& H 2 $iEi@ize
#5 > B 42 3,100 Hz 35 &3 b 4524k - .

3) THAEBEENE ABMNEAFRERSUETNAZITENG LB —
> THEEZTHRATHE R P RRBBEFR -

4) TEHA” B-ER Bz THE SR AAT MG REIRE B e ik
Bty - AR IRR 8 69 SR R A s 2 M e AR
e o

5) “HRIEE" BB BN ERF 2 0 A RIAR AR IR R 3k
EV Mt Ttk RExEdmn “Ha”  ad ko 2R
A oe

6) K" B—shft BRHH CHE EZEasTR K- BLRALERAY
AR RERBETNZOTBTEBREEE LD — AR TERZLRRE
HAE
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iz (o P 3BF ~ bk~ MG WREEEHEG) 3 GX%
# CRIGHE) Te—E3% (&%) BB FRARBEA P BITHE -

8) "HE” BB SEEFEFYESEROAALREISA - B
HE o o] SR HI4E A T AR o BRI B T I HE T A KNP o

9) "ALABAERER HBBRMETEGEEERIEHTWM () %A
HWAFIEH S AWM EIAE -

10) “$UEE AT R ITURKEZ 5336 T4 LAHUPDF_EMEE &
EEBEHMABRBE - QERNGS  BERE SN -

1) “HETHEBER HEANRoRSHBNKRALK AL HERL -
12) "$BEREE” KOs —BAREB/BEND CEBFIIEHNE” w12
BTSN B - BIERRTBERS) 2846 AL npeizy

55 o

13)  “Hi R & CHA@NE” [bits/s)/6dB EEF K (U Hz BE ) o

14)  “AepdER” BERATTRE LS4 BTES  REET R
FHRAUIBEIITHEZ NG -

AR BT TSR EARERSRASG Y EEHTE "Nzie
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SB1 R ~ BB & AWk

5Bl TREMBEA > XA HARSRENH o FHALR-KERAR
S AR I o
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5C991 # B ik SA991 44l Mk MBIt 2 5 3K RAET HABAHH -
SD1 #4

SD991 S#A” o R CMBT CEA” & MER” 5A991 & 5B FHlX
WA SARE B TR N R RAFE 0 T ¢
a “HRE O BB TR $B CHETHRER AW -
b, RAER

SE1 E#g

S5E991 “EAGT BA “HE A ET & “MER” & 5A991 & 5B991 &
W23 0 & SDIIL Az RN AR EN 0 T
a. “#H#" T ¢
1. AAio TOL45 M B bk b2 “HAT Bt AN E L@ AN AT
A
C2 NEAT o AR VMR B8 SRS HareR” ("SDHY) "R ¥ kA
#%” (“SONET”) #4528 -
SUTIERS D BLSESSl ME ¢
1) “FEHEarg” (SDH) A—HarsR i  RUSFFRRBVZNEL
&R s R RAT I ~ 5 TAGREEHABMMELT K o BHX
A E S a8 a (STM) » & CCITT Rz G.703 -~ G.707 ~ G.708 ~ G.709
Bkl Ez AT S - "SDH” 28 —8%k F 5 15552 Mbits/s «
2) “AH kEE” (SONET) A —fEsk - 248 A LR Sk T %
0 5 TRERABY A BORELF ik WA BLERA “SDH " R
RERASEHKE (STM)- 22 » RERRSERER (STS) AL
AHEHE » B—BikFE B 51.81 Mbits/s - SONET R ELAMEEA4E
“SDH” 2z ¢ -
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FS5H F2¥%y RARe

R BSHMBA2H AT HARABAERAZRY -

5A2 A&~ BBEREMS

5A992 B kT ¢
a. RER
b. KRB
C. BB E R —F SHEMIFE2HS FEAXRRTHEhELT & -

5D2 #H

5D992 “RFiMEd” ‘M 0 kT
BHE G AFEEARAEHNRTRLENNFEETHBTR "B Mo i mE BT S
B 2ERERAETHRE HuFE R/SBEHEINE -

a. kEA

b. xR |

c. MAFAEEM—F SHEEEIE2Hs HFRAEARTHENEZ “&
'E%.” N

SE2 £

SE992 “FWE2” “H#H  RE-BEHUB > T
a. R4MEHRH
b. ST NMERY 2 5A992.c % SD992.c HHl 2 A BT CsE”
HEARARSARME O ERFER—RERTRLFEREESRI -
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FOR RBEREH

6A R &t - B R T

6A991 ¥ REEE RS > RARRRZ AR THE KSR KEAEAK
BREBRAKTARATE ) AL ARG 24 dEHRARER
HEHHOFH LR - BRER N EHEAEERN -

6A992 REHRAB HoTF
a. %A%ifﬁs’ir"-&ﬁzu%ﬁ:wrzgﬁ » 4o F
Hg¥ET > BT HMARNE
a. M EHE N2 EEEEARLS 400 nm > 2R H 1,050 nm ;
b. ANEFH AN B MBERZILEE (PR FO/MIE) R
25pm ; &
c. ETFHME—45M4
1.8-20 825 s £ i A B4R © &,
2. AR RAFILARSAN T IEHE |
2. BRRFHZAGRER O BT HAASE
a BRBREHF 15000 BAREEECE A
b FLEE (FLEFORMEE) AH25um -
b. £ TR ARSI AETREZEBRERGERE » L8 6A992.a.1 F77)

B BREHET

6A993 FaM > o F :
a. F4 6AD03.b.4 3% 3 F2IE 2 484l

b, RAER

6A994 RXEAM T ¢
FIRAR
1. ;‘E‘:F{*»@L 250nm > & 5B ABLEE AR 0 BT HME— 45 ¢
a BEFMNRAN Tom $E2F (FWHD » SEARHER 90 %RE
I
b SARENEK D0l nm - i E (FWHI) - #EEH 248 50%
REG
AR 6A09 REHAF B ERAMLARE AR K Lyot EXA -
2. HEARWB250nm » BT R HABHH
a. 4& 500 nm £ & & A3 ée,ElmTzﬂ
b. B LR HEA 1.250m RE DS
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c. HETNO0Ims NER » A THAEEANZEES Inm K E
1% &

d. BRI E B 1%L ;

3. LB REREME GERK ) REFA 30 EXEL  DARNEN K|
A 1lns;

“fAtdhska” BERERE AR EREERLE 1,000 nm  ERARE
3,000 nm x & > FhHA 4 dB/km o
RATHAL - 6A994 FrdE T HALAhgER” R b E RALIb A M B s -

b.

6A995 “EH > duF :
a BATFTHE—4FHz_fibs (CO2) “EH":
1. 28k (CW) #ilsh F42:18 10kW ;
2. “BRUGH AT A28 10 us ZPRER Y 5 &
a. FHEy ey E 2B 10kW ;5 &
b. Bk “#E4Esh R 4816 100 kW 5 &
3. SRR AR LR 10 us Z BRSNS R
2. MRBFEEARGEIRE ST NEA R BB 2S5KW; &
b, syl h RABB 25kW S
b FEMESH > kT !
I AR ERaEESH “EH" BA
a. ¥yl o2& 100 mW ;&
b. & £ A48:% 1,050 nm ;
2. 8% - A LS TERT K@ FER T mI o HE
Aig 1,050 nm ;
c. &£EB “EHT B EARBERE 20T
d. 3k “THEA” “RETH” 0 EEE ik &A2® 975 nm {24 48i& 1,150 nm >
BT PE—45H
1 “BREH RS H SN RAZ® Ins 2R488 1ps; BT AE—454
a. EeA@d 0 AT IE—40
1. “shEgie AR 2B 12%  “PTHHEHE” BBIOW: £5
AR 1 kHz 9B EAE A R TEE 5 &
2, EMSEE R B 2W S K
b, @M XEDH » AT IME—4
1. “shfEaia 37 8B 18%  “EHidhE” 4818 30W
2. NE{EH R Bl 200 MW
3. Y RMmdigd” BBSOW S &
2. THRAEFIFAREERT AR 1ps o AT AE4EHE
a BEHAMASE > BRETIME—#4
1. “oh iR 4238 12% " PHBHHDH R BB IOW - 5
FERP | kHz s EHBER T 48 0 X
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2.V Rm B R AR 20W ;K
b. e El BT oME— 450
1 “HhREEN R 84 18% oMt E” LBOW . £
2. ey EshR” i S500W
e. 3 “IRA” Lk CCW TS BBk RAZE 975 nm 2 F&E 1,150
nm o BF FE— 450
. BERaHEXHE - EToME—454
a. “HhBRWIH/ME" B 2% “FHMBESHE” RBIOW A
A# 1 kHz ey Aktt 4 58 £ TF3E4F 5 &,
b, “EEEE AR RBi@SOW 5 R
2. $aESRY ) ETFHE—4
a. “ThER#IBHET BB 18% " THHESHE BBIOW &K
b, “FigEy ki sh &Y i S00W ;
AR C 6A995.62.b R ESIE A B DA R EN 2KkW~ AR FAM 1,200 kg 2 £ e R
Tk CESH - AR ZET T ARt TR MEzmE At bl
SE& S BIR RRBRE > BRAEAREEAE S/ R BH LRSS -
£ TR CEAT > R kA2 1,400 0m 0 2R 1,555 m 0 AT 5
A= —45 bk
1. & d s B AC:BEARA 100 m] » By SRR BB1IW,: &
2. P HREKAMEHERIBIW;
g BHETF "EH -
HATIEAR  6A995 FidE “hRMMM BT RABMMA CEH MEX CEM BdyR
(% “Pthhpse”) RERATHR LM - G35 TRABEAE o RIAEH
IR E

6A996 “aEAE 7~ HBY THENBRAEIARBHZESE T !
a. “EAH  HERNRRAELABMAOEHEER - REARLAFEAR
Bish o “ERE” AR (ER) BFF5R 1.0nT (rms) -
HATHAL { 6A996.a B “EEUET (MMAE) AEARIRBMMLI TR BT
HEZBRER
b. “RE BaARE b "VE HHERZEM
1 St ARNAEBRE D —4 “BE” K4 (&35 - Josephson B K & &
“HEY MEFTFF & (SQUIDS)) z “EESMEET TFiEE S
2. HHAAERP 1KHz K EHBIBR T2 EROBFEIL ) AR
3. A FIME—43 ¢
a. AR EGEBHMAT I 2um 2 E B SQUIDS - pAR 48 Mz 8y
ASLH ST
b B3tANARGEERRBED 1 x 100#EFETFIHATE
i3
c. R AAARHIE RS T EHE R AT ET ) &
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d EfEman GIVA) 0l #EEEF/K R E G-

6A997 ARAEBHXEH (A7) HEHHARDBAEHN B 2 FHFRE
A-BEARZBFEARARS > W F ¢

a. BB H (7)) 100pGal ;5

b, Bara g (GRE Worden) #a% -

6A998 FRAK BHRAEETH  ARFBIBRABH 224 SEHSH
ARBEEHBOFHFIEE—BEARBFEARERRS » o
F:
a MEREERBRGJNAERF 254 SEFHARRRFAWE o EH
HFER-BERESFEEREERS -
b. "RZER” “EH” T RIMARMERALERB 2 LR RRIE
(LIDAR) %% o
C. HRARIRITERIFZERAMBARTERGAA BT HHAAH
.fi :
I #AE$E %% 94 GHz
2. gy oh BN 20 MW S
3. BREBREEA1LE R
4. TAEFEBEEFHAN 1,500m -

6A999 fuT g o F ¢

a. 6A990.c K& 4] 2 3 EARRILHE -

b. RBHERAEL S SENHAESARWEOEH A ER—BEARER
HEREAESRS -

c. MEBRANRR ARG » AAMER ~ SR EFRBZF ML -

6B MK ~ AR A AWM

6B995 Wk » &% T - BR - RRARRE 0 BRI 2 4
PEHE ¢ B3R REFRRARNT FlE—480
a A SRR
. BREF "4 #EHE
2. BHEF BT LEHE
b. AMF BB ETF T4 2@t AS AL FTLNE -

6C ¥
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6C992 Mk RIM 4B 2L S MG B A A IR 500 mm (HAHMH) 2 “H
E” » fkd 6C002.b MEZALRRHEH » X3S EXFTF SR Y
RAEHHN 6% -

HATIEAR ¢ 6C992 Fid5
1) BT 55" 245 InTe EEHALM T HEZ CdTe & ZnTe &
H#dhfoz b5 -
2) “3afk” A RE R FAR 2 E LS4TSR ) 2 Pi AL AR AL E AT o
JEIRID L TERE -

6C994 X EAH 3T :
a. 4&%&4&#% 4o F
. BAL o AAEE R 99 999% K B E M 5 R
A 6C99%.al FhlS R AL R EEEH -
2. FAbIkEE > & 6C004.e.]l BE LM A R
b, “AEHGTER LT GAFLES 99.999%R EE RS2 A E AR 4550%
RN H R 6A094b B4l “EALBE”
FATIERR 1 60994 FHds
1) “Eibs%” Zd RAcdn iRz e -
2) CABERLT ABS B LeHAEATE  RISH > BB T AR
#iE e - EARBRGRR RSB ILBZEAREH

6D A

6D991 ‘¥’ HEFHARLAEFBoFHFIRZ-—BEARSHR
MEART - BB A IR CEET K AT 6A002 -
6A003 ~ 6A991 > 6A996 - 6A997 & 6A998 HHl 2 I & °

6D992 ‘.&ﬂ’ SRR “MET K ‘A E” 6A992 ~ 6A994 & 6A995
A 2 W h -

6D993 A4 “HM” > kT !

a. MAmXBELH (ATC) B OER “E2R7 EEARATETH PO
—RAREKY  RMEBEERLTEE BRI (phH kT (SSR)
HEAMBEE) Eb ATC # % # % — 18 ATC »

b. “#EE7 0 B 6A999.c LI E B AMKE & HAF AR -

c. “EE” s B 6A999.c X EFENMM AR BAF R -
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6E i

6E991 “#HM” A 6A991 - 6A996 ~ 6A997 ~ 6A998 &, 6A999.c & #li%
T MBS CEET & MER”

6E992 “EAe” AN “MB” & S+ A£” 6A992 - 6A994 FH 6A995 -
68995 ~ 6C992 ~ 6C994 & 6D993 FH -2 1% e ~ H¥ & "MW -

6E993 XAk “EH e T ¢
a HBWULHN  ANEEMBERLREERBGI0PFTARABRZEE
BELEXEAM  BETHASMN
I Bf#8R ] FF AR A
2. EHAERZEZBHEBIBNIO (rms B FIR) ;
b, RBEAR “HMF HRATEN RN 10nm ¢ AR5 (FOV) 4218 40
B AMEARBSEINE 075 %
c. THMT AN CHE R “AET & 6A993 FHlevtas
CRET R AR FZWsiBENP e RIE=uiB M
“BEAHT A Ex & BT AME
1. SB& N L Hz > “E&E” A5 (&) 0.050T (ms) &FF4R Hz ;

£
2. 32 Hz R EH > “EHE" B0 (M) 1x10-3nT (rms) &L ¥
& Hzo

e. "R R AR LMEBBREEMEZ “HE  BTAMES
M
1. R BEHEERZEEALS 700 nm 1274218 1,500 nm 5 &
2. &AM E - HA 428 (OLED) AR LBA S THalLH
We B TR -
HATIEAR 1 6E993 Ardex TEEE” (BWAT) ARBERARMBMZIB TR B
TREZ RABAER -
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BETH HAMEET

TA k- BB EAEH

TA994 #2WAE M ~ ATH MEB” MEEH A AR bR TFIR
# a4t HEFRAREAENE O FHAER—REA R
R LRI -
WAL TA994 REHTHEAS AR -
WAL A FEHBERABAERALE R -

7B R~ AR LA e

TB994 RAWH > A AR -~ RERX A IMPHEETTFRAR
fl-o

7D #H

D994 “EA” » o AR KRR T EHAER-REA R BFL
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Department of Commerce, Department of the Treasury, and

Department of Justice Tri-Seal Compliance Note:
Obligations of foreign-based persons to comply with U.S. sanctions and export
control laws

OVERVIEW

Today’s increasingly interconnected global marketplace offers unprecedented opportunities for
companies around the world to trade with the United States and one another, contributing to
economic growth. At the same time, malign regimes and other bad actors may attempt to misuse
the commercial and financial channels that facilitate foreign trade to acquire goods, technology,
and services that risk undermining U.S. national security and foreign policy and that challenge
global peace and prosperity. In response to such risks, the United States has put in place robust
sanctions and export controls to restrict the ability of sanctioned actors to misuse the U.S.
financial and commercial system in advance of malign activities.

These measures can create legal exposure not only for U.S. persons, but also for non-U.S.
companies who continue to engage with sanctioned jurisdictions or persons in violation of
applicable laws. To mitigate the risks of non-compliance, companies outside of the United States
should be aware of how their activities may implicate U.S. sanctions and export control laws. This
Note highlights the applicability of U.S. sanctions and export control laws to persons and entities
located abroad, as well as the enforcement mechanisms that are available for the U.S.
government to hold non-U.S. persons accountable for violations of such laws, including criminal
prosecution. It further provides an overview of compliance considerations for non-U.S.
companies and compliance measures to help mitigate their risk.

APPLICABILITY OF U.S. SANCTIONS AND EXPORT CONTROL LAWS TO FOREIGN-
BASED PERSONS

U.S. Sanctions Laws

In furtherance of the national security and foreign policy interests of the United States,
the U.S. Department of the Treasury’s Office of Foreign Assets Control (OFAC) administers and
enforces economic and trade sanctions, primarily against targeted foreign jurisdictions and
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regimes, as well as individuals and entities such as terrorists, international narcotics traffickers,
weapons of mass destruction proliferators, and other malign actors.

OFAC sanctions take various forms, including blocking the property of specific
individuals and entities, restricting a narrower range of dealings with specified actors, and
prohibiting transactions involving an entire jurisdiction or country, such as through a trade
embargo or sanctions related to particular economic sectors. “Blocking” refers to freezing assets
or other property subject to U.S. jurisdiction and immediately imposes an across-the-board
prohibition against transfers or dealings of any kind with regard to the property.

OFAC may impose sanctions on persons engaging in specified conduct, as well as those engaging
in deceptive transactions or dealings to circumvent OFAC sanctions programs, or on persons that
materially assist, sponsor, or provide financial, material, or technological support for, or goods or
services to or in support of, sanctioned persons or sanctionable activities.

OFAC’s authority to impose sanctions is distinct from its enforcement authorities. U.S. persons
must comply with OFAC regulations, including all U.S. citizens and permanent resident aliens
regardless of where they are located, all persons within the United States, and all U.S.-
incorporated entities and their foreign branches. In certain sanctions programs, foreign entities
owned or controlled by U.S. persons also must comply with applicable restrictions.? Certain
sanctions programs also require foreign persons in possession of U.S.-origin goods to comply.

Non-U.S. persons are also subject to certain OFAC prohibitions. For example, non-U.S. persons
are prohibited from causing or conspiring to cause U.S. persons to wittingly or unwittingly violate
U.S. sanctions, as well as engaging in conduct that evades U.S. sanctions.

Violations of OFAC regulations may result in civil or criminal penalties.? OFAC may impose civil
penalties for sanctions violations based on strict liability, meaning that a person subject to U.S.
jurisdiction may be held civilly liable even if such person did not know or have reason to know
that it was engaging in a transaction that was prohibited under sanctions laws and regulations
administered by OFAC. OFAC’s Economic Sanctions Enforcement Guidelines provide more

1 Seee.g., 31 C.F.R. §560.215 (prohibiting foreign persons owned or controlled by a U.S. person from
engaging in any transaction with the Government of Iran or subject to Iranian jurisdiction); 31 C.F.R. §515.329
(extending Cuba sanctions prohibitions to any corporation, partnership, association, or other organization,
wherever organized or doing business, that is owned or controlled by U.S. persons); 31 C.F.R. §510.214 (extending
certain North Korea sanctions to foreign persons owned or controlled by a U.S. financial institution).

2 Civil penalties vary by sanctions program, and the Federal Civil Penalties Inflation Adjustment Act of 1990,
as amended by the Federal Civil Penalty Inflation Adjustment Act Improvements Act of 2015, requires OFAC to adjust
civil monetary penalty amounts annually. Current penalty amounts are available in OFAC’s Economic Sanctions
Enforcement Guidelines. See 31 C.F.R. Part 501, App’x A. For example, violations of IEEPA result in up to $386, 136
for violation. A list of select OFAC enforcement actions, organized by year, are available on the Civil Penalties and
Enforcement Information page on OFAC’s website. See Office of Foreign Assets Control, “Civil Penalties and
Enforcement Information,” available at https://ofac.treasury.gov/civil-penalties-and-enforcement-information.
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information regarding OFAC’s enforcement of U.S. economic sanctions, including the factors that
OFAC generally considers when determining an appropriate response to an apparent violation.3

OFAC Enforcement Actions Against Foreign Persons

OFAC has actively employed its enforcement authorities against foreign financial institutions and
other foreign persons who have, among other things, caused U.S. persons to violate OFAC
sanctions, conspired to do so, indirectly exported services from the United States, or otherwise
engaged in violative conduct. Examples of this conduct include when a non-U.S. person:

e Obscures or omits reference to the involvement of a sanctioned party or jurisdiction to a
financial transaction involving a U.S. person in transaction documentation;

e Misleads a U.S. person into exporting goods ultimately destined for a sanctioned
jurisdiction;* or

e Routes a prohibited transaction through the United States or the U.S. financial system,
thereby causing a U.S. financial institution to process the payment in violation of OFAC
sanctions.

Recent OFAC enforcement actions targeting such conduct include the following:

e In April 2022, Toll Holdings Limited (“Toll”), an international freight forwarding and
logistics company headquartered in Australia, agreed to pay $6,131,855 to settle its
potential civil liability for 2,958 apparent violations of multiple OFAC sanctions programs.
Toll’s liability arose when it originated or received payments through the U.S. financial
system in connection with shipments made by Toll or its affiliates or suppliers involving
the Democratic People’s Republic of Korea, Iran, and Syria—all jurisdictions broadly
subject to OFAC sanctions. Toll additionally conducted transactions involving the
property or interests in property of blocked entities. In doing so, Toll caused U.S. financial
institutions to transact with blocked persons and export financial services to sanctioned
jurisdictions. OFAC determined that Toll acted recklessly by failing to adopt or implement
policies that prevented it from conducting potentially violative transactions.®

e InJuly 2021, Alfa Laval Middle East Ltd. (“AL Middle East”), a UAE-based subsidiary of a
foreign parent, settled with OFAC for $415,695 arising from two apparent violations. The

331 C.F.R. part 501, App’x A

4 Department of Commerce, Department of the Treasury, Department of Justice, Department of State,
and Department of Homeland Security Quint-Seal Compliance Note: Know Your Cargo: Reinforcing Best Practices
to Ensure the Safe and Compliant Transport of Goods in Maritime and Other Forms of Transportation, available at
https://ofac.treasury.gov/media/932391/download?inline.

5 See Department of the Treasury, Enforcement Release, “OFAC Settles with Toll Holdings Limited for
$6,131,855 Related to Apparent Violations of Multiple Sanctions Programs” (Apr. 25, 2022), available at
https://ofac.treasury.gov/media/922441/download?inline.

3
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apparent violations arose when AL Middle East conspired with Dubai- and Iran-based
companies to export storage tank cleaning units from a U.S. company to Iran by falsely
listing a Dubai-based company as the end-user on its export documentation. OFAC’s
investigation revealed that the owner of the Dubai company emailed the sales manager
and a senior sales engineer for AL Middle East a memo from an Iranian distributer of oil
products, outlining a strategy for procuring U.S.-origin goods from a U.S. company and
reexporting them into Iran, while obscuring the ultimate destination of the goods. In
effectuating this scheme, AL Middle East willfully caused the U.S. company to export
goods indirectly from the United States to Iran in violation of U.S. sanctions.®

e InJune 2023, Swedbank Latvia AS (“Swedbank Latvia”), a subsidiary of a Sweden-based
international financial institution, agreed to pay $3,430,900 to settle its potential civil
liability for 386 apparent violations of OFAC sanctions on Crimea. A customer of
Swedbank Latvia used Swedbank Latvia’s e-banking platform from an internet protocol
address in a sanctioned jurisdiction to send payments to persons also located in a
sanctioned jurisdiction through U.S. correspondent banks.’

The above examples are not an exhaustive list of all fact patterns in which a foreign person might
be liable. OFAC will aggressively investigate and pursue such activity in support of high-priority
foreign policy objectives.

U.S. Export Control Laws

The U.S. Department of Commerce’s Bureau of Industry and Security (BIS) administers and
enforces export controls on dual-use and certain munitions items through the Export
Administration Regulations (EAR) under the authority of the Export Control Reform Act of 2018
(ECRA). Unlike many other countries, where export-related authorities are limited to direct
exports, U.S. export control laws may extend to items subject to the EAR anywhere in the world
and to foreign persons who deal with them. To put it simply, the law follows the goods.

In addition to the initial export, the EAR also applies to the following:

e Reexports, or the shipment of the EAR item from one foreign country to another foreign
country and in-country transfers (the transfer of an item subject to the EAR within a
foreign country);

6 See Department of the Treasury, Enforcement Release, “Alfa Laval Middle East Ltd. Settles Potential Civil
Liability for Apparent Violations of the Iranian Transactions and Sanctions Regulations” (July 19, 2021), available at
https://ofac.treasury.gov/media/911521/download?inline.

7 See Department of the Treasury, Enforcement Release, “OFAC Settles with Swedbank Latvia for
$3,430,900 Related to Apparent Violations of Sanctions on Crimea” (June 20, 2023), available at
https://ofac.treasury.gov/media/931911/download?inline.

4
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e Goods that incorporate a certain percentage of controlled U.S. content (also known as
the de minimis thresholds); and

e Exports from abroad, reexports, and in-country transfers of certain foreign-made items
produced using U.S. software, technology, or production equipment (thus subject to a
foreign direct product rule, or FDPR).

BIS actively enforces U.S. export control laws, regardless of where the offending party is located.
Anyone involved in the movement of items subject to the EAR must adhere to U.S. export control
laws.

The reach of U.S. export control laws means that parties to an export transaction cannot bypass
the EAR by shipping items through a third country. For example, an exporter cannot bypass the
U.S. embargo against Iran by shipping an item to a distributor in the United Arab Emirates (UAE)
and asking the distributor to transship the item to a customer in Iran. Under U.S. law, this would
be considered a reexport to Iran, even though it does not go directly to that country, and both
the U.S. exporter and the UAE distributor could be liable for violating U.S. law. Additionally,
parties cannot bypass the EAR by changing the end use or end user of an item within a foreign
country.®

Similarly, foreign parties to an export transaction cannot bypass EAR requirements because the
item is located outside the United States and was not shipped directly to the foreign party
recipient. For example, a foreign party that has placed an EAR item into inventory that otherwise
requires a license to a third country destination if directly exported from the United States
generally still must obtain a BIS reexport license prior to shipping to that third country
destination.

The EAR may also apply to non-U.S. companies that manufacture items containing U.S.-origin
components or software.® The factor that determines EAR applicability is the value of the
controlled content (e.g., U.S.-origin components, software) within the overall item: If the value
exceeds the applicable de minimis threshold, it is subject to the EAR. In most situations, a non-
U.S.-made item is subject to the EAR if the value of the U.S.-origin controlled content exceeds
25% of the total value of the finished item. For certain destinations (i.e., Cuba, Iran, North Korea,
and Syria), the threshold is 10%.1°

In addition, under the EAR, certain foreign-produced items located outside of the United States
that are produced using certain U.S.-controlled technology, software, or production equipment
are subject to the EAR when exported from abroad, reexported, or transferred in-country to
certain countries or parties on the Entity List. That is, foreign-produced items — even if they never
enter the U.S. stream of commerce and no U.S. person is involved in the transaction — may still

8 See 15 C.F.R. § 734.16 (defining transfer (in country)).
°See, e.g., 15 C.F.R. § 734.4.
10 4d. at (c) and (d).
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be subject to U.S. export control jurisdiction if they meet certain conditions.*! For example, in
May 2020 (as subsequently amended in August 2020), BIS imposed a license requirement
through a FDPR for Huawei and its subsidiaries on the Entity List on items that are the direct
product of certain U.S.-origin software or technology or produced by a specified plant or major
equipment of a plant.?? BIS also has imposed FDPR controls on certain Chinese entities associated
with advanced semiconductors.'® Similarly, BIS has imposed multiple FDPR controls on certain
defense-related entities in Russia and Belarus and certain items destined to Russia, Belarus, and
Iran.  Given the ubiquity of U.S. semiconductor manufacturing equipment in foreign
semiconductor fabrication facilities, these controls generally result in a license requirement for
any semiconductor destined to specific entities or locations subject to one of these FDPRs. This
means that any semiconductor—no matter where it is produced in the world—may be subject
to the FDPR and thus restricted from going to Russia.

BIS Enforcement Actions Against Foreign Companies or Involving Foreign-Produced Items

e On June 9, 2023, BIS issued a Temporary Denial Order (TDO) suspending the export
privileges of the Aratos Group, a network of defense-related companies in the
Netherlands and Greece, and its president, Nikolaos Bogonikolos, for acting as a
procurement network for Russian intelligence services. The TDO is related to a May 22,
2023, criminal indictment issued in the Eastern District of New York and is the result of
coordination by the Disruptive Technology Strike Force co-led by the Departments of
Justice and Commerce. TDOs are some of the most significant protective measures BIS
can issue, cutting off not only the right to export items subject to the EAR from the United
States, but also the right to receive or participate in exports from the United States or
reexports of items subject to the EAR.

1115 C.F.R. §§ 734.9, 736.2(b)(3).

12 “Export Administration Regulations: Amendments to General Prohibition Three (Foreign-Produced
Direct Product Rule) and the Entity List,” 85 Federal Register 29849, May 19, 2020; 85 Fed Reg. 51596 (Aug. 20,
2020).

13 For more information, see “Implementation of Additional Export Controls: Certain Advanced
Computing and Semiconductor Manufacturing Items; Supercomputer and Semiconductor End Use; Entity List
Modification,” 87 Fed. Reg. 62186 (Oct. 13, 2022), available at
https://www.bis.doc.gov/index.php/documents/federal-register-notices-1/3165-87-fr-62186-advanced-
computing-and-semiconductor-manufacturing-items-rule-published-10-13-22 /file.

14 For more information on the Russia and Belarus FDPR, see Department of Commerce, “U.S. Department
of Commerce and Bureau of Industry and Security Russia and Belarus Fact Sheet” (Feb. 24, 2022), available at
https://www.commerce.gov/news/fact-sheets/2022/02/us-department-commerce-bureau-industry-and-security-
russia-and-belarus.
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e As part of its response to Russia’s full-scale invasion of Ukraine, BIS imposed expansive
controls on the export of aviation-related items to Russia.’®> As a result, any U.S.-origin
aircraft or foreign aircraft is subject to a license requirement to fly into Russia if it includes
more than 25% controlled U.S.-origin content and is registered in, owned by, controlled
by, or under charter or lease by Russia or a national of Russia. Since February 2022, BIS
has issued multiple TDOs against foreign airlines—including Nordwind Airlines, Siberian
Airlines, and Ural Airlines, among others—for operating U.S. and foreign aircraft subject
to the EAR on flights into and out of Russia. BIS also has listed on its website specific
aircraft that have violated the Russia controls, including specific Airbus planes that
contain more than a de minimis amount of U.S.-origin controlled content, such as those
operated by Nordwind, Siberian, and Ural Airlines as well as I-Fly, Meridian Air, Red Wings,
and Yamal Airlines.’® The servicing of these planes constitutes a violation of the EAR
absent BIS authorization.

e OnApril 20, 2023, BIS announced a settlement agreement entailing the largest standalone
administrative penalty in BIS history: a $300 million penalty against Seagate Technology
LLC of Fremont, California (Seagate US) and Seagate Singapore International
Headquarters Pte. Ltd., of Singapore (Seagate Singapore) (collectively, Seagate) to resolve
allegations that Seagate shipped millions of hard disk drives to Huawei without a license
in violation of the Huawei FDPR. Despite the decision by its two main competitors to
cease selling to Huawei after the FDPR took effect, Seagate continued to sell and became
Huawei’s sole source provider for hard disk drives. This case is the first enforcement
action and penalty brought under the Huawei FDPR. In addition to the $300 million
monetary penalty, Seagate is subject to a suspended five-year denial order that allows
BIS to cut off their export privileges if they violate key terms in the settlement agreement.

CRIMINAL ENFORCEMENT OF U.S. SANCTIONS AND EXPORT CONTROL LAWS
AGAINST FOREIGN PERSONS AND ENTITIES

The Department of Justice (DOJ) is authorized to bring criminal prosecutions pursuant to IEEPA
and ECRA for willful violations of U.S. sanctions and export control laws.'” Conduct prohibited
under these statutes includes “caus[ing] a violation of any license, order, regulation, or
prohibition issued” pursuant to IEEPA as well as “caus[ing]” or “induc[ing]” the doing of any act

15 BIS has also imposed similarly stringent controls on items subject to the EAR that are destined for
Belarus.

18 |n total, BIS has determined that 184 aircraft have violated Russia controls. The full list can be found
here: https://www.bis.doc.gov/index.php/documents/policy-guidance/3371-2023-10-24-bis-list-of-commercial-
and-private-aircraft-potential-ear-violations/file.

17 See 50 U.S.C. § 1705(c); 50 U.S.C. § 4819(b).

7

Date: March 6, 2024



https://www.bis.doc.gov/index.php/documents/policy-guidance/3371-2023-10-24-bis-list-of-commercial-and-private-aircraft-potential-ear-violations/file
https://www.bis.doc.gov/index.php/documents/policy-guidance/3371-2023-10-24-bis-list-of-commercial-and-private-aircraft-potential-ear-violations/file

prohibited, or the omission of any act required by ECRA or the EAR.*® Willful violations of either
statute are punishable by imprisonment of up to 20 years and a $1 million fine.*®

In recent months, DOJ has brought charges against multiple foreign-based actors for allegedly
seeking to unlawfully transfer U.S.-manufactured technology to prohibited destinations:

e In October 2022, DOJ unsealed an indictment charging three Latvian nationals, one
Ukrainian national living in Estonia, one Latvian company, and one Estonian company with
violating U.S. export laws and regulations by trying to smuggle from the United States to
Russia a dual-use, high-precision computer-controlled grinding machine known as a “jig
grinder.”?° As alleged, the defendants conspired to have the Latvian company act as the
purported purchaser of the device, and then seek to reexport it from Latvia to a Russian
company without first acquiring the requisite license.?! In carrying out the scheme, the
defendants allegedly made false representations to both U.S. and Latvian officials about
the destination of the device, which was controlled because of its potential application in
nuclear proliferation and defense programs.?? The jig grinder was intercepted by U.S.
authorities in Latvia. Two defendants have pled guilty, and approximately $826,000 was
forfeited to the United States.?? In February 2024, approximately $500,000 of those funds
was transferred to the Estonian government for the purpose of providing aid to Ukraine.?*

e In December 2023, DOJ unsealed an indictment charging one Iran-based person and an
individual based in China and Hong Kong for conspiring to illegally purchase and export
from the United States to Iran dual-use microelectronics commonly used in UAV
production.?® To obtain the products, the defendants allegedly caused Canadian and
French companies to place orders with U.S. manufacturers, causing the items to be
shipped first to either Canada and France and then to Hong Kong and China, where they

18 See 50 U.S.C. § 1705(a); 50 U.S.C. § 4819(a)(2)(B).

19 See 50 U.S.C. §1705(c); 50 U.S.C. § 4819(b).

20 Department of Justice, “Justice Department Announces Charges and Arrests in Two Cases Involving
Export Violation Schemes to Aid Russian Military” (Oct. 19, 2022), available at
https://www.justice.gov/opa/pr/justice-department-announces-charges-and-arrests-two-cases-involving-export-
violation-schemes.

21 Superseding Indictment, ECF No. 1-2, United States v. Romanyuk, 3:22-cr-110-VAB (D. Conn., June 2,
2022), 1 16.

21d.

23 Department of Justice, “Federal Court Orders Forfeiture of $826K in Funds Used in Attempt to Export
Dual-Use High Precision Jig Grinder to Russia” (Apr. 5, 2023), available at https://www.justice.gov/opa/pr/federal-
court-orders-forfeiture-826k-funds-used-attempt-export-dual-use-high-precision-jig.

24 Department of Justice, “Justice Department Transfers Approximately $500,000 in Forfeited Russian
Funds to Estonia for Benefit of Ukraine” (Feb. 17, 2024), available at https://www.justice.gov/opa/pr/justice-
department-transfers-approximately-500000-forfeited-russian-funds-estonia-benefit.

25 Department of Justice, “Iranian National Charged with Unlawfully Procuring Microelectronics Used in
Unmanned Aerial Vehicles on Behalf of the Iranian Government” (Dec. 19, 2023), available at
https://www.justice.gov/opa/pr/iranian-national-charged-unlawfully-procuring-microelectronics-used-unmanned-
aerial-vehicles.
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were reexported to Iranian end users.?® The defendants allegedly provided false and
misleading information about the ultimate end use and true identities of the end users to
the U.S. manufacturers.?’

® |n November 2023, DOJ announced a guilty plea by Binance Holdings Limited, an entity
that operated the world’s largest cryptocurrency exchange, for various offenses, including
violations of U.S. sanctions laws.?® Binance admitted to knowing that it had a significant
number of users from comprehensively sanctioned jurisdictions, such as Iran, as well as a
significant number of U.S. users, and Binance further knew that its system would cause
U.S. users to transact with users in sanctions jurisdictions.?® Despite having this
awareness, Binance failed to implement controls to prevent trades between U.S. users
and users in Iran, resulting in nearly $900 million in trades between users based in the
two countries over a four-year period.3® As part of the plea agreement, which also
included admitting to violations of the Bank Secrecy Act, Binance agreed to a $4.3 billion
financial penalty.3! Binance additionally agreed to pay $968,618,825 to settle its potential
civil liability for 1,667,153 apparent violations of multiple sanctions programs.3?

CONCLUSION

Foreign-based companies and individuals are advised to take seriously the impacts of U.S.
sanctions and export control laws on their business and operations. Global business
organizations and others who participate in international trade should take appropriate steps to
understand how these laws may apply to them, what risks are posed by their business operations,
and how they can mitigate these risks.

26 Indictment, ECF No. 1, United States v. Ardakani, et al., 1:20-cr-176-CIN (D.D.C. Sept. 20, 2020), 1 23.

27 1d. 9 26(E).

28 Department of Justice, “Binance and CEO Plead Guilty to Federal Charges in $4B Resolution” (Nov. 21,
2023), available at https://www.justice.gov/opa/pr/binance-and-ceo-plead-guilty-federal-charges-4b-resolution.

Bd.

3044,

314,

32 pepartment of the Treasury, “OFAC Settles with Binance Holdings, Ltd. for $968,618,825 Related to
Apparent Violations of Multiple Sanctions Programs” (Nov. 21, 2023), available at
https://ofac.treasury.gov/media/932351/download?inline.
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COMPLIANCE CONSIDERATIONS FOR FOREIGN-BASED PERSONS

As with any company participating in the global marketplace, foreign-based persons
must ensure that they have robust compliance measures in place to avoid violating U.S.
sanctions or export control laws. In particular, companies should take care to do the
following:

e Employ a risk-based approach to sanctions compliance by developing,
implementing, and routinely updating a sanctions compliance program.
Establish strong internal controls and procedures to govern payments and the
movement of goods involving affiliates, subsidiaries, agents, or other
counterparties. Such controls can help detect linkages to sanctioned persons
or jurisdictions that may otherwise be obscured by complex payment and
invoicing arrangements.

Ensure that know-your-customer information (such as passports, phone
numbers, nationalities, countries of residence, incorporation, and operations,
and addresses) and geolocation data are appropriately integrated into
compliance screening protocols and information is updated on an ongoing basis
based on its overall risk assessment and specific customer risk rating.

Ensure that subsidiaries and affiliates are trained on U.S. sanctions and export
controls requirements, can effectively identify red flags, and are empowered to
escalate and report prohibited conduct to management.

Take immediate and effective action when compliance issues are identified, to
the extent possible, to identify and implement compensating controls until the
root cause of the weakness can be determined and remediated.

Identify and implement measures to mitigate sanctions and export control risks
prior to merging with or acquiring other enterprises, especially where a
company is expanding rapidly and/or disparate information technology systems
and databases are being integrated across multiple entities.

Parties who believe that they may have violated sanctions or export control
laws should voluntarily self-disclose the conduct to the relevant agency. Please
review the
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