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MODULETEK: SFP-FC16G-SW-C-E14

14.025Gb/s SFP %Ziff1< (850nm) Selra &R

i st

SFP-FC16G-SW-C-E14 YU A BRI AT IEIS SENALIEIA 14.025Gb/s EURIERZRAY LT
BEER, 48 FC-PI-5, SFF-8081. SFF-8419, SFF-8432 1 SFF-8472 Etnf., 1ZF=5RiEIT 2 &R
1TELESCIN SFF-8472 ERAVEIEIZHATHAE,

i

BIA 14.025Gbps BN AIEHEIEHIRE
& FC-PI-5 iR

& SFF-8081 ffE

& SFF-8419 fufE

& SFF-8432 tfE

& SFF-8472 TR

AIARIRAY SFP %

850nm VCSEL &5t &5788

W LC O

BEBEHFISRITEE

OM3 LA HEMIEERNIA 100 5K
OM4 A HEMEERBNIA 125 2K
BARRR{HER 3.3V

& RoHS-6

TERESEE (MERE): mILEEESR: 0°C E70°C

RzFd

4.25/8.5/14.025Gb/s YtLHEiE
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ModuleTek

SFP-FC16G-SW-C-E14 EUEFAR

TBER
BS &R ID RIRER e
16GFC SFP 850nm LC %[, OM3 Z#&E¥¢4F 1
SFP'FC;??SW'C' M600308 | B AISHIERIATIA 100 K, OM4 ST I | =

KIEMIERE AL 125 5k, BEEFIZHIHEE

iE:
1. 7 ID AR RinERSHEEIT RS
METHESEEHITE LR, BIER:

EBFHRE: sales@moduletek.com

EEYHEERM: www.moduletek.com

= en—RR S
s TS BME | HBE | RXE =13 &iE
TERE Tc 0 70 °C 1
BERE Tsto —40 85 °C 2
TEEBIR lec 145 290 mA 3
T1ERBE Vee 3.15 3.3 3.46 \Y;
RAEE Vax -0.5 4 Y,
Ih#e P 550 700 mw

iE:

1. MV ERERE
2. INERE

3. BN
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MOdUIeTek SFP-FC16G-SW-C-E14 #uEFAR

(EimIEE

S8 Hs =IME HIRNE mAE =1 v3 =it
4.25
HEIERR DR 8.5 Gbps 1
14.025
EEES BER 1x10~12 2
-\, - 1
OM2 &S AT (#5535 50 3
500MHz*km) L 50 m 4
35 5
OM3 ST (355 ] i - s
2000MHz*km) 100 5
A=\, -t 4

OM4 SHBKE (785 ] o - 2
4700MHz*km) 125 5

iE:

1. FC-PI-5

2. PRBS 2-1@8GFC, PRBS 2*'-1@16GFC

3. 7£ 4.25Gbps JHEFEEERIER T

4. 1 8.5Gbps YA BEERBE R T

5. 7E 14.025Gbps YA @EERRB N T

FeFIFE—R N

Vcc=3.15V to 3.46V, T:=0°C to 70°C
8H s =IME | BBE | mK(E | B =]iE
SR ETHETNER Prx -7.8 24 dBm
paria 2l 85755 Ac 840 850 860 nm
SORFINERE
4.25Gb/s —6.1
8.5Gb/s OMA | 55 dBm
14.025Gb/s -48
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MOdUIeTek SFP-FC16G-SW-C-E14 #iEFM

FAFIE—RIT
Vcc=3.15V to 3.46V, Tc=0°C to 70°C

e 75 | =ME | HBE  RXE | B2 | &F
pivia s[4 Ac 840 850 860 nm

S AVIES Prx -10.3 2.4 dBm 1
JEEHR ORL 12 dB

LOS 5543 LOSA -30 dBm

LOS 5558 LOSp -13 dBm

LOS (F5iRHX(E LOSH 0.5 dB

iE:
1. SEHFEINER, {F/ 14.025Gbps, PRBS 2¥'-1 {55illi, BER 1x10~"?, N4

SHFE—A&G3I
Vcc=3.15V to 3.46V, Tc=0°C to 70°C

s Hs =ME HABYE =F | L1} &iF
EDHNBTR Rin 100 Q
EDMNEE ViN_ppP 180 1600 mV
REHKAEE Vb 2 Vee v
KEIH\FERERE VEN Ve Vee+0.8 V

SAFHE—IRUTIN

Vcc=3.15V to 3.46V, T:=0°C to 70°C

| s =IME AR BAE =2y &t

EDRHEE Vour pp 370 600 850 mV

LOS (5843 Vios A 2 Vce_HosT \%

LOS F553 Vios b VEee Vee+0.8 \Y
HFiZHrThEE

SFP-FC16G-SW-C-E14 32§ SFF-8472 FRE XA 2 LR TIBSINY, 1%~ MBIty 0xA2 AY
2 L IKIEFIZINER. BFZMBOANRERRIE, RERAYHREEHIRITSERNLIERIZI TS, W1
RRERE, AUGRRERR, RIHIhR, BUOTHRIMEREIREE. RRSLIM T SFF-8472 fIEE
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SFP-FC16G-SW-C-E14 HUEFAR

IgE, ERELFSEHIER TS

RERETGA, SFELFSHKE

A EFECERIRERE

{_Lmlﬁo
S CE
S8 High Alarm High Warning Low Warning Low Alarm
SR (°C) 75.00(4B00h) 70.00(4600h) 0.00(0000h) -5.00(FBOOh)
BE (V) 3.63(8DCCh) 3.46(8728h) 3.13(7A44h) 2.97(7404h)
(REFE (MA) 12.00(1770h) 11.50(1676h) 2.00(03E8h) 1.00(01F4h)
Eg&éﬁf{;z 3.40(5575h) 2.40(43E2h) -8.40(05A5h) -9.40(047Ch)
37 | AN 74 ;ﬁ
*“li%é“rf;* 3.40(5575h) 2.40(43E2h) -10.30(03A5h) | -11.30(02E5h)

AOh, A2h 5{RiR

R2FH/1 B8 (HIE)
SA\EB(uithht FHKRN) $4{& (HEX)
Z A2h, 7Bh-7Eh 4 00 00 10 11
REEZW 1 TROEN
(€ ma itk FHKRN) 18 (HEX)
A2h, % FOh, 80h-83h 4 HAFENX

SFP-FC16G-SW-C-E14 B AOh, A2h B5RIFIIEE, BRI UEAREEFR 1 TERE, 3
TRIREFHUE AOh B2 A2h BIZE 00h, 3R 01h, 3k FOh AEHITERE. HAREFR 1 TIPS

AR TERRIR A2h iBIERY 7Bh-7TEh BEFERRRBEANTEER 1 B8, #ALT2ER 1 5, BFYER
23T AOh B4R BHITERIE, rILUBIT &M A2h HEHFERRY 7Fh FRiESHFEIAS, XJ3 00h
HER 01h BiE TR FOh HTEIRIE. 1IZRAERTIFAPENZEER 1 (0B, BREER: 7E
R A2h 28(4tbtE FOh FREEAY 80h-83h ZHFesH, BAFNLZEESR 1 &L,
AOh & SFRIFTFESINR A
ncHmr | T BEREH ik $4{E (HEX)
0 1 Identifier SFP 03
1 1 Ext. Identifier fSEFEMZEN 04
2 1 Connector {#FE LC &iEEs 07
3-10 8 Transceiver 16G FC SW gg 28 gg (;%
1 1 Encoding {s5Fg 64B/66B JRi5F 06
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SFP-FC16G-SW-C-E14 HUEFAR

12 1 BR, Nominal FRFREZ 14.025Gbps 8C
13 1 Rate Identifier IREEIEINEE 0A
14 1 Length(9um)-km R HEmEEE 00
15 1 Length(Qum)-100m | {EERHESET HEHITRE 00
16 1 Length(50um)-10m | 7EZ4E OM2 Y&F H{EMRIEEES 35 K 04
17 1 Length(62.5um)-10m | {EZ1E OM1 Y¢e&F HIEMREEET 15 3K 02
18 1 Length(OM4)-10m TES1E OM4 Y4t HEMRRES 125 2K oD
19 1 Length(OM3)-10m TEZHE OM3 Jeaf EEIERES 100 K 0A
20-35 16 Vendor name MODULETEK ASCI| Format
36 1 Transceiver 16G FC SW 00
37-39 3 Vendor OUI J 75 |IEEE & ID 00 00 00
40-55 16 Vendor PN I BrrRils ASCII Format
56-59 4 Vendor rev I BrrRiREAsS R EENX
60-61 2 Wavelength BRI 850nm 03 52
62 1 Unallocated FEN 00
63 1 CC_BASE 0-62 ZFT514EF0 I AENX
BIT7=0 {RE8{iI
BIT6=0 {REE{
BIT5=0 #&ERTHZRKRFIT9 1(/VF 1.0W)
BIT4=1 LIS TATHEE
64 1 Transceiver Options | BIT3=1 HREFEEITFIEIRIRE 18
(CDR) 88
BIT2=0 {# RIS R EES
BIT1=0 #=EHRINZRK A 1(VF 1.0W)
BITO=0 N ABRIES L
BIT7=0 RSCHZMAN AR IFRRTELH
=
BIT6=0 F{FEAREIRKI<E 28
BIT5=1 SCHNEZREEFINEE
. . BIT4=17 TX_DIS IfjgE
65 1 Transceiver Options BIT3=1 75 TX_Fault JU&¢ 3A
BIT2=0 >k=CI) LOSS Ih&E (5 SD I
88)
BIT1=1 5 RX_LOS IhkE
BIT0=0 {REB{i
66 1 BR, max FigE 00
67 1 BR, min FigE 00
68-83 16 Vendor SN G2 B EmEX
84-91 8 Date code HER A EENX
BIT7=0 3t SFF-8472 E3k
BIT6=1 BLIEFi2 T INEE
BIT5=1 LI AR EINRE
92 1 Diagnostic Monitoring | BIT4=0 FSCINEBROETNAS 68
Type BIT3=1 #ETHR T LIA TR
BIT2=0 A~EEH1T Address change
BIT1=0 {REE{I
BIT0=0 {RE8{I
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ModuleTek

SFP-FC16G-SW-C-E14 HUEFAR

BIT7=1 MBS ARERTIL
BIT6=1H §Eim$’)11¢ TX_DIS {5544
FisThRE
BIT5=1 ﬁ,&ﬂmﬁr TX_Fault {5541
Ijjﬁb
BIT4=1 L4 RX_LOS {5251
93 1 Enhanced Options :gJIT3=‘I ST R S RS FA
ab
fsﬁ%w SRSCI SFF-8079 7 FRIEIRELD
HB7T1=1 SCHI SFF-8431 BURR RS %
EIhee
BITO=0 {RE&{
94 1 SFF-8472 Compliance | #ZA& 12.3 higASH) SFF8472 TEX. 08
95 1 CC_BASE 64-94 FIIRIOFN B AEX
96-127 32 Vendor Specific I EEEN XK B BENX
128-255 128 Reserved I EEENX X B EEX
A2h 12 EBRYSTFESIRER
ncumr | T BEEEH ik #(8 (HEX)
Alarm/Warning [B{&
00-01 2 Temp High Alarm BEEIRE WERETBEE
02-03 2 Temp Low Alarm BERIRE NSEEEx
04-05 2 Temp High Wamning | [BEEZE RERETER
06-07 2 Temp Low Warning | iBERES RRETEE
08-09 2 Voltage High Alarm | BB EEIREE REREEEZ=
10-11 2 Voltage Low Alarm | EBE(RIRE NEHEEERE
12-13 2 Voltage High Warning | BBEE %4 RREeEx=
14-15 2 Voltage Low Warning | EB/FFZ& NRETEEZx
16-17 2 Bias High Alarm REBRREIRE WEHEEER
18-19 2 Bias Low Alarm (REREREIRE RERETERx
20-21 2 Bias High Warning | {REEREZE WSEEEZxR
22-23 2 Bias Low Warning RBERMEES RNERETEZE
24-25 2 TX Power High Alarm | &E5I¥¢IhEREIRE NEHESEER
26-27 2 TX Power Low Alarm | ASIHINF(EIREE NSEEEx
28629 | 2 AR P R B
3031 | 2 P e | BEDOhEESS REBETEE
32-33 RX Power High Alarm | St IIRERE NBIEEER
34-35 RX Power Low Alarm | 3ZIKSEIHER(TIREE PUES EREEES
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SFP-FC16G-SW-C-E14 HUEFAR

RX Power High sl T SR B A A NERIED
36-37 2 Warning BREIIRSES WERETEZR
RX Power Low 2 U e T 2 (B A N RESE
38-39 2 Warni R EHR(EES REEEEZR
arning
40-55 16 AEEE R -
BFINEBROERIBEEE
56-59 4 RX_PWR(4) RIS BRI IEL B 00 00 00 00
60-63 4 RX_PWR(3) B SCII SR IETHRE 00 00 00 00
64-67 4 RX_PWR(2) R SCI P SRR IELN Y 00 00 00 00
68-71 4 RX_PWR(1) R SCI S SRS IELHAE 3F 80 00 00
72-75 4 RX_PWR(0) TR SEIR BRI LT RE 00 00 00 00
76-77 2 TX_I(FE) RN LI BB IEL B 0100
78-79 2 TX_I({m#2) SR SCI ISP IEL B 0000
80-81 2 TX_PWR(HIZ) BRI I EPIR IEL B 0100
82-83 2 TX_PWR({#%) RN EEII S BB IEL B 00 00
84-85 2 TERER) SRS EPIRIEL B 0100
86-87 2 T({w*) RIS BRI IEL B 00 00
88-89 2 V(RIER) TR SEE S SRR IEL B 0100
90-91 2 V({w#8) RN EEIL ISP IEL B 00 00
92-94 3 KigE - 00 00 00
95 1 REEEFN 0-94 FHHNFTHREMANME 8BIT -
A/D (BFVAZSAL
96-97 2 Temperftsuée MSB/ | smprseie i
98-99 2 Vce MSB/LSB FBESCE TE
100-101 2 Tx Bias MSB/LSB {REBERILIE TE
102-103 2 TX Power MSB/LSB | &gt HInRsCNE e
104-105 2 RX Power MSB/LSB | {ZHimHEINIIERLNE TE
106-107 2 Laser T/W MSB/LSB | ThBEsksCHL 00 00
108-109 2 TEC current MSB/LSB | ThRESCHL 00 00
BIT7 TX_DIS &EHMAE
BIT6 44 TX_DIS =HilfiL
BIT5 RS1 EHIAZS
BIT4 RSO ERMAS AR
110 1 Status/Control BIT3 #ftt RSO 12 T=
BIT2 TX_Fault &HIAR
BIT1 RX_LOS EMIMAK
BITO Data_Ready Bar E}IAZS
111 1 Reserved {RBB4S SFF-8079 00
BIT7 [EESIRE
BIT6 ;RE{EIRE
BIT5 BB EEIRE
BIT4 B E{HiREE .
112 1 Alarm Flags BIT3 [REHASIRE 2=
BIT2 (REFEREIRE
BIT1 RtimIiRSRE
BITO &5 imIIZ(EiRE
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SFP-FC16G-SW-C-E14 HUEFAR

113 1

Alarm Flags

BIT7 EUIRINRSIRE
BIT6 1ZUUIRIHR(EIRE
BIT5-BIT2 SRSCHUREE T
BIT1-BITO {REB{L

1t
8

114 1

Tx Input EQ Control

BIT7-BIT4 SEFIE M NISEIREE;

LHREEN 2, oTRTEEEESREA

HEE

BIT3-BITO {EEFE M NI IREE;

%g{ﬁgﬁ B8 2, aT TR
Sy

115 1

Rx Out Emphasis
Control

BIT7-BIT4 BEREMBTUINEIRE
{8, LEFREEN 2, o BT
HHFNE

BIT3-BITO {EEXRHHFUNEIREE;
%g{ﬁé%‘ﬁ?a 2, A BT RE RN

22

116 1

Warning Flags

BIT7 BERZE

BIT6 [BEEELE

BITS BE=ZE

BIT4 B E{REELE

BIT3 [REEREZEE
BIT2 (REBREREEE
BIT1 RETURINREEE
BITO REfimytIhR(EES

117 1

Warning Flags

BIT7 ZERINREEE
BIT6 #ZUm L IIR(R S
BIT5-BIT2 FRSCINEEE{L
BIT1-BITO {RE&{I

T8

118 1

Ext Status/Control

BIT7-BIT4 {RE&{I

BIT3 #{4 RS1 ROz

BIT2 {REBfL

BIT1=0 #HRINZRLFFIH 1(/\F 1.0W)
BITO=0 &HRINZERZEIF 1(NF 1.0W)

LHEERE 00

119 1

Ext Status/Control

BIT7-BIT5 {RE&{I

BIT4=0 &M

BIT3=0 N&EF

BIT2=0 FEFMH

BIT1 TX CDR AL, iZN{EH 0 "o
CDR B#i%E, {EA 1 %= CDR &
BITO RX CDR A, BN 0%
7~ CDR B#iixe, &9 1 F 7~ CDR &4

BRAFER

120-122 3

Reserved

REBAL

00 00 00

123-126 4

Security Level
Password

ZeFERFHEMAX, BANZEEE
&, LEER2{E/9 00 00 00 00

00 00 00 00

127 1

Table Select

I

00
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SFP-FC16G-SW-C-E14 HUEFAR

HEE
V=2 Bl =]
TXD+- i L = %%Eﬁ
- E—— R
i# = RiE
TX_DIS
~TX_FAULT
-
e ] B
Fae o FER ek
= o= e Bt
>,
ThgEiseE

SFP-FC16G-SW-C-E14 #&HSEA T 5Ci##9 COB (Chip on Board) T4, PIZprissIse, &
BIURES SR NI OR Y S | ZE =R Bk,

RIEFIsSEY 2 LBTBEROSTNHTERE, REMERETITIEE, IRSREThREFIIEIEINEE
(DOM), AF=RFFE SFF-8472 FRfE,

RIS | BEFE—NRSIRITHEUEIXKSBEE (CDR) FIECIKEIZSEEE (LD), —4 VCSEL
Hees, —MEMYEBEITIRE (MPD)., FEHMMANERAFIHINERESBES, 1B COR HKEEE
2, ENBOEREIEEHIR, IKEN VCSEL BHEEFENES, HEEBINFEEMAEN A+, Hal
BER T —MENBEITIRE, BTFEE =R,

B YES [ ZEEIE— B TIRE (PIN), —MESHARS (TIALA ) Fl—MEBUmAT SRR IRE
FBE& (CDR), JAFHNES BTN EEMEINRROEBTIRE (PIN) IR, SEBR
SEEITMARSIERERE, £ CDR BEHERITHFASIEEERE, R BRESEENFHH
BEN. FIEFRESEECEB T IRERKEINGESEE (BHEE), &RTRENSERN, WiREk
KIESEK.

RENHFERRERE B EFIIIRE. BRTHEESMAN, RECBNREEEREEE— MR
EfR, TESMARASENRESE IR E—RES%, BCrl{SAY IRV IEERIF IR
EEE, BERNTE,; HBKURHIANSIEEESHANG, BATRESEEREHBESIREE— MNREER
K, TESBANBNRESRERHBESHREE—IREL.

RIS Rx §0 Tx BRERM5 () 7 (RS0) 19 (RS1) DRSS, PG EIEesCI A
WTE:

EZHE AT E—IRRS www.moduletek.com 10




ModuleTek

SFP-FC16G-SW-C-E14 HUEFAR

RSO SIHJEBSE | A2h.110.bit3 {& 5?31? Iou_iml?) BIURISSER | EIE COR RE
iBA5ER
{EFEF 0 0 4.25/8.5Gbls CDR 38§
(R 1 1 14.025Gbl/s CDR {88
ST 0 1 14.025Gbl/s CDR {88
=BT 1 1 14.025Gb/s CDR fg¢
RS1 5E#N
RS1SIHEE | A2h.118.bit3{H | A2h.118.bit3 | RIHRESiEE | KREHE CORKE
Bi5EK
{REF 0 0 4.25/8.5Gb/s CDR 35§
(R 1 1 14.025Gbl/s CDR {88
SERS 0 1 14.025Gb/s CDR {58
ST 1 1 14.025Gbl/s CDR {88
SMERT

EHISE: 16.0 58
BH<EiEi$E: 0.95 5

E’jilj"’
[=}{=
m

o [

|
8.3%0,1

FERITAZE £0.2mm
BAQT: K
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MOdUIQTek SFP-FC16G-SW-C-E14 #iEFAf

IR0
TR RS

Vv

EET

TX_FAULT

TX_DISABLE

SDA
SCL
MOD_ABS
RSO
LOS

RS1
V

EER

BOTTOM

BB E—RIRS www.moduletek.com
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MOdUIeTek SFP-FC16G-SW-C-E14 #iEFM

HRIRE

200 Waveforms ~ #Acgs 200 of 200 Tektronix  _ | X|
|Rum’Stop _,'| Trlg |D|rer:t | Acq Mode |Sample -500.0uV Q__l: |j |E
||| *|L|7 |JINIIMJ\

NRZ |Amp||tude

|

1200mw @] (M| ~| 110000ps/div @B 2001767ns @ -

10:26 AM 8/17/2022

E 2000uw/div B <

Z»| Mask (Main C3) 16GFC MMr6.1 | Measurement |l
Maskl 0 Mask3 0 1 ExdB 3R|se B Bl ||5Crs% TBltR pef
Mask2 0 Bl 4208??3dB 23.10000ps | B 5226404% 14.00673Gbps
#Wfms 200 Total 0 2 AOPd B ||4Fall T B |6 PPJi | 5|
Margin 53.3% Bl 1875680mdem|| B 26.62000ps | B 13.97000ps

Ul Sa. 519200 Hit Rat. 0.0
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SFP-FC16G-SW-C-E14 HUEFAR

SIIENX
PIN # 7= iz1):] ,§
1 VEeT KETimith (Eigqﬁﬁﬁdﬁf@:ﬁ:ﬁa) 1
2 TX_FAULT | REHimtfEEZE
3 | TX_DISABLE| {55 EBFaF T XAER A 5% 2
4 SDA PR TR SRS, 3
5 SCL PR THRE IR $ ek 3
6 MOD_ABS | #EHUBEANIERS |, 7EERAED 3
R IER R4 «
7 RSO FrE&EL(REESE =8.5 B); 4.25Gb/s YeABmE ({KFH)
S =14.025Gb/s YLFEE (T%‘*m*jﬁ"*:)
8 LOS SSEXER, BERNMERIEETE 4
R T ImIERERIEE
9 RS1 FrE&E (RS =8.5 8); 4.25Gb/s ﬁ‘ﬁﬁ BE (KH5)
=FEY =14.025Gb/s YA EE (o)
10 Veer Eimit (SRS imittt ) 1
11 VEer TRl (SRS imitt L) 1
12 RD- EliREUERHRA, REa
13 RD-+ FREBUERHIE, REa
14 VEEr Elumth (55 imitR) 1
15 Veer e =2 h
16 Veer KR iR
17 Veer Ratimity (SRR IER) 1
18 TD+ EEREHEBMANILE, Rima
19 TD- EETREHEMAR, RiEa
20 VEeT KeTimith (SEElimitR) 1
*:
1. R SIS N S RS

2. 25F: Tos>2V BFFER, {8

EZ TD|3<0.8V

3. MEEHMR ELL 4.7kQ-10kQ RYEERE_EHIZE 2V ZF 3.6V Z[ERIFEE

4. LOS SEEWRFFEEHH

B AU S —RIRSS

www.moduletek.com

14



ModuleTek

SFP-FC16G-SW-C-E14 HUEFAR

SR
1. FIBRE CHANNEL Physical Interface-5(FC-PI-5).Rev6.00 September 21, 2010

2. SFF-8081 SFP+ 16 Gb/s 1X Pluggable Transceiver Solution(SFP16).Rev1.4
September 13, 2014

3. SFF-8419 SFP+ Power and Low Speed Interface.Rev1.3 June 11, 2015
4. SFF-8432 SFP+ Module and Cage.Rev5.2a November 30, 2018

5. SFF-8472 Management Interface for SFP+.Rev12.3. July 29, 2018
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