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MODULETEK: SFP-FC32G-SW-C-F12

28.05Gb/s SFP 2K (850nm) JEUARIR

i st

SFP-FC32G-SW-C-F12 YA EHRIZ T AT SENASLIEIL 28.05Gh/s HUBIERRICAE
BE5EEE. 54 FC-PI-6, SFF-8402. SFF-8419. SFF-8432 F[] SFF-8472 ZFrE, ZF-5@id 2 &7
SELSCIR SFF-8472 ERAVEIFIZHITNRE,

i

=IX 28.05Gbps RIS [AEHEEmEE
fF8 FC-PI-6 1R

& SFF-8402 tEE

& SFF-8419 TR

& SFF-8432 TR

& SFF-8472 TR

BIHEIRAY SFP %

850nm VCSEL A 558

W LC O

BEBEHFISRITIEE

OM3 ZARNA HEHIEERAIIA 70 5K
OM4 A &R BNIA 100 5K
BARRJR{HER 3.3V

585 RoHS-6 i/

TERESEE (MERE): mILEEESR: 0°C E70°C

RzFd

8.5/14.025/28.05Gb/s Ft4i@E
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ModuleTek

SFP-FC32G-SW-C-F12 #uEFAR

TBER
BsS ~mID iR RIIRERE
32GFC SFP 850nm LC #2[0, OM3 Z1&E¥¢AF
SPPFCEIES S | Me00407 | BAISHRESEATIA 70 K, OM4 SERALEX | B8
ERBEES A 100 3K, EEHFIZHINAS
E:
1. & ID IR AR ENE BT RE
METHESEEHITE LA=ZR, BERE:
B3R sales@moduletek.com
EEZSLEEER : www.moduletek.com
P on—RREES
28 Bs BIME BARIE BX(E Ba(sy =it
TERE Tc 0 70 °C 1
BEEE Tsto —40 85 °C 2
TEEER lcc 145 290 mA 3
T/EERE Vee 3.15 33 3.46 \Y;
BAREE Vmax -05 4 \Y
INFE P 550 700 mwW

iE:

1. SMTERERE

2. INERE
3. B0
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M O d u I eTek SFP-FC32G-SW-C-F12 #iEFff

2k

24 s mIME | BEEF | &XE =1y =it

8.5
HEIERR DR 14.025 Gbps 1
28.05

SETET 1X10712
EIER BER 1x10-6

e 50
MeyT o
OM2 ZHRHEEF (% L 35

500MHz*km) o0

&

- 150
Mey oo
OM3 ZHEHET (7 L 100

2000MHz*km) 70

&

L s st 190
OM4 ZIEHLT (e L 125
4700MHz*km) 100

OO | OO OO | WN

iE:

1. FC-PI-6

2. PRBS 2-1@8GFC, PRBS 2*'-1@16GFC
3. FEC@32GFC

4. 1 8.5Gbps FABEERBE R

5. £ 14.025Gbps JLEFEBEERER T

6. £ 28.05Gbps Y BEERER T

FFRE—R SN
Vcc=3.15V to 3.46V, Tc=0°C to 70°C

o #5 | =ME | BEE | RXE | 8 | &F

SRR
8.5Gb/s P -8.2
14.025Gb/s ™ -7.8
28.05Gb/s 6.7

piria 2l Y, 45 Ac 840 850 860 nm

SIS
8.5Gbls 52
14.025Gbls OMA 1 43 dBm

28.05Gb/s -3.2

24 dBm
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SFP-FC32G-SW-C-F12 #iEFA

I

Vcc=3.15V to 3.46V, Tc=0°C to 70°C

88 95 =IME | HBE | =BKE | B | &F
piria 2l Y, 4N Ac 840 850 860 nm

B REUE OMA

8.5Gb/s P ~11.2 4Bm
14.025Gb/s RX -10.5

28.05Gb/s -10.2

by CEN ORL 12 dB

LOS (24 LOS,A -30 dBm

LOS (243 LOSp -13 dBm

LOS (Z2iREXg LOSy 0.5 dB

SIFHE—RGIHN

Vcc=3.15V to 3.46V, Tc=0°C to 70°C

e 7S =ME | HBYE BRAE =21y &iE
EDBNBT Rin 100 Q
EDNEZEE ViN_pP 180 1600 mV
REHKABE Vp 2 Vee \Y;
KRESH\ERERRIE Ven Vee Vee+0.8 \%
SHFIE—RISH
Vce=3.15V to 3.46V, T:=0°C to 70°C
£ 75 =IME | HBYF =RX(E =2Tv3 &it
EoimiEE Vour pp | 370 600 850 mV
LOS F54X Vios A 2 Vee_HosT \Y
LOS 5553 Vios b Vee Veet0.8 \Y
HFISHRTNEE

SFP-FC32G-SW-C-F12 37§ SFF-8472 SR XY 2 LeER{TBSHY, %= miBidiiiby 0xA2 fY
2 LR IKIEFIZIER. BFZMBOANRERRIE, WERAYREEHIBRTSERNLIAERIZITEE, W
RREE, AUGRRERR, RIIhR, BUOTHRIMEREIREE. RRSLI T SFF-8472 fIEE
IgE, ERELFSHBHIESEENSRERERSM, JEETIFSHRERERTERRENE
ZENH.
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SFP-FC32G-SW-C-F12 #iEFAR

HFZHEETCE
S5 High High Low Low
= Alarm(HEX) Warning(HEX) Warning(HEX) Alarm(HEX)
RE (°C) 75.00(0x4B00) 70.00(0x4600) 0.00(0x0000) -5.00(0xFBO00)
BE (V) 3.63(0x8DCC) 3.46(0x875A) 3.10(0x7918) 2.97(0x7404)
{RERIR (MA) 10.00(0x1388) 8.50(0x109A) 3.00(0x05DC) 2.00(0x03ES8)
EQ(ZJBIE;};K 5.40(0x8771) 2.40(0x43E2) -9.10(0x04CE) -13.10(0x01E9)
;gli%écrfiz 3.40(0x5575) 2.40(0x43E2) -11.00(0x031A) -12.00(0x0276)
AOh, A2h SRR
REER 1 FWH (HIME)
SAEH uitit FHA #8 (HEX)
% A2h, 7Bh-7Eh 4 00 00 10 11
REFR 1 BHEW
EL &3 VA kil FHAN $4{8 (HEX)
A2h, % FOh, 80h-83h 4 RAFEX

SFP-FC32G-SW-C-F12 B AOh, A2h B{RiPIheE, AR LUAANZLER 1 TERS, X
TREERERHHtBIE AOh J2 A2h B93E 00h, 3 01h, 3 FOh IBHITEIR(E. HAZLER 1 TIERSHA
AR TEREH A2h HBHERY 7Bh-7TEh STEEERIORBAREER 1 BB, HBALZL2ER 1 /5, AFA
BExT AOh BSHIUERY A B TEIRE, tEaTLUBIIIER A2h iU ERRY 7Fh FRiEZFFEEHNZE, XJ% 00h

EE 01h BiEE FOh HTSIRME. RRAMERTISAPENRL SR 1 BT, BEUTER: HH
R A2h 28{4itbiit FOh FREERY 80h-83h BiFEeth, BAFNL LS 1 &8,
AOH &SRS FSiRA
IC it I,‘J’\ HFREMm iR #(8 (HEX)
0 1 Identifier SFP 03
1 1 Ext. Identifier {EFE 1IC #£0O 04
2 1 Connector {8 LC &8 07
3-10 8 Transceiver 32G FC SW 28 28 82 gg
11 1 Encoding {s5F3 64B/66B RIS 06
BB RMTFE—RIRS www.moduletek.com 5
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SFP-FC32G-SW-C-F12 #iEFAR

12 1 BR, Nominal FRFRIERZE 28.05Gbps FF
13 1 Rate Identifier IREEARINEE 0C
14 1 Length(Qum)-km | FEERIES AT &R 00
15 1 Length(9um)-100m | TEERIEY AT HiEmEE 00
16 1 Length(50um)-10m | 7E523#8 OM2 Ye&F _EE%) 20 02
17| | LenanOZOUM: s omi et HiiRiER 00
18 1 Length(OM4)-10m | £51& OM4 SE4F E1&% 100 >K 0A
19 1 Length(OM3)-10m | 7E21& OM3 J¢&F L1548 70 K 07
20-35 16 Vendor name MODULETEK ASCI| Format
36 1 Transceiver FENX 00
37-39 3 Vendor OUI I 75 IEEE &) ID 00 00 00
40-55 16 Vendor PN I BrrRils ASCII Format
56-59 4 Vendor rev I - miRA S A EEX
60-61 2 Wavelength SRR 850nm 03 52
62 1 Unallocated FENX 00
63 1 CC_BASE 0-62 FHH1EGFN A EENX
BIT7=0 {REB{L
BIT6=0 {REB{i[
BIT5=0 #&HRINZRKFIA 1(NF
1.0W)
BIT4=1 BsCINSH TaLhRE
64 1 Transceiver Options | BIT3=1 BREPEENHFIEIERS 18
(CDR) Ifjgg
BIT2=0 SEAIFHS Bt
BIT1=0 #&RINZRRKFIA 1(NF
1.0W)
BITO=0 WA IRIBA N EH
BII7=O RECHUERA AR IR AT
Ihee
BIT6=0 KEFAEIRI<E S
BIT5=1 SCENEREEIEINEE
. . BIT4=1 & TX_DIS IHgg
65 1 Transceiver Options BIT3=175 TX_Fault T&E 3A
BIT2=0 <3CH LOSS Ih&E (¢ SD
Ihgg
BIT1=1 & RX_LOS IhiE
BITO=0 {REEfiL
66 1 BR, max BEEEEER 70
67 1 BR, min BRAEESERRE 00
68-83 16 Vendor SN I EFNS B EENX
84-91 8 Date code HER AR EENX

B AU S —RIRSS
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SFP-FC32G-SW-C-F12 #iEFAR

BIT7=0 325 SFF-8472 &3k
BIT6=1 BLIEFi2HnThaE
BIT5=1 EQIEW%B&)EIJJ%
Diagnostic BIT4=0 RSLIN/MEBRIETNEE
92 1 Monitoﬂm Tvpe | BIT3=1 BRKCHINE A IgskThaR 68
9 yp BIT2=0 FEEH4T Address
change
BIT1=0 {REBfiL
BITO=0 {REB{iL
BIT7=1 LN ZEEARE RS
BIT6=1 B3Ikt TX_DIS (4=
HIFDLEINEE
BIT5=1 LI4k{4+ TX_Fault (52
HERIhEE
BIT4=1 BLIEXE RX_LOS (55
. WERThEE
93 1 Enhanced Options BIT3=1 SCHNER{A R R A FA
Ihee
BIT2=0 <sCH] SFF-8079 [ %R
IhgaE
BIT1=1 SCI}l SFF-8431 RU{HiE=R
TR
BITO=0 {REB{iL
SFF-8472 e
AR £
94 1 Compliance IRAB 12.3 JRANRY SFF8472 BN 08
95 1 CC_BASE 64-94 FI5IZEGFN A EEX
96-127 32 Vendor Specific I EBEENX X1 HEENX
128-255 | 128 Reserved I BEENX X1, B EENX
A2h GBS F5REE
I1C Htbt ;)J’\ SFEEN ik #i(E (HEX)
Alarm/Warning [B{&
00-01 2 Temp High Alarm BESIRE RRETCEZE
02-03 2 Temp Low Alarm REERE RREBEE
04-05 2 Temp High Warning | [BESZE WERETEZR
06-07 2 Temp Low Warning BERES WRETEZE
08-09 2 Voltage High Alarm | EBESIRE WEEEER
10-11 2 Voltage Low Alarm FBEEIREE RREBEZE
12-13 2 Voltage High Warning | BB EEE% WERETBEE
14-15 2 Voltage Low Warning | BEE(RES RREeEx=
16-17 2 Bias High Alarm REERDIRE RREBEE
18-19 2 Bias Low Alarm (RERRERE RBRETER
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SFP-FC32G-SW-C-F12 #iEFAR

20-21 2 Bias High Warning | {REEREZSE WSHESEEE
22-23 2 Bias Low Warning REBRRES WSEEEZxR
24-25 2 TX Power High Alarm | &5I¥¢IhEREIRE WSEEEZxR
26-27 2 TX Power Low Alarm | &EYEINZR(TIREE NRETERER
28.29 2 TXrower Hioh | ety e EER
g
3031 | 2 o | S REEEEE
32-33 RX Power High Alarm | EBOEIIRSIRE RRETCEER
34-35 RX Power Low Alarm | 3ZUCEINER(GIRE NEHESEER
3637 | 2 M g | mET R TEEEE
38-39 2 RXGOWer LW | sserna(rasts TEEsEE
g
40-55 16 AliEEHE AL -
BT IR RS
56-59 4 RX_PWR(4) RPN I R BRI IETBE 00 00 00 00
60-63 4 RX_PWR(3) TEH L M TEDBE 00 00 00 00
64-67 4 RX_PWR(2) TEHSCI S IEDBE 00 00 00 00
68-71 4 RX_PWR(1) TSI R SR IEDBE 3F 80 00 00
72-75 4 RX_PWR(0) TR SEIR BRI LT RE 00 00 00 00
76-77 2 TX_I(FEK) e ER 0100
78-79 2 TX_I(fw#2) RSN SCH B IEDBE 00 00
80-81 2 TX_PWR(FIZ) RPN SCE N BB IEDDBE 0100
82-83 2 TX_PWR({w#%) RPN SCE N BB IETDRE 00 00
84-85 2 T(R=) TSN SCI B IETBE 0100
86-87 2 T({m#) (e ER b 00 00
88-89 2 V(RIER) TR SEIR BRI LT RE 0100
90-91 2 V({w#%) RPN SCI R ERRIETBE 00 00
92-94 3 FiEE - 00 00 00
95 1 1RE6F0 0-94 FHRIFTTREFIRYIE 8BIT -
AID {EFATS(L
96-97 2 Temperftsuée MSB/ | smprseie i
98-99 2 Vcc MSB/LSB FBESTUE TE
100-101 2 Tx Bias MSB/LSB (REBRTUE TE
102-103 2 TX Power MSB/LSB | A&t HIn=RsoiIE e
104-105 2 RX Power MSB/LSB | #ZEWREINIDZRSNE TE
106-107 2 Laser T/W MSB/LSB | IhBERSEI 00 00
108-109 2 TEC current MSB/LSB | ThagskscHl 00 00
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SFP-FC32G-SW-C-F12 #iEFAR

110

Status/Control

BIT7 TX_DIS EHIAS

BIT6 k{4 TX_DIS =i

BIT5 RS1 RIS

BIT4 RSO ERMAZS

BIT3 #f4 RSO #2431

BIT2 TX_Fault EHIARS

BIT1 RX_LOS EHIMAZS

BITO Data_Ready_ Bar E}IAZS

1M

Reserved

{REB%& SFF-8079

112

Alarm Flags

BIT7 [BEESIRE

BIT6 iREERE

BIT5 B EEiREE

BIT4 FB/E(RIRE

BIT3 (REREREIRE
BIT2 (REE LR
BIT1 REIRINERSIRE
BITO &5 imINZ(EIRE

1
fBm

113

Alarm Flags

BIT7 EUIRINRSIRE
BIT6 1ZUUIRIIR(EIRE
BIT5-BIT2 SRSCHUREE T
BIT1-BITO {RBE{L

1
B

114

Tx Input EQ Control

BIT7-BIT4 SEEENENIIENRE(E;

LFERRRE(ED 3, T RT AR
EE

BIT3-BITO {REFAEN M NIIENRE(E;

LERRRE(ED 2, T RT AR
EE

115

Rx Out Emphasis
Control

BIT7-BIT4 BEREMBTUINEIRE
&; FEEREER 3, AT AT SR
NS

BIT3-BITO {EEEHHFUINEIREE;
JéEaﬁé%‘{E?a 2, A BT RE RN
1918

32

116

Warning Flags

BIT7 [EESZLE

BIT6 [BEEELE

BIT5 BESZE

BIT4 BB/E(EES

BIT3 [REEREZE
BIT2 (REBREREEE
BIT1 REfURINREEE
BITO A&JimCIhER(EELS

117

Warning Flags

BIT7 ZRINREEE
BIT6 iR IIR(R S
BIT5-BIT2 RSCINEEE{L
BIT1-BITO {RE&{7

T8

118

Ext Status/Control

BIT7-BIT4 {RE&{I

BIT3 #{4 RS1 AUz

BIT2 {REBfI

BIT1=0 #RERINZREKFIA 1(/NF 1.0W)
BITO=0 #&HRITZHLKFA 1¢NF 1.0W)

LEEE9 00

B AU S —RIRSS
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SFP-FC32G-SW-C-F12 #iEFAR

BIT7-BIT5 {REB{L
BIT4=0 RFi&H
BIT3=0 &M
BIT2=0 &M I
119 1 Ext Status/Control BIT1 TX CDR K3, i%RHEN 0 T T=E
CDR BE#ixE, {E9 1 %7~ CDR &84
BITO RX CDR {R&AL, ZAHEN 0%
7~ CDR B#iixe, B4 1 F 7= CDR &4
BERFER
120-122 3 Reserved {REBfRL 00 00 00
Security Level TEERFEMAX, EANNZEAE
123-126 4 Password 8, ERE(EJ 00000000 00 00 00 00
127 1 Table Select RIEL 00
1EE
RETIHFES |5
TXD+-
—f
IR
RSO
RS1
<SDA
Y

RXLOS

TX_DIS =

TX_FAULT "
-

RXD+-

ERESIE

B AU S —RIRSS
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SFP-FC32G-SW-C-F12 #iEFA

bl

SFP-FC32G-SW-C-F12 &R T 55#AJ COB (Chip on Board) TZi#li&, RERHREEHIEE, &
SRS RIS =200 B Ak

RI=FIESEY 2 KB TBEEOSENITEE, RBEMERAETHITNEE, KSR EIREFNIEIEIEE
(DOM), AF=ERFFE SFF-8472 FRfE,

RIS [ EBEIE— MRS EUEIRSBEE (CDR) FIRCIRaIZSEE (LD), —4 VCSEL
Boees, —MEMYEETIRE (MPD). FEHMNERETIHIERESBES, 1Bid COR HIREEE
2, ENBOREIEEK, WK VCSEL BNEEENES, HESBENAEEMAE TP, 3l
BER T —MENAYETIRE, BTEEh=REN,

BRI YES [ EEIE— B ITIRE (PIN), —IMESHARES (TIALA ) Fl—MEBUm SRR IRE
& (CDR), AAFTHNEEBIFEEBAINRUOLETIRE (PIN) IRy ERR, SAEBER
SEEIIMAREIEER, X\ CDR BERHTHRITHIISREEERE, REUBRESEESNFAEH
GLEN. HIEFIRESIEBOBE TIRERKEINESRE (ARRE), HEFRENRER, NiksE
KEESEX,

RNmFIERRERE B EFITIRE. BARMHEESHAN, RFENAREEE R IEEE— MR
EfR, EEMANEST EENTESEETIRTEE—IRES%, BLiREHYIhERIEER IR
EER, ERAAE,; HEKHHINITHEESHAE, BARESRERSHBESHETE— IREF
K, TESBANBNREREROHBESNEEE—IREL.

EREREEEE: Rx # Tx EREHS () 7 (RS0) 19 (RS1) HBIESI, FAiRiEEIheesil A=
WTRE:

RSO SIHIEBFE | A2h.110.bit3 {§ ;:{ZSh(.)ﬁ Ioﬂ.itll?g BIURISSER | #EIE COR RE
iZ45sK
(AT 0 0 8.5Gb/s CDR 55§
R 0 0 14.025Gb/s CDR 8¢
{REEF 1 1 28.05Gb/s CDR fifg¢
REF 0 1 28.05Gb/s CDR {88
= 1 1 28.05Gbl/s CDR fi&gE
RS1 5[E#N
RS1SIMIEBE | A2h.118.bit3 {H | A2h.118.bit3 | RENRSSiEE | K§l% CORUE
iZ45eK
(R 0 0 8.5Gb/s CDR 55
i==na 0 0 14.025Gbl/s CDR {88
{REF 1 1 28.05Gb/s CDR fi#gg
SERS 0 1 28.05Gbls CDR {58
=EE 1 1 28.05Gbls CDR {8

St RIMFE—IR RS www.moduletek.com 11
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IMERT

1EIRES: 16.0g
PAtEEE: 0.95g

o
s
=
o
-

1

1,4
J13,4%0,1

; T
ol = = ] - < & -
J ) 'y 0 | —

EI:I:II@ - B
[ - fl
|:|:r:n® 7
34,61+0,3
41,840,135
FERTLQZE £0.2mm

B =K
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IR0

TREREE R EE

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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HRIRE

Setup Measure

Amplltude“
0/E

Time

*| Control Ch ChA
==l et

Scope Samples: 409,600- 200 f 200wfms

Sampling
Hold .

Auto Scale

Clear Display

Quick Menu

~Amplitude/Time

Extinction Ratio

Jitter P-P

Rise Time

Fall Time

TDEC

Average Power (dBm)
Average Power (mW)

Tooomo oS

Current

4.06 dB
9.65 ps
15.19 ps
16.78 ps
131dB
0.25 dBm
0.94 mW

Mask Test - Channel B

Total Samples 409600

Total Waveforms 200 wims
Mask Margin 410 %
Total Failed Samples 9
Current Mask 32GFC-MM Mask (2...

Histogram

Marker

B AU S —RIRSS
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SFP-FC32G-SW-C-F12 #iEFAR

SIBIENX
PIN # we i#88 =i
1 Veer Rttt (SiEltnitbitm) 1
2 TX_FAULT R REEEE
3 TX_DISABLE | iZ{5S = Fal st RIAEHR & ST 2
4 SDA RSB TIEOEUEL 3
5 SCL PR THRE O AT Ehek 3
6 MOD_ABS TEPUENIENS (B, TERRPIRE 3
FERTHmIERERIERE
7 RSO FFERERREEE =8.5 & 14.025Gb/s A BE (fKHE5)
HEEF =28.05Gb/s YABE (FFH
8 LOS ESELER, RBFPERMERIEETIE 4
R umERERIERE
9 RS1 FFeRER(EEEE =8.5 & 14.025Gb/s Y@l ((FHE)
SFEF =28.05Gb/s Yt F@EE (S
10 Veer Runit (5R5TmIIER) 1
11 Veer Eumith (5R5YmIEA) 1
12 RD- RiumEiER G, Rnea
13 RD+ RBIREIERHIE, Tnee
14 Veer Relunit (5R5mIIER) 1
15 Veer ZERERR
16 Veer KETRERIR
17 Veer Rttt (SiEitnmitttR) 1
18 TD+ RENREIEMALE, Xisa
19 TD- RENmEUERAR, REa
20 Veer Rttty (SiEkmRtIE) 1

i*:

1. BB SRR R AR
B Tpis>2V BFFES, {FERE:
. BIEFNAR ELL 4.7kQ-10kQ AYERRE EH7ZF 2V = 3.6V Z[BERE

A WN

. LOS RERERFTEEHIH

W

E ik

Tpis<0.8V

1.FIBRE CHANNEL Physical Interface-6(FC-PI-6).Rev3.10 October 25, 2013
2.SFF-8402 SFP+ 1X28 Gb/s Pluggable Transceiver Solution(SFP28).Rev1.1 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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