APPLIED OPTOELECTRONICS, INC.

|

QSFP+ AOC 40G MMF 850nm Transceiver AQOA9NxXADLNO720

Features

O QSFP Type AOC Transceiver

a 850nm VCSEL Laser

O 40Gb/s aggregated bidirectional data
throughput

O 1m-40m transmission with MMF

o 3.3V single power supply

O Low power consumption of max 1.5 W single
transceiver
Power Level 1 compliant
Applications O Cable material: PVC

a Infiniband 4x QDR / 40G Base-SR4
- 40.G.bls Ethernet 40GBASE-SR4 O  Serial ID information support
O Infiniband QDR and DDR . i

interconnects a Compllant with QSFP+ MSA SFF-8436

a Proprietary multi-channel links O  Compliant with ROHS

O  Compliant with UL & TUV

Ordering Information
. . Wavelength Voltage . DDM Temperature
Form Factor Date Rate Media Distance (nm) V) Coupling (YIN) ) Part Number
QSFP+AOC 40G MMF im 850 3.3 AC/AC Y 0~ +70 AQOA9NO01ADLNO720
QSFP+ AOC 40G MMF 1.5m 850 3.3 AC/AC Y 0~+70 AQOAI9N1IAADLNO720
QSFP+ AOC 40G MMF 2m 850 3.3 AC/AC Y 0~+70 AQOAI9N02ADLNO720
QSFP+ AOC 40G MMF 2.5m 850 3.3 AC/AC Y 0~+70 AQOA9N2AADLNO720
QSFP+AOC 40G MMF 3m 850 3.3 ACIAC Y 0~+70 AQOAI9NO3ADLNO720
QSFP+AOC 40G MMF 3.5m 850 3.3 ACIAC Y 0~+70 AQOAI9N3AADLNO720
QSFP+AOC 40G MMF 4am 850 3.3 ACIAC Y 0~+70 AQOAI9NO4ADLNO720
QSFP+ AOC 40G MMF 4.5m 850 3.3 ACIAC Y 0~+70 AQOA9N4AADLNO720
QSFP+ AOC 40G MMF 5m 850 3.3 AC/IAC Y 0~+70 AQOA9NO5ADLNO720
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APPLIED OPTOELECTRONICS, INC.

QSFP+ AOC 40G MMF 850nm Transceiver AQOA9NxXXADLNO720

Ordering Information

Form Factor Date Rate Media Distance Wa\zﬁlr:\]r)\gth Vo(l:/e;ge Coupling 8(5),\’}; Tem;()fé)ature Part Number

QSFP+AOC 40G MMF 5.5m 850 3.3 AC/AC Y 0~+70 AQOAI9N5AADLNO720
QSFP+AOC 40G MMF 6m 850 3.3 AC/AC Y 0~+70 AQOA9NO6ADLNO720
QSFP+AOC 40G MMF 6.5m 850 3.3 AC/AC Y 0~+70 AQOAI9N6AADLNO720
QSFP+AOC 40G MMF 7m 850 3.3 AC/AC Y 0~+70 AQOA9NO7ADLNO720
QSFP+AOC 40G MMF 7.5m 850 3.3 AC/AC Y 0~+70 AQOAI9N7AADLNO720
QSFP+AOC 40G MMF 8m 850 3.3 ACIAC Y 0~+70 AQOA9NOBADLN0720
QSFP+AOC 40G MMF 8.5m 850 3.3 ACI/AC Y 0~+70 AQOAINSAADLNO720
QSFP+AOC 40G MMF oam 850 3.3 ACIAC Y 0~+70 AQOAI9NO9ADLNO0720
QSFP+AOC 40G MMF 9.5m 850 3.3 ACIAC Y 0~+70 AQOAIN9AADLNO720
QSFP+AOC 40G MMF 10m 850 3.3 ACIAC Y 0~+70 AQOAI9N10ADLNO720
QSFP+AOC 40G MMF 11m 850 3.3 ACIAC Y 0~+70 AQOAI9N11ADLNO720
QSFP+ AOC 40G MMF 12m 850 3.3 AC/AC Y 0~+70 AQOA9N12ADLNO720
QSFP+ AOC 40G MMF 13m 850 3.3 AC/AC Y 0~+70 AQOA9N13ADLNO720
QSFP+AOC 40G MMF 14m 850 3.3 AC/AC Y 0~+70 AQOA9N14ADLNO720
QSFP+AOC 40G MMF 15m 850 3.3 AC/AC Y 0~+70 AQOA9N15ADLNO720
QSFP+AOC 40G MMF 16m 850 3.3 AC/AC Y 0~+70 AQOA9N16ADLNO720
QSFP+AOC 40G MMF 17m 850 3.3 AC/AC Y 0~+70 AQOA9N17ADLNO720
QSFP+AOC 40G MMF 18m 850 3.3 AC/AC Y 0~+70 AQOA9N18ADLN0720
QSFP+AOC 40G MMF 19m 850 3.3 AC/AC Y 0~+70 AQOA9N19ADLNO0720
QSFP+AOC 40G MMF 20m 850 3.3 AC/AC Y 0~+70 AQOA9N20ADLN0720
QSFP+AOC 40G MMF 21lm 850 3.3 ACIAC Y 0~+70 AQOA9N21ADLN0720
QSFP+AOC 40G MMF 22m 850 3.3 ACIAC Y 0~+70 AQOA9N22ADLN0720
QSFP+AOC 40G MMF 23m 850 3.3 ACIAC Y 0~+70 AQOA9N23ADLN0720
QSFP+AOC 40G MMF 24m 850 3.3 AC/AC Y 0~+70 AQOA9N24ADLNO720
QSFP+ AOC 40G MMF 25m 850 3.3 AC/AC Y 0~+70 AQOA9N25ADLNO720
QSFP+ AOC 40G MMF 26m 850 3.3 AC/AC Y 0~+70 AQOAI9N26ADLNO720
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APPLIED OPTOELECTRONICS, INC.

QSFP+ AOC 40G MMF 850nm Transceiver AQOA9NxXXADLNO720

Ordering Information

Factor ol Date Rate Media Distance Wa\?re]lnt:ggth Vo(ls:\)ge Coupling R(?,\’Y; Temp():aé;ature Part Number
QSFP+AOC 40G MMF 27m 850 3.3 AC/AC Y 0~+70 AQOA9N27ADLNO0720
QSFP+AOC 40G MMF 28m 850 3.3 AC/AC Y 0~+70 AQOA9N28ADLNO0720
QSFP+AOC 40G MMF 29m 850 3.3 AC/AC Y 0~+70 AQOAI9N29ADLNO720
QSFP+AOC 40G MMF 30m 850 3.3 AC/AC Y 0~+70 AQOAI9N30ADLNO720
QSFP+AOC 40G MMF 31m 850 3.3 AC/AC Y 0~+70 AQOAI9N31ADLNO720
QSFP+AOC 40G MMF 32m 850 3.3 AC/AC Y 0~+70 AQOAI9N32ADLNO720
QSFP+AOC 40G MMF 33m 850 3.3 AC/AC Y 0~+70 AQOAI9N33ADLNO720
QSFP+AOC 40G MMF 34m 850 3.3 AC/AC Y 0~+70 AQOAI9N34ADLNO720
QSFP+AOC 40G MMF 35m 850 3.3 AC/AC Y 0~+70 AQOAI9N35ADLNO720
QSFP+AOC 40G MMF 36m 850 3.3 AC/AC Y 0~+70 AQOAI9N36ADLNO720
QSFP+AOC 40G MMF 37m 850 3.3 AC/AC Y 0~+70 AQOAI9N37ADLNO720
QSFP+AOC 40G MMF 38m 850 3.3 AC/AC Y 0~+70 AQOAI9N3BADLNO720
QSFP+AOC 40G MMF 39m 850 3.3 AC/AC Y 0~+70 AQOAI9N39ADLNO720
QSFP+AOC 40G MMF 40m 850 3.3 AC/AC Y 0~+70 AQOA9N40ADLNO720
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QSFP+ AOC 40G MMF 850nm Transceiver AQOA9NxXXADLNO720

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Storage Temperature Ts -40 +85 °C
Power Case Temperature Tc 0 70 °C
Storage Relative Humidity RH 5 85 %
VCC4/ VCCnd
Supply Volt -0.5 3.6 \Y
upply Vottage VCChry«

1. Limited by the fiber cable jacket, not the active ends
2. Non-condensing

Electrical Characteristics (Tc=0to 70 °C, Vcc = 3.135 to 3.465 Volts)

Parameter Symbol Min Typ Max Unit
Supply Voltage VCC1/ VCCrx/ VCCrx 3.13 3.3 3.47 \%
Supply Current ICC -- -- 420 mA

Transmitter Electrical Characteristics

Data Input Differential Peak-to Peak Voltage
Swing Vin,pp 200 - 1200 mVpp

LOS Assert Threshold Vin,pp LOS 120 -- - mV

Receiver Electrical Characteristics

Data Output Differential Peak-to Peak
Voltage Swing(AC-Coupled) AVDO pp 340 - 650 mVpp

1. Measured with PRBS 23! -1 at 102 BER
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AN

QSFP+ AOC 40G MMF 850nm Transceiver AQOAXN85ADLNO720

Recommended Host Board Power Supply Circuit Filter

Vec Tx !42:;-]
L o.1ur L 22
anp I " Voo fuat
Veeo Rx - _J_ {4% J__ ‘ .J..
i ==~ 0.1 uF IZ: uF ID 1 UFIZZ uF
ccl rJ-B:-l-—
= ——0.1 uF L 2o uF
GND I
QSFP Module -
Pin Description
38 GND GND 1
37 TX1n TX2n 2
36 TX1p TX2p 3
35 GND GND 4
34 TX3n TX4n 5
33 TX3p TX4p ]
32 GND Z GND 7
31 LPMode =% ModSelL &8
30 VCC1 £ ResetL 9
29 VCCTx @ VCCRx 10
28 IntL L% sCL 11
27 ModPrsL a SDA 12
26 GND m GND 13
25 RX4p U%— RX3p 14
24 R¥4n m RX3n 15
23 GND GND 16
22 RX2p RX1p 17
21 RX2n RX1n 18
20 GND GND 19
Top Side Bottom Side
Viewed from Top Viewed from Bottom
Page 5 of 15

80-21-0720 REV 002
WWW.30-inc.com © Applied Optoelectronics, Inc. 2015




APPLIED OPTOELECTRONICS, INC.

QSFP+ AOC 40G MMF 850nm Transceiver

AN

AQOAXN85ADLNO720

Pin Function Definitions

80-21-0720 REV 002
WWW.a0-inc.com

Pin No. Pin Name Symbol Function/Description Plug Sequence Note
1 GND Ground 1 1
2 CML-I Tx2n Transmitter Inverted Data Input 3
3 CML-I Tx2p Transmitter Non-Inverted Data Input 3
4 GND Ground 1 1
5 CML-I Tx4n Transmitter Inverted Data Input 3
6 CML-I Tx4p Transmitter Non—=Inverted Data Input 3
7 GND Ground 1 1
8 LVTTL-I ModSelL Module Select 3
9 LVTTL- ResetL Module Reset 3
10 Vce Rx RX +3.3V Power Supply Receiver 2 2
11 LVCMOSI/O SCL 2-wire serial interface clock 3
12 LVCMOSI/O SDA 2-wire serial interface data 3
13 GND Ground 1 1
14 CML-O Rx3p Receiver Non-Inverted Data Output 3
15 CML-O Rx3n Receiver Inverted Data Output 3
16 GND Ground 1 1
17 CML-O Rx1p Receiver Non-Inverted Data Output 3
18 CML-O Rx1n Receiver Inverted Data Output 3
19 GND Ground 1 1
20 GND Ground 1 1
21 CML-O Rx2n Receiver Inverted Data Output 3
22 CML-O Rx2p Receiver Non-Inverted Data Output 3
23 GND Ground 1 1
24 CML-O Rx4n Receiver Inverted Data Output 3
25 CML-O Rx4p Receiver Non-Inverted Data Output 3
26 GND Ground 1 1
27 LVTTL-O ModPrsL Module Present 3
28 LVTTL-O IntL Interrupt 3
29 Vee Tx TX +3.3V Power supply transmitter 2 2
30 Vcel +3.3V +3.3V Power supply 2 2
31 LVTTL-I LPMode Low Power Mode 3
32 GND Ground 1 1
33 CML-I Tx3p Transmitter Non-Inverted Data Input 3
34 CML-I Tx3n Transmitter Inverted Data Input 3
35 GND Ground 1 1
36 CML-I Tx1p Transmitter Non-Inverted Data Input 3
37 CML-I Tx1n Transmitter Inverted Data Input 3
38 GND Ground 1 1
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APPLIED OPTOELECTRONICS, INC. Aq I

QSFP+ AOC 40G MMF 850nm Transceiver AQOAXNBSADLNO720

1. GND is the symbol for signal and supply (power) common for the QSFP+ module. All are common within
the QSFP+ module and all module voltages are referenced to this potential unless otherwise noted.
Connect these directly to the host board signal-common ground plane.

2. Vcc Rx, Vecl and Vee Tx are the receiver and transmitter power supplies and shall be applied concurrently.
Requirements defined for the host side of the Host Edge Card Connector are listed in Table 6.
Recommended host board power supply filtering is shown in Figure 4. Vcc Rx Vccl and Vcc Tx may be
internally connected within the QSFP+ Module module in any combination. The connector pins are each
rated for a maximum current of 500 mA. This contact is an input contact with a 4.7 kQ to 10k Ohms pull
up to VccT inside the module.
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AN

. AQOAXN85ADLNO720
QSFP+ AOC 40G MMF 850nm Transceiver Q
Recommended Interface Circuit
Vee Host = +3.3V To other QSFP modules
4.7k to 10k ohms
=
il ModPrsL ‘
ScL . Mltcrc]JI
SDA antrolier
4.7k to 10k ohms
PLD/PAL | <
i ModSelL
ResetL
IntL
LPMode
VecRx
o| = o o £ 1 ; ;
S| A A=l A 22 uF
gV &|VeY eV = GND
2 5 e | Qua
]
100 ohms ;5_ RX1p/n } TIA
T Daia B ) It &
x Data Bus ST Liniti
p/n ng
Protocol Voo anme = I Avgifier
IC 100 ohms = RX3p/n 1
onms
% : i
\[RX Data Bus | 100 ohms= RX4p/n |
1
Vee Host = 1 uH
T I +3.3JV_ (Y [ Quad AuF
SERDES i}
TX1p/n ! h
ImuF 22 uF 1uH Ic P Il__j_‘s-1000 ms &
i |
- TX2p/in H—J =100 ohms
— — Y
- - f i ——
0 J/‘Y“ q TX3p/n | —]—==100 ohms EZ
Il
: TX4p/n H =100 ohms
Note: Decoupling capacitor T ——=
values are informative and VecTx
vary depending on applications + 22 Wk T 0.1uF Quad SZ
1 Laser
= GND Driver
Veet ;F
MNote: VCC1 connection may k= 50 F
be connected to VeeTx or T : IS 0.1uF
VeeRx provided the ¥
applicable — GND
derating of the maximum =
current limit is used
QSFP Module
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QSFP+ AOC 40G MMF 850nm Transceiver AQOAXNBSADLNO720
Mechanical Diagram
(124.6) =
(12) g
( B
= 52.4 E
— ] -
- - Ay — =

UNIT: mm /Tl" -
TOLERANCE: +0.2 [ \Ll" |
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QSFP+ AOC 40G MMF 850nm Transceiver AQOAXNBSADLNO720
Module Label Diagram
19.9 Y615
e Logo
Ili "'\
Class1 Laser Product
Complies with 21 CFR
Aql 1040.10and 1040.11 | Product P/N
_= -AQOASNxxADLNO720.
T 40G SR4 \
5 850nm xxm cPAus ,é,_
A AET T A
S/N: XXXXXXXXXXX

~ \\ /\Bar Code 39

Praduct Spec 5/N
11 digits
XXX XX X X XXXX
123 0001
\\ I:
‘ \— rufmn ufa tring ul’d er Type
Month:Jan=A~Dec=L

Year:ex:2012=12
Mansufactring order number
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QSFP+ AOC 40G MMF 850nm Transceiver

AN |

AQOAXNS85ADLNO720

EEPROM Memory contents Address AOh

AOI AQOAINXXADLNO720 1
Add [Name of field Description ACSII | HEX
128 (Identifier 0D:QSFP+ 0D
129 |Ext. Identifier QSFP Transceiver ,00: Power Max 1.5W 00
130 [Connector 0B:Optical Pigtail 0B
131 10G/40G Ethernet 04: 40G BASE-SR4 04
132 SONET Compliance codes 00
133 SAS/SATA compliance codes 00
134 Gigabit Ethernet compliance codes 00

Transceiver
135 Fiber Channel Compliant codes 00
136 Fiber Channel link length 00
137 Fiber Channel transmission media 00
138 Fiber Channel Speed 00
139 |Encoding 05: 64B/66B, 05
LR R ég?ﬁyg?g;g}zggiihannel el
bit7-1:0 reserved
141 |Ext. RateSelect bit0:0 no QSFP+ Rate Select 00
(see Table 35)
142 |Length(9um, SMF) 1km /unit -> HEX 00
143 |Length (50um, OM3) 2m /unit -> HEX (21~40M) 00
144 |Length (50um, OM2) 1m /unit -> HEX 00
145 |Length (62.5um, OM1) 1m /unit -> HEX (2~20M) XX
146 |Length (Copper) 1m /unit -> HEX 00
147 |Device Tech Device technology (see Table 36,37) 00
148 A 41
149 4F
150 I 49
151 20
152 20
153 20
154 20
Vendor name QSFP Vendor Name (ASCII)

155 20
156 20
157 20
158 20
159 20
160 20
161 20
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QSFP+ AOC 40G MMF 850nm Transceiver AQOAXNBSADLNO720

162 20
163 20
. Ext. Transceiver (see Table 38)
164 |Ext. Transceiver 06:QDR / DDR 06
165 00
SFP Vendor IEEE company ID,
166 |Vendor OUI No ID set "00" 00
167 00
168 A 41
169 Q 51
170 (e} 4F
171 A 41
172 9 39
173 N 4E
174 X XX
175 X XX
Vendor PN SFP Vendor Part Number (ASCII)
176 A 41
177 D 44
178 L 4C
179 N 4E
180 0 30
181 7 37
182 2 32
183 0 30
184 A 41
Vendor rev Hardware Revision (HEX) Ver A
185 20
186 Wavelenath Nominal laser wavelength 42
187 9 (Wavelength = value / 20 in nm) 4268:850nm 68
188 Guaranteed range of laser wavelength 07
T v (+/- value) from Nominal wavelength.
9 (Wavelength Tol. = value/200 in nm)
189 07D0:10nm Y
190 [Max Case Temp Maximum Case Temperature 46:70°C 46
191 [CC_BASE Check Sum (128-190) XX
192 Reserved 00
Reserved
AR bit0:0 no RX Output amplitude programming ey
8220-?:“8 39) bit7-4:0 reserced
bit3:0 no Rx Squelch Disable implemented
194 bit2:0 no Rx Output Disable implemented 00
bit1:0 no Tx Squelch Disable implemented
bit0:0 no Tx Squelch implemented
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QSFP+ AOC 40G MMF 850nm Transceiver

AN |

AQOAXNS85ADLNO720

bit7:1 memory page02
bit6:0 no memory page01
bit5:0 no RATE_SELECT
bit4:1 TX_DISABLE
e bit3:1 TX_FAULT &
bit2:0 no TX Squelch
bit1:0 no TX Loss
bit0:0 reserved
196 XX
197 XX
198 XX
199 XX
200 XX
201 XX
202 XX
203 XX
Vendor SN Vendor SN (ASCII)
204 XX
205 XX
206 XX
207 XX
208 XX
209 XX
210 XX
211 XX
212 XX
Year (ASCII)
213 XX
214 XX
Month (ASCII)
215 XX
Date code
216 XX
Day (ASCII)
217 XX
218 20
Blank
219 20
. . o bit3:1 = Average power / 0 = OMA
220 ||DTETEEERS WOTIETIE) THES others:0 reser?/e FEsee Table 41) U
bit7-4:0 reserved
. bit3:0 no Rate Select
2l Edisisee S bit2:0 no Application select e
bit1-0:0 reserved (see Table 42)
222 |Reserved Reserved 00
223 |CC_EXT Check Sum 64 to 94 byte XX
224 |Read-only 41
Vendor name : AOI
s (PM suggest) o
226 49
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QSFP+ AOC 40G MMF 850nm Transceiver AQOAXNBSADLNO720

Regulatory Compliance

Item Standard
Electromagnetic FCC Part 15 Class B
Interference (EMI) EN55022 Class B (CISPR 22B)

VCCI Class B
ESD (Module case) Contact Discharge EN61000-4-2 criterion B
ESD (Module case) Air Discharge EN61000-4-2 criterion B
ESD (Electrical connector) JEDEC JESD22-A114-B
RoHS 2011/65/EU
Laser Eye Safety FDA 21CFR 1040.10 and 1040.11
Component Recognition UL and TUV

Laser Safety Information

All versions of this laser are Class 1 laser products per IEC!/EN? 60825-1. Users should observe safety precautions such as
those recommended by ANSI® Z136.1, ANSI Z36.2 and IEC 60825-1.

This product conforms to FDA (CDRH) 21 CFR 1040.10 and 1040.11 except for deviations of laser safety class designation
pursuant to 'Laser Notice No.50'.

Product labeling:

Class 1 Laser Product
Compliance with 21 CFR
1040.10 and 1040.11

If labeling is not affixed to the module due to size constraints; then rather, labeling is placed on the outside of the shipping
box.

This product is not shipped with a power supply.

Caution: use of controls or adjustments or performance of procedures other than those specified
herein may result in hazardous radiation exposure.

Certifications

UL 60950-1 (E243407)
TUV EN60950-1, EN 60825-1, EN 60825-2

Documentation is available upon request.

(1) IEC is a registered trademark of the International Electrotechnical Commission

(2) Within Europe the IEC standard has been adopted as a European Normative standard known as EN 60825, and each European country will have its own version
of this standard, for example, the British Standards version known as BS EN 60825. There can be small differences between the different countries versions of EN
60825, and these are in part caused by the process of translating the standard into the native language of that country.

(3) ANSI is a registered trademark of the American National Standards Institute
Note: All information contained in this document is subject to change without notice.
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