Hirundo 200G QSFP56 to QSFP56 AOC V1.0

200G QSFP56 To QSFP56 AOC Specification
HTOC-Q5605-xx01MB

Feature

Up to 50Gbps data rate per channel by PAM4 modulation
4 duplex channels transmitters and receivers
Integrated 850nm VCSEL array and PD array
200GAUI-4 electrical interface

Single +3.3V power supply

DDM function implemented

Hot-pluggable QSFP56 form factor

Maximum link length of 100m on OM4 (MMF) fiber
Low power dissipation:<5W

International class 1 laser safety certified
Operating temperature range: 0°C ~ +70 °C
Compliant with RoHS10

Applications

200GBASE Ethernet

Switch & Router Connections

Data Centers

® Other 200G Interconnect Requirements

Standards

IEEE 802.3cd

CMIS Rev 4.0

OIF-CEI-04.0 56G-VSR-PAM4
IEEE 802.3bs Annex120E
QSFP56 MSA

Description

Hirundo’ sthe 200G QSFP56 active optical cable is designed to transmit and recei
ve serial optical data links up to 50 Gb/s data rate (per channel) by PAM4 modulatio
n format over multi-mode fiber. It is a small-form- factor hot pluggable transceiver m
odule integrated with the high performance VCSEL laser and high sensitivity PIN rece

iver.
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Hirundo 200G QSFP56 to QSFP56 AOC V1.0

1. Ordering Information

Table 1.1 Ordering Information

Specifications

Optical Other Application

Laser Detector  Sensitivity Temp Reach
Power

HTOC-

Q5605- | QSFP56| 200G | ‘& |-6.5~4dBm | PIN NA 0~70 ‘C [100m|RoHS Eﬁ?OG
ernet

xx01MB

PN HTOC-Q5605-xx01MB

Description 200Gbps,MMF, 100m, 0-70°C

SAP No _

Customer PN -

2. Revision History

Table 2.1 Revision Histo

Version Initiated Reviewed Approved

V1.0 Hu.Cheng Wei.Chen Bruce.Zou 2020.12.30

3. Absolute Maximum Ratings and Recommended Operating

Conditions
Table 3.1 Absolute Maximum Ratings
Parameter Symbol Unit Min Max
Storage Temperature Range Ts C -40 85
Relative Humidity RH % 5 95
Power Supply Voltage Vce \Y -0.5 +4.0

Table 3.2 Recommended Operating Conditions

Parameter Symbol Unit Min Typ Max
Operating Case Temperature Tc T 0 / 70
Power Supply Voltage Vcce \Y 3.13 3.3 3.47
Bit Rate(Per channel) BR GBd 26.5625
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Hirundo 200G QSFP56 to QSFP56 AOC V1.0

4. Optical Specification

Table 4.1 Optical Specifications

Parameter Symbol Unit

Transmitter (per Lane)

Signaling Speed per Lane GBd Zigg;rsni
Modulation format PAM4
Center wavelength nm 840 850 860
RMS Spectral Width SW nm 0.6
Average Launch Power per Lane TXPx dBm -6.5 4
Tx OMA per lane TxOMA dBm -4.5 3
e ot
Optical Extinction Ratio ER dB 3
Optical Return Loss Tolerance ORL dB 12

>86% at 19um
Encircled Flux FLX dBm

<30%at 4.5um
Transmitter and dispersion eye B 45
closure (TDECQ),each lane

Receiver(per Lane)

Signaling Speed per Lane GBd Zfbsoiznii
Modulation format PAMA4
Center wavelength nm 840 860
Damage Threshold DT dBm 5
Average receive Power per Lane RXPx dBm -8.4 4
?gﬁ::u?::er’ each lane dBm 3
Receiver reflectance Rfl dB -12
itte:\essi:i?/(ijt\r/((a(c)i\lll\/:;uter),each lane dBm 34
Receiver
sensitivity(OMAouter)each dBm -6.5
lane(SECQ=1.4dB)
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Hirundo 200G QSFP56 to QSFP56 AOC V1.0

5. Electrical Specification

Table 5.1 Electrical Specifications
Parameter Symbol Unit Min Typ Max Notes

VCC
Supply Voltage VCC3.3-Tx \" 3.135 33 3.465
VCC3.3-Rx
Power Consumption Pc w 5
Transceiver Power-on Initialize Time ms 2000
Transmitter

Differential peak-to-peak input mv 900

voltage tolerance

Differential termination mismatch % 10
See

Differential input return loss(SDD11) dB CEI-56G
-VSR

Common-mode to differential s

. . . ee
conversion and differential to 4B CEI-56G
common-mode VSR
conversion(SCD11,SDC11)

Receiver

Differential peak-to-peak output mv 900
voltage

DC Common Mode Voltage Vcm mV -0.35 2.85
AC Common Mode Noise, RMS mV 17.5
Differential termination mismatch % 10
Differential output return See
loss(SDD22 dB CEI-56G
oss( ) VSR
Common-mode to differential :

. . . ee
conversion and differential to 4B CEI-56G
common-mode VSR
conversion(SCD22,SDC22)

IIC communication
1IC Clock frequency - KHZ / 400 1000
clock stretching - us / / 500
Data hold time - ns 300 / /
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Hirundo

200G QSFP56 to QSFP56 AOC V1.0

6. Module Memory Map
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Figure 1 Digital Diagnostic Memory Map
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Hirundo

200G QSFP56 to QSFP56 AOC V1.0

7. Pin Assignment and Pin Description

7.1 Pin Assignment

38 GND [ ———1 GND 1
37 Txin [ ] | C— Tx2n 2
36 Txip —— —1 T«2p 3
35 GND [ = ] GND 4
34  Te3n —— —— Txdn 5
a3 Twdp [ 23 BN T s
32 GND | — = ] GND 7
31 LPMode/TxDis [ @ Ee—— Modsell 8
30 Vec =] O I Resetl 9
29 WVeeTx (=] ) B VocRx 10
28 IhLURLOSL (D a [oe=— | SCL 11
27 ModPrsL ] - | — SDA 12
26 GND [ ————— GND 13
25 Rudp 4 & B Rop 14
24 Rdn ——————] @ | Rx3n 15
23 GND =] [iV—r——=] GND 16
22 RxZp e [i—] Rxlp 17
21 Re2n I Ee—1 Rx1n 18
20  GND | ] GND 19
Top Side Bottom Side
Viewed From Top Viewed From Bottom
Figure 2 Electrical Pin-out Details
7.2 Pin Description
Table 7.1 Pin Description
Pin Logic Symbol Description Note
1 GND Ground 1
2 CML-I Tx2n Transmitter Inverted Data Input
Transmitter Non-Inverted Data
3 CML-I Tx2p
output
4 GND Ground 1
5 CML-I Tx4n Transmitter Inverted Data Input
Transmitter Non-Inverted Data
6 CML-I Tx4p
output
7 GND Ground 1
8 LVTTL-I ModSelL Module Select
9 LVTTL-I ResetL Module Reset
10 VccRx +3.3V Power Supply Receiver 2
11 LVCOMS-I/0 SCL 2-Wire Serial Interface Clock
12 LVCOMS-I/0 SDA 2-Wire Serial Interface Data
13 GND Ground 1
Receiver Non-Inverted Data
14 CML-0 Rx3p
Output
15 CML-0 Rx3n Receiver Inverted Data Output
16 GND Ground 1
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Hirundo 200G QSFP56 to QSFP56 AOC V1.0

Receiver Non-Inverted Data

17 CML-0 Rx1p
Output
18 CML-0 Rx1n Receiver Inverted Data Output
19 GND Ground 1
20 GND Ground 1
21 CML-0 Rx2n Receiver Inverted Data Output
Receiver Non-Inverted Data
22 CML-0 Rx2p
Output
23 GND Ground 1
24 CML-0 Rx4n Receiver Inverted Data Output
Receiver Non-Inverted Data
25 CML-0 Rx4p
Output
26 GND Ground 1
27 LVTTL-0 ModPrsL Module Present

Interrupt. Optionally configurable
28 LVTTL-0 IntL/RxLOSL as RxLOSL via the management
interface (SFF-8636)

29 VeceTx +3.3 V Power Supply transmitter 2

30 Vcel +3.3 V Power Supply 2

Low Power Mode. Optionally
configurable as TxDis via the

31 LVTTL-I LPMode/TxDis management interface
(SFF-8636).
32 GND Ground 1
33 CML-I Tx3p Transmitter Inverted Data Input
Transmitter Non-Inverted Data
34 CML-I Tx3n
output
35 GND Ground 1
36 CML-I Tx1p Transmitter Inverted Data Input
Transmitter Non-Inverted Data
37 CML-I Tx1ln
output
38 GND Ground 1
Notes:

1.GND is the symbol for signal and supply (power) common for the QSFP28 module. All are common within
the 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.VceRx, Vecl and VecTx are the receiving and transmission power suppliers and shall be applied
concurrently. Recommended host board power supply filtering is shown in Figure 3 below. Vcc Rx, Vccl and Vec
Tx may be internally connected within the module in any combination. The connector pins are each rated for a

maximum current of 1000mA.
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Hirundo 200G QSFP56 to QSFP56 AOC V1.0

8. Principle diagram
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Figure 3. Module Principle Diagram
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Hirundo 200G QSFP56 to QSFP56 AOC V1.0

9. Host Board Power Supply Filtering

Any voltage drop across a filter network on the host is counted against the host DC set point accuracy
specification. Inductors with DC Resistance of less than 0.1 Ohm should be used in order to maintain
the required voltage at the Host Edge Card Connector. Figure is the suggested transceiver/host

interface.

VeeTx

——o0apF 22 F
GND Veo_host=33V

1pH

- ==

L L L L
——0.1uF T~22 uF 0.1 uF 22 uF
QSFP+ Module | cp
o = 1 w"

— 0.1 uF =22 uF

Figure 4 Recommended Host Board Power Supply Filtering

10. Package Dimensions

[ == ~——a&=1 1]

\_ _optical fiber cable(d3, 0, 0M3)

tHHHHHE

= F_E'SIL'I-TJ J — —

L L

&\

Figure 5 Package Dimensions

11. Product Selection
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Part Number

Cable Length

QSA-SR4G2-001C

1 meter cable

QSA-SR4G2-003C

3 meter cable

QSA-SR4G2-005C

5 meter cable

QSA-SR4G2-010C

10 meter cable

QSA-SR4G2-015C

15 meter cable

QSA-SR4G2-020C

20 meter cable

QSA-SR4G2-030C

30 meter cable

QSA-SR4G2-050C

50 meter cable

QSA-SR4G2-070C

70 meter cable

Notes:Other lengths may be available upon request

12. For More Information

Hirundo Optics Inc

2nd floor, building-6, #16 Xinfa Road South Cable industrial park Rongli Ronggui street

Shunde districtFoshan City, Guandong province, China;

Zip Code: 528300
Tel. 0757-26619220

http://www.hirundo-link.com/
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