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050-344 DATASHEET

FMC CONNECTIVITY CARD ZT
For Glenair PCB Mount Opto-Electronic Converters o

Glenair 050-344 FPGA Mezzanine Card (FMC) Connectivity Card provides a
convenient method to easily incorporate a wide range of Glenair Harsh
Environment PCB Mount Transceiver, Transmitter and Receiver products as
well as Glenair size 8 Opto-Electronic transmitter and receiver contacts into
FPGA based systems. It uses the High Pin Count (HPC) connector and is
compatible with FPGA evaluation boards that are compliant with the VITA 57.1
Specification.

This FMC card is offered in three configurations to support all categories of
Glenair PCB Mount devices (see how to order information). Electrical
connections to PCB Mount Opto-Electronic devices are through a high-speed
Samtec connector mounted on the 050-344 card. The card has an FMC High
Pin Count (HPC) connector to mate to a VITA 57.1 compliant Host FPGA
carrier board which interfaces with four high-speed serial transceivers on the
FPGA carrier board. It is compatible with either HPC or Low Pin Count (LPC)
connector (restricted to single high-speed serial transceiver for LPC) on the
host board. The 050-344 card also incorporates LEDs for RX LOS indications
as well as a low-jitter 156.25MHz oscillator for use as a clock source for the
high-speed serial transceivers. The board also incorporates I°C current
monitor IC and an 1?C GPIO IC so each DUT can be monitored. 22 GPIO pins
are also made available for the user.

KEY FEATURES/BENEFITS

= |ndustry standard, modular FPGA 1/O in FMC
(VITA 57.1) module

= Supports large variety of Opto-Electronic devices
suitable for Harsh Environment (Wide temperature

ranges and Extremely High Vibration) = [2C GPIO for current monitoring, RX_LOS

o 10 Mbps to 12.5 Ghps : .
. . ! . TX_FAULT, TX_DISABLE control and signaling
Direct connections between Glenair PCB Mount APPLICATIONS

transceivers and host FPGA ensures maximum
throughput and minimum latency
= HPC - High Pin Count FMC
o Provides access to 4 high speed transceivers
o Compatible with LPC Host board connectors
as well but then restricted to single high-
speed transceiver (DPO)

=  Low-jitter 156.25 MHz Clock source available on-
board

= SFF 8472 Digital Diagnostic Monitoring (DMI) can
be accessed from host board via I2C or via
connector Header

= As an evaluation tool for Glenair Opto-electronic
modules which are suited to Harsh Environment
Applications such as: Airborne, Tactical Military,
Oil and Gas, Railway and Shipboard
o Ethernet, Fibre Channel, 1x, 2x, 4x, 8,
SFPDP, Aurora
o Video (DVI, SMPTE, ARINC818, etc)
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HOW TO ORDER

Part Number Description of Glenair Opto-Electronic Products supported: Test Cables
Products to be included:
tested

050-334-A Transceivers, 050-315, 050-318, 050-321, 050-324, 050-327, 050- No
Dual- 328, 050-333, 050-340, 050-341, 050-342, 050-343,
Transceivers, 050-352, 050-354, 050-379, 050-348, 050-373, 050-

Size 8 TX & RX 389
OE Contacts

050-344-A- Single Mode 050-318, 050-324, 050-328, 050-340, 050-341, 050- Yes

2SMF09GC Fiber 342, 050-343, 050-352, 050-354, 050-379
Transceivers

050-344-A- Multi Mode Fiber | 050-315, 050-321, 050-327, 050-348, 050-389 Yes

2MMF50GC Transceivers

050-344-A-

2MMF62GC

050-344-A- Multi Mode Fiber | 050-333, 050-373 Yes

AMMF50ARINC Dual

050-344-A- Transceivers

AMMFG62ARINC

050-334-B Dual- 050-316, 050-317, 050-319, 050-320, 050-331, 050- No
Transmitters 332, 050-356, 050-357, 050-376, 050-386
Dual-Receivers

050-344-B- Single Mode 050-319, 050-356, 050-376 Yes

2SMF09GC Fiber Dual-

Transmitters

Single Mode 050-320, 050-357 Yes
Fiber Dual-

Receivers

050-344-B- Multi Mode Fiber | 050-316, 050-331, 050-386 Yes

2MMF50GC Dual-

050-344-B- Transmitters

2MMF62GC Multi Mode Fiber | 050-317, 050-332 Yes
Dual-Receivers

050-334-C Quad 050-336, 050-337, 050-374, 050-375 No
Transmitters
Quad Receivers

050-344-C- Quad- 050-336, 050-374 Yes

AMMF50ARINC Transmitters

050-344-C- Quad-Receivers | 050-337, 050-375 Yes

AMMF62ARINC
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What is included with 050-344-A:
= The 050-344-A Evaluation board includes the following
o FMC Connectivity Card (050-344-A)
o 050-344 Datasheet
o No Fiber Test Jumper Cables included

=  The 050-344-A-2SMF09GC kit includes the following:
o FMC Connectivity Card (050-344-A)
o 050-344 Datasheet
o 2 Fiber Optic SMF test jumper cables (1-2m, 9um/125um, GC Connector to LC Connector)
050-344-A-2SMF09GC USED TO TEST THE FOLLOWING:

050-318, 050-324, 050-328, 050-340, 050-341, 050-
342, 050-343, 050-352, 050-354, 050-379

= The 050-344-A-2MMF50GC kit includes the following:
o FMC Connectivity Card (050-344-A)
o 050-344 Datasheet
O 2 Fiber Optic MMF test jumper cables (1-2m, 50um/125um, GC Connector to LC Connector)

050-344-A-2MMF50GC USED TO TEST THE FOLLOWING:
050-315, 050-321, 050-327, 050-348, 050-389

=  The 050-344-A-2MMF62GC kit includes the following:
o FMC Connectivity Card (050-344-A)
o 050-344 Datasheet
o 2 Fiber Optic MMF test jumper cables (1-2m, 62um/125um, GC Connector to LC Connector)

050-344-A-2MMF62GC USED TO TEST THE FOLLOWING:
050-315, 050-321, 050-327, 050-348, 050-389

= The 050-344-A-4AMMF50ARINC kit includes the following:
o FMC Connectivity Card (050-344-A)
o 050-344 Datasheet
O 4 Fiber Optic MMF test jumper cables (1-2m, 50um/125um, ARINC801 Connector to LC Connector)

050-344-A-AMMF50ARINC | USED TO TEST THE FOLLOWING:
050-333, 050-373

=  The 050-344-A-4AMMFE62ARINC kit includes the following:
o FMC Connectivity Card (050-344-A)
o 050-344 Datasheet
O 4 Fiber Optic MMF test jumper cables (1-2m, 62um/125um, ARINC801 Connector to LC Connector)

050-344-A-4AMMF62ARINC | USED TO TEST THE FOLLOWING:
050-333, 050-373
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What is included with 050-344-B:

= The 050-344-B Evaluation board includes the following
o FMC Connectivity Card (050-344-B)
o 050-344 Datasheet
o No Fiber Test Jumper Cables included

=  The 050-344-B-2SMF09GC kit includes the following:

o FMC Connectivity Card (050-344-B)
o 050-344 Datasheet
o 2 Fiber Optic SMF test jumper cables (1-2m, 9um/125um, GC Connector to LC Connector)

050-344-B-2SMF09GC

USED TO TEST THE FOLLOWING:

376

050-319, 050-320, 050-325, 050-356, 050-357, 050-

=  The 050-344-B-2MMF50GC kit includes the following:

o FMC Connectivity Card (050-344-B)
o 050-344 Datasheet
O 2 Fiber Optic MMF test jumper cables (1-2m, 50um/125um, GC Connector to LC Connector)

050-344-B-2MMF50GC

USED TO TEST THE FOLLOWING:
050-316, 050-317, 050-331, 050-386

= The 050-344-B-2MMF62GC kit includes the following:

o FMC Connectivity Card (050-344-B)
o 050-344 Datasheet
O 2 Fiber Optic MMF test jumper cables (1-2m, 62um/125um, GC Connector to LC Connector)

050-344-B-2SMF62GC

USED TO TEST THE FOLLOWING:
050-316, 050-317, 050-331, 050-386
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What is included with 050-344-C:
= The 050-344-C Evaluation board includes the following
o FMC Connectivity Card (050-344-C)
o 050-344 Datasheet
o No Fiber Test Jumper Cables included

= The 050-344-C-4MMF50ARINC kit includes the following:
o FMC Connectivity Card (050-344-C)
o 050-344 Datasheet
O 4 Fiber Optic MMF test jumper cables (1-2m, 50um/125um, ARINC801 Connector to LC Connector)

050-344-C-4AMMF50ARINC | USED TO TEST THE FOLLOWING:
050-336, 050-337, 050-374, 050-375

=  The 050-344-C-4AMMFE62ARINC kit includes the following:
o FMC Connectivity Card (050-344-C)
o 050-344 Datasheet
O 4 Fiber Optic MMF test jumper cables (1-2m, 62um/125um, ARINC801 Connector to LC Connector)

050-344-C-4AMMF62ARINC | USED TO TEST THE FOLLOWING:
050-336, 050-337, 050-374, 050-375

Opto-Electronic Devices sold separately: Many options can be supported.
= Glenair PCB Mount devices Selection Guide
o http://www.glenair.com/opto_electronic/b.htm

= Fiber Optic Test cables as required:
o MMF & SMF test cables can be configured to support all Glenair Opto-electronic components
o FA03216: http://www.glenair.com/opto_electronic/pdf/b/fa03216.pdf
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FMC 1/0 PINOUT

FMC HPC SAMTEC P/N:(ASP-134488-01)
A B C D E F G
1
2
3
4
5
6
7
8
9
10
1
P
13
14
15
16
i
18
19
20
2
2
23
2
25
5
27 NC NC
28
29
30
31
32
33
3
35
36
37
38
39
40

I =~
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) -
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g, -

2 zZ|Zz zZ|Zz zZ|Zz b= -4 b= -4 b= =4 b=l =4 b= -4 zZ|1z
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Functional Block Diagram (050-344-A)

KEY
I2CGPIO: | €<——>
Current Monitor: | €---------- > Dual XCVR
High-speed Diff. pair: = (OEG)

Size 8 RX Size 8 TX

Ex.: 050-333-1-D

(OE7)

Ex.:050-301-01-R

(OES)

Ex.:050-301-01-T

Ex.: 050-315-1-D

(OE1)

I>’C A/D

Total Current
Consumption

Monitor

T105/%as

0sC

I>’C GPIO

(TX_DISABLE,

(156.25MHz)

TX_FAULT,

w il w w

Chan3(RX): DP3 Chan3(TX): DP3 Chanl(TX/RX): DP1

Chan2(TX/RX): DP2

HPC FMC Connector

ChanO(TX/RX): DPO

RX_LOS)

SDA/SCL1
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Pictorial Block Diagram (050-344-A)

Pictorial Overview of the FMC card

Ll B
DUAL XCVR
(OES6)
DP1_C2M (TX1)
DP1_M2C (RX1)
DP2_C2M (TX2)
DP2_M2C (RX2)

viv

GPIO
and SCL/
SDA1

DPO_C2M (TX)
DPO_M2C (RX)

Chan|i? Cilllan_1
‘»
!
|

» Chan_3 RX

Size 8 TX o }
AT5296 REV 3 'dES - ;SlzgSRX
TXCVR FMC A - OE7 -
DP3_C2M(TX) il ors vocry 15
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Schematic User interface Blocks (050-344-A)

J25 Header pinout

This shows the J25 .1” header pinout. LAOO,LA02-

+3V3 VAD]_FMC :
LA11 are all user GPIO that routes directly to the FMC
connector. The I12C bus SDA/SCL1 is pulled out here
15 for attachment to an external I2C reader if so desired
1 2 (SDA/SCL1 are also brought to the FMC connector)
LAOO_P_CC S g g S spal
LADD_N_CC = 0 < SCL1
LADZ_P ) 0 LAO7_P
LAOZ_N E W LAO7 M
LAOZ P ) 3 5 LAOB_P
LAO3_N : = LAOS M
LAO4 P 2 s LAOD P
LACL N g 50 < LADS_N
LAOS_P ) T 55 LALD P
LAOS_N 53 54 < LAIO_N
LADGE_P 3t 56 Lall P
LADGE_N 57 58 <, LATI N
29 30
HODR2X¥15_.1"PITCH_BLUE
U8 Current Monitor (1°C A/D)
e This is an I2C Analog to Digital converter that
- A can be used to monitor the total current
ca4 consumed by each transceiver.
| |
LB IC PIN: ADS1015IRUGT (Texas Instruments)
- a5v I2C Address:1001000X
us
OE1_CURRENT| 2 a1no vop|-8
QE6_CURRENT | 5 AIN1 2
OES_OE7_CURRENT = AIN2  ALERT/RDY T
—— AIN3 ADDR 0
3 {ehp a2 D vy
f SDAl

US Cage Code 06324
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Schematic User interface Blocks (050-344-A) continued

U7 I’C GPIO

This is an 12C controlled GPIO device that can be used to read the RX_LOS signal and TX_FAULT status of each
transceiver as well as set the TX_DISABLE lines to disable the transmitter output. If control of this is not desired the
user can use a jumper on the J5, J6, J7 and J8 headers to manually enable the transmitter output. The headers are
also marked on the board as TXDIS_0 for channel 0 (single XCVR) TXDIS_1 for channel 1(Dual XCVR first chan.) and
so on.

IC P/N: MCP23017-E/ML (Microchip)
12C address: 0100000X

+3V3

T +3v3 +3v3 +3v3 +3v3
+3v3
A +3v3
ci02
R79 R76 R77 R78 R72 R73 R84 R85
r{ 47K 4.7K 47K 4.7K 330 330 330 330

JO1uF
5v uz
- 5
R7 R4 R2 R10 vep 17 -
SEL SEL LS sau Slsa  cpar[8 0E6_RXT_L]
SDA1 SDA GPAZ 50 OE6_RX2_LQ|
N oPA3 |52 ’ OE7_RX_LOS
15{A0 GPAd [ OE1_TX_FAULT
2 {a1 GPAs |55 OE6_TXL_FAULT
EEN s GPAG %i OE6_TX2_FAULT < g < E <| E | g
14 GPA7 OE8_TX_FAULT E =] g @
L L L RESET s g w & N A AN .
RO RG R3 " GPBO |52 OE1_TX_DISABLE “u = 2 X g
0 0 0 INTA P |5 OE6_TX1_DISABLE
T Rl OFeT BISABLE
7 Bl
NC1 GPB4 | -— 5
NG Geesf— 1
(4 -

a5
7]
10
Slvss  ope7
29
F PAD
MCP23017-E/ML

<Headers to manually enable the transmitters

©2017 Glenair, Inc. REV: D US Cage Code 06324 Printed in USA
GLENAIR, INC. - 1211 AIRWAY - GLENDALE, CA91201-2497 - TEL:818-247-6000 - FAX: 818-500-9912

www.glenair.com PAGE 11 of 20 E-mail: sales@glenair.com



http://www.glenair.com/
mailto:sales@glenair.com

050-344 DATASHEET
FMC CONNECTIVITY CARD lenaz.r
®

For Glenair PCB Mount Opto-Electronic Converters

Functional Block Diagram (050-344-B)

o

Dual TX
(OE3) (OE2)
Ex.: 050-316-1-D Ex.: 050-317-1-D
KEY
[2C GPIO; | €«——>
Current Monitor: | <---------- > 12C A/D
High-speed Diff. pair: | === Total Current
B Consumption
Monitor
w
o
=
v
() -
5 12C GPIO
(TX_DISABLE,
TX_FAULT,
RX_LOS)
wWww
GBTCLKO_M2C Chan0(TX): DPO SDA/SCL2 Chan0(RX): DPO
Chan1(TX): DP1 Chan1(RX): DP1 SDA/SCL1
SDA/SCL1 <
x D cCLO LAOD,LAO21A11  [<
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Pictorial Block Diagram (050-344-B)

D14 % %1] D13 AT5297 REV 1
Glenair RE2 FBl O P FMC g Pictorial Overview
kB3 o S /N
% - - 5 4 127 of the FMC card
a1 J28
L |
|
U13 = = 154
J J22 N
. Sm us B
1 ,Dc"! s DJE:,, ﬁ;ﬂ %Uﬂgw-r |D
EA_S = S R T,
- o™ S
#llee “plEE I i
129- RS7
Header
for 22 | | ;
User uda
I | |
and (O E 3} (O E2)
ko DPO_C2M (TX0) | DPO_M2C (RXO) !
DPO_C2M (TX1) DP1_M2C (RX1))
[COR36
R34 DY
3 E3R37
02
R0 043
o [
[ ||
. EI1EE RE8 EIREE?
EDD[’_’I Y3
=]
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Schematic User interface Blocks (050-344-B)
J29 Header pinout
+3v3 VAD]_FMC This shows the J29 .1” header pinout. LA00,LA02-LA11
are all user GPIO that routes directly to the FMC
connector. The I12C bus SDA/SCL1 is pulled out here
125 for attachment to an external I1°C reader if so desired
1 2 (SDA/SCL1 are also brought to the FMC connector)
La00_P_cc[ > 5 = (> sba1
LADD_MN_CC = 8 £ SCL1
LAD2_P 9 10 LAD7 P
LAD2_N 11 17 LAD7_N
LAD3_P > 13 i3 Laos P
LAD3_N 15 16 < LADB_N
LAD4_P 17 8 LADS_P
LAO4_N 15 50 < LADI_N
LAOS_P ) 51 55 Lalo P
LAOS_N 53 53 LAID_N
LA&06_P 55 e LALl_P
LAOG_N 57 58 £ LAL1 N
29 30

U11 Current Monitor (I2C A/D)

£3V3 This is an 1°C Analog to Digital converter
that can be used to monitor the total
c5 current consumed by each transceiver.

|1 IC P/N: ADS1015IRUGT (Texas

= 'E&F Instruments)
= I2C Address:1001000X
u11
4 8
OE2_CURRENT | 5 AINO VDD
OE3_CURRENT 3 AIN1 o
—AIN2  ALERT/RDY i
—— AIN3 ADDR 5
3 SCL 3 SCL1
GND SDA SDA1
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Schematic User interface Blocks (050-344-B) continued

U13 12C GPIO

This is an 12C controlled GPIO device that can be used to read the RX_LOS signal and TX_FAULT status of each
transceiver as well as set the TX_DISABLE lines to disable the transmitter output. If control of this is not desired the
user can use a jumper on the J27 and J28 headers to manually enable the transmitter output. The headers are also
marked on the board as TXDIS_0 for channel 0 (single XCVR) TXDIS_1 for channel 1(Dual XCVR first chan.) and so
on.

IC P/N: MCP23017-E/ML (Microchip)
I12C address: 0100000X

+3V3
+3v3 +3V3

R83 R8O R81 R82
l—" 4.7K 4.7K 330 330
J01uF u13

- 5
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a0 GPA4f-2L OE3_TX_FAULTO
154 oPas o OE3_TX_FAULTL d o= d o=
o S P Wy § W
R66 R64 R62 GPBO |22 OE3_TX_DISABLEO < e 2 N
16 26 _TX_
0 0 0 eIV oeer - OE3_TX_DISABLE1
; Gpp3 28
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PAD
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050-344 DATASHEET
FMC CONNECTIVITY CARD lenazor
®

For Glenair PCB Mount Opto-Electronic Converters

Functional Block Diagram (050-344-C)

129 — (30-pin header)
Quad TX -
(OE5) (OE3)
Ex.: 050-336-1-D Ex.: 050-337-1-D
KEY
[2CGPIO; |€<——> >
Current Monitor: | <-----—--- > ' |CA/D
High-speed Diff. pair: = Total Current
| Consumption
Monitor
v
=)
&
v
(@]
o 12C GPIO
(TX_DISABLE,
TX_FAULT,
RX_LOS)
Chan0(TX): DPO Chan0(RX): DPO
GBTCLKO_M2C Chan1(TX): DP1 oot Chan1(RX): DP1 SDA/SCL1
Chan2(TX): DP2 Chan2(RX): DP2
Chan3{TX): DP3 Chan3{RX): DP3 | SDA/SCL1
7 U CCLU LAOO,LA02-LA11
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FMC CONNECTIVITY CARD

For Glenair PCB Mount Opto-Electronic Converters

Elenaz’n

Pictorial Block Diagram (050-344-C)

Pictorial Overview of the

FMC card
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FMC CONNECTIVITY CARD ZT
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Schematic User interface Blocks (050-344-C)

J26 Header pinout

£3v3 VADI_FMC This shows the J26 .1” header pinout. LA0O,LA02-
LA11 are all user GPIO that routes directly to the FMC
connector. The I12C bus SDA/SCL1 is pulled out here

126 for attachment to an external I>C reader if so desired

— (SDA/SCL1 are also brought to the FMC connector)

1 2
LAOO_P_CC S g g S spal
LADD_N_CC = 0 < SCL1
LADZ_P ) 0 LAO7_P
LAD2_N 11 17 < LADTZ_N
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LAD4 P Vi 8 LADS_P
LACL N g 50 < LADS_N
LAOS_P ) T 55 LALD P
LAOS_N 53 54 < LAIO_N
LADGE_P 55 56 LAlL P
LADGE_N 57 58 <, LATI N
29 30
HODR2X¥15_.1"PITCH_BLUE
U6 Current Monitor (1°C A/D)
+3V3 This is an 12C Analog to Digital converter
c1 A that can be used to monitor the total
|1 current consumed by each transceiver.
1 J01UF IC P/N: ADS1015IRUGT (Texas
- 25v Instruments)

I2C Address:1001000X

us

OE3_CURRENT] 2 a1vo voD -2

OES_CURRENT 2 {AINL )
7 1
3
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GND SDA sDA1
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FMC CONNECTIVITY CARD
For Glenair PCB Mount Opto-Electronic Converters

Elenaz’n

Schematic User interface Blocks (050-344-C) continued

U9 I°’C GPIO

R19
“SEL

A

This is an 12C controlled GPIO device that can be used to read the RX_LOS signal and TX_FAULT status of each
transceiver as well as set the TX_DISABLE lines to disable the transmitter output. If control of this is not desired the
user can use a jumper on the J16, J12, J13 or J14 headers to manually enable the transmitter output.

IC P/N: MCP23017-E/ML (Microchip)
12C address: 0100000X
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050-344 DATASHEET

FMC CONNECTIVITY CARD ZT
For Glenair PCB Mount Opto-Electronic Converters ®

Supported Media
Glenair Fiber Optic Transceivers, Transmitters, Receivers from 100Mbps to 10Gbps

FPGA Interface
=  FMC High Pin Count (HPC) connector
o Four (4) high-speed serial FMC links DPO — DP3 differential pairs
o 22 GPIO for user signals (LAOO,LA02-LA11)
o Two (2) I2C buses for transceiver status and control
= |2C A/D to read transceiver current
= |2C GPIO to control TX_DISABLE and read TX_FAULT and RX_LOS status
o Jumpers to bypass TX_DISABLE signals
o LED indication for Loss of Signal (RX_LOS)

Reference clock

= 156.25 MHz LVPECL differential Clock Oscillator input on GBTCLKO pins [ABRACON (ASEMPLP-156.250MHZ-
LR-T)]

Example Host boards with VITA 57.1 compliant FMC HPC connector:
e  Xilinx
o Spartan-6 Xilinx EK-S6-SP605
o Virtex-6 Xilinx EK-V6-ML605
o Kintex-7 Xilinx EK-K7-KC705
o Virtex-7 Xilinx EK-V7-VC707

=  Avnet
o Zyng-7000 Avnet AES-MINI-ITX-7Z045
= Altera

o D4-AMC Dual Altera Stratix® IV FPGA AdvancedMC
o S4-AMC Altera Stratix IV GX AdvancedMC board
o Sb-PCle-F Altera Stratix V GX PCle Board
=  Microsemi
o RTG4 FPGA
o SmartFusion2 SoC FPGA
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