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Agilent 40G BER Test Solutions for Electrical /Optical 0C-768

The Agilent family of 40G BERT
products are the ideal solutions for
testing both the parallel and serial
sides of optical and electrical 0C-768.
The 40G BERT solutions enable fast
time to market by testing all critical
optical/electrical elements in 0C-768
digital transmission lines-from
components and modules to

line cards.

The Agilent ParBERT 81250 43G is
ideal for stimulating and
analyzing electrical 16:1 and 4:1
0C-768 MUXes (multiplexers) and
DeMUZXes (demultiplexers).

The Agilent BERT E2150A 43G
offers a fully integrated
turn-key solution that has both
electrical and optical test
capabilities.

The Agilent ParBERT 81250
43G and the BERT E2150A 43G
are modular, VXI-based

systems that can be adapted for a
variety of testing needs. Both
systems provide the flexibility to
generate and analyze 43.2 Gb/s
and 2.7 Gb/s data streams. The
systems generate standard
pseudo random binary
sequences (PRBS) and user-
defined patterns on serial
interfaces, and pseudo ran-
dom word sequences
(PRWS) on parallel lines. Bit /%
error ratios can be analyzed ;ﬁg‘
for user-defined patterns or ‘=¥t
PRBS/PRWS. Easy-to-use ‘o
interfaces allow data
setup.

e
Mask Test 5'

- EyelMask Mode

File  Control Setup Messure  Calibrate  Utilies  Help

ParBERT 81250 43G test
system is particularly suitable
for the following applications:

o Serial BER Test

Perform serial, up to 43.2Gb/s,
BER testing on trans- impedance
amplifiers (TIAs), clock recovery
circuits, laser drivers, etc.

«0C-768 16:1 Mux/Demux Test
¢0C-768 4:1 Mux/DeMux Test

oSFI 5

Stimulate and analyze 1:16
multiplexer and demultiplexers
at 2.7Gb/s and 43.2Gb/s.
Modularity for stimulating and
analyzing with additional chan-
nels according to the SFI-5
(SERDES-Framer Interface-5 )
Interface.

oFEC device test

Test at 43.01841 Gb/s to include
the FEC rate resulting from
255/236 overhead.

The BERT E2150A 43G is a
powerful tool for the testing of:

e OC-768 Systems and line-cards
due to its emulation capability
of static OC-768 SONET and

File  Conirol  Setup Measure Calbrate  Utilities  Help

STM-256 SDH frames

e OC-768 Electrical to optical,
optical to electrical and optical

only devices

For more information on the
BERT E2150A 43G, please refer

to page 20.
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with data
amplifier

oJitter is approx.
1.3ps rms in
these particular

«{|[waveforms (2ps
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fied)

eAcquisition=500
Waveforms

eLength of cable
= 20" (50.8cm)

eFrequency =
43.2Gb/s




ParBERT 81250 43 G
Key Features Overview

Features

Benefits

o Generate and analyze 43.2Gb/s and 2.7 Gb/s
signals within one system

o |deal for testing the parallel and serial sides of 0C-768
16:1 MUXES/DeMUXES

o Generate and analyze 43.2 Gb/s signals

Ideal for

© 43.01841 Gb/s FEC device test

e Serial 40 Gb/s testing e.g trans-impedance amplifiers
(TIAs) clock recovery circuits and laser drives

e Generate pseudo random word sequences (PRWS)
(up to 2.7 Gb/s) and standard PRBS up to 231 1 (up
to 43.2Gb/s)

o Analyze bit error ratios

with user defined data and PRBS

ePerform parallel BER measurements - ideal for
MUX/DeMUX (serializer/deserializer) circuits

e Program remotely via Agilent VEE, National
Instruments’ Labview ® Agilent TestExec, C/C++
Microsoft © visual Basic and Excel

eBuilds measurements into your test executive easily

e External input up to 10.8/21.6 GHz

e Sub rate clock outputs at 21.6GHz, 10.8 GHz,1
2.7GHz/675 MHz

e 43.2 G DeMUX module has CDR mode

e Clock is delivered automatically from Data stream - no
need for an external clock

o Mix of channels (generator/analyzer) and speed
classes
e Modular and expandable architecture

o Test complex devices with many channels and many
frequencies e.g MUX/DeMUX (SERDES), FEC circuits

e[ntuitive Windows- NT ® based user software

e ‘Standard’ and ‘detail’ views show you only the para-
meters you want to perform the measurement

o SONET editor

e Generate SONET frames

19.5t0 10.8 GHz and 19 to 21.6 GHz
2 MUX module only

N

‘ Low Cost 20 GHz Synthesizer‘

Firewire Interface
Central Clock

Data MUX 40 Gbit
Firewire Interface

Central Clock
CDR & DeMUX 40 Gbit

Data Generator

\— Dual 2.7 Ghit —

\— Dual 2.7 Ghit —~
Data Analyzer

DUT (MUX, DeMUX, AMP, etc.)

Figure 2. System Setup
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ParBERT 81250 43G

Fundamental Platform Description

The ParBERT 81250 bit error
ratio tester is a modular system,
which can be tailored to your
specific testing needs. This
document focuses on the
ParBERT 81250 43G, which
consists of VXI mainframe(s),
MUX (multiplexer) module(s),
DeMUX (demultiplexer)
module(s), generator modules,
analyzer modules, a high-
performance clock module, user
(operating) software, and all elec-
trical interconnections.

VXI Mainframes

For 40 Gb/s MUX and DeMUX
testing, two mainframes are
required. One VXI mainframe
contains 13 slots. It can hold up
to 16 channels at the data rate of
2.7 Gb/s and the 43.2 Gb/s MUX
or DeMUX module.

Modules

Modules are available
individually or in pre-configured
bundles (see page 16). Bundles
are recommended for new
ParBERT customers wanting

40 Gb/s capability. Individual

modules are recommended for
customers expanding an existing
2.67 Gb/s ParBERT system to

40 Gb/s capability. On-site
support is available for
customers who expand a

2.67 Gb/s system to a 43.2 Gb/s
system.

Analyzer/Generator Module

e Agilent E4861A 2.7 Gb/s
module (holds up to two front
ends)

43.2 Gb/s MUX Module

e Agilent E4868A 43.2-Gb/s,
three-slot MUX module
(includes one 40 Gb/s cable
and 32 2.7 Gb/s cables and a
software upgrade)

43.2 Gb/s DeMUX Module

e Agilent E4869A 43.2-Gb/s,
three-slot DeMUX module
(includes one 40 Gb/s cable and
32 2.7 Gb/s cables and a
software upgrade)

Clock Module
e Agilent E4808A high-
performance clock module

E4875A @

E4894A 43.2G pattern generator
EA895A 43.2G error detector

Software
Bundles
I E4808A High
Performance
Clock Module
Modules
E4862A | || | E4863A
Generator o | Analyzer
o e
Front Ends 5] ls

EA4868A 43.2G MUX Module
EA869A 43.2G DeMUX
Module

2.7Gb/s 43.2 Gb/s

Figure 3. ParBERT 43.2 G product family

4

Front Ends

Generator and analyzer front
ends are available with three
speeds 675 MHz, 10.8 GHz and
2.7GHz. Please refer to the
Agilent ParBERT 81250 product
overview, publication number
5968-9188E, for details on

front ends.

Generator Front Ends
o Agilent E4862A
2.7 Gb/s front end

Analyzer Front Ends
o Agilent E4863A
2.7 Gb/s front end

Pre-Configured
Application Bundles

Two pre-configured bundles are
available for key 43.2 Gb/s
applications:

e Agilent E4894A 43.2 Gb/s
pattern generator bundle

o Agilent E4895A 43.2 Gb/s error
detector bundle

Please see page 16 for details of

the bundles.

Software

o Agilent E4875A ParBERT 81250
software

The ParBERT 81250 43.2 Gb/s
user software runs on an external
PC with MS Windows NT® 4.0 or
Win2000 operating system. The
software currently supports PCs
connected to the system via an
IEEE 1394 PC link to VXI (plug
and play drivers are supplied).

Clock Source

An internal clock source is
included. However, a 20-GHz,
26-GHz, or 50-GHz clock source is
also recommended for getting the
best clock performance possible,
e.g. the Agilent E8244A signal
generator, with options 1EA and
UNJ.
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43.2 Gb/s MUX/
DeMUX Module

Architecture
E4868A MUX Module HLRS [> Divide by -
The MUX module is a 16:1 moLk > Pt 1or2 T Ext, Clock In
multiplexer. The data inputs on 3.5mm
the parallel side are 16 Divider —-Q §-|7 GkH(Z,/ ‘:75 MHz
differential data inputs, which 35mm°c !
are connected with 32 cables to _—* #—1=0 10.8 GHz Clock Out
16 2.7-Gb/s data generator
channels. Furthermore, this 9.5..10.8 GHz | 35mm
module includes a clock MEX Doubler 1—1—® 21.6 GHz Clock Out
distributor providing sub-rate Parbatal MQCX
clocks at 1/2 and 1/4 and 1/16 or PparbataN ,___"Q“f;;‘g‘gps Dot Out
1/64 of master period. The MEX >
internal oscillator (MCLK) can be  parpatats @ Amolitude =
substituted by an external source MCX P
. ParDatalsN Control
(external clock output) (signal
t till iding th b
f:;esra or) still providing the su Figure 4. 43.2 G MUX Module Architecture
E4869A DeMUX Module
The DeMUX module can operate
in two modes: B )
e CDR mode [Bivideby) y 2:vmm Ext.Clock In
e external clock mode Ltor2 ] 21.6GHz/10.8GHz
3.5mm
Divider {—>1® 2.7GHz Clock Out

In the CDR mode the module can 95.10.8GHz _D %mm ’ ’
recover the clock from the data =—>® 10.8GHz Clock Out
input. It is not necessary to — L
supply a clock to the module in MCX " D 21.86HzClock Out
this mode. ParData0 %X Offset Compensation

ParDataON Q DEMUX_ P V (1.85mm)
In the external clock mode the }<: & |4 | 43.26B/sDataln
clock phase in reference to the Mex s é? )
data phase has to be controlled ParDatal5 wiox
externally. ParData15

Figure 5. 43.2 G DeMUX Module Architecture
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ParBERT 81250 43G
Ease of Use (43G MUX and DeMUX)

. The ParBERT 81250 43G user
EEEN HE 5| 2z sl pfEbees (M Jeldl @nlsls B0 alis ol efEs 8| interface includes the control of
E43058 OFFLINE = =T = E43058 OFFLINE = ] = the E4868A MUX module and

Frequency Frequency
Clock Source / Reference Input Data Port Aiea Clock Source / Reference Input Data Port Arsa E4869A DeMUX module'
External Input Generatar E e Esternal Input Analyzer ..
e e — T it o There are specific symbols added
E48814 OFFLINE [5 L E48614 OFFLINE C L
L Ciivic B CriviC to the system resources.
IR —— CIM3C LI —— CIM3C
s o s
CIM3CT o1 [ CIMsCT
Iy ——— ey — s The MUX and DeMUX module
E48814 OFFLINE :E xig E48614 OFFLINE :E%: . .
CE ——— e b et properties are accessible from
ClMac2 — ST e CTW7L: . 3
E48614 DFFLINE [_CiMBCT  } E48514 OFFLINE [_CIMBCT } the screens ShOWn m flgureS 6,7
CIMEE = SIS CiMsCT & . [_Cimstz ] .
oz i cisce - i and 8. The properties for the
E48814 OFFLINE E48614 OFFLINE
e ||| == fe=se )| MUX module are:
C1ME C2
= 3 e C(Clock system- here you
C1 M7 C1 .
ciwie2 select between internal
S clock (MCLK) or external clock
e Output- here you control the
output voltage swing
E48684% OFFLINE E4863% OFFLINE
Output 40GEit Input 40GBit
S e The DeMUX module properties
are:
L L L L e Clock system- here you select
Sh st | Fesel Bl [Sating: TNTTTLED [opton: DSRA_OFF | ¢ Aqilent %) ey et | A Erete fing: ONTITLED [oyoter” DSRB_OFF 4. Agilant %) the clock recovery with CDR

or external clock input.
e Input- here you select the
input frequency.

Figure 6. The connection window for setting up the MUX/DeMUX module

Parameter Er

Parameter Editor - DeMUX [ ]

or - MUX [_ =] P Parameter Editor - MUX [-]

+ 3 Fiesource: [T1 W10 Mus ["E4BREA" F1 50) -+ Resource: FsFNIEETI

Fesource: [RIERTD Fiesource: [ W10 Debhus ['E40654" F1 50) =] #] &/
Output 43.25 | Clock System | Ouiput 4326 | { Clock System | Input 8326 | Clock System | nput 43.25 ]

\ FE_E4868A \ FE_E4B68A \ FE_E4869A \ FE_E4869A

External Clock Inpul

4326 Speed Settng 432G Speed Seftng — EstemalClockInput

& Internal

Predefined [ 0C768 = 3351312 G0/ = [575 CLK) Fredefined | OC-766 = 3981312 Govs = \[Etngr;]a\

—| " Extemal 10,85

ETEEE = -
Peiod = | @ B Peiod  [BETTHEBT = ——| € Evtemal 1085
Frequency [ 981312 = G Frequency | BETITZ = 6he < C Edernal 21,66

lock Dutput [Subrate)

43.2G Voltage Sefting

© Sub o B7EM >———
Ampliude [05 = v
& Sub. Ok 276 [ =

Offzet Compenzation—————

1
J
Delay Carreetion Mode——————— i
3 =
-200ps } +200ps
Bum EEFROM | Delay Calbration |
Figure 7. MUX property window Figure 8. DeMUX property window
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ParBERT 81250

DUT Output Timing Measurement (for the tributary 2.7Gb/s channels,

only)

Measure the BER of a DUT’s
(device under test) output versus
sample point delay, which is
shown graphically as a bathtub
curve with the DUT output timing
measurement. The delay is
always centered to the optimum
sampling delay point of the port
(terminals). If a clock is defined,
the clock to data alignment is
measured. If the absolute delay
can be measured, it will also be
displayed. Relative timing, where
edges are compared, is

also possible.

Measurement results provided:

¢ Clock out to data out timing
relations (setup/hold time)

e Skew between outputs

e Delay at optimum sample point

e Phase margin

e Pass/fail results

There is also a numerical view
that shows the "numerical return
values" for the selected BER
threshold only.

This measurement can be used
on the parallel side of the 43.2 G
MUX/DeMUX, for example.

space1 - Agilent 81250 Measuremenl ts - [

il File Edi Measuement Contiol System Window

UT Output Timing - Jitter2]

Help 18]
DEEg me(s x| [ares
—— 0 [ pewn U Traces 671 Ponts. U= 4 000rs A Errors
MUl
=) ol Workspace
w 10021
10082
10023
1,004
1oes |
1 0nes  |[BER Threshod =1 000e6
10087 L m | | | |
Logarthmic -270ms, 2A0ns o SN S0000ps S0000ps 30000 o SOODOPS o 1.50MS 21003 2705 330ns
Reiaive 00ns 240G is0ne  A20ne  60000ps 0008 AODODpe  120ms  18Dns 240ns  200ns
Optimal Sam.. Phase Clock Outto | Clock Outto | Jitter sitter A
PortTerminal Show | Galor | Gopied (|02 ™ skew = [ e o Pea
eeeeeeee nt | | (Rel. Time) (Rel Time) (Rel. Time), (Rel. Time) (Rel. Time) (Rel. Time), (Rel.Tin
[ERIEES 3678ps 80240 ps 343208 1816 1516 s, 568 469
(111 Data0 10499ps| 10488 ps| safons|  isains 164905 17842ps| 50169
Fir-21 Dstat EIETS 1634 ps 3aazns|  istans 167305 7ssaps|  ss 2l
Fri:3iData 206ps| @ 083ps asesns|  Assns 164905 141651 ps| 455010
114 Datad 4225ps 422555 a43ans|  sams 181905 o871 ps| 90729
F11:5] Datas To21ps 7021 ps asmens| s 1643 156312ps| 495130
F118] Datas 2857ps| w2 3477ns|  Ase2ns 16i6ns|  M4782ps 52732
F11:71Datas 0257ps| 05T ps 3479ns| s 1623ns|  162858ps| 52100
11 Datar 12853ps| 12953 ps| sagsns|  -isiens 164905 177621 ps| 53073
9Dats 6456ps| 3646 ps) 3si2ns|  istens 6% ns| 153811 ps]  denant
1 TS S| EDE 9| 6833 ps) 353 ns|  183ms 16305 142917s] o053 _
=02 Measurement n= Al | 5
ForHelp, press F1 T Reaty 5 Ready

Figure 9. View the DUT output measurement results as a bathtub curve

Table 2: DUT Qutput Timing Measurement

Timing Parameters

Optimum sample point delay
Phase margin

Clock to data out min

Clock to data out max

Skew between channels

Jitter Parameters

RMS Jitter
Mean value
Peak-to-Peak Jitter for specific BER

Pass /Fail For all timing and jitter parameters,
each parameter can be individually enabled
Graph View of BER versus sample delay

two markers: delay, BER
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ParBERT 81250 43G
Use Models

The three key applications are:

« 38 to 43.2 Gb/s serial BER
testing (electrical)

o MUX testing (0C-768)

o DeMUX testing (0C-768)

38 to 43.2 Gb/s serial BER
testing (electrical)

In the following use models, a
synthesizer is included to ensure
the best performance for clock
signals.

The 43.2 G pattern generator /
error detector bundles are
ideally suited for serial BERT
testing.

The 43.2 G pattern generator
provides the data stream with
PRBS/memory-based patterns in
the NRZ format. Output is
available differentially. Besides
data out, clock subrates are also
available.

In the example shown in fig.10
there is an external signal gener-
ator (E8244A) providing a high
performance clock signal to the
external clock input of the
E4868A mux module. The signal
generator is used to achieve the
lowest clock jitter performance. If
this is not critical, the internal
osillator of the clock module
(E4808A) can be used as clock
for the E4868A mux module.

The 43.2 G error detector takes
the NRZ data stream and
provides CDR (clock data
recovery). This recovered clock is
used to keep the data processing
either based on PRBS or memory
based data in proper clock phase.
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ParBERT 81250 43G
Use Models (cont.)

MUX Test (0C-768)

To set up a MUX test, first take a
look at the clock system of the
MUX (right).

There are several possibilities for
the internal or external clock
source. The example shown has
the choice of using an internal
high speed clock source, which
also offers a clock at the parallel
speed. But it is also possible to
apply an external high-

speed clock.

Secondly there are two clocks of
2.5 GHz on the parallel side. One
is provided to the protocol ASIC
(framer) , the other is returned
together with the parallel data. A
programmable phase shift circuit
compensates for the round trip.

The following are two
recommendations of how to set
up the clock scenario:

1. The more economical setup
(Fig 12) just provides a 675 MHz
or 2.7 GHz clock signal by means
of a 17th generator channel. This
eliminates the E4868A 43.2 G
MUX module. The analyzer
consists of the E4895A 43.2 G
error detector bundle.

2. The most flexible setup (Fig
13) includes the E4868A 43.2 G
MUX module which offers vari-
ous clock subrates derived from a
synthesizer, providing a master
clock with ultimate phase noise
characteristics:

This setup includes both the
E4894A 43.2 Gb/s pattern
generator and the E4895A error
detector bundle. Please note that
the pattern generator bundle is
wired with all the 2.7 Gb/s
generators to the DUT instead of
the MUX inputs (see page 16 for
further details).

16 x 2.5 Gh/s

——>

40 Gh/s

2.5 GHz

Ext. Clock 20 GHz

Figure 11. Multiplexer Architecture
E8244A

I=——NFE--N

(=P,

T I I T LI
. ma| |mi - : -l =l
[ [ [ Par Data [ [
5 o R 16 X 2.7 Gb/s |©. o
1 l@- l@- e —— £ o l@
o 1L LE] oy |G
@ 10|
Ny |
e 1) |1 2y L
— 1o ] 1o | e 16 18]
Clock (675 MHz
—— —— | —/—— Y— or27GH) - I

\ /
17 Generators \Vj

43.2 G Error

Detector Bundle

Figure 12. MUX Test Setup (1)

E8244A

I r-‘ rA Par Data I r‘
- | LY || 18x27 Gb/s Ser 1 5l 3
] g d | 6 ® > DO :  — {@
2 40 {©‘_ {Q P o]

= ® 1 r (S {
| 11l l e |
el = L] wal | ] |4 |
o E’:kﬁ MHz or 2.7 GHz) N )

E4868A MUX 16 Generators
43.2 G Error

Detector Bundle

Figure 13. MUX Test Setup (2)
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ParBERT 81250 43G
Use Models (cont.)

DeMUX Testing (0C-768)

The DeMUX test setup uses the
E4894A 43.2 G pattern generator
bundle for stimulating the
DeMUX.

For the analysis, 16 additional
analyzers at 2.7 Gb/s are needed.
These use the E4808A 10G clock
module which receives the
recovered clock for reference.
These analyzers can be used from
the E4895A bundle, but will need
some re-wiring (see configuration
chapter for further details)

Some consideration should be
given to the kind of measure-
ments which are desired. The
setup in figure 14 is good for
pure BER testing. For further
testing on the DeMUX output
timing see DUT measurements
page 7. It is recommended that a
17th analyzer channel be
connected to the recovered clock
(see figure 15), as well as the
clock input of the clock module
(E4808A).

10

E8244A

EJ

‘!.

16

l@-@- @

11277108
GHz 1

\
—— —%
1

ElRCERE L o o

[EE=

’
N

43.2 G Pattern
Generator Bundle

Figure 14. DeMUX Test Setup (1)
E8244A

T ]::)oc:’ ;
Clock 2 | Recovered

Par Data
Ser1 7 | 16x27Gb/s

[ B
»

DUT  Clock 2.7 GHz
with

internal

CDR

s

DUT

with
internal
CDR

Par Data
16x27 Gh/s
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ParBERT 81250 43G
Technical
Specifications

Overall Timing: Based on standard 2.7 Gb/s ParBERT 81250 modules
(E4861A + E4862A/E4863A) + clock module (E4808A) and 3-slot MUX
module ( E4868A) and 3-slot DeMUX module (E4869A)

Table 3

System Data Rate

These specifications describe the  Data rate range

38 Gh/s to 43.2 Gb/s

instrument’s warranted

See table 7 for further parameters

performance. Non-warranted
values are described as typical.
All specifications are valid from

20 degrees C to 35 degrees C Jable 4 MUX Module E4868A

ambient temperature after a Data Output differential

thirty minute warm-up phase, Format NRZ

with outputs and inputs Chara_cterlstlcs 50 Ohm, 1.85mm Connectors

terminated with 50 Q. Cou_plmg AC coupled - - -
Swing 500mV .. 2V single ended, doubles differentially

Swing Resolution

10mV

Mux module E4868A

max. ext. Voltage

+/-3V

On/ Off No relays provided, unused output needs external
This 3-slot VXI module is sup- termination
plied with 16 x 2.375 Gb/s..2.7 _Iransition Time 10ps typ.
Gb/s differential data D@...D15). -Sitter 1.5ps rms typ.
It can work with internal clock Subrate Clock Qutputs 3, single ended
) Rate (GHz) Y and Yaand 1/16 or 1/64 of data rate
(to be wired from E4808A to the Qutput Characteristics 50 Ohm, 3.5mm Connectors
MCLK connector) or with an Coupling AC _coupled
external clock to the external Level Phase Noise@10KHz offset
clock input. 1/64 | 675MHz| 500 mVpp typ. -100dBc/Hz typ.
Output Swing and phase noise 1/16 | 2.7GHz 300mVpp typ. not specified
There are three subrate clock 174 | 10.8GHz | 500mVpp typ. -81 dBc/Hz typ
outputs providing a 20 and10 1/2 21.6GHz 500mVpp typ. -75 dBc/Hz typ

External Clock Input

GHz clock signal and a .
Characteristics

2.7GHz/675MHz signal. Any per-

1, single ended
50 Ohm, 3.5mm Connector
AC coupled

9.5 to 10.8GHz or 19 to 21.6GHz selectable

Coupling
formance should be based on the Frequency Range
10GHz/20GHz clock outputs Input Power

-10dBm_to 0dBm

only. The data output multiplex- _Parallel Data Inputs

16, differential

NRZ

50 Ohm, MCX Connectors

es the data supplied at D@...D15 Format
is a cyclical form. Characteristics
Coupling

DC, center tapped to Ground

Therefore the frequency relation Input Swing and Terminatior}

400mV around -200mV (CML)

of the parallel port and the seri-
al imput need to be a 1:16 ratio
with fixed phase relation.

Note: Recommended trigger source 10.8/21.6 GHz output.
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Table 5 DeMUX Module E4869A
Modes - Active CDR (Clock Data Recovery) / Phase Recovery (auto
matically sample point adjustment at 50 % of
cycle)
Ext. Clock Mode (sampling based on ext. clock
Measurement BER as summary of 16 2..7Gh/s tributary channels
Data Input differential
Characteristics 50 Ohm, 1.85mm Connectors
Coupling DC coupled
Sensitivity 50mVpp typ.
Input Voltage window +/- 250 mV
Max Input amplitude 250 mVpp single ended
Absolute maximum input voltage +/- 350mV
window
Format NRZ
Clock Data Recovery Bandwidth >1MHz

Subrate Clock Qutputs

3, single ended

Rate (GHz) ¥ and ¥ and 1/16 of data rate
Characteristics 50 Ohm, 3.5mm Connectors
Coupling AC coupled

Swing >400mV (-4dBm) fixed

External Clock Input

1, single ended

Characteristics

50 Ohm, 3.5mm Connectors

Coupling AC coupled
Frequency Range 9.5 to 10.8GHz or 19 to 21.6GHz selectable
Input Power -10dBm to 0dBm
Parallel Data Outputs 16, differential
Format NRZ
Characteristics 50 Ohm, MCX Connectors
Coupling DC

Output Swing and Termination

400mV around -200mV (CML) into 2x 50 Ohm center tapped to
Ground

Demux module E4869A

This is a 3 slot VXI module.

A 38....43.26 Gb/s signal will be
demultiplexed in a cyclical way into
16x 2.375 Gb/s ..2.7 Gb/s signals
(D@... D/15)

The data processing (individual Ber
analysis) is performed with the 16
2.7 Gb/s channels. The system
software summarizes the
measurements of each subrate
channel and displays the result for
the serial channel. The output tim-
ing of the demux module data chan-
nels is automatically adjusted with
the synchronization capability of
the 2.7Gb/s analyzer channels.

12
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The E4869A Demux module can
operate in CDR (clock data recov-
ery) mode or with an external clock.
In CDR mode the alignment for 50%
criteria within the eye of the incom-
ing signal is done automatically. In
external clock mode a delay adjust-
ment between clock and data has to
be performed externally. In both
clock modes there are three subrate
clock outputs providing a 20/10 GHz
clock signal and a 2.5 GHz clock sig-
nal.



Table 6 System Data Capability

pure PRBS 2n-1,n=79,10, 11, 15, 23, 31

Errored 2n-1,n=7,9,10,11,15

Marker density 1/8,1/4,1/2 ,3/4,7/8 at 2"-1, n=7,9,10,11,15
Extended one and zeros 2n-1,n=7,9,10,11,15

Memory 128 MBIt (16x8 MBit)

The system data capability is:
-PRBS: signal side

-PRWS parallel side

-memory data: both sides

You can use memory-based data to pro-
duce a SONET frame using the editor.
For OC-768 a SONET frame = 4976640
bits. So the memory can hold up to 25
frames.

To achieve PRBS data at the serial
side, PRWS must be applied to the
parallel side. Using memory based
data, provides an equivalent memo-
ry of 128 Mbit (16x8 Mbit)

The SONET/SDH editor automati-

cally puts the data cyclical
converted to the proper parallel
channels.

Table 7

Clock Module E4808A

Central Clock Frequency Range,
applicable in bundles E4894A/E4895A

2.375GHz.. 2.7GHz
(MUX output / Analyzer sampling rate is 16
times faster)

___Resolution 1Hz (At MUX/DEMUX effective 16Hz)
Accuracy (+- 50 ppm with internal reference)
Ext. Clock Input 50 Ohm, single ended, SMA Connector

Coupling AC coupled
—Input Frequency Range up to 10.8GHz

Input Frequency Ratio
m/n ratio input frequency must fit
Clock Frequency Range

m,n = 1,2,...256; m*n <= 1024;
input frequency / n >=1.3MHz

Sensitivity

100mV < 3.3GHz, 400mV > 3.3 GHz typ

__Transitions required

<20 ns

Duty Cycle required

40% .. 60%

Clock Module E4808A

The clock module is necessary to

drive the group of 2.7Gb/s
channels clock syncronously.
There is a built-in oscillator as

well as an external clock input up
to 10.8 GHz with a programmable

divider/multiplexer.
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Table 8 General Characteristics

E4894A

E4895A

Factory Installed

E8403A 13-slot VXI frame

E8403A 13-slot VXI frame

E8491B FireWire interface

E4808A 10G clock module

8 E4861A 2.7G module

16 E4862A 2.7G generator front end
E4868A 43G MUX module

E8491B FireWire interface
E4808A 10G clock module

8 E4861A 2.7G module

16 E4863A 2.7G analyzer front end
E4869A 43G DeMUX module

E4875A ParBERT software E4875A ParBERT software
Operating Temperature 20° to 35°C 20° to 35°C
Timing readjustment required if ambient
temperature changes more than
2 deg, relative to the last calibration.
Storage -20°C to + 60°C -20°C to + 60°C

Power Requirements

90-264 Vac, + 10%, 47-66 Hz

90-264 Vac, + 10%, 47-66 Hz

Electromagnetic Compatibility

(EN55011/CISPR 11 group 1,

(EN55011/CISPR 11 group 1,

class A + 26 dB) class A +26 dB)
Acoustic Noise 48 (56) dBA sound pressure at low 48 (56) dBA sound pressure at low
(high) fan speed (high) fan speed
Safety IEC 348, UL 1244, CSA 22.2#231, CE mark IEC 348, UL 1244, CSA 22.2#231, CE mark
Physical Dimensions W:424.5 mm, W:424.5 mm,
H:352 mm, H:352 mm,
D:631mm, D:631mm,
Weight Net 26.8 kg 26.8 kg
Weight Shipping 72 kg 72 kg

14
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Table 9: Power Requirements of Modules and Front-Ends

Modules dc Volts +24V  +12V +5V -2V -b2v 12V
E4808A High dc Current .35A 2A 3.0A 1.2A 3.6A 0.2A
Performance Clock Module Dynamic Current 0.04A  0.02A  0.3A 0.12A  0.36A 0.02A
E4861A 2.67 Gb/s module dc Current 0.10 0.50A 520A 1.80A 4.00A 0.90A
Dynamic Current 0.01A  0.05A 0.52A 0.18A 0.40A 0.09A
E4868A 43.2Gb/s Mux Module dc Current 0.3A 0.9A 2.8A 0.15A 1.2A 0.9A
Dynamic Current 0.04A  0.3A 0.4A 0.01A 0.2A 0.2A
E4869A 43.2Gb/s DeMux Module  dc Current 0.3A 0.9A 3.5A 0.1A 0.7A 0.7A

Dynamic Current 1.06A  0.2A 0.6A 0.01A 0.2A 0.2A
* These specifications are valid for the module with the front ends installed

Table 10a: Cooling requirements for the modules E4808B and
E4861A with the front-ends installed

Modules APP mm H,0 for Air Flow
10°C rise Liter/s
E4808B 0.25 3.6
E4861A 0.4 5.2
E4868A thd thd
E4869A thd thd
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ParBERT 81250 43G
Configurations

On the following pages 6 configura-
tions are described.

The ParBERT 81250 43G offers two
bundles:

1.The Agilent E4894A 43.2Gb/s pattern
generator bundle which includes:

e One 43.2 Gb/s multiplexer
module, includes 32 cables to
connect to the 2.7 Gb/s
channels (SMA to MCX) and a
cable pair to connect to the
DUT (1.85mm to 1.85mm)

e Sixteen 2.7 Gb/s generators
E4862A built into eight E4861A
2.7 Gb/s modules

e One E4808A high performance
clock module

e 15446A 8-line trigger input
pod

e One FireWire controller

e One 13-slot VXI mainframe

e One E4875A ParBERT 43G
software

16

The Agilent E4895A 43.2 Gb/s error
detector bundle which includes:

e One 43.2 Gb/s demultiplexer
module, includes 32 cables to
connect to the 2.7 Gb/s
channels (SMA to MCX) and a
cable pair to connect to the
DUT (1.85mm to 1.85mm), 16 x

2.7 G analyzers E4863A built

into 8x E4861A.

e One E4808A high performance
clock module

e One FireWire controller

e One 13-slot VXI mainframe

e One E4875A ParBERT
43.2 Gb/s Software

These two bundles need an
external PC to run the ParBERT
43G software. The external PC is
not included. You may run both
bundles from the same PC.

For best jitter/phase noise
performance, it is recommended
that a signal generator (like
E8244A) is used as clock source.

2. 381to0 43.2 Gb/s Serial BERT
(Electrical) Test Station

By combining both bundles a
setup for serial BER testing up to
43.2 Gb/s with one stimulus and
one analyzer channel can be
obtained. Various clock subrates
are also available (see specs for
MUX/DeMUX module).
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ParBERT 81250 43G
Configurations (cont.)

3. MUX Test Station

Figure 16 shows the two

possible configurations for
testing the MUX. Both
configurations combine two VXI
frames controlled via FireWire by
an external PC (not shown here).
Both configurations make use of
a synthesizer for clock
generation.

For the MUX test, the analyzer
side is covered with the E4895A
error detector bundle.

For the generation there are two
setups.

E8244A

Setup 1
— Dual 2.7 Gbit '
Data Generator :
. " Mux
8
s
= o
AE
ils
= -
H n
A ~
: 17 Generators : 3
""" Dual 276 — T N
/ Data Analyzer Q
b4--F-F-{-1-J--F-F-
Ira)ial|adlad BdBalte
€ [ )

Firewire Interface
Central Clock

==} =

l - =

43.2 G Error Detector Bundle
Figure 16. MUX Test Stations

43.2 G DeMUX

Setup 1

The left setup is simpler and
more economical. Here a 17th
generator provides a clock
(rather than the MUX module)
together with the 16-bit-wide
data. Some multiplexer designs
may not need this, so the 17th
generator may not be needed.

Table 11 shows the product list

for this MUX Test station setup.

E8244A
Setup 2
Dual 2.7 Gbit E
- Data Generator ~ |
0 1 1
i ¥ MUX
8
£3 s
2|8 =
»
N
43.2 G Pattern Generator Bundle o
~
Dual27G =\ 3
- Data Analyzer g
B Al e e b e e
<€~ =f=fede=n
8
£z -
HE g
e|E 8 | «—
HE S
glo ~
i <
B -
= =

43.2 G Error Detector Bundle

JTable 11

With Flexible Clock Subrate Generation

Without Flexible Clock Subrate Generation

one E4894A 43.2 G Pattern Generator

one E8403A

one E4895A 43.2 G Error Detector

one E8491B

external PC

one E4875A
one E4808A

8 or 9 E4861A

16 or 17 E4862A

one E4895A

external PC

15446A 8-line trigger input pod

Setup 2

For the stimulation, sixteen
stimulus channels together with
the appropriate clocks are
needed. For best performance it
is recommended that you use a
signal generator together with
the E4868A MUX module for
the clock.

This setup allows you to use the
E4894A MUX bundle, but it is
necessary to disconnect all 32
cables between the generator
channels and the MUX module
and to re-connect the generators
to the DUT input. The MUX mod-
ule acts as a flexible clock sub-
rate source in this test set up.
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ParBERT 81250 43G
Configurations

4. DeMUX Test Station

E8244A

Setup 1

— Dual 2.7 Gbit —
Data Generat

or

Y DeMUX

QS iy A A P P Y

Al

Firewire Interface
Central Clock
\B
43.2 G MUX

43.2 G Pattern Generator
/— Dual 2.7 G —\

Data Analyzer

Bundle

LL L L. | Recovered Clock :

16 x 2.7 Gb/s Data

Firewire Interface
Central Clock

16 Analyzers
Figure 17. DeMUX Test Stations

Setup 1: BER Measurement

The DeMUX test setup uses the
E4894A 43.2 G pattern generator
bundle for stimulating the
demultiplexer device.

For error detection, 16 additional
analyzers at 2.7 Gb/s are needed.
These need the E4808A high
performance clock, which
receives the recovered clock for
reference.

These analyzers may be part of
the E4895A bundle, but in this
case it is necessary to re-wire the
inputs from the DeMUX module
to the DUT. Alternatively it is
recommended that the following
be used:

e one E8403A

e one E8491B

e one E4875A

e one E4808A

e 8or 9 E4861A

e 16 or 17 E4863A
e one E4894A

e external PC

18
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Setup 2

Dual 2.7 Ghit
/ Data Generator ™

Y DeMUX

QS ) I (Pl ) )

YV

43.2 G MUX

Firewire Interface
Central Clock

.
\f

43.2 G Pattern Generator

Dual 2.7 G
Data Anal

Bundle

zer

- Recovered Clock !

Firewire Interface
Central Clock

16 x 2.7 Gb/s Data

16 Analyzers

Setup 2: Output timing

When testing the output timing of
the 16 data lines in reference to
the recovered clock, it is recom-
mended that a 17th analyzer
channel be added (one E4861A
and one E4863A). The recovered
clock will be split using a splitter
(11677B) and connected to the
external clock input as well as to
the analyzer input. If the recov-
ered clock is available differen-
tially, one line may go to the
external clock input, the other to
the 17th analyzer channel.



. SFI-5 Mux/Demux setup -

SFI-5- requires more than 16

Generator/Analyzer channels at

2.7Gb/s. So this would require

more room than two VXI frames

can offer. Therefore it is

recommended to add a third

frame in the middle between

pattern generator and analyzer.

This middle frame should house

the mux and demux module. So

the generator/analyzer channels l
can log up to count 22. To keep

cables short the working height

to place the DUT should be estab- s \
lished between the bottom and 00 f°°
middle frame.

data analyzer

.7G data analyzer

oh Performance clock module|

nal 2.7G data analyzer
nal 2.7G data analyzer

FireWire interface
Dual 2.7G data analyzer

Di
Di
Di

|
N

MUX

43.2G| DEMUX

43.2G

ire interfacp

‘ Fir,

Gen erator
ata Gen erator

7G data Gen erator
2.7G data Gen erator

2.7G data Gen eratol
Dual 2.7G data Gen erator

High Performance clock module|
Dual 2.7G data Generatdr

FireWire interface

Figure 18 SFI-5-MUX/DEMUX Test Station

6. 0C 768 with 1:4/4:1 Architecture
This is a combination of 10.8Gb/s
channels with the 43Gb/s bundles
MEREE
The three frame solutions are Ak EEIEIEIEEEE
recommended to be built into a rack. é§§ = <
HEEEEE g
Contact the factory for details. Ak EE e =
z|S %“uF 3
21 o ElB RN
HEE i il
£ EE| 5|55 5515
ZIEIEI5|3|515|5|5|5| 2
= S| f|si s dleia) g
HMEEEEEEEE o
== alalalalalae 3
R RA AN Recommended
Working Height
|%lel=lel=l=lg]=l=
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A e e s s s =
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Figure 19: OC 768 with 1:4/4:1 Architecture
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ParBERT 81250
Test Accessories, Commercial
Calibration and Support Options

For ParBERT 81250 various test
accessories, commercial
calibration and support options
are available. See table 12.

Table 12: Product Structure, Calibration and Support Options - ParBERT 81250

Last upd

P/N Option _Description

E4808A

ated: 18th September, 2001

valid from Oct 1st, 2001 till March 12, 2002
after March 12, 2002 a different numbering
will be in place

Consists of

High Performance Central Clock Module
#UK6 Commercial calibration

W08 Convert standard 1 year on-site warranty to 3 year on-site warranty
W32 3 Yrs Customer Return calibration service

W34 3 Yrs Customer Return Stds Comp Cal Serv

W50 5 Yrs Customer Return repair Service

W52 5 Yrs Customer Return calibration service

W54 5 Yrs Customer Return Stds Comp Cal Serv

E4861A 2.7 Gb/s Gen./An. Module
#UK6 Commercial calibration
W01 Convert to 1 year on-site warranty
W32 3 Yrs Customer Return calibration service
W34 3 Yrs Customer Return Stds Comp Cal Serv
W50 5 Yrs Customer Return repair Service
W52 5 Yrs Customer Return calibration service
\WR4 B Yrs Customer Return Stds f‘nmp Cal Serv

E4862A

Generator Front-End 2.7 Gb/s
#UK6 Commercial calibration
W50 5 Yrs Customer Return repair Service

E4863A

Analyzer Front-End 2.7 Gsa/s
#UK6 Commercial calibration
W50 5 Yrs Customer Return repair Service

E4868A

43.2Gb/S Multiplexer Module

#UK6 Commercial calibration

W08 Convert standard 1 year on-site warranty to 3 year on-site warranty
W32 3 Yrs Customer Return calibration service

W34 3 Yrs Customer Return Stds Comp Cal Serv

W50 5 Yrs Customer Return repair Service

W52 5 Yrs Customer Return calibration service

W54 5 Yrs Customer Return Stds Comp Cal Service

1 X 3-slot 43.2Gb/s mux module, 32 X 2.7G cables, 1 X
40G cable, on-site productivity assistance &
SW upgrade

E4869A

43.2Gb/S Demultiplexer Module

#UKG6 Commercial calibration

W08 Convert standard 1 year on-site warranty to 3 year on-site warranty
W32 3 Yrs Customer Return calibration service

W34 3 Yrs Customer Return Stds Comp Cal Serv

W50 5 Yrs Customer Return repair Service

W52 5 Yrs Customer Return calibration service

W54 5 Yrs Customer Return Stds Comp Cal Serv

1 X 3-slot 43.2Gb/s demux module, 32 X 2.7G cables, 1 X
40G cable, on-site productivity assistance &
SW upgrade

E4875A

ParBERT User Software

20
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Application Entry Bundles

E4894A 43.2 Gb/s Pattern Generator Bundle On-site productivity assistance, 1 X E8403A, 1 X E4808A, 1 X
E4875A, 1 X E8491B + E8491B Opt. 001, 8 X E4861A, 16 X E4862A, 1
X E4868A, 1 X 15446A
#UK6 Commercial Calibration
W08 Convert standard 1 year on-site warranty to
3 year on-site warranty
W32 3 Yrs Customer Return calibration service
W50 5 Yrs Customer Return repair Service
W52 5 Yrs Customer Return calibration service
E4895A 43.2 Gb/s Error Detector Bundle On-site productivity assistance, 1 X E8403A, 1 X E4808A, 1 X E4875A,
1 X E8491B + E8491B Opt. 001, 8 X E4861A, 16 X E4863A, 1 X E4869A
#UK6 Commercial Calibration
W08 Convert standard 1 year on-site warranty to
3 year on-site warranty
W32 3 Yrs Customer Return calibration service
W50 5 Yrs Customer Return repair Service
W52 5 Yrs Customer Return calibration service
Accessories
15442A Cable kit: 4*SMA (m) to SMA (m)
15443A Matched cable pair
15444A Computer Accessories Keyboard, mouse, monitor
15445A External CD-ROM
15446A 3-line trigger input pod
15447A Deskew Probe

21
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Agilent E2150A 43G Electrical /Optical BERT

The Agilent BERT E2150A 43G
Electrical/ Optical test system is
a fully integrated, scaleable bit-
error-ratio test system that gives
optical or electrical data streams
at up to 43.2 Gb/s. It's a modular,
VXI-based system which can
adapt to fit a variety of

testing needs. It works from 38 to
43.2 Gb/s and offers 2.7 Gb/s and
43.2 Gb/s channels. The system
generates standard pseudo
random binary sequences (PRBS)
and user-defined patterns on
serial interfaces and can analyze
bit error ratios with user-defined
patterns or PRBS. A simple
editor allows the setup of data as
a static frame.

A complete BERT system, the
E2150A 43G comes pre-config-
ured with components from the
Agilent ParBERT 81250 43G. The
standard E4894A 43.2 Gb/s
pattern generator and the
E4895A 43.2 Gb/s error detector
bundles are incorporated into a
2.0- meter rack. The required
computer and monitor are
installed and loaded with all the
required software. In addition,
the sixteen 2.7 Gb/s individual
channels are brought out to a
customer panel for connection to
the user's device-under-test
(DUT) or wrapped back to the
43.2 Gb/s multiplexer for genera-
tion of single serial data stream.
The 2.7 Gb/s individual channels
for the error detector are likewise
routed to the customer panel. All
functionality in the Agilent
ParBERT 81250 43G’s instru-
ments are preserved and made
accessible to the user.

22

Figure 20. Agilent E2150A with option 011

The selection of option 011, 012
or 013 adds optical capability to
the system. The optical system is
used to create either RZ, RZ-CS,
(return to zero) or NRZ (non
return to zero) data streams at
up to 43.2 Gb/s. The user can
define output power levels and
wavelengths. The optical subsys-
tem also detects either RZ, RZ-CS
or NRZ data stream errors. All
data stream types and formats
available from the E4894A pat-
tern generator are available as an
optical output. The different con-
figuration options allow the user
to select the C or L or both wave-
length bands.

The BERT E2150A Electrical /
Optical 43G Test System provides
a complete solution in one pack-
age. The computer, software and
the electrical and optical
instrumentation and required
boards and cables are supplied in
one fully- tested two-meter rack,
ensuring that your BERT E2150A
43G test system will be up and
running when received. Agilent
design engineers have optimized
the system rack layout, cables,
instrument placement, thermal
flow and DUT interface panel.
The system is assembled and
tested by Agilent's experienced
integration team, providing pro-
fessional instrument placement
and cable routing. A connection
kit is also provided with the sys-
tem to enable the customer to
build cables from the interface
panel to the DUT.
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Key Electrical/Optical
Measurement Capabilities

The Agilent E2150A test system,
with the addition of one of the
optical options, has the capability
of measuring either electrical or
optical inputs or outputs, to
allow the testing of:

e Systems

e MUX devices/DeMUX recievers

¢ Electrical to optical devices

e Optical to electrical devices

e Optical only Devices

e Electrical only devices

¢ OR any combination of the
above.

Key Specifications

The optical output wavelength

ranges:

e Option 011 - C Band
wavelengths from 1530-1565nm

e Option 012 - L, Band wave
lengths from 1570-1608 nm

e Option 013 - C+L Band wave
lengths from 1530-1565 and
1570-1608

The optical input wavelength
range: 1510-1610 nm

The optical output power range:
-40 to +5 dBm (depends on band
of use - L. Band to 0 dBm)

Optical input data format: RZ,
RZ -CS or NRZ

Optical output data format: RZ,
RZ-CS or NRZ

Power cord and power options:

e Option 208 - Voltage 208 -
Connector Type L6-20P

¢ Option 200 - Voltage 200 to 250-
Connector

e Option 120 - Voltage 120 -
Connector

Option 800 allows the customer a
method of customizing the
system with additional
requirements that can be defined
and discussed with the factory.

Quality Assurance

Delivery of the system is followed
by an on-site visit from
experienced Agilent personnel to
ensure the system has arrived
fulfilling its performance
requirements. This Productivity
Assistance is provided with your
ParBERT system and is designed
to introduce you to the system
components, the graphical user
interface (GUI) and the program-
ming interface. The Productivity
Assistance is delivered in your
environment, level of experience
and interests and will include the
following topics:

eOverview of system functions
and capabilities

eGeneral steps for setting up
measurements

eReview of system documenta-

tion, diagnostics and architecture

If your configuration allows, the
Agilent personnel will also create
a stimulus/response example
using a loopback cable to ensure
the system is ready for use.
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Agilent Technologies’ Test and Measurement
Support, Services, and Assistance

Agilent Technologies aims to maximize
the value you receive, while minimizing
your risk and problems. We strive to
ensure that you get the test and measure-
ment capabilities you paid for and obtain
the support you need. Our extensive sup-
port resources and services can help you
choose the right Agilent products for your
applications and apply them successfully.
Every instrument and system we sell has
a global warranty. Support is available
for at least five years beyond the produc-
tion life of the product. Two concepts
underlie Agilent’s overall support policy:
“Our Promise” and “Your Advantage.”

Our Promise

“Our Promise” means your Agilent test
and measurement equipment will meet its
advertised performance and functionality.
When you are choosing new equipment,
we will help you with product informa-
tion, including realistic performance spec-
ifications and practical recommendations
from experienced test engineers. When
you use Agilent equipment, we can verify
that it works properly, help with product
operation, and provide basic measure-
ment assistance for the use of specified
capabilities, at no extra cost upon
request. Many self-help tools are
available.

Your Advantage

“Your Advantage” means that Agilent
offers a wide range of additional expert
test and measurement services, which you
can purchase according to your unique
technical and business needs. Solve prob-
lems efficiently and gain a competitive
edge by contracting us for calibration,
extra- cost upgrades, out-of-warranty
repairs, and on-site education and train-
ing, as well as design, system integration,
project management, and other profession-
al services. Experienced Agilent engineers
and technicians worldwide can help you
maximize your productivity, optimize the
return on investment of your Agilent
instruments and systems, and obtain
dependable measurement accuracy for the
life of those products.

Get assistance with all your

test and measurement needs at:
www.agilent.com/find/assist

Or check your local phone book for the
Agilent office near you.

Product specifications and descriptions in
this document subject to change without notice.
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