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Probing Solutions for Agilent High Speed State
Analyzers — At aGlance

The probesin this manual aredesigned to be used with the Agilent 16753,
167547, 167595\, 16756\, and 1676@ logic analyzers. They will also work with
any future analyzers that use a 90-pin connedor onthe cable wherethe probe
attachesto thelogic analyzer. For moreinformation onAgil ent logic analyzers, refer
to http://www.agil ent.com/find/logicanalyzer For more information on you
spedfic analyzer, referto the online help in the product.

E5378A 100pin Single-ended Logic analyzer
Probe modue

Also available as option 010 orsuppated
Agilent logic anayzers.

* 34 Channels

* State speadsupto 1.5Gb/s

e 250mV pe&k-to-pedk sensitivity

* 100-pin Samtecconredor

* Requires Probing Conredor Kit
(seepage 60)

Logic analyzer
probe cables

16760e01

E5386A Half-channel Adapter
with E5378A (for use with 16760\)

The E5386A adapter maps the 34 signals
from the 100-pin Samtecconnedor to the
16760A when operaingin half-channel
state mode..

logic analyzer
probe cables

E5378A 100-pin single-ended probe

16760239




E5379A 100-pin Differential
Probe

Also available as option 011 orsuppated
Agilent logic analyzers.

3 «17 Channels
P ovie anal «State speeds upto 1.5Gh/s
ogiCanayzer  ,200mV pesk-to-peak sensitivity
probe cebles «100-pin Samtec conredor
*Requires Probing Conredor Kit
(seepage 60)

Two E537A
differential probes

16760807

E5386A Half-channel Adapter
with E5379A (for use with 16760\)

The E5386A adapter mapsthe 17
differential signals from the 100-pin
Samtecconredor to the 16760A when
operaing in half-channel state mode.

16760040

Logic analyzer

E5380A 38-pin Single-ended
Probe

Also available as option 012 orsuppated
Agilent logic anayzers.

* Compatible with baards designed for
Agilent E5346A 38-pin Probe

* 34 Channels

» State speals upto 600Mb/s

e 300mV pe&k-to-pedk sensitivity

e 38pin MICTOR conredor

* RequiresAMP MICTOR 38Conredor I 16760003
and Agilent Suppat Shroud
(seepage 60)




In This Book

In this book, youwwill findinformation that helps you unerstand and implement the
high-bandwidth, high density probing solutions avail able with the Agilent 16760A
high spee state logic analyzer. Use this informationto bah evaluate the eledrica
and mechanicd implicaionsto you target system’s design, and to properly seled
and layout the proper comporents used to conred to the logic analyzer

Chapter 1 provides a description d the avail able probing ogions and tablesto help
determine which probesto use.

Chapter 2 covers the mechanica consideraions such as conredor/shroudtype,
footprint for PC board layout, and pgrobe/connedor dimensions.

Chapter 3 provides operaioninformationincluding eledricd consideraions such as
equivalent probe loads, input impedance, time domain transmisson (TDT), step
inpus, and eye opening.

Chapter 4 provides design consideraions for layout of your circuit board.
Chapter 5 dfersalist of reammended reading for additional information.
Chapter 6 lists connedors and shrouds that may be ordered.
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Probing Options

Information to help youseled the appropriate probe for your appli caion.




Chapter 1: Probing Options
Introduction to Probing Options

NOTE:

Introduction to Probing Options

This chapter provides informationto help youseled the appropriate probe for your
applicaion. Youwill find descriptions of the logic analyzer probes and adapters.
Tables in this chapter show youthe number of probes required and the maximum
state spead suppated depending onwhich logic analyzeryou have. Anothertable
shows the number of dataand clock inpus for the various operaing modes of your
logic analyzer.

Descriptions of spedfic probes and adapters

» E5378A 100-pin single-ended probe (page 12

e E5379 100pin dfferentia probe (page 13)

» E5380A 38-pin single-ended probe (page 14)

» E5386A Half-channel adapter (page 15)

The 100-pin probes (E5378A, E537A) arerecommended over the 38-pin probe
(E538M). The 100-pin probes have much lessintrusive loading onthe target

system, they operae at the 1676\ logic analyzer'sfull spedfied state clock speed
of 1.5Gb/s, andthey suppat small er-amplitude signals.

Number of Probes Required

This table shows how many probes arerequired to provide connedionsto all
channels of your logic analyzermodue.

‘ Logic Analyzer Module

Probe L6760 16753, 16754,
16755, 16756\

E5378A 100pin single-ended probe 1 2

E5379A 100pin dfferential probe 2 4

E5380A 38-pin singe-ended probe 1 2

10



Maximum State Speed Supported

Chapter 1: Probing Options

Introduction to Probing Options

This table gives you the maximum state speed that is suppated by the combination
of aprobe and you logic analyzermodue.

Probe

E5378A 100-pin singe-ended probe
E5379A 100pin dfferential probe
E5380A 38-pin single-ended probe

‘ Logic Analyzer Module

1676(A

1.5Gb/s
1.5Gb/s
600Mb/s

16753, 16754,
1675%, 16756\

600MHz
600MHz
600MHz

11



Chapter 1: Probing Options
The E5378A 100-pin Single-ended Probe

SeeAlso

The E5378A 100-pin Single-ended Probe

The Agilent E5378A is a 34-channel, single-ended, 100pin probe compatible with
the Agilent 16753, 16754, 16753\, 16758\, and 1676@ logic analysis
modules. It is capable of capturing deta up to the rated maximum state
(synchronous) analysisclock rates of all the suppated analyzers, with signal
amplitudes as small as 250mV pek-to-peak. A 100-pin connedor must be install ed
on the tamget system board to mate with the E5378A.

The Agilent 1676068702 @ 1676068703Probing Conredor Kit is required for
conreding the E5378A probeto you target system. The kit contains five mating
conredors and five suppat shrouds. The conredors and shrouds may be ordered
separaely if desired. Seethe table on pge 60for part numbers.

Chapter 2 for the mechanicd information to design the conrector into you target
system board.

E5378A 100-pin
Single-ended
Probe

Probing Connector Kit

Shrouds (5) %
Samtec

connectors (5)

E5378A 100-pin single-ended probe and probing connector kit

16760207
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Chapter 1: Probing Options
The E537A 100-pin Differential Probe

SeeAlso

Chapter 2 for the
mecdhanica
information to design
the conredor into
your target system
boards.

The E5379A 100-pin Differential Probe

The Agilent E537A is a 16-channel, single-ended, 100pin probe compatible with
the Agilent 16753\, 16754, 16753\, 1675@\, and 1676@ logic analysis
modues. It is capable of capturing data up to the rated maximum state
(synchronous) analysisclock rates of al the suppated analyzers, with dfferentia
signal amplitudes as small as 200mV pe&-to-pesk (100mV pek-to-pesk on badh
positive and regative inpus). A 100-pin conredor must be installed onthe tamget
system board to mate with the E537A.

The Agilent 1676068702 @ 1676068703Probing Conredor Kit is required for
conreding the E5379A probeto you target system. The kit contains five mating
conredors and five suppat shrouds. The conredors and shrouds may be ordered
separaely if desired. Seethe table on page 60for part numbers.

Differential Input Amplitude

Definition. For differentia signals, " :X:X:q%

the differencevoltageV - V mustbe

greaerthan or equal to 200mV p-p. ‘ v 100 mV p-p
V-V

|V~ V|>=200 mV p-p

ES379A 100-pin
Differential
Probe

Probing Caonnectar Kit

Shrouds (5) %
Samfec
conneciors (5)

E5379 100pin differential probe and probing connector kit

16760208

13



Chapter 1: Probing Options
The E5380A 38-pin Single-ended Probe

SeeAlso

The E5380A 38-pin Single-ended Probe

The E538(A is a 34-chanrel, single-ended, 38pin probe designed to be compatible
with the AMP MICTOR 38-pin conredor. It is pin-compatible with tamget systems
that weredesigned for the Agilent E5346A 38-pin probe, thus enabling youto use
Agilent’s latestlogic analyzers with target systemsthat were designed for older
Agilent logic andlyzers. The E538A is compatible with the Agilent 16753,
167547, 16753, 16756, and 1676@ logic analysismodues. It is capable of
cgpturing state (synchronous) data at clock speedsupto 600MHz, at datarates upto
600Mb/s, with signal amplitudes as small as 300mV pek-to-pek.

The Agilent E534668701 @ E5346:68700Probing Conredor Kit is required for
conreding the E5380A probeto your target system. The kit contains five mating
conredors and five suppat shrouds. The conredors and shrouds may be ordered
separaely if desired. Seethe table on pge 60for part numbers.

Chapter 2 for the mechanicd information to design the conredtor into you target

ES380A 38-pin
Single-ended
Prabe

Probing Connectar Kit

Mictor 38
Connectars (5)

16760209

E5380A 38-pin single-ended probe and probing connector kit

14



Chapter 1: Probing Options
The E5386A Half-channel Adapter

The ES5386A Half-channel Adapter
The E5386A Half-channel Adapteris intended to be used with the 1676A logic
analyzerin half-channel state mode and works with:

» E5378A 100-pin Single-ended Probe
e E5379A 100pin Differentia Probe

i

Half-Channel
Probe Adapter

Holf-Channel
Probe Adapters

ES379A 100-pin
Differential
Probe

The E5386A Half-channel Adapter hasits own ID code. When using the adapter, the
logic anayzerremgnizesits code rather than that of the probe which is attached to
the target. Therebre, the userinterfaceformat menu deesn't automaticaly set
threshalds to the right values. You reed to gointo the threshold menu and selea
(differential, custom, or standard settings).

When using the adapterin half-channel state:

* Clock-hits arenat avail able in half-channel state mode (althoughJCLK onthe
master is still used).

* Besuretoconred Masterpod 1 @ the logic analyzerto the upper bits, 8-15 +
clk, onthe half-channel adapter. This is necessary to conned the clock in the
system undertestto the logic analyzer system clock.

* Usingthe E5386A does nat reduce the performance of the 16760\ and the
E5378A or ES379A system.

If the E5386A is used in full -channel state mode, the thresholds onthe unused (odd)
bits arefloating. This could result in spurious adivity indicaorsin the format menu.

15
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Medanicd Consideraions

Onceyou have dedded which probe is required, use the foll owing mechanica
information to design the appropriate connedor into you tamget system board.

17



Chapter 2: Medhanicd Considergions
E5378A and E5379A Probe Spedfications

CAUTION:

E5378A and E537A Probe Speafications

The E5378A and E5379A probes require a probe kit that contains 100-pin Samtec
conredors and suppat shrouds. Referto the table in Chapter 6 for the kit part
numbers.

282 mm 227 mm

TYP
0.88 mm 01 in 0090 in
0034 in 3013 mm O“SZBW
1016 mm 1186 in n
?Soz00 0 VP 2 020 mm
103 mm PIN 2 Q008 in
0.041in |
E SR
376 mm ) ]
0.148 in. J
2.60 mm
o JLE 0102 in
8.00 mm
00197 m 3188 mm 0315 n
16760e05 4255 in

Samtec 100-pin connector footprint and support shroud mounting hole
dimensions

The suppat shrouds aremade of condictive metal. Careshoud be taken to avoid
shorting adjacent boards or comporents with the shrouds. For this reason it may be
advisable nat to conred the shrouds to ground.

Suppat shrouds arenat required bu arerecommended if pulling forces may be
applied to the cables that could cause the connedor to be dislodged.
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Chapter 2: Medhanicd Consideraions
E5378A and E537A Probe Spedfications

| 3128 mm |
| f 1231 n. ! i
7.24 mm 622 mm
0.285 in 0.245 1n.
3026 mm
1191 in
075 mm 305 mm
( e L 0120 n
v o
* % + 089 mm T
0035 in
3013 mm
| 1186 in 16760813

Samtec 100-pin connector dimensions

| 3439 mm |
| 1354 n \
I I r
| | 18.97 mr
‘ ‘ 1723 mm 0747 n
i i 0.678 In
= i — i — i L
[ [
y : T : p
3213 mm 3213 mm
! 1265 in 1265 in !
225 mm . ] 029 mm
0089 in _ 001 in
843 mm []= qﬂ
— 3678 mm
0.332 =2 1
i n 1448 1n 3067 mm
3339 mm 1208 In
1315 10
S =
A') T AvJ T !
MINIMUM
o - 970 mm

Support shroud dimensionsfor 100pin Samtec connector




Chapter 2: Medhanicd Considergions
E5378A and E5379A Probe Spedfications

754 mm 44450 mm 597 ma
0.297 in 1750 in 07235 n
i N I \ i
{ 1 | T F
786 mm
987 mm 0310 n 886 mn
0350 in

0389 In

64.47 mm

2538 in ] f
3001 mm 3103 mm
6666 mm | CeTn 1222
2625 in 4

4]729 3 m|_

1167 in
4576 mm | 16760210
1801 1n
E5378A 100-pin single-ended probe dimensions
754 mm 44450 mm 597 mm

(0.297 in. 17.50 1n 0235 in
i | (
D B ! o !
* [ ] f
7.86_mm I
987 mmjjmh /g 530 888 rjm
0350 in

0389 In = 3

64 47 mm

2538 in ] f
3001 mm 3103 mm
66.66 mm | 181 n 1222 In
2625 in &

J 2963 mm L

1167 in

L 4576 mm 16760e11
1801 in

E5379A 100pin differential probe dimensions
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Chapter 2: Medhanicd Consideraions
E5378A and E537A Probe Spedfications

E5378A 100-pin Single-ended Probe Connector
Pin Assgnments

. Pin Pin .
e ‘ Number | Number Sl
Ground 1 2 Ground

Do Not Conred 3 4 Do Not Conred
Ground 5 6 Ground
Odd DO 7 8 Even DO
Ground 9 10 Ground
Odd D1 11 12 Even D1
Ground 13 14 Ground
Odd D2 15 16 Even D2
Ground 17 18 Ground
Odd D3 19 20 Even D3
Ground 21 22 Ground
Odd D4 23 24 Even D4
Ground 25 26 Ground
Odd D5 27 28 Even D5
Ground 29 30 Ground
Odd D6 31 32 Even D6
Ground 33 34 Ground
Odd D7 35 36 Even D7
Ground 37 38 Ground
Odd D8 39 40 Even D8
Ground 41 42 Ground
Odd D9 43 44 Even D9
Ground 45 46 Ground
OddD10 a7 48 Even D10
Ground 49 50 Ground
OddD11 51 52 Even D11
Ground 53 54 Ground
OddD12 55 56 Even D12
Ground 57 58 Ground
OddD13 59 60 Even D13
Ground 61 62 Ground
OddD14 63 64 Even D14
Ground 65 66 Ground

21



Chapter 2: Medhanicd Considergions
E5378A and E5379A Probe Spedfications

E5378A 100pin Single-ended Probe Connector
Pin Assgnments

. Pin Pin .

TE ‘ Number | Number Sl
OddD15 67 68 Even D15
Ground 69 70 Ground
NC 71 72 NC
Ground 73 74 Ground
NC 75 76 NC
Ground 77 78 Ground
Odd D16P/Odd 79 80 Even D16P/Even
CLKP CLKP
Ground 81 82 Ground
Odd D16N/Odd 83 84 Even D16N/Even

CLKN CLKN
Ground 85 86 Ground
Odd Extemal Ref 87 88 Even Extema Ref
Ground 89 90 Ground
NC 91 92 NC
Ground 93 94 Ground
Ground 95 96 Ground
NC 97 98 NC
NC 99 100 NC

Ground pnsindicated inthis table aregrounded in the probe. Groundng o spedfic
ground pns onthe tamget board is optional. However, the following gudelines
shoud be observed:

1) Multiple groundreturns aredesirable to maintain signal integrity. As many probe
ground pns as passble shoud be conreded to groundin the target system board.

2) The ground pns locaed between signal pins areparticulady important becaise
they provide improved signal-to-signal isolation. This is particulaly important for
differential inpus. Excessive couging between dfferential inputs causes the
apparent input cgpadtanceto increase. Capadtance between the two sides of a
differential signal will appearto eat side as approximately twicethe cgpadtanceto
ground, kecaise the cgpadtanceis conneded to asignal of oppasite pdaiity. The
best pradiceis to groundas many of these pins onthe target board as possble.
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Chapter 2: Medhanicd Consideraions
E5378A and E537A Probe Spedfications

E5379A 100pin Differential Probe Connector
Pin Assgnments

. Pin Pin .
e ‘ Number | Number Sl
Ground 1 2 Ground

Do Not Conred 3 4 Do Not Conred
Ground 5 6 Ground
DON 7 8 DOP
Ground 9 10 Ground
DIN 11 12 D1P
Ground 13 14 Ground
D2N 15 16 D2P
Ground 17 18 Ground
D3N 19 20 D3P
Ground 21 22 Ground
D4N 23 24 D4P
Ground 25 26 Ground
D5N 27 28 D5P
Ground 29 30 Ground
D6N 31 32 D6P
Ground 33 34 Ground
D7N 35 36 D7P
Ground 37 38 Ground
D8N 39 40 D8P
Ground 41 42 Ground
D9N 43 44 DoP
Ground 45 46 Ground
D10N 47 48 D10P
Ground 49 50 Ground
D1iIN 51 52 D11P
Ground 53 54 Ground
D12N 55 56 D12P
Ground 57 58 Ground
D13N 59 60 D13P
Ground 61 62 Ground
D14N 63 64 D14P
Ground 65 66 Ground
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Chapter 2: Medhanicd Considergions
E5378A and E5379A Probe Spedfications

E5379A 100pin Differential Probe Connector
Pin Assgnments

. Pin Pin .
TE ‘ Number | Number Sl
D15N 67 68 D15P

Ground 69 70 Ground
NC 71 72 NC
Ground 73 74 Ground
NC 75 76 NC
Ground 77 78 Ground
D16N/CLKN 79 80 D16P/CLKP
Ground 81 82 Ground
NC 83 84 NC
Ground 85 86 Ground
NC 87 88 NC
Ground 89 90 Ground
NC 91 92 NC
Ground 93 94 Ground
Ground 95 96 Ground
NC 97 98 NC
NC 99 100 NC

Ground pnsindicated in this table aregrounded in the probe. Groundng o spedfic
ground pns onthe tamget board is optional. However, the following gudelines
shoud be observed:

1) Multiple groundreturns aredesirable to maintain signal integrity. As many probe
ground pns as passble shoud be conreded to groundin the target system board.

2) The ground pns locaed between signal pins areparticulady important becaise
they provide improved signal-to-signal isolation. This is particulaly important for
differential inpus. Excessive couging between dfferential inputs causes the
apparent input cgpadtanceto increase. Capadtance between the two sides of a
differential signal will appearto eat side as approximately twicethe cgpadtanceto
ground, lecaise the cgpadtanceis conneded to asignal of oppasite pdaiity. The
best pradiceis to groundas many of these pins onthe target board as possble.
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Chapter 2: Medhanicd Consideraions
E5380A 38pin Single-ended Probe

127 mm X 043 mm
(0050 in X 0017 in)
pad with 013 mm
(0005 in) X 45°
corner chamfers

E5380A 38-pin Single-ended Probe

The E5380A probe is compatible with target systems designed for the Agil ent
E5346A 38-pin probe. This probe requires a probe kit that contains MICTOR
conredors and shrouds. Referto the table in Chapter 6 for the kit part numbers.

typical 38 3023 mm
1190 in
6.99 mm { L 143 mm 18 spaces af
6975 n TYP ‘ 0450 in 064 mm (0025 in)
Pin 37 Pin 1
ﬂmmmmnmmm/ | — Pin 1 chamfer
ooouuuuuouoouuuuy B conmector key
43 42 41 40 39 s
: 56969 °
7 T 42350M 008 nm ©0.003 n)
0093 in or -002 mm (0.001 in.
o aTaliTaTalaTalaTalalalaTatal
T s sIsjueIsia s K
Pin 38 PN 2 081 mm=005 pyp yigjeq
100 254 635 0032 in.+ 002
mm mm 35 mm
0.039 in. ' " 0100 in 1" - 7 T 0250 in.

076 mm Mounting holes
e5346e08

0030 in for support shroud

38-pin MICTOR connector footprint and support shroud mounting hole
dimensions.
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Chapter 2: Medhanicd Considergions
E5380A 38-pin Single-ended Probe

7.01 mm
0276 in T 836 mm
0.329 in.

4{ F 10.16 mm
0400 in
pn1nnnAnnAnanAnnAg

2530 mm L[}J i]wn“{; li]J jﬁ

! 0996 in !

MICTOR connector dimensions

Shroud Part = Dimension

ES346-44701 254 mm (0100 in)
ES5346-44704 394 mm (0155 in)
ES5346-44703 508 mm (0.200 in)

T 0.245 1n
B e

N

S

064 LLLEVS
0025 in T j
3023 mm |
858 mm 1190 in
*‘ rojjs in 3311 mm

1304 in.

4038 mm
3023 mm=013 CENTERED —

‘ _ 086 mm
0034 in.

2413 mm

0950 n 1>
H‘_‘_:,_,H i

1190 in =005 1598 in
2605 mm
[‘7 T026m 27
L 0106 In

508 mm
2,000 in

YP —f e 0966 in
1072 mm 0.030 in 102 mm=0 05 1016 mm

0422 n 0040 n +002 0400 m

U 513 mm
2453 mm T
L 076 mm —_ 0202 in

Support shroud dimensionsfor the MICTOR connector

e5346e23
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Chapter 2: Medhanicd Consideraions
E5380A 38pin Single-ended Probe

754 mm 44450 mm
0.297 in 1750 in
| I [ i
| i <<

f

9.87 mm

0.389 in %”

A 686 mJ
0270 in
j

64 47 mm
2538 in

6666 M|
2625 in

2794 mm
1100 in.
16760212
45.76 mm
1801 in

E5380A 38-pin single-ended probe dimensions
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Chapter 2: Medhanicd Considergions
E5380A 38-pin Single-ended Probe

E538MA 38-pin Single-ended Probe Pin Assgnments

AMP Mictor-38 Connector I Logic Analyzer Pods
Signal Name Pin Number J1 (Even Pod) J2 (Odd Pod)
CLOCK even 5 3

D15even 7 7

D14 even 9 9

D13even 11 11

D12even 13 13

D1lleven 15 15

D10even 17 17

D9 even 19 19

D8 even 21 21

D7 even 23 23

D6 even 25 25

D5 even 27 27

D4 even 29 29

D3 even 31 31

D2 even 33 33

D1even 35 35

DO even 37 37
CLOCK odd 6 3

D15 odd 8 7

D14 odd 10 9

D13 odd 12 11

D12 odd 14 13

D11 odd 16 15

D10 odd 18 17

D9 odd 20 19

D8 odd 22 21

D7 odd 24 23

D6 odd 26 25

D5 odd 28 27

D4 odd 30 29

D3 odd 32 31

D2 odd 34 33

D1 odd 36 35

DO odd 38 37
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Chapter 2: Medhanicd Consideraions
E5380A 38pin Single-ended Probe

E5380A 38-pin Single-ended Probe Pin Assgnments

AMP Mictor-38 Connector I Logic Analyzer Pods
Signal Name Pin Number J1 (Even Pod) J2 (Odd Pod)
GROUND 3943 All even pins All even pins

Do na conred the following pgns. These pins are+5 vdt supdy and DC return

for analysis probes.
+5VDC 1 1,39 1,39
GROUND 3 2,40 2,40

Do na conred the following pns. They areused by the Agilent logic analyzer
with an emulator or analysis probe to program or read target information.
s 2 5
SDA 4 5
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Chapter 2: Medhanicd Considergions
E5386A Half-channel Adapter

ES5386A Half-channel Adapter

The E5386A Half-channel Adapterworks with the 1676\ logic analyzerand the
E5378A 100-pin Single-ended Probe and the E5379A 100-pin Differential Probe.

4565 mm 6.63 mm
663 mm 1797 in 0261 n
Il j

|

—>o

3850 mm

64 27 mm
2530 in

[0
o
=]

1 E5388A
‘)K" Agilent g s ravse soueren

BITS 0-7

64.39 mm
2535 in

|

\ ¢ Agilont Tacknologies Q‘ .

c——>

" EG38BA
%{- Agilent qe; psusry pasos s

BITS 0-7

130 59 mm — 25386201
5142 in.

Half-channd adapter dimensions.
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Chapter 2: Medhanicd Consideraions
E5386A Half-channel Adapter

Used with E5378A 100-pin Single-ended Probe

When used with the E5378A 100-pin Single-ended Probe, you reed two half-
channel adapters, ore adapterfor Odd data and ore for Even data. The table below

shows the pin assgnments.

E5386A Adapter #1 E5386A Adapter #2
E5378A Probe Logc Analyzer E5378A Probe Logic Analyzer
Signal Name [Pin No| Pod [ Chan No Signal Name [Pin No.] Pod [ Chan No.
OddDO0 7 Pod?2 0 Evn DO 8 Pod?2 0
OddD1 11 Pod2 2 EvnD1 12 Pod2 2
Odd D2 15 Pod2 4 Evn D2 16 Pod2 4
Odd D3 19 Pod2 6 Evn D3 20 Pod?2 6
OddD4 23  Pod?2 8 Evn D4 24  Pod 2 8
OddD5 27 Pod?2 10 Evn D5 28 Pod 2 10
OddD6 31 Pod?2 12 Evn D6 32 Pod?2 12
OddD7 35 Pod?2 14 Evn D7 36 Pod 2 14
Odd D8 39 Pod1l 0 Evn D8 40 Pod1l 0
OddD9 43  Pod 1 2 Evn D9 44  Pod 1 2
OddD10 47 Pod 1 4 Evn D10 48 Pod 1 4
OddD11 51 Podl 6 Evn D11 52 Podl 6
OddD12 55 Pod1l 8 Evn D12 56 Pod1l 8
OddD13 59 Pod1l 10 Evn D13 60 Pod1l 10
OddD14 63 Podl 12 Evn D14 64 Podl 12
OddD15 67 Pod1l 14 Evn D15 68 Podl 14
OddD16P/CkP 79 Pod1l JAK P Evn D16P/CkP 79 Pod1l JAK P
Odd D16N/CIkN 83 Podl JOLK N Evn D16N/CIKN 83 Pod1l JOLK N
Odd Ext Ref 87 Pod 1& 2 Ext Ref Evn Ext Ref 87 Pod 1& 2 Ext Ref
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Chapter 2: Medhanicd Considergions
E5386A Half-channel Adapter

Used with E5379A 100-pin Differential Probe

When used with the E5378A 100-pin Differential Probe, you reed orly one half-
channel adapter. The table below shows the pin assgnments.

E5386A Adapter
E537A Connector Logic Analyzer
Signal Name |Pin No| Signal Name [Pin No| Pod [ Chan No.
DOn 7 DOp 8 Pod?2 0
Diln 11 Dlp 12 Pod 2 2
D2n 15 D2p 16 Pod 2 4
D3n 19 D3p 20 Pod2 6
D4n 23 D4p 24 Pod2 8
D5n 27 D5p 28 Pod2 10
D6n 31 D6p 32 Pod2 12
D7n 35 D7p 36 Pod2 14
D8n 39 D8p 40 Pod1 0
D9n 43 D9p 44  Pod 1 2
D10n 47 D10p 48 Pod 1 4
D1ln 51 D1lp 52 Pod1 6
D12n 55 D12p 56 Pod1 8
D13n 59 D13p 60 Pod1 10
D14n 63 D14p 64 Pod1 12
D15n 67 D15p 68 Pod1 14
D16n/CIKN 79 D16pCIkP 79 Podl JCQKP
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Operding the Probes

Eledricd consideraions such as equivalent probe loads, input impedance, time
domain transmisson (TDT), step inpus, and eye opening.
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Chapter 3: Operéing the Probes
Equivalent Probe Loads

Equivalent Probe Loads
The equivalent probe loads for the E5378A, E5379A, and E5380A probes are

shown in the figures below. The equivalent loads include the 100-pin Samtecor 38
pin MICTOR conredor.

E5378A and E537A Models

The following simple mode is acairate upto 1 GHz. Transient analysiswith Spice
is fastest with this model.

T

The following transmisson line model is the mostacairate. It is acarrate upto 5
GHz Transient analysiswith Spicewill be the slowestwith this model.

1.5 pF
20K
0.7 pF

TConnector 150

+0.75V

34



Chapter 3: Operéing the Probes
Equivalent Probe L oads

The following lumped L C transmisson line model is identicd to the transmisson
line, bu provides faster transient analysis

150

W

R R
A

E5380A Model

The following equivalent probe load for the E5380A includes the target conredor.
The model is acarate upto 1GHz.

1

1.17nH 1.17nH  1.17nH

0.27 pF
0.53 pF
0.53 pF
0.7 pF

35 pF
0.7 pF

20
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Chapter 3: Operéing the Probes
Equivalent Probe L oads

Measured versusmodeled input impedance
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Chapter 3: Operéing the Probes
Time Domain Transmission (TDT) E537879A

Time Domain Transmisson (TDT) E537879A

All probes have aloading effed onthe circuit when they comein contad with the
circuit. Time domain transmisson (TDT) measurements areuseful for
understanding the probe loading effeds as seen at the target recever. Thefollowing
TDT measurements weremade mid-bus ona 501 transmisson line load terminated
at the recever. These measurements show how the E5378A/E5379A probes affed
an ided step seen by the receverfor variousrise times.

| |

™Tr | Receiver |
| |

) input \ |
| |

| |

| Rterm |

| |

| 50Q |

| |

| |

TDT measurement schematic

The following dots weremade onan Agilent 54750 Oscill oscope using TDR.
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Chapter 3: Operéing the Probes
Time Domain Transmission (TDT) E537879A

I
without probe /
with probe

50 mV per division

500 ps per division

TDT measurement at receiver with and without probe load for 100psrisetime

without probe /
with probe

/
J

50 mV per division

500 ps per division

TDT measurement at receiver with and without probe load for 250psrisetime
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Chapter 3: Operéing the Probes
Time Domain Transmission (TDT) E537879A

without probe /

s with probe
w

= 1

©

; /

>

£

3

500 ps per division

TDT measurement at receiver with and without probe load for 500psrisetime

without probe /
8 with probe
2
=
o
g /
>
€ V
8 _//

500 ps per division

TDT measurement at receiver with and without probe load for 1 nsrisetime
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Chapter 3: Operéing the Probes
Step Inputs E537879A

Step Inpus E537879A

Maintaining signal fidelity to thelogic analyzeris criticd if the analyzeris to

acaurately cepture data. One measure of a system’s signal fidelity is to compareV;,
to Vg for various step inputs. For thefollowing gaphs, Vi, is the signal at thelogic
analyzerprobetip. Eye Scan was used to measure Vo, the signal seen bythe logic

analyzer The measurements weremade onamid-bus connedionto a50!
transmisson line load temminated at the recéver. These measurements show the
logic analyzers response whil e using the E53787988 probes.

Step input measurement schematic

The following dots weremade onan Agilent 1676\ logic analyzerusing an
Agilent 8133A puse generaor with various rise time converters.
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Chapter 3: Operéing the Probes
Step Inputs E537879A

250 mV per division

500 ps per division

Logic analyzer'sresponseto 250psrisetime

250 mV per division

500 ps per division

Logic analyzer'sresponseto 500psrisetime
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Chapter 3: Operéing the Probes
Step Inputs E537879A

EyeScan

|

250 mV per division

500 ps per division

Logic analyzer'sresponseto 1nsrisetime
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Chapter 3: Operéing the Probes
Eye Opening E537879A

Eye Opening E537879A

The eye openingat the logic analyzeris the truest measure of an analyzers ability to
acarrately capture data. Sedng the eye opening at the logic analyzeris possble
with Eye Scan. The eye opening viewed with Eye Scan helps the user know how
much margin the logic anayzer has, whereto sample and at what threshold. Any
probe resporse that exhibits overshod, ringing, robe nonflatness nase, and aher
issues al deteriorate the eye opening seen by the logic analyzer. The following eye
diagramsweremeasured using Eye Scan while probed mid-bus ona 50!
transmisson line load terminated at the receéver. The data pattems were generaed

usinga 2231 pseudorandam hit sequence (PRBS.

Eye opening measurement schematic

The following dots weremade onan Agilent 1676 logic analyzerusing an
Agilent 8133A puse generaor with a 250 srise time converter. The following
measurements use Eye Scan to show the margin at 800, 1250and 150MT/s.
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Eye Opening E537879A

100 mV per division

500 ps per division

Logic analyzer eye opening for a PRBS signal of 500mV p-p, 800Mb/s
datarate

100 mV per division

500 ps per division

Logic analyzer eye opening for a PRBS signal of 500mV p-p, 1250Mb/s
datarate
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Chapter 3: Operéing the Probes
Eye Opening E537879A

100 mV per division

M

500 ps per division

Logic analyzer eye opening for a PRBS signal of 500mV p-p, 1500Mb/s
datarate

(XXX XXX

100 mV per division

500 ps per division

Logic analyzer eye opening for a PRBS signal of 200mV p-p, 1500Mb/s
datarate
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Circuit Board Design

Design consideraions when youlayout your circuit board.
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Chapter 4: Circuit Board Design
Transmission Lin e Considerations

@hity)

Transmisson Line Considerdions

Stubs conneding signal transmisson lines to the connedor shoud be as short as
feasible. Longer stubs will cause more loading and refledions onatransmisson
line. If the eledricd length of astubis lessthan 1/5 o the signal rise time, it can be
modeled as alumped capadtance. Longer stubs must be treged as transmisson
lines.

Asaume you areusing FR-4 PCboard material with a dieledric constant of ~4.3for
inner{ayertraces (microstrip). For example, A 0.28cm longstubin an innerlayer
has a propagation delay of ~20 ps. Therebre, for a signal with arise time of 100 s
or greder, a0.28cm stub will behave like a capadtor.

Thetracecgpadtance per unit length will depend onthe tracewidth and the spadng
to ground @ power planes. If thetraceis laid ou to have a charaderistic impedance
of 50 ohms it turns ou that the capadtance per unit length is ~ 1.2 g=/cm. Therefore
the 0.28cm stubin the previous example would have an effedive cgpadtance equal
t0~0.34 g~

This tracecgpadtanceis in addition to the probe load model.
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Remmmended Routing

DO

Recommended Routing

16-bit differential flow-through routing

The probe load models provided in the previous chapter do nd include the vias and
short stubs shown in this drawing. The additional load onthe tamget due to this rating
is very topdogy dependant. You reed to consider these effeds in addition to the
puhished probe load.

DOn
D1
Di1n

Signal Tracks on 13mil ctrs

Ground Tracks 13mils wide

Vias on 39.8m ctrs (2.0mm)
Vias 1mm drill size, 25mil pad si

D14
D14n,
D15
D15n'

Clk
Clkn

99 100
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Reommmended Routing

16-bit differential signal pairsbroken out to dternate sides

DO 1 2 —
L — )
DOn / Di1n
\% D1
P———— AN ——
P — FIRAN ——
o——] AN .
[ — FRA N —)
y AN
AN
—— y AN ——
[ — VR U —)
[ — AN ——
o——] FIN .
o——] AN ——
D14
P — FIAN ——
D14n — / — D15n
— A\ D15
[y — .
[ — —
o—T—] ——1
Clk ]
Clkn /S \
P — ——1
[— —
o—] —
— —
— —
/99 100 —
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Chapter 4: Circuit Board Design

1676 Data and Clock Inputs per Operating M ode

1676QA Data and Clock Inpus per Operaing Mode

The foll owing table shows the number of data and clock inputs for ead conredor
on you tamget system for the various operaing modes of your 1676 logic

analyzer
167607 E5378A E5378A with E537A E5379A with E5380A
Operating half-channel half-channel
M ode adapter E5386A adapter E5386A
Synchronous 32 cata N/A 16 ceta N/A 32 dita
(state) plus2 plus1 plus 2
analysis clock inpus clock input clock inpus
200Mbs, (seenate 1) (seenae 1) (seenate 1)
400Mbl/s,
800Mb/s
Synchronous 16 dhta 32 dita 8 data 16 cbta N/A
(state) plus1 plus 2 plus1 plus 2
analysisl clock input clock inputs clock input clock inpus
250Mb/s (seenate 2) (seenate 2) (seenae 2) (seendte 2)
1500Mb/s
32 cta N/A 16 dita N/A 32 dita
Eye scan
mode plus 2_ plus 1_ plus 2_
800Mb/s clock inputs clock input clock inputs
(seenate 1) (seenael) (seenate 1)
Eye scan 16 cata 32 cata 8 data 16 data N/A
mode plus 1 plus 2 plus1 plus 2
1500M b/s clock input clock inputs clock input clock inpus
(seenate 2) (seenate 2) (seenae?2) (seenae 2)
32 ita N/A 16 dita N/A 32 cata
Timing plus 2 plus1 plus 2
mode clock inpus clock input clock inpus
(seenate 3) (seenae3) (seenate 3)

Note 1: Inthe 200Mb/s, 400Mb/s, and 800Mb/s synchronots (state) anal-

ysismodes, and the 800Mb/s eye scan mode, thereis one clock input
which must be routed to the clock input on pod 1(of the master modue,
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Chapter 4: Circuit Board Design
1676 Data and Clock Inputs per Operating M ode

in amulti-card set). The clock inpus on dher pods can be assigned to
labels and acquired as data inpus.

Note 2: In the 1250Mb/s and 1500Mb/s synchronous (state) analysis
modes, andin the 1500Mb/s eye scan mode, the clock inputs on cher
pods cannat be assigned to labels and aaquired as data inpus.

Note 3: In asynchronots (timing) analysis all inpusincluding clocks can
be aqyuired and assigned to labels.

- Toredize 17 datainpus (in full-channel mode) whil e using time tags
in additionto aclock input onasingle 1676\ modue or onthe master
moduein amulti-cad set, youmust route the data signals to pod 2and
the clock to pod 1 A convenient way to avoid laying ou a secondcon-
nedor to conred only the clock signal is to use the Agilent E5382A fly-
ing-leal set to make the connedion to the clock.

- To usethe qudifierinpu for eye scan, the qualifier signal must be
routed to the clock input on pad 2 (K clock), and the clock must be
routed to the clock input on pod 1(J clock), ead onthe master modue
in cese of amulti-card set.

- In amultiple-cad set, the clock used for synchronous (state) analysis
must be routed to the clock input on pod 1 6the master modue. On a
single cad, the clock must be routed to the clock input on pod 1.
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Thresholds

Thresholds

E5378A 100pin single-ended probe

Datainputs

The E5378A 100-pin singe-ended probe has two inpus for a user-suppied
threshold vdtage for the datainputs, ore for the even podand ore for the odd pod.
Thethreshdd inpus (pins 87 and 8§ may be groundkd, left open, ar conreded to a
dc power suppy. For ead goup d datainpus, youmay either.

e Suppy athreshold vdtage between -3V dc and +5V dc to the threshold input.
Thelogic anadyzerwill usethis threshold to detemrmine when the signal is high a
low.

Or
¢ Adjustthelogic threshod in the userinterfaceto between -3V dc and +5V dc.

The advantages of suppying athreshold vdtage viathe threshold input onthe probe
are

¢ A threshdd suppied from the sourcewill typicdly tradk changesin suppy
voltage, temperaure, etc.

¢ A threshdd supplied from the target is typicdly the same threshold that the
target system'slogic uses to evaluate the signals. Therebre the data captured by
thelogic analyzerwill be conguent with the data as interpreted by the target
system.

Clock input

The clock input to the E5378A probe is differential. If yousuppy a differential
clock, youshoud seled the "differentiad” optionin the clock threshold user
interface

If your system uses a single-ended clock signal, the clock input shoud be either
grounced or conneded to adc power suppy. You may:
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Thresholds

* Groundthe clock input and adjust the clock threshold from the userinterfaceto
between -3V dc and +5V dc.

Or

* Suppy athreshdd reference voltage between -3V dc and +5V dc to the clock
inpu. In this case, the clock threshold in the userinterfaceshoud be set to zer.

If your circuit uses aresistive dividerto provide athreshold reference, be sure to
consider the equivaent circuit consisting d the 20k resisor conreded to +0.75V
asshown on ege 34and 35.

The threshd d for the clock input has a separae adjustment in the userinterface
independent of the datainpus.

E5379A 100pin differential probe

Data inputs

If youareusingthe E5379A 100pin dfferential probe to acquire differential
signals, youwould namally all ow the logic analyzerto discriminate between high
and low states based onthe crossover of the data and data inpus.

Youmay aso usethe E5379A 100-pin dfferential probe to acquire single-ended
signals. If you areusing the E5379A probe to aaquire single-ended signals, you
shoud either groundthe datainpLts or conred themto adc powersupply. Youmay:

+ Groundthe data inputs and adjust the threshald in the user interface
Or

+ Suppy athreshold reference voltage to the data inputs. In this case, the
threshald in the userinterfaceshoud be set to zer.

If your circuit uses aresistive dividerto provide a threshad reference, be sureto
consider the equivalent circuit consisting d the 20k resisor conneded to +0.75V
as shown on age 34and 35.

Clock input

The same choices exist for the clock input onthe E5379A 100-pin differential probe
as outlined above for the datainpus. The clock inpu has a separae, independent
threshold adjustment.
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Thresholds

E5380A 38-pin single-ended probe

All inpus onthe E5380A 38-pin probe aresingle-ended. The E5380A probe does
not have athreshdd referenceinput. When you se the E5380A, youadjustthe
logic threshald in the userinterface

The clock input onthe E5380A is single-ended. The clock threshold may be
adjusted independent of the data.

Signal Access

L abels split acrossprobes

If alabd is split acrossmore than ore pod,this lealsto restrictionsin triggering.
Referto "Triggering with the Agilent 1676(\" (Agilent pulicaion number 5988
2994EN) for more details.

Reordered bits

If bits need to be reordered within alabel, this leads to additional restrictionsin
triggering. Spedficdly, equaliti es can be used to evaluate the value of alabel with
reordered hits, but inequaliti es cannat be used. You may be able to avoid the need to
reorder bits in alabel by routing signals to appropriate pins onthe probe connedor.
Referto "Triggering with the Agilent 1676(\" (Agilent pulicaion number 5988
2994EN) for more details.
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Half-channel 1.5Gb/smode (16763 only)

In the half-channel 1.5Gb/s mode, the 16760\ analyzeraccesses only the even
channels (0,2,4,etc.). In the Format userinterface the conredionswithin a pod(16-
signal group) aremapped as foll ows:

Connector Connection namein this  Referencein format
pins document (pages 21- 24) window

7,8 DO Bit0

15,16 D2 Bitl

23,24 D4 Bit2

31,32 D6 Bit3

39,40 D8 Bit4

47,48 D10 Bit5

55,56 D12 Bit6

63,64 D14 Bit7

Note that in the 1.5Gb/s half-channel mode, the clock inputs cannat be assigned as
bits in alabel.

E5386A Half-channel Adapter. The ES386A can be used with the E5378A
100-pin Singe-ended Probe or the E5379A 100-pin Differential Probe to map the
signals from the 100-pin Samtecconredor to the 1676 when operaingin half-
channel state mode.

1676024
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Reommmended Realing

A list of recommended reading for more information abou systemsand high-speed
digital design.
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For More Information

For More Information

MECL System Design Handbook

Blood, William R. Jr., "MECL System Design Handbook 4th edition, 1988,
published by Motorola. This handbookcan be ohtained from ON Semicondtctor on
theweb. Go to <http://onsemi.com>. Click on "On-line ordering" under
"Documentation.” Click onthe link "Generd seard." Typein "HB205' in the
"Document number" field. Click "Submit." To view the document orline, click on
"PDF" in the right-hand column titled "PDF MFAX." Or order a hardcopy o the
handbook online.

High-speed Digital Design

Johrson, Howard W., and Martin Graham, "High-speed Digital Design," Prentice-
Hall, 1993,ISBN 0-13-3957241

Designing High-speed Target Systemsfor Logic
Analyzer Probing

“Designing High-speed Target Systemsfor Logic AnalyzerProbing” Agilent
Techndogies applicaion nde pulication number 5988298%N.
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Conredors and Shrouds

A table of part numbers for ordering conredors, shrouds, and kits.
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Chapter 6: Conredors and Shrouds
Ordering Probing Connectors and Shrouds

Ordenng Probing Conredors and Shrouds

Conredors and shrouds may be ordered in kits or ordered separaely. Seled a
suppat shroud appropriate for the thicknessof your PC board. The following table
lists the Agil ent part numbersfor eac.

CAUTION: The suppat shrouds marked with an asterisk in the foll owing table aremade of
condctive metal. Careshoud be taken to avoid shorting adjacent boards or
comporents with the shrouds. For this reasonit may be advisable nat to conred the
shrouds to ground.

For Probe . . For Target PC Board
Modd # Agilent Part Number Consigs of Thickness
ES5378A & 1676068702 5Mating Conredors & upto 1.57mm(0.062in.)
ES37A 1676068703 5 Suppat Shrouds upto 3.05mm (0.120in.)
12533620(or Samtec 1 10Gpin Mating Connedor n/a
#ASP-6506701)
1676002302 1Suppat Shroud* upto 1.57mm (0.062in.)
1676002303 1Suppat Shroud* upto 3.05mm (0.120in.)
E5380A E534668701 5MICTOR Conredors upto 1.57mm(0.062in.)
& 5 Suppat Shrouds
E534668700 5MICTOR Conredors 1.575t0 3.175mm
& 5 Suppat Shrouds (0.062to 0.125in.)
12527431 1MICTOR Conredor na
AMP part #2-7670042 1 MICTOR Conredor n/a
E534644701 1Suppat Shroud upto 1.57mm (0.062)
E534644704 1Suppat Shroud 1.57%0 3.175mm
(0.062to 0.125in.)
E534644703 1Suppat Shroud 3.1750 4.318mm

(0.125t0 0.70in.)

60



I ndex

A
adapter, E5386A half-channel, 15

C

circuit board design, 47
cleaning the instrument, 63
clock inpus, 51
E5378A, 53
E5379A, 54
conredor part nunbers, 59
conredor spedficaions
E5378A 100-pin singe-ended
probe, 18
E5379A 100-pin dfferential
probe, 18
E5380A 38pin single-ended
probe, 25

E5386A Half-channel Adapter, 30

D

datainpus, 51
E5378A, 53
E5379A, 54
design
high-sped digital, 58
MECL system, 58
designtheory, 47
differential inpu amplitude
definition, 13
differential probe, 13
dimensions
100-pin dfferentia probe, 20
100-pin single-ended probe, 20
38-pin MICTOR connedor
footprint, 25
38-pin single-ended probe, 27
half-channel adapter, 30
MICTOR conredor, 26
MICTOR suppat shroud, 26
Samtecconredor, 19
Samtec conredor footprint, 18
Samtecsuppat shroud, 19

E

E5378A 100-pin singe-ended
probe, 12

E5378A probeload, 34

E5379A 100-pin dfferential
probe, 13

E537A probeload, 34

E5380A 100-pin singe-ended
probe, 14

E538MA probe load, 35

E5386A half-channel adapter, 15

eledricd consideraions, 33

equivaent probe loads, 34

eyeopening, 43

eyescan, 43, 51

H

half-channel adapter, 2, 3, 15, 30
half-channel mode, 56

impedance, 36
inpu impedance, 36
instrument, cleaning the, 63

L
labels, 55

M
medhanicd consideraions, 17
MICTOR
compatible probe, 25
conredor, 25
suppat shroud, 26

number of probes required, 10

o

operding mode, 51
ordering paits, 60

P
pinou
E5378A 100-pin single-ended
probe, 21
E537%A 100-pin dfferential
probe, 23
E5380A 38-pin single ended
probe, 28
E5386A used with E537A, 32
E5386A used with E6378A, 31
probe
E5378A 100-pin single-ended,
2,12
E537%A 100-pin dfferential, 3, 13
E5380A 100-pin single-ended, 14
E5380A 38-pin single-ended, 3, 25
equivalent loads, 34
number required, 10
spedfications, 18, 25
state speed, 11
probing ogions, 9

R

recommended realing, 57
reorderal hits, 55

required number of probes, 10
routing, 49

S

Samtec
compatible probes, 18
conredor, 18, 19
suppat shroud, 19
shroud part numbers, 59
signal access 55
single-ended probe, 100pin, 12
single-ended probe, 38-pin, 14

61



I ndex

spedfications
E5378A 100-pin singe-ended
probe, 18
E5379A 100-pin dfferentia
probe, 18
E5380A 38-pin single-ended
probe, 25
E5386A Half-channel Adapter, 30
state speed suppated, 11
step inpus, 40
suppated state speed, 11
synchronots state analysis, 51

T

TDT, 37

threshalds, 53
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Safety
Notices

This apparatus has been
designed and tested in accor-
dance with IEC Publication 1010,
Safety Requirements for Mea-
suring Apparatus, and has been
supplied in a safe condition.
This is a Safety Class | instru-
ment (provided with terminal for
protective earthing). Before
applying power, verify that the
correct safety precautions are
taken (see the following warn-
ings). In addition, note the
external markings on the instru-
ment that are described under
"Safety Symbols."

Warnings

« Before turning on the instru-
ment, you must connect the pro-
tective earth terminal of the
instrument to the protective con-
ductor of the (mains) power
cord. The mains plug shall only
be inserted in a socket outlet
provided with a protective earth
contact. You must not negate
the protective action by using an
extension cord (power cable)
without a protective conductor
(grounding). Grounding one
conductor of a two-conductor
outletis not sufficient protec-
tion.

« Only fuses with the required
rated current, voltage, and spec-
ified type (normal blow, time
delay, etc.) should be used. Do
not use repaired fuses or short-
circuited fuseholders. To do so
could cause a shock or fire haz-
ard.

« If you energize this instrument
by an auto transformer (for volt-
age reduction or mains isola-
tion), the common terminal must
be connected to the earth termi-
nal of the power source.

* Whenever it is likely that the

ground protection is impaired,
you must make the instrument
inoperative and secure it against
any unintended operation.

« Service instructions are for
trained service personnel. To
avoid dangerous electric shock,
do not perform any service
unless qualified to do so. Do not
attempt internal service or
adjustment unless another per-
son, capable of rendering first
aid and resuscitation, is present.

« Do not install substitute parts
or perform any unauthorized
modification to the instrument.

« Capacitors inside the instru-
ment may retain a charge even if
the instrument is disconnected
from its source of supply.

« Do not operate the instrument
in the presence of flammable
gasses or fumes. Operation of
any electrical instrument in such
an environment constitutes a
definite safety hazard.

« Do not use the instrument in a
manner not specified by the
manufacturer.

To clean the instrument

If the instrument requires clean-
ing: (1) Remove power from the
instrument. (2) Clean the exter-
nal surfaces of the instrument
with a soft cloth dampened with
a mixture of mild detergent and
water. (3) Make sure that the
instrument is completely dry
before reconnecting itto a
power source.

Safety Symbols

A

Instruction manual symbol: the
product is marked with this sym-
bol when it is necessary for you
to refer to the instruction man-
ual in order to protect against
damage to the product..

’

Hazardous voltage symbol.
|

Earth terminal symbol: Used to
indicate a circuit common con-
nected to grounded chassis.
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Restricted Rights Legend

If software is for use in the per-
formance of a U.S. Government
prime contract or subcontract,
Software is delivered and
licensed as “Commercial com-
puter software” as defined in
DFAR 252.227-7014 (June 1995),
or as a “commercial item” as
defined in FAR 2.101(a) or as
“Restricted computer software”
as defined in FAR 52.227-19
(June 1987) or any equivalent
agency regulation or contract
clause. Use, duplication or dis-
closure of Software is subject to
Agilent Technologies’ standard
commercial license terms, and
non-DOD Departments and
Agencies of the U.S. Govern-
ment will receive no greater
than Restricted Rights as
defined in FAR 52.227-19(c)(1-2)
(June 1987). U.S. Government
users will receive no greater

than Limited Rights as defined in
FAR 52.227-14 (June 1987) or
DFAR 252.227-7015 (b)(2)
(November 1995), as applicable
in any technical data.

Document Warranty

The material contained in
this document is provided
“asis,” and is subject to
being changed, without
notice, in future editions.
Further, to the maximum
extent permitted by applica-
ble law, Agilent disclaims
all warranties, either
express or implied, with
regard to this manual and
any information contained
herein, including but not
limited to the implied war-
ranties of merchantabili ty
and fitness for a particular
purpose. Agilent shall not be
liable for errors or for inci-
dental or consequential
damages in connection with
the furnishing, use, or per-
formance of this document
or of any information con-
tained herein. Should Agi-
lent and the user have a
separate written agreement
with warranty terms cover-
ing the material in this docu-
ment that conflict with these
terms, the warranty terms in
the separate agreement
shall control.

Technology Licenses

The hardware and/or software
described in this document are
furnished under a license and
may be used or copied only in
accordance with the terms of
such license.

WARNING

A WARNING notice
denotes a hazard. It calls
attention to an operating
procedure, practice, or
the like that, if not
correctly performed or
adhered to, could result
in personal injury or
death. Do not proceed
beyond a WARNING
notice until the indicated
conditions are fully
understood and met.

CAUTION

A CAUTION notice
denotes a hazard. It calls
attention to an operating
procedure, practice, or
the like that, if not
correctly performed or
adhered to, could resultin
damage to the product or
loss of important data. Do
not proceed beyond a
CAUTION notice until the
indicated conditions are
fully understood and met.
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