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NOTI CE
Copyri ght

Not i ce

Varranty

© 1998 Agil ent Technol ogi es 1999, 2000.
Agi | ent Technol ogi es Deut schl and GrbH
Herrenberger Str. 130

71034 Boebl i ngen

CGer many

No part of this manual may be reproduced in any formor by any neans
(including electronic storage and retrieval or translation into a foreign
| anguage) without prior agreenent and witten consent from Agilent
Technol ogi es Inc. as governed by United States and internationa

copyright | aws.

The material contained in this document is subject to change without
notice. Agilent Technol ogi es makes no warranty of any kind with regard

to this material, including, but not Iimted to, the inplied warranties of
nmerchantability and fitness for a particul ar purpose. Agilent

Technol ogi es shall not be liable for errors contained herein or for

i nci dental or consequential damages in connection with the furnishing
performance, or use of this material

Thi s Agil ent Technol ogi es product has a warranty agai nst defects in
materi al and workmanship for a period of three years fromdate of

shi pnent. During the warranty period, Agilent Technologies will, at its
option, either repair or replace products that prove to be defective. For
warranty service or repair, this product nust be returned to a service
facility designated by Agilent Technol ogi es. The Buyer shall pay Agilent
Technol ogi es round-trip travel expenses. For products returned to
Agi l ent Technol ogies for warranty service, the Buyer shall prepay

shi ppi ng charges to Agilent Technol ogi es and Agil ent Technol ogi es shal
pay shipping charges to return the product to the Buyer. However, the
Buyer shall pay all shipping charges, duties and taxes for products
returned to Agilent Technol ogi es from another country.

Agi l ent Technol ogies warrants that its software and firnmnare desi gnated
by Agilent Technol ogies for use with an instrunent will execute its
programming instructions when properly installed on that instrunent.
Agi | ent Technol ogi es does not warrant that the operation of the

i nstrunent software, or firmvare, will be uninterrupted or error free

Limtation of Warranty

The foregoing warranty shall not apply to defects resulting from

i mproper or inadequate maintenance by the Buyer, Buyer-supplied
software or interfacing, unauthorized nodification or msuse, operation
outside of the environnmental specifications for the product, or inproper
site preparation or maintenance. No other warranty is expressed or

i mplied. Agilent Technol ogies specifically disclains the inplied
warranties of nerchantability and fitness for a particul ar purpose.

Excl usi ve Renedi es

The renedi es supplied are the Buyer’s sole and excl usive renedies.

Agi l ent Technol ogi es shall not be liable for any direct, indirect, special
i ncidental, or consequential damages, whether based on contract, tort or
any other |egal theory.

Certification

Agi | ent Technol ogies certifies that this product met its published
specifications at the time of shipnent. Agilent Technol ogies further
certifies that its calibration nmeasurenents are traceable to the United
States Institute of Standards and Technol ogy, to the extent allowed by
the Institute's calibrating facility, and to the calibration facilities
of other International Standards Organi zati on nmenbers.
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Servi ces and Support
Agi | ent Technol ogi es provi des superior education, consulting, and
techni cal support services
Product nmmi ntenance agreenents and ot her custoner assistance agreenents
are avail able for Agilent Technol ogi es products on the Wb.
Pr oduct -specific support information by nodel nunber, product category
or key termyou can find on the Wb

For any assi stance, contact your nearest Agilent Technol ogi es Service
Ofice.

Assi st ance
Any adj ustnment, maintenance, or repair of this product must be
performed by qualified personnel. Contact your custoner engineer
t hrough your | ocal Agilent Technol ogi es Service Center. You can find
your | ocal T&M service contact on the Web at.

Safety Information

The followi ng general safety precautions nust be observed during al
phases of operation of this instrument. Failure to conply with these
precautions or with specific warnings el sewhere in this nmanual violates
saf ety standards of design, manufacture, and intended use of the

i nstrunent. Agilent Technol ogies Inc. assunes no liability for the
custoner's failure to conply with these requirements

Gener a
This product is a Safety Class 1 instrunent (provided with a protective
earth terminal). The protective features of this product may be inpaired
if it is used in a manner not specified in the operation instructions.

Capacitors inside the instrument may retain a charge even if the
instrunent is disconnected fromits source of supply.

Al Light Emitting D odes (LEDs) used in this product are Cass 1 LEDs
as per | EC 60825-1

Envi ronnental Conditions
This instrument is intended for indoor use in an installation category |1,
pol lution degree 2 environment. It is designed to operate at a maxi mum
relative hunmidity of 95% and at altitudes of up to 2000 neters. Refer to
the specifications tables for the ac nains voltage requirenents and
ambi ent operating tenperature range

Bef ore Appl yi ng Power
Verify that the product is set to nmatch the available |line voltage, the
correct fuse is installed, and all safety precautions are taken. Note the
instrunent's external markings described under in Safety Synbol sl bel ow.

G ound the Instrument
To mi nimze shock hazard, the instrunent chassis and cover nust be
connected to an electrical protective earth ground. The instrument nust
be connected to the ac power mains through a grounded power cabl e,
with the ground wire firmy connected to an electrical ground (safety
ground) at the power outlet. Any interruption of the protective
(groundi ng) conductor or disconnection of the protective earth term nal
wi Il cause a potential shock hazard that could result in personal injury.

Fuses
Only fuses with the required rated current, voltage, and specified type
(normal blow, tine delay, etc.) should be used. Do not use repaired fuses
or short-circuited fuse holders. To do so could cause a shock or fire
hazar d
Do Not Operate in an Expl osive At nosphere
Do not operate the instrunent in the presence of flanmmabl e gases or
funes.

Do Not Renove the |nstrument Cover
Operating personnel nust not renove instrunent covers. Conponent
repl acenent and internal adjustments nmust be made only by qualified
servi ce personnel
Instrunments that appear damaged or defective should be made
i noperative and secured agai nst uni ntended operation until they can be
repai red by qualified service personnel
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Saf ety Synbol s

In the manual s

VARNI NG

CAUTI ON

Caution (refer to acconpanyi ng docunents)

Prot ect ed conductor synbol .

The WARNI NG si gn denotes a hazard. It calls attention to a
procedure, practice, or the like, which, if not correctly perforned
or adhered to, could result in personal injury. Do not proceed
beyond a WARNI NG sign until the indicated conditions are fully
under st ood and net.

The CAUTI ON sign denotes a hazard. It calls attention to an operating
procedure, or the like, which, if not correctly performed or adhered to
could result in damage to or destruction of part or all of the product.
not proceed beyond a CAUTION sign until the indicated conditions are
fully understood and net.
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| nstall ati on

Pl ease refer to the Quick Start Guide and the Reference Quide
see Manual s

Using the Instrunent..

Pl ease refer to the Quick Start Guide and the Reference Guide
see Manual s

Repair Strategy...

Repai r by exchange Boards/Assies is provided for the
Agi l ent 81100 Pul se/ Pattern CGenerator Famly.

These Boards/ Assies are not repairable in the field and
the Assy Exchange Programis used!

Exchange Part is the conpl ete Board/ Assy.

Serial Nunbers (Minfrane and Channels) stays with the custoner.

Pl ease refer to Chapter 4, Exchanging the Mdul es
and Chapter 5, Assenbly-level Parts List
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Troubleshooting

Pl ease refer to the nodel's Reference Quide,
p/ n 811xx-91021
for nore informati on on Warnings and Errors.

In addition refer to Secti on,

| CONFI § Screen - Selftest
Chapter 2 - Programm ng Reference
- : SYST: ERR?
- 1 SYST: WARN?
- 1 SYST: WARN: STR?
- 1 SYST: WARN: BUFF?

Initial Tests

There could be a nunber of reasons why the instrunment shows no
signs of operation. If the instrunent appears to be dead,
proceed as indicated bel ow

Connect the AC Line Power Cord to the instrunent's rear main
power inlet.

Switch the Power Switch to ON

If the display is '"working', proceed with Selftests.

If the display stays dark, do the follow ng
PRELI M NARY CHECKS

* |s AC Line Power avail abl e?

-> N Provi de AC Li ne Power!

I

Y

I

* |s AC Line properly connected?

-> N Connect AC Line Power!

I

Y

I

* |s AC Line Fuse OK?

-> N Change AC Line Fuse!

I

Y

I

* |s the Display' working' now? FANs runni ng?
-> N Proceed Power Supply Tests
I

Y

I

*

Proceed with Selftests

Power Supply Tests

There are three fans on the rear of the unit. Are they running?

The Power Supply Mdul e do have a fan of it's own.
Check if this fan i s running!

If not, follow the procedure to open the unit
i n Chapter Exchanging the Boards.
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The two cable sets (A, B) coning out of the power supply nodul e
are connected to the Mother/CPU Bd. and to the left and right of
the connectors A, B there are Test Points to nmeasure the voltages!

Power Supply Voltages

output voltage variations
+5V +.25V /-125V
+5VA +5V/-3V
+12V +6V/-36V
-12V -6V /+36V
-52V -26V /+.156V
2V -1V /+1V
+24V +12V [-72V

Sel ftests
The Power-Up Sel ftest runs the follow ng tests:
- Interface
- uProcessor - uP Selftest Failure Messages -
- ROM
- RAM
- Modul es - Modul e Selftest Failure Messages -
If this test fails you can press the HELP key to see a list of
the specific error nessages resulting fromthe test.
If the list is longer than the single screen, use the curser key
to scroll the list.
Note that a long error list can result froma single initial
error.
Therefore, begin to solve problens starting with the first
nmessage in the list and after the problemis cleared run the
Sel ftest agai n.
The 81100 Family has an additional built-in selftest.
Fromthe initial setup of the 811xxA sel ect MORE
| CONFIG screen and set up as follows:
GPIB Address: 10 |
MODIFY
Perform: Selftest
*Selftest
Group Params by: OUTPUT 1 / 2 .
Calibrate
PLL-Ref : Internal
LIMITS || TRG-LEV || MEMCARD | CONFIG |
\ S

Above is the CONFI G screen of the 81110A.

(The 81101A/ 81104A screen do not show the capability to
Calibrate the unit.)

(The 81101A screen do not show the capability to

Group Parans by: QUTPUT)

Press ENTER and wait till the Selftest ends.

In this test sone additional tests to the above shown tests
are done!

If the Selftest fails, a flashing E is displayed.
Press HELP to see the list of error nmessages.
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Together with the Performance Test and the Applications info
a confidence | evel of >96% can be assuned. This is because not
all possible settings and functions could be done and checked.

For every error message there are troubl eshooting tips given
in this chapter. If none of these hints may help, there n ght
be a problemwi th address decoding or the data bus drivers.

After a problemis cleared run Sel ftest again.

The unit tests the foll ow ng components in the
l'isted order:

conparator of clock input
conparator of external input
PLL
period divider of FPGA on Tining Board (*)
data-in register of TICGERICs
pattern menory)
strobe out
trigger out

9. Front ends

10. VCCs of TIGER-ICs
(*) Test #4 is not done during power up.

O~NTOITAWN PR

The follow ng bl ock schematic shows the

Test Points

of the above listed tests.

There are several possible causes for a failed test. A faulty
el ement may produce a long error list. In the follow ng, there
is alist of some conmponents, that affect different tests at
the same tine:

faulty components affected tests
ADC circuit Clock In, Ext. In, PLL, Strobe Out, Trigger Out, Low/High Level
Threshold DAC Clock In, Ext. In
Clock Input circuit Clock In, Strobe Out
PLL circuit PLL, Period Divider
Period TIGER IC Period TIGER, Pattern RAM, Strobe Out, Trigger Out, Low/High Level, VCOs
Delay/Width TIGER IC Delay TIGER, Width TIGER, Low/High Level, VCOs

Period FPGA(Timing VCOs
Brd.)

Hardwareregister 0 Clock In, Ext. In, PLL, Strobe Out, Trigger Out, Low/High L evel

Clock In, Ext. In, Pattern RAM, Strobe Out, Trigger Out, Low/High Level,
VCOs

Hardwareregister 2 Strobe Out, Trigger Out
Hardwareregister 3 Strobe Out, Trigger Out, Low/High Level, VCOs
Hardwareregister 4 Clock In, Ext. In, Period Divider

Hardwareregister 1

Repl aci ng Boards
Bef ore repl aci ng any board, nake sure that the unit is
calibrated properly and check the Power Supply.

If there are error nmessages concerning different boards,
begin with the first error and try to fix it with the
tips given in 'Error Description' and |ook in the above table.

Repl aci ng Ti m ng Board

Repl ace Tim ng Board, if only sone of the follow ng conponents

fail:
Cl ock Input conparator, External |nput conparator, PLL,
Period divider, Period TIGER IC, Pattern RAM Strobe Qut,
Trigger Qut, VCOO or 1
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Repl aci ng Del ay- W dth Board
Repl ace Del ay-W dth Board of the channel displayed in the error
nessage, if only some of the follow ng conponents fail:
Delay TIGER, Wdth TIGER VCO >= 2

A Del ay-W dth Board should only be replaced together with its
correspondi ng Frontend Board.

Repl aci ng Frontend Board
Repl ace Frontend Board of the channel displayed in the error
nessage, if only the following tests fail:

Low Hi gh Level

A Frontend Board should only be replaced together with its
correspondi ng Del ay- Wdt h Board.

For replacing boards, follow the procedure in Chapter
Exchangi ng t he Boards.

Sel f Test Messages
A conplete list of all Self Test Messages can be found here.

Regi ster Usage

The 81100 Firmnare uses the Standard Event Status,
Operation Status, and Questionable Status registers for
reporting instrument status, in accordance with the
SCPI standard. The following lists the bits used in each
regi ster, and what they are used for:

Regi ster: STANDARD EVENT STATUS REGQ STER Bit: 7
This bit is set every time the instrunent is powered on.

Regi ster: STANDARD EVENT STATUS REGQ STER Bit: O
This bit is set in response to the *OPC comrand

Regi st er: OPERATI ON STATUS REA STER Bit: 1
This condition is set whenever the instrunment starts
changing its output signals.

Regi ster: OPERATI ON STATUS REG STER Bit: 1
This condition is cleared whenever the instrunent has
finished changing its output signals, the external

signals are stable now.

Regi st er OPERATI ON STATUS REG STER Bit: 2
This condition is set whenever the instrument starts
changing its range.

Regi st er: OPERATI ON STATUS REQ STER Bit: 2
This condition is cleared whenever the instrunent has
finished changing its range, the external signals

are stabl e now.

Regi st er: OPERATI ON STATUS REQ STER Bit: 4
This condition is set whenever the instrument starts a
frquency neasurenent.

Regi st er: OPERATI ON STATUS REQ STER Bit: 4

This condition is cleared whenever the instrunent has
finished a frequency nmeasurenent, the nmeasurement result
can be obtai ned now.

Regi ster: QUESTI ONABLE STATUS REGQ STER Bit: O
Set/clear the QUESti onabl e STATus bit for VOL.Tage.
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Regi st er: QUESTI ONABLE STATUS
Set/clear the QUESti onabl e STATus bit

Regi st er: QUESTI ONABLE STATUS
Set/clear the QUESti onabl e STATus bit

Regi st er: QUESTI ONABLE STATUS
Set/clear the QUESti onabl e STATus bit

REGQ STER Bit:
for CURRent.

REGQ STER Bit:
for TIME

REGQ STER Bit:
for VOLTage.

Verify Installation

After replacing a board do a conplete
(and follow the Applications info) to
is working within specification (with

Page5 of5
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Troubleshooting

Sel f Test Messages

Possi bl e sel f test messages are:

- Mcroprocessor Sel ftest Failure Messages -

GPl B: -330, Self-test failed;

Selftest error: Mcroprocessor board failed
Local : Selftest error: Mcroproc. board failed
Hardware on the (Fi rmnare-)uProcessorboard doesn't work.
GPI B: -330, Self-test failed;

ROM test failed
Local : ROM test failed
Fl ash Epromis test failed on (Firmnare-)uProcessorboard
GPl B: -330, Self-test failed,;

RAM test failed
Local : RAM test failed
Static RAM s test failed on (Firmare-)uProcessorboard
GPI B: -330, Self-test failed;

Crystal Reference for uP | ost
Local : Crystal Reference for uP | ost

A loss of crystal reference has been detected and the VCO
is running at approxi mately half of nmaxi nrum speed,
determined froman internal voltage reference.

Normal |y the external crystal frequency is VCO reference.

GPI B: -330, Self-test failed;
VCO for uP has not | ocked
Local : VCO for uP has not | ocked

VCO i s enabl ed, but has not yet |ocked. Nornally VCO has
| ocked on to the desired frequency.

GPI B: -330, Self-test failed;
Unexpect ed Reset of uP
Local : Unexpect ed Reset of uP

The reset was caused by

- the powerup reset circuit

- the software watchdog circuit

- the system protection subnodul e halt nonitor

- a loss of frequency reference to the cl ock subnodul e
- the test subnodul e

Normally the | ast reset was caused by an external signal

or by the CPU executing a reset instruction.
GPl B: -330, Self-test failed;

Internal Serial Device Bus failed
Local : Internal Serial Device Bus failed
Internal serial device bus traffic over feedback path
has fail ed.

- Modul e Selftest Failure Messages -

Cl ock Input comparator test failed

The test of the clock input conparator failed.

Possi bl e cause:
External clock input connected to signal source.
Vol t age conparator out of order
Hardware registers 0, 1 and/or 4 out of order
Threshol d DAC out of order
ADC circuit not working correctly
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Description of this test:
The i npedance of the clock input is set to 50 Chm
Conparator is enabl ed.
Threshold is set to its m ni mum (0x0000).
It is checked, if the neasured signal is equal to a
logical ‘0. (V_ADC value is smaller than 1470.)
Threshold is set to its maxi mum (OXOFFF).
It is checked, if the neasured signal is equal to a
logical ‘1. (V_ADC value is greater than 1470.)

Tr oubl eshoot i ng:
Make sure, that nothing is connected to clock input.
Check i nmpedance of clock input.
(Hardware register 1 may al so be faulty.)
Check whether clock input comparator is enabl ed.
(Hardware register 4 may al so be faulty.)
Check threshol d.
Check conparator output.
Check V_ADC val ue.
(Hardware register 0 may al so be faulty.)

Ext. Input conparator test failed
The test of the external input conparator fail ed.
Possi bl e cause:
External input connected to signal source.
Vol t age conpar ator out of order
Hardware registers 0, 1 and/or 4 out of order
Threshol d DAC out of order
ADC circuit not working correctly

Description of this test:
The i npedance of the external input is set to 50 Cm
Conparator is enabl ed.
Threshold is set to its mni nrum (0x0000).
It is checked, if the neasured signal is equal to a
logical ‘0. (V_ADC value is snmaller than 1470.)
Threshold is set to its maxi nrum (OxOFFF).
It is checked, if the neasured signal is equal to a
logical “1'. (V_ADC value is greater than 1470.)

Tr oubl eshoot i ng:

Make sure, that nothing is connected to external input.

Check i npedance of external input.
(Hardware register 1 may al so be faulty.)

Check whether external input conparator is enabl ed.
(Hardware register 4 may al so be faulty.)

Check whether external input conparator is enabl ed.

Check threshol d.

Check conparator output.

Check V_ADC val ue. (Hardware register 0 may al so be faulty.)

PLL test (internal xxx MHz) failed
The test of the PLL failed at the displayed internal PLL
frequency (250 Mhz, 333 MHz, 500 MHz, 666 MHz, 1000 MHz).
Possi bl e cause:

PLL I C out of order

VCO of PLL out of order

M ssing internal reference frequency

Hardware regi ster 0 out of order

ADC circuit not working correctly

Description of this test:
VCO of PLL is switched on, if it isn’t already on.
Internal referencefrequency is selected.
PLL frequency is set to 250 Mtz
(bel ow i tsm ni mum of 333 MHz).
It is checked,
if signal PLL_LOWhas its maxi mum | evel
(V_ADC val ue > 1210) and
signal PLL_H GH has its maxi mum | evel
(V_ADC val ue > 3180).
PLL frequency is set to its m ninmum of 333 Miz.
It is checked,
if signal PLL_LOWhas its mnimmlevel
(V_ADC val ue < 1210) and
signal PLL_H GH has its maxi mum | evel
(V_ADC val ue > 3180).
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PLL frequency is set to 500 Mz
(between its m ni mum of 333 Mz and maxi mrum of 666 Mz).
It is checked,
if signal PLL_LOWhas its mnimmleve
(V_ADC val ue < 1210) and
signal PLL_H GH has its maxi mum | evel
(V_ADC val ue > 3180).
PLL frequency is set to its nmaxi num of 666 Miz.
It is checked,
if signal PLL_LOWhas its mnimmleve
(V_ADC val ue < 1210) and
signal PLL_H GH has its maxi mum | evel
(V_ADC val ue > 3180).
PLL frequency is set to 1000 Mz,
beyond its maxi mum of 666 Miz.
It is checked,
if signal PLL_LOWhas its mnimmleve
(V_ADC val ue < 1210) and
signal PLL_H GH has its mnimmlevel
(V_ADC val ue < 3180).
VCO of PLL is switched off, if it was off before
this selftest.

Tr oubl eshoot i ng:
Check internal reference frequency (10 Mz).
(Hardware register 0 may al so be faulty.)
Check PLL IC.
(Hardware register 0 may al so be faulty.)
Check VCO of PLL
(Hardware register 0 may al so be faulty.)
Check signals PLL_LOWand PLL_H GH
Check V_ADC val ue
(Hardware register 0 may al so be faulty.)

Period divider test failed
The test of the period divider in the FPGA on the tining
board fail ed.
Possi bl e cause:
Counter 2 in FPGA out of order
MCLK di vi der out of order
PLL out of order
Hardware regi ster 4 out of order

Description of this test:

VCO of PLL is switched on, if it isn't already on

PLL frequency is set to 500 MHz.

MCLK di vider factor is set to 64.

Counter node of FPGA is enabled, counter 2 is used
as master for measurenent.

A preset val ue of OxFFFFFFFF is | oaded for counter 2
and a reset for this counter is done

Counting is started. ('start_count' bit is set.)

After 0.5 sec counting isstopped by disabling MCLK

di vi der.

It is checked, if the current contents of counter 2
i s between 0xFF000000 and OxFFF00000.

MCLK divider is enabled and 'start_count' bit is unset.

The ol d preset value of counter 2 is reloaded and a

reset for this counter is done

VCO of PLL is switched off, if itwas off before this

sel ftest.

Tr oubl eshooti ng:
If PLL test has failed before, go back to
troubl eshooting for PLL
Make sure, that the frequency at input of MCLK Divider
is 500 MHz and at output of MCLK Divider approxinately
500 MHz / 64 = 7.8125 MHz.

Period TIGER IC test failed
Delay TIGER IC test failed (ch. x)
Wdth TIGER IC test failed (ch. x)
The test of the DATAIN-shift-register on the
Peri od/ Del ay/ Wdth TIGER I C (channel x) fail ed.
Possi bl e cause:
TIGER | C out of order
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Description of this test:

The shift-in-register of the Period TIGERIC is tested
first, if a delay-width board is available, the shift
in register of the Delay and the Wdth TIGER I Cs are
checked afterwards.

Testing is done by conparing the shifted in val ue (0OxA5A)

with the read out val ue.

Pattern RAMtest fail ed

The test of the pattern RAM fail ed.

Possi bl e cause:
Pattern RAM out of order
Period TIGER I C out of order
Hardware register 1 out of order

Description of this test:

Period TICER IC is enabled to access pattern RAM
(Every read or wite access to the RAM generates a cl ock
edge which increnents the burst counter. The burst
counter generates the address signal for the RAM)

Period TICER IC is reseted.

Correct burst node is sel ected.

Burst counter in TIGERIC is |oaded with its nmaxi mum val ue.

Pattern RAM access i s enabl ed.

The following data is witten into RAM periodically
(all addresses are tested):
0x26, Ox6E, OxA7, OxEF, 0x30, 0x70, 0xB8, OxF1, 0x09, 0x02,
Ox4A, 0x83, O0xCB, 0x14, O0x5C, 0x95, 0xDD

Pattern RAM access i s di sabl ed.

Period TIGER IC is reseted.

Burst counter in TIGERIC is |oaded with its nmaxi mum val ue.

Pattern RAM access i s enabl ed.

Data is read from RAM and conpared with the value witten
in before.

Pattern RAM access i s disabl ed.

Period TICER IC is disabled to access pattern RAM

Period TICER IC is reseted.

Tr oubl eshooti ng:
Check whether pattern RAMis enabl ed and di sabl ed.
(Hardware register 1 may al so be faulty.)
Check whet her addresses are changi ng.
Check Period TIGER IC.

Tri gger and strobe Levels

Test Limts:

into 50 Ghm into open
| evel node val ue | ower upper | ower upper
limt limt limt limt
TTL- LOW ov -0.2v 0.5V -0.4Vv 1.0V
TTL-H GH 2.5V 2.1V 2.7V 4.2V 5.4V
ECL- LOW -1.8Vv -1.9v -1.5v -3.0V -2.0V
ECL-H GH - 0. 8V -0.95v  -0.7V -1.9v -1.4v
CASS- LOW - 1V -1.2v -0.8V -2.4v -1. 6V
CASS- H GH ov -0.2v 0.2 -0.4Vv 0. 4Vv

Strobe Qut test failed (TTL | ow)
Strobe Qut test failed (TTL high)
Strobe Qut test failed (ECL | ow
Strobe Qut test failed (ECL high)
The test of the strobe out signal at the level given in
brackets fail ed.
Possi bl e cause:
Strobe output circuit out of order
Hardware register 0, 1, 2 and/or 3 out of order
Period TI GER I C not worki ng
Clock input circuit not working
ADC circuit not working correctly

Description of this test:
Cl ock input inpedance is set to 50 Chm
Cl ock input is enabled.
Period TIGER ICis set into reset.
uP trigger event is cleared.
Period TIGER ICis set into this node:
cl ock source: Ext ernal d ock
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cl ock node: Cont i nuous
pul se type: Bur st
trigger source: TRIG N (uP)
cl ock edge: positive
arm edge: positive
formatter node: Rz

burst | ength: 2

Reset of Period TIGER IC is rel eased.
uP trigger event is set.
TTL node is set.
A positive edge is generated by changing the
cl ock-in-threshold from 0x0000 to OxOFFF.
(After setting 0x0000, there is a wait cycle
of 10.0 ms; after setting OXOFFF, there is a wait
cycle of 1.0 ns.)
It is checked, if TTL high level is
see Test Linmits
A positive edge is generated by changing the
cl ock-in-threshold from 0x0000 to OxOFFF.
(After setting 0x0000, there is a wait cycle
of 1.0 ns; after setting OxOFFF, there is a wait
cycle of 1.0 ms.)
It is checked, if TTL low |level is
see Test Linmits
ECL node is set.
A positive edge is generated by changing the
cl ock-in-threshold from 0x0000 to OxOFFF.
(After setting 0x0000, there is a wait cycle of 100.0 ns;
after setting OxOFFF, there is a wait cycle of 1.0 ns.)
It is checked, if ECL high level is
see Test Linmits
A positive edge is generated by changing the
cl ock-in-threshold from 0x0000 to OxOFFF.
(After setting 0x0000, there is a wait cycle of 1.0 ns;
after setting OXOFFF, there is a wait cycle of 1.0 ns.)
It is checked, if ECL |low |level is
see Test Linmits

Tr oubl eshoot i ng:
If clock input test has failed before, go back to
troubl eshooting for clock input.
If only TTL errors or only ECL errors occur, check whether
TTL-ECL switch is working.
(Hardware register 2 may also be faulty.)

Check whether signal TRIGOUT_N is |ow (high) and TRIGOUT_C
is high (low) for low (high) |evel at strobe output
connect or.

Check hardware register 3 for uP trigger event
(Signals UPTRIGN, UPTRI GC).

Check Period TIGER IC.

Check V_ADC val ue.

(Hardware register 0 may al so be faulty.)

Trigger Qut test failed (TTL | ow)

Trigger Qut test failed (TTL high)

Trigger Qut test failed (ECL | ow)

Trigger Qut test failed (ECL high)

The test of the trigger out signal at the |level given in

brackets fail ed.

Possi bl e cause:
Trigger output circuit out of order
Hardware register 0, 1, 2 and/or 3 out of order
External width nmode of Period TIGER | C not working
ADC circuit not working correctly

Description of this test:
Before starting this selftest, the TIGER I Cs nmust be set
to external w dth node.
TTL node is set.
uP trigger event is cleared.
(There is a wait cycle of 100.0 ns afterwards.)
It is checked, if TTL low |level is
see Test Linmits
uP trigger event is set.
(There is a wait cycle of 1.0 ns afterwards.)
It is checked, if TTL high level is
see Test Linmits
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ECL node is set.
uP trigger event is cleared.

(There is a wait cycle of 100.0 ns afterwards.)
It is checked, if ECL |low |level is

see Test Limts
uP trigger event is set.

(There is a wait cycle of 1.0 nms afterwards.)
It is checked, if ECL high level is

see Test Limts

Tr oubl eshoot i ng:

If only TTL errors or only ECL errors occur, check

whet her TTL-ECL switch is working.
(Hardware register 2 may also be faulty.)

Check whether signal TRIGOUT_N is |ow (high) and
TRIGOUT_Cis high (low) for low (high) level at strobe
out put connector.

Check hardware register 3 for uP trigger event

(Signals UPTRIGN, UPTRI GC).

Check Period TIGER IC.

Check V_ADC val ue.

(Hardware register 0 may al so be faulty.)

Low Lev error (no offs, xx ohm ch. x)
H gh Lev error (no offs, xx ohm ch. x)
The test of the low high level w thout offset and a source
i mpedance of xx ohm on Frontend (channel x) fail ed.
Possi bl e cause:
Frontend out of order
Wong calibration of Frontend
Hardware register 0, 1 and/or 3 out of order
External wi dth node of Period, Delay or Wdth
TIGER | Cs not wor ki ng
ADC circuit not working correctly

Low Lev error(pos offs, xx ohm ch. x)
Hi gh Lev error (pos offs, xx ohm ch. x)
Low Lev error (neg offs, xx ohm ch. x)
Hi gh Lev error (neg offs, xx ohm ch. x)
The test of the low high level with positivel/negative offset
and a source inpedance of xx ohmon Frontend (channel x) fail ed.
Possi bl e cause:
Frontend of fset anplifier out of order
Frontend out of order
Wong calibration of Frontend
Hardware register 0, 1 and/or 3 out of order
External wi dth nmode of Period, Delay or Wdth TIGER I Cs
not worKki ng
ADC circuit not working correctly

Description of this test:
Before starting this selftest, the TIGER I Cs nust be set to
external w dth node.
Dependi ng on the channel s being avail abl e, the Frontends
are tested according to their specific characteristics.
For every Frontend type the follow ng procedures are done:

Parameters are set to measure high and | ow
| evel (offset = 0 V).

uP trigger event is cleared.

It is checked, if the lowlevel voltage is in the all owed
range. (See bel ow)

uP trigger event is set.

It is checked, if the high level voltage is in the allowed
range. (See bel ow.)

Parameters are set to measure high and low level with a
positive offset of 1.0 V.

uP trigger event is cleared.

It is checked, if the lowlevel voltage is in the all owed
range. (See bel ow.)

uP trigger event is set.

It is checked, if the high level voltage is in the allowed
range. (See bel ow.)

If a negative offset is tested:
Parameters are set to measure high and low level with a
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negative offset of -1.0 V.

uP trigger event is cleared.

It is checked, if the |ow | evel
range. (See bel ow.)

uP trigger event is set.

It is checked, if the high |evel
range. (See bel ow.)

Conmon settings for every Frontend type:

voltage is in the all owed

voltage is in the allowed

term nation vol t age: 0.0 V
term nation resistor: 50.0 Chm
source i npedance of connected Frontend: 50.0 Chm
rise tine: 5.0 ns (Exception: HP 81112A 0.8 ns)
fall time: 5.0ns (Exception: HP 81112A 0.8 ns)
Specific settings:
81101A/ 81105A/ 81111A 10 V
sour ce i npedance: 50.0 Chm
test |evels:
no of fset:
-4.0V (allowed: -4.3 Vto -3.7 V)
4.0V (allowed: 3.7 Vto 4.3V
with pos. offset (1.0 V):
-3.0V (allowed: -3.3 Vto -2.7 V)
5,0V (allowed: 4.6 Vto 5.4V
with neg. offset (-1.0 V):
-5.0V (allowed: -5.4 Vto -4.6 V)
3.0V (allowed: 2.7 Vto 3.3V
81112A/ 81131A 3.8V
sour ce i npedance: 50.0 Chm
test |evels:
no of fset:
-0.5V (allowed: -0.62 Vto -0.38 V)
0.5V (allowed: 0.38 Vto 0.62 V)
with pos. offset (1.0 V):
0.5V (allowed: 0.38 Vto 0.62 V)
1.5V (allowed: 1.34 Vto 1.66 V)
with neg. offset (-1.0 V):
-1.5V (allowed: -1.66 Vto -1.34 V)
-0.5V (allowed: -0.62 Vto -0.38 V)
81132A 2.5V
sour ce i npedance: 50.0 Chm
test |evels:
no of fset:
-0.5V (allowed: -0.55 Vto -0.45 V)
0.5V (allowed: 0.45 Vito 0.55V)
with pos. offset (1.0 V):
0.5V (allowed: 0.45 Vto 0.55 V)
1.5V (allowed: 1.35 Vto 1.65 V)
with neg. offset (-1.0 V):
-1.5VvV (allowed: -1.65 Vto -1.35 V)
-0.5V (allowed: -0.55 Vto -0.45 V)

Tr oubl eshoot i ng:

Check calibration of Frontend (recalibrate it).

If only positive or

negative of fset fail ed,

check

of fset anplifier.

Check internal termination of Frontend.

Check hardware register 3 for uP trigger event
(Signals UPTRIGN, UPTRI GC).

Check TIGER | Cs.

Check V_ADC val ue.

VCO x failed test for
VCO x failed test for
VCO x failed test for
The VCO with internal

360MHz
540MHz
720MHz

(Hardware register 0 may al so be faulty.)

nunber x failed the selftest at the | ower

frequency limt / operating frequency / upper frequency limt.
The VCGCs are nunbered as foll ows:

0 Peri od TI GER VCO 1
1 Peri od TI GER VCO 2
2 Del ay TIGER VCO 1 (channel 2)
3 Del ay TIGER VCO 2 (channel 2)
4 Wdth TIGER VCO 1 (channel 2)
5 Wdth TIGER VCO 2 (channel 2)
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6 Del ay TIGER VCO 1 (channel 1)
7 Del ay TIGER VCO 2 (channel 1)
8 Wdth TIGER VCO 1 (channel 1)
9 Wdth TI GER VCO 2 (channel 1)

Possi bl e cause:
VCO uncal i br at ed
correspondi ng TI GER | C not wor ki ng
correspondi ng DAC not worki ng
FPGA on the timng board not working

(measurenment fail ed)

PLL not working (neasurenent failed)
Hardware register 1 out of order

Description of this test:

VCO of PLL is switched on, if it isn’t already on.

Dependi ng on the Del ay-Wdth Boards bei ng avail abl e,
the VCOs in the TIGER I Cs are tested. (Description of
VCO-test (see bel ow.)

The Period TIGER is tested | ast.
(Description of VCOtest see bel ow.

VCO of PLL is switched off, if it was off before this
sel ftest.

The test of a VCOis done in the follow ng way:

TIGERICis set into reset.

TIGER ICis set into this node:

cl ock source: I nternal VCO
cl ock node: Cont i nuous
pul se type: Pul ses
trigger source: TRIG N (uP)
cl ock edge: positive

arm edge: positive
formatter node: Rz

burst | ength: 1

External divider is disabled.
Internal period divider factor is set to 64.
Gscillator is enabled for calibration.
Reset of TIGER IC is rel eased.
Pul ses are started by triggering the Period TIGER I C
with the uP trigger event.
It is checked, if the neasured frequencies are in the
al | owed ranges:
tested: 360 MHz all owed: 342 MHz to 378 MHz
tested: 540 MHz all owed: 513 WHz to 567MHz
tested: 720 MHz allowed: 684 MHz to 756MHz
External divider is enabl ed.

Tr oubl eshoot i ng:

If PLL test has failed before, go back to troubl eshooting
for PLL.

Check whet her external divider of the correspondi ng
TIGER | C is disabl ed.

Check hardware register 3 for uP trigger event.

Check if Period FPGA (frequency measurement) is working
correctly.

Check corresponding TIGER I C

Conpl ete Listing of Firmwvare ERRORs + Description

Conpl ete Listing of BIOS ERRORs + Description
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Block Theory
a. pUProcessor Board
b. Ti m ng Board
C. Qut put Channel s
d. Power Supply
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Block Theory
3a

UProcessor Board

Gener al

The uProcessor Board controls the 811xxA. It receives data
from Fl ash- EEPROM and battery-backed Static RAM the Keyboard
and the GPIB interface. It comunicates with the boards in the
i nstrunent through the VXI-Interface. The pP. Bd. is designed
around the MC 68331 M croprocessor
Functional units are:

e CPU - Mtorola 68331 running at 16. 7TMHz

e 2MB Fl ash- EEPROM

e 256KB unbuffered RAM

e 256KB buffered RAM

e Battery, Battery Backup and Reset

e Beeper

e Cscillator

e GPIB interface

e PCMCI A slot for use with menory cards up to 2MB

e Display and Keyboard interface

e VXI interface

e 2 WXl slots

Feat ures

e GPI B progranmmabl e

e Interface - sanme as in Agilent 8110A
(di splay and keyboard are the sane,
new versi on of RPG board requiered)

e Address space of Fl ash- EEPROM and PCMCI A card
can be exchanged on startup by pressing a speci al
key conbination (‘1" & *3), to allow easy
software update (CPU running on nmenory card!).

Bl ock Di agram

Functional Units on the pP Board

Pagel of4



Service Guide Agilent 81100, uProcessor Block Theory

The M croprocessor PC Board's functional units, and what they are for:

Battery Backup
and Reset Sets conditions during power-up

Battery Supports the Static RAMs when the instrument
i s not powered

Beeper G ves an audi bl e warni ng tone and nakes a ‘click’
when a key is pressed

Boot Control Deci des whet her to boot the M croprocessor from
the flash EPROV or fromthe Menory Card

GCsci |l | at or Provi des clock pul ses for the M croprocessor

GPIB Interface For accessing the instrunent externally
- upl oadi ng and downl oadi ng of data,
- or for control

Di spl ay and Keyboard Interface
Interface to the display, keyboard and
Rot ary Pul se Generator (RPGQ

PCMCI A sl ot Al'l ows the usage of PCMCI A nmenory cards.
The nenory card contains battery-backed RAMs
containing different firmmvare and store/recall
data settings to that held in the Fl ash EEPROVs

Fl ash EEPROVs Contains the firnware that is used to specify
and control the instrument.

Buf f ered RAM Contains data that is regularly changing,
but has to be persistent when the power is down.

Unbuf f ered RAM Contains data that is regularly changing,
but may be | ost when the power is down.

VXl Interface Controls the VXI/VME bus, used to access the
i nstrunent specific nodul es.

VXl Slots Two slots to plug in the instrument specific
VXl nodul es.

Det ai | ed Description

Battery Backup and Reset
When power is applied to the Mcroprocessor Board, the timer
(formed by U4 and associ ated conponents) hol ds down the MPU Reset
line for a period exceeding 100ns. This allows tine for a general
MPU reset and a longer period for the MPU cl ock PLL to stabili se.
One half of the Static RAMs (Buffered RAM are backed up by the
battery when the instrument is switched OFF and during reset.
U4 di sconnects the battery and enabl es the Power Supply Voltage
via QL when the instrunment is switched ON and after reset.

(This section is on schematic sheet 1.)

Beeper
The beeper is directly driven by the MPU and inverter U32.
An MPU high output level is inverted to |ow by U32 for the other
pin of the beeper. The reverse applies when the MPU out put goes
low. The MPU pin toggling is driven by the firmwvare wich
provi des a nunber of frequencies for the beeper.

(This section is on schematic sheet 1.)

Boot Contr ol

If the front panel keys ‘1" and ‘3 are pressed during swtch-on,
the systemis booted fromthe Menory Card instead of the Flash
EEPROMS .

Gate U33 conbines the two keyboard signals and sets D-Flipflop U5.
Data fromthe Flipflop controls the nmultiplexer U3, which
generates the correct chip selects for the Flash EEPROVs and the
nmenmory card out of the corresponding chip selects fromthe MPU.
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During MPU reset the general -purpose 10 lines are regarded as
input lines. After reset they are configured as required
(by taking low certain lines on the MPU Dat abus) because they are
used as node select lines for the general 10 lines.
In this case, line 4 and line 9 are set to | ow by U32.

(This section is on schematic sheet 1.)

Di spl ay and Keyboard Interface
Di spl ay Enabling
Thi s description does not cover the Display Unit, which can be
considered as a replaceable unit.
The Display is blanked at systeminitialization to prevent
di spl aying of randominformation. It is activated by witing to
U27 to set signal LDl SPBL.
Shift register U2 controlling U34/U43 provides correct setup and
hold tines between Read/ Wite and valid Data Bus. Additionally,
the software waits 2ns between Read/ Wite cycle.
Resi stors R13 - R15 reduce overshoot.
(This section is on schematic sheet 1.)
Buf f eri ng
Buf fer U51 restores data rise and fall tinmes due to RFI filtering.
The main reason for buffering is to disable the data bus if used
by other circuits inside the shielded case, thus mnimsing RFI.
(This section is on schematic sheet 2.)

Keyboard
Whenever a key is pressed an interrupt is generated by gate U36.
U28 sequencially | atches data to produce 4 colums with a
‘travelling’ low level. If a key is pressed it connects a colum
to one of 8 rows formed by the inputs to latch U23. By reading
the 12 bit ‘word thus forned, the MPU can cal cul ate which key
was pressed, as each key has a uni que row col unm comnbi nati on.
(This section is on schematic sheet 4.)

Rot ary Pul se Generat or
Thi s description does not cover the RPG which can be considered
as a repl aceabl e unit.
U33 buffers the RPGinterrupt signal. U33 also provides the MPU
with a biffered directional signal.

(This section is on schematic sheet 1.)

GPIB Interface
U22 divides the systemclock frequency by 4 to produce the GP-1B
clock at approximately 4.2MHz. U24 is the GP-IB controller.
The LDRD (Low Data Read) signal is inverted by W4 to becone HDRD
(Hi gh Data Read). The Databus is buffered by U23. Data and
control lines are buffered by U25 and U26.

(This section is on schematic sheet 4.)

Gscil | ator
The MPU is clocked by an internal PLL oscillator, using an
external crystal. The crystal oscillates at 32.768kHz, prodicing
final operating frequencies of 8.38MHz during reset and 16. 78VHz
during normal operation. The crystal, Y1, is tuned by R11/R12
and C2, C3.

(This section is on schematic sheet 1.)

PCMCI A Sl ot

Thi s description does not cover the Menmory Card, which can be

considered as a replacable unit.

Buf feri ng of address and data busses is provided by U53 - U55.
(These sections are on schematic sheet 2 and sheet 6.)

Fl ash EEPROVs
These EEPROMs contain the current version of the firmware used
in the instrunent, but can be superceded by firmvare stored on a
nmenory card, which can take precedence at Bootup. The MPU can
downl coad a copy of the firmvare in the nmenory card to the Flash
EEPROMVS.

(This section is on schematic sheet 3.)

Stati c RAMs

These RAMs contain data that varies during operation.

Ul8 - U21 contain data that nust be retai ned, such as
configuration informati on. These RAM I Cs are battery-backed to
retain data during reset or after switch off. Ul4 - ULl7 are not
batt ery-backed.
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(This section is on schematic sheet 2.)

VXI - Sl ots
Buf f eri ng
The address- and databus is buffered by U3 - U1LO0.
The control signals on the VXI bus are buffered by Ul1l.
Control Signals
The control signals for the VXI bus are generated by the
VXl -Interface (U29).
(This section is on schematic sheet 2 and sheet 7.)

VXl -Interface

The VXl -Interface inplenents the requiered control signal

protocol for the VXI bus. The required data and address lines

are buffered by UlO to avoid the programmabl e | ogic device to

bl ock the MPU if the programed image is corrupt.

A conpl eted access to the VXI bus is reported to the MPU by

driving LDSACK1 to low. If the device on the VXI bus doesn’'t

respond correctly, the cycle is aborted by the MPU s internal

ti meout generation.

The progranmi ng of U29 is done via U30. The access to U30 is

enabl ed/ di sabl ed by signal LLATT_PROG (directly fromthe MPU).

The enabl i ng/ di sabling of U30 avoids accidently erasing of U29.
(This section is on schematic sheet 5.)
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Block Theory, Timing Boards

l. 81101A, 81104A, 81110A
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Ti m ng

Block Theory
3bl

Board 81101A, 81104A, 81110A

Gener al

The main task of the Tinming Board is to generate the period
signal, which drives the Del ay/ Wdth Board.
The heart of the Timng Board is a tinng generator IC

( TIGER3 : TImng GEneratoR 3"9 generation ),
which is basically an astable oscillator when it is running
wi thout external drive or triggering, or a nonostable oscillator
when triggered fromthe PLL or a source external to the
Timng Board. Triggering fromthe PLL provides greater period
accuracy and stability. Voltage sources and counters control
the period of the TIGER3 output signals.
TIGER3 is al so capabl e of producing a specified nunber of
pul ses, <called a burst.

Functional units are:
e Cl ock/Reference | nput
e External I|nput
e Strobe Qutput
e Trigger Cutput
e ECLK Divider
o PLL
e TICGER3
e Data RAM
e Cscillator Control Voltages
e Low noi se supply vol tage generation
e DVT BI CS hardware

e Address decoding, control registers and
Cal - EEPROM

Bl ock Di agram

Det ai | ed Description

DVT Bl OS Hardware (Sheets 1 to 4)

The DVT BICS hardware has the function to interface between
the VXl -Bus and the nmodul e specific hardware on the Tim ng
Board. This interface is acconplished via a |ocal processor.
This board is realized as a plug-in board to the Tim ng Board.
The conmplete VXI-interface-hardware is |ocated near the
J1-connector on the board.
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The board has buffers to the VXI-Bus, the nodul e hardware and
a FPGA. The FPGA does the arbitration between the |ocal CPU
and the VXl -Bus, contains the VX -Bus configuration registers
and ot her VXI-Bus specific functions.

The BI OS Board consists of the MC68331 CPU, SRAM
Fl ash- EEPROM buffers to the Timing Board, interfaces to an
emul ator, term nal and an EEPROM | oad and debuggi ng tool .

Addr ess Decodi ng, Control Register and Cal - EEPROM ( Sheets 5 and 6)
This functional unit provides all address signals, wite- and
read-strobes, reset signals and registered control signals, which
are necessary to control the Tinmng Board, the Del ay/ Wdth Boards
and the Anplifier Boards.

The Cal - EEPROM stores the calibration tables of the

Period Ti ger,

ADC circuit,

i nput -t hreshol d DAC s.
At switch-on the Processor reads the calibration tables and keeps
it inits local RAM For debug/service it is possible to suppress
the usage of the calibration data fromthe EEPROM by shortening
the pins 1 and 2 of J5 during the startup phase.

Low Noi se Supply Vol tage Generation

Al VXI supply voltages (-24V, -12V, -5.2V, -2V, +5V, +12V, +24V)
are LC-filtered at the board input (Sheet 2) by 3.3uH inductors
and 22puF or 10puF Tantal um capacitors. These filters are

especi ally useful to suppress power-supply noise (in the region
of about 100kHz up to 1MHz). Ceramic capacitors are distributed
all over the board to suppress high frequency noi se.

For noi se sensitive devices, especially the oscillators and their
controlling circuits, linear regulators (Sheet 12) generate
addi tional voltages. These vol tages are

VCC _0OsC (+8.3V, W01),

VEE_COSC (-8.3V, W02),

+20WWCO (u407),

VP_PLL (+6.3V, U408, Q403),

+10WWCO (U408, Q405),

-4.8V_TG (U404, Q402).

The TTL I/ O interface of the Tiger uses +3.5V, generated by U403
and Q404.

The anplifiers need +31V and -31V. The DC/ DC converter circuits
of U501 and U551 with surroundi ng conmponents generate these

vol t ages.

The +31V is realized by generating an offset voltage of

approxi mately 7V out of the +12V power supply. This offset

voltage is added to the +24V supply voltage. The sane principle

is used for the -31V. Thereby it is to observe that the DC DC
converters U501/ U551 regulate its output voltage so that they
receive a positive feedback voltage of 1.25V. Wth the +31V this

is achieved by two resistors that divide the output voltage. This
is not possible with the -31V since this voltage is negative.
Therefore a current mirror circuit made up of B52, @B53 and (B54
is used to invert the polarity of the feedback voltage.

External [nput (Sheet 14 and 16)

A signal at the external input can start, stop or gate the period
generator. In external width node the period and wi dth of the
signal fromthe external input are nmintained.

The external input circuit converts the input voltage to an
ECL signal

The external input signal enters through connector J602. The
i nput inpedance is either 50Chmif relay K602 is closed or about
10kOhm (hi gh i npedance) if the relay is open.

The hi gh-speed conparator U601 has an input threshold vol tage of
OV and an input voltage range of about +/-3V, so the external

i nput signal nust be attenuated and | evel -shifted. D odes CR605
to 607 prevent the conparator from hazardous vol tages. A
resistor/capacitor network and the threshold generation (U603,
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U604) attenuate and shift the input signal.

The threshold voltage is generated and adjusted by the DAC U603

and the operational amplifiers U604. To prevent that the internal
threshol d vol tage causes any damage to the connected external

si gnal source it is conpensated to a level of 0OV regarding the
i nput connector J602 using the operational anplifier UB605.

Cl ock/ Ref erence I nput (Sheet 14 and 16)
The O ock/Ref. input can be used as reference clock for the PLL
(5MHz or 10MHz nom) or as external clock source.

The O ock/Reference input circuit works in exactly the same way
as the external input.

Strobe Qutput (Sheet 15)

The Strobe output anplifier converts the differential ECL-Ievel
strobe signal of the Tiger ICto an either TTL or ECL conpatibl e
singl e ended output. In Burst node Tiger delivers one pul se per
burst and in pattern npde a user-defined NRZ pattern.

Di odes CR705 shift the Tiger output signal to a | ower |evel,
which drives the differential anplifier Q710/ Qrll.

When TTL |l evel s are sel ected, the signal LTTLHECLSTR switches
transistors Q708 and Q712 on and so sets the highlevel to about
5V (unl oaded output) and the anplitude current to approxi mately
100mA. This gives a highlevel of 2.5V and a | owl evel of OV with
an external 500hmterm nation resistor connected to ground.

In ECL | evel node transistors Q708 and Q712 are off, so the
anmplitude current is reduced to 36mA and the highl evel voltage
is about -1.6V if the output is unloaded. Wen the output is
terminated with 50Chmto ground the highlevel is -0.8V and the
| oM evel is -1.8V.

If in ECL | evel node the output is termnated with 50Chmto
ground and the transistor Qrll is off, a current flows from
ground through the termnation resistor and the resistors R734 to
R738 to the voltage source made of transistor Q709 and the
surroundi ng network of resistors and di odes. This happens vice
versa if transistor Q710 is off. Since this voltage source cannot
sink current a current load is mandatory. This function is

achi eved by transistor Q714 and the resistor R730 which forma
current source that is switched on by the transistor Q712

in ECL | evel node.

Trigger Qutput (Sheet 15)

The Trigger output sends one RZ pul se (50% dutycycle) per
gener at ed peri od.

The trigger amplifier circuit is identical to the Strobe output.

External C ock Divider (Sheet 10)

The divider is build froma 8bit counter and a 2-to-1 multipl exer
to select divide factor 1 or 32. The divide factor 32 is used

to measure an external frequency |larger than 10MHz with the

FPGA UL04.

For | ower frequencies the divide ratio is 1.

Phase Locked Loop PLL (Sheet 9)

The PLL consists primarily of a RF oscillator (Y302) with a
frequency range of 330MHz to 670MHz, a PLL frequency synthesizer
chip (U302) and a loop filter.

The oscillator sends its output signal AC coupled to an
ECL-splitter circuit U305, which converts the single ended signal
into two differential ECL signals, one for phase-frequency-conpare
and one to a divider. U306 and surroundi ng conponents regul ate the
dutycycle of the splitter output to 50%

A flipflop divides the output of the 20MHZ-reference oscillator
Y301 by two. The nultiplexer U301 allows selecting from3
di fferent reference sources:
the VXl reference,
an external reference clock,
the internal reference.
The sel ected reference clock is applied to the PLL I C U302.
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Inside the IC the clock signal is passed through a reference
di vider. A second divider processes the output fromthe VCO
(Splitter), and the two divided signals are

phase-frequency- conpared, producing an output voltage.

This signal is filtered with the active integrator circuit U303
and sone passive conmponents. A LC | ow pass-filter suppresses

t he unwant ed spectral conponents. U 304 linits the range of the
out put voltage of the loop filter to about OV to 12V, a range
suitable for tuning the VCO to frequenci es between 330MHz and
670MHz. An ECL divider and a cascaded divider in FPGA U104

di vi de the second output signal of splitter U305 to 1nHz up to
330MHz. The arrangerment of the circuits (U353-356, Ul04) is such,
that the output signal has always 50% dut ycycl e.

TI GER3 ( Sheet 7)
The TIGER (TIm ng GEneratoR) has 4 signal inputs:
nPTRI G from the CPU
EXTI N from external input
MCLK DIV fromthe PLL
ECLK Per TG from O ock i nput

The inputs can start, stop or gate the TIGER oscillator. nPTRIG
and EXTIN can also start, stop or gate the PLL clock or the
clock signal fromthe O ock/ Reference input by enabling or

di sabling the clock path through the TIGER I C

The TIGER has 4 used signal outputs:
TRI GDEL1 drives Delay/ Wdth board 1
TRI GDEL2 drives Delay/ Wdth board 2
TRI GOUT drives the Trigger Qutput
STROUT drives the Strobe Qutput

TRI GOUT and STROUT | evels are ECL conpatible, while the TRI GDEL
outputs are open coll ector outputs which generate a sw ng of
about 300nV when externally termnated to G ound.

The TIGER has a burst counter which allows generating a counted
number of pulses (1 to 65536). Instead of putting out pul ses the
TIGER can al so send a pattern stream The pattern conmes from an
external high speed Bi CMOS RAM which is addressed fromthe

TI GER burst counter.

The TIGER is progranmed fromthe CPUwith a 3 wire serial
interface. The signals SDATAO, SHFTCLKPERTG and WRCLKPERTG
are LVCMOS conpati bl e.

The TIGER has 2 internal oscillators to allow range free period,
delay or width sweeps. DAC s and operational anplifiers generate
differential control voltages for the oscillators. The control
vol tages are in an range of about -0.8V to -3.2V.

The TIGER oscillators are tenperature sensitive, which neans

t hey change oscillation frequency with tenperature. To conpensate
that behavi or additional DAC s and a tenperature di ode on the
TIGER | C generate a conpensation voltage, which is added to the
control voltage.

Dat a RAM ( Sheet 7)

The 32kByte fast SRAMis | oaded fromthe CPU via bus driver U103.
The address lines always are driven fromthe TIGER IC. At every
read or wite access of the CPU to the RAM the burst counter of
the TIGER increnents automatically. So no additional address
driver for the RAMis necessary.

In pattern node the TIGER reads the data fromthe RAM through its
RAMD i nputs. Resistors R107 to R114 |imits the highlevel on the
datalines to a level that is save for the TI GER LVCMOS i nputs.

GCscillator Control Voltages (Sheet 8)

The control voltage sources control the period of the TIGER
oscillators. They deliver a voltage in the range of -0.8V to
-3.2V. The voltages are arranged as differential pairs to
suppress comon node di sturbances. 12bit Digital-to-Anal og
converters WU201A/B and operational anplifiers U202..204 set the
vol tage | evel .
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Because the TIGER oscillator changes its oscillation frequency
with tenperature the tenperature of the TIGERs is sensed with
on-chip tenperature di ode. The di odes are biased with a 100mA
constant current. The current source is build with U209. A
portion of this tenperature voltage is added to the control

vol tages to conpensate the tenperature drift. Because the drift
differs frompart to part the DAC s U201C/ D set the appropriate
| evel of conpensati on.
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Block Theory
3bll

Timng Board 81130A

Gener al

The nodul e generates two parallel clock and/or data streans.
Data streans conprise user nenory data and nenory based PRBS.
Additionally a trigger output signal is provided.
Tasks of the Timing Board are:
Generate a period signal
Generate a sequence of data patterns
Mul ti pl ex these parallel data to a high-speed serial
dat a- st ream
Format the data-streamw th delay and pul se-w dth
Generate a trigger output signal

Functional units are:

e External Input

Cl ock/ Ref er ence | nput

e MCLK and HRLS | nput and Qutputs
e Trigger Cutput

e MCLK Divider

o PLL

e System Cl ock Divider

e Start/Stop Logic

e Trigger O ock Divider and MJX

e Sequencer C ock Divider

e Sequencer

e Data RAM

e Timng ECL Gate Array

e Low noi se supply vol tage generation
e DVT BI CS hardware

e Address decoding, control registers and
Cal - EEPROM

Bl ock Di agram

Det ai | ed Description
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DVT Bl OS Hardware (Sheets 1 to 4)

The DVT BIOS hardware has the function to interface between
the VXl -Bus and the nodul e specific hardware on the Timng
Board. This interface is acconplished via a |ocal processor.
This board is realized as a plug-in board to the Timng Board.
The conplete VXI-interface-hardware is | ocated near the
J8-connector on the board.

The board has buffers to the VX -Bus, the nodul e hardware and
a FPGA. The FPGA does the arbitration between the |ocal CPU
and the VXl -Bus, contains the VX -Bus configuration registers
and other VXI-Bus specific functions.

The BI GS Board consists of the M268331 CPU, SRAM
Fl ash- EEPROM buffers to the Tim ng Board, interfaces to an
emul ator, termnal and an EEPROM | oad and debuggi ng tool .

Addr ess Decodi ng, Control Register and Cal - EEPROM

(Sheets 5 and div.)
This functional unit provides all address signals, wite- and
read- strobes, reset signals and registered control signals, which
are necessary to control the Tining/Data Board, and the Amplifier
Boar ds.

The Cal - EEPROM stores the calibration tables of the
Tim ng ECL Gate Array,
ADC circuit,
Tri gger |evels,
I nput -t hreshol d and term nation vol tage DAC s.

At switch-on the Processor reads the calibration tables and keeps
it inits local RAM

Low Noi se Supply Vol tage Generation(Sheets 24 and div.)

Al VXl supply voltages (-12V, -5.2V, -2V, +5V, +12V, +24V)
are LC-filtered at the board i nput (Sheet 2) by 3.3uH i nductors
and 47uF or 1pF Tantal um capacitors. These filters are
especially useful to suppress power-supply noise (in the region
of about 100kHz up to 1MHz). Ceramic capacitors are distributed
all over the board to suppress high frequency noi se.

For noi se sensitive devices, especially the oscillators and their
controlling circuits, linear regul ators generate additional
vol t ages.
These voltages are
VCC CSC (+7.8V, W19, 416),
VEE_PLL (-8.3V, Us31),
+20WCO (+20V, U630),
VP_PLL (+6.3V, W20, Q414),
VCC_OSC (+10V, W419, 415),
VCC SW (+5V, W420, Q419).

The data SRAM s and parts of the address decodi ng use +3.5V,
generated by U553 and (650.

External |nput (Sheet 24 and 25)
A signal at the external input can start, stop or gate the period
gener at or .

The external input circuit converts the input voltage to an ECL
signal. The external input signal enters through connector J304.
The input inmpedance is 50 Chm

The high frequency conmponents of the input signal are attenuated
and AC coupled to the non-inverting conparator input. The | ow
frequency conponents are al so attenuated, inverted by U351 and
coupled to the inverting input of the conparator. U351 al so adds
the threshold vol tage.

Di odes CR359 to 363 prevent the conparator from hazardous

vol t ages.

The threshold voltage is generated and adjusted by the DAC U416
and the operational anmplifiers U417

Cl ock/ Ref erence I nput (Sheet 14 and 16)

The d ock/Ref. input can be used as reference clock for the PLL
(1, 2, 5 or 10Miz nom) or as external clock source.
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The C ock/ Reference input signal is AC coupled to the input of
the conmparator. There is no DC path. So no threshold generation
i s needed, the conparator threshold is OV.

Di odes CR350 and 364 prevent the conparator from hazardous

vol t ages

Phase Locked Loop PLL (Sheets 14, 18 and 19)

The internal PLL consists primarily of a RF oscillator (U101)
with a frequency range of 330M#z to 670MHz, a PLL frequency
synt hesi zer chip (U807) and a loop filter.

The oscillator sends its output signal AC coupled to an
ECL-splitter circuit UL02, which converts the single ended
signal into two differential ECL signals, one for
phase-frequency-conpare and one to a divider. Ul04 and
surroundi ng conponents regul ate the dutycycle of the splitter
output to 50%

A flip-flop divides the output of the 20MHZ-reference oscill ator
Y800 by two. The nultiplexer UB10 allows selecting fromthree
different reference sources:

the VXI reference,

an external reference clock,

the internal reference.
The sel ected reference clock is applied to the PLL I C U807.
Inside the ICthe clock signal is passed through a reference
di vider. A second divider process the output fromthe VCO
(Splitter) and the two divided signals are phase-frequency-
conpared, producing an output current. The current/charge is
proportional to the phase difference between the conpared
signals. Wen the phase difference is zero the output current
is also zero.

This signal is filtered with the active integrator circuit U808
and sone passive conponents. A LC | ow pass-filter suppresses the
unwant ed spectral conponents. U 304 linmts the range of the

out put voltage of the loop filter to about OV to 12V, a range
suitable for tuning the VCO to frequenci es between 330MHz and
670MHz.

The external tracking PLL also uses oscillator UlOl. Phase
conparator U800 conpares the signal fromthe external clock input
and the clock fromthe systemclock counter. The output signal
fromthe conparator is filtered by U801, U806, U804 and

surroundi ng conponents. The gain of the filter is variable with
the switches U803 and UB05. This is necessary for the PLL to work
stable with different external clock speeds.

To decide how to set the gain switches the frequency of the
external clock input can be measured by the ASIC U127. For high
frequencies the clock has to be divided by counter U123.

MCLK Di vi der (Sheet 14)

For data output frequencies |ower than 170kHz the MCLK has to be
di vi ded. Counter U107 and flip-flop ULO8 allow division up to 512
whil e mai ntaining a dutycycle of the output signal of 50%

Mul ti pl exer U103 selects if a divided or undivided MCLK will be
di stri buted.

System Cl ock Divider (Sheet 15)

The System d ock divider has 2 reasons:

First it divides the MCLK so that the tracking PLL is able to
synchroni ze the MCLK frequency onto a external clock signal
(See PLL description).

Second it generates the Cock for Start/Stop circuitry.

The divider is build fromtwo cascaded 8bit counters (ULl12/113)
and a following flip-flop (U110), all 3 conponents are cl ocked
by the MCLK. Again a nultiplexer (Ulll) sel ects between divided
and undi vi ded cl ock.

Start/Stop Logic (Sheet 20)

The timng system of the 81130A board uses a non-startable

MCLK.

This is to increase the accuracy of the timng system because
units with a startable clock systemtend to decrease the

pul sewi dt h/ period of the first few output-cycles.

So to start the system another signal, called HRLS (H gh Run Low
Stop), enables clock processing at the end of the clock
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distribution tree. HRLS is distributed in parallel with the MCLK
The pP or a signal at the external input can start, stop or gate
pul se/ data generation of the board. Because these signals are
asynchronous they have to be synchronized to the board cl ock
This is done in two steps, first synchronizing to the System

Cl ock (U812/813/815) and then to the MCLK (U817).

MCLK and HRLS I nputs and Qutputs

The MCLK and HRLS signals have to be distributed. ECL-splitter
circuits U320 and U821 generate 8 copi es of these signals.

The data generation section is running with one of these signals,
but can run with an external HRLS and MCLK signal also

Two other splitter-circuits (UB22/823) generate nore copies for
use in the data generation section of the board.

Tri gger Divider and Qutput (Sheets 22 and 23)
The trigger output generates either a periodical clock signal or
a sequence trigger signal

Counters U406 and W407 divide the MCLK signal to generate the
periodi cal clock signal. The divider ratio can be in the range
of 1 to 65536 (16-bit divider). Miltiplexer W03 sel ects between
divide ratio 1, 2 or variable or sequence trigger.

The board sequencer generates a sequence trigger signal, which
is witten into the FIFO U600 (sheet 9). In this trigger node
the trigger counter generates the read clock for the FIFO After
| evel shifting and retimng of the data it is coupled to the

MUX U403.

The out put signal of that MJX drives the trigger anplifier, which
is conposed of a splitter buffer U412, |evel shifting di odes CR400
and CR401 and two differential anmplifiers build mainly of
transistors Q401 to Q404.

The trigger anmplifier has variable output |evels. DAC W14 and
current sources U422/ Q405 and W422/ Q406 generate the anplitude
current. DAC U414 and W415/ Q407/ Q408 generate the highleve
vol t age.

Sequencer C ock Divider

The sequencer (description see below) has an upper operating
frequency limt of 42MHz. So it cannot run with the MCLK signa
directly. The sequencer clock counter, build with U116, U117 and
Ul22, is gated by HRLS and divides the MCLK by a mininumratio of
16. The maximumdivide ratio is 65536 (16 bit).

Sequencer
The basic architecture of the cell sequencer is a More state
machi ne

Basically the state machine is inplenented with menory (SRAM
with the address lines used as inputs. The outputs of the nenory
are the outputs of the state machine. Sone of the outputs are
fed back to inputs; they are called state bits and represent the
test state. Depending on the test state the state machi ne can
have different reactions to the inputs. Inputs and outputs are
clocked into registers, so reactions take place at defined tine
st anps.

Sequencer | nputs:
3 TC outputs of the counter CPLD
7 state bits
pUP- event
external event

Sequencer CQut puts:
7 control signals for the counters
21 load bits for the counters
7 state bits
a pP interrupt bit
trigger signal

The Counter CPLD conprises three 20bit counter. Each counter
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generates a TC signal at a counter value of 100000hex. The TC
propagat es through another register in the MUX PLD, so that the
sequencer receives a TC at 100001hex.

One counter counts the length of address segnents, a second
counter counts |oops, and the third counter is the address
counter, which generates the address for the data RAM The
address counter has a special shadow regi ster where it can store
the actual count value in case it is |oaded. The value of the
shadow regi ster can be reloaded into the counter under control of
t he sequencer.

Because all counters get their |oad value fromthe sane inputs
just one counter can be |oaded at a tine (except the counters
shall be | oaded with the same val ue).

Every counter has 2 control inputs, |oad-enable and count-enable
(LD and CE), that determi ne whether the counter stops, counts or
| oads a new val ue.

Data RAM and FIFO s ((Sheets 9 and 10)

The Data RAM (64k*16, U601/621) contains the user pattern. It is
addressed fromthe Counter CPLD. Because the RAMis just 64k
words deep only 16 of the 20 address bits are used. The RAMis
upgr adabl e to 256k.

The FIFO s (U605/ 606/ 625/ 626) are the 'rubber band' between the
circuits which are running with the Sequencer C ock and the ECL
gate array. The 'rubber band' is necessary for delay generation
(see below). The ECL gate array gets its clock, called Master
Clock, froma cable at the front panel of the nobdul e and divides
this clock to the same frequency as the Sequencer O ock. This
clock is then used as read clock for the FIFO s.

In the dual channel node the two 9-bit wide FIFO s are read out
fromdifferent read clocks, so that the two datastreans can have
di fferent del ays.

ECL Gate Array (Sheets 12 and 13)

The ECL Gate Array (U702/752) has 3 functions:
Del ay generation and data formatting for 2 channels
Mul ti pl exi ng of stimulus data
Demul ti pl exi ng of receive data

Delay is built in two steps. The first step is the counted del ay.
Del ay counters are clocked with the Master C ock (MCLK). The
counters are preloaded with a delay val ue and decrenent that

val ue by every MCLK. Once the counters reach '0', always the
data period value is reloaded. Now the counters periodically
generate the data period (see the picture as an exanple).

The del ay steps that can be generated by this way are equal to
the Master Cock period (1.515ns ... 3.03ns).

The second step is the so-called Anal og Del ay. External DAC s
(U700/ 750) generate a voltage that controls the anal og del ay.
The maxi num anal og delay is larger than the | argest Master C ock
period (3.03ns). The anal og delay allows for a delay resolution
of 2ps.

Each ECL gate array has 2 independent delay generators. This
allows RZ formatting of the output data (RZ = Return to Zero).
NRZ data (Non Return to Zero) just needs one del ay generator so
that the two outputs of the ECL gate array can have different
del ays, while in RZ npode both outputs nust have the sane del ays
for the positive and the negative edge.

The exanpl e shows an output pattern in NRZ node and in RZ node.
For sinplicity the analog delay is set to '0'. The counted del ayl
is 11 MCLK cycles, delay2 is 14 MCLK cycles. Data period is 1/8
of MCLK period. Qutput patternis 1 1 0. .

The next function of the ECL gate array is data nultiplexing. The
gate array reads data fromthe FIFO s 16bit wi de. These 16 bits
are then parallel |loaded into two 8bit shift registers. Then the
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data is shifted out serially. The MJX-factor is the ratio of

out put data speed to FIFO data speed, e.g. a MJ-factor of 4
nmeans that in every read cycle 4 data bits are put out. The output
data speed is then 4 tines the FIFO data speed. At a MJX factor of
16 the output bits of the second 8bit shift register are shifted
into the first shift register so that 16 bits can be shifted out
before a new read has to occur.

The tim ng di agram shows two cases:

a MJX factor of 8 with both ECL gate array outputs active and
a MJX factor of 16 with one output active.
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Block Theory, Output Channels

3C
Block Theory, Output Channels

l. Del ay Wdth Board
1. 10 V Qutput Anplifier Board
[, 3.8 V Qutput Anplifier Board

| V. 2.5 V Qutput Anplifier Board
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Block Theory
3cl

Del ay/ W dt h Board

Gener al

The Del ay/Wdth Board receives a differential period signal
fromthe Timng Board. The Del ay/ Wdth Board del ays every
i nput pul se and sets the pulse width. After that processing
a differential signal is routed back to the Ti m ng Board.

Functional units are:
e Delay TIGER
e Wdth TIGER
e Control Voltage Sources
e Counter FPGA

e Cal - EEPROM

Bl ock Di agram

THOIM
Timing Board

Woltage
Sources
Delay
TISERS

Yaltage
Sources

to Amplifier
via
Timing Board

Det ai | ed Description

Del ay Tl GER (Sheets 1)
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The Del ay TIGER receives the signal TRI GDel TG from the Period
TI GER. Dependi ng on the selected data format that pulse is
either a RZ signal with 50% dutycycle or a NRZ signal (in Data
NRZ mode only). It is a CML logic signal with a highlevel of
OV and a swi ng of about 300nV.

In one of the RZ nodes the TIGER triggers on the rising edge

of the period signal and generates an output pulse with a certain
pul se width. The width of that signal represents the delay tine;
a short width means a short delay and a larger width gives a

| arger delay. This signal, a CM. |level signal, is named TRI GNdTG

In NRZ node the Delay TICGER triggers on both edges of its input
signal and del ays both edges with the sane val ue, so the out put
signal has the same width as the input signal.

A startable oscillator and a counter, which counts the nunber of
oscillator periods, generate the delay. The period of the
oscillator and the number of pulses, which are generated per
trigger signal, are progranmmble, giving a programrabl e del ay.

Wdth TI GER (Sheets 1)

The Wdth TIGER triggers on the TRIGN dTG signal fromthe Del ay
TI GER and generates the signal WdTGOUT, which is routed back to
the Ti m ng Board.

In RZ pul se or pattern node the Wdth TIGER triggers on the
negative slope of the TRIGN dTG si gnal and generates a signal
with the chosen pulse width. In NRZ node the TIGER triggers on
both sl opes and maintains the pul se width of the input signal

and in double pulse nbde it triggers on both slopes and generates
two pulses with the sane pul se w dth.

Control Voltage Sources (Sheet 2 and 3)

The control voltage sources control the period of the TIGER
oscillators. They deliver a voltage in the range of -0.8V to
-3.2V. The voltages are arranged as differential pairs to suppress
conmon node di sturbances. 12bit Digital -to-Anal og converters
U201A/ B and U301A/ B, operational anplifiers U202...204 and
U302...304 set the voltage |evel.

Because the TIGER oscillator changes its oscillation frequency
with tenperature the tenperature of the TIGERs is sensed with
on-chip tenperature di ode. The di odes are biased with a 100mA
constant current. The current source is build w th U209/ U309.

A portion of this tenperature voltage is added to the control
vol tages to conpensate the tenperature drift. Because the drift
differs frompart to part the DAC s U201C/ D and U301C/ D set the
appropriate | evel of conpensation.

Count er FPGA (Sheet 1)

The counter FPGA is the conpanion to the TIGER I C because it
expands the delay and width counter of the TIGERs. The TI GERs
have 7bit counters only, which allow a delay or width of just
up to 200ns. Larger times are obtained by cascading the TIGER
counters with the 32bit counters of the counter FPGA. The
counters get the signals DELTGDI VCLK and W DTGDI VCLK fromthe
TI GERS and send back the signals TCDELCNTR and TCW DCNTR.

Cal EEPROM (Sheet 1)

The Cal - EEPROM keeps the tables with the calibration data of
the Delay- and the Wdth-TIGER Calibration data conprises the
period/ DAC pairs and the drift values of the oscillators.

At switch-on the Processor of the Timng Board reads the
calibration tables and keeps it in its |ocal RAM
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Block Theory
3cll

10 V Qut put Anplifier Board

Gener al

The 10 V Qutput Anplifier Board receives a differential signal
fromthe Delay/ Wdth Board. The 10 V Qutput Anplifier Board
generates the variable transitions and sets the anplitude and
of fset. After that processing a output signal is available.

Functional units are:
e SLAVE IC
e Linear Amplifier
e Ofset Control
e Qutput Mde Switches
e Power Monitors

e Board Detection and Interrupt Request Register

Bl ock Di agram

Det ai | ed Description

Slave I C

The SLAVE ICis an integrated circuit which provides a preanplifier
with the opportunity to adjust the transition times and anplitude
of the output signal.

Li near Anplifier

The linear anplifier is a current feedback push pull anplifier

wi th cascode output stages. It multiplies the output signal of

the SLAVE IC with a factor of 4.5 to achive the requested output
anmpl i tude. For special purposes like calibration it is possible

to disable one side of the push pull output stage.

Since there are different signal pathes for |ow and hi gh frequency
signals it is inportant for undi sturbed pul se shapes to adjust the
gain of the |low frequency path to match the high frequency path.
The dependence of the output stage transistors bias point on the
signal anplitude is elinmnated by a special offset current source
which is controlled by the Bl AS REF paraneters.

Because it may be necessary to adjust min. transition tines and
overshoot there are capacitor diodes in the current feedback path.

O fset Control

An addi tional bipolar current source is used to adjust the out put
vol tage wi ndow. Due to inductive decoupling it has no influence on
the high frequency behavior of the anplifier.

Qut put Mode Switches
The output switch unit provides different nodes for output inpedance
and channel addition.

out put disabled, signal is |led to the nei ghbour channel
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and internal termination

out put enabl ed

normal / conpl ement

no channel addition
out put i nmpedance 50 Chm
out put inmpedance 1 KChm

channel addition
out put inmpedance 50 Chm
out put inmpedance 1 KChm

Power Monitors

The power nonitors watch the currents and voltages of the output
stage. If the power dissipation of the output transistors exceeds
the limts a interrupt is initiated by setting

LRESET = Low (edge triggered interrupt).

In addition all frontend registers switch to reset state. The power
limts are adjustable by MAXPLI M and M NPLI M vol t ages.

The output voltage is limted by hard limts (-20.5 ..+20.5 V) and
addi tional programmabl e soft linmts, which are programmed in
relation to output anplitude and offset.

Board Detection and Interrupt Request Register

Any read access to the frontend board returns the (7 bit) board ID
Ox0A and the state of the interrupt request register. Interrupts are
initiated by falling edges of L_INT (Bit 5 Latch 1). Setting L_INT
to "0" disables interrupts. In nornmal operation nodes the interrupt
request register has to be set to "1".

An interrupt occurence is indicated by value "0".

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
I nt Req | D6 | D5 | D4 | D3 | D2 | D1 | DO
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3.0 10V Output Amplifier Block Diagram
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3.8V Output Amplifier Board Block Theory

Block Theory
3clll

3.8 V Qutput Anplifier Board

Gener al

The 3.8 V Qutput Anplifier Board receives a differential signal
fromthe Delay/ Wdth Board. The 3.8 V Qutput Anmplifier Board
generates differential output signals and sets the anplitude and
of fset.

After that processing a differential output signal is available.

Functional units are:
e Levelshifter
e Pul se Shaper (differential anplifier)
e Qutput stage (differential anplifier)
e Transition Tinmer Converter
e Qutput Mode Switches
e Voltage Mnitors

e Board Detection and Interrupt Request Register

Bl ock Di agram

Det ai | ed Description

Level shift
he ECL input levels are shifted to values between -3.3V and -4.2V.

Pul se Shapi ng

The first anplifier stage is to provide a proper shaped signal for
the output stage. Threfore it is neccesary to adjust the common
emitter current in dependence on anplitude.

Qut put Stage

The output stage is conposed of two differential anplifiers.

The output currents of these anplifiers are added and internal
termnated with 50 Winto termnation voltage VH. This term nation
vol tage VH deternines the high I evel of the output signal.

The anplitude depends on the common emitter current (l1Anmp) of the
out put anplifiers.

Transition Time Converter and Qutput Mdde Switches
The output switch unit provides different nodes for output signals
and transition tinmes..
out put di sabl ed
out put enabl ed
singl e ended
differential
fast transition times < 600 ps / 900 ps
slow transition tines about 1.6ns
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Vol tage Monitors

If the output voltage exceeds the limts an interrupt is initiated
by setting LRESET = Low (edge triggered interrupt). In addition all
frontend registers switch to reset state.

The output voltage is limted to 6.5V and -3.5V.

Board Detection and Interrupt Request Register

Any read access to the frontend board returns the (7 bit) board ID
0x0B and the state of the interrupt request register. Interrupts are
initiated by falling edges of L_INT (Bit 5 Latch 1). Setting L_INT
to "0" disables interrupts. In nornmal operation nodes the interrupt
request register has to be set to "1".

An interrupt occurence is indicated by value "0".

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
I nt Req | D6 | D5 | D4 | D3 | D2 | D1 | DO
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4.0 3.8V Output Amplifier Block Diagram
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Block Theory
3clV

2.5 V Qutput Anplifier Board

Gener al

The 2.5 V Qutput Anplifier Board receives a differential ECL signal
fromthe Delay/ Wdth Board and converts it to a differential output
signal with variable |evels.

In principle the anplifier is a differential stage driven by a
preamplifier. A current source delivers the anplitude current |AWMP
to the differential stage. This current is variable by neans of a
DAC.

Resi stors connected fromthe output |ines to the highlevel voltage
source VH L determ ne the output inpedance, which is 50W

A DAC sets the level of the highlevel voltage source.

Qut put highlevel H L and | owl evel LOL can be cal cul ated by:

Hi ghl evel :
HL = (VHL * RL +VTERM * ROUT) / (RL + ROUT)

Low evel :
LOL = (VHL * RL + VTERM* ROUT - |AMP * ROUT * RL) / (RL +ROUT)

A EEPROM on the anplifier board holds the calibration data of the
vol tage and current source.

Rel ays all ow switching the outputs off. In OFF node the signal is
switched to an on-board 50 Chmresistor.

Bl ock Di agram
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Exchangi ng t he Boards

This section contains at the nonment the procedure for exchangi ng
the foll ow ng:

Power Supply 0957- 3741

Mot her / CPU Boar d 81101- 69501
81104- 69501
81110- 69501
81130- 69501

Battery on CPU Bd. 1420- 0557

Ti m ng Board 81101- 69513
81104- 69513
81110- 69513
81130- 69503

Qut put Channel AY 81101- 69515
81105- 69515
81111-69515
81112- 69507

Frontend Board 81131- 69505
81132- 69509

Vr ni ng SHOCK HAZARD
Only service-trained personnel who are aware of the
hazards invol ved should renove, configure and install the
i nstrunent. Before you performthe board exchange,
di sconnect the AC power and field wiring fromthe
mai nfrane after the switch OFF.

Cauti on

A
Arad

ATTENTION
Static Sensitive

STATI C ELECTRICI TY may damage
STATI C SENSI Tl VE DEVI CES
Handl e the boards only at 'Static Safe' work stations.

Static electricity is a nmajor cause of conponent failure.
To prevent damage to the electrical conponents in the

mai nfrane and the plug-in boards, observe anti-static

t echni ques whenever handling a board!

Bef ore repl aci ng any board, nake sure that the unit is
calibrated properly and check the Power Supply.

If there are error nmessages concerning different boards,
begin with the first error and try to fix it with the
tips given in 'Error Description' of Chapter 2, Troubl eshooting.

Installing is the reverse of the procedure
gi ven for renoving.

Pagel of9



Service Guide Agilent 81100, Exchanging the Boards

Ternms used and what they nean

Sone of the ternms used in this chapter can be misleading in the
wrong context. For exanple, the word replacenent can refer to the
act of changing a faulty subassenbly, or replacing a working one
after it has been renoved fromthe instrunent.

Here are some of the terns used in this chapter, and what we nean
by them

Fit To attach a subassenbly to the instrunent, usually
taken to nmean a subassenbly that was not there before.
(see Retrofit)

Install To place any subassenbly to/into the instrunent.

Refi t To put a subassenbly back into the instrunent, after
removal for any reason.

Repl ace To renpbve a faulty subassenbly, and fit a new (worKking)
one.

Remove  To take any subassenmbly (working or not) away from out of
the instrunent.

Retrofit To attach a subassenbly to the instrunent, in this case,
to provide function(s) that were not fitted to the
i nstruemmt when it was purchased.

The Tool s you need

The following tools enable all fixings to be renoved and repl aced:

Medi um cruci form screwdri ver (fan assy)
Torx screwdriver, T-10 (PC boards, case)
Torx screwdriver, T-25 (case handl es)
6mm di aneter nutdriver (BIOS Bd.)

7mm di ameter nutdriver (HP-1B cable)
12mm di anmeter nutdriver (RPG Head unit)
14mm di amet er nutdriver (BNC connectors)

E o

Prepare the unit for repair

- Wite down the original serial nunmber of the mainfrane.
You need this info if the Mdther-/CPU Bd. nust be repl aced
to re-enter it to the unit after repair,
so the mainframe serial nunber stays with the custoner!
The serial number |abel you may find on the rear of the unit.
To see the serial nunber of the mainframe on the display
do the foll ow ng:
Press HELP, [SERI AL #]
The 81100 display lists the instrument’s products and seri al

nunber .
The display on your instrunent should | ook sinmilar to this:

FRAME: 81110A 165 MHz
Serial No: DE38700135
QUTPUTS

Chl-Bd.: 81111A

Ch2-Bd.: 81111A
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(The 81101A screen do not show t he OUTPUTS)
The serial nunber given for the FRAME applies to the Mi nfraneg,
the Power Supply, the M croprocessor Board, and the Timng
Board. The nunber(s) avail able of the Qutput Channel (s) applies
to the installed nunbers of outputs and Mbdel Nunber. The serial
nunber (s) are shown on the rear.

- Save your settings.
It is hel pful to nmake data backups of your daily used settings.
If not already done, do it now to an extra nenory card.

- Switch OFF the power switch on the mainfrane.

- Di sconnect the AC power wire fromthe nainfrane.

- Di sconnect the BNC/ SMA cabl e(s) connected to the instrunent.

Not e

- Sone of the subassenblies need to be renpved in a
speci fic order, and the instructions have been witten
with this in mnd.

- The instructions can also be used in reverse to
provi de the steps needed for retrofiting subassenbli es.

Opening the unit

- Renove the Rubber Bunpers (if not already renoved because
unit is used in a rack)

- Rubher Bumpers

- Renove the carrying handl es fromeach side of the case
removing 2 screws each. Both sides have the sane fixings.

- Renove the cover top fromthe case renmoving the 9 screws
on the rear securing the cover top to the case.

- Renove the cover bottomfromthe case renoving the 6 screws
on the rear securing the cover bottomto the case.
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BIODS Bd.

il

KTiming Bd

___-l—-"""_:_'_ oy
"ol Output
"Channel
dLiAssy.

Power Supply Module
Qpen unit: e.g. 81110A with 2 x 81111A

VWhat to do with the Boards/ Assy

- Each exchange board/assy is shipped with a
part nunber / serial nunber |abel.

This information is needed if the defective board/assy is
com ng back to the factory for repair.

Not e

- Before disconnecting/renoving any cable, mark the cables
(and their connectors) so they correspond again at time of
reassenbling

Repl aci ng Boar ds/ Assi es

- Repl aci ng Power Supply Modul e

* Renove the four screws holding the Power Supply Mdule to the
side of the case

* Renove the three power supply cables fromthe Mther-/CPU Bd
and power switch

disconnect
here

- al

* Cut the 'Tierap' holding the thernmal-resistor to the cable
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Thermallresistnr

* Renove the front assy
* Renove the screws of the frontendholder (fromthe top side)
* Renove the screws holding the Frontend Bd(s). to the Timing Bd.

B - -
81101A with rear panel output

* Carefully renove the Frontend Bd(s). fromthe Timng Bd.
and nove it alittle to aside

* Move the Power Supply Module in direction of the frontpane

* Renove the Power Supply Mdul e out of the case

* Put the new Power Supply Mddule into the case, press it in
direction to the rear panel and fasten the four screws!

At inplenenting the Power Supply Mdul e exch. p/n 0957-2779
* first fasten to the nodule frame the cover safety

p/n 81110-04102 using a doubl e sided adhesive tape

* and the two clip, cable p/n 1400-1625
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E I

clip.
cables

Repl aci ng the Qutput Channel Assy 81101A, 81105A,
--------------------------------- 81111A/" 12A

The serial nunber of the Qutput Channel Assy doesn't need to be
ent ered anywhere.

Repl aci ng Del ay-W dth Board
Repl ace Del ay-W dth Board of the channel displayed in the error
nessage, if only sone of the follow ng conponents fail:

Delay TIGER, Wdth TIGER, VCO >= 2

A Del ay-W dth Board nust be replaced together with its
correspondi ng Frontend Board.

Repl aci ng Frontend Board
Repl ace Frontend Board of the channel displayed in the error
nessage, if only the following tests fail:

Low Hi gh Level

A Frontend Board nust be replaced together with its
correspondi ng Del ay- Wdth Board.

Renmove the SMA-cables fromthe Frontend Bd.

Renmove the nut fixing the Frontend Bd. to the hol der

Renmove the screws holding the Frontend Bd. to the hol der
Renmove the screws holding the Frontend Bd. to the Timng Bd.

81110A with 2 x 81112A
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* Carefully renove the Frontend Bd. fromthe connectors of the
Ti ming Bd.
* Renove the srews holding the Delay/ Wdth Bd. to the Timing Bd.
* Carefully renove the Delay/ Wdth Bd. fromthe connectors of the
Ti ming Bd.

- Replacing the Frontend Board 81131A, 81132A,
Repl ace Frontend Board of the channel displayed in the error
nessage, if only the following tests fail:
Low Hi gh Level

* Renove the cables fromthe Frontend Bd.
* Renove the nut fixing the Frontend Bd. to the hol der
* Renove the screws holding the Frontend Bd. to the Tinming Bd.

* Take care to the thermal inface between the heatsink sheet,
nmetal and the heatsink of the Frontend Bd.

* Carefully renove the Frontend Bd. fromthe connectors of the
Ti m ng Bd.

- Replacing Timng Board
Repl ace Tim ng Board together with the Bl OGS Board,
if only sone of the follow ng conponents fail:
Cl ock Input conparator, External |nput conparator, PLL,
Period divider, Period TIGER IC, Pattern RAM Strobe Qut,
Trigger Qut, VCOO or 1

* Follow the procedure to renove the Qutput Channel Assy

* |f the unit is a twd-channel instrunent mark the Frontend Bd's.
and their corresponding Del ay/ Wdth Bd's!
! Do not mx the Frontend Bd's. !
! and their corresponding Delay/ Wdth Bd's !

* Renove the frontendhol der

* Renove the three screws fastening the BIOS Bd. to the Timng Bd.
Renmove the Bl OS Bd.
Renmove al so the thre

e spacers the BIOS Bd. was fastened to

=" .-,mw'-.- 5
L -} =

e L e I i CLIERERR ERLERERRRLATLRALLAR

* Renove the screws holding the Tinming Bd. to the case
Do not forget the one screw at the frontendhol der!
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Not e

Not e

Mark the SMA-cabl es connected to the Tining Bd.!

Renmove t he SMA-cabl es fromthe connectors

Carefully renove the Timing Bd. out of the interface connectors
of the Mother Bd.

Repl aci ng Mt her -/ CPU Boar d

Repl ace Mother-/CPU Board, if only some of the foll ow ng
conponents fail:
uProcessor, Mdtherboard, Interface,

Fol | ow t he procedure to renmove the Qutput Channel Assy
and the Timing Bd.

Rermove the three cabl es of the Power Supply Mdul e
Renmove the HP-1B cabl e and the cabl es connecting the fans

Iemove

| W

* Renove the screws holding the Mother-/CPU Bd. to the

front panel subassy

* Carefully renove the Mother-/CPU Bd. fromthe 'filter connector'

After replacing the Mother-/CPU Board the mainframe serial nunber

nmust be re-entered to the unit.

This can ONLY be done using a controller!

: DI AG OPTI ON "<seri al _nunber >"
Sets the instrunents serial nunber.

"<serial _nunber>" is an ASCI| string with a length up to 16.
for exanple: " DE38700135"

Repl aci ng the battery on the Mdther-/CPU Board

Renove the Front Franme Assy (two screws on each frame side)
Renmove the netal plate holding the battery onto the Mther-/CPU Board
Repl ace the battery

Pl ease send back the defective board/assy with a
detailed failure description!

Installing the Board/Assy

Installing is the reverse of the procedure
gi ven for renoving.
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Postfach 1473 Herrenberger Str. 130
71004 Boeblingen 71034 Boeblingen
Germany Germany

Telefon:(+49) 7031/464-0
Telefax:(+49) 7031/464-6532

May 18, 2000

After installing a new Bd. (p/n 811xx-66513/-69513 or 811xx-66515/-69515 or 81112-69507)
in an older unit, the following error may accure at power up selftest :
modules test fails
and error queue is: HW 1/CAL DATA CORRUPTED
It is the new BIOS SW in an old unit!

Please do the following:

* place the unit in an safe and calm area!

* switch unit ON

* press the [Help] key two times (>> clear the error queue)
* WAIT 30 min for warm up!

* press [More]
- 'press' |Config|
- on the screen select with the cursor key down
Perform: Selftest
(do not start the selftest!)
- press one key after the other to start temperature cal

4907031143304

the display shows:
" Calibrate VCO drift ..... please wait "
wait 30 min until ready!

- if no fail
- press one key after the other to end temperature cal

4907031142912

the display shows some seconds:

" Store Calibration data ..... please wait "
the display shows:

"BURN CALIBRATION DATA PASSED "

* switch unit OFF and ON again
NO ERROR should be visible!

Boeblingen Verification Solutions Operation
Agilent Technologies Deutschland GmbH
Germany

bvs-pdga_support@agilent.com
http://www.agilent.com/find/dvt

Agilent Technologies Deutschland GmbH Herrenberger Str. 130 71034 Boblingen http://www.agilent.com
Registered offices of the enterprise: Boeblingen

Local court: Boeblingen HRB 4716

Managing directors:Hans-Glnter Hohmann (Chairman), Karlheinz Briderle, Dr. Hans-Hermann Dietrich, Reinhard Hamburger
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Assenbl y-1| evel

Parts List &

Mechani cal

Parts Draw ng

This section contains at the nonent the

assenbl y-1 evel

81101A
81104A
with 81105A
81110A
with 81111A / 81112A
81130A
with 81131A / 81132A

parts lists of the follow ng nodels:

Repl aceabl e Assenbl i es

Li st of Exchange Assenblies

M odel

Description

original p/n EXCHANGE p/n
81101A

BD AY MOTHER/CPU
BD AY TIMING

AY CHANNEL 50 MHZ *

BD AY MOTHER/CPU

81101-66501
81101-66513
81101-66515

81101-69501
81101-69513
81101-69515

81104A
81104-66501  81104-69501
81104-66513  81104-69513

BD AY TIMING

81105A AY CHANNEL 80MHZ *

81105-66515

81110A

BD AY MOTHER/CPU
BD AY TIMING

81110-66501
81110-66513

81111A AY CHANNEL 165 MHZ * 81111-66515

81112A AY CH 3.8V,330MHZ *

81112-66507

81130A

BD AY MOTHER/CPU

BD AY TIMING
81131A BD AY 3.8V, 400 MHZ
81132A BD AY 2.5V, 660 MHZ

81130-66501
81130-66503
81131-66505
81132-66509

81105-69515

81110-69501
81110-69513
81111-69515
81112-69507

81130-69501
81130-69503
81131-69505
81132-69509

* The AY CHANNEL (Frontend AND Del ay/ Wdth Bd.) have
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repl aced toget her!
If you replace only one board or m x them up,
the unit may not work correct/work out of specification!

To repl ace the boards special information is needed!
Pl ease see the Information Sheet you get with the Exch. Board!

Pl ease send back the defective part with a
detailed failure description!

Therefore, copy the page at the end of this chapter, fill in the
requested information and send it back together wth
the defective part.

To find exchange information:
- Refer to the procedure in this Guide to replace the boards.
(Chapter 4, Exchangi ng the Boards)
- Refer to the procedure in this Guide to run the self test
(Chapter 3, Troubl eshooting - Self Test...)

Li st of Non Exchange Assenbli es

Item Part Number Description

MP215 0950-3741 POWER SUPPLY, 120W
SW1 0960-0865 RPG MODULE
MP172, MP173 1400-1625 CLIP, CABLE
1420-0557 BATTERY 3V
DS1 2090-0293 MONITOR-CRT
MP3 81110-04101 COVER TOP
MP312 81110-04102 COVER SAFETY
MP5 81110-24510 CONNECTOR CASE
MP6,MP7 81110-24701 SPACER FRONTEND
MP14 81110-44301 LABEL CONFIG
MP15 81110-44302 LABEL CE/CSA
MP231 81110-46001 BUMPER FRONT
MP232 81110-46002 BUMPER REAR
MP309 81110-47401 CURSOR KNOB RPG
MP16 81110-47402 KEY CAP LINE SW
MP1 81110-60101 CHASSISMAIN
MP301 81110-60201 FRONT PANEL ASSY
MP4 81110-61210 BRACKED FRONTEND
W3 81110-61601 CABLE AY PWR SW
W1 81110-61602 CABLE AY HP-IB
W4 81110-61603 CABLE AY RIB40
W2 81110-61604 CABLE AY DISPL
A1l 81110-66502 BD AY, RPG
W5W6 81110-68501 FAN ASSY

81100-68700 FRONT PANEL AY 811xxA

81100-68710 BASE CHASSISAY 811xxA

"11A'12A
WI10,W11,W12,W13 81110-61610 CABLE AY BNC-SMA
W14 W15W16,W17 81110-61611 CABLE AY BNC-MCX1
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Service Guide 81100, Assembly-level Parts List

MP2 81110-64102 COVER BOTTOM
81101A
MP310 81101-40201 PANEL FRONT
81104A, 81105A
MP310 81104-40201 PANEL FRONT
81110A
MP310 81110-40202 PANEL FRONT

81130A, '31A
MP310 81130-40201 PANEL FRONT
MP4 81130-61201 BRACKED FRONTEND

WI10,W11,W12,W13
W14,W15,W16

MP2 81130-64101 COVER BOTTOM
81132A
MP7 E4842-04101 THERMAL INTERFACE

81130-61610 CABLE AY FFP

Board Exchange Information Sheet
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ew :. Agilent Technologies

Lot .
Agilent Technologies Mailing Address %+ ™ Innovating the HP Way
Deutschland GmbH
Postfach 1473 Herrenberger Str. 130
71004 Boeblingen 71034 Boeblingen
Germany Germany

Telefon:(+49) 7031/464-0
Telefax:(+49) 7031/464-6532

May 18, 2000

After installing a new Bd. (p/n 811xx-66513/-69513 or 811xx-66515/-69515 or 81112-69507)
in an older unit, the following error may accure at power up selftest :
modules test fails
and error queue is: HW 1/CAL DATA CORRUPTED
It is the new BIOS SW in an old unit!

Please do the following:

* place the unit in an safe and calm area!

* switch unit ON

* press the [Help] key two times (>> clear the error queue)
* WAIT 30 min for warm up!

* press [More]
- 'press' |Config|
- on the screen select with the cursor key down
Perform: Selftest
(do not start the selftest!)
- press one key after the other to start temperature cal

4907031143304

the display shows:
" Calibrate VCO drift ..... please wait "
wait 30 min until ready!

- if no fail
- press one key after the other to end temperature cal

4907031142912

the display shows some seconds:

" Store Calibration data ..... please wait "
the display shows:

"BURN CALIBRATION DATA PASSED "

* switch unit OFF and ON again
NO ERROR should be visible!

Boeblingen Verification Solutions Operation
Agilent Technologies Deutschland GmbH
Germany

bvs-pdga_support@agilent.com
http://www.agilent.com/find/dvt

Agilent Technologies Deutschland GmbH Herrenberger Str. 130 71034 Boblingen http://www.agilent.com
Registered offices of the enterprise: Boeblingen

Local court: Boeblingen HRB 4716

Managing directors:Hans-Glnter Hohmann (Chairman), Karlheinz Briderle, Dr. Hans-Hermann Dietrich, Reinhard Hamburger



Agilent 81100, Board Exchange Info Sheet

Board Exchange

| nf ormati on Sheet

Cust oner:

Dat e:

CSO nunber: CE nane

CSC. phone no.:
Sel f Test message:

Detailed failure description:

Feedback i nfornation:

copy this page - fill in the information - and send it back together

with the defective board!

addi tional you may fax the conpleted page to
(FRG 7031-464-6532, BVS PL24 Product Support
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Back Search PIC

Desi gn Gateway -

Mat erial List, Rev,

Descri ption

Mat eri al

St at us:

PIC REPORT

81100- 68700
FRONT PANEL AY 811XXA

3903 ,

Li st sorted by Reference Designator - Muy. 18, 2000

RLSE

81110- 66502
2090- 0293

81110- 60201
81110-41901
08110- 44101
08110- 44102
08110- 46501
08114-47105
0960- 0865

81110- 61604
81110- 61603

Conponent Descri ption Qy- per
RPG Board 1. 0000
MONI TOR- CRT 10 I N MONO NORI TAKE 1. 0000
FRONT PANEL ASSY 1. 0000
RUBBERMAT 1. 0000
PLATE 1. 0000
PLATE 1. 0000
KEYPAD FO L 1. 0000
GASKET FOAM 1. 0000
OPTI CAL ENCODER 1. 0000
Cabl Ay Di spl 1. 0000
Cbl Ay Ri b40 1. 0000

End of Report
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PIC REPORT

Design Gateway - Material List sorted by Reference Designator - My. 25, 2000
Material List, Rev, Status: 81100-68710 , 4021 , RLSE

Description BASE CHASSI S AY 811XXA

Ref . D. Conp. Number Rev Conponent Descri ption Qy- per
Al 81110- 66401 3817 MOTHER+uP BOARD 1. 0000
MP1 81110- 60111 CHASSI S MAIN 1. 0000
MP10  8160- 0797 RFI STRI P- FI NGERS BE- CU 15. 2- Mt WD 1. 0000
MP11  8160-0797 RFI STRI P- FI NGERS BE- CU 15. 2- Mt WD 1. 0000
MP16  81110- 47402 KEY CAP LI NE SW 1. 0000
MP17  0960- 0996 FI LTER PLATE MOUNTED LEADED CERAM C 1. 0000
MP100 0380-0643 STANDCFF- HEX . 255- 1 N- LG 6- 32- THD 1. 0000
MP101 0380-0643 STANDCFF- HEX . 255- 1 N- LG 6- 32- THD 1. 0000
MP102 2190-0321 WASHER- LK INTL T NO. 8 .168-IN-1D 1. 0000
MP103 2190-0321 WASHER- LK INTL T NO. 8 .168-IN-1D 1. 0000
MP104 5022-1629 SCREW TPG 4.8 x 1. 0000
MP105 5022-1629 SCREW TPG 4.8 x 1. 0000
MP106 5022-1629 SCREW TPG 4.8 x 1. 0000
MP107 5022-1629 SCREW TPG 4.8 x 1. 0000
MP109 7120-6153 LABEL- WARNI NG 12. 5- MV DI A POLYE 1. 0000
MP117 1400- 0611 CLAMP- FL- CA 1- WD PVC 1. 0000
MP121 1400- 1582 CLI P- CABLE AL 1. 0000
MP122 1400- 1582 CLI P- CABLE AL 1. 0000
MP154 0515-0433 SCREW MACHI NE ASSEMBLY M4 X 0.7 8WM 1. 0000
MP155 0515-0433 SCREW MACHI NE ASSEMBLY M4 X 0.7 8WM 1. 0000
MP156 0515-0433 SCREW MACHI NE ASSEMBLY M4 X 0.7 8WM 1. 0000
MP157 0515-0433 SCREW MACHI NE ASSEMBLY M4 X 0.7 8WM 1. 0000
MP172 1400- 1625 CLI P- CABLE STL 1. 0000
MP173 1400- 1625 CLI P- CABLE STL 1. 0000
MP174 1420- 0557 BATTERY 3V . 95A-HR LI MANGANESE DI OX 1. 0000
MP215 0950- 3741 PWR- SPLY; POVMER- 150W NO. - OF- QUTPUTS 1. 0000
MP231 5040-1148 SHAFT- SHORT/ GRAY 1. 0000
MP302 08110- 24502 MEMORY CARD TUBE 1. 0000
MP306 08168- 24756 SPACER SHOCK ABS 1. 0000
MP307 08168- 24756 SPACER SHOCK ABS 1. 0000
MP308 5040- 9352 CAP FI BER DI AM 1. 0000
MP309 5040- 9352 CAP FI BER DI AM 1. 0000
MP313 0460- 0616 TAPE-INDL . 5-INW.005-INT 0. 0017
MP400 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP401 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP402 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP403 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP404 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP405 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP406 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP407 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP408 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
MP409 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6MM 1. 0000
W 81110- 61602 HP- | B- Cabl e Assy 1. 0000
B 81110- 61601 Cble Ay Pwr Sw 1. 0000
') 81110- 68501 3824 FAN ASSY 1. 0000
W6 81110- 68501 3824 FAN ASSY 1. 0000

End of Report
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Back Search PIC

Desi gn Gateway - Materi al
Materi al List, Rev, Status:
Descri ption

81101A ,
50 MHz PULSE GENERATOR

PIC REPORT

4023 , RLSE

Li st sorted by Reference Designator - Jun.28, 2000

81100- 44301
81100- 90061
81101-40211
81101-91020
81101-91021
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81101A
81110- 66403
81110- 66404
E4821- 66451
81110- 66408
81100- 68700
81100- 68710
81110- 64102
81110- 04101
81110-61210
81110- 24510
81110- 24701
0515- 0430
0515- 0430
0515- 0430
0515- 0430
0515- 0430
0515- 0430
0515- 0430
0515- 0430
81110- 44302
2190- 0067
2950- 0216
81110- 01101
E2755- 44341
E2755- 44341
0515- 0372
0515- 0372
0515- 0372
0515- 0372
0515-0372
0515- 0372
1251- 7999
6960- 0002
6960- 0002
6960- 0002
6960- 0002
6960- 0002
6960- 0002
6960- 0002
6960- 0002
6960- 0002
6960- 0002
0515- 2048

#0BW
#1CM
#1CN
#1CP
#1CR
#ABO
#AB1
#AB2
#ABF
#ABJ
#UFJ
#UKG
#UN2

4023
3832
3832
3832
3832
3832
3832
3832
3832
3832
4008

4023
4008
3837
3809
3919
3903
4021

LBL Model / SN The

Reply Card

Panel Front

Agi |l ent 81101A Q

Ref erence Qui de

Servi ce Manual

RACK MOUNT KI' T

HANDLE KI T

RACK MOUNT& HANDLE KI T
RACK SLIDE KIT

QUI CK ST GU TAI WAN CHI NESE
QUI CK ST GU KOREAN

QUI CK ST GU CHI NESE
QUI CK ST GU FRENCH
QUICK ST GU JAP

1MB SRAM MEMORY CARD
COVMERCI AL CCC

REAR PANEL OPTI ON

TI M NG BOARD
DELAY- W DTH BOARD

BI S Baord

10V QUTPUT Board

FRONT PANEL AY 811XXA
BASE CHASSI S AY 811XXA
COVER BOTTOM

COVER TOP

BRACKET FRONTEND
CONNECTOR CASE

SPACER FRONTEND

SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
Label CE/ CSA

S EEEEEEE
X X X X X X X X

COO0oo000o
GEGEGRGEGRG RS RS
o

WASHER- LK INTL T 1/4 IN .256-1N-ID
NUT- HEX- DBL- CHAM 1/ 4-36- THD . 062-1 N-

HEATSI NK SHEET
LBL 4AY THERMOPR

LBL 4AY THERMOPR

SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
SCREW MACHI NE ASSEMBLY
DUST COVER- M CRO RBN
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
PLUG HOLE TR-HD
SCREW MACH Mb X

LR
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PIC REPORT

MP151 0515-2048 SCREW MACH Mb X 0.8 12MM LG 1. 0000
MP152 0515- 2048 SCREW MACH Mb X 0.8 12MM LG 1. 0000
MP153 0515- 2048 SCREW MACH Mb X 0.8 12MM LG 1. 0000
MP158 0515- 1410 SCREW MACHI NE ASSEMBLY MB X 0.5 20MM 1. 0000
MP159 0515- 1410 SCREW MACHI NE ASSEMBLY MB X 0.5 20MM 1. 0000
MP160 0515- 1410 SCREW MACHI NE ASSEMBLY MB X 0.5 20MM 1. 0000
MP161 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP162 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP163 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP164 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP165 0515- 1946 SCREW MACH MB X 0.5 6Mwt LG 90- DEG FL 1. 0000
MP169 0380-4210 STANDOFF- HEX 10- MM LG M3.0 X 0.5-THD 1.0000
MP170 0380-4210 STANDOFF- HEX 10- MM LG M3.0 X 0.5-THD 1.0000
MP171 0380-4210 STANDOFF- HEX 10- MM LG M3.0 X 0.5-THD 1.0000
MP200 1460- 1345 TILT STAND SST 1. 0000
MP201 1460- 1345 TILT STAND SST 1. 0000
MP202 5041-9167 Foot 1. 0000
MP203 5041-9167 Foot 1. 0000
MP204 5041-9168 Foot Bottom No S 1. 0000
MP205 5041-9168 Foot Bottom No S 1. 0000
MP206 5041-9186 Fr. Cap, Strap- Han 1. 0000
MP207 5041-9186 Fr. Cap, Strap- Han 1. 0000
MP208 5041-9187 R Cap, Strap- Han 1. 0000
MP209 5041-9187 R Cap, Strap- Han 1. 0000
MP210 5041-9170 TrimStrip Side 1. 0000
MP211 5041-9170 TrimStrip Side 1. 0000
MP213 5063-9210 Strap Handl e 1. 0000
MP214 5063-9210 Strap Handl e 1. 0000
MP220 5021- 2840 KEY- LOCK- FOOT 1. 0000
MP221 5021- 2840 KEY- LOCK- FOOT 1. 0000
MP222 5021- 2840 KEY- LOCK- FOOT 1. 0000
MP223 5021- 2840 KEY- LOCK- FOOT 1. 0000
MP231 81110-46001 BUMPER FRONT 1. 0000
MP232 81110- 46002 Bunper rear 1. 0000
MP309 81110-47401 CURSOR KNOB RPG 1. 0000
MP400 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP401 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP402 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP403 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP404 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP405 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP406 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP407 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP408 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP409 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP410 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP411 0515-0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP412 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP413 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP414 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP415 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP416 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP417 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP418 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP419 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP420 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP421 2950- 0035 NUT- HEX- DBL- CHAM 15/ 32- 32- THD 1. 0000
MP422 2950- 0035 NUT- HEX- DBL- CHAM 15/ 32- 32- THD 1. 0000
MP423 2950- 0035 NUT- HEX- DBL- CHAM 15/ 32- 32- THD 1. 0000
MP424  2950- 0035 NUT- HEX- DBL- CHAM 15/ 32- 32- THD 1. 0000
MP425 2950- 0035 NUT- HEX- DBL- CHAM 15/ 32- 32- THD 1. 0000
MP430 2190-0102 WASHER- LK I NTL T 15/32 IN .472-IN-1D 1.0000
MP431 2190-0102 WASHER- LK I NTL T 15/32 IN .472-IN-1D 1.0000
MP432 2190-0102 WASHER- LK I NTL T 15/32 IN .472-IN-1D 1.0000
MP433 2190-0102 WASHER- LK I NTL T 15/32 IN .472-IN-1D 1.0000
MP434 2190- 0102 WASHER- LK I NTL T 15/32 IN .472-IN-1D 1.0000
MP437 2190- 0054 WASHER- LK INTL T 1/2 IN .505-IN-ID 1. 0000
MP440 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP441 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP442 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP443 0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP444  0515- 0430 SCREW MACHI NE ASSEMBLY MB X 0.5 6Mw 1. 0000
MP450 1400- 0824 STRAP- CABLE PLSTC 1. 0000
MP451 1400- 0824 STRAP- CABLE PLSTC 1. 0000
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MP452 1400- 0824

MP453 1400- 0824

MP600 81110-68301
MP601 [E8311-10020
(U2 8120- 1689

W0 81110-61610
W4 81110-61611
WL5 81110-61611
WL6 81110-61611
W7 81110-61611

PIC REPO

STRAP- CABLE PLSTC
STRAP- CABLE PLSTC

PACKAG NG ASSY

Agi | ent USER SW

OPT- 902 3- COND
Cabl Ay BNC- SMA
Cbl Ay  BNC- MCX1
Cbl Ay BNC- MCX1
Cbl Ay BNC- MCX1
Cbl Ay BNC- MCX1

End of Report
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Pulse Parameter Definitions

Pulse Parameter Definitions

Here you find the pulse parameter definitions of terms used in the instrument
specifications. In the following figure a graphical overview of the pulse
parameters is provided:

Figurel Overview of the Pulse Parameters
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Pulse Parameter Definitions

Time Reference Point:
The time reference point is at the median of the amplitude (50% amplitude
point on pulse edge).

Figure?2 Time Reference at M edian Amplitude
100%,

50%/ _ _ _ Median
0%

Pulse Period:

Thetime interval between the leading edge medians of consecutive output
pulses

Figure3 Pulse Period

Pulse Period

Trigger Delay

Interval between trigger point of the external trigger input signal and the trigger
output pulse’s leading-edge median.




Pulse Parameter Definitions

Pulse Width:

Interval between leading- and trailing-edge medians. The specified and
displayed value is that obtained with fastest edges, essentially equal to the
interval from the start of the leading edge to the start of the trailing edge. By
designing so that the pulse edges turn about their start points, the interval from
leading-edge start stays unchanged (in practice, start points may shift with
changesin transition time) when transition times are varied. Thisis more
convenient for programming and the width display is easy to interpret.

Figure4 Pulse Width

Pulse Delay:

Interval between leading edge medians of trigger output pulse and output pulse.
The specified and displayed value is that obtained with the fastest leading edge.
Pulse delay has two components, a fixed delay from trigger output to output
signal and a variable delay with respect to the trigger output.

Figure5 Pulse Delay
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Pulse Parameter Definitions

Double Pulse Delay:
Interval between leading edge medians of the double pul ses.

Figure6 Double Pulse Delay

. Doubl e Pul se Del ay .

Interchannel Delay (Skew)
Interval between corresponding leading-edge medians of the output signals.

Transition Time:

Interval between the 10%- and 90%- amplitude points on the leading/trailing
edge.

Figure7 Transition Time
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Pulse Parameter Definitions

Linearity:
Peak deviation of an edge from a straight line through the 10%- and
90%- amplitude points, expressed as percentage of pulse amplitude.

Figure8 Linearity

100 % Amplitude

90 % Amplitude "7/ "~
' Deviation

10 % Amplitude

0% Amplitude

Jitter:

Short-term instability of one edge relative to a reference edge. Usually
specified as rms value, which is one standard deviation or “sigma”. If
distribution is assumed Gaussian, six sigma represents 99.74% of the
peak-peak jitter.

The reference edge for period jitter is the previous leading edge. That for
delay jitter is the leading edge of the trigger output. Width jitter is the
stability of the trailing edge with regard to the leading edge.

Sability:
Long-term average instability over a specific time, for example, hour,
year. Jitter is excluded.




Pulse Parameter Definitions

Pulse Levels:

Pulse output is specified as pulse top and pulse base (usualy referred to
as high level and low level), or as peak to peak amplitude and median
offset. A “window” specification shows the limits within which the
pulse can be positioned.

Figure9 Pulse Amplitude
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Pulse Parameter Definitions

Preshoot, Over shoot, Ringing:

Preshoot and overshoot are peak distortions preceding/following an
edge. Ringing is the positive-peak and negative-peak distortion, exclud-
ing overshoot, on pulse top or base. A combined preshoot, overshoot,
and ringing specification of e.g. 5% implies:

» Overshoot/undershoot < 5%
» Largest pulse-top oscillation
<+ 5%, of pulse amplitude.

Figure 10 Preshoot, Over shoot, Ringing

Overshoot
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100%
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Pulse Parameter Definitions

Settling Time:

Time taken for pulse levels to settle within level specifications, mea-
sured from 90% point on leading edge.

Figure1l Settling Time

) Am litude
Amplitud - Bgncdra"y

| Settling Time

Repeatability:

When an instrument operates under the same environmental conditions
and with the same settings, the value of a parameter will lie within a
band inside the accuracy window. Repeatability definesthe width of this
band.

Figure 12 Repeatability

Accuracy Window
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Agilent 81101A Performance Test

I ntroduction

Use the testsin this chapter if you want to check that the Agilent
81101A 50 MHz Pulse Generator isworking correctly. Before

starting any testing allow all test equipment to warm up for at least
30 minutes.

Conventions Used

When referring to actions that you perform during the tests, the
following conventions are used:

FUNCTION Thisindicates that alabelled button must be pressed

[MoDE/ TRG This shows that a soft-key must be pressed. A soft-
key is an unlabelled button whose label is shown on the display,
and which can vary according to the job that the button is doing

CONTI NUQUS PULSES Thisisan option shown on the dis-
play, and is selected by use of the vernier keys. It isshownin
upper or lower case to match the case displayed.

Test Results Tables
Tables for entering the results of the tests are included at the end
of this chapter. The tests are numbered and reference numbers for
each Test Result (TR) are given in asmall table at the end of each
test. The reference number shows you where the actual results
should be entered in the Test Results Tables.

The Test Results tables at the end of the chapter should be photo-
copied, and the Test Results entered on the copies. Then, if the
tests need to be repeated, the tables can be copied again.

2 Agilent 81101A Performance Test



Agilent 81101A Performance Test

Recommended Test Equipment and Accessories

The following tables list the recommended test equipment you
need to perform all thetestsin this chapter. You can use aternative
instruments if they meet the critical specifications given. The test
set-ups and procedures assume you are using the recommended

equipment.
Test Equipment Model Critical Specifications
Oscilloscope Agilent 54121T 20 GHz, 10 bit vertical resolution, Histogram
or
Oscilloscope Adgilent 54750A + 20 GHz, 15 bit vertical resolution, Histogram
Agilent 54751A

Counter Agilent 5334B Period and Time Interval measurements
#010, 030 Oven Osci, 1.3 GHz C-Channel

or

Counter Agilent 53132A Frequency measurements > 150 MHz
#001/010, 030 High-Stability Timebase, 3 GHz Channel

Digital Voltmeter Agilent 3458A DCV upto 20V

Pulse Generator Agilent 8110A up to 150 MHz

Delay line Agilent 54008A 22ns
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NOTE:

Accessories Model Critical Specifications
Digitizing Oscill oscopes Accessories 8493C#020 20dB
Attenuators 33340C#020
8493C#006 6dB
33340C#006
Power Splitter 11667B
SMA/SMA (m-m) adaptor 1250-1159
SMA/BNC Adaptor E9632A
(1250-1700)
SMA Cable 8120-4948
50 Q Feedthrough Termination 10100C 2W,1%
See Figure 10 W,0.1%
Adapter 1251-2277 BNC to Banana
Cable Assemblies, BNC E9637A
(8120-1839)
Torque Wrench 8710-1582 5/16in, 5 Ib-in (56 Ncm)

When you connect the test equipment for the first time, and
whenever you change the setup during the course of these tests,
use the 8710-1582 torque wrench to tighten and loosen SMA
connectors. Thiswill ensure that the connectors are at the correct
tightness and give the best signal transfer.
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50 Ohm, 0.1%, 10 W Feedthrough Termination

The following figure provides a schematic and a parts list except
for the case. The case must provide shielding and maintain
grounding integrity.

BNC BNC
] (m)

50 Ohm, 0.1%, 10 W Feedthrough Termination

The following parts are required:
1. R1=53.6Q, 1%, 10 W; Part Number: 0699-0146

2. R2=2009, 10%, 0.5 W, Variable trimmer; Part Number:
2100-3350

3. R3=681Q;, 1%, 0.5 W, Part Number: 0757-0816
4. BNC (M): Part Number: 1250-0045

5. BNC (F): Part Number: 1250-0083
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Getting Started

The Agilent 81101A is controlled by selecting optionsin a series
of pages that are displayed on the instrument's screen. When the
Agilent 81101A is being tested, different situations can arise. The
following examplesillustrate this

Typical Examples of Displayed Screens

Per 1.000us Nor nal 1 © DI FY
Del ay Ops O fset +0. OmM* OFF

W dt h 100. 0Ons Amplit 1.00V | ON
LeadE 5.00ns 50Q into 50.0Q
Trai E =LeadE

| MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

The OUTPUT Screenin aAgilent 81101A

GPl B Addr ess: 10 O+ENTER
*Sel ft est

Perform Selftest

PLL-Ref : Internal

| MODE/ TRG | | TRG LEV || MEMCARD || CONFIG |

The CONFIG Screen in an Agilent 81101A
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Instrument Serial Numbers

You will need to write the serial numbers of the instrument at the
top of the Test Reports. These can be found as follows:

PressHELP, [SERI AL #]
The Agilent 81101A display lists the instrument's product and
serial number, firmware revision and date.

The display on your instrument should ook similar to this:

FRAME :  81101A 50 MHz
Serial No :  DE38700132
FIRMWARE : 01.00.01

DATE o Xx/xx/98

The serial number given for the FRAVE applies to the Mainframe,
the Power Supply, the Microprocessor Board, and the Timing
Board as well as the Output Channel.
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Initial Setup of the Agilent 81101A

In the mgjority of theseteststheinitial setting up of the instrument
isidentical. Therefore, it is described once here, and then referred-
to where appropriate. In cases where the initial setup differs, an
illustration of the settingsis shown.

Set up the Agilent 81101A asfollows:

1. Select [MODE/ TRG

e CONTI NUQUS PULSES
e Single-Pulses at Qut 1

e Pul se-Period:internal Gsc

CONTI NUQUS PULSES |c NODI EY
Si ngl e-Pul ses at CQut 1} =
*Int. Osc
i —— | int. PLL
Pul se-Peri od: internal Gsc CLK- 1 N
| MODE/ TRG|| QUTPUT || LIMTS || TRG LEV |

MODE/TRG Screen
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Test 1: Period (PLL not active)

Test Specifications
Range 20nst0999.5s

Resolution 3.5 digits, best case 5 ps
Accuracy 5%

Equipment Needed

Counter
Cable, 50 Q, coaxial, BNC

Procedure

1. Connect the Agilent 81101A to the Counter as shown:

81101A UNDER TEST 5334B Counter

3

TRIG OUT

,,,,,,,,,,,

Connecting the Agilent 81101A to the Counter

2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"
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On the Agilent 81101A set up [OUTPUT] page as shown in the fol-
lowing illustration:

Per Normal  ON 1 OI\/CDI =

Del ay Ops O f set +0. O\

DtyCyc  50.00% Anpl it 1. 00V 20 . 09
LeadE 5.00ns 50Q into 50.0Q ns
Trai E =LeadE

 MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

Configuring Output

3. Set the Counter to:

FUNCTION Period A

INPUT A 50 Q
SENSE On

4. Check the Agilent 81101A period at the following settings:

Period Acceptable Range TR entry

12.50 ns 11.875nsto 13.125ns
50.00 ns 475ns to 525ns
99.90 ns 94.905nsto 104.895 ns

[N
Vo
w N -
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Period Acceptable Range TR entry
100 ns 95 ns to 105ns
500 ns 475ns to 525ns
1us 950ns to 1050 ns

500 s 475us  to 525 us
500 ms 475ms to 525ms

[ N
Voo
oo ~No ol b

Test 2: PLL Period

NOTE: Thistest isonly performed if PLL is switched on.

Test Specifications
Range 20nst0999.5s
Resolution 3.5 digits, best case 5 ps
Accuracy + 0.01%

Equipment Needed
Counter Agilent 53132A
Cable, 50 Q, coaxial, BNC

NOTE: The Agilent 53132A counter is used in frequency mode to meet
the MIL CAL A uncertainty requirements for TAR (Test
Accuracy Ratio) > 4:1.

Procedure
Connect the Agilent 81101A to the counter as follows:
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81101A UNDER TEST 53132A Counter

3

CHANNEL 1 2

#*

|
|
|
|
|
|
|
|
.

Connecting Agilent 81101A to the Counter

5. Set upthe Agilent 81101A asdescribed in "Initial Setup of the

Agilent 81101A"
6. Select the [MODE/ TRG screen on the Agilent 81101A and set
up asfollows:
CONTINJOUS PULSES @ MODI FY
Singl e- Pul ses at Qut1|=
int. OSC
Pul se-Period: internal PLL CLK-1 N
| MODE/ TRG|| QUTPUT || LIMTS || TRG LEV |

The MODE/TRG Screen Setup

7. OntheAgilent 81101A set up [OUTPUT] page as shown in the
test beforel
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8. Set the Counter to measure the frequency at the choosen input

1/3
9. Check the Agilent 81101A PLL pulse period at the following
Settings:
Period Frequency Acceptable Range TR Entry
20.00 ns 50 MHz 49.995 MHz to 50.005 MHz 2-1
50.00 ns 20 MHz 19.998 MHz to 20.002 MHz 2-2
100 ns 10 MHz 9.999 MHz to 10.001 MHz 2-3
500 ns 2MHz 1.9998 MHz to 2.0002 MHz 2-4
1us 1MHz 999.9 kHz to 1.0001 MHz 2-5
50 ps 20 kHz 9.998 kHz to 20.002 kHz 2-6
5ms 200 Hz 199.980 Hz to 200.020 Hz 2-7
500 ms 2Hz 1.9998 Hz to 2.0002 Hz 2-8
5s 0.2Hz 0.19998 Hz to 0.20002 Hz 2-9
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Test 3: Width

Test Specifications
Range 10 nsto (period - 10 ns)
Resolution 3.5 digits, best case 5 ps
Accuracy + 5% + 250 ps

Equipment Needed
Digitizing Oscilloscope with Accessories
Counter
Cable, 50 Q, coaxial, BNC

Procedure
1. Connect Agilent 81101A to the Scope as shown:

81101A UNDER TEST 54121T Frontend

3

LMF :,T;J@

- 3

INPUT 1 3 4 TRIG

©) ©) O

2
TRIG OUT ouT1 U 6dB 20dB

Attenuator
with SMA/BNC
Adapter

Connecting Agilent 81101A to the Scope

2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"
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3. OntheAgilent 81101A set up [QUTPUT] page as shown in the
following illustration:

Per 200 ns Nor mal ON 1 OI\/[DI EY

Del ay Ops O f set +0. 0mf 100 O
wdth FIRH Anplit 1. 00V e
LeadE 5.00ns 50Q into 50.0Q ns

Trai E =LeadE

| MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

Configuring Output Screen
4. Set the Digitizing Oscilloscope Agilent 54121T:
e PressAUTOSCALE

» Select the Display menu and set the Number of Averagesto 32

« Select the deltaV menu and turn the voltage markers On

e Set the preset levelsto 50% -50% and pressAUTO LEVEL SET

* Select the deltat menu and turn the time markers ON

* Set START ON EDGE = POS 1 and STOP ON EDGE = NEG1

5. Change the oscilloscope timebase to 1 ns/div
6. Changethe Agilent 81101A Width to 10 ns

7. Center the pulse in the Scope display

Agilent 81101A Performance Test 15



Agilent 81101A Performance Test

8. Pressthe PRECISE EDGE FIND key for each new Width set-
ting

9. Check the Agilent 81101A pulse width at the following set-

tings:
Oscilloscope . )
Timebase Period Width Acceptable Range TR Entry
2 nd/div 200 ns 10.00 ns 9.250ns to 10.750 ns 3-1
10 ng/div 200 ns 50.00 ns 47.25ns to 52.75ns 3-2
20 ng lus 100.0 ns 94.75ns to 105.25ns 3-3
100 ns lps 500.0 ns 474.75ns to 525.25ns 3-4
10. Connect the Agilent 81101A to the Counter as shown:
81101A UNDER TEST 5334B Counter
Q O O

Connecting Agilent 81101A to the Counter

11. Set the Counter to:
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FUNCTION TIA- B

SENSE On

INPUT A 50 Q

COM A On

INPUT B 50 Q, negative slope

12. Check the Agilent 81101A width at the following settings:

Period Width Acceptable Range TR Entry
100 ps 50 us 475pus to 52.5pus 3-6
10 ms 5ms 475ms to 5.25ms 3-7
999 ms 500ms 475ms to 525 ms 3-8
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Test 4: Delay

Test Specifications

Range

Resolution
Accuracy

Equipment Needed

Fixed typical Delay of

EXT INPUT to TRIGGER OUT 8,5ns
TRIGGER OUT to OUTPUT 1/2 17 ns
Variable Delay:

0 nsto (period - 20 ns)

3.5digits, best case 5 ps
5% +1ns

Digitzing Oscilloscope with Accessories

Pul se Generator

Counter

Cable, 50 Q, coaxial, BNC

Procedure

Connect Agilent 81101A to the Scope as shown:
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81101A UNDER TEST 54121T Frontend

INPUT 1

3x20dB Attenuator
with SMA/BNC
Adaptor

OuT 1

ouT

Connecting Agilent 81101A to the Scope

13. Set up the Agilent 81101A asdescribed in "Initial Setup of the
Agilent 81101A"

14. Set the Pulse Generator to:

Period lus
Width 100 ns
Amplitude 1V
Offset +1.0V
Output Enable

15. Select the [MODE/ TRG screen on the Agilent 81101A and set
up asfollows:
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TR GGERED [ @ Mol FY
Si ngl e- Pul ses at Qutl :

Cont i nous

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ~{*Triggered
Gat ed

Trg' d by: EXT-le Ext - Wdth

| MODE/ TRG|| QUTPUT || LIMTS || TRG LEV |

The MODE/TRG Screen Setup

16. On the Agilent 81101A select [TRI G- LEV] page and set up as
follows:

EXT-IN: Threshol d +1. 0V 50Q

CLK-IN: Threshol d +1. 0V 50Q lc MODI FY
Set TTL
Set ECL

TRI GGER- QUT: TTL *Vol t age

STROBE- QUT : TTL

| MODE/ TRG || QUTPUT || LIMTS || TRGLEV |

The TRG-LEV Screen Setup
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17. On the Agilent 81101A set up [OUTPUT] page as shown in the
following illustration:

Per -------- Nor nal ON 1 |c|, oDl EY
Del ay O f set +0. 0N 0
W dt h 100ns Anplit 1. 00V ~
LeadE 5.00ns 50Q into 50.0Q ps
Trai E =LeadE
| MODE/ TRG || QUTPUT || LIMTS || TRGLEV |

Configuring Output Screen

18. Set the Digitizing Oscilloscope Agilent 54121T:

* PressAUTOSCALE
e Settimebaseto TIME/DIV = 10 nd/div
¢ Center the positive-going edges of the two signals

» Select the Display menu and set the screen function to single; set the
number of averagesto 32

e Select the DeltaV menu and turn the voltage markers ON and assign
marker 1 to channel 3 and marker 2 to channel 4

»  Set Preset levelsto 50% - 50% and press AUTO LEVEL SET

* Sdect the Deltat menu and turn the time markers ON
e Set START ON EDGE= POS1 and STOP ON EDGE= POS 1
* Pressthe PRECISE EDGE FIND key
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19. Check the Agilent 81101A delay at the following settings:

NOTE: Record the value of the fixed delay and subtract it from the other
readings.
Oscilloscope Timebase Delay Acceptable Range TR Entry
10 ng/div 0ps fixed Delay of TRIG OUT to OUT 1/2:
17 nstyp. 4-1
10 ng/div 5.000 ns 3.75ns to 6.25ns 4-2
20 ng/div 10.00 ns 8.500ns to 11.50ns 4-3
20 ng/div 50.00 ns 4650ns to 53.50ns 4-4
50 ng/div 100.0 ns 94.00ns to 106.00 ns 4-5
200 ng/div 500.0 ns 474.00ns to 526.00 ns 4-6

20. Connect the Agilent 81101A to the Counter as follows:

81101A UNDER TEST 5334B Counter

e Aghen T
:| INPUTA

L N o O O

S A

>

TRIG OUT OuT 1

Connecting Agilent 81101A to the Counter

21. Set Agilent 81101A to Cont i nuous- Pul ses onthe
MODE/TRG screen
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22. Set the Counter to:

FUNCTION TI A - B

SENSE On
INPUT A 50 Q
INPUT B 50 Q

23. Check the Agilent 81101A delay at the following settings:

NOTE: Subtract the fixed delay from the other readings
Period Delay Acceptable Range TR Entry
100 ps 50 ps 475us to 52.5us 4-7
10 ms 5ms 4.75ms to 52.5ms 4-8
999 ms 500ms 475ms to 525 ms 4-9

Agilent 81101A Performance Test
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Test 5: Double Pulse Delay

Test Specifications

Range 20 ns to

(period - width - 10 ns)
Resolution 3.5digits, best case 5 ps
Accuracy + 5% =+ 500 ps

Equipment Needed
Digitizing Oscilloscope with Accessories
Counter
Cable, 50 Q, coaxial, BNC

Procedure

1. Connect Agilent 81101A to the Scope as shown:

54121T Frontend

INPUT 1 3 4 TRIG

O O @)

. 2
B e O %
TRIG OUT ouT1 U 6dB

Attenuator
with SMA/BNC
Adapter

Connecting Agilent 81101A to the Scope
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2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"

3. Select the [MoDE/ TRG screen on the Agilent 81101A and set
up Output 1 and Output 2 as follows:

Doubl e- Pul ses at Qut1l i
Si ngl e

~-|* Doubl e

Pul se-Period: internal OCsc

| MODE/ TRG|| OUTPUT || LIMTS || TRG LEV |

The MODE/TRG Screen Setup

4. Onthe Agilent 81101A set up [OQUTPUT] page as shown in the
following illustration:
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Per 200. 0ns Nor nal ON 1 OI\/CDI =V
Dbl Del NI O f set +0. OWZO OO

Wdth 6.250ns Anplit 1. 00V

LeadE 5.00ns 50Q into 50.0Q ns
Trai E =LeadE
| MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

Configuring Output Screen

5. Set the Digitizing Oscilloscope Agilent 54121T:

Press AUTOSCALE

Center the double pulse signal

Select the Display menu and set the Number of Averagesto 32
Select the Delta V menu and turn the Voltage markers On

Set Preset Levels = 50% -50% and pressAUTO LEVEL SET

Select the Deltat menu and turn the Time markers On

Set START ON EDGE = POS1 and STOP ON EDGE = POS2

Press the PRECISE EDGE FIND key for each new Double
Delay setting

Check the Agilent 81101A double delay at the following set-
tings:

26
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Oscilloscope Timebase Double Delay Acceptable Range TR Entry
2 ng/div 20.00 ns 185ns to 21.5ns 5-1
10 ng/div 50.00 ns 47.00ns to 53.00ns 5-2
20 ng/div 100.0 ns 945ns to 105.5ns 5-3

8. Connect the Agilent 81101A to the Counter as shown:

81101A UNDER TEST 5334B Counter

Q @)

A A

Connecting Agilent 81101A to the Counter

9. Set the Counter to:

FUNCTION Period A

INPUT A 50 Q

SENSE On

(EXT ARM

SELECT a. Start (ST): leading edge

b. Stop (SP): trailing edge )

10. Set up the Agilent 81101A asdescribed in "Initial Setup of the
Agilent 81101A"
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11. Select the] MoDE/ TRG screen on the Agilent 81101A and set up
asfollows;

TRIGERED PULSES . |c MODI FY
Doubl e- Pul ses at Qut1l
*MAN Key
EXT | NPUT
PLL
| MDE/ TRG|| OUTPUT || LIMTS || TRG LEV |

The MODE/TRG Screen Setup

12. On the Agilent 81101A set up [OUTPUT] page as shown in the
following illustration:

Per -------- Normal  ON 1 |c NODI EY
Dbl Del  EJ[HIRY O f set +0. OW5OO O
.

W dt h 20.00ns Amplit 1.00V
LeadE 5.00ns 50Q into 50.0Q
Trai E =LeadE

| MODE/ TRG || QUTPUT || LIMTS || TRGLEV |

Configuring Output Screen
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13. Check the Agilent 81101A double pulse delay at the following
settings:

Press MAN to check each new setting!

Double Delay Acceptable Range TR Entry
500 ms 475ms to 525ms 5-4
1s 950.00 ms to 1050.00 ms 5-5
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Test 6: Jitter
The following tests are required:

1. Period Jitter
a Interna Oscillator
b. Internal PLL

2. Width Jitter

3. Delay Jitter

Test 6.1a; Period Jitter, Internal Oscillator

Test Specifications
RMS-Jitter 0.01% + 15 ps

Equipment Needed
Digitizing Oscilloscope with Accessories
Delay Line (22 ns)
Power Splitter
Cable, 50 Q, coaxial, BNC
Cable, SMA

Procedure
1. Connect Agilent 81101A to the Scope as shown:
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81101A UNDER TEST SMA Cable

54008A Delay Line

N
|||||| 3 4 TRIG
Q
‘ © %. 0 ° ¥

o \‘ ouT1 54121T Frontend

uuuuuu

SMA-SMA ..
Adapter

BNC - SMA
Adapter

POWER SPLITTER
© 11667B

T smAcCable e

Equipment Set-up for Jitter Test

2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"

3. OntheAgilent 81101A set up [QUTPUT] page as shown in the
following illustration:

Per OEGOINEN Nor nal ON 1 |c NODI EY
Del ay Ops O fset +500mMV
W dt h 25.00ns Anplit 1. 00V 50 . 09
LeadE 5.00ns 50Q into 50.0Q ns
Trai E =LeadE

| MODE/ TRG || OQUTPUT || LIMTS || TRG LEV |

Configuring Output Screen
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4. Set the Digitizing Oscilloscope Agilent 54121T:

PressAUTOSCALE
Select the Display menu and set the Number of Averagesto 64

Select the Channel menu and set the Attenuation factor of channel 2
to2

Set the VOLTS/DIV of channel 2 to 10 mV/div
Set OFFSET to 500 mV
Select the Timebase menu and set the TIME/DIV to 100 ps/div

Center thefirst positive-going edge of the signal (approximate Delay
=28ns)

Select the DeltaV menu and turn the V markers On

Set the Marker 1 Position to 490 mV and the Marker 2 Position to
500 mV

Select the Deltat menu and turn the T Markers On
Set START ON EDGE = POS1 and STOP ON EDGE = POS1
Press the PRECISE EDGE FIND key

5. RECORD the deltat reading. Thisisthe rise time of the refer-

ence signal within a 1% amplitude window of the signal con-
nected to Input 2. Thisvalue is needed later to calculate the
correct jitter.(delta.t.up)

Select the Timebase menu and center the second positive-
going edge of the signal (approximate Delay = 78 ns)

7. PressMORE and HISTOGRAM

32
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Select the Window submenu and set:

Sourceis channel 2

Choose the Time Histogram
Press WINDOW MARKER 1 and set it to 490 mV
Press WINDOW MARKER 2 and set it to 500 mV

8. Select the Acquire submenu, set the Number of Samplesto
1000 and press START ACQUIRING

9. After the datafor the time histogram has been acquired (#
Samples = 100%), select the Result submenu.

10. PressMEAN and SIGMA. RECORD the values of sigma

11. The RMSjitter is calculated asfollows:

6sigma - delta.t.up
6

RMS- jitter =

12. The RMSjitter for period of 50 nsis 20 ps. Enter theresultin
the Test Report as TR entry 6.1a- 1

13. Set the Agilent 81101A period to 500 ns

14. Repeat steps 6 to 11
TIME/DIV = 200 ps/div; approximate Delay = 527 ns

15. The RMS;jitter for period of 500 nsis 65 ps. Enter theresult in
the Test Report as TR entry 6.1a - 2
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Test 6.1b: Period Jitter, Internal PLL

Test Specifications
RMS-Jitter 0.001% + 15 ps

Equipment Needed
Digitizing Oscilloscope with Accessories
Delay Line (22 ns)
Power Splitter
Cable, 50 Q, coaxial, BNC
Cable, SMA

Procedure
1. Connect Agilent 81101A to the Scope as shown.

54750A + 54751A

81101A UNDER TEST

6 dB Attenuator e

BNC/SMA

54008A Delay Line
Adapter

SMA Cable

.. POWER SPLITTER

SMA Cable 116678

Equipment Set-up for Jitter Test using the Agilent 54750A +
54751A
Using the Agilent 54121T the Set-up is the same as before.
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2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"

3. Select the [MoDE/ TRG screen on the Agilent 81101A and set

up asfollows:
CONTI NUQUS PULSES |c MODI FY
Si ngl e- Pul ses at CQut 1} =
int. OSC
e ¥int . PLL
Pul se-Period: internal PLL CLK-1 N
| MODE/ TRG|| OUTPUT || LIMTS || TRG LEV |

The MODE/TRG Screen Setup

4. Onthe Agilent 81101A set up [OQUTPUT] page as shown in the
following illustration:

Per pAVMCISIiEE Nor mal ON 1 O’ oDl EY
Del ay Ops O fset +500nM\
W dt h 10. 00ns Anpl it 1. 00V 20 09
LeadE 5.00ns 50Q into 50.0Q ns
Trai E =LeadE

 MODE/ TRG || OUTPUT || LIMTS || TRGLEV |

Configuring Output Screen
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5. Set the Digitizing Oscilloscope Agilent 54121T:

Press AUTOSCALE
Select the Display menu and set the Number of Averagesto 64

Select the Channel menu and set the Attenuation factor of channel
2to2

Set the VOLTS/DIV of channel 2 to 10 mV/div
Set OFFSET to 500mV
Select the Timebase menu and set the TIME/DIV to 100 ps/div

Center thefirst positive-going edge of the signal (approximate Delay
= 28ns)

Select the DeltaV menu and turn the V markers On

Set the Marker 1 Position to 490 mV and the Marker 2 Position
to 500mV

Select the Deltat menu and turn the T Markers On
Set START ON EDGE = POS1 and STOP ON EDGE = POS1
Press the PRECISE EDGE FIND key

6. RECORD the deltat reading. Thisisthe risetime of the refer-

ence signal within a 1% amplitude window of the signal con-
nected to Input 2. Thisvalue is needed later to calculate the
correct jitter. (delta.t.up)

Select the Timebase menu and center the second positive-
going edge of the signal (approximate Delay = 78 ns)

8. PressMORE and HISTOGRAM

Select the Window submenu and set:
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» Sourceis channel 2

¢ Choosethe Time Histogram

* PressWINDOW MARKER 1 and set it to 490 mV
¢ PressWINDOW MARKER 2 and set it to 500 mV

9. Select the Acquire submenu, set the Number of Samplesto
1000 and press START ACQUIRING

10. After the data for the time histogram has been acquired (#
Samples = 100%), select the Result submenu.

11. PressMEAN and SIGMA. RECORD the values of sigma

12. The RMSjitter is calculated asfollows:

13. The RMSjitter for period of 20 nsis 15.2 ps. Enter the result
inthe Test Report asTR entry 6.1b - 1

See the Agilent54750A User’'s Guide / Service Guide to get the
info needed to do the Jitter Test using this scope.
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Test 6.2: Width Jitter (PPL not active)

Test Specifications
RMS-Jitter 0.01% + 15 ps

Equipment Needed
Digitizing Oscilloscope with Accessories
Delay Line (22 ns)
Power Splitter
Cable, 50 Q, coaxial, BNC
Cable, SMA

Procedure
1. Connect Agilent 81101A to the Scope as shown:

81101A UNDER TEST SMA Cable

54008A Delay Line

|||||

54121T Frontend

BNC - SMA SMA-SMA
Adapter Adapter

POWER SPLITTER
© 11667B

" SMA Cable ‘-

Equipment Set-up for Jitter Test

2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"
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3. OntheAgilent 81101A set up [QUTPUT] page as shown in the
following illustration:

Per 1.000us Nor nal ON 1 OI\/CDI EY
Del ay Ops O fset +500mMV
wdth DN Aplic 1oov [10. 00
LeadE 5.00ns 50Q into 50.0Q ns
Trai E =LeadE
| MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

Configuring Output Screen

4. Set the Digitizing Oscilloscope Agilent 54121T:

* PressAUTOSCALE
» Select the Display menu and set the Number of Averagesto 128

* Sdect the Channel menu and set the Attenuation factor of channel 2
to 2

* SettheVOLTS/DIV 500 mV
» Select the Timebase menu and set the TIME/DIV to 10 ps/div

» Center thefirst negative-going edge of the signal (approximate Delay
=36 ns)

* Sdect the DeltaVV menu and turn the V markers On
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Set the Marker 1 Position to 500 mV and the Marker 2 Position to
490 mV

Select the Deltat menu and turn the T Markers On
Set START ON EDGE = NEG1 and STOP ON EDGE = NEG1
Press the PRECISE EDGE FIND key

RECORD the deltat reading. Thisisthe fall time of the refer-
encesignal within a 1% amplitude window of the signal con-
nected to Input 2. This value isneeded later to calculate the
correct jitter. (delta.t.dn)

. Set the Agilent 81101A Pulse Width to 50 ns

. Select the Timebase menu and center the first negative-going

edge of the signal (approximate Delay = 77 ns)

Press MORE and HISTOGRAM

. Select the Window submenu and set:

Sourceis channel 2
Choose the Time Histogram

Press WINDOW MARKER 1 and set it to 500 mV

Press WINDOW MARKER 2 and set it to 490 mV

10. Select the Acquire submenu, set the Number of Samplesto

1000 and press START ACQUIRING

11. After the data for the time histogram has been acquired (#

Samples = 100%), select the Result submenu.
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12. PressMEAN and SIGMA. RECORD the value of sigma

13. The RMSjitter is calculated asfollows:

RMS- jitter = -0Sgma- geltat.dn

14. The RMS+jitter for pulse width of 50 nsis 20 ps. Enter the
result in the Test Report asTR entry 6.2 - 1

15. Set the Agilent 81101A for pulse width of 500ns

16. Repeat steps 7 to 13
NOTE: TIME/DIV = 100psg/div. Approximate delay = 527 ns

17. The RMS+jitter for pulse width of 500 nsis 65 ps. Enter the
result in the Test Report as TR entry 6.2 - 2

18. Repeat steps 1. to 17. for Width Jitter - PLL active.

Test Specifications
RMS-Jitter 0.001% + 15 ps

19. Enter the resultsin the Test Report as TR entry 6.2a- 1 and
TR entry 6.2a- 2
The RM S+jitter for pulse width of 50 nsis 15.5 ps
The RMS+jitter for pulse width of 500 nsis 20 ps
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Test 6.3: Delay Jitter (PLL not active)
Test Specifications

RMS-Jitter 0.01% + 15 ps

Equipment Needed

Digitizing Oscilloscope with Accessories

Procedure

1. Connect Agilent 81101A to the Scope as shown:

54121T Frontend

81101A UNDER TEST
oo
\ J & s . INPUT 1 2 3 4 TRIG
o o000 ® ) & & O % O ©)
TRIG OUT ouT 1 U 6dB . 20dB
Attenuator
with SMA/BNC

Adapter

Equipment Set-up for Delay Jitter Test

2. For calculating the RM S+jitter, the rise time of the reference
signal within a 1% amplitude window is required. If thisvalue
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is not already measured in the Period Jitter test, then perform
thefirst 6 steps of the Period Jitter test.

Set up the Agilent 81101A as described in "Initial Setup of the
Agilent 81101A"

On the Agilent 81101A set up [OUTPUT] page as shown in the
following illustration:

Per 1. 000us Nor mal ON 1 cM:Dl =V
Delay EHIN O f set +500rm50 00

Wdth 50.00ns Anplit 1. 00V

LeadE 5.00ns 50Q into 50.0Q ns
Trai E =LeadE
 MODE/ TRG || OUTPUT || LIMTS || TRGLEV |

Configuring Output Screen

5. Set the Digitizing Oscilloscope Agilent 54121T:

Press AUTOSCALE

Select the Display menu and set the Number of Averagesto 64
Set the VOLTS/DIV =10 mV/div

Set OFFSET to 500 mV

Select the Timebase menu and set the TIME/DIV to 100 ps/div

Center the first positive-going edge of the signal (approximate Delay
= 65n9)
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NOTE:

6. Press MORE and HISTOGRAM

7. Select the Window submenu and press WINDOW MARKER
1 and set it to 490 mV

8. PressWINDOW MARKER 2 and set it to 500 mV

9. Select the Acquire submenu, set the Number of Samplesto
1000 and press START ACQUIRING

10. After the delta for the time histogram has been acquired (#
Samples = 100%), select the Result submenu.

11. Press MEAN and SIGMA. RECORD the values of sigmal

12. The RMSjitter is calculated asfollows:

Bsigma. - deltat.
RMS - jitter = S'gma6 atip

13. The RMS+jitter for delay of 50 nsis 20 ps. Enter theresultin
the Test Report as TR entry 6.3 - 1

14. Set Agilent 81101A for delay of 500 ns

15. Repeat steps 9 to 12

TIME/DIV = 100 psg/div. Approximate delay = 515 ns

16. The RMSjitter for delay of 500 nsis 65 ps. Enter the result in
the Test Report as TR entry 6.3 - 2

17. Repesat steps 1. to 16 . for Delay Jitter - PLL active.

Test Specifications

RMS-Jitter 0.001% + 15 ps
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18. Enter the resultsin the Test Report as TR entry 6.3a- 1 and
TR entry 6.3a- 2
The RM S+jitter for pulse width of 50 nsis 15.5 ps
The RM S+jitter for pulse width of 500 nsis 20 ps
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Test 7: High and Low Levels
The following tests are required:

ApwWDND PR

High level from 50Q into 50Q
Low level from 50Q into 50Q
High level from 1KQ into 50Q
Low level from 1KQ into 50Q

Test Specifications

Load Impedance 50 Q

Source Impedance 50Q 1KQ

High Level -9.90V to +10.0V -19.8V to +20.0V
Low Level -100V to+9.9V -20.0V to +19.8 V
Amplitude 0.10 Vpp to 10.0 Vpp 0.20 Vpp to 20.0 Vpp
Level Resolution 10 mVv 20 mVv

Level Accuracy

+ 3% of ampl + 75 mV

+ 5% of ampl + 150 mV
for amlitude < 19V

Equipment Needed
Digitizing Voltmeter (DVM)
50 Q Feedthrough Termination, 0.1%, 10 W Adapter.
BNC to dual banana plug (1251-2277)
Cable, 50 Q, coaxial, BNC

1
2.
3.
4.

Procedure

Connect Agilent 81101A to the DVM as shown:
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EXT.

TR\GGERl

81101A UNDER TEST 3458A DVM INPUT

BNC-DUAL
BANANA

C 2oooo ®

TRIG OUT ouT1

50 OHM

Feedthrough

Connecting the DVM for High and Low Levels Tests

Test 7.1: High Level, 50 Ohmsinto 50 Ohms

1. SetuptheAgilent 81101A asdescribed in "Initial Setup of the

Agilent 81101A"

2. Onthe Agilent 81101A set up [QUTPUT] page as shown in the

following illustration:

Per 100. Ons Nor nal

Delay 25.00ns High
W dt h 50. 00ns Low

Trai E =LeadE

N 1 |[©@wooi FY

+0f0:ﬂ\/ +1O 9
\

LeadE 5.00ns 50Q into 50.0Q

| MODE/ TRG || OUTPUT ||

LIMTS || TRG LEV |

Configuring Output Screen

Agilent 81101A Performance Test

47



Agilent 81101A Performance Test

3. Setthe DVM Agilent 3458A to:

Function: DCV

Trigger: TRIG EXT
AD-Converter integration time NPLC: 0.1
(Number of Power Line Cycles)

4. Check the Agilent 81101A high level at the following high
level settings with the low level set to 0.0 V.

High Level Acceptable Range TR Entry
100V 9.625V 1010375V | 7.1-1
50V 4775V t05.225V 71-2
3.0V 2.845V t03.165V 71-3
10V 0.895V to 1.105V 71-4
05V 410 mV to 590 mV 71-5
01V 22mV to 178 mV 71-6

The low level may vary within + 3% of amplitude + 75 mV

Test 7.2: Low Level, 50 Ohmsinto 50 Ohms

1. SetuptheAgilent 81101A asdescribed in "Initial Setup of the
Agilent 81101A"

2. Onthe Agilent 81101A set up [QUTPUT] page as shown in the
following illustration:
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Per 100.0ns Nor nal ON 1 |OI\/CDI £y
Delay 75.00ns High +0. 0nVv | 100
—

W dt h 50. 00ns Low -100nV
LeadE 5.00ns 50Q into 50.0Q
Trai E =LeadE

| MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

Configuring Output Screen

3. Check the Agilent 81101A low level at thefollowing low level
settings with the high level set to 0.0 V

Low Level Acceptable Range TR Entry
-0.1V -22mV to-178 mV 72-1
-05V -410 mV to -590 mV 72-2
-1.0V -0895V to-1.105V 72-3
-30V -2.845V to0 -3.165V 72-4
-5.0V -4.775V to -5.225V 72-5
-10.0V -9.625V t0-10.375V | 7.2-6

The highlevel 0.0V may vary + 3% of amplitude +75 mV.
Test 7.3: High Level, 1K Ohmsinto 50 Ohms

1. SetuptheAgilent 81101A asdescribed in "Initial Setup of the
Adgilent 81101A

2. OntheAgilent 81101A set up [QUTPUT] page as shown in the
following illustration:
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Per 100. Ons Nor mal ON 1 Ol\/fI)l =V
Delay  25.00ns High +20 O
v —

W dt h 50. 00nms Low +0. OnV
LeadE 5.00ns 1kQ into 50.0Q
Trai E =LeadE

 MODE/ TRG || OUTPUT || LIMTS || TRGLEV |

Configuring Output Screen

3. Check the Agilent 81101A high level at the following high
level settings with the low level setto 0.0 V.

High Level Acceptable Range TR Entry
9.0V 179Vt020.1V 73-1
100V 9.35V t010.65V 73-2
50V 460V to5.40V 73-3
10V 0.80V to1.20V 73-4
0.2V 40mV to 360 mV 73-5

Thelow level 0.0V may vary + 5% of amplitude + 150 mV.
Test 7.4: Low Level, 1K Ohmsinto 50 Ohms

1. SetuptheAgilent 81101A asdescribed in "Initial Setup of the
Agilent 81101A"

2. Onthe Agilent 81101A set up [QUTPUT] page as shown in the
following illustration:
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Per 100. Ons Nor nal ON 1 OI\/CDI EY
Delay 75.00ns High +0. Onv | 200
N

W dt h 50. 00ns Low -200nVv
LeadE 5.00ns 1kQ into 50.0Q
Trai E =LeadE

| MODE/ TRG|| OQUTPUT || LIMTS || TRG LEV |

Configuring Output Screen

3. Check the Agilent 81101A low level at thefollowing low level
settings with the high level set to 0.0 V.

Low Level Acceptable Range TR Entry
-0.2V -40 mV to-360 mV 74-1
-1.0V -0.80V to-1.20V 74-2
5.0V -4.60V to-5.40V 74-3
-100V -9.350 V t0-10.650 V 74-4
-19.0V -17.90V t0-20.10 V 74-5

The high level 0.0 V may vary + 5% of amplitude + 150 mV
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Test 8: Transition Time

Test Specifications

Range 5.0 nsto 200 ms

(measured between 10% and 90% of amplitude)
Accuracy +10%  +200ps
Linearity

typical + 3% for transitions > 100 ns

Equipment Needed
Digitizing Oscilloscope with Accessories
Cable, SMA

Procedure
Perform the tests as shown in the following sections:
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Test 8.1a: Leading Edge Test
Minimum Leading Edge and L eading Edge ranges .

1. Connect Agilent 81101A to the Scope as shown:

81101A UNDER TEST 54121T Frontend

3 4 TRIG

o O

2

Cable, SMA

INPUT 1

O

BNC - SMA Adaptor 20d8
Attenuator

Connecting Agilent 81101A to the Scope

NOTE:

When you connect the test equipment the first time, and whenever
you change the setup during the following tests, use the torque
wrench (8170-1582) to tighten and loosen the SMA connectors.
Thiswill ensurethat the connectors are at the correct tightness and
give the best signal transfer!

2. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"

3. OntheAgilent 81101A set up [QUTPUT] page as shown in the
following illustration:
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Per 500. Ops Nor nal ON 1 c | EY
Del ay Ops Off set +0. OV
DtyCyc 50. 00% Anpl i t 5. 00V 5 . 09
LeadE 50Q into 50.0Q ns
Trai E =LeadE
"MODE/ TRG | [ OQUTPUT |[ LIMTS || TRG LEV |

Configuring Output Screen

4. Set the Digitizing Oscilloscope Agilent 54121T:

Press AUTOSCALE

Center one pulse on screen, e.g.:

TIME/DIV = 50 ps/div, DELAY = 380 s,

Select the Display menu and set the Number of Averagesto 32
Select the Channel menu and set the Attenuation factor to 10
Select the Delta V menu and turn the voltage markers On

Set the Preset Levels = 10-90% and press AUTO LEVEL SET

Select the Timebase menu and set TIME/DIV =1 ng/div, DELAY =
20 ns

Select the Deltat menu and turn the markers On
Set START ON EDGE = POS1 and STOP ON EDGE = POS1

5. Set period of Agilent 81101A to: Period = 1 psand

change the Agilent 81101A Delay to center the leading edge of
thefirst pulse on the screen
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6. After the averaging, while the oscilloscope isin the Deltat
menu, Press the PRECISE EDGE FIND key

7. Check the Agilent 81101A rise times at the following leading

edge settings:

Oscilloscope TIME/ Period Leading Trailing Acceptable TR

DIV Edge Edge Range Entry
2 nddiv lus 5.0ns 5.0ns <5nsto5.7ns 8.1a-1
5 ng/div lus 10ns 10ns 8.8nsto11.2ns 8.la-2
10 ng/div 1us 50 ns 50 ns 44.8 nsto 55.2ns 8.1a-3
100 ng/div 5us 500 ns 500 ns 449.8 nsto 550.2 ns 8.la-4
1ug/div 50 us 5us 5us 4.4998 usto 5.5002 ps 8.la-5
10 pg/div 500 ps 50 us 50 us 45 psto 55 us 8.1a-6
100 ps 5us 500 ps 500 ps 450 psto 550 ps 8.1la-7
10 mg/div 500 ms 50 ms 50 ms 45 msto 55 ms 8.1a-8
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Test 8.1b: Trailing Edge Test

Minimum Trailing Edge and Trailing Edge range.

1. Connect Agilent 81101A to the Scope as shown in Test 8.1a
Leading Edge Test.

2. Set up the Agilent 81101A as described in Test 8.1a Leading
Edge Test.

3. Set the digitizing oscilloscope Agilent 54121T:
» Select the oscill oscopes Timebase menu and set TIME/DIV to 1 nd/
div
and DELAY to approximately 520ns

» Select the oscilloscopes Deltat menu and set START ON
EDGE = NEG1 and STOP ON EDGE = NEG1

4. Whilethe oscilloscopeisin the Deltat menu, press the PRE-
CISE EDGE FIND key

5. Check the Agilent 81101A output signal falls at the following
trailing edge settings:

Oscilloscope . Trailing Leading Acceptable TR
TIME/DIV Delay Period Edge Edge Range Entry
2 nddiv 529 ns lus 5.0ns 5.0ns <5nsto5.7ns 8.1b-1
5 ng/div 529 ns 1us 10 ns 5ns 8.8nsto11.2ns 8.1b-2
10 ng/div 529 ns 1us 50 ns 50 ns 44.8nsto55.2 ns 8.1b-3
100 ng/div 25 us 5us 500 n 50 ns 449.8 nsto 550.2 ns 8.1b-4
1 pg/div 25 us 50 ps 5us 5us 4.4998 s t05.5002 ps 8.1b-5
10 pg/div 250 ps 500 ps 50 us 50 ps 45 psto 55 us 8.1b-6
100 pg/div 2.5ms 5ms 500 ps 500 us 450 psto550 ps 8.1b-7
10 mg/div 250ms | 500 ms 50 ms 50 ms 45 msto 55 ms 8.1b-8
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Test 9: Pulse Aberration Test
The following tests are required:

Overshoot and Ringing
Preshoot

Test Specifications

Overshoot/Preshoot/Ringing
+ 5% of amplitude + 20 mV

Equipment Needed
Digitizing Oscilloscope with Accessories

Procedure
6. SetuptheAgilent 81101A asdescribed in"Initial Setup of the
Agilent 81101A"
1. Connect Agilent 81101A to the Scope as shown:

54121T Frontend

TRIG

81101A UNDER TEST
T - —_——
H i Q J INPUT 1 2 3 4
.
g o g oo & - ] O EP\ O O

Cable, SMA
20dB
Attenuator

BNC - SMA Adaptor

Connecting Agilent 81101A to the Scope
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Per 500. Ous Nor nal ON 1 O | EY
Del ay Ops High 0
DtyCyc  50.00% Low +0. OnM +5 . 09
LeadE 5.00ns 50Q into 50.0Q \Y;
Trai E =LeadE

 MODE/ TRG || QUTPUT || LIMTS || TRG LEV |

Configuring Output Screen

Overshoot and Ringing

2. Set the digitizing oscilloscope Agilent 54121T:

+ PressAUTOSCALE

¢ Select the Display menu and set the Number of Averagesto 32
» Select the Channel menu and set the Attenuation factor to 10

e Center one pulse horizontally and vertically on screen

+ (eg. TIME/DIV = 50ps/div, DELAY = 250 pis)

» Select thedeltaV menu and turn the voltage markers On

* Setthe VARIABLE LEVELS = 95% - 105% and press
AUTO LEVEL SET

¢ Select the channel menu and center vertically the top pulse
(offset =5V)

* Setthe VOLTS/DIV =200 mV/div
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Pr eshoot
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Select the Timebase menu and set TIME/DIV =5 ng/div, DELAY =
16 ns (>> 500 ns)

Set the Agilent 81101A to period = 500 ns

Check that Overshoot and Ringing are within the +5% of
amplitude +20 mV window

Enter the result in the Test Report as TR entry 9- 1

Take the oscilloscope's trace flatness error (GaAs input circuit)
into account.

Set Agilent 81101A to:

Period = 500 ps

HighLevel =5V

Low Level =0V

Delay =10 ns

Set the digitizing oscilloscope, Agilent 54121T:

Press AUTOSCALE

Select the Display menu and set the Number of Averagesto 32
Select the Channel menu and set the Attenuation factor to 10
Center one pulse horizontally and vertically on screen

(e.g. TIME/DIV = 50ps/div, DELAY = 265 ps)

Select the delta V menu and turn the voltage markers On

Set the VARIABLE LEVELS = -5% to +5% and press
AUTO LEVEL SET
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* Select the channel menu and center vertically the bottom of the pulse
(offset =0 V)

* Setthe VOLTS/DIV =200 mV/div

* Select the Timebase menu and set TIME/DIV =5 ng/div, DELAY =
16 ns

8. Set Agilent 81101A to period = 500 ns

9. Check that Preshoot iswithin the +5% of amplitude + 20 mV
window.

10. Enter the result in the Test Report as TR entry 9 - 2
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Agilent 81101A Performance Test Records

Test Facility:

Report No.
Date
Customer
Tested By

Model Agilent 81101A 50 MHz Pulse Generator

Seria No.

Options Ambient temperature °C
Relative humidity %

Firmware Rev. Line frequency Hz

Special Notes:
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Test Equipment Used
Description Model No. TraceNo. Cal. Due
Date

1. Oscilloscope Agilent 54121T

2. Counter Agilent 5334B

3. Digital Voltmeter  Agilent 3458A

4. Pulse Generator ~ Agilent 8110A

5. Delay Line Agilent 54008A

6.

7.

10.

11.

12.

13.

14,
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Test Resultsfor Agilent 81101A Mainframe

Serial No. Ambient temperature

°C
Customer Relative humidity %
CSO# Line frequency Hz
Tested by Date
Comments

Internal Oscillator Period

Scope Uncertainty factor

TREntry Test Limit Actual Limit Pass Fail

Min Result M ax
1-1  20.0ns 19.000ns 21.000 ns
1-2 50.0ns 47.5ns 52.5ns
1-3 99.9ns 94.905ns 104.895 ns
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Counter Uncertainty factor

TREntry Test Limit Actual Limit Pass Fail
Min Result Max

1-6 100ns 95.0ns 105.0ns _

1-7 500ns 475.0ns 5250ns

1-8 lus 950.0 ns 10500ns

1-9 500us 475 us 525us -

1-10 500ms 475 ms 525 ms
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PLL Period
(Results measured as frequency by counter)

Counter Uncertainty factor

TR Test  Limit Actual Limit Pass Fail
Entry Min Result M ax

2-1  20.00ns 49.995MHz 50.005 MHz
2-2  50.00ns 19.9980MHz _ 20.0020MHz
2-3 100ns  9.9990MHz _ 10.0010MHz __
2-4  500ns 19998MHz __ 2.0002MHz

2-5 1us  9999kHz _ 1.0001 MHz

2-6 50us  19.998kHz _ 20.002 kHz

2-7 5m  199.98Hz 20002 Hz

2-8 500 m 19998Hz _ 2.0002 Hz

2-9 5s 019998Hz _ 0.20002 Hz
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Period Jitter

Scope Uncertainty factor

TREntry Test Limit Actual Limit Pass Fail
Min Result M ax

6.1a-1 50 ns 20 ps

6.1la2 500 ns 65 ps

6.1b-1  20ns 15.2 ps
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Test Resultsfor Agilent 81101A Output Channel
Width

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
Min Result M ax

31 10.0ns 9.250ns 10.75%0ns
32 500ns 47.25ns 52.75ns
3-3 100ns 94.75ns 105.25ns
34 500ns 474.75ns 525.25ns
35 50ps 475ps 952.5 s -
36 5ms 475ms 5.25ms _
3-7 500ms 475ms 525 ms
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Width Jitter

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail

Min  Result M ax

6.2-1 50 ns 20 ps .
6.2-2 500 ns 65 ps .
6.2a-1 50ns 15.5ps .
6.2a-2 500 ns 20 ps .
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Delay

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail

Min  Result M ax

4-1 0.00 ns FixedDelay

4-2 5.00ns 3.75ns 6.25ns _

4-3 10ns 8.50ns 11.50 ns -

4-4 50.0ns 46.5ns 53.5ns _

4-5 100ns 94.0ns 106.0ns -

4-6 500ns 474.0ns 526.0ns L

4-7 S0us 47.5ps 52.5pus -

4-8 5ms 475ms 5.25ms _

4-9 500 ms 475ms 525 ms _
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Delay Jitter

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
Min Result M ax

6.3-1 50 ns 20 ps .

6.3-2 500 ns 65 ps .

6.3a-1 50ns 15.5ps .

6.3a-2 500 ns 20 ps .
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Double Pulse Delay

Scope Uncertainty factor

TREntry Test Limit Actud Limit Pass Fail
Min Result Max

5-1 20.0ns 18.50ns 21.50 ns
5-2 50.0ns 47.00 ns 53.00 ns
5-3 100ns 94.50 ns 105.50 ns

Counter Uncertainty factor

TREntry Test Limit Actud Limit Pass Fail
Min Result Max

5-4 500ms 475ms 525 ms

5-5 1s 950.0 ms 1050.0 ms
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High L evel 50Q-50Q

TREntry Test Limit Actual Limit Pass Fail
Min Result M ax
7.1-1 100V 9.625V 10.375v.
7.1-2 50V 4775V 5225V
7.1-3 3.0V 2845V 3165v
7.1-4 10V 0.89%5V 1.105V -
71.1-5 05V 410mvV 590 mV _
7.1-6 01V 22mVvV 178 mV _
High Level 1KQ-50Q
TREntry Test Limit Actual Limit Pass Fail
Min Result M ax
7.3-1 19.0V  17.90V 2010V
71.3-2 100V 935V 1065v.
7.3-3 50V 460V 540V -
7.3-4 10V 0.80V 120v
7.3-5 02V  40mV 360mV
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Low Level 50Q-50Q

TREntry Test Limit Actual Limit Pass Fail
Min Result M ax

72-1 01V -22mV -178 mV _
722 05V -410mV 50mv.
723  -10V -0.89%5V 1105V
72-4 =30V -2.845V 3165V
725 50V -A775V 5225V
726 -100V -9625V ___ -10.375V

Low Level 1IKQ-50Q

TREntry Test Limit Actud Limit Pass Fail
Min Result  Max

74-1 -0.2V -40 mV -360mv..
1.4-2 -1.0V -0.80V -1.20V _
7.4-3 -5.0v -4.60V -5.40V -
74-4  -100V  -9.350V -10.650 V
745 -19.0v -17.90V -20.10V
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Leading Edge

Scope Uncertainty factor

TREntry Test Limit Actual Limit Pass Fail
Min Result  Max

8.1a-1 50ns <5ns 5.7ns _
8.1a2 10ns 8.8ns 11.2 ns .
8.1a3 50ns 44.8ns 55.2ns __
8.1a-4 500 ns 449.8ns 550.2ns
8.1a-5 Sus  4.4998 us 5.5002ps
8.1a6 50us 45pus 55 us .
8.1a-7 500 ps 450 ps 550 ps _
8.1a-8 50ms 45ms 55ms
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Trailing Edge
TR Entry Test Limit Actual Limit Pass Fail
Min Result M ax

81b-1 50ns <5ns 5.7ns .
8.1b-2 10ns 8.8ns 11.2ns .
8.1b-3 50ns 44.8ns 55.2ns __
8.1b-4 500ns 449.8n 550.2ns
8.1b-5 5us 4.4998 us 55002us
8.1b-6 50us 45pus 55 us __
8.1b-7 500 us 450 ps 550 ps __
8.1b-8 50ms 45ms 55ms

Agilent 81101A Performance Test 75



Agilent 81101A Performance Test

Overshoot and Ringing

Scope Uncertainty factor

TREntry Test Limit Actual Limit Pass Fail
Min Result M ax

9-1 5V + 5% of ampl.
+20mV
9-2 500 mV +5% of ampl.
+20mvV
Preshoot
TREntry Test Limit Actual Limit Pass Fail

Min Result M ax

9-3 ov +5% of ampl.
+20mV
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