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RANDOMIZE

Dizplay HEaRn-la-ae : [BEGR  Coursor oon bord

Words ¢ Cursor o Digit:
Digits: =

—— Channel 1 Channel @ —

Word  Digit = @ i

i | b

‘3 1111011140 1111111181

(101311110 1111111111

i ok ounh

i from T

EDITOR KEY FIELDS EXECUTION

BLUE/MODIFY Channel selection: EXEC key
[Channel 1]
[Channel 2]
[both Channels]

from™

.

"through’;

5‘-(2) ¥
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SET

DEFINITION

EXAMPLE

9-28

All bits within the block specified by the from’

and through’ fields are set to one.

’from’ word < "through’ word

In the figure on the following page:

Channel: i
Before setting: 000000
After setting: PRELT

If the set function applies to one channel,

no change occurs to the other channel
as illustrated by channel 2 in the example
above.
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SET

Dizpl base Cursor on Word
bar ds 1 Cursor on Digit:
Digits £ " ]
—— tChannel 1 Chanpel o ——
bl o Higit - 5 i
i ; |
e

i from Word

2 Lhrough

EDITOR KEY FIELDS EXECUTION

BLUE/MODIFY Channel selection: EXEC key
[Channel 1]
[Channel 2]
[both Channels]

From”

3_( l )—‘7

‘through”;

TM(E)“_?
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CHAPTER 10

CONTENTS

EDITOR

BIT MODE

ALPHA LIST

Clear

Copy Digit
Delete Digit
Insert Digit
Move Digit
Randomize Digit
Set

HP 8118A-Editor

KEY LiST

COPY
Copy Digit

DELETE
Delete Digit

INSERT
insert Digit

MODIFY

Clear
Randomize
Set

MOVE
Move Digit

10-1



CLEA

DEFINITION

EXAMPLE

10-2

All bits within the block of digits specified
by the *from’ and ’through’ fields are cleared
to zero.

from’ digit < *through’ digit

In the figure on the opposite page:

Channel: !
Before clearing: FLEELLERD
After clearing: 000001111}

If the clear function applies to one channel,
no changes are made to the other channel

as illustrated by channel 2 in the example above.

HP 8118A-Modify



CLEAR

Cursor on Digit:

Channel 1 ——

B

From

y through BB

EDITOR KEY FIELDS EXECUTION

BLUE/MODIFY Channel selection: EXEC key
[Channel 1}
[Channel 2]
[both Channels]

from”
Digit_ (1) ’
through’

!m(z—)!
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COPY

DEFINITION

EXAMPLE

10-4

The digits specified by the "from’ and *through’
fields are copied to the ’to’ channel beginning
at the digit specified by the ’to’ field.

from’ digit < "through’ digit

The copy function can not increase the number
of digits in the frame. Thus, the digits copied
must be copied to locations within the current
frame. Copying writes over or replaces the old
data. Thus, the old data is destroyed.

In the figure on the opposite page:

Channel: 1 2
Before copying 001111 IRERR]
After copying: 001100 [RERE R

Io the example, the copy function cannot begin
at digit 5 because the frame does not

contain enough digits in which to copy digits
zero and one.

If the copy function applies to one channel,

no change occurs in the other channel
as lustrated by channel 2 in the example above,

HP 8118A-Copy



COPY DIGIT

Cursor on Higit:

i Channel & —

Higit
i

@ Lhrough

COPY Tigit from 88

T
EDITOR KEY FIELDS EXECUTION
BLUE/COPY Channel selection: EXEC kev

[Channel 1]
[Channel 2]

from”
* (1) through (2)°

?

o
‘)m(3)m!
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DEFINITION The digits from the digit pointed to
by the "Cursor on Digit’ field to the ‘through’
field are deleted.
The following relationship applies

"Cursor on Digit’ < ’through’ digit

The number of bits in the frame is reduced
by the number of bits deleted.

The following relationship applies:

digits deleted <= (No. of Bits -3), that is,

3 <= "No. of Bits’ <= 16384
EXAMPLE In the figure on the opposite page:

Cursor on Digit = 0

Channel: | 2
Before delete: 00111 111100
After delete: PHIL T

It the delete function applies to only

one channel, the other channel is reduced
by the same number of digits at the end
of its frame as illustrated by channel 2

in the example above.

10-6 HP §118A-Delete



DELETE DIGIT

Cursor on Digit:

Channel &

DELETE Digit at (RS ] throug b
EDITOR KEY FIELDS EXECUTION
BLUE/DELETE Channel selection: EXEC key

[Channel 1]
[Channel 2]
[both Channels]

‘through’
7_“( 1 )M’
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INSERT DIGIT

DEFINITION A specified number of zero’ digits are inserted
before the digit pointed to
by the "Cursor on Digit’ field.

The number of bits in the frame is increased
by the number of bits inserted, however,

the following relationship applies:

3 bits <= "No. of Bits’ <= 16834 hits

EXAMPLE In the figure on the opposite page:

Cursor on Digit = 0

Channel: ! 2
Before insert: Ty [T
After insert: 0111111 110

If the insert Function applies (o one channel,
a "zero’ digit is appended to channel 2
as illustrated in the example above.

10-8 HP 81 18A-Insert



INSERT DIGIT

Cursor on Digit:

——— Charnsl 1 Channel & ————

THSERT Tigit o CEEEETRE
EDITOR KEY FIELDS EXECUTION

BLUE/INSERT Channel selection: EXEC key
[Channel 1]
fChannel 2]
fboth Channels]

Number of digits

1o be inserted:
" (1) times’

HP 8118A-Insert [0-9



MOVE DIGIT

DEFINITION The digits specified by the *from’ and through’
fields are transferred to a new location
within the current frame, The location begins
in front of the digit specified by the ’to’ field.

from’ digit < ’to’ digit
The digit specified by the to’ field cannot be

a digit specified by the *from’ and 'through’
fields; otherwise, a 'range overlap’ error occurs.

EXAMPLE 1 A forward move is illustrated in the figure
on the opposite page:

Base [HEX]
to’ field = |

DIGIT CH.] CH2
Before moving: 0 ABCDEFA ABCDEFA
After moving: 0 AEFBCDA ABCDEFA

If the move function applies to only one channel
no change occurs to the other channel as
illustrated by channel 2 in the example above.

10-10 HP &1 18A-Move



MOVE DIGIT

Dizplay el

Cursaor on Digit:
Digits: v _ )
—— Channe!l 1 Channel o

Higit
1

MOWE Digit B through

EDITOR KEY FIELDS EXECUTION

BLUE/MOVE Channel selection: EXEC (image)
[Channel |] UPDATE (active)
[Channel 2]
[both Channels]

Trom”
" (1)_ through (2
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EXAMPLE 2 A backward maove is illustrated in the figure
on the opposite page.

Base [HEX]
'to’ field = 6

DIGIT CH.1
Before moving; 0 ABCDEFA

After moving: 0 ADEFBCA

If the move function applies to one channel,
no changes occur in the other channel as
illustrated by channel 2 in the example above,

16-12 HP 8118A-Move
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MOVE DIGIT

Uats
Hasze
Cursor an Digit:
= Channel 1 Charnne] &
Digix '
1
b

MOYE Digit from i i thircugh B

1
EDITOR KEY f_l__ELDS EXECUTION
BLUE/MOVE Channel selection: EXEC (image)
[Channel 1] UPDATE (active)

[Channel 2]
[Both Channels]

from”
" (1) through (2) °

3

to™

5m(3)_7
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RANDOMIZE

DEFINITION

EXAMPLE

10-14

The bits within the block of digits specified
by the from’ and 'through’ fields are assigned
values from sequences with lengths generated
according to the following formuia;

Length = ({2 exponent n) - 1) bits,

from’ bit < through’ bit

A pseudo-randont binary sequence, PBRS, is
assigned when the bit length of the block equals
((2 exponent n) - 1) bits, where 2 <= n <= |4,

The start value for the random generator is
defined by the first n-bits of the block,
where n is the exponent from the expression
((2 exponent n) -1). The start value cannot
equal zero,

The value for n is the smallest value substituted
into the expression that yields a result which is
equal to or greater than the number of bits

in the block,

In the figure on the opposite page:

block fength = 20 (bits 0 - 19)
n =35, (2 exponent n)-1 =31 > 20
start value = 11111

Channel:

Before randomizing: PERELEERT) ERRRRRREN

After randomizing: HTTHIO0L 10 1001000010

If the randomize function applies to one channel,
no changes are made to the other channel.

HP 8118A-Modify



RANDOMIZE

Higitit ol
—— (hannet 1 ——
Digit
1
b

from Digit 2 through
EDITOR KEY FIELDS EXECUTION
BLUE/MODIFY Channe! selection: EXEC key

{Channel 1]
{Channel 2]
{both Channels]

Trom™
Digit (1)

through’
7m(2)m,
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SET

DEFINITION

EXAMPLE

10-16

All bits within the block of digits specified
by the 'from’ and ’through’ fields are set to one,

from’ bit < ’through’ bit

In the figure on the opposite page:

Channel: l 2
Before setting; 0000000000 ¢000000000
After setting: FETEI00000 0060000000

If the set function applies (o one channel,
no changes are made to the other channe!
as illustrated by channel 2 in the example above,

HP 8118A-Modify



| fram Digit

EDITOR KEY FIELDS EXECUTION

BLUE/MODIFY Channel selection: EXEC key
[Channel ]
[Channel 2]
[both Channels]

from”
Digit (1)

through”
9__(21——9

HP §118A-Modify 10-17






CHAPTER 11 COMMON

MNEMONIC

*CLS
*ESE
*ESE?
*ESR?
*IDN?
“LRN?
*OPC
*OPC?
*RCL
*RST
*SAV
*SRE
*SRE?
*STB?
*TRG
*TST?
*WAI

COMMANDS

NAME
Clear Status
Standard Event Status Enable
Standard Event Status Enable Query
Standard Event Status Register Query
Identification Query
Learn Device Setup Query
Operation Complete
Operation Complete Query
Recall
Heset
Save
Service Request Enable
Service Request Enable Query
Read Status Byte Query
Trigger
Self Test Query

Wait to Continue

HP 8118 A-Commands ti-1



CLEAR STATUS COMMAND

DEFINITION

EXAMPLE

11-2

emnn*CLGmmmnn

The *CLS command clears the following
1. Error queue
Standard event status register (ESR)
Status byte register bit 5 (STB)
A service request
OCAS and OQAS

L

No changes are made to the following;
| Status byte register bits 6, 4, 2-0 (STB)
2. Qutput queue
3. Event status enable register (ESE)
4 Service request enable register (SRE)

State: 1. IDLE state
2, Setting prior to *CLS
3. *OPC/*QPC? actions are cancelled.

If the *CLS command occurs directly

after a program message terminator, the output
queue and MAV, bit 4, in the status byte register
are cleared, and if condition bits 2-0

of the status byte register are zero, MSS, bit 6
of the status byte register is also zero.

Related commands none

OUTPUT 718"™*CLS"

HP 8118A-Common



*ESE

STANDARD EVENT STATUS ENABLE COMMAND

DEFINITION

EXAMPLE

~mmm-*ESE-----<value>-----

0 <= value <= 255

The *ESE command sets bits in the standard event
status enable register (ESE) which enable

the corresponding bits in the standard event
status register (ESR).

The register is cleared:

I. At power-on

2. By sending a value of zero
The register is not changed by the *RST and *CLS
commands.

BIT MNEMONIC BIT VALUE
7 PON 128
6 Not used 0
5 CME 32
4 EXE 16
3 DDE 8
2 QYE 4
! Not used 0
0 OPC f

Related commands: *ESE?

OUTPUT 718ESE 21"

HP 81i8A-Common 183



*ESE?
STANDARD EVENT STATUS ENABLE QUERY

rmeer EGE Pennen

DEFINITION The standard event status enable query returns
the contents of the standard event status enable
register.

0 <= contents <= 255

BITS MNEMONICS BIT VALUE

PON
Not used
CME
EXE
DDE
QYE
Not used
OPC

3

%

C = M B SN g
— 3
oD o e

_— D he oo

Related commands *ESE

EXAMPLE OQUTPUT 718;"*ESE?™
ENTER 718: A$

11-4 HP 8118A-Common



STANDARD EVENT STATUS REGISTER QUERY

Y T —

*ESR?

DEFINITION The standard event status register query returns

the contents of the standard event status
register. The register is cleared after being

read.

0 <= contents <= 255

BITS MNEMONICS

PON
Not vsed
CME
EXE
DDE
QYE
Not used
oprC

o QRN NG SR U I SR W o Y

Related commands: *ESR

EXAMPLE OUTPUT 718;*ESRY
ENTER 718: A$

HP 8118A-Common

BIT VALUE

128
0
32
16
8

4
0
i
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*IDN?

IDENTIFICATION QUERY

cmee* | DN Pemnee
DEFINITION The identification query commands the instrument
to identify itself over the interface.
Response: HEWLETT-PACKARD, 8118A.,0, 10
HEWLETT-PACKARD = manufacturer
8§118A = instrument model number
0 = indicates serial numbers
are not provided,
[0 = firmware revision level
EXAMPLE DIM A% [100]

QUTPUT 718"™IDN?"
ENTER 718; A$

11-6 HP §118A-Common



“LRN?

LEARN DEVICE SETUP QUERY

DEFINITION

EXAMPLE

S -1\ -

The learn query returns the status
of the instrument’s setting.

The response message can be retransmitted
as a program message without requiring any
alterations.

Only commands relevant to the instrument
configuration at the time of the *LRN?
qguery are returned.

The returned commands are listed
in Tables 11-1 and 11-2.

The learn response message is a single
ASCII string without image specifiers.
The format of Tables LI-I and 11-2 is
for legibility only.

DIM AS [25000]
OQUTPUT T718™LRN?"
ENTER 718; A

HP §1i{&A-Common -7



*L RN?

TABLE 11-1. PULSE *LRN?

SYST

(ANP:TRIG

ANP.CONT

PULS:TIM
PULST:TIM

:PULS2:TIvt

11-8

GEN

STAT
‘MODE
SLOP
‘THR

STAT
‘MODE
‘RANG

‘PER

‘WIDT

‘DEL

‘DOUB
:DOUB:MODE

WIDT

‘DEL

:DOUB
:DOUBMODE

HP 8118A-Common



:PULSTLEV

:PULSZ:LEV

:PULST:EDGE

‘PULS2:EDGE

QUTPZ2:PULS

‘OUTP1:PULS

AMPL
‘OFFS
LIM

‘AMPL
OFFS
LIM

TRAN
LEAD
TRA

TRAN
LEAD
TRA

:POL
STAT

POL
:ADD
STAT

HP 811§A-Common

*LRN?
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*LRN?

TABLE 11-2. PATTERN *LRN?

'SYST

NP TRIG

(ANP:CONT

(INP:CLOC

PULS:TIM
PULST:TIM

PULS2:TIM

:PULS3:TIM

PULSTLEY

F1-10

‘GEN

STAT

‘MODE

STAR
STOP
‘THR

STAT

‘MODE
‘RANG

STAT

‘PER

‘WIDT
‘DEL

WIDT
‘DEL

WIDT
‘DEL

AMPL
‘OFFS
‘LM

HP 8118A-Common



:PULSZ:LEV

:PULST:EDGE

:PULSZ2:EDGE

‘DATA3
:DATA

:DATA1

:DATAZ

DATA

:OUTPZ:PULS

:OUTP1:PULS

‘AMPL
OFFS
LIM

TRAN
LEAD
TRA

‘TRAN
LEAD
TRA

STR

CYCL
‘MODE
‘LENG
‘BRE
‘BREADDR

:FORM
PATT

:FORM
PATT

UPD
:POL
STAT
POL

ADD
STAT

HP §118A-Common

*LRN?
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*OPC

OPERATION COMPLETE COMMAND

wmmee*OP Cmrre

DEFINITION The instrument parses all program message
units in the message and after a wait period
of two seconds, sets the operation complete bit
in the standard event status register (ESR),

Related commands: *OPC?, *WAI

EXAMPLE OUTPUT 718™*CLS;*ESE I1*SRE 32"
OUTPUT 718*0PC"

1112 HP 8118A-Common



*OPC?
OPERATION COMPLETE QUERY

ceene*QPC 7 mmen

DEFINITION The instrument parses all program message units
in the message and after a wait period
of two seconds, places an ASCII’! in
the output queue.

Related commands. *OPC, *WAI

EXAMPLE QUTPUT 718™=0PCY"
ENTER 71&A%

HP 81 18A-Common 11-13



RECALL COMMAND

DEFINITION

EXAMPLE

11-14

=====*RCL-----<location>-----

0 <= location <= 4

A setting stored in RAM is made
the instrument setting,

The instrument can store five settings,
locations 0-4.

The hardware is automatically updated for all
parameters that are part of the recalled sefting.

The *RCL command is identical to recall’
at the save internal display.
See Chapter 8, RECALL (internal).

Related commands: *SAV

OUTPUT 718*RCL 3"

HP §118A-Common



RESET COMMAND

DEFINITION

EXAMPLE

N1 J—

The reset setting {standard setting) stored
in ROM is made the instrument setting.

Updating is automatic for all parameters
of the standard setting.

Pending *OPC/*OPC? actions are cancelled

Instrument state: the instrument is placed
in the IDLE state awaiting a command.

The *RST command clears the key queue.

The following are not changed:

M N

HP-1B (interface) state

instrument interface address

Output queue

Service request enable register (SRE)
Standard event status enable register (ESE)

The commands and parameters of the reset state
are listed in the following table,

Related commands: none

OQUTPUT 718 *RST"

HP 8118A-Common

*RST
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*RST

TABLE 11-3. RESET STATE

COMMANDS

(ANPUT

TRIG
STAT
‘MODE
SLOP
STAR
THRE

{CONT
STATE
MODE
RANG

CLOC
STAT

PULS
TIM
PER
WIDT
‘DEL
DOUB
:MQODE
LEV
HIGH
LOW
AMPL
‘OFFS
LM
:EDGE _
TRAN
LEAD
‘TRA

11-16

PARAMETERS
(DEFAULTS)

OFF
AUTO
POS
POS
+24VY

OFF
DEL
999 ns

OFF

£.00ms
100us
750ns
200.0us
OFF

100V
0.00V
100V
0.500V
OFF

LIN.

10.0ns
10.0ns

HP 8118A-Common

CHANNEL

1/2/3
1/2/3
12
1/2
[/
/2
1/2
1/2
172

1/2
1/2
1/2



COMMANDS

DATA
STR
‘FORM
CYCL
‘MODE
LENG
‘LENG

:‘BRE
‘ADDR
‘ADDR

OUTP
‘PULS
STAT
:POL
‘ADD

‘SYST
‘GEN
‘BEEP

PARAMETERS

BIT
RZ
AUTO
WORD
8,2048
16384
OFF
12047
16383

OFF
NORM
OFF

PULS
OFF

NOTE: Channel | and 2 pattern data are cleared to zero.

HP 31 i8A-Common

*RST

CHANNEL

3
t/2

IWORD MODEH!
'BIT MODE!N

"WORD MODE!
IBIT MODE!

11-17



*SAV

SAVE COMMAND

DEFINITION

EXAMPLE

mmen*SAVmem<lOcation>-w---

0 <= location <= 4

The instrument setting is stored in RAM.

The instrument can store five settings,
locations 0-4.

The scope of the saved setting is identical

to the scope of the standard setting except

that the pulse generator settings do not

contain the patiern generator related parameters.
The *SAY command is identical to *Save’

at the internal display.

See Chapter 8, SAVE (internal).

Related commands; *RCI,

OUTPUT 718*SAV 3"

HP 8118A-Common



*SRE

SERVICE REQUEST ENABLE REGISTER

DEFINITION

EXAMPLE

ee*SRE--=--<value>=----

0 <= value <= 255

The service request enable command sets
bits in the service request enable register
which enable the corresponding status byte
register bits

The register is cleared:

I, At power-on

2. By sending a value of zero.
The register is not changed by the *RST and *CLS
commands.

BITS MNEMONICS BIT VALUE
7 Not used 0
6 RQS/MSS 64
5 ESB 32
4 MAV 6
3 Not used 0
2 5 4
i H 2
0 W i

Related commands: *SRE?, *STB?

QUTPUT 718"SRE 48"

HP 8§118A-Common 11-19



*SRE?

SERVICE REQUEST ENABLE QUERY
1

DEFINITION The service request enable query returns
the contents of the service request enable
register.

0 <= contents <= 255

Related commands: *SRE, *STB?

EXAMPLE OUTPUT 718*SRE"
ENTER 718; A$

11-20 HP 8118A-Common



*STB?

READ STATUS BYTE QUERY

DEFINITION The read status byte query returns the contents
of the status byte register.

0 <= contents <= 255

The MSS message is reported in bit six
of the status byte register.

BITS MNEMONICS BIT VALUE

Not used
MSS/RQS
ESB
MAYVY
Not used
S

H

W

== B R A IR UL R B e S
— A G
il oS N =N e TR v, R (N0 SN E N e

Refated commands: *SRE, *SRE?

EXAMPLE OUTPUT 718;*5TBYT
ENTER 718; A$

HP 8118A-Common I1-21



*TRG

TRIGGER COMMAND

===== *TRGoxn--

DEFINITION The trigger command has the same effect
as a GROUP EXECUTE TRIGGER (G ET)

Pulse generator: If the trigger mode "trigger’
is selected, a trigger event occurs, and one
pulse or double pulse is genernted.

Pattern generator, a START event is generated and
cycling begins.

BITS MNEMONICS BIT VALUE
7 Not used 0
6 MSS 64
5 ESB 32
4 MAY 16
3 Not used 0
2 S 4
| H 2
0 w I

Related commands: GET (interface command)

EXAMPLE OUTPUT 718*TRG"

11-22



*TST?

SELF-TEST QUERY

DEFINITION

EXAMPLE

----- i o) o —

The self-test query commands the instrument
to perform a self-test and place the results
of the test in the output quene. The pattern
generator must be in the stopped state before
the test can be run,

Returned value 0 <= value <= 657.

A value of zero indicates no errors.
Explanations of the non-zero results

of the self-test are given

in Appendix F, Table F-1I,

No entries are allowed while the test is running.
The instrument is returned to the setting

that was active at the time the self-test query

was processed.

The seif-test does not require operator
interaction beyond sending the *TST? query.

Related command: none

OUTPUT TI8™*TST?
ENTER 718; A$

HP 81 18A-Common 11-23



*WAI

WAIT-TO-CONTINUE-COMMAND

DEFINITION

EXAMPLE

11-24

The wait-to-continue command prevents

the instrument from executing any further
commands for two seconds. All pending operations
are completed during the wait period.

Related commands: *OPC, *QPC?

OUTPUT 718*wWAl"

HP 8118A-Common



CHAPTER 12 DEVICE
COMMANDS

COMMAND PARAMETER PULS PATT STOP UPD
:DATA
:BREak ON|OFF|1{0 - X - X
:ADDRess <value>],<value>] - X X
:ADDRess? - X - -
:BREak? - X - -
:CYCLing AUTO|SINGle - X - -
:CYCLing? - X - -
:FORM RZ|NRZ|DNRZ - X X -~
:‘FORM? - X - -
:LENGth <value>[,<value>] - X - X
‘LENGth? - X - -
:MODE BIT|WORD - X - X
:MODE? - X - -
'PATTern <value>,<data> - X X
‘PATTern? - X - -
:STRobe BIT{WORD|FSTartjFEND - X - X
:STRobhe? - X - -
:UPDate - X X -

HP 8118A-Device 12-1



:INPut

COMMAND

(INPut

:CLOCK
:STATe

STATe?

{CONTrol
:MODE

:MODE?
:RANGe
‘HANGe?
:STATe

#

STATe?

:TRIGger
:CONTinue
‘MODE
MODE?
:S1.OPe
:SLOPe?
:5STep
'STARt

'STARt?
STATe
STATe?
STOP
:THReshold

:THReshold?

12-2

PARAMETER

ON|OFF|1}0

PERiod |DELay
WIDth|HLEVel
<value>|MIN |MAX

ON|OFF|1]0
AUTO|TRIG|GATE
POSitive |[NEGative|BOTH
IMMediate | POSitive
NEGative |BOTH

ON|OFF |10

<value>[MIN|MAX

HP 8118A-Device

PULS PATT STOP UPD

KK =

TP !

5 ¢

> !

P BB DEDC T D e ¢ PP X X

1 1 T ¥ ]

1 x 1] 1 1 L] L]

H 1 H ] ] 8

L] ¥ 1 T H ¥ 1 1 1 ¥ T 1
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:OUTPut

COMMAND PARAMETER PULS PATT STOP UPD

:0UTPut
:PULSe
:ADDition ON|OFF|1|0
‘ADDition?
:POLarity NORMal|COMPlement
:POLarity?
:STATe ON|OFF|1]0
:STATe?

€ 2 € K K %
I T T A

e -

HP §t18A-Device 12-3



:PULSe

COMMAND PARAMETER PULS PATT STOP UPD

:PULSe
EDGE

:LEADing <value>|MIN|MAX

:LEADing?

‘TRAILiIng <value>|MIN|MAX

:TRAILIng?

:TRANSsition LiNear|GAUSsian|FiXed

:TRANsition?

:LEVel

:AMPLitude <value> [MIN|MAX

:AMPLitude?

HIGH <value>|MIN|MAX

:HIGH?

LIt ON|OFF|1]0
:HIGH?

LOW?
:AMPLitude?
:OFFSet?

LiMiit?

LOW <value>|MIN|MAX

:LOW?

:0FFSet <value>|MIN|MAX

:OFFSet?

:TIMing

:DELay <value> |[MIN | MAX

:DELay?

:DOUBle <value>|MIN|MAX
:MODE ON|OFF|1]0
:MODE?

:DOUBle?

:PERIod <value>|MIN|[MAX

:PERiod?

‘WIDTh <value>|MIN[MAX

‘WIDTh?

K XXMM D B 3K 3 2 0 2 ¢

]
¥
1

PR DKM DE X B D 2 D D DE 2K DB B 3K 3 B D X

> 3¢ > e T
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:SYSTem

COMMAND PARAMETER PULS PATT STOP UPD

SYSTem
:BEEPer ON|OFF|1]0 X X - -
:BEEPer? X X - -
:DERRor? [NUMeric|STRing] X X - -
‘ERRor? [NUMeric|STRing] X X - ~
:GENerator PULSe|PATTern X X - -
:GENerator? X X - -
'KEY <mnemonic> X X - -
KEY? X X - -
:RUNing? - X - -
SET <data> X X X -
:SET? X X - -
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-1~ DATR T
&
3

r-STR‘ob: wsp -1 BIT
- FSTart
~ FEND
— STRobe?
—— FORMat wsp -1 RZ
- NRZ
— DNRZ
po— FORMa17
- CYCLing wsp-[HJTO
SINGle
— OYCL ing?
MODE. wsp 1 HORD
_[BIT
— MODE?
F— LENGth wsp -[valuc 1 —,— value 2
velue 3
— LENGth?
—PHTiern wsp —velue —,—data data !
—— PRTTern?
wsp— BINary
mp““‘“‘“oc'rhl
wsp—HXadec imal
——1FDate
BRE =k wsp —[m‘]a
ON| 1
—BrRE kY
——BRE 2k

H Hﬂmasswmp-[va)ue 1= ,~wvalue 2
I valua 3
ss7
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:DATA<channei>

DATA Bypass
No channel specified
Application;
FORM and PATT commands: Channel 1/Qutput |
STR command: not allowed
All other commands: allowed

1
Channel 1 (Qutput 1)
Application:
FORM and PATT commands: Channel |/Output !
STR command: not allowed
All other commands: allowed
P
Channel 2 (Qutput 2)
Application:
FORM and PATT commands: Channel 2/Qutput 2
STR command: not allowed
All other commands: allowed
3

Channel 3 (Strobe)
Application:
FORM and PATT commands: not allowed
STR command: required
All other commands: not allowed
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:DATA:BREak

‘BREak OFF = 0, default mode
The break function is disabled.

ON = 1

The break function is enabled.

Execution: the :DATA:UPD command is required
to change the hardware.

Display: Data Format (Break)

:BREak? Response:1 or 0

EXAMPLE:
QUTPUT 718"DATABRE ON"
QUTPUT 718"DATA:UPD"
HChange the hardware!!

QUTPUT 718"DATA:BRE?
ENTER 718,A%
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:DATA:BREak A

DDRess

:BREal:ADDRess value 1 (Frame Mode = Word)

0 <= Break Bit <= (Word Length - 1)
Default: 7

Value | specifies which bit in the word is

the break bit. Value I is not coupled
to value 3,

value 2 (Frame Mode = Word)

0 <= Break Word <= (No. of Words - 1)
Default: 2047

Value 2 specifies which word is the break word.

value 3 (Frame Mode = Bit)

0 <= Break Bit <= (No. of Bits - 1)
Defauit: 16383

Value specifies which bit is the break bit.
Value 3 is not coupled to value 1.

Execution: the :-DATA:UPD command is required
to change the hardware.

Display: Data Format (Break)
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:DATA:BREak:ADDRess?

:BREak:ADDRess? Response:frame specification in integer form
for the current mode, for example,
word mode = 7,2047 / bit mode = 16383,

EXAMPLE:
OUTPUT 718"DATA:BREADDR 72047"
or
QUTPUT 718"DATA:BREADDR 16383"
QUTPUT 7i8"DATA:UPD"
IChange the hardware!!

QUTPUT 718"DATABREADDRY
ENTER 718,A%
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:CYClLing AUTO, defaulit

Automatic: upon receiving a START event,

the pattern is repeatedly cycled until a STOP

event occurs. See :INPTRIGSTAR and STOP.
SiNGle

Single: upon receiving a START event

the pattern is cycled one time unless a STOP

event occurs. See (INP.TRIGSTAR and STOP.

Start Events:

I. START key
CONTINUE key
INPTRIGSTAR IMM
ANPTRIG:CONT
Trigger function: trigger or gate
*TRG

S s

Stop Events:
I, STOP key
2. ANPTRIGSTOP
3. Trigger function: gate
4. :DATABRE

Display: Control, Data Format (Cycling)
:CYCLing? Response: AUTO or SING
EXAMPLE:

OUTPUT 7T18"DATA.CYCL AUTQ"

OUTPUT TI8"DATA:CYCL?"
ENTER 718:A%
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‘DATA:FORMat

‘FORMat RZ, default

Return to zero output data format

Maximum external clock frequency:
50 MHz

NRZ

Non-refurn to zero output data format

Maximum external clock frequency:
100 MHz

Conflict: ‘DATAFORM NRZ and

INP:CONT-MODE DEL and WIDT are
incompatible.

DNRZ

Delayed non-return to zero output data format

Maximum external clock frequency:
50 MHz

Execution: The pattern generator must be
in the stopped state.

Conflict: ‘DATAFORM DNRZ and
INP-CONT:MODE WIDT are incompatible.

Display: Data Format (Data Format)

:FORMat? Response: RZ, NRZ, or DNRZ

EXAMPLE:
OQUTPUT 718"DATA:FORM RZ"

OUTPUT 718"DATAFORMY
ENTER 718:A%
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:DATA:LENGth

:LENGth vaiue 1 (DATA:MODE WORD)

3 <= Word Length <= 256
Default: 8.

Value | specifies the word length

(number of bits/word). It is not coupled
to value 3.

value 2 (;DATA:MODE WORD)

1 <= No. of Words <= 3640
Default: 2048.

Value 2 specifies the number of words/frame,
NOTE: (Word Length)(Number of Words) <= 16384 bits
Number of bits/frame restrictions:

Word Length of 3 = 10920 bits
Word Length of 4 = {4560 bits

value 3 (DATA:MODE BIT)
AN

3 <= No. of Bits <= 16384
Default: 16384

Value 3 specifies the number of hits/frame.
Value 3 is not coupled to value 1.

Execution: the :DATA:UPD command is required
to change the hardware.

Display: Data Format (Frame)
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.DATA:LENGth?

:LENGth? Response: frame specifications in integer form
for the active mode, for example,
word mode = 8,2048 / bit mode = 16384.

EXAMPLE:
QUTPUT 7i18*DATA:LENG 8.2048"
or
OUTPUT 718"DATALENG 16384"
QUTPUT 718"DATA:UPD"
"Update the hardwarell

QUTPUT 718" DATALENGT"
ENTER 718:A5
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‘MODE . WORD, default

The frame data are word formatted.

BIT

The frame data are bit formatted.

Execution: the :.DATAUPD command is required
to update the current setting.

Display: Data Format (Frame)

:MIODE? Response: BIT or WORD

EXAMPLE:
OUTPUT 718"DATA:MODE BIT"
OUTPUT 718"DATA:UPD"
MUpdate the hardwarell

OUTPUT 718"DATAMODE?"
ENTER 718;A%

12-16 HP 8118A-Device



:DATA:PATTern

:PATTern value
Value is the word (word mode} or bit (bit mode)
at which the data changes begin,

data
Data are the base and data specifications which
are used to alter the data (See example.).

Execution: the :DATA:UPD command is required
to change the hardware.

:PATTern? BINary|OCTal|HEXadecimal
Specifies in which base the response is to be
returned: binary, octal, or hexadecimal.
See Example.

EXAMPLE: WORD MODE

This example consists of three parts

(channel | only is described):
1. Create a word mode data frame.
2. Create and transmit changes(Channel 1).
3. Query and print the response message.
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:DATA:PATTern

STEP 1: Create a word mode data frame.

OUTPUT 718 "*RST" M{nown statel
OQUTPUT 7I18"DATAMODE:LENG 88"

Data entry display, Base = BIN:

Word 0 00000000
Word I: 00000000
Word 2: 00006000
Word 3: 06000000
Word 4: 80000000
Word 5: (0000000
Word 6 00000000
Word 7: 00000000

STEP 2. Transmit the data changes.

OUTPUT 718"DATAPATT 2#HFF#BI 111 #0377 #HOF
OUTPUT 718"DATA:UPD" 1Change the hardware!

Data entry display, Base = BIN:

Word O 00006000
Word |: 00000000
Word 2: HHHEELT
Word 3: 1EH10000
Word 4; FEEETLES
Word 5: 00000000
Word 6: 00001111
Word 7 000000060
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:DATA:PATTern

Explanation:

Value:

Value = 2: the changes begin at Word 2.
Thus, Words 0 and | remain unchanged.

Data:

Each word or part of a word to be changed
is seperated by commas. #B, #Q, and #H
specifiy to the instrument that

the incomming data is in binary, octal, or
hexadecimal base.

Word 2:  #HFF is sent which is displayed
above as 1111111 in Word 2.

Word 3:  #BI111l is sent which is displayed
above as 11110000 in Word 3.
Only four bits of the word were
sent. Thus, four bits remain
unchanged.

Word 4. #Q377 is sent which is displayed
above as 11111111 in Word 4.

Word 5. Word 5 remains unchanged. The two

consecutive commas ", indicate
that no changes are to be made
to the word.

Word 6:  #HOF is sent which is displayed
as 00001111 in Word 6. In this
case, since the first four bits

of the word are not to be changed,

the required pattern of bits for
the entire word must be sent.
Compare this with Word 3.

Word 7. No information regarding Word 7
was transmitted. Thus, no changes
are made to Word 7.
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:DATA:PATTern

12-20

STEP 3. Query and print the response message.
DIM A$ [100] “Response Message!!
OUTPUT 718"DATAPATT? HEX"
ENTER 718:A%
PRINT A$

Printed response:

#H00#H00#HFF #HF0 #HFF #H004#H0F #H00

Dimension the A$ according to the frame size

and the base of the message to be read.

The query returns the complete frame data.
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:DATA:PATTern

EXAMPLE: BIT MODE

This example consists of three parts
(channel 1 only is described):
I.  Create a bit mode data frame.
2, Create and transnit changes.
3. Query and print the response message.

STEP 1: Create a bit mode data frame.

OQUTPUT 718"*RST" "Known State"
QUTPUT 718"-DATA:MODE BIT"
QUTPUT 718DATAMODELENG 64"

Data entry display, Base = BIN:
Bit O 0000000000 0000000000
Bit 20: 06000000000 0000000000
Bit 40: 00000006000 0000000000
Bit 60: 0000
STEP 2: Transmit the data changes.

QUTPUT 718 DATAPATT 16 #HFFFOFFO00F
OUTPUT 718DATA:UPD" !Change the hardware!

Data entry display, Base = BIN:

Bit O: 0000000000 0000001111

Bit 20: PITEIEII00  OO1ITEILTL
Bit 40: 0000000000 0011110000
Bit 60: 0000
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:DATA:PATTern

12-22

Explanation:

The valuedata transmitted: 16 #HFFFOFFO00F

Value:

Value = 16: the changes begin at digit
16, Thus, Bit 0 through Bit IS remain
unchanged.

Data:

#H specifies to the instrument that

the incoming data is in hexadecimal format.
This example can be performed with binary#B,
or octal, #Q, data also.

Bits
Bits

Bits

Bits

Bits

Bits

Bitg

0-15:

16-27:

28-31:

32-39

40-51

52-55

56-64

No changes. Value = 16.

FFF is sent which is displayed
aboveas [T11TIIT1LIT,

0 is sent which is displayed
above as 0000.

FF is sent which is displayed
aboveas 11111111,

000 is sent which is displayed
above as 000000000000,

F is sent which is displayed
aboveas 1111

No changes. No change data was
sent.
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:DATA:PATTern

STEP 3. Query and print the response.
DIM A$ [100]
QUTPUT T18DATAPATT? HEX"

ENTER 718,A%
PRINT A$

Printed response:

#HO000FFFOFFO00+00
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:STRobe

:STRobe?

12-24

iobe

BIT, default mode
One strobe per bit.
Allowed in frame modes 'bit’ and "word’.

WORD

One strobe per word at the first bit
of the word. Allowed in frame mode "word’ only.

FSTart
Frame start: one strobe per frame
at the first bit of the frame.
Allowed in frame modes 'bit’ and 'word’.

FEND

Frame end: one strobe per frame
at the last bit of the frame.
Allowed in frame mode 'bit’ and "word’.

Execution: the :DATA:UPD command is required
to change the hardware.

Display: Output (Strobe Mode)

Response: BIT, WORD, FST, OR FEND

EXAMPLE:
QUTPUT 718"DATA3STR BIT"
OQUTPUT 7I18BDATAXUPD"
TUpdate the hardware!l
OQUTPUT 718"DATA3ISTRY
ENTER 718:A%
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‘UPDate

:DATA:UPDate

The update function copies the pattern data
from the setting to the hardware.

Execution: The pattern generator must be
in the stopped state. It is only
necessary to execute SYST:UPD
one time after all commands
requiring updating are processed.

The following commands require the update
function. See also Chapter 5, UPDATING.

DATA:BRE

‘DATA:BREADDR

DATALENG

‘DATAMODE

DATAPATT

‘DATASTR

Display; None. See UPDATE kev.
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:INP:CLOCKk

wsp -1~ OFF | B
—[ONll

"—ﬂ~“INPu1“~r—-CLOCk~*-:*L~[:STRTe
STRTe?
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‘INPut:CLOCk:STATe

:STATe OFF = 0, default

The internal clock source is enabled.
ON =1
The external clock source is enabled.
Maxtmum external clock freguencies
RZ = 50 MHz

NRZ = 100 MHz
DNRZ = 50 MHz

Execution: The pattern generator must be
in the stopped state,

Conflict: ANP:CLOCSTAT ON and
ANP.CONTMODE PER are incompatible.

Display: Control (External Clock)

STATe? Response: 1 or 0.

EXAMPLE:
OUTPUT 718" INP,.CLOCSTAT ON"

OUTPUT 718 INP.CLOCSTATY
ENTER 718:A%
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:INP:CONTrol

w;p -[orria

~——1— INPut —:— CONTrol —: STRTe
on|1
—— STRTe?
L MODE. —————— wsp ~1T- DELay——rs
HLEVel
PERiod
WIDTh
—— MODE?
—— RANGe wsp -1~ value -r———
unit-—
- MIN|MAX
L REANGe?
~ wsp— MIN MAX—
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:MODE

12-30

NP:CONTrol:MODE

DELay, default mode

Pulse generator: the delay or double
pulse delay of channels | and 2 are
controlled by an external voltage.

The minimum delay (750 ns) occurs at 75 V

on Range I,

The minimum double pulse delay (20.0 ns) occurs
at 20 V on Range 1.

A range specification is required.
See AINP/TRIG:RANG.

Related command: PULSTIM:DOUB MODE OFFJON
OFF selects delay and ON selects double pulse
delay.

Pattern generator: the delay of channels | and 2
are controlled by an external voltage. Double
pulse is not available in the pattern generator.

‘The minimum dealy (750 ns) occurs at 75 V
on Range 1.

A range specification is required.
See INPTRIG:RANG.

Conflict: INPCONT-MODE DEL and
DATA:FORM NRZ are incompatible.

PERiod

The periods of channels 1, 2. and 3
are controlled by an external voltage.
Control voltage: 1.0 V to 100 V

The minimum period for data formats RZ and DNRZ
occurs at 20 V on Range |.
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-INPut:CONTrol:MODE

A range specification is required.
See :INPTRIG:RANG.

Conflicts: ANPCONT-MODE PER is incompatible
with:
. CGINPTRIGMODE TRIG
2. INPCLOC
WIDTh

The width of channels | and 2 are controlled
by an external voltage.

Control voltage: 1.0 Vto 100V

A range specification is required.
See AINPTRIG:IRANG.

Conflicts: ANPCONTMODEWID and
DATAFORM NRZ or DNRZ are
incompatible.

HLEVel

The high level of channels | and 2 are
controlled by an external voltage.

Control voltage: -80 Vto 80 V
Qutput voltage: -80 to 80 V

CAUTION: . PULSLEV:LIM is inactive when HLEV
is enabled.

Conflict: ANP:CONT:-MODE HLEV and
QUTPPULSADD ON are incompatible,

Display: Controtl (Control)
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INPut:CONTrol:MODE?

MODE? Response: PER, DEL, WIDT, or HLEV.

EXAMPLE:
OUTPUT 718"INP.CONT:-MODE DEL"

OUTPUT 718" INP.CONT-MODE™
ENTER 718:A%
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RANGe

‘INPut:CONTrol:RANGe

<value>[<unit>}|MIN|MAX

The :RANG command specifies the operating range
of the period, delay, or width when they are
externally controlled, See INP.CONT:MODE.

See the following table for the values and units,

A parameter can be varied within a range
of values. If the required value is

outside the current range, a new range
specification is required.

Programming any value within a range makes
that range the current range.

RANGE  value unit RESOLUTION
i EF 999 ns 100 ps
2 100 - 999 ns I ns
3 Po- 999 un 10 ns
4 10 - 099 un 100 ns
5 100 - 999 un I un
0 i - 999 ms 10 un
7 10 - 999 s 100 un
8 (00 - 999 ms | ms

== The lower limit of RANGE 0 depends
on the parameter being controlied:
DEL: Pulse delay = 73 ng
Double pulse delav = 20 ns
PER: Pulse. RZ, DNRZ =20 ns
NRZ = 10.0 ns.
WIDT: 100 ns.

Default: Range |

Display: Timing (..Range)
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ZINPut:CONTrol:RANGe?

:RANGe? Response: the upper limit value of the current
range in exponential format|MIN|MAX
Example: 99.9 E-6.

EXAMPLE:
OUTPUT 718"INP:CONT:-MODE DEL"
OUTPUT 718;"INP.CONT:RANG 95.5 F-¢"
or

OUTPUT 718" INP.CONT:RANG 955 US"

OUTPUT 7I8INP-LONT:RANG?"
ENTER 718:A%
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COMMAND

:STATe

:STATe?

‘INPut:CONTrol:STATe

DESCRIPTION

OFF = 0, default state
The control input is disabled.

ON =1

The control input is enabled.

Display: Control {Control)

Response: 1 or 0

EXAMPLE:
QUTPUT 7I§XINP.CONTSTAT ON"

QUTPUT TI§NINP.CONTSTATY
ENTER TI8AS
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—— INPut —:— TRIGger —:

:INPut:TRIGger

STATe ——— wsp -[ OFF | @
ON| §——s
STATe?
MODE wsp -1 AUTO ———]
‘ETRI Gger ——
GRTE
—— MODE?
+— SLOPg ———— wsp -~ POSitive
-E NEGative
BOTH —
— SLOPe?

——— THResho 1d7

— THReshold— wsp 1 value —[—————‘
unit -

- MIN|MAX

t— STRRY ————

- wSp“MIN[NHX—‘“
wsp ~1- IMMediate
~POSitive
— NEGative
— BOTH

—— STARL?

-— STOP

—— CONT inue

—— G5Tep
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:INPut:TRIGger:CONTinue

:CONTinue Cycling resumes from the point at which it was
halted.

EXAMPLE:
OUTPUT 7I§"INPTRIG:CONT"

Display: none, See CONTINUE key.
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-MODE

:MODE?

:INPut: TRIGger:-MODE

AUTO, default mode

Pulse generator: A continuous pulse stream is

generated. The external input is disabled.

Pattern generator: cycling starts

when an INPTRIGSTAR IMM or a *TRG command is
received. The external input is disabled.

TRIGger

Puise generator: one pulse or double pulse

signal is generated per trigger (external

input) signal or *TRG command.

Pattern generator: cycling starts when a trigger
(external input) signal, an INPTRIGSTAR IMM
or a *TRG command is received.

Conflict: ANPTRIGMODETRIG and
ANP:CONT:PER are incompatible.

GATE

Pulse generator: pulses are generated

for the duration of the gate. The last pulse is
completed.

Pattern generator; the first gate edge is

a START event and the second gate edge is

a STOP event. See AINP.TRIGSTAR.

Conflict: INPTRIGMODE GATE and

INPTRIGSLOPISTAR BOTH are
incompatible.

Display: Control (Trigger)
Response:AUTO, TRIG, or GATE
EXAMPLE:

OUTPUT 7I18“INPTRIG:MODE AUTO"

OQUTPUT 718 INP.TRIGMODE?Y"
ENTER 718:A$
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:INPut:TRIGger:SLOPe

:SLOPe PQOSitive, default mode

Positive edge triggering

NEGative
Negative edge triggering

BOTH

Either positive or negative edge triggering

Conflict: INPTRIGSLOP BOTH and
ANPTRIGMODEGATE are incompatible.

Display: Control (Trigger)

:SLOPe? Response: POS, NEG, or BOTH

EXAMPLE:
OUTPUT TI&NINPTRIGSLOP POS"

QUTPUT 7I8™INPTRIGSLOP?
ENTER 718 A%
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:S8Tep

:INPut:TRIGger:SSTep

- The pattern is advanced one bit (single stepped).

Execution: The pattern generator must be
in the stopped state.

Display: none. See MANUAL key.

EXAMPLE:
OUTPUT 718 INPTRIGSST"
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ANPut:TRIGger:STARt

STARL POSitive, default mode

Positive: cycling starts on a positive slope,

NEGative

Negative: cycling starts on a negative slope.

BOTH

Both: cycling starts on either a positive or
negative slope.

IMMediate

Immediate: cycling begins immediately.

Conflict: ANPTRIGSTAR BOTH and
ANPTRIGMODE GATE are incompatible,

Display: Control (Trigger)

:STARt? Response: POS, NEG, or BOTH

EXAMPLE:
OUTPUT 718" INPTRIGSTAR POS"

OUTPUT 7I8"INPTRIGSTARY
ENTER 718;A%
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STATe

:STATe?

:INPut:TRIGger:STATe

OFF = 0, default state
The external input is disabled.

ON =1

The external tnput is enabled.

Display: Control (Trigger)

Response: 1 or 0

EXAMPLE:
QUTPUT 718" INPTRIGSTAT ON”

QUTPUT 718 INPTRIGSTATY
ENTER 718,:A%
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RIGger:STOP

$STOP cycling stops

Display: none. See STOP key.

EXAMPLE:
OUTPUT 718" INPTRIGSTOP"
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:INPut:TRIGger:THReshold

:THReshold -12,0 <= value <= 12.0|MIN|MAX
Range: -120V to 120V
Resolution; 60,1V
Default: 24V

The external clock and the trigger (external
input) thresholds are coupled. Both thresholds
are simultaneously set by the INP.TRIGTHR

command path.

Display: Control (Trigger/Threshold)

:THReshold? Response: -12.0 <= response <= 12.0]|MIN[MAX

EXAMPLE:
QUTPUT 718 INPTRIGTHR 3.5V"

QUTPUT 718INPTRIGTHRY
ENTER 7I8:A$
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"OUTPut:PULSe

—~ 1— OUTPut W: — PULSe ——1 STATe wsp Iorr;a
2 ON] !

—— STATe?

— POLarity — wsp —[ NORMa }
COM¥lement

f—— POLarity?

— ADDition— wsp —[OFFlZ
ON| 1 ——

— ADDition?
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:OUTPut <channei>

:OUTPut Bypass

No channel specified
Application:
All commands: Channel |
i
Channel { (Qutput 1)
Application:
All commands Channel !

pA
Channel 2 (Qutput 2)
Application:
ADD command: not allowed
All other commands: Channel 2
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‘OUTPut:PULSe:ADDition

‘ADDition OFF = 0, default
Addition is disabled. Channels 1/2 are
output seperately.

ON =1
Addition: channel | is added to channel 2 and
output at Cutput 1.

Observe the maximum levels for channel |
when adding channels | and 2.

If channel 2’s output state = [On},
it will change to [Off] when addition

is enabled.

Conflict: OUTPPUL:ADD and
INP:.CONT-MODE HLEV are incompatible.

Display: Qutput (Addition)}

:ADDition? Response:i or 0

EXAMPLE:
OUTPUT 718"0UTPLPULS:ADD ON"

OUTPUT 7180UTPLPULSADD?Y
ENTER 718:A%
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:OUTPut:PULSe:POLarity

:POLarity NORMal, default
Output | and 2 are output as specified.

COMPlement
Qutput | and 2 are inverted.

Display: Output (Polarity)

‘POLarity? Response:NORM or COMP

EXAMPLE:
OUTPUT 718"OUTPLEPULS:POL COMP"

OUTPUT 718"CUTPLPULS.POL
ENTER 718,A%

12-50 HP 8118A-Device



STATe

:STATe?

:OUTPut:PULSe:STATe

OFF, default
Qutput | or 2 is disabled.

ON =1
Output | or 2 is enabled.

When enabled, the messages "'Output |’ and

‘Qutput 2° appear in the second message line.

Display: Output (State)

Response: 1 or 0

EXAMPLE:
QUTPUT 7I80UTPLPULSSTAT ON"

QUTPUT 718OUTPL.PULSSTATY
ENTER 718;A%
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— 3 —PULSe W:—*EDGE
2

:PULSe:EDGE

TRANsition “wsp*ELINear

GAUSsian
FIXed

—— TRA{ 1 ing —— wsp

- MIN [MAX

b TRANs it i0n?
— LERDing wsp - value —[——-——-—~
unit—
- MIN|MAX
— LERDing?
L wsp— MIN|MAX —

—-valuc—[-————
untt -

— TRA{ 1ing?
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:PULSe <channel>

:PULSe Bypass
No channel specified
Application:

All commands: Channel | /Qutput |
1

Channel | (Qutput 1)
Application:

All commands: Channel 1 /Qutput |
2

Channel 2 (Qutput 2)
Application:
All commands: Channel 2/0utput 2
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:‘LEADiIng

:LEADiIng?

:PULSe:EDGE:LEADing

05.5 <= value <= 99.9|MIN|MAX
Range: 05.5 ns to 99.9 ms
Resolution: LSD/See Table 8-1.
Default: 100 ns

The amplitude is reduced if the edge values
are long(excessive) with respect
to other timing values.

Leading and trailing edges must be programmed
within a common range. See Table §-2 and
Figure 8-2 for edge information.

Dispiay: Timing (Leading)

Response:leading edge value
in exponential form|MIN|MAX
Example: 25.5E-9.

EXAMPLE:
QUTPUT 718"PULSL.EDGELEAD 255E-9"
or
QUTPUT 718"PULSLEDGELEAD 25.5NS§"

OUTPUT 718PULSEDGELEAD?
ENTER 718&AS$
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:PULSe:EDGE:TRANSsition

‘TRANsition

‘"TRANSsition?

12-56

LINear, default

Linear: linear edges, programmable

GAUSsian

Gaussian: cosinusoidal edges, programmable

FiXed
Fixed linear edges, 5.5 NS

The leading and trailing edges are programmed
within a common range: otherwise, an error
results.

Display: Timing (Transition)

Response: FIX, GAUS, or LIN

EXAMPLE:
OQUTPUT 718" PULSEEDGETRAN LIN"

OUTPUT 718"PULSLEDGETRANY"
ENTER 7[8:A%
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:TRAiling

"TRAIling?

:PULSe:EDGE:TRAIling

05.5 <= value <= QQ.QII\RINIMAX
Range: 05.5 ns to 999 ms
Resolution: LSD/See Table §-1.
Default: 10.0 ns

The amplitude is reduced if the edge values are
long(excessive) with respect
to other timing values.

Leading and trailing edges must be programmed
within a common range. See Table 8- and
Figure 8-2 for edge information.

Display: Timing (Trailing)

Response:trailing edge value
in exponential form|MIN|MAX
Example: 25.5E-9.

EXAMPLES:
QUTPUT 718"PULSLEDGETRA 255E-9"
or
QUTPUT 718"PULSIEEDGETRA 25.5N5"

OUTPUT 718"PULSLEDGETRAY
ENTER 718:A%
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— 1 —PULSe P—:{:—" LEVe]
2

:PULSe:LEVel

HICGH wsp T value
[ Lum‘tw
MIN|MAX ———]
—- HIGH?
—wsp—MIN|MAX—
LOW wsp T value -yl
1unitm
— MIN|MAX ———
L LOW?
—wsp— MIN|MAX—

— RAMPLitude —wsp -7 value —L———
unit —

HP &11§A-Device

— MIN | MAX ———
—— AMPLitude?
—wsp—MIN|MAX-—
— OrrSet wsp 1T value —-[:———-
unit —
— MIN|MAX =]
—— OFFSet?
lﬂwsp""MIN]MHX"m
— LIMit wsp T OFF |8 ——er
_I:owlz e
— LIMit?
— LIMit HIGH?
LOW?
AMPL. 1 tude? —
OFFSet?
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:PULSe:LEVel <channel>

:PULSe Bypass
No channel specified
Application:
All commands: Channel 1/Qutput |

1
Channel | {Output 1)
Application:
All commands: Channel 1/OQutput 1
2

Channel 2 (Output 2)
Application:
All commands: Channel 2/0utput 2
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:PULSe:LEVel:AMPLitude

‘AMPLitude 0.08 <= value <= 16.40]MIN|MAX
Range: 008V to 1640 V
Resolution: 001V
Default: 100V
Amplitude = High Level - Low Level

Amplitude, offset, and levels are coupled.
Display: Output (Amplitude)

:AMPLitude? Response: amplitude value in decimal form|{MIN|MAX
Example: 3.55.

EXAMPLE:
OUTPUT 718"PULSLLEV:AMPL 3.55V"

QUTPUT 718"PULSLLEV.AMPLY"
OUTPUT 718:A$
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:PULSe:LEVel:HIGH

:HIGH -8.12 <= vaiue <= 8.20 |[MIN|MAX
Range: -8.12V to 8.00V
Resolution: 001V
Default: L.OOV
High Level = Offset + (Amplitude/2)
High level, low level, amplitudeand offset

are coupled.

Display: Output (High Level)

HIGH? Response: high level value in decimal form|MIN|MAX
Example: 6.55.

EXAMPLE:
QUTPUT 7TI8"PULSLLEV:HIGH 655"

OUTPUT 718"PULSLLEV:HIGH?"
ENTER 718:A%
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LIMit

LIMIt?

‘PULSe:LEVel:LIMit

OFF = 0, default

The limit function is disabled.

ON =1

The limit function is enabled.

CAUTION: the limit function is inactive
if control mode ’high level’ is enabled.

The levels , amplitude, and offset commands

are coupled commands and are processed before
a limit enabling command within the same program
MESSage.

The high and fow level limits are set as follows:
. Disable the limit function if it is enabled.
2. Set the levels to the required fimit values.
3. Enable the limit function.

The limit values are included in the limit and
level HELP messages.

Display: Output (Limit)

Response: 1 or 0

EXAMPLE:
OQUTPUT 718PULSLEV:LIM ON"

QUTPUT 718“PULSLEV:LIMY"
ENTER 718A%
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:PULSe:LEVel:LiMit

LIMit:HIGH?

LIMitLOW?

LIMitAMPLitude?

LIMit:OFFSet? Response: limit value queried in decimal form,
for example, 2.5.

EXAMPLE:

OUTPUT 718""PULS.LEV.LIM:OFFS™
OUTPUT 718:A%
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:PULSe:LEVel:LOW

LOW -8.20 <= value <= 8.12[MIN|MAX
Range: -8.20V to §.12V
Resolution: 0.01V
Default: 0.00V
Low Level = Offset - (Amplitude/2)

Low level, high level, amplitude, and off'set
are coupled.

Display: Output (Low Level)

:LOW? Response: low level value in decimal form |MIN|MAX
Example: 1.45.

EXAMPLE:
OUTPUT 718PULSLLEV:LOW [45V"

QUTPUT T18"PULSLLEV.LOWY
ENTER 718,A%
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‘PULSe:LEVel:OFFSet

:OFFSet -8.160 <= value <= 8.160|MIN |MAX
Range: -8.160 V to 8,160 V
Resolution: 0.005V
Default: 0500V
Offset = (High Level + Low Level) / 2

Offset, amplitude, and levels are coupled.

Display: OQutput (Offset)

:OFFSet? Response: offset value in decimal form|MIN|MAX
Example: 2.555.

EXAMPLE:
OUTPUT 718"PULSLEV.OFFS 2.555V"

OUTPUT 718""PULSLEV.OFFSY"
ENTER 718:A%
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:PULSe:TIMing

®
]

—:—PULSe " :— TIMing —: PtRiod wsp -7~ value L
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3 MIN|MAX
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' und e
MIN|MAX
r—— DOUBle? L
wsp~— MIN|MAX—
“— DOUBle 1= MODE‘—wSp—EO’r_FIO

ON|1—

MODE?
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:PULSe <channel>

:PULSe Bypass
No channel specified
Applications:
PER programming
All other commands: Channel | /Output |

1
Channel | (Qutput 1)
Applications:
PER programming
All other commands: Channel 1/Qutput |
2

Channel 2 (Qutput 2)
Applications:
PER programming
All other commands: Channel 2/0utput 2

3
Strobe (pattern generator only)
Applications:
PER programming
WIDT and DEL programming: Strobe
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:PULSe:TIMing:DELay

:DELay 74.0 <= value <= 999 |MIN|MAX
Range: 740 ns to 999 ms
Resolution: = LSD/See Table 8-1.
Default: 750 ns

Related command: PULS.TIM:DOUBMODE OFFJON
OFF selects delay and ON selects double pulse
delay. :

Display: Timing {(Delay)

:DELay? Response:delay value in exponential form|MIN|MAX
Example; 75.5E-0.

EXAMPLE:
OUTPUT 718PULSETIM:DEL 755E-9"
or
QUTPUT 718~PULSITIM:DEL 755NS"

QUTPUT 718"PULSTIVM:DEL™
ENTER 718:A%
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PULS

e:TIMing:|

:DOUBIe 18.0 <= value <= 999 |MIN|MAX
Range: {80 ns to 999 ms
Resolution: LSD/See Table 8-1.
Default: 200 us

Related command: :PULSTIM:DOUBMODE OFFJON
OFF selects delay and ON selects double pulse.

Display: Timing (Double)

:DOUBIle? Response:double pulse delay value in exponential
form | MIN |MAX
Example: 95.5E-9.

EXAMPLE:
QUTPUT 718 PULSETIM:DOUB 95.5E-9"
or
OUTPUT 718 PULSITIM:DOUB 95.5NS"

OQUTPUT 718 PULSETIM:DOUB?
ENTER 718:A%
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:DOUBIe:MODE

:DOUBle:MODE?

:PULS: TIM:DOUB:MODE

OFF = 0, default mode

Puise delay is selected.

ON =1

Double pulse is selected.

Response:1 or 0

EXAMPLE:
OUTPUT 718~PULSITIM:DOUBMODE ON"

QUTPUT 718"PULSETIM:DOUBMODE?"
ENTER 718;:A%
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:PULSe:TiMing:PERiod

PERiod Pulse: 18.0 <= value <= 999|MIN|MAX
Range: 18.0 ns to 999 ms

Pattern: 9.0 <= value <= 999|MIN|MAX
Range, RZ/DNRZ: 180 ns to 999 ms
Range, NRZ: 09.0 ns to 999 ms

Resolution: 0.1 LSD/See Table §-1.
Default: 1.00 ms

The period parameter is common to Channels 1/2/3.

Pattern generator: when the external clock is
enabled, the period is controlled by the clock
rate.

Pulse generator: when the trigger mode
"trigger” is enabled, the period is controlled
by the external input triggr signal.

Pulse and pattern generator: when control mode
"period’ is enabled, the period is controlied
by an external voltage.

:PERiod? Response:the period value
in exponential form|MIN|MAX
Example: 95.5E-3.

EXAMPLE:
OQUTPUT 718 PULS2TIM:PER 955E-3" or
OUTPUT 718"PULS2TIM:PFER 955MS"

OUTPUT 718" PULSZTIM:PER?"
ENTER 718:A%
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:PULSe:TIMing:WIDTh

WIDTh 9.0 <= value <= 999 |MIN|MAX
Range:  09.0 ns to 999 ms
Resolution: LDD/See Table 8-1.
Default: 100 us

:WIDTh? Response: width value in exponential form|[MIN|MAX
Example: 55.5E-9.

EXAMPLE:
OUTPUT 718"PULSETIM:WIDT 555E-9"
or
OQUTPUT 718"PULSETIM:WIDT 555N8"

QUTPUT 718 PULSETIM:WIDTY
ENTER 718;A%
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—:— 8YS5Tem —:

:SYSTem

HP81I8A-Device

GENerator——wsp —-[ PULSe
PRTTern —————
— GENerator?
— RUNning?
—— BEEPer wsp —[ OFF |2
ON|1
— BEEPer?
— DERRor?
—wsp —NUMeric—
~wsp — STRing —
— ERRY
—wsp —NUMeric —
—~wsp — STRing —
— KEY wsp — mnemonic
—— KEY?
— SET wsp — data
—GSET?



:SYSTem:BEEPer

:BEEPer

:BEEPer?

12-76

OFF = 0, defauit
The beeper s disabled.

ON =1
The instrument beeper is enabled. An audible
tone is generated when a disallowed action is
attempted.

Response:1 or 0

EXAMPLE:
OUTPUT 718"SYST:BEEP ON"

QUTPUT 7I8"SYST:BEEP?"
ENTER 718,A%
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:DERRor?

-SYSTem:DERRor?

Bypass, default
Device dependent error codes are returned,
for example, 100.

NUMeric
Device dependent error codes are returned,
for example, 100.

STRing
Device dependent error codes are returped
plus a brief description of the error,
for example, 100,<Ext. Input Mode - Slope>.

See Chapter 7 for additional information.

Appendix F contains a list of errors reported
by the :DERR? guery.

EXAMPLE:
DIM A$ [5000]

OUTPUT 718 "SYST:DERRY"

or

OUTPUT 718"SYST:DERR? NUM"
or

QUTPUT 718"SYST:DERR? STR"

ENTER 718:A%
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:SYSTem:ERRor?

:EHRor?

12-78

Bypass, default
The oldest error code is returned. for example,
-350.

NUMeric
The oldest error code is returned, for example,
-350.

STRing
The oldest error code plus a brief description
of the error is returned, for example,
-350,<Too Many Errors>.

Only one error is returned per query.

Appendix F contains a [ist of errors reported
by the :ERR? query.

EXAMPLE:
DIM A$ [1000]

OUTPUT 718"SYST:ERR?"

or

OUTPUT 718"SYST:ERR? NUM"
or

OUTPUT 718"SYST:ERR? STR"

ENTER 718:A%

HP 8118A-Device



SYSTem:GENerator

:GENerator PULSe, default

The pulse generator configuration is selected.

PATTern

The pattern generator configuration is sefected.

:GENerator? Response:PULS or PATT

EXAMPLE:
QUTPUT 718"SYST:-GEN PULY"

OUTPUT 7T18"SYST.GEN?"
ENTER 7i8:A%
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SYSTem:KEY

'KEY <mnemonic>
The :KEY command simulates the pressing
of a front panel key. The mnemonics are listed
in the following table.

KEY? Hesponse:a key mnemonic, for example, PR.

Only real key presses are recorded in the key
queue. See Chapter 7, Key Queue.

The mnemonics are listed in the following table,

If the queue is empty, two question marks (77)
are returned.

See Chapter 7 for additional information.

EXAMPLE:
QUTPUT 718"SYST.KEY PR"

OUTPUT 718"SYST:KEY?
ENTER 718,A$
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KEY

}\OQO--IG\M-SLWMMO

ABORT

SAVE DISPLAY

B

C

CLEAR ENTRY
CONTINUE
CONTROL DISPLAY
COPY

CURSOR DOWN
CURSOR LEFT
CURSOR RIGHT
CURSOR UP

D

DELAY CHANNEL |
DELAY CHANNEL 2
DATA DISPLAY
DECIMAL POINT
DELETE

DON'T CARE

E

EXECUTE

‘SYSTem:KEY

MNEMONIC

AT >0 U WN -
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:SYSTem:KEY

12-82

KEY

F

HELP

HIGH CHANNEL |
HIGH CHANNEL 2
INSERT

RETURN TO LOCAL
LEADING CHANNEL |
LEADING CHANNEL 2
LOW CHANNEL |
LOW CHANNEL 2
MANUAL

MODIFY

MOVE

NEXT

OUTPUT DISPLAY
PERIOD

POLARITY CHANNEL |
POLARITY CHANNEL 2
PREVIOUS

PRINT

PRINT ALL

RETURN TO LOCAL
ROLL DOWN

ROLL LEFT

ROLL RIGHT

ROLL UP

SAVE DISPLAY

SHIFT CURSOR DOWN
SHIFT CURSOR LEFT
SHIFT CURSOR RIGHT
SHIFT CURSOR UP

MNEMONIC

F
HE
Hi
H2
IN
LO
L1
L2
Ol
02
MA
MD
MG
NX
OM
PE
Pl
P2
Py
PR
PA
1O
RD
RL
RR
RU
AM
SD
SL
SR
SU
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SYSTem:KEY

KEY MNEMONIC
START SA
STATE CHANNEL | St
STATE CHANNEL 2 S2
STOP SO
SYSTEM DISPLAY SM
TIMING DISPLAY ™
TRAILING CHANNEL | T
TRAILING CHANNEL 2 T2
UPDATE Ub
WIDTH CHANNEL | Wi
WIDTH CHANNEL 2 w2
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:SYSTem:RUNning?

:RUNnRing? Response: RUN or STOP
Run indicates that the pattern generator ig
cycling, and STOP indicates that it is not

cycling.

Example:
OQUTPUT 718" SYST:RUN?"
ENTER 718;A%
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:SYSTem:SET

SET <data>
The SYSTSET command transfers binary data.

See the example for the application
of :SYSTSET.

Execution: The pattern generator must be
in the stopped state.

SET? Response:binary data is returned which contains
the instrument’s current setting.

The block of data is identical

to the block of data saved and
recalled by the *SAV and *RCL. commands.
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SYSTem:SET

EXAMPLE:

10 DIM Query$[100]Setting$[1 l000]BUFFER
20 !

30 ASSIGN @Hpib_device TO 718

40 ASSIGN @Path TO BUFFER Setting$
50 !

60 IRead current setting from the HP §118A
70 Query$="SYSTSET?"

80 GOSUB Fetch

90 !

100 'Write stored setting to the HP 8118A
110 Count out=10258

126 GOSUB Write

130 !

140 STOP
150 !

160 Fetch:!

170 Output @Hpib_device:Query$
180  TRANSFER @Hpib-device TO @Path:END,WAIT

190 RETURN
200 !
210 Write: |

220 TRANSFER @Path TO @Hpib_device:
COUNT count_out, WAIT

230 RETURN

240 !

250 END
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A

INTRODUCTION

Supplemental,
Specifications

Restrictions

SPECIFICATIONS

The specifications describe the instrument’s
warranted pérformance characteristics unless
indicated as being supplemental or typical

in nature. The performance tests and recommended
test equipment listed in Appendix E can be used

to verify the performance characteristics,

Supplemental specifications are typical,
non-warranted, performance characteristics
provided for customer convenience.

The specifications apply to 50 ohm loads unless
stated otherwise.

Ambient temperature.

0 to 55 degrees Celcius: The first or only value
specified is for this range,

20 to 30 degrees Celcius: The specified values
for this range are given in brackets, [ ],
following the 0 to 55 degree Celcius
specification.

The instrument warm-up period is thirty minutes.
Period, width, delay, and double pulse are
specified at:

{. Minimum transistion times

2. Amplitude 50% points.

Edges are measured at the amplitude [0% and
90% points.

Under and over programming is allowed.

Accuracy refers to the programmed values.

HP 8118A-Specifications
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WARRANTED

SPECIFICATIONS
TIMING
Period Range See the following table.

Accuracy  15% 12 ns [2% +1 ng]
Delay Range 75 ns to 950 ms (max: Period + 55 ns)

Accuracy  #5% 14 ns [12% 14 ng]
Double Pulse Range 20 ns to 950 ms (max: Period - Width)

Accuracy  15% 2 ns [£2% 12 ns]
Width Range 10 ns to 950 ms (max: Period - 10 ns)

Accuracy  t5% 12 ng [12% 42 ng]
Linear Range 6.5 ns to 95 ms (low limit can increase
Transitions to 7.0 ns if the fow level < -5 V)

Accuracy 5% 12 ns

Resolution: 3 digits (best case: 100 ps)
Repeatability:  factor of 4 better than accuracy
rms-jitter:  0.05% of the programmed value
plus 30 ps

GENERATOR MODE PULSE PATTERN
Data Format RZ DNRZ NRZ
Minimum Period 20 ns 20 ns 20 ns 10 ns
Maximum Period 950 ms | 950 ms 950 ms 950 ms
Delay YES YES YES NO
Width YES YES NO NO
Double Pulse YES NO NO NO
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OUTPUT

High Level
Low Level

DATA
Data Capacity
Word Length

Number of Words

Output Formats

Random
Patterns

-790 V to +8.00 V
800 Vto+790 V

Resolution 3 digits (best case: 10 mV)
Accuracy E1% of programmed value
3% of amplitude 40 mV
[H1% 2 1% 120 mV]
Repeatability Factor of 4 befter than accuracy
Settling Time 100 ns + transition time
Preshoot,
Overshoot,
Ringing  15% 110 mV (% may increase to 7%
for edges <10 ns)

Output levels double when driving into
open circults,

16384 bits per channel

3 <= Word Length <= 250 bits

[ <= Number of Words <= 3640 Words

Number of bits/frame restrictions.
Word Length of 3 = 10920 bits/frame maximum
Word Length of 4 = 14560 bits/frame maximum

RZ, DNRZ, NRZ

3 <= Length <= 10384 hits

A PRBS is generated if the specified frame is
Aexp n)-1, n={23,..14}, bits long.
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INTERFACE

HP-IB

A-4

The interface conforms to 1EEE Standard 488.1,
Digital Interface for Programmable Information.

TIEEE Std. 488 interface function subsets:
AHI, SHI, T6, L4, SR1, RLI, PPO, DCO, DTI, CO.

For information regarding interface codes,

formats, protocols, and common commands,

use |EEE Draft Standard 483.2.

Codes, Formats, Protocols, and Common Commands,
as a guide. No claim of conformance is made,
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SUPPLEMENTAL
PERFORMANCE
CHARACTERISTICS

CONTROL MODES

Period,
Delay,
Width

High Level

INPUTS

External Input

Control Voltage
Bandwidth
Ratio

Range

Control Voltage

High Level Window

Settling Time

Threshold

Maximum input voltage
Minimum amplitude
Minimum overdrive

Minimum pulse width
Input impedance

[ Vto 10V

10 kHz

1:10

Same ranges as specified under
TIMING

-8 Vto+8 Vinput

which varies the high level

over the same range.

-8 V to +8 V into 50 ohms,
regardless of the low level

200 us (within 5% of final value).

199 V, programmable
120V

600 mV (p-n)

250 mV or 30% of
amplitude,

whichever is greater
10 ns

10 k ohms
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Control Input

Clock input

OQUTPUTS
Channels 1/2

Trigger

Strobe

ADDITIONAL
FEATURES

Battery

Maximum input voltage
Input Impedance

Clock rate
Threshold
Maximum input voltage

Min amplitude
Min overdrive

Input impedance

Amplitude

Source impedance
Maxinmum external volt

Levels
Output impedance

Levels

20V
10 k ohms

DC to 100 MHz
09V

120V

600 mV (p-p)

250 mV or 30% of
amplitude,
whichever is greater
10 k ohms

100 mVpp to 16 Vpp
into 50 ohms

50 ohms 15 %

5V

TTL level into 50 ohms
50 ohms

TTL level into 50 ohms

After 10 hours of operation, all stored
settings are maintained for at least 3 weeks,
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GENERAL

Environmental

Power

Weight

Dimensions

Recalibration
Period

Storage Temperature  -40 to +05 degrees C
Operating Temperature 0 to 55 degrees C
Humidity  95% R.H.
(0 to 40 degrees C)

100-120/220-240 Vrms 10%
450 VA maximum
48-66 Hz

Net 175 kg (38.8 1)
Shipping 24,0 kg (530 tb)

Height x width x depth
190mm x 426mm x 584mm
75in x 16.75in x 23in

I year recommended
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OPTIONS
908

910

915

916

HO1

W30

ACCESSORIES

Slide kit

PERIPHERALS

Printer

Disc Drive

OPTIONS
ACCESSORIES

Rack Flange Kit
(P/N 5061-9678)

One Operating and Programming Manual and
one Service Manual

One Service Manual
(P/N 08118-90001)

One Operating and Programming Manual
(P/N 08118-90011)

The instrument’s frame hardware is outfitted
for rack-slide mounting
(P/N 1494-0059 required)

Two additional years of Return-to-HP service

Rack Slide Kit for HP 8§118A #H01)
P/N 1494-0059

HP 2225A 'Thinkjet graphics printer

HP 9122D dual disc-drive, 3.5 inch/double sided
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SAFETY

ALTERNATING
CURRENT (AC)
POWER

Requirements

The HP 8118A is a Safety Class I instrument.

1t has an exposed metal chassis that is directly
connected to earth potential through
the line power cord,

Before installing the instrument, review:
1. The Safety Summary (red page)
2. The Instrument Reference Manuals
3. The instrument safety markings.

The alternating current power requirements are:
I, 100-120 Yrms £10%

220-240 Vrms £10%

50 to 60 Hz

Single Phase

450 VA maximum.

AR I S
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Line Voltage Before connecting the line power cord
Selection to the instrument, check the line voltage selector
setting on the rear panel.

Slide the switch to the 115V position
to select the 100V-120V range or

to the 230V position to select

the 220V-240V range.

> >

5 i S

— M

-t d
Line Fuse Before connecting the line power cord
Selection to the instrument, check the line fuse rating.

1. 115 Volt operation requires an § A,
fast blow fuse.

2. 230 Volt operation requires a 4 A
fast blow fuse.
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Cord In accordance with international safety standards,
this instrument is equipped with a three wire
alternating current power cord,

WARNING )

The following precautions must be followed before
the instruntent is connected to the line power,

1. If this instrument is to be energized via
an auto transformer for voltage
reduction, the common terminal must be
connected to the earth terminal
of the power source.

2. The line power cord plug must only be
inserted into an outlet with a protective
earth contact.

The protective earth action must not be
interrupted.

3. Before switching on the instrument,
the protective earth terminal
of the instrument must be connected
to the protective earth conductor
of the power cord.

This is accomplished by using the power cord
which is supplied with the instrument.

4, Intentional interruption of the protective
earth connection is prohibited.

HP 8118A-Installation
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Cords,
Types of

FIGURE C-1.
POWER CORDS

C-6

See the following figure for the types of cords
and part numbers of available power cords.

POWER CORD (MALE PLUG] OPTIONS

EANADA: REGUIRES REUTRAL CONDUCTOR
IDENTIFIED RELATED 70 3 PHASE,
4 WIRE, 416 V CIRCIHTS.
USA: REOUIRES NO POLARITY BECAUSE BOTH
“L”AKD "N” TERMIKALS ARE CONSIDERED
TO BE LINE TERMINALS.
**NOTE: OFTION918
USE OPTIGK 818 FOR CORD SETS ONLY,
FOR POWER CORDS USE OPTION 503

OPTION | PLUG SPEC. CONT. DWG. OFTION | PLUG SPEC. CONT. DWG.
NO. COMFIGURATION® | MJR.USING ENTRYS 8 NO. CONFIGURATION" | MJR.USING ENTRYS
nE A8120-8051-1 v !
500 UK 505 .
CABINET, USE)
Lex eo i
501 ﬁg?ﬁﬁ;‘ - oL ey A$126:9100-1
Oy, NEW ZEALAND of SWITZERLAND
CHINA H
E
c A$1205055.1
/ ok EURDPEAN A-B120-9134-1
802 o © 912 DENMARK
N L CONTINENT
E
O¢ A-8120-5050-1 @ A8120-9239 1
sm USA, CANADA (120 V)|l 817 ML SOUTH AFRICA,
LTI 0 O INDIA
ot AB120-0598-1 O¢ A-B120:9257-1
904 - o USA, CARADA {240 VIl 415 JAPAN®*
KoL w [t
HOTE: OPTION NO. 504
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Power Cord
Modification

WARNING |

Modification must be performed only
by a qualified electrician.

All local electrical codes must be observed.

If a new plug is to be connected, the plug

must meet local safety requirements and include:

1.  Adequate load carrying capacity
(see the instrument Specifications).

2. Three terminals

I. Line
2. Neutral
3. Earth

3. Cable Clamp.

HP 8118A-Installation
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HP-IB INTERFACE

Networks The network may be:
I, A star network
2, A linear network
3. A combination star and linear network.
Limitations:
I, The total cable length cannot exceed
20 meters
2. The maximum cable length per device is
2 meters
3. No more than 15 devices may be
interconnected on one bus.
CAUTION
1. It 1s recommended that no more than three
connectors be stacked one on top
of the other.
2. Hand tighten the connector lock screws.
Do not use a screwdriver.
Cables The HP-IB connector is compatible with the
and Adapter connectors on the following cables and adapter.
. HP-IB Cable, 10833A, 1 m (33 1)
2. HP-IB Cable, 108338, 2 m (66 f1.)
3. HP-IB Cable, 10833C, 4 m (132 ft)
4. HP-IB Cable, 10833D, 0.5 m (1.6 ft)
5. HP-1B Adapter, 10834A, 2.3 ¢m. extender.
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Connector

FIGURE C-2
HP-IB CONNECTOR

hpibcon

IFC
4RO
AN
SHIELD (GND ONLY AT

SYSTEH CONTROLLER) 7]

The following figure shows the connector and
pin assignments.

Connector Part Number: 1251-0293

Connector
Lock Screw
Compatibility

o AL 19 3 8 7 6, Lpres
Gtmﬂns ~ II06
«GND AT SYSTENM nro?
CONTROLLER) nlos

HP products delivered now are equipped
with counectors having 1SO metric-threaded
fock screws and stud mounts (1ISO M3.5x0.6)
which are black in color.

Earlier connectors may have lock screws and stud
mounts with English-threaded lock screws and stud

mounts (6-32 UNC) which have a shiny nickel
finish.
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OPERATING
ENVIRONMENT

MOUNTING
HARDWARE

PREVENTIVE
MAINTENANCE

CUSTOMER
SELF-SERVICE

HP SERVICE

C-10

See appendix A.

See appendix B.
None required.

The Service Manual contains the following
service information:

I.  Performance Tests

2. Adjustment Procedures

3. Theory and schematics

4. Replaceable Parts List,

HP offers the following services:
. Performance Testing
2. Adjustment
3. Repair
4. Calibration
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E PERFORMANCE
TESTS

CONTENTS Introduction E0-3
Safety ED-3
Test Record

Performance Tests

1. Period El-1

2. Delay B2-1

3. Double Pulse E3-1

4, Width E4d-1

5. itter ES5-1

6.  Transition Time E6-1

7. High Level, Low Level E.7-1

8. Pulse Aberration E.8-!

9. Data Capacity Test E9-1

Test Record E.10-1

TABLE Recommended Test Equipment El-1
FIGURE 50 Ohm Feed-through Eits

HP &118A-Performance Tests E.0-1






INTRODUCTION The performance tests verify the instruments
specified performance characteristics.

They are suitable for incoming inspection,
preventative maintenance, troubleshooting,
and final test,

Make the Performance Tests in the order
of occurrence in the manual.

Recommended test equipment is listed in Table I

SAFETY The HP 8118A is a Safety Class | instrument.
It has an exposed metal chassis that is directly
connected to earth potential through
the line power cord.

Before testing the inslrument review:
1. The Safety Summary, page ix {red page)
2. The Instrument Reference Manuals
3. The instrument safety markings.

TEST HECORD A test record is located at the end

of this chapter.

The test results are identified as TR ENTRIES
in the performance tests and on the test record.
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1. PERIOD TEST

SPECIFICATIONS

Range: 200 ns to 950 ms
Resolution: 3 digits (best case: 100 ps)
* Accuracy: S ' [2 %] of programmed value * 2 ns {1 ng]
rms Jitter: 005 % of programmed value + 30 ps
Repeatability:  Factor 4 better than accuracy
* [value] at 20 dec C to 30 dec C ambient temperature.

EQUIPMENT

I. Counter.
2. Cable, 50 ohm, BNC to BNC, coaxial.

SET-UP

| Connect the HP 8118A°s QUTPUT (1/2) to the counter’s channel A input (HP5335A)
FREQ input (HP5370B}).
2. Set the HP 8118A to a defined status:

SAVE = Qperation : [Reset] to Standard Setting
EXEC
3. Sef the HP 8§118A:
a. SYSTEM = Pulse Generator (PULSE)
b. TIMING = Period : 20 [ns]
C. Width 2 10 [ns] ; 10 [ns]
d. [eading 1 6.5 [ng] | 6.5 [ns]
€. Tratling 6.5 [ns] | 6.5 {ng]
f. QUTPUT = State :{0n] | [On]
2. [High Level] R RIIURY | [+] 100 V
h. - Low Level 100V | 1100V
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4. Set counter:
a.  FUNCTION = PERIOD
b. CHANNEL A = 50 ohm
¢. TRIGGER LEVEL= PRESET

PROCEDURE

I, Check the HP 8118A period at the following settings:

Period ACCEPTABLE RANGE TR ENTRY
L* 200 ns 17 ns [186 ns - 214 ns] 23 ns I-1
2, 99.9 ns 93 ns [96.6 ns - 102.9 ns) 107 ns |-2
3 100 ns 93 ns | 97 ns - 103 ng] 107 ns I-3
4, 500 ns 473 ns { 489 ns - 51 ns] 527 ns f-4
5. 999 ns 9497 ns [978 ns - 1.02 us] .05 us [-5
0. 10 us 95us [ 98 us - 10.2 us] FO.5 us I-6
7. 500 us 475 us [490 us - 510 us} 525 us 1-7
8. 1.0 ms 950 us [ 980 us - 1.02 ms] 105 ms 1-8
9. 950 ms 9025 ms {931l ms - 969 ms] 9975 ms 1-9

*Underprogramming to 18 ns is allowed to meet this specification.

2. Disconnect the cables from th §1[8A.
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2. DELAY TEST

This test consists of two parts:
i Minimum Delay Test
2. Long Delay Test

NOTES; Repeat the entire delay test procedure for the second channel.

The specifications and tests are for the 50 % point of amplitude and fastest edge:
(LINEAR 6.5 ns).

SPECIFICATIONS

Range: 75 ns to 950 ms (max. Period + 55 ns)
Resolution: 3 digits (best case; {00 ps)
* Accuracy. 5 % [2 %] of programmed value £ 4 ns
rms Jitter: 005 % of programmed value + 30 ps
Repeatability:  Factor 4 better than accuracy
* Ivatue] at 20 dec C to 30 dec C ambient temperature.

EQUIPMENT
[, HP 541207 Digitizing Oscilloscope with Accessory
2. Pulse Generator
3. Counter
4. Cable, 50 ohm, BNC to BNC, coaxial, 2 each.
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PART 1 MINIMUM DELAY TEST

SET-UP
L. Set pulse generator;
a.  PER =500 ns
b.  WID =50 ns
c. HIL=10V LOL=00YV
d.  Fixed Transition Time
2. Set HP 8118A:
SAVE = Operation : [Reset] to Standard Setting
EXEC
3. Set the HP 8118A: _
a. SYSTEM = Pulse Generator (PULSE)
b. CNTRL = Trigger
C. State :{On}
d, Mode i Trigger]
€. Stope : [pos]
f. Threshold (#1055 V
g. TIMING = Width : 50 [ns] [ 50 [ns]
h. Leading : 6.5 [ns] | 6.5 [ns]
i, Trailing 0.5 [ng] | 6.5 [ns]
J OUTPUT = State :{On] I [On]
k. [High Level] FHI4 v [ [+} L4V
4. Connect the pulse generator’s Qutput via a 50 ohm feedthrough to the HP 8118A%
EXT INPUT.
5. Connect the HP 8118A’s TRIG OUTPUT via a BNC (m) - SMA () Adapter, Cable
assy-coaxial SMA (m-m), and APC 3.5 mm 20dB Attenuator (f-m) to the Input 3 of the
HP 54121 A.
6.  Connect the HP 8118A QUTPUT 1,2 via a similar second accessory assembly to the
Input 4 of the HP 54121 A.
7. Connect the pulse generator’s Trigger Output via a similar
third accessory assembly to the TRIG input of the HP 54121A.
E.2-2 HP 81 18A-Performance Tests



PROCEDURE

1. Set HP 54120T Oscilloscope:

- press AUTOSCALE

- get TIME/DIV = 20 ns/div and DELAY =90 ns

- select the Display menu and set the Screen function to Single
set the Number of Averages to 64

- select the Channel menu and set the Atten factor to 10

_ gelect the Delta V menu and turn the voltage markers On and assign marker | to
channel 3 and marker 2 to channel 4

- set Preset Levels = 50-50% and press Auto Level Set

- select the Delta t menu and turn the time markers On

- set START ON EDGE = POSI and STOP ON EDGE = POSI

- Press Precise Edge Find

2. Press the Precise Edge Find key for each new Delay sefting.
3.  Check the HP 8118A delay at the following settings:

Delay ACCEPTABLE RANGE TR ENTRY
¥ 75 ns [ - 805 ns] 8275 ns 2-1
2. 80 ns 72 ns {744 ns - 83.6 ns 88 ns 2-2
3 90 ns 81.5 ns [84.2 ns - 95.8 ns] 98.5 ng 2-3
4, 999 ns 909 ns [939 ns - 105.8 ns] 108.9 ns 2-4

*Underprogramming to 74 ns is allowed to meet this specification.

4, Disconnect the cables from the 81 18A.
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PART 2 LONG DELAY TEST

SET-UP
f.  Set the HP 8118A:
a CNTRL = Trigger
b. Mode :[Auto]
C. TIMING = Period 2 95 fus]
d. Width : 100 [ns] | 100 [ns]
e leading : 6.5 [ns] I 6.5 [ns]
f. Trailing 16.5 [ns] | 6.5 [ns]
g. OUTPUT = State : [On] | [On]
h. [High Level] {+1 24V | [+]24 V
2. Set the counter:
a. FUNCTION =TI A to B
b. START = 50 ohm, POS (+) slope, DC, X1
C. STOP = 50 ohm, POS (+) slope, DC, X
d. Gate Time = as necessary
e. INPUT MODE = SEP (SEPARATE)
f. START/STOP trigger levels = 50% of pulse am plitudes
3. Connect the HP 8118A TRIG QUTPUT to the counter’s START input.
4. Connect the HP 8118A QUTPUT 1/2 to the counter’s STOP input.
PROCEDURE
I. Check the HP 8118A delay at the following Period and Delay settings:
Period Delay ACCEPTABLE RANGE TR ENTRY
. 95 us 100 ns 91 ns [ 94 ng - 106 ns] 109 ns 2-5
2. 95 us 500 ns 471 ns [ 486 ns - 514 ns} 529 ng 2-6
3 95 wus 999 ns 945ns [ 977 ns - 1023 ng) 1053 ns 2-7
4. 95 us 10 us 95 us [9.8 us - 10.2 us] 10.5 us 2-8
5 999 ms 10 ms 95 ms [ 9.8 ms - 10.2 mg] 10.5 ms 2-9
6. 999 ms 950 ms 9025ms [ 931 ms - 969 ms] 9975 ms 2-10
2. Disconnect the cables from the 8118A.
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3. DOUBLE PULSE TEST

This test consists of two parts:
I, Minimum Double Pulse Test
2. Long Double Pulse Test

NOTES: Repeat the entire delay test procedure for the second channel

The specitications and tests are for the 50 % point of amplitude and fastest edge:
(LINEAR 6.5 ns).

SPECIFICATIONS

Range: 20 ns to 950 ms (max: Period - Width)
Resolution: 3 digits (best case: 100 ps)
* Accuracy: 5 Y% [2 %] of programmed value = 2 ns
rms Jitter: 005 % of programmed value + 30 ps
Repeatability:  Factor 4 better than accuracy
* [value] at 20 dec C to 30 dec C ambient temperature,

EQUIPMENT

I, HP 54120T Digitizing Oscilloscope with Accessory
2. Counter
3. Cable, 50 ohm. BNC to BNC, coaxial, 2 each,
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PART 1
SET-UP

L.

MINIMUM DOUBLE PULSE TEST

Set HP §118A:
SAVE = Operation : [Reset] to Standard Setting
EXEC

Set the HP 8118A:
TIMING = Period 0500
Width - 100

ns}
ns] ]
Leading : 0.5 [ns} ! S
Trailing 2 6.5 [ns] ! 6.5 [ns
] I ]
] ! f

P —

QUTPUT = State [On
[High Level] EIRE

St S N eI~

Connect the HP 8118A’ TRIG QUTPUT via a BNC {m) - SMA (f) Adapter, Cable
assy-coaxial SMA (m-m), and APC 3.5 mm 20dB Attenuator (f-m) to the TRIG Input
of the HP 54121 A.

Connect the HP 8118A QOUTPUT {/2 via a similar second accessory assembly to the
Input 4 of the HP 54)121A.

PROCEDURE

E.3-2

Setup HP 541207 Oscilloscope:
- press AUTQOSCALE
- center one pulse horizontal and vertical on screen {TIME/DIV = 20 ns/div,
VOLT/DIV = 500 mV/div)
- select the Display menu and set the Number of Averages to 64
- select the Channel menu and set the Atten factor to 10
- select the Delta V menu and turn the voltage markers On
- set Preset Levels = 50-50% and press Auto Level Set
- select the Delta t menu and turn the time markers On
- set START ON EDGE = POSI and STOP ON EDGE = POS2

Change the HP8118A Width to 10 [ns].
and the [Delay] to [Double] : 20 [ns]

Press the Precise Edge Find key for each new Double setting.
Check the HP 8118A double pulse delay at the following settings:
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Double ACCEPTABLE RANGE TR ENTRY

1. 20 ns 17 ns [17.6 ns - 22.4 ns] 23 ns 3-1
2. 50 ns 455 ns [ 47 ns - 53 ns] 54.5 ns 32
3 80 ns 74 ns {764 ns - 83.6 ng] 86 ns 3-3
4, 999 ns 93 ns [959 ns - 103.9 ns} 107 ns 3-4

Disconnect the cables from the 8118A,
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FPART 2 LONG DOUBLE PULSE TEST

SET-UP
[. Set the HP 8118A:

a. TIMING = Period : 95 [us]

b. Width : 100 [ns] | 100 [ns]

C. Leading 6.5 [ns] | 0.5 [ns]

d. Trailing : 6.5 [ns] l 6.5 [ns]

e OUTPUT = State : {On} ! [On]
[High Level] +H 10V | [+]110V
low level R Y | -]1.0Vv

2. Set the counter;

FUNCTION =TI A to B

START = 50 ohm, POS (+) slope, DC, X!
STOP = 50 ohm, POS (+) slope, DC, X |
(Gate Time = as necessary

INPUT MODE = COM

START/STOP trigger levels = Preset

T oe o®

3. Connect the HP 8118A OUTPUT 1/2 to the counter’s START input.
PHOCEDURE

. Check the HP 8118A double pulse delay at the following Period and Double settings:

Period Double ACCEPTABLE RANGE TR ENTRY
[ 95 us I us 948 ns [ 978 ns - 1.02 us] FOS us 3-5
2. 95 us 10 us 95us {98 us - 10.2 us] [0.5 us 3-6
3. 95 ms 100 us 95 us [ 98 us - 102 us] 105 us 3-7
4. 95 ms | ms 950 us [ 980 us - 102 ms] 1.05 ms 3-8
5. 95 ms 10 ms 95ms [98 ms - 102 ms] 10.5 ms 3-9
6. 999 ms 100 ms 95ms [ 98 ms - H02 ms] FOS mis 3-10
6. 999 ms 500 ms 475 ms [ 490 ms - 510 ms} 525 ms 3-1]

2. Disconnect the cables from the §118A.
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4. WIDTH TEST

This test consists of two parts.
I.  Minimum Width Test

2. Long Width Test
NOTES: Repeat the entire width test procedure for the second channel.

The specifications and tests are for the 50 % point of amplitude and Fastest
transition edges (LINEAR 6.5 ns).

SPECIFICATIONS

Range: 100 ns to 950 ms (max.: Period - 10 ns)
Resolution: 3 digits (best case: 100 ps)
*Accuracy: 5 % [2 %] of programmed value £ 2 ns
rms Jitter: 005 % of programmed value + 30 ps
Repeatability: Factor 4 better than accuracy
*value] at 20 dec C to 30 dec C ambient temperature.

EQUIPMENT
1. HP 541207 Digitizing Oscilloscope with Accessory

2. Counter
3. Cable, 50 ohm, BNC to BNC, coaxial, 2 each.
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PART 1 MINIMUM WIDTH TEST

SET-UP

I

o

Set HP 8§118A:

SAVE = Operation : [Reset] to Standard Setting
EXEC

Set the HP §118A:

TIMING = Period : 500 [ns]
Width . 100 [ns] J
Leading 6.5 [ns] | [
Trailing 6.5 [ns] | 6.5 [ns]
QUTPUT = State : [On] | I
[High Level] {+] 14V | I

Connect the HP 8118A’s TRIG OUTPUT via a BNC {m) - SMA (f) Adapter, Cable
assy-coaxial SMA (m-m), and APC 3.5 mm 20dB Attenuator (f-m) to the TRIG Input
of the HP 54121 A.

Connect the HP 8118A OUTPUT 1/2 via a similar second accessory assemibly to the
Input 4 of the HP 54121A.

PROCEDURE

I

3.

E4-2

Setup HP 54120T Oscilloscope:

press AUTOSCALE

cenfer one pulse horizontal and vertical on screen (TIM E/DIV = 20 ns/div,
VOLT/DIV = 500 mV/div)

select the Display menu and set the Number of Averages to 64

- select the Channel menu and set the Atten factor to 10

select the Delta V menu and turn the voltage markers On

set Preset Levels = 50-50% and press Auto Level Set

select the Delta t menu and turn the time markers On

set START ON EDGE = POS! and STOP ON EDGE = NEG

Change the HP8118A Width to 10 [ns].

Press the Precise Edge Find key for each new Width setting,

HP 8§118A-Performance Tests



4.

5.

Check the HP 8118A pulse width at the following settings:

Width ACCEPTABLE RANGE
I 10 ns 75ns [ 7.8 ns - 12.2 nsl
2. 20 ns 17 ng [17.6 ns - 224 ns]
3. 50 ns 455 ns | 47 ns - 53 ns}
4. 80 ns 74 ns [764 ns - 83.6 ns]
5. 99.9 ns 03 ns {959 ns - 103.9 nsg)

Disconnect the cables from the 81 (8A.
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PART 2 LONG WIDTH TESTS

SET-UP

i.  Set the HP §118A:

mo 0 o

TIMING = Period

Width
Leading
Trailing

QUTPUT = State

2. Set the counter:
FUNCTION =TI A to B
START = 50 ohm, POS (+) slope, DC, X |
STOP = 50 ohm, NEG (-) slope, DC, X1

Gate Time = as necessary
INPUT MODE = COM

START/STOP trigger levels = Preset

il

-~

TR a6

[High Level}
low level

2 95 {us]
500 [ns]
: 6.5 [ns]
0.5 [ns]
{On]
[+ 1OV
SN R

3. Connect the HP 8118A OUTPUT 1/2 to the counter’s START input.

PROCEDURE

500 [ns]
6.5 [ns]
0.5 [ns]
[On)

(+ 10V
110V

. Check the HP 8118A pulse width at the following Period and Width settings:

Period Width
i 95 us | us
2. 95 us 10 us
3. 95 mg 100 us
4, 95 ms I ms
5. g5 ms 10 ms
6. 999 mg 100 ms
7. 999 ms 500 ms
E4-4

ACCEPTABLE RANGE

948 ns
9.5 ug

978 ns
98 us
95 us [ 98 us
950 us [ 980 us
95 ms [ 9.8 ms
95 ms | 98 ms
475 ms [ 490 ms

P oo oo, greererey

1

T

1.02 us]
10.2 us]
102 us]
1.02 ms]
10.2 ms]
102 ms)
510 ms]
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5. JITTER TESTS

This test consists of three parts: Period Jitter, Delay Jitter, and Width Jitter.

Repeat the tests for the second channel.

SPECIFICATIONS

rms Jitter:  0.05% of programmed value + 30 ps

EQUIPMENT

I.  HP 54120T Digitizing Oscilloscope with Accessory

PART 1 PERIOD JITTER TEST

SET-UP
I.  Set HP 8118A:
SAVE = Operation : {Reset] to Standard Setting
EXEC

2. Set the HP 8118A:
a. TIMING = Period . 100 [ns]
b. Width 2 50 [ns] | 50 [ns]
C. Leading : 6.5 [ns] | 0.5 [ns]
d. Trailing ;6.5 [ns] | 6.5 [ns]
€. OQUTPUT = State : [On] ! [On]
f. [High Level} (4500 0V | [+]1 500 V
g. Low Level (-1 500 Y | [-] 500 V
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3. Connect an APC 3.5 mm 20dB Attenuator (f-m), | each to the TRIG Input and to the
Input 4 of the HP 5412 A.

4. Connect one output, APC 3.5 mm (), of the Power Splitter HP 11667B via a SMA
{m-m) Adapter to the 20dB Attenuator at the TRIG Input of the 54121A,

5. Connect to the other output of the Power Splitter a SMA (m) - BNC ()} Adapter and
connect 4 BNC (m-m) cables (61 cm) together to this adapter (use BNC Adapters (f-f),
3 each).

6.  Connect this cable assembly via a BNC (f) - SMA (m) Adapter to the 20dB Attenuator
at the Input 4 of the 54121A.

7. Connect the 8118A OUTPUT 1/2 via a BNC (m) - SMA () Adapter. Cable
assy-coaxial SMA (m-m) to the Input of the Power Splitter.

PROCEDURE

I, Setup HP 541207 Oscilloscope:
- press AUTOSCALE
- select the Display menu and set the Number of Averages to 128
- select the Timebase menu and set the TIME/DIY to 500 ps/div
- center the first positive going edge of the signal (approx. Delay = 21.x ns)
- select the Channel menu and set the Atten factor to | (Channel 4)
- set the VOLT/DIV to 20 mV/div
- select the Delta V menu and turn the V Markers On
- set the Marker | Position to -50 mV and the Marker 2 Position to -45 mV
- select the Delta t menu and turn the T Markers On
- set START ON EDGE = POSI and STOP ON EDGE = POSI
- press the Precise Edge Find key

2. Record the delta t! It is the risetime of the ref. signal within a 1% amplitude window

of the signal connected to Input 4. This value is needed later to calculate the correct
jitter,
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Select the scopes Timebase menu and center the second positive going edge of the
signal (actual Delay + 10x.x ns = approx. Delay 120 ns)

Press More and Histogram.
Select the Window submenu and set:
Source is Channel 4
choose the time Histogram
press WINDOW MARKER | and set it to -50 mV
press WINDOW MARKER 2 and set it to 45 mV

Select the Acquire submenu and set the Number of Samples to 1000.
Press Start Acquiring.

After the data for the time histogram is acquired (#Samples = 100%), select the Resulf
submenu,

Press Mean and Sigma. Notice the value of Sigma!
The rms jitter has to be calculated as follows:

(Sigma x 6) - delta t of ref. signal
6

Max. rms jitter ( period = 100 ns ) is 80 ps TR ENTRY 5-1
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PART 2 WIDTH JITTER TEST
SET-UP
I.  Same set-up as before,

2. Set the HP §118A:

a. TIMING = Period 2 1 [us)
b. Width : 500 [ns] | 500 [ns]
PROCEDURE

I, Setup HP 54120T Oscilloscope:

- press the More key

- select the Display menu and set the #Avgs = 256

- select the Timebase menu and center the first negative going edge of the signal
{(approx. Delay = 52x.x ng)

- select the Delta V menu and set the Marker | Position 1o +50 mV and the
Marker 2 Posttion to +45 mV

- select the Delta t menu and set START ON EDGE = NEGI and STOP ON
EDGE = NEGI

- press the Precise Edge Find key

to

Record the delta t! It is the risetime of the signal within a 1% amplitude window of
the signal connected to Input 4. This value is needed later to calculate the correct
Jitter,

3. Press More = Histogram.

4. Select the Window submenu and

press WINDOW MARKER 1 and set it to +50 mV

press WINDOW MARKER 2 and set it to +45 mV

5. Select the Acquire submenu and press Start Acquiring,

0.  After the data for the time histogram is acquired {(#Samples = 100%), sefect the Result
submenu.
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10.

Press Mean and Sigma. Notice the value of Sigma!
The rms jitter is calculated as follows:

(Sigma x 6) - delta t of signal
6

Max. rms jitter { width = 500 ns ) is 280 ps

Disconnect the cables from the 8118A.
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PART 3 DELAY JITTER TEST

SET-UP
I, Set the HP 8118A:
a. TIMING = Period : 300 [ns]
b. Delay : 250 [ns] | 250 [ns]
C. Width : 50 [ns] | 50 [ns]
! d. OQUTPUT  =[High Level] #1250V [ [+]250 V
! e. Low Level 1250V | [-1250 V

2. Connect the HP 8118A’ TRIG OUTPUT via a BNC (m) - SMA (f) Adapter, Cable
assy-coaxial SMA (m-m), and APC 3.5 mm 20dB Attenuator (f-m) to the TRIG Input
of the HP 54121 A.

3. Connect the HP 8118A OUTPUT 1/2 via a same second accessory assembly to the
Input 4 of the HP 54121A.

PROCEDURE

. Setup HP 541207 Oscilloscope:
- press AUTOSCALE
- select the Display menu and set the #Avgs = 128
- select the Timebase menu and set the TIME/DIV = 200 ps/div
- center the first positive going edge of the signal (approx. Delay = 2dx.x ns)
- select the Channel menu and set the VOLT/DIV = 20 mV/div

2. Press More = Histogram.
3. Select the Window submenu and

press WINDOW MARKER | and set it to -50 mV
press WINDOW MARKER 2 and set it to -45 mV
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Select the Acquire submenu and press Start Acquiring.

After the data for the time histogram is acquired (#Samples = [00%), select the Result
submenu.

Press Mean and Sigma. Notice the value of Sigma!
The rms jitter has to be calculated as follows:

(Sigma x 6) - delta t of ref. signal
6

Max. rms jitter { delay =250 ns ) is 155 ps TR ENTRY 5-3

Disconnect the cables from the 8118A.
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6. TRANSITION TIME TEST

This test consists of two parts.
I, Fast Transition Time Test
2. Slow Transition Time Test

NOTE: Repeat the entire transition time test procedure for the second channel.

SPECIFICATIONS

Range: 6.5 ns to 95 ms
Resolution: 3 digits (best case: 100 ps)
*Accuracy. 5 % of programmed value T 2 ns

EQUIPMENT

HP 541207 Digitizing Oscilloscope with Accessory
Counter

DVM

Time Interval Probes and T. L. Probe Adapter
Cable, 50 ohmi, BNC to BNC, coaxial, 4 each.

50 ohm feedthrough termination, 0.1%, 10 W
Adapter, BNC to dual banana plug

=S B L D
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PART 1 FAST TRANSITION TIME TEST

SET-UP
I.  Set HP §118A:
SAVE = Operation : [Reset] to Standard Setting
EXEC

2. Set the HP 8118A:
a. TIMING = Period 21 [ms]
b. Width : 500 [us] | 500 [us)
C. Leading . 0.5 [ns] | 6.5 [ns]
d. Trailing : 50 [ns] | 50 [ns]
e. OUTPUT = State :{On] | {On]
f. [High Level} 14y ! +] 14V

3. Connect the HP 8118A’s TRIG QUTPUT via a BNC (m) - SMA (f) Adapter. Cable
assy-coaxial SMA {m-m), and APC 3.5 mm 20dB Attenuator (f-m) to the TRIG Input
of the HP 54121A.

4. Connect the HP 8118A QUTPUT 1/2 via a similar second accessory assembly to the
Input 4 of the HP 54121A.

PROCEDURE

I, Setup HP 541207 Oscilloscope:
~ press AUTOSCALE
- center one pulse horizontal and vertical on screen (TIME/DIV = 100 us/div,
YOLT/DIV = 200 mV/div)
- select the Display menu and set the Number of Averages to 64
- select the Channel menu and set the Atten factor to 10
- select the Delta V ntenu and turn the voltage markers On
- set Preset Levels = 10-90% and press Auto Level Set
- select the Timebase menu and set TIME/DIV = 20 ns. DFLAY = 16 ns
- select the Delta t menu and turn the time markers On
- set START ON EDGE = POSI and STOP ON EDGE = POS!

E6-2 HP 81 18A-Performance Tests



2. Set HP 8118A: Period: 500 [ns]  Width: 250 [ns}]
3. While the Oscilloscope is in the Delta t menu, press the Precise Edge Find Key.
4, For each new 8118A leading setting, CLEAR DISPLAY and after the #Avgs = 064 press
the Precise Edge Find key.
5. Check the 8118A output signal rise times at the following leading settings.
Leading ACCEPTABLE RANGE TR ENTRY
1* 6.5 ns 883 ns 6-1
2, 10 ng 7.5 ns 12.5 ns 6-2
3. 50 ns 45.5 ns 54.5 s 6-3
4 999 ns 93 ns 107 ns 6-4
*Underprogramming 1o 5.5 ns is allowed to meet this specification.
6. Set HP §118A: Leading: 50 [ns]  Trating: 0.5 {ns]
7. Select the scopes Timebase menu and set DELAY = 780 ns
Select the scopes Delta t menu and set START ON EDGE = NEG! and STOP ON
EDGE = NEGI
8. While the QOscilloscope is in the Delta t menu, press the Precise Edge Find Key.
9.  For each new 8118A trailing setting, CLEAR DISPLAY and after the #Avgs = 64 press
the Precise Edge Find key.
10, Check the 8118A output signal fall times at the following trailing settings.
Trailing ACCEPTABLE RANGE TR ENTRY
| ¥ 6.5 ns 883 ng 6-5
2. 10 ns 7.5 ns 12.5 ng 6-0
3 50 ns 45.5 ns 54.5 ns 6-7
4 99.9 ns 93 ns 107 ns 6-8

iBR

*Underprogramming 1o 5.5 ns is allowed to meet this specification.

Disconnect the cables rom the 81H18A.
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PART 2 SLOW TRANSITION TIME TEST

SET-UP

I Set the Multimeter {(HP 3478):
a.  SGL TRIG = Single Trigger
b.  Blue/AUTO ZERO = Auto Zero off
¢.  BLUE/M =4 digits

2. Set the counter:

a. FUNCTION=TIAitoB
b.  INPUT MODE = SEP (SEPARATE)
c. START = 50 ohm, POS (+) slope, DC, X1
d.  STOP =50 ohm, POS {+) slope, DC, X1
e. START/STOP Trigger Levels = Preset
f.  EXT ARM
g.  EXT Level and Slope as necessary
3. Set the time interval probes:
a.  Start channel ="A +0.5 POSITIVE SLOPE’
b.  Stop channel = A +45 POSITIVE SLOPE’

Connect the Time Interval Channel A probe to a T1 probe adapter.
Attach the Tt probe adapter to the TEE, BNC (1) .
Attach the 50 ohm feedthrough termination to the TEE, BNC (m).
Attach a BNC cable to the TEE, BNC ().
CALIBRATE the time interval probes!
Perform the LEVEL operation; hold the CAL switch
in the LEVEL position until the channel leds are on.
NOTE: Perform the calibration with the TEE, 50 ohm
termination, and the cable attached.
9. Connect the TI Probe’s rear panel outputs to the counter inputs.
a.  START output to Channel A input.
b.  STOP output to Channel B input.
10.  Connect the BNC cable from the TI:E, BNC to the HP 8118As QUTPUT
/2
H1. Connect the 50 ohm terminator via a BNC/banana plug adapter
to the DVM.
12, Connect the 8118A TRIGGER OUTPUT 1o the DVM trigger input and the counter’
EXT Input.

el A
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PROCEDURE

{.  Set the HP 8118A:

TIMING = Period : 100 [ms]
Delay ¢ 30 [ms] | 30 {ms]
Width ;50 [ms] | 50 {ms]
Leading 1 500 [ns] | 500 [ns]
Trailing : 500 [ns] I 500 [ns]
QUTPUT = State : [On] | [On]
[High Level] S[#149x ¥V | [+]49x V

2. Change the high level with the up/down ROLL key = VERNIER to get the best
500x V reading on the DVM.
3. Set the HP 8118A:
TIMING = Delay 30 [us] ] 30 {us]
OUTPUT = Low Level 4] 00x V | [+ 00x V
Change the low level with the up/down ROLL key = VERNIER fo get the best
0.00x V reading on the DVM.
5 Press the 8118A TIMING key and check the 8118A OUTPUT risetime at the
following seftings.

=

Trailing Leading ACCEPTABLE RANGE TR ENTRY

1 500 ns 500 ns 473 ng 527 ns 6-9
2. 999 ns 947 ns 1.05 us 6-10
3. 5 us 475 us 525 us 6-11
4 999 us 949 s 10.49 us 6-12
5. 50 us 50 us 475 us 52.5 us 6-13
6. 999 us 949 us 1049 us 6-14
7. 500 us 475 us 525 us 6-15
8. 999 us 949 us 1.049 ms 6-10
9. 5 ms 5 ms 475 ms 525 ms 6-17
10. 10 ms 9.5 ms 10.5 ms 6-18
*11. 95 ms 0025 ms 99.75 ms 6-19

NOTES: Repeat steps | to 4 to obtain the best +500x V/0.00x V reading on the DVM.

* Change the 8118A setting to Period : 500 ms Width : 250 ms
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6. Set the time interval probes:
a.  Start channel A +4.5 NEGATIVE SLOPE
b.  Stop channel = 'A +0.5 NEGATIVE SLOPFE’

7. Set the 8118A Period : 100 ms Widih @ 50 ms

8. Check the 8118A QUTPUT falltime at the following settings.

Leading Trailing ACCEPTABLE RANGE TR ENTRY

I 500 ns 500 ns 473 ns 527 ns 6-20
2 999 ns 947 ns 1.05 us 6-21
3 5 us 4,75 us 525 us 6-22
4 9.99 us 949 us 10.49 us 0-23
5. 50 us 50 us 475 us 52.5 us 6-24
0. 999 us 949 us 1049 us 0-25
7 500 us 475 us 525 us 6-26
8 999 us 949 us 1.049 ms 6-27
9 5 ms 3 ms 475 ms 525 ms 6-28
10, 10 ms 95 ms 10.5 ms 0-29
*11. 95 ms 9025 ms 99.75 ms 6-30

NOTES: Repeat steps | to 4 to obtain the best +500x V/0.00x V reading on the DVM.
* Change the 8118A setting to Period : 500 ms Width : 250 ms

9, Disconnect the cables from the 8§ 18A.
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7. HIGH LEVEL AND LOW LEVEL TESTS

Repeat the high level and low level tests for the second channel.

SPECIFICATIONS

NOTE: This specification applies to 50 ohm sources and 50 ohm loads.

High Level:
Low Level
Resolution:
* Level Accuracy:

Repeatability:
Settling time:

-790 V to 800 V.

-8.00 V1o 790 V.

3 digits (best case: 10.0 mV).

1% of programmed value * 3% [1%] of pulse
amplitude, £ 40 mV [20 mV].

Factor 4 better than accuracy

{00 ns + transition time.

* [value] at 20 dec C to 30 dec C ambient temperature.

EQUIPMENT

Multimeter

Bl o —

50 ohm feedthrough termination, 0.1%, 10 W
Adapter, BNC to dual banana plug
Cables, BNC to BNC, two each.
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SET-UP

L.

£.7-2

Set HP §118A:
SAVE = Operation : [Reset] to Standard Setting

EXEC
Set the HP §118A:

a. TIMING = Period : 100 [ms]

b, [Delay] 1 30 |ms] | 30 [ms]
C. Width . 50 [ms] | 50 {ms}
d. Leading 6.5 [ns] | 0.5 [ns]
e Trailing 1 6.5 {ns] i 6.5 [ns]
f. OUTPUT  =State : [On] | [On}

Set the Multimeter (HP 3478).
a.  SGL TRIG = Single Trigger
b.  Blue/AUTO ZERO = Auio Zero off
C. BLUE/4 = 4 digits

Connect the HP 8118A OUTPUT 1/2 to the Multimeter’s input

via a 50 ohm feedthrough (0.1%, 10 W) and a BNC to dual banana
plug adapter.

Connect the HP 8118A TRIG QUTPUT to the Multimeter’s trigger
mput.
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PROCEDURE

HIGH LEVEL TEST

I, Check the 8118A high level at the following [High Level] settings with the Low Level

set to 000 V.

High Level

[+]
[

[ e Y )
in ~—

+

+
+
+

R
P i e
o0 W
<< <<<

56 mY
440 mVY
920 mV

476 V

704 V

[
[
[
[
[

ACCEPTABLE RANGE

78 mY
470 mV
960 mv

i

1

488V -

182V

122 mV]
530 mV]
.04 V1
512 V]
§.18 V]

* Overprogramming to 82 V is allowed to meet this spec.

fdd mV
560 myY
108 V
524V
836V

TR ENTRY

7-1
7-2
7-3
7-4
7-5

The low level 0.0 V may vary within £ 3% [1%] of pulse amplitude, = 40 mV [20 mV].
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LOW LEVEL TEST

. Set the HP 8118A:

a. TIMING = [Delay] 2 30 {us] | 30 [us]
b. QUTPUT  =[High Level] (#1000 V | [+000 Vv
[Low Level} SR AIUAY | ooty
2. Check the 8118A low level at the following Low Level settings with the High Level
set to 0.00 V.
Low Level ACCEPTABLE RANGE TR ENTRY
[, -0l v -56mV [ -8 mY - -122mV]  -l14d mV 7-6
2. BRI 440 mV [ 470 mV - 530 mVY] 560 mV 7-7
3 11V 920 mV [ 960 mV - -1.04 V] -108 V 7-8
4, 15V 470V [ 488V - -5.12 V] -524°Y 7-9
S5* [-]8V 764V [ 782V - -8.18 V} -8.36 V 7-10

* Qverprogramming to -82 V is allowed to meet this spec.
The high level 0.0 V may vary within & 3% [1%] of pulse amplitude, * 40 mV {20 mV]

3. Disconnect the cables from the 8118A.
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8. PULSE ABERRATION TEST

Repeat this test for the second channel.

SPECIFICATIONS
Preshoot, Overshoot, and Ringing: <= 5% of the pulse amplitude £ [0 mV.
(may increase to <= 7% for edges < 10ns)
EQUIPMENT

. HP 541207 Digitizing Oscilloscope with Accessory

SET-UP
I.  Set HP 8118A:
SAVE = Qperation : [Reset] to Standard Setting
EXEC

2. Set the HP 8118A;
a. TIMING = Period : 500 [ns]
b Width : 250 [ns] | 250 [ns]
C. Leading 2 6.5 [ns] | 6.5 [ns]
d. Trailing 1 0.5 [ns] | 6.5 [ns]
e. QUTPUT = State : {On] | [On}
f. [High Level] 4150V [ [+150V

3. Connect the HP 8118A’s TRIG OUTPUT via a BNC (m) - SMA (f) Adapter, Cable
assy-coaxial SMA (m-m), and APC 3.5 mm 20dB Attenuator (f-m) to the TRIG Input
of the HP 54121 A.

4,  Connect the HP §118A OQUTPUT 1/2 via a same second accessorv assembly to the
input 4 of the HP 54121A.
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PROCEDURE

[, Setup HP 54120T Oscilloscope:

press AUTOSCALE

select the Display menu and set the Number of Averages to 64

select the Channel menu and set the Atten factor to 10

center one pulse horizontal and vertical on screen (TIME/DIV = 50 ns/div,
VOLT/DIV = 800 mV/div)

select the Delta V menu and turn the voltage markers On

set Preset Levels = variable

set the VARIABLE LEVELS to 93-107% and press Auto Level Set

select the Channel menu and center vertical the pulse top with OFFSET
{Offset=5Y)

set the VOLTS/DIV to 100 mV /div

select the Timebase menu

set the TIME/DIV to Sweep Speed = 50 ns/div and Delay to 70 ns

2. Check that the 8118A Overshoot, Ringing (and Preshoot) is within the limits ( <= 7% )

TR ENTRY 8-1.

3. Change the 8118A leading and trailing edges to 10 ns.

4. Select the scopes Delta V menu and set the variable tevels to 95-105%

5. Check that the 81 18A Overshoot, Ringing (and Preshoot) is within the limits { <= 5% ).

TR ENTRY 8-2,

(Take the scopes trace flatness error (GaAs input circuit) into account.)

6.  Disconnect the cables from the §118A.,

E$-2
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9. DATA CAPACITY TEST

Repeat this test for the second channel.

SPECIFICATIONS
Data Capacity: 16384 bits per channel

EQUIPMENT

[, HP 541207 Digitizing Oscitloscope with Accessory
2. Counter HP 5335A
3. (Cable, 50 ohm, BNC to BNC, coaxial

SET-UP
{.  Set the HP 81i8A:
SAVE = Qperation : {Reset] to Standard Setting
EXEC

2. Set the HP 8118A:
a. SYSTEM = Pattern Generator (PATTERN)
b TIMING = Period - 200 |ns]
c Width : 100 [ns] ! 100 [ns]
d Strobe Width : 50 [ns]
e. OQUTPUT = State :{On] | [On]
f. [High Level] q+1 100V | [+] 100 V
g Low Level 1100V | [-] 10O V
h Strobe : Word
I DATA = Data [Entry]
j. blue QUTPUT = MODIFY
k [SET] [both Channels] from Word { 0 ] through [2047]
I EXEC
. blue EXEC = UPDATE
n. START
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Set counter (5335A):

FUNCTION = TOT A

b. CHANNEL A =50 ohm

c. TRIGGER LEVEL = PRESET
d.  GATE MODE = MANUAL

=]

4. Connect the HP 8118A’s OUTPUT | to the counter’s Channel A input (HP5335A).

5. Connect the 8118A’s STROBE QUTPUT (rear panel) via a BNC (m) - SMA ()
Adapter, Cable assy-coaxial SMA (m-m), and APC 35 mm 20dB Attenuator (f-m) to
the TRIG Input of the 54121A.

6.  Connect the §118A’s QUTPUT 2 via a similar accessory assembly to the Input 4 of the
HP 54121A.

PROCEDURE

t. Setup HP 541207 Oscilloscope:
- press AUTOSCALE
- select the Display menu and set the Screen function to Single
- set the Number of Averages to 64
- select the Channel menu and set the Atten factor to 10
- select the Measure menu

2. Check the 8118A OUTPUT 2 Period and Width.

3. Set the HP §118A:

DATA and NEXT]] = Data [Format]
Cycling Mode : [Single]
4. Reset the counter, and open the gate.
5. After pressing the HP 8118A START key. the counter reading must be 16384,
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6.  Set the HP 8118A:

a. TIMING = Period : 20 [ns]

b. Width : 10 [ns] | {0 [ns]
C Leading 1 0.5 [ngf f 0.5 [ng]
d. Trailing 6.5 [ns] | 0.5 [ns]
e Strobe Width - 10 [ns]

f. DATA = Data [Format]

g. Cycling Mode : [Auto]

h. START
7.  Press on scope the CLEAR DISPLAY key.
8. Check the HP 8118A Period and Width.
9, Set the HP 8118A:
DATA = Data [Format]
Cycling Mode : [Single]
10. Reset the counter and open the gate.
I'l.  After pressing the 8118A’s START key, the counter reading must be 16384,
TR ENTRY 9-1,

2. Exchange the §118A’ OUTPUT 1/2 cables, and repeat the complete test.

13, Disconnect the cables from the 81 18A.
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PERFORMANCE TEST RECORD

MODEL: HP 8118A TESTED BY:
SERIAL NUMBER: DATE:
COMMENTS:
LIMIT ACTUAL LIMIT
TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL
PERIOD:
20 ns 17 ns {(i-1) o 23 ns
999 ns 93 ns (-2) 107 ns
100 ns 93 ns (1-3) - 107 ns
500 ns 473 ns (1-4) 527 ns
999 ns 947 ng (-5 105 us
10 us 95 us (1-0). 105 us ~
500 us 475 us (1-7y - 525 us
| ms 950 us (1-8) 1.05 ms
950 ms 902.5 ms (1-9) 9975 ms
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TEST

MINIMUM DELAY:

75 ns
80 ns
90 ns
999 ns

LONG DELAY

100 ns
500 ns
999 ns
10 us
1} ms
950 ms

MINIMUM DOUBLE PULSE:

20 ns
50 ns
80 ns
999 ns

LONG DOUBLE PULSE:

I us
10 us
100 us
I ms
10 s
100 ms
500 ms

E.10-2

LIMIT ACTUAL LIMIT
MINIMUM {TR ENTRY) MAXIMUM
(2-1) 82.75 ns
72 ns 22 88 ns
81.5 ns (2-3) _ 98.5 ns
90.0 ns (2-4) 1089 ns
91 ns (2-5) 109 ns
471 ns (2-6) 529 ns
945 ns (2-7) L 1053 ns
9.5 us (2-8) - 10.5 us
9.5 ms (2-9) o 10.5 ms
902.5 ms (2-10) 997.5 ms
17 ns (3-1) 23 ns
45.5 ns 32 54.5 ns
74 ns 33 86 ns
93 ns (3-4) L 107 ns
948 ns {3-5) 3 1.05 us
95 us (3-6) 10.5 us
95 us (3-7) 105 us
950 us (3-8) o 105 ms
9.5 ms (3-9) - 10.5 ms
95 ms {3-10) o 105 ms
475 ms (3-11) 525 ms
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LIMIT ACTUAL LIMIT

TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL

MINIMUM WIDTH:

10 ns 7.5 ns (4-1) [2.5 ns
20 ns 17 ns (4-2) - 23 ns
50 ns 45.5 ns 4-3) 545 ns
80 ns 74 ns (4-4} 86 ns
999 ns 93 ng (4-5) 107 ns
LONG WIDTH:
| us 948 ns (4-6) 1.05 us
10 us 95 us (4-7) 10.5 us
100 us 95 us (4-8) 105 us
I ms 950 us (4-9) o 105 ms
{0 ms 9.5 ms (4-10) 10.5 ms
100 ms 95 ms (4-11) o 105 ms
500 ms 475 ms (4-12) 525 ms
PERIOD JITTER
Period Jitter <= 80 ps (5-1) L
WIDTH JITTER
Delay Jitter <= 280 ps (5-2)
DELAY JITTER
Delay Jitter <= 155 ps (5-3) o
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LIMIT ACTUAL LIMIT
TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL
FAST TRANSITION:
6.5 ns (6-1) 8.83 ns
10 ns 7.5 ns {6-2) 12.5 ns
50 ns 455 ng (6-3) 54.5 ns
999 ns 93 ns (6-4) 107 ns
0.5 ns (6-5) N 883 ns
10 ns 1.5 ns (6-6) N 12.5 ns
50 ns 455 ns (6-7 545 ns
999 ns 93 ns {6-8) _ 107 ns
SLOW TRANSITION, LEADING EDGE:
500 ns 473 ns (6-9) 527 ns
999 ns 947 ns (6-10) 105 us
5 us 4.75 us {6-11) 525 us
999 us 949 us (6-12) 1049 us
50 us 475 us (6-13) 525 us
999 us 949 us (6-14) 1049 us
500 uvs 475 us (6-15) L 525 us
999 us 949 us (6-16) 1.049 ms
5 ms 4.75 ms (6-17) 525 ms
i0 ms 9.5 ms (6-18) 10.5 ms
95 ms 90.25 ms (6-19) 99.75 ms
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TEST

LIMIT

MINIMUM

SLOW TRANSITION, TRAILING EDGE:

500 ns
999 ns
5 us
999 us
50 us
999 us
500 us
G99 ug
5 ms
[0 ms
95 ms

HIGH LEVEL:

1.OW LEVEL.

01V
05V
gV
5V
8V

473 ns
947 ns
475 us
949 us
47.5 us
949 us
475 us
949 us
4.75 ms
9.5 ms
9025 ms

56 mVY
440 mV
920 mY

476 VY

764V

-56 mVY
-440 mVY
920 mVY

470 Y

64V

ACTUAL LIMIT

(TR ENTRY) MAXIMUM
(6-20) 527 ns
(6-21) 1.05 us
(6-22) 525 us
(6-23) 1049 us
(6-24) B 525 us
625y 1049 us
(6-26) 525 us
627 1.049 ms
{(6-28) B 525 ms
(6-29) 10.5 ms
(6-30) 99.75 ms
(7-1) t44 mVY
72 560 my
(7-3) B 108 V
(7-4y 524V
(-5 8.36 V
{1-6) -tdd mV
(7-7) o -560 mV
(7-8)y___ . -108 V
(79 B 524V
(7-10) -§.36 V
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PULSE ABERRATION

<z 7Y%
<= T

DATA CAPACITY

16384

E.10-6

(8-1)
(8-2)

9-1)___
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TABLE E-1. RECOMMENDED TEST EQUIPMENT

Other equipment can be vsed provided it meets the specifications

of this equipment.

TYPE (QUANTITY)

1:1 Probe (1)
10:1 Probe (1)
50 ohm feedthrough (1)

termination

50 ohm feedthrough (1)
termination

Adapter, (1)
BNC to Banana

Cable Assembly (5}

MODEL

HP 10026A

HP 16017A

HP 10]00C

See Figure 11,

HP 1251-2277

HP §120-1839

SPECIFICATIONS

100 V mam., L,
50 ohm,

300 V max., [0,
I M ohm, 8 pF.

50 ohm, 2W, 1Y%,

50 ohm, 10 W, 0.1 Y%,

BNC(H) to dual banana plug,
50 ohm.

50 ohm, 24 inches, coax, 2
BNC (m).
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Counter (1) HP 5335A/

HP 53708
Isolation Transformer (1)
Multimeter (1) HP 3478A/
HP 3456A
Oscilloscope (1) HP 1725A
{Realtime)
Oscilloscope (1) HP 54120T
{Sampling)
Sampling Scope
Accessories
Attenuator (3) 33340C
Adapter (2) 1250-1200
Cable (3) 8120-4948
Adapter (1) 1250-1159
Adapter (2) 1250-1700
Power Splitter (1) 116678

50 uHz to 50 MHz;

8 digit display;

INPUT: 50 ohm/IM ohm,
X1/X10, AC/DC,
seperate/common;

variable trigger level;
TI/PERIOD/FREQUENCY.

Suitable for use with
the variac,

4 172 digit

display;

YDC: 30 mV to 300 V;

30 to 35 readings/second;
external trigger;

input resistance: >10 M ohm.

275 MHz bandwidth;
external trigger;

50 ohm/1 M ohm inputs;
0.f to 5V,

20 GHz

APC 35 mm (f-m), 20 dB
SMA (m) to BNC ()
SMA {m-m) coaxial

SMA {m-m)

SMA {f) 10 BNC (m}
APC 3.5 mm
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Power Supply (1)

Pulse Generator (1)

Signature Analyzer (1)

TEE (1)

Time Interval (1)
Adapter

Time Interval Probes (1)

Yariac (1)
(Variable AC Poser Supply).

HP 6205A/
HP 6237A

HP 8112A/
HP 8161A

HP 5005A/
HP 5006A

HP 1250-0781

HP 10218A

HP 53638

0-60 YDC, 0-3 A,

I Hz to 50 MHz
variable delay;

variable width;

variable pulse;

external trigger;

output amplitude: > 5 V.

TTL, 4 digit display, HEX,
25 M Hz clock,

setup time = 20 ns,
probe = 50 ohm to ground.

50 ohm, BNC(m}f)f).

50 ohm, BNC(m)

Dynamic Range: +9.99 V to
999 V.

>= 5 A, 0-300 YAC
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FIGURE 11-1.

50 OHM, 0.1%, This feedthrough must be used only where specified
10 W for DC voltage measurements.

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.

R1
BNC () BNC (M)

R3 RZ

Ri= 530 ohm, 1%, 10 W:
HP Part Number: 0699-0146.

R2 = 200 ohm, 10%, 0.5 W, Variable trimmer:
HP Part Number: 2100-3350.

R3 = 68! ohm, "%, 05 W;
HP Part Number; 0757-0816.

BNC (M} HP Part Number: 1250-0045.

BNC (F): HP Part Number: 1250-0083,
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F

Power-on
Self-test

TABLE F-1

*TST?
TABLE F-1

‘SYST:ERR?
TABLE F-2

:SYST:DERR?
TABLE F-3

Local Messages

TABLE F-4

ERRORS

The instrument tests the microprocessor,

clock, amplifier, and data boards. Error
conditions are reported at the display immediately
after performing the tests.

The self-test query causes the instrument
to test the clock, amplifier, and data boards
by performing the power-on parametric board tests.

Command, execution, device dependent, and query
error events are reported in response
to the :ERR? query.

Device dependent error conditions are reported
in response to the :DERR? query.
The table contains all local messages.

Status is reported locally in the message lines.
Abnormal messages will be preceeded

by one of the following labels: ERROR, CONFLICT,
or WARNING.

All local messages are listed except device
command paths (See Chapter 12.).

HP 8118A-Errors F-1



TABLE F-1.
POWER-ON and *TST?
ERROR MESSAGES

CPU BOARD TESTS

Processor Board Dynamic RAM U407 and/or U408
Errors Read/Write error

Device Bus Failure
Read/Write error.

Static RAM U211 and/or U212
Read/Write error

Program ROM U205 - U210

ROM contents invalid
20 ms System Interrupt Circuit

interrupt circuit error

Configuration Doubled Board
Errors A non-required duplicate board is installed.

Faise Board-Code

The board address switch sefting is
inconsistent with the boards usage.

Board lecated in wrong Slot

Board missing

F-2 HP 811BA-Error



PARAMETRIC BOARD TESTS

Clock Board

*TST? CODE POWER-ON/*TST? ERROR MESSAGE

100 Period Timing Circuit
101 EEPROM Check failed
102 Man. Start/Stop/Cont

Manual Start/Stop/Continue
pattern generator running error

103 Stop from Data Board

Pattern generator running error

HP §118A-Error F-3



Amplifier Board

*TST CODE
CHANNEL 1 CHANNEL 2 POWER-ON/*TST? ERROR
MESSAGE
210 430 Delay Timing Circuit
Pulse timing
211 431 Width Timing Circuit
Pulse timing
212 432 Slope Gen. Function Mode
213 433 Offset +8V
214 434 Cffset -8V
215 435 Amplitude +16V Normal
216 436 Amplitude +16V Complement
217 437 Gate ON +16V Amplitude
320 540 Gate OFF +16V Amplitude
321 541 Leading Edge 9%9us
322 542 Trailing Edge 999us
323 543 Leading Edge 9.99ms
324 544 Trailing edge 2.5ms
325 545 Amplitude +9.5V
326 546 Amplitude +1.77V
327 Addition
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Data Board

*TST CODE POWER-ON/*TST? ERROR MESSAGE

650 Data Memory Channel 1

651 Data Memory Channel 2

652 Data Register Channel 1

653 Data Register Channel 2

654 Addr. Counter Auto Cycle

655 Stop at Single Cycle

656 Delay Timing Circuit

Strobe timing
657 Width Timing Circuit

Strobe timing
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TABLE F-2.
:SYST:ERR?
ERROR MESSAGES

The occurance of query errors also set bit two
(QYE) of the standard event status register (ESR).

An unspecified query error has occured. Check
for deadlock, unterminated, or interrupted

The occurance of device dependent errors also
sets bit three (DDE) of the standard event status

More than ten error conditions are present.
Error code -350 was loaded into the error queue
replacing the last error, error number [0

Amplifier, clock, and or data board failure.
See Chapter 11, *TST? and Appendix F, Table F-1.

Error conditions are presented on the display.

ERROR CODE QUERY ERRORS
-400 <Generic Query Error>
actions.
ERROR CODE DEVICE ERRORS
register (ESR),
-350 <Tao Many Errors>
-340 <Self Test Failed>
-330 <Power-on Test Failed>
See Tables F-1.
-312 <RAM Data Loss>

F-6

RAM memory failure.
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ERROR CODE

EXECUTION ERRORS

-212

=211

-200

The occurance of execution errors also sets
bit four (EXE) of the standard event status
register (ESR),

<Argument Cut of Range-

The received value is out of its allowed range.

See the syntax diagrams for the ranges.

<Legal Command but Settings Conflict>
A command was received which is not a member
of the command-set of the current generator
configuration. See Chapter 12, Device Dependent
Commands.

<Generic Execution Error>

The entry is not aflowed while the machine is
FUNNIng,.

A SYSTSET binary transler has failed.

An error condition was present
when a configuration change was attempted.

A remotely programmed level conflict occurred.
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F-8

The occurance of command errors also sets bit five
(CME) of the standard event status register {ESR).

<Non-Numeric Argument Error>,<Mnemonic>

<mnemontc> = the command with the invalid

<Numeric Argument Error>,<Mnemonic>

<mnemonic> = the command with the invalid

. The required command is incorrectly

a.  The current instrument configuration
b.  The command path transmitted.

ERROR CODE COMMAND EBRORS

-130
The non-numeric argument is invalid.
argument.

-120
The numeric argument is invalid,
argument.

-100 <Command Error>,<Mnemonic>
The command is invalid.

transmitted.
2. The command is not allowed in:
<mnemonic> = the command mnemonic.
0 <No error>

HP 8118A-Error



TABLE F-3.
‘DERR?
ERRORS?

ERROR CODE

SOFTWARE ERROR MESSAGE

100

101

102

<Ext.Input Mode - Slope>
<External Input Mode - Slope>
Input-trigger-mode = GATE and
input-trigger-slope = BOTH

are incompatible in the patttern generator.

Only positive or negative slope selections are
allowed 1n the gate mode.

<Break Address - Frame>

The break address and
the frame specifications
are incompatible,

The break address is not an address within
the frame in which the break is to occur.

Check the break-bit and break-word values
and the frame specifications.

<Limit Ch 1. - Addition>
<Limit Channel | - Addition>
Addition = on and

the added levels exceed the hardware limits
of the instrument,
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103 <Siope Range Conf. Ch 2.>

<Slope Range Conflict Channel 2>

Leading edge and
Trailing edge
in Channel 2 are incompatible.

Programming the leading and trailing edges
of channel 2 in different ranges is not allowed.
See slope generator ranges, Chapter 14,

104 <Slope Range Conf. Ch 1.>

<Slope Range Conflict Channel 1>

Leading edge
Trailing edge
in Channel | are incompatible.

Programiming the leading and trailing edges
of channel | in different ranges is not allowed.
See slope generator ranges, Chapter 14.

105 <Ext.Input Mode - Cant.Mode>
<External luput Mode - Centrol Mode>

Tringgr mode = TRIGGER and
Control mode = PERIOD
are incompatible.

The period is regulated either by the period
of the external input trigger signal or by
the period sel by control mode 'Period’ but
not by both at the same time,
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106

107

110

111

<Ext.Input Mode - Slope>
<External Input Mode - Slope>

Trigger mode = GATE and
Trigger slope = BOTH
are incompatible in the pulse generator.

Only positive or negative slopes are allowed
in the GATE mode.

<Control Mode - Addition>

Control mode = HIGH LEVEL and
Pulse addition = ON
are incompatible.

When the high level control is active,
adding output 2 to output | is not allowed.

<Cont.Mode - Format Ch.2>

Control-mode = WIDTH and
channel 2 data-format = DNRZ
are incompatible,

When the control-mode WIDTH is active,
data-format DNRZ is not allowed.

<Cont.Mode - Format Ch.1>

Control-mode = WIDTH and
channel | data-format = DNRZ
are incompatible.

When the control-mode WIDTH is active,
data-format DNRZ is not allowed.
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112

113

114

115

F-12

<Cont.Mode - Format Ch.2>

Control-mode = DELAY and
channel 2 data-format = NRZ
are incompatible.

When the control-mode DELAY is active,
data-format NRZ ig not allowed.

<Cont.Mode - Format Ch.1>

Control-mode = DELAY and
channel | data-format = NRZ
are incompatible.

When the control-mode DELAY is active,
data-format NRZ is not allowed.

<Cont.Mode - Format Ch.2>

Control-mode = WIDTH and
channel 2 data-format = NRZ
are incompatible.

When control-mode WIDTH is active,
data-format NRZ is not allowed,

<Cont.Mode - Format Ch.1>

Control-mode = WIDTH and
channel | data-format = NRZ
are incompatible.

When control-mode WIDTH is active,
data-format NRZ is not allowed.
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116

117

<External Clock - Cont.Mode>

External-clock-state = ON and
Control mode = PERIOD

are incompatible.

The period is regulated either by

period of the external clock or by

the period set by control mode 'Period’ but
not by both at the same fime.

<Data Mode - Strobe Mode>
Frame-mode = BIT and

Strobe-mode = WORD
are incompatible.

HP 8l18A-Error
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F-14

ERROR CODE

HARDWARE ERROR MESSAGE

230

231

232

233

234

<Period - Width Ch.2>
External clock = OFF

Channel 2: The pulse period and width are
incompatible.

<Double - Width Ch.2>
External clock = QFF

Channel 2: The double pulse delay and pulse width
are incompatible.

<Period - Double Ch.2>
External clock = OFF

Channel 2: the pulse period and double pulse
delay are incompalible.

<Period - Delay Ch.2>
External clock = QFF°

Channel 2: the pulse period and delay
are incompatible,

<Period - Width Ch.1>
External clock = OFF

Channel : the pulse period and width
are incompatible.
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235

236

237

246

247

<Double - Width Ch.1>
External clock = OFF

Channel 2: the double pulse delay and pulse width
are incompatible.

<Period - Double Ch.1>
External clock = OFF

Channel 1: the pulse period and the double pulse
delay are incompatible,

<Period - Delay Chi.>
External clock = OFF

Channel }: the pulse period and delay are
incompatible.

<Period - Strobe Width>
External clock = OFF

The pulse period and strobe width are
incompatible.

<Period - Strabe Delay>
External clock = QFF

The pulse period and strobe delay are
incompatible.
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252 <Period - Strobe Width>
External clock = ON.
Channel 1/2 Data Format = RZ or DNRZ

The strobe width is incompatible with the period
defined by the external clock frequency.

253 <Period - Strobe Delay>
External clock = ON,
Channel [/2 Data Format = RZ or DNRZ

The strobe delay is incompatible with the period
defined by the external clock freguency.

254 <Period - Width Ch.2>
External clock = on
Channel 2 Data Format = RZ

The pulse width is incompatible with the period
defined by the external clock frequency.

255 <Period - Delay Ch.2>

External clock = on
Channel 2 Data Format = RZ or DNRZ

The pulse delay is incompatible with the period
defined by the external clock frequency.

256 <Period - Width Ch.1>
External clock = on
Channel | Data Format = RZ

The pulse width is incompatible with the period
defined by the external clock frequency.

257 <Period - Delay Ch. 1> External clock = on
Channel | Data Format = RZ or DNRZ

The pulse delay is incompatible with the period
defined by the external clock frequency.
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ERROR CODE

262

263

264

265

HARDWARE WARNINGS

<Clock Rate too Fast>

External clock = on
Frequency > 100 MHz
Channel 2: Data Format = NRZ.

The clock frequency exceeds 100 MHz and
the data format is NRZ.

<Clock Rate too Fast>

External clock = on
Frequency > 100 MHz
Channel 1: Data Format = NRZ.

The clock frequency exceeds {00 MHz abd
the data format is NRZ.

<Period < 20 ns>

External clock = on
Frequency > 50 MHz
Channel 2: Data Format = RZ or DNRZ.

The clock frequency exceeds 50 MHz and
the data format is RZ or DNRZ.

<Period < 20 ns>

Channel I Data Format = RZ or DNRZ.
External Clock = on

Frequency > 50 MHz

Channel | Data Format = RZ or DNRZ

The clock frequency exceeds 50 MHz and
the data format is RZ or DNRZ.
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F-18

266

267

<Period < 20 ns>

External Clock = OFF

Period < 20 ns

Channel 2 Data Format = RZ or DNRZ

The period is less than 20 ns
and the data format is RZ or DNRZ.

<Period < 20 ns>

External ClLock = QFF

Period < 20 ns

Channel | Data Format = RZ or DNRZ

The period is less than 20 ns
and the data format is RZ or DNRZ.
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ERROR CODE

373

374

375

376

377

SOFTWARE WARNING MESSAGE

<Excessive Slopes Ch. 2>

The values programmed for the slopes are long
with respect to other pulse timing parameters;
consequently, the pulse levels are reduced.
Check the period, width, delay, or double pulse
delay parameters.

<Excessive Slopes Ch. 1>
See code 373,

<Cont. Mode - Limit Ch.2>

Channel 2 Limit = on
Control Mode = High Level

The high level is hardware controlled via

the rear panel control input. The limit
function is inactive.

<Cont. Mode - Limit Ch.1>

Channel | Limit =on
Control Mode = High Level

The high level is hardware controlled via

the rear panel control input. The limit
function is inactive.

<Limit Ch. 1 - Addition>

Addition = on
Limit = on

The added levels exceed the limits set
by the limit function.
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TABLE F-4.
LOCAL MESSAGES

The numbers following the messages are Table 26-3 error codes,

"Actual Setting Destroyed"
A save or recall operation failed. The RAM data is invalid.

"Address Required"

An editor function needs an address input.

"Break Address - Frame"... 101
The break address is outside of the specified frame.

"Break Point out of Range"
The break point is outside of the physical limits of the instrument.

"Cannot Continue”
See Chapter 2, page 3, Abnormal State,

"Check HP-1B Bus Configuration®
Check at the peripherals display.

"Clock Rate too Fast"...262, 263

‘The external clock is enabled and the input frequency exceeds
the limit for a particular parameter or mode.

"Command Ignored"
The attempted action is not allowed. Thus, the command was not
implemented. Check attempted action: is the configuration correct, is
an edit function active, is the pattern generator running, is
the command syntax correct, etc.

"Cont. Mode - Format Ch. 1/2"...110-115
Cont. = control
A data format mode and a control mode are not compatible.
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"Cont. Mode - Limit Ch. 1/2°..375, 376

Cont. = control

“Control Mode - Addition"...107

"Copy Overwrites Destination”
The original data in the 'to’ location is replace/destroyed by
the incoming data. Overwriiting is a destructive operation.

"Checking disc"

"Checking directory”

"Creating directory”

"Cursor Addr. > End Addr.”
The cursor address/start address > end address in the DELETE editor
function. The 'Cursor on .." address is greater than
the "to’ address.

"Data Mode - Strobe Mode"...117

"Declare Printer Type"

"Delete too Large”

"Directory full”

“Disc changed”

"Disc failure"

"Disc is not LIF disc”

"Disc is write protected"”

"Disc unformatted”

"DON'T CARE not Allowed"
"Double - Width Ch.1"...231, 235

HP 8118A-Error
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“Enter C to confirm”
Entering 'C’ starts the disc formatting operation.

"Excessive Slopes Ch. 1/2"...373, 374
"External Clock - Control Mode"...116

"Ext. Input Mode - Cont. Mode"...105
Ext. = external
Cont. = control

"Ext. Input Mode - Slope”...100/106

Ext. = external

"Ext. Input State: [OFF]"

Ext. = external

"File does not fit"
The recalled file is not an HP §118A file.

"File not Found"

"Fix Problem First"
"Fix” means correct the conflicting conditions first.

“Format failed"

“Formatting disc"

"Frame exceeded”
A block to be copied cannot exceed the limits of the frame. All data
must be copied to locations within the existing frame. The COPY

edit function cannot increase the frame size.

"Frame Spec. out of Range"
Spec. = specification. (Word Length)}{(Number of Words) <= 16384 bits
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"Generator type changed”
The generator type (pulse or pattern) was changed during a recall
operation because the recalled setting required the change in type.

"High Level <= Low Level"
"HP-IB Address Conflict”

Interface addresses are duplicated. Check the address assignments
at the peripherals display.

*HP-1B in Controlled Mode"
The instrument is in the device mode. The controller/controlled mode
is set at the peripherals display.

“lllegal File Name"
File name contains spaces or a ..

“Internal: bad file length”
Disc error

"Internal: bad file type”
Disc error

"Internal: bad request”
Diisc error

“Internal: disc error"

"Internal: undefined error"
Disc error

"“invalid Start Value"
The RANDOMIZE start value cannot be zero.

"Leave Editor First"
Execute or abort the editor function first. The base specification

[BINJOCTJHEX] cannot be changed if an editor opertion is pending.

"Level conflict CH. 1/2"
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"LIF directory too big"

Disc error

"Limit Ch. 1 - Addition"...102/377
"LOCAL LOCKOUT"

The front panel controls are inactive.
"Machine Type Changed"

"Memory Exceeded"
An action was attempted that tried to exceed the specified frame.
Check the frame specifications at the data format display. NOTE:
the first bit/word in the frame is bit/word zero not one.

"MOVE in Execution”

"No disc drive present”
"No disc media present”
"No room on disc”
"Numeric Entry Required”

"Only one point allowed"
Point = ()

"Operation time out”
Disc error

"OUTPUT 1" or "OUTPUT 2"

Indicates when Output 1/2 output states are enabled.

"Quiput State Ch.2 [OFF]"

"Out of Range"

"Parameter not Available"
The selected parameter is not available. For example, if the external
clock is enabled, the period parameter is not available.

"Period < 20 ns"...264-267
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"Period Adjusted"
The generator type was changed to pulse, and the period was changed
to 20 ns because the period was < 20 ns,

“Period - Delay Ch.1/2"...233, 237, 255, 257

"Period - Doubie Ch. 1/2"...232/236

"Period - Strobe Delay"...247, 253

"Period - Strobe Width"...246, 252

"Period - Width Ch. 1/2"...230, 234, 254, 256

"Power-up Complete”

"Press any key to continue”
This message appears after power-on-test parametric-failures
The BLUE key is not included.

"Press EXEC to Activate Function”
EXEC = execute. EXEC executes the selected internal or external
storage operation.

"Press EXEC to check disc”
EXEC = execute

“Press Stop Key First”

The attempted action is only possible when the generator is not
the running state.

"Press UPDATE First"
“Printer Down/Press Stop”
The printer is out of operation./Press the Stop key.
Check the cable, power, interlace address, paper, top-of-form, etc.
"Printing in Progress”
"Purging file”

"Randomize in Execution”

HP §H18A-Lrror
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"Range Overlap”
The destination address of the MOVE block cannot be
within the address range of the specified block.
“Reading description”
"Reading directory”
"Recalling Setting from File®

"REMOTE"
The instrument is remotely enabled.

"HResolution 10 ns"
"Resolution 10 us"
"Hesolution 100 ps”

"Response can be Read"
Thie query response message is now in the output queue and can be read.

"Roll to Change Configuration”
Roll = press a ROLL key

!IRUNII

The pattern generator is cycling a pattern.
"Saving setting into File"

"SHIFT"
The shift function is active. See BLUE key, Chapter 3.

“Single Channel Disp. only"
Disp. = display
PRINT ALL at the data entry display is not possible when both channels
are displaved and the word length is > 20 bits.

"Single Step in Execution”
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"Slope Range Conf. Ch. 1/2"...103/104
Conf. = conflict
Remote programming of the leading and trailing edges
in different ranges is not allowed.

"Start Addr. > End Addr."
Addr. = address
Editor error; the starting addrss must be less than
the ending address.

"Switch to Controiler Mode"
The instrument is in the controlled mode (device mode) and
the attempted action requires the instrument to be
in the controller mode. Controller/controlled changes are made
at the peripherals display.

"To confirm, press EXEC"
EXEC = execute (EXEC key)
The purge file operation is active. Pressing EXEC will purge
the specified file.

"To overwrite File, press EXEC”
EXEC = execute (EXEC key)
A setting is stored into an existing file and the old data
is destroyed. Overwrite replaces data: it is a destructive process.

“Transfer Failed"
A storage operation or a binary transfer (SYSTSET) failed.

"Transfer in Process”

“Unaddress or Poll First"
Take the instrument to the listener idle state and/or serial poll.
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"Unexpected EOI
"Unused Key”
"UPDATE"

Updating is required to transfer the changes from the current setting
to the hardware,

"Use 0 or 1"
"Use 0, 1, or "
"Use 0 through 3"
"Use 0 through 3 or """
"Use 0 through 7"
"Use 0 through 7 or "
"Use Alphanumeric keys"
"Use Hexidecimal Keys"
"Use [NEXT][PREV] Keys"
"Use Shift Curs. arrows to get Char."
Curs. = cursor
Char. = character
See Chapter 3, Cursor keys: display alphabet.
“Value is too Large"
"Value is Too Low"

"Value Not Allowed"

“Value out of Range"
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INDEX

ABORT
Accessories
Address, instrument
Addition

Amplitude

Append Column
Auto-ranging

Base
Beeper
BLUE Key
Break
Bypass

Cannot continue
Carriage return <cr>
Certification
Claims (warranty iii)
Clear {edit)

Bit mode

Word mode
CLEAR ENTRY
Clock, external
Commands

Common

Coupled

Device Dependent

Legal

Long/Short form
Common Commands
Command Hierarchy (tree)
Complement{Polarity)
Conf. {conflict)

HP 81 18A-Index

3-3, 5-5
B-1

8-20

8-3, 12-49
8-4, 12-61
9-2

3-10

5-6, 8-5

8-0

3-1

53& 5,87, 129 & 14
6-0

2-3

iv

CA-5

10-2

9-4

3-3

3-12, 8-21, 12-28

-1

6-3

[2-1

6-3

-3

12-1

0-7

8-33, 12-50
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index-Z

Configuration

Configuration Display

Cont.(control)
Contd.(continued)
Cont, (control)
Contents
Continue

Continuous Pulse Stream

Control
{control input)
Control Display

Control Input
Controls

Conventions(syntax diagrams)

Copy (edit)

Bit mode

Word mode
Copyright Notice
Coupled commands
<cr> carriage return
Curs. (cursor)
Cursor
Cursor on
Cycling

<data>
Data Entry Display
Data Entry Field
Data Format
Data Format Display
Data Pattern
Delay
Pulse
Double Pulse
Delete (edit)
Bst mode: Digit
Word mode;
Column
Digit
Word
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XV
3-4, 8-14, 8-47, 12-38
8-47
8-10

4-16

3-12, 8-10, 12-29
3-1
6-0

10-5
9-6
i

6-3

2-6,2-7,2-13,8-13
8-13
8-14, 12-12

0-6

4-7, 4-10, 4-11
4-9, 8-15
§-16, [2-13
4-7,4-10, 4-11
5-3

8-17, 12-69
8-20, 12-70

10-6



Description, Instrument
Device Dependent Commands
Dimensions, Physical
Disc (drive)
Display(function)
Display Alphabet

See CURSOR keys
Display Selection
Display Types
Dorn’t Care
Double Pulse

Double Pulse Delay

Edge Ranges
Editor

Bit Mode

Word mode
Edition
Effective pages
Environmental
Error Queue
Errors
ESB
ESE
ESR
Exclusive remedies
EXEC (execute) key
Execute

editing

key

SAVE display operations
Ext. (external)
External Clock
External Display
External Input{TRIGGER)
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i-1

12-1
A-7
g-138
8-18

34
2-6, 4-3
2-6,4-3
35

8-20, 12-70

3-11, 8-52

5-5

F0-1

9.1

v

vi

A-7

7-12

7-4, 12-77, 12-78, F-1
7-8, 7-9, 7-14

7-11, 7-14, 11-3, 114
7-10, 7-14, 11-5

i

3-6

5-5
3-6
Chapter 8

3-12, 8-21, 12-28
4-15
3-12, 8-47, 12-37
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Index-4

Fields

Fix

Fixed Transition
Format, Data
Format {disc)
Frame

Fuse, Line

Gate
Gaussian
GREEN key(HELP)

Sales and Support Office
Directory
HELP
key (GREEN)
Programming Information
Operating State Info.
High Level
HP-1B
Adapter
Address Selection
Cables
Connectors
Functions
Lock Screw
Logic Levels
Networks

Input Buffer
Insert (edit)

Bit mode: Digit
Word mode
Column
Digit
Word
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4-4

F-22

8-46, 12-56

8-16, 12-13

8-22

5-3 &4, 8-23 & 24,
12-14 to 16

C-4

3-18, 8-47, 12-39
8-460, 12-56
2-45, 3-6

S80-1

3-6

2-4

2-5

8-25, 12-62
3-13, 8-26
C-8

8-26

C-8

C-§

A-4

C9

C-8

C-8

10-8

9-14
9-16
9-18



J/K

Inspection, Incoming
Installation
Instrument Setting
Interface Address
Interface (HP-IB)
See HP-1B.
Internal Display
Introduction

Key Queue
keys

Key Codes
Known State,

Label

Leading Edge

Learn (*LRN7)
Levels

<If> line feed

Limit

Limitation of Warranty
Line Feed <If>

Line Voltage Selector
Linear transition
Local Messages

Low Level

Markers

MAYV

MAX (maximumj)
Message Lines
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CA-3
C-3

5-3

8-26

C-8, 8-26

4-14
Xi

7-12, 12-80
3-1

12-81
1i-16

4-4

827, 12-55

P17

8-25, 8-29, 12-02, 12-65

8-28, 12-63
1

C-4

8-46, 12-56
6-3

8-29, 12-65
4-8

7-8,7-9, 7-14
6-6

2-7,4-6
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index-6

Messages
Program
Response

MIN {minimum)

<mnemonics>
Modif'y edit function
Modif'y (edit)
Bit mode
Clear
Randomize
Set

Word mode
Clear
Modify
Randomize
Set

Move (edit)
Bit mode
Word mode

New Line (NL)

NL, <If>/new line
Normal(Polarity)

Offset

Operating Environment

Options
Output Queue (Buffer)
Outputs | and 2

Packaging

Pattern

Parser
Performance Tests
Period

HP 8118A-Index

6-3, 6-4
6-3, 6-5
6-6

6-6
9-20

10-2
10-14
10-16
9-20
9-4
9-20
9-26
9-28

10-10
9-22

6-4, 6-5, 6-6
6-4, 6-5, 6-6
8-33, 12-50

8-30, 12-66

A-7

B-1

7-12,7-14

3-13, 8-41, 12-51

C-7

5-3

7-3
Appendix E
8-31, 12-72



Peripherals
Recommended types
Disc Drive
Printer

Peripherals Display

<pmt>

<pPmus>

Polarity

Polling

Power
Cord
Cord Modification
Cord, types of
Reqguirements

Power-on
Cannot coniinue
Power-on test
"Press any key
to continue”
Normal State
Abnormal State

PRBS
Bit mode
Word mode
"Press any key to continue”
PRINT
PRINT ALL
Printer
Printing History
Product Warranty
Program Message
Program Message Unit
Program Message Unit
Seperator
Program Message Syntax
Program Message
Terminaror

HP 8118 A-Index

B-1
8-18
8-34
4-13
0-4
0-4
8-33, 12-50
1-5, 7-6

C-5
C-0
C-6
C-3
2-3,7-3
2-3
2-3, F-1

2-3,
2-3
2-3

10-14
.26

2-3

3-8

3-8, 3-14
§-34

Vi

it

6-3, 6-4
G-4

6-4
6-4

6-4

index-7



Q/R

Index-§

Pseudo-random Binary
Sequence (PRBS)
Bit mode
Word mode

Purge

Randomize

Bit mode

Word mode
Range, Control

Delay

Double

Width

Period
Recall

External

Internal
Remote Messages
Reset(*RST)
Reset State
Response Message

Response Message Unit

Response Message Unit
Seperator

Response Message Syntax

Response Message Terminator

Returns

<rmt>

<Pmi>

<rmus>

RUN = Running = Cycling

Safety
Safety Summary
Sales and Support Offices
Save
External
Internal

HP 8118A-Index

10-14
9-26
8-35

10-14
9-26

3-17,8-51,12-30, 12-33
8-20, 8-51, 12-30, 12-33
8-50, 8-51, 12-30, 12-33
8-32, 8-51, 12-30, 12-33

8-36

8-37
2-7,6-3
8-38(11-15)
[1-16

6-3, 6-5

0-5

6-5
6-5
6-5

CA-6

6-5

6-5

0-5

4-6, §-14, 12-12

ix, C-3
ix

550-1

8-39
&-40



Save Display
Seperators
Sequential Commands
Serial Number
Serial Poll
Service Request Enable
Register (SRE)
Set (edit)
Bit mode
Word mode
Setting, Instrument
known
reset
standard
SHIFT, See Key Functions.
Single Step
Specifications
Interface
Typical
Warranted
SRE 7-9, 7-14, F1-19, 11-20

Standard Event Status
Enable Register (ESE)

Standard Event Status
Register (ESR)

Standard Setting

Standard units

Start

Stop
State, Qutput | and 2
Status Byte

Status Byte Register (STB)
STB

HP 8118A-Index

4-14, 4-15
0-4. 6-5
7-13

t v, CA-8
7-3, 7-6

1-9, 7-14, 11-19, 11-20

[0-106
9-28

5-3

JE-16
H-16
11-16
3-3

3-7, 12-41

s

7-11,7-14, 11-3, 11-4
7-10, 7-14, 11-5

[1-16

66

39, 8-14, 8-47, 11-22
12-37, 12-28, 12-42
3.9, 8-14, 8-48, 11-22
1237, 12-38, 12-44
3-138-41, 12:51

77

78, 7-14. 1121

78, 7-14, 1121

-1
-4 Restrictions A-l
-
-1
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Strobe
Delay

Width
Mode

Subject Matter Notice
Synchronization
Syntax
Conventions
Diagrams
Common
Device Dependent
‘DATA
ANPut:CLOCK
ANPut:CONTrol
INPut TRIGger
OUTPurPULSe
PULSeEDGE
PULSe:LEVel
PULSeTIMing
SYSTem

Terminators
Threshold

Title Page

Trailing Edge
Transitions
Trigger{External Input)
Trigger Output
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3-13,5-3 & 6, 8-42
12-67, 12-69

3-13,5-3 & 6, 8-42
12-67, 12-73
3-13,5-3& 6,843

12-7

i

T-13, 11-12 & 13, 11-24

6-6
El-1

12-7
2-27
12-29
12-37
12-47
12-53
[2-59
12-67
F2-75

6-4, 6-5

8-dd, 12-45

it

8-45, 12-57
8-46. 12-56
3-12, 847 12-37
3-13



u/v Undefined Data 5-4

Under-programming 2-7, A-1
<unit> 6-6
Updating
Definition 5-3, 5-4
Key 39
Remote command 12-25
<value> 6-6
Vernier Function 3-10
Auto-ranging 3-10

Voltage Selection C-4
W/X/Y/Z Warranty iii

Width 8-50

<wsp> (white space) 6-6
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INTRODUCTION

SALES AND
SUPPORT
OFFICES

INCOMING
INSPECTION

Product maintenance agreements and other
customer assistance agreements are available
for Hewlett-Packard products.

For any assistarice, contact your nearest
Hewlett-Packard Sales and Support Office,

Sales and Support Offices are listed

in the Sales and Support Office Directory
at the back of all instrument reference
manualis.

The Service Manua! contains an expanded
directory containing Jocal offices.

Inspect the shipment for the following:
I. Packaging Materiaf Condition

Invoice

Contents

Serial Number

Physical condition

Electrical condition.

N

NOTE: If the instrument is damaged
during shipment, the packaging
material must be saved
for the carrier’s inspection.

HP 8118A-Assistance
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Contents The contents of the shipment are:
t. Invoice
The standard instrument
Line power cord, | each
Line fuse, | each
Operating and Programming Manual, | each
6. Manual updates when required, | each

A

PLUS

8. Options as ordered
9. Accessories as ordered.

NOTE: Service Manuals are available as options.
See Appendix B, Options and Accessories.

Discrepancies If there are any discrepancies, contact
a Hewlett Packard Sales and Support Office before
doing anything further with the contents
of the shipment.

CA-4 HP 8118A-Assistance



PERFORMANCE
TESTS

WARRBANTY

CLAIMS

Shipment
Damage

Performance Tests for checking the instrument’s
electrical operation are in Appendix E, which
also containg a list of recommended

test equipment.

The tests verif'y the instruments specified
performance characteristics as described
in Appendix A,

The WARRANTY is on page iii.

See the WARRANTY on page iii

If damage is caused during shipment,

a Hewlett Packard Sales and Support Office
will arrange for repair or replacement

of the damaged items without waiting

for settlement of a claim against the carrier.

The shipping material must be retained
{for the carrier’s inspection.

HP 81 18A-Assistance
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RETURNS

Iinstrument
Identification

Shipment

Storage

CA-6

See the WARRANTY on page iii.

Attach a tag with the following information
to the instrument when returning it:

I, Owner identification
a. Contact’s name
b. Contact’s telephone number
c. Owner’s return address

2, HP Identification
a. Representative’s name
b. Telephone number
¢. Office name
3. Model number of the instrument

4. Instrument’s complete serial number

5. Description of the service required.

Shipment or storage:

I, The instrument can be shipped or stored
at temperatures between -40 degrees Celsius
and 65 degrees Celsius.

2. The instrument must be protected

from conditions which cause condensation
within the instrument.

The conditions are the same as those given
for SHIPMENT.,
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Packaging

Use the original shipping carton and packaging
material if they are not damaged.

A Hewlett Packard Sales and Support Office will
provide recommendations on packaging material
to be used.

General instructions for packing:

{.  Wrap the instrument in heavy paper or
plastic.

2. Use a strong shipping container.

A double wall carton made of 350 pound/
59 kg test material is adequate.

3. Protect the front panel with cardboard.
4. Usea 3 to 4 inch layer of shock

absorbing material around the instrument
to provide a firm cushion and to prevent

instrument movement inside the container.

5. Seal the shipping container securely.

6. Mark the shipping confainer with
"FRAGILE",

HP §118A-Assistance

CA-7



PARTS ORDERING
INFORMATION

SERIAL NUMBER

CA-8

Parts and parts ordering information is contained
in the Service Manual.

The instrument’s serial number (identification
number) is focated on the rear panel
of the instrument.

HP §118A-Assistance



SALES AND SUPPORT OFFICES

SALES AND
SUPPORT
OFFICE
DIRECTORY

AFRICA

ASIA

CANADA

This directory contains Headguarters Otfices only.

The Service Manual contains an expanded directory
containing local Sales and Support Offices.

Hewlett Packard SA.
7, Rue du Bois-du-Lan
CH-1217 Meyrin 1
Switzerfand

Telephone: (022) 83 12 12
Telex: 27835 hmea ch
Telefax: (022) 83 15 35

Hewlett Packard Asia Ltd.
47/F, 26 Harbour Road
Wanchai

Hong Kong

G.P.O. Box 803, Hong Kong

Telephone; 583 30 83 3
Telex: 76793 HPA HX
Cable: HPASIAL TD

Hewlett Packard Ltd.
6877 Goreway Drive
Mississatiga _
Ontario L4V M3
Canada

Telephone: (4106) 678-9430
Telex: 069-8644

HP 8118-Directory
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EUROPE

SS0-2

Hewlett Packard GmbH
Lieblgasse 1

P.O. Box 72

A-1222 Vienna

Austria

Telephone: (222) 2500-0
Telex: 13 4425 HEPA A

Hewlett Packard S.A.

V.D. Hooplaan 241

P.0O. Box 999

NL-118 LN 15 AG Amstelveen
The Netherlands

Telephone: 20 547 9999
Telex: 18919 hpner

Hewlet Packard S.A.
World Trade Center
110 Avenue Louis Casai
1215 Cointrin

Geneva

Switzerland

Telephone: (022) 98 96 51
Telex: 27225 hpser

HP 81 18A-Directory



MIDDLE EAST

UNITED KINGDOM

OTHER
INTERNATIONAL
OFFICES

Same as for Africa

Hewlett Packard Ltd.
Nine Mile Ride
Wokingham
Berkshire, RG 113LL

Telephone: 0344 773 100
Telex: 848805/848814/848912

Hewlett Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road

Palo Alto

California 94304

Telephone: (415) §57-1501

Telex: 034-8300
Cable: HEWPACK

HP 8118A-Directory

S50-3



UNITED STATES Customer Information Center
OF AMERICA (860) 752-0900
6:00 AM to 500 PM, Pacific Time Zone

Hewlett Packard Co.
4 Choke Cherry Road
Rockville

Maryland 20850

Telephone: {301) 948-6370

Hewlett Packard Co.
5201 Tollview Drive
Rolling Meadows
[llinois 60003

Telephone (312) 255-9800
Hewlett Packard Co.

2000 South Park Place
Atlanta

Georgia 30339

Telephone: (404) 955-1500
Hewlett Packard Co.

5161 Lankershim Boulevard
North Hollywood
California 91601

Telephone: (§18) 505-5600
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NOTICE

SUBJECT
MATTER

COPYRIGHT

front cover
photograph

The information in this document is subject
to change without notice.

Hewlett Packard shall not be liable for errors
contained herein or for incidental or
consequential damages in connection with
the furnishing, performance, or use of

this material,

This document contains proprietary information
which is protected by copyright. All rights are
reserved.

No part of this document may be photocopied,
reproduced, or translated to another language
without the prior written consent

of Hewlett Packard GmbH.

® Copyright 1988 by
Hewlett Packard GmbH
Herrenberger Str. 130

7030 Boeblingen
Federal Republic of Germany

The instrument photograph on the front cover
shows the HP §118A.
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PRODUCT
WARRANTY

LIMITATION
OF
WARRANTY

EXCLUSIVE
REMEDIES

This Hewlett-Packard instrument product is warranted
against defects in material and workmanship for a period
of one year from date of shipment. During the warranty
period, Hewlett Packard will, at its option, either repair
or replace products which prove to be defective.

For warranty service or repair, this product must be
returned to a service facility designated
by Hewlett Packard.

Buyer shall prepay shipping charges to Hewlett Packard and
Hewlett Packard shall pay shipping charges to return
the product to Buyer. However, Buyer shall pay all shipping

- charges, duties, and taxes for products returned

to Hewlett Packard from another country.

Hewlett Packard warrants that its software and firmware
designated by Hewlett Packard for use with an instrument
will execute its programming instructions when properly
installed on that instrument. Hewlett Packard does not
warrant that the operation of the instrument, or software,
or firmware will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting
from improper or inadeguate maintenance by Buver,
Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside

of the environmental specifications for the product, or
improper site preparation or maintenance.

No other warranty is expressed or implied. Hewlett Packard
specifically disclaims the implied warranties
of Merchantability and Fitness for a Particular Purpose.

The remedies provided herein are Buver’s sole and exclusive
remedies. Hewlett Packard shail not be liable for anv
direct. indirect, special, incidental, or consequential

damages whether based on contract, tort, or anv other legal
theory.

HP 8§118A-Notice i



CERTIFICATION

iv

Hewlett-Packard Company certifies that
this product met its published specifications
at the time of shipment from the factory.

Hewlett-Packard further cerfifies that

its calibration measurements are traceable

to the United States National Bureau of Standards,
to the extent allowed by the Bureau's calibration
facility, and to the calibration facilities

of other International Standards Organization
members,

HPEI8A-Notice



PRINTING HISTORY

CONTROL
SERIAL
NUMBER

PRINTING
- HISTORY

Edition | applies directly to all instruments.

EDITION

Edition |

DATE PART NUMBER CODE

09/01/88 08118-90011

HP §118A-Printing History
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LIST OF EFFECTIVE PAGES

EDRITION Edition 1, 09/01/88

PAGE EFFECTIVE DATE PAGE EFFECTIVE DATE
Title Page (i)

il to vi
Safety Summary (ix)

xi to xi
XV

I-1to 14 A-1 to A-7

2-1 B-1

2-3 to 2-8 C-1

3-1 C-3to C-10

3-3 to 3-14 D none

4-1 E0-1

4-3 to 4-18 E0-3e

5-1 E.l-1to E.I-2
5-3 to 5-6 E2-1 to 2-4

6-1 E3-1 to E3-4
6-3 to 6-7 EA-1 to E4-4
7-1 ES5-1 to ES5-7
7-3 to 7-14 E6-1 to E6-6
8-1 to 8-53 E7-1to E7-4
9-1 to 9-29 E8-1 to E§-2
10-1 to 10-17 E9-1 to E9-3
11-1 to 11-24 E.10-1 to E.10-5
12-1 to 12-5 Ell-l to El1-4
12-7 to 12-25 F-1 to F-28
12-27 to 12-35 Index-1 to Index-11
12-37 to 12-45 ' CA-1

12-47 to 12-51
12-53 to 12-57
12-59 to 12-73
12-75 to 12-86

CA-3to CA-8
5580-1 to S50-4
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INTRODUCTION

The manual information is arranged into faur categories:

INSTRUMENT DESCRIPTION

Descriptions of selected operating principles:
Chapters 1-7.

QUICK REFERENCE GUIDES

Local and remote programming and editing information:
Chapters 8-12.

REFERENCE DATA

Supporting information of a non-operational nature;
Appendicies A-F.

CUSTOMER ASSISTANCE

Sales and Service information:
Custonter Assistance Information
Sales and Support Offices Directory.

Application programming level knowledge of IEEE Standards 488.1 and 4882
is desirable for programming the HP 81 18A.

Viel Spass!
Hewlett-Packard GmbH
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CHAPTER 1

INTRODUCTION

INSTRUMENT
FEATURES

The HP 8118A has two configurations:
. 50 MHz pulse generator
2, 100 Mbit/s (NRZ) or 50 Mbit/s (RZ/DNRZ)
pattern generator

The pattern generator provides 16 kbits
of pattern data per channel and an internal
data editor.

The instrument has internal(RAM) and
external(disc) storage capability and
external printer capability.

The interface (HP-IB) is a byte-serial,
bit-parallel, asynchronous interface.
It is defined in Appendix A, Specifications.

Specifications: see Appendix A.
Options and Accessories: see Appendix B

The instrument features are outiined in Tables §-1
and -2,

HP 8118A-Description
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TABLE 1-1. TRIGGER (EXTERNAL INPUT)
PULSE Automatic

GENERATOR ' Trigger

FEATURBES Gate

CONTROL (CONTROL, INPUT)
Timing
Period
Width
Delay
Level
High Level

TIMING
Period
Delay
Double Pulse {pulse generator only)
Width
Transition Type
Leading Edge
Trailing Edge

OUTPUT (CHANNELS | AND 2)
State
Polarity
Addition
Level
High and Low
Amplitude and Offset
Limit

TRIGGER QUTPUT
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TABLE 1-2.
PATTERN
GENERATOR
FEATURES

TRIGGER (EXTERNAL INPUT)
Automatic
Trigger
Gate

CONTROL INPUT (See pulse features.)

EXTERNAL CLOCK
TIMING (See pulse features.)

CYCLING
Autocycle
Single cycle
Single-step
Start/Stop/Continue

STROBE
Timing
Delay, Width
Mode
Bit, Word, Frame Start/End

DATA FORMATS
RZ, NRZ, DNRZ

PATTERN MODES (DATA FRAME)
Bit
Word
EDITOR FUNCTIONS
Insert
Delete
Copy
Move
Modif'y
OUTPUT (See pulse features.)
BREAK MODE

TRIGGER OUTPUT

HP 8§118A-Description



PULSE PARAMETERS

Tima Refaranca Point: Median {50 % smplitude point an pulse adgel.
Pulta Perlodt: The time intarval betwesn the lesding sdge medians of
CONSECUTIVE TrigUer Gulput pulses,

Triggat Deloy: Interval between trlgger point of input signal and the

l?':wwer outpUl pulse’s leading edge madian, Applies in wigger, extems!
wigth, gete and burst modes.

4 THES PUHT MAY sl
FIRECT TO & TRKIGER
AFwn,
by
B e? |
3 TRIGOERA
H DELAY
TRnGIN t
p=Sii
!
; PUALSE DELAY WRTTH
AT o
DOUSLE ST

DELAY A
CHANKEL A
TR

[t

DELAYR
DAL B
OUTRUT

Pulsa Daeley: interval between leading edpe median: of trigger output
pulse and output pulse.

Double Pufsa: bnierval between leading edye medians of the double puise.
marchanne! Deley/Skow: interval betwean carresponding leading edgemeadians.
Pulse Width: Intervai between leading and wailing-dge medians.

Purry Cyela: Percentage ratio of pulse width 1o period. in pubse/furcrion
generatars, this term is aisc used w define sing and triangle symmerry.
]
!

100 P

S

/

Transition Time: imerval between
the 10 % and 80 %-ampiitude

points on the lesding/trailing
edoe.

Limearity: Peak deviation of an
edge from a straight fine through
the 10 % znd 90 %-amplitude
points, expressed as percen

e of pulse amplindde,

DELA
JTER

JE— [ S—
1 HTTER

Stability: Long-term gverage instability, expressed & percentage D{ main
parameter over @ specific time duration, e.g. hour, year. Exeiudes fimer.

Pubse Widdth: The specified and dis
pheyed value is that cbisined with
tosast edges; essentially equal o
the intervai from the start of the
leading edye to the start of the
triting edge.

By designing 50 that the pulse
odges hum shout their start poins,
the interval fram fesding edge start
@ trailing edge fiart steys unchane
pod® when transition times are
varipd. This is more conveniant for
programming and the width display
I§ easy o inwerpret,

i proctics, SHarT points may shift

with change in frensition time,

Detay: The specified end displayed
valug is that obtained with the
tastest leading edpe. For o slawer
edge, the acnsal delay exceeds —
the displayed detay by the
combined shift of star-

point and medizn,

Pulse Loval: High level and fow
tevel. Any limitation iy expressed
by g0 smphitude specification i RanGE

Puise Amnplitisde {slemative
0 leved dedinition): Pulse
amplitude and offser* s
specified. Any limitation is
expressed by ¢ window {max
high levet, mir: low level).

BEE]

“Fulss persvriors use bassline vffsar,
Function pensenior outlputs bre

[
Symmetrical and corsauesitly s e
modian sifesr, | L
Prashout, Overshoot, Ringing: Pre- ' m{wmi::ﬁ
shoot and overshoot are pask B '
distortions preceeding/oliowing o f _—

an edge. Ringing is the positive
peak 2nd negative peak distortion
extluding overshoot, en pulse Wop
or base. A combined prashoot
avershoo, ringing specification of

2 * B% imphies:
o Owvershootundesshoor < 5%,  — . ..L. e e R TTUOE
o lLargest pulse-top oscillation < = 5%, i

of putse mmplitude,

Sattting Time: Time taken for polse levels to settle within level specification,
measured from 88 % point on eading edpe. '

i
r BEYTLING TiME

Dutput Impedance/ Resistence: Effactive pulse source impedance/de resistance.

Reflection Goefficient: Aetizction at pulse generator output expressed in
percent of inzident pulse ampiituda. {Test pulse edyes correspond to genera-
tor's fastest wansitions},

Repeatabitity: When an instrument
operates under the same enviran-
mental conditions; and with the
sarne seTnings, the value of 1 pars-
rptar witf lie within a bend insitge
the accuracy window. Repeatabitity
defines the witth of this band.

Short term timing instability: rms jitler is based on 1000
measurements and s identical to the standard deviation,



CHAPTER 2

CONTENTS

FIGURES

GETTING
STARTED

Introduction
Power-on
Power-on Test
Normal State
Abnormal State
Power-off
HELP
Local Control Programming
Display Selection
Message Lines
Data Entry
Controls
Remote Control Programming
Under/Overprogramming
Programming a Setting

[ HELP, Programming Information
2 HELP, Operating State Information
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INTRODUCTION

POWER-ON

Power-on
Test

Normal State

Abnormal State

POWER-OFF

Getting Started defines several fundamental
operating principles for the first time user
of the instrument.

At power-on, the instrument:
I, Performs a power-on test and
2. Enters the normal or abnormal
operating state as described below,

The instrument performs the following tests.

i.  Processor Board Test

2. Board Test (Data, Clock, and Amplifier)
See Appendix F, Table F-1.

In the normal state (error tree condition):

. The instrument is initialized and enters
the IDLE state.

2. The display defaults to the system
configuration display.

3, The instrument is now ready for normal
operation.

4, The instrument’s setting is restored
to the setting stored at power-off; however,
outputs | and 2 are disabled.

In the abnormal state (ervor condition exists):
. If the processor board test fails,
the instrument is not operable.
The message ‘'cannot continue’ is
displayed.

2. If a parametric board test fails,
the message 'Press any key to continue’
is displayed (The BLUE kev is excluded.).

It 1s possible to operate the instrument,
Check the errors displaved, and determine
where the failures are and how thev effect
the required performance.

At power-off, the instrument’s setting is stored
in RAM,

HP 81 18A-Operation
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HELP HELP information is available
by pressing the GREEN key.

ngramming I.  Inan error free state, HELP provides
Information programming information about the field
in which the cursor appears and lists
the corresponding remote commands.
See the following figure.

The limits are given in the limit, level,
amplitude and offset fields,

The Data [Entry] and System [Configuration]

HELP messages list commands not listed
in other HELP messages.

Dutpur (FULSE Y

Selectin th
fewels the limit waluss.
Fotusl HIGH limit: OFF;
Hotusl LOW Vimit o OF 4.
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Operating State
Information

If an error or warning condition exists,
HELP provides information

about the error or warning condition
and a summary of the errors present
in the instrument. See the following
figure.

The summay information is contained
in the three fields in the upper left
corner of the HELP message.

S = total number of software errors

H = total number of hardware errors and

warnings

W = total number of software warnings
See STATUS BYTE, Chapter 7, for additional
informatton.

Dutput (PULSEY WARMING Limit Ch.ol - Addition.._

Channel

“tate
Folarity

Helditicn

Liow Law
Limit

]

N

Low Lewsl
Limit
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LOCAL CONTROL In the local mode, formatted displays

PROGRAMMING guide instrument programming.
1. Chapter 4 describes the common
characteristics of the formatted displays.
2. Chapters 8 describes the specific
capabilities of each display.
3. Chapters 9 and 10 describe the edit

functions accessible at the data entry
display.

There are nine displays:

e e A A el i

System {Configuration]
System [Peripherals]
Save [Internal}

Save [External]
Control (Pulsc|Pattern)
Timing (PulsefPattern)
Output (Pulse]Pattern)
Data [[Format]

Data [Entry]

Display The displays are selected by:

Selection

Pressing a main display key,
for example, DATA.

Placing the cursor in the [Alfernate]
display field (See Message Lines,
Chapter 4.) and pressing the NEXT key.

For example, when the data format
display is displayed, [Format]

appears in the first line of the display.
By placing the cursor in this field and
pressing the NEXT key, the data entry
display is selecled and [Entry} appears
in line one.

Pressing a pulse parameter key,

for example, press the BLUE key and
then WIDTH to access the WIDTH field
at the TIMING display.
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Message Lines

Data Entry

Controls

REMOTE CONTROL
PROGRAMMING

UNDER and OVER
PROGRAMMING

The top two lines of the display contain
configuration, status, and operating information,
The message lines are described in Chapter 4.

The displays contain fields shown in inverse

video into which the cursor can be placed.

When the cursor is in a field, changes can be made
to that field or HELP can be requested, GREEN key.

Fields with square brackets, [], are
option fields. The current entry is changed
by pressing the NEXT or PREV keys.

Fields without the square brackets require direct
enfry of data. This is accomplished

with the alpha-numeric, POINT, CLEAR ENTRY, and
DON'T CARE keys. The special actions

of the CLEAR ENTRY and DON'T CARE keys are
described in Chapter 3,

Editing and other data pattern operations are
described in Chapter 5.

All controls are defined in Chapter 3.

The instrument is programmed via program messages
in the remote mode.

The remote messages are:

1.  Defined in Chapter 6
2. Diagrammed in Chapters [l and 12.

Under and over programming is allowed.
See Chapters 8 and 12 for the allowed programming
ranges.
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PROGRAMMING Programming a setting involves up to six steps.
A SETTING

1.  Known state selection: the current setting,
a stored setting, or the reset setting
can serve as a known starting state.

2, Configuration selection: pulse or pattern
generator,

3. Timing specification:
a.  Pulse timing
b.  Strobe timing (pattern configuration
only

4. Data specification (pattern configuration
only):
a.  Data format
b.  Data entry or editing

5. Control selection:
a.  Trigger (external input)
b. Control (control input)
c.  External clock (pattern configuration
only) '
d,  Cycling (pattern configuration only)

6. Output formatting:

a,  Channel 1/2 polarity

b.  Channel [/2 addition

c.  Channel 1/2 pulse levels and limits

d.  Data format (pattern configuration
only)

e.  Strobe mode {pattern configuration
only)

f. Channel 1/2 state
NOTE: Make all level changes before

enabling the outputs,
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CHAPTER 3

CONTENTS

FIGURE

CONTROLS

Keys

Input

Output
Interface, HP-IB

I Printing Example
(Word Length > 40 digits)
2 Edge Ranges
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KEY DESCRIPTIONS

KEY FUNCTIONS

0-9

A-F

ABORT
ALPHA-NUMERIC

ARROWS
BLUE
CLEAR ENTRY

CNTRL

Almost all keys have two functions.

1. One function is printed on the keycap
and requires only one key press.

2. One function is printed in blue letters
directly above the corresponding key.
The blue lettering indicates that these
functions require shifted entry. Thus,
the BLUE key (shift key) must be pressed
first. To cancel the shift, press
the BLUE key a second time.
When the shift function is active,
the message SHIFT is displayed
in the second message line except
when the messages REMOTE and
LOCAL LOCKOUT are displayed.

See ALPHA-NUMERIC keys.
See ALPHA-NUMERIC keys.
ABORT cancels an edit function.
Alpha-numeric keys are used:
1. To enter values in data and parameter
input fields.

2. Write file names and file descriptions.

See CURSOR, ROLL, or VERNIER keys.

The BLUE key is the shift key. See KEY FUNCTIONS.

CLEAR ENTRY sets a field to a default value except
for interface addresses (See Chapter 8.).

CNTRL, control, selects either the puise control
display or the pattern control display.

HP 8118A-Controls
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CONTINUE

COPY

CURSOR

CONTINUE restarts pattern cycling
in the pattern generator from the bit at which
the pattern was stopped.

COPY selects the editor’s COPY function if
the data entry display is displayed.

If the data entry display is not displayed
the command is ignored.

CURSOR keys (4) are marked with arrows. They
move the cursor about the display as indicated
by the arrow.

The display alphabet used at the save internal
and external displays operates as follows:

I.  Place the cursor in the required
name or description field.

2. Hold the shift key down, and move
the character marker to the required
alpha character with the left or right
arrow cursor keys. Release the shift key.
The character marker is the character
displayed in inverse video, for example,
the character A in the following figure.

3. Press the shift key to activate the shift
function, and press the up arrow
cursor key to write the alpha character
into the name or description field.

Uperation
Hazcription

EECIEFGHI IR MHORPORESETUYN Y Z
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DATA

DELAY

DELETE

DISPLAY
ALPHABET

DON'T CARE

EDIT
FUNCTION
KEYS

DATA selects either the data format display or
the data entry display. Changing between data
format and entry is accomplished

at the current page field.

DELAY moves the cursor to the delay field or
the delay range field (if control mode "delay’

is enabled) except when data format NRZ is
selected. If the timing display is

not currently displayed, the display will

change to the timing display unless the exception
described applies.

DELETE selects the editor DELETE function
if the data entry display is displayed.

If the data entry display is not displayed,

the command is ignored.

See CURSOR keys.

DON'T CARE is defined as follows: "the value
of this field position is not significant’.

DON'T CARE has the etfect of deleting
the entry at the cursor’s position.

DON'T CARE can also effect digits to the right
of the cursor’s current position.

INSERT, DELETE, COPY, MOVE, AND MODIFY are
the edit function keys.
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EXECUTE
(EXEC.)

GREEN

HIGH

INSERT

LEADING

LOW

MAIN DISPLAY
KEYS

3-6

EXECUTE has two effects:
1. It executes edit functions which change
the setting.
2. 1t executes storage operations.

The GREEN key selects the HELP fuaction which
provides information regarding;
I.  Programming requirements
2. Error and warning conditions.
The information provided is for the field
where the cursor is located. See HELP, Chapter 2.

HIGH moves the cursor to the high level or
amplitude field at the output display except
when control mode "high level” is enabled.

If the output display is not currently displayed,
the display will change to the output display
unless the exception described applies.

INSERT selects the editor’s INSERT function if
the data entry display is displayed. If the data
entry display is not displayed, the command is
ignored.

LEADING moves the cursor to the leading edge
field at the timing display. If the timing

display is not currently displaved, the display
will change to the timing display. There are
seperate LEADING (edge) keys for each channel.

LOW moves the cursor to the low level field or
the offset field at the output display.

If the output display is not currently displayed,
the display will change to the output displayv.
There are seperate LOW (level) keys for each
channel,

SYSTEM, SAVE, CONTROL, TIMING, QUTPUT, and DATA
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MANUAL

MCDIFY

MOVE

NEXT

OUTPUT

PERIOD

POINT

MANUAL has two functions.
1. Puilse generator configuration:
a.  Triggers one output pulse/press.
b.  Gates output pulses until released.
2. Pattern generator configuration:
The pattern is single stepped one bit/press.
The generator must be in the stopped state.
When a MANUAL function is executed, the trigger
stated changes to OFF if it is ON.

MODIFY selects the editor’s modify function
if the data entry dispaly is displayed. If

the data enfry display is not displayed,

the command is ignored.

MOVE selects the editor’s move function
if the data entry display is displayed. If
the data entry display is not displayed
the command is ignored.

NEXT selects the next available option
in an option field.

OUTPUT selects either the pulse output display
or the pattern output dispiay.

PERIOD moves the cursor to the period field
except when trigger mode ’trigger’(pulse generator
only) is enabled or to the period range field if
control mode period’ is enabled(both generators).
If the timing display is not currently displayed,
the display will change to the timing display
unless the exception described applies.

POINT is used as
1. A parameter field entry (decimal point)
2. Part of a file description
3.  To indicate an unchanged digit when using
the modify edit operation.

HP §118A-Controls
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PREV PREYV selects the option before the current option
displayed in an option field.

PRINT The current display is printed.
PRINT can be terminated by pressing the STOP key.

PRINT ALL The current display is printed for all displays
except the save and data entry displays.

With the save displays, all directory files
beginning with the file marked by the right
bracket,>, are printed.

With the data entry display, all data beginning
with the data marked by the data entry field
marker are printed.

In the bit mode or with a Word Length < 21 digits
both channel are printed. With a Word Length
greater than 20 digits only one channel is

printed.

If the word size is greater than 40 digits ,

the words are printed 40 digits per page.
Print Page 1.0 includes the first 40 digits,
Print Page I.| contains the next 40 digits, etc.
See the figure on page 3-14.

PRINT ALL can be terminated by pressing
the STOP key.

RETURN

TO LOCAL RETURN TO LOCAL returns the instrument
to the LOCAL control programming mode unless
local lockout is active.

ROLL The ROLL keys (2) allow data on the data entry
display to be moved as indicated by the direction
of the arrows.

SAVE SAVE selects the internal or external display.
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FIGURE 3-1. PRINTING (WORD LENGTH > 40 DIGITS)

WORDS

DIGITS )
1-40 41-80 81-120
PRINT PRINT PRINT
PAGE 1.0 PRGE 1.1 PHGE 1.2
PRINT PRINT PRINT
PRGE 2.0 PRGE 2.1 PARGE 2.2
PRINT PRINT PRINT
PAGE 3.9 PAGE 3.1 PAGE 3.2
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SHIFT
SINGLE STEP
START

STATE

STOP

SYSTEM

TIVING

TRAILING

UPDATE

3-10

See KEY FUNCTIONS.
See the MANUAL key.

START causes the pattern generator to begin
repeated (automatic) cycling or a single cycle
of the pattern data. When the generator is
cycling, it is said to be running or in the RUN
mode. A 'RUN’ message appears in the second
line of the display when the pattern generator
is running.

START events initialize the data vector;
therefore, the pattern begins cycling
at the first bit of the frame.

STATE moves the cursor to the Channel 1/2
state field at the output display.

STOP causes the pattern generator to stop running

and enter a halted state. Cycling can be resumed

by pressing the CONTINUE or START keys or sending
the equivalent remote commands.

SYSTEM selects either the configuration display or
the peripherals display.

TIMING selects either the pulse timing display or
the pattern timing display.

TRAILING moves the cursor to the trailing edge
field on the timing display. If the timing

display is not currently displayed, the display

will change to the timing display. There are
seperate keys for each channel.

UPDATE transfers selected parts of the sefting
which are related to the pattern data

to the hardware. See Chapter 5, UPDATING
for additional information.
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VERNIER

The VERNIER keys:

.
2.

3.
4.

Allow continuous changing of values
Change a value outside a limit to the limit
value

Reformat decimal values to integer values
Resolve slope conflicts.

When changing the leading or trailing edges,
auto-ranging can occur which results in a change
to a slope’s value or resolution, See Figure 3-2,

Example L. Up-ranging (value change).

L.

2.

3.

One edge is not within overlapped
ranges, for example, 48.8 ns.

The other edge is within overlapped
ranges, for example, 99.9 ns.

When the 99.9 ns edges is changed

to 100 ns, the 48.8 ns edge is
auto-ranged to 488 ns(multiplied by 10).

Example 2. Up-ranging (resolution change).

L.

2,

Both edges are within overlapped ranges,
for exampie, 78.3 ns and 99.9 ns.

When the 999 ns edge is changed to 100 ns

the 78.3 ns edge changes to 78. ns.

Example 3. Down-ranging (value change).

.
2.

3.

Example 4,
i,

2,

One edge is not within overlapped
ranges, for example, 333 ns.

The other edge is within overlapped
ranges, for example, 050. ps.

When the 050. ns edge is changed

to 490 ns, the 333 ns edge is
auto-ranged to 33.3 ns(divided by 10).

for example, 078. ns and 050. ns,
When the 050. ns edge is changed
to 490 ns the 078. ns edged changes
to 78.0 ns.

IIP 81 18A-Controls

Down-ranging (resolution change).
Both edges are within overlapped ranges,
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FIGURE 3-2. EDGE RANGES

RANGE
1

N0y g S Wy

POLARITY

WIDTH

3-12

POLARITY defines the output signal format:
I, NORMAL=as specified by the pulse parameters
2. COMPLEMENT=inverted form of NORMAL.

WIDTH moves the cursor to the width field or

the width range field (if control mode 'width’

is enabled) except when data formats NRZ and DNRZ
are selected. If the timing display is not

currently displayed, the display will change

to the timing unless the exception described

applies.
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INPUTS

External Input

Control Input

External Clock

Puise pgenerator:
1. Trigger mode: One pulse or pulse pair
is generated per trigger event.
2. Gate mode: Pulse or pulse pairs are
generated for the duration of the gate.
The last pulse is always completed.
Pattern generator:

1. Trigger mode: Each trigger event is a START

event.

2.  Gate mode: Each gate provides a START and

a STOP event.

External input programming is accomplished
with the trigger function at the control display
or via the dANPut:TRIGger command path.

The control inpuf controls the period, delay,
double pulse delay, width, and high level

of channels 1 and 2 except in the pattern
generator where double pulse is not avaliable.
The input is located on the rear panel.

Control input programming is accomplished
with the control function at the control display
or via the JINPut:CONTrol command path.

The external clock is the pattern generator’s
alternate data clock. Maximum frequencies are:
RZ and DNRZ = 50 MHz, NRZ = 100 MHz

The generator must be in the stopped state before
the external clock state can be changed.

The mput is located at the rear panel.

External clock programming is accompished

with the external clock function at the control
display or via the ANPut:CL.OCk command path.

HP 8118 A-Controls
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OUTPUTS

Output 1/2 Outputs 1/2 are the pulse generator and pattern
generator main outputs and correspond
to channels 1/2. The outputs can be disabled
at the output display or with the :OUTPut;PULSe
comarnand path.

Strobe The pattern generator strobe has four modes:
1. Bit
2. Word (first bit of the word)
3. Frame start (first bit of the frame)
4. Frame end {last bit of the frame).

Strobe mode programmiag is accomplished
with the strobe function at the output display
or via the IDATA:STRobe command path.

The delay and width can be programmed in most
circumstances also. See Chapter 8, Strobe for
details.

Strobe delay and width programming is accomplished
with the Strobe function at the timing display or
with the PULSeTIMing command path (Channel 3).

Trigger Output One output trigger pulse is generated for each
pulse, pulse pair, bit, or word.

INTERFACE

HP-I1B The interface (HP-IB) is a byte-serial,
bit-parallel, asynchronous interface.
Interface specifications are listed in Appendix A.
The port is located on the rear panel.
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CHAPTER 4

DISPLAY

CONTENTS Introduction

Display Types
Display Selection
Labels
Fields
Message Lines

Data Entry Display
Markers
'Cursor on ..” Fields
Data Entry Field

FIGURES 1A
|B
2A
2B
3A
3B
4A
4B
SA
5B
6

7

8

9
10
A

Timing (Pulse)

Timing (Pattern)

Data [Format]

Data [Entry]

Data [Format]

Data [Entry]

Data [Format]

Data [Entry]

System: [Configuration]
System [Configuration]
System [Peripherals]
Save {Internal]

Save [External]
Control {(Pattern)
Timing (Pattern)
Output (Pattern)
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INTRODUCTION The characteristics common to all displays are
described in this chapter. Unique display
characteristics are described in Chapter 8.

DISPLAY Nine formatted displays are used to program
TYPES the instrument locally.

System [Configuration] display
System [Peripherals] display
Save [Internal] Display

Save [External} Display
Contro!l (PulselPattern}
Timing (Pulse[Pattern)

Output (Pulse|Pattern)

Data [Format]

Data [Entry]

Mo O W B W N

Display The displays are selected by:
Selection
[.  Pressing a main display key,
for example, DATA.

2. Placing the cursor in the [Alternate]
display field (See MESAAGE LINES)
and pressing the NEX'T key.

For example, when the data format
display is displayed, {Format]

appears in the first line of the display.
By placing the cursor in this tield and
pressing the NEXT key, the data entry
display is selected and [Entry] appears
in line one. See Figures 4-2A and 4-2B.

3. Pressing a pulse parameter key,
for example, press the BLUE key and
then WIDTH to access the WIDTH field
at the TIMING display.
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Labels

Fields

Labels (Period , [Delay], etc.) identify

the programming fields where parameters are
entered or changed. In most cases the labels
do not change; however, in four cases, they can
change:

I, Optional labels inclosed in brackets| ],
can be changed by placing the cursor
at the label and pressing the NEXT or PREV
keys; for example, [Delay] can be
changed to [Double] in the pulse generator.
See Figure 4-1A, Channels | and 2.

2. Labels change as a result
of another action; for example,
if control mode [Period] is enabled,
the Period label at the timing display
changes to Period Range.

See Figures 4-1A and 4-1B.

3. Labels are deleted when the programming
they describe is not allowed; for example,
the Delay and Width labels are not displayed
for a channel with data format NRZ,

See Figure 4-18, Channel 2.

4. Labels can change when the configuration is
changed. See control mode 'delay’,
page §-11.

There are two types of fields (inverse video).
I. Direct Entry Field. Data is entered as
required with the alpha-numeric keys
and SAVE display alphabet. The use of

the VERNIER, DON'T CARE, POINT, and CLEAR

ENTRY keys are described in Chapter 3.
2. Option Field. Square brackets, [ ],

enclose the current option. By placing

the cursor in the field and pressing

the NEXT or PREV (previous) key the option

is changed.

HP 8118A-Display



FIGURE 4-1A/B. LABEL AND FIELD EXAMPLES

Timing (PULSE S o e

Fer iod

Channel &
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Leading
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Transition
Leading
Trailing

P
L
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Message lines The message lines are the top two lines
of the display and report the following types
of information, See Figure 4-2. All local
messages are listed in Appendix ¥ except
device command paths (See Chapter 12.).

Display-Line number one:

L

Main Display Label: This fabel

identifies which type of display is

selected, for example, Data in Figure 4-2A.
[Alternate] display field: This option field
is displayed when a SYSTEM, SAVE, or DATA
main display is selected, for example,

[Format] in Figure 4-2A and [Entry]

in Figure 4-2B.

(Configuration): This labe! identifies

the current instrument configuration at

the CONTROL, TIMING, and QOUTPUT main
displays, for example, (Pattern)

i Figure 4-9 on page 4-16.

Instructions: Operating instructions.
Status: Error conditions and disallowed
events are reported.

Display-Line number two:

6.

7.

9.

10.

12,

4-6

OQUTPUT 1/2. OUTPUT | or OUTPUT 2 is
displayed when the output is enabled.
Command Path: When a reniote programming
error occurs, the erroneous command path

is listed within angle brackets, < >,

followed by three question marks, 777.
REMOTE: indicates that the instrument is

in the remote control programming mode.
LOCAL LOCKOUT: indicates when the front
panel confrols are disabled.

SHIFT: Indicates when the shift function

is enabled except when the REMOTE and
LOCAL LOCKOUT messages are displayed.
UPDATE: Indicates that updating is required
before the hardware is updated/changed.

RUN: Indicates that the pattern generator

is currently cycling the pattern data,
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FIGURE 4-2A/B. MESSAGE LINE EXAMPLES
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DATA ENTRY Pattern data can be entered directly or edited
DISPLAY at the data entry display.

The editor is described in Chapters 5, 9, and 10.

Markers Markers are used in place of borders as visual
guides. See Figures 4-28 and 4-3B.

There are three types of markers

I.  Digit markers indicate
which digit of the bit pattern or
word pattern is in the left column
of the displayed pattern data.

2. Word markers indicate
which word of the frame is displayed
at that line.

3. Data entry {ield markers indicate
which digits or words are currently
positioned at the data entry field.

The markers are arrows with word, digit, or
channel labels,
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'Cursor on...”

Fields

Data Entry
Field

The data in the "Cursor on Digit’ and
'Digit on Word’ fields are related to the cursor’s
location.

1. If the cursor is not in the data entry
field, the address defines the entry point
for the cursor when it is moved into
the data entry field.

2. If the cursor is moved about in the data
entry field, the *Cursor on ..’ fields are
updated with the current cursor address.

The *Cursor on .. fields are used as reference
locations for many editor functions. To change
this reference location:
1. Directly enter the location
in the 'Cursor on ..’ fields
2. Move the cursor about in the data entry
field.
3. ROLL dara

The first bit or word in a frame and the first bit
in a word are number zero not number one.

Data is entered directly at the data entry field
with the alpha-numeric keys.

Updating is required to transfer the data
to the current memory(update the hardware).

CLEAR ENTRY is allowed with the effect of clearing
all data in the data entry field.

DON'T CARE is not alfowed in this field.

HP 8118-A
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FIGURE 4-3A/B. DATA [Entry]..Word Mode
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FIGURE 4-4A/B. DATA [Entry]...Bit Mode
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FIGURE 4-5A/B. SYSTEM [CONFIGURATION]
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FIGURE 4-6. SYSTEM [PERIPHERALS]
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FIGURE 4-7. SAVE [INTERNAL]
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FIGURE 4-8. SAVE [EXTERNAL]
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FIGURE 4-9. CONTROL (PATTERN)
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FIGURE 4-10. TIMING (PATTERN)

Timing CPHTTERM Y o

Transition
Lesding
Trailinc

A
ot
[ S
) e

“trohe

HP 81 18A-Display

4-17



FIGURE 4-11. OUTPUT (PATTERN)
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CHAPTER 5
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INTRODUCTION

DATA
PATTERN

This chapter defines several principles
involved in operating with data patterns.
Data editing is described in Chapters 9 and 10.

The data pattern is part of the instrument’s
setting as shown in the following diagram.

Note that the data pattern in the setting
is not immediately (automatically) transferred
to the hardware.

The update function (UPDATE key or SYST:UPD
command) is required to transfer pattern data
from the setting to the hardware. This permits
editing of the setting pattern while

the instrument is cycling the pattern contained

in the hardware,

FIGURE 5-1. INSTRUMENT SETTING AND HARDWARE
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SETTING

PLA.SE
PARAMETERS

PRATTERN
PRRAMETERS

HARDWARE

IMMEDIATE

BRERK
FRAME
PATTERN
STROBE

UPDRTE
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UPDATING

FRAME

The following changes are made to the instrument’s
setting but require updating, (UPDATE key or
the SYST:UPD command) to transfer them
to the hardware,
I.  Frame specification
2. Break mode specification
3. Direct data entry at the data entry field
4. Editing, see EDITING in this chapter,
5. Strobe mode {output display)
Updating is performed when the instrument is
in the stopped state (not running/cycling).

Pulse and pattern parameters update the hardware
immediately.

A frame defines the type and size of the pattern.
The specifications apply to channels I and 2
That 1s, the frames are of identical size and

type.

‘There are two types of frames.
. Bit frame: the number of bits/frame
is programmable.
2. Word frame: the number of bits/word and
the number of words/frame are programmable.
The number of bits/frame (bit frame) and
the number of bits/word (word frame) are not
coupled.

The data in the setting remains

unchanged from its fast state when a new frame is
specified. Thus, a newly defined frame containg
undefined data from prior patterns which must be
edited to the required pattern.

If less than the total 16 kbits of memory is
used for a frame, the data outside the frame is
ignored unless it is required by the insert
editing operations.

HP 81 18A-Data Pattern



DATA ENTRY
FIELD

EDITING

BREAK

Pattern data can be directly entered
into the setting at the data entry field.

Pattern data is edited at the data entry display

with the insert, delete, copy, move, and modif'y

edit operations (INSERT, DELETE, COPY, MOVE, and
MODIFY keys).

NOTE: Save operations save the state contained
in the instrument setting not the hardware.
Therefore, save a setting before editing it.

All edit operations are executed
with the EXEC key.

The edit operalions change the instrument’s
setting, but updating (UPDATE key} is required
to transfer the edited data to the hardware.

Edit operations can be canceled with the abort
function (ABORT key).

One break point can be selected at which pattern
cycling is halted. The specifications apply

to channels | and 2. After the break occurs,

the break mode automatically switches off.

The pattern can then be:
I.  Singlestepped (from the break point)
2. Continued (cycling begins from the break
point)
3. Restarted (cycling begins from the first bit
of the pattern).

In word paiterns, the break bit and the break
word are specified. ln bit patterns, the break
hit is specified. The word and bit pattern
break bits are not coupled.

HP 8118A-Data Pattern
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STROBE

BASE

5-6

A strobe output which is common to both channels
is available. It can be referenced to

1. A bit

2. A word (the first bit of the word)

3. The start of a frame (the first bit)

4. The end of a frame (the last bit).

For convenience, data can be displayed and
modified in one of three bases: Binary, Octal,
or Hexadecimal,

Binary data is arranged from left to right,

(most significant bit to least significant bit)

to create the octal or hexadecimal
representations. However, note the bit
assignment in the example below

when an insufficient number of bits are available
to create a complete octal representation.

For example, if the word is eight (8) bits,
the octal representation is 3 digits where
the least significant octal digit is based
on two bits instead of three bits,

Binary 11001101
Octal 110 011 0t = 631
NOTE: The missing digit is assigned
a value of zero.

it

it

An exclamation mark () is displayed at the data
entry display to indicates that bits are missing
from the octal representation. A similar logic
applies to incomplete hexadecimal representations.
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INTRODUCTION

MESSAGE TYPES

COUPLED

SHORT FORM
LONG FORM

LEGAL
COMMANDS

Message types, commands, and syntax are described
in this chapter,

Two types of messages are used.
I.  Program messages which are sent from
a remote controller to the HP 81 18A.
2. Response messages which are sent from
the HP 8118A to the controller,

Coupled commands or functions influence each
other; for example, see the following equations.

The following commands are coupled.
:PULSLEV:HIGH, :PUL.LEV.LOW,
‘PULS.LEV:AMPL, and :PULSLEV.OFFS

High Level = Offset + (Amplitude/2)
Low Level = Offset - (Amplitude/2)
Amplitude = (High level) - (Low level)
Offset = (High level) + (Low level) / 2.

In the pattern generator the trigger(external
input) threshold and the external clock threshold
are coupled. However, both are set by a single
command,

The instrument will accept the short and long
forms of the commands in upper and lower case.

Each generator has a unique set of legal commands.

in the device commands table, Chapter 12,
an 'x’ indicates in which generator configuration
the command is legal.

HP 8118A-Messages
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PROGRAM
MESSAGE
SYNTAX

PROGRAM
MESSAGE
EXAMPLE

Program messages = <ASClI-string><pmit>

1.

<ASCII-string> is one or more program
message unifs.

Message units are seperated by a program
message unit seperator (<pmus> = ;).

Each path in the syntax diagrams
of Chapters 11 and 12 represent
a complete program message unit

<pmt> = progran message ferminator

There are three possible <pmt>:
1. <lf>
2. <"END>
¥ Jdf><*END>
* indicates that the ’end’ message is
asserted at the last byte
of the program message.

NOTE: <If> is equivalent to NL.

OUTPUT 718; ™RST;

:SYSTem:GENerator PATTern;
:DATA:MODE BIT,;

BREak ON:

BREak:ADDRess 25;
:DATA:UPDate"
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RESPONSE

MESSAGE
SYNTAX

Response messages = <ASCH-string><rmt>

. <ASCll-string> is one or more response
message units,

The message units are defined
in Chapters 11 and 12,

19

<rmi> = response message terminator

<If><"END> is the only <rmt> used
by the instrument. ** indicates
that the "END’ message is asserted
at the last byte of the response
message,

NOTE: <If> is equivalent to NL.

Responses return values only; the base units
are implied.

The local message "Response can be Read”
indicates that the output gueue contains a query
response,

A query response must be read before
the next program message is parsed or

the message is deleted from the output queue.

See Chapters 11 and 12 for examples of response
messages.
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SYNTAX
DIAGRAM
CONVENTIONS

6-6

Non-terminals, substitute the required characters:
wsp, value, unit, data, mnemonic.

Terminals, all terms not defined as non-terminals
are terminals and are input as given. Short and
long forms of the commands are allowed.

The instrument accepts character strings in upper
and/or lower case equally.

MIN = minimum.

1. MiNin a program message unit sets up
the minimum setting allowed for that
parameter.

2. MINin a query message unit returns
the minimum value allowed for that
parameter,

MAX = maximum,

The action is the same as for MIN except that

maximum values are used.

value = integer (12), decimal (85.5)
exponential format (99.9E-9}
(E-12, E-9, E-0, or E-3 are allowed.)

unit bypass and base units:
S (seconds)
V (volts)

units = ps/PS, ns/NS, us/US, ms/MS, s/8
uv/UV, mv/MV, v/V

channel bypass is explained in the diagrams.
NL = ASCH «If>.

| = either/or

<.> = non-terninal

{..] = optional

white space, wsp = ASCII control characters and
the space but excludes the newline,
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FIGURE 6-1. COMMAND HIERARCHY (tree)
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INTRODUCTION Power-on, parser operation, and status
data structures are described in this chapter.

POWER-ON At power-on, the instrument;
l.  Initializes itself:
a, The input buffer is cleared.
b.  The output queue is cleared.
c.  The key gueue is cleared.
d.  STB, SRE, ESR, ESE and
the error queue are cleared.
e.  The parser is reset.
f.  The execution Control is reset.
g.  The response formatter is reset,

2. Enters the IDLE state awaiting a command.

3.  The setting at power-off is restored as
the current setting; however, outputs 1/2

are disabled.
PARSER Normally, the instrument removes all DABs , END,
OPERATION and GET bytes from the interface. Then it parses

the bytes in the input buffer,

The exception is when the inpuf buffer is full,
and additional bytes remain to be mmput. In this
case, the parser removes one byte from the input
buffer and parses it. Then a byte is removed
from the interface. If additional bytes remain to
be input, the process of parsing one byte and
inputting one byte continues until all bytes are
input. Then the entire input buffer is parsed.

HP 8118A-State
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ERROR TYPES There are four categories of instrument errors.
All errors are listed in Appendix F.

. Power-on Test errors identify
power-on test failures. See Appendix F,
Table F-1 for the extent of the test.

2. Self-test (*TST?) errors identify
parametric failures. The test is identical
to the parametric tests performed
at power-on. See Appendix F, Table F-1.

3. Command, execution, device dependent, and
query error events are reported
in the standard event status register (ESR),
These errors can be read in response
to the SYST:ERR? query. See Appendix F,
Table F-2.

4.  Device dependent error conditions are
reported in bits 2-0 of the status byte
register. These errors can be read
in response to the SYST:DERR? query.
See Appendix F, Table F-3.
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LOCAL Power-on error messages are displayed immediately
MESSAGES after the power-on tests are completed.
See Appendix F, Table F-I for a list of messages.

Other error/warning messages are reported
in thé top message line of the display.

There are two types;

I.  Temporary messages which are deleted after
2-3 seconds or when the next key is pressed.
These messages indicate attempted actions
which are not allowed, for example,
an attempt to update the hardware
while the pattern generator is running,

2. Permanent messages which remain until
a condition in the instrument is corrected,
for example, if two conflicting modes are
enabled, one mode must be disabled or
changed before the message is deleted and
operation can continue,

REMOTE Remote error/warning messages can be read
MESSAGES in response o the following queries:

I.  *TST?(See Appendix F, Table F-1.
2. :ERR? (See Appendix F, Table F-2)
3. :DERR? (See Appendix F, Table F-3)

POLLING The instrument’s interface talker subset is T6.
Thus, the serial poll method of requesting service
is used.
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Bit 1
Behavior

In the following discussion, the only status byte
bit enabled in the status byte register is Bit {.
The only error condition is related

to the external clock frequency.

Bit 1 of the status byte register:

L.

Is updated once every second. If Bit | is
set (1), a service request is generated if
a service request is not pending.

For example, if the external clock frequency
is out of range and remains out of range,
Bit 1 is set and remains set. Thus, each

time Bit | is updated, a service request is
generated if the prior service request has
been serviced (polled).

Reports only the conditions present
at the time of updating.

The controller must polf the instrument
in less than one second from the time
service is requested to insure that Bit I's
state rellects the condition that caused
the service request.

For example, if an out of range external
clock frequency causes a service request
but the frequency is corrected before
the next updating, Bit I is cleared

at the updating.

If the controller polls the instrument
before the updatingas it should, it will
read Bit | = 1. But it the confroller polls
the instrument after the updating, it will
read Bit | = Q.

In both examples, the SYST:DERR? query

provides detailed information regarding
the error,
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STATUS BYTE The status byte is transmitted in bits 7 and 5-0
of the status byte register.

Bits 2-0 have the following behavior:

Bit 2 Bit 2 is a software-error summary-
condition-bit. It reports state
and mode conflicts (errors) detected
by the software. It is updated
after a program message terminator
1s parsed.

Bit 1: Bit | is a hardware-error-and-
warning suramary-condition-bit.
It reports conditions not allowed
by the hardware(errors) or states and
modes which are not totally under
control of the hardware(warnings).
It is:
I.  Updated once every second
2. Reports only the conditions

present at the time of the update.

NOTE: See POLLING.

Bit (: Bit 0 is a software-warning summary-
condition-bit. It reports conditions
allowed by the hardware but which
require special attention. It is
updated after a program message
terminator is parsed.

The errors related to bits 2-0 are reported
in response to a :DERR? query:

Bit 2 = Error numbers 100-199

Bit | = Error numbers 200-299

Bit 0 = Error numbers 300-399
See Appendix F, Table F-3 for a listing
of the SYST:DERR? query errors.

HP 8118A-State



STB

STATUS BYTE The status byte register (STB) is described
REGISTER in the following figure,

The Master Summary Status (MSS) message is true
when any enabled bit of the STB register is set
excluding Bit 6.

[BIT 7] [BIT 6] [BIT 5] [BIT 4] [BIT 3] [BIT2] [BIT 1] [BIT 0]

Bit 7.  Not used, value = 0
Bit 6:  RQS / MSS (Request Service / Master Summa ry Status)
Bit 5.  ESB (Event Status Bit)
Bit4: MAV (Message Available)
‘Bit3:  Not used, value = 0
Bit 2: S (Software-error summary-condition-bit)
Bit1: H (Hardware-error-and-warning summary-condition-bit)
Bit 0: W (Software-warning summary-condition-bit)

READING Af'ter reading the status byte register with:
THE STB 1. An*STB? query:
REGISTER a.  The status byte, RQS message, and

the master summary message, MSS, are
not directly altered as a result
of the query.
b.  MSS is reported in bit six
of the status byte register,
INOTE: MSS can be indirectly altered
by the query when MAYV is enabled.
2. A serial poll:
a.  The request for service, RQS,
message is cleared, the status byte
and the MSS message are not altered
as a result of the query.
b.  RQS is reported in bit six
of the status byte register.
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SRE

SERVICE REQUEST The service request enable register (SRE) allows
ENABLE REGISTER enabling of status byte register (STB) bits.

See Chapter 1}, *SRE command.

Bit six of the status byte register cannot be
disabled. Thus, the bit value of sixty-four,
if transmitted in an *SRE message, will be

ignored.

The register is masked with the *SRE command
and cleared with an ™*SRE (" message.

[BIT 7] [BIT 6] [BIT 5] [BIT 4] [BIT 3] [BIT 2] [BIT 1] [BIT 0]

Bit 7:
Bit 6:
Bit 5:
Bit 4:
Bit 3:
Bit 2:
Bit 1:
Bit 0:

READING
THE SRE
REGISTER

Not used, value = 0

Not used, value = 0

ESB (Event Status Byte)

MAY (Message Available)

Not used, value = 0

S (Software-error summary-condition-bit)

H (Hardware-error-and-warning summary-condition-bit)
W (Software-warning summary-condition-bit)

The service request enable register (SRE) is
non-destructively read with the *SRE? query.
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ESR

STANDARD EVENT The standard event status register (ESR) is
STATUS REGISTER described in the following figure,

[BIT 7] [BIT6] [BIT 5] [BIT 4] [BIT 3] [BIT2] [BIT 1] [BIT 0]

Bit7: PON, Power-on

Bit 6:  Not used, value =0

Bit5: CME, Command Error

Bit 4.  EXE, Execution Error

Bit 3:  DDE, Device Dependent Error
Bit 22  QYE, Query Error

Bit 1:  Not used, value = 0

Bit 0:  OPC, Operation Complete

READING The standard events status register is
THE STANDARD read with the *ESR? query.

EVENTS STATUS

REGISTER The register is cleared after being read.

Additional CME, EXE, DDE, and QYE status is
obtained with the SYST:ERR? query.
See Chapters 12 and Appendix F, Table F-2.
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ESE

STANDARD The standard events status enable register(ESE)
EVENT STATUS described in the following figure, enables bits
ENABLE REGISTER of the standard events status register, ESR.

The register is masked with the ¥*ESE command and
cleared with an ™*ESE (7 message.

[BIT 7] [BIT 6] [BIT 5] [BIT 4] [BIT 3] [BIT 2] [BIT 1] [BIT 0]

Bit 7: PON, Power-on

Bit 6: Not used, value =0

Bit5  CME, Command Error

Bit 4:  EXE, Execution error

Bit 3: DDE, Device Dependent Error
Bit2:  QYE, Query Error

Bit 1.  Not used, value = 0

Bit 0:  OPC, Operation Complete

READING The standard event status enable (ESE) register is
THE ESE non-destructively read with the *ESE? query.
REGISTER
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INPUT BUFFER

OUTPUT QUEUE

ERROR QUEUE

KEY QUEUE

7-12

The input buffer is:
I. FiFO buffer (first-in first-out)
2. 100 bytes long.

The output queue is:

I.  FIFO queue (first-in first-out)

2. 40 response messages long
The message available, MAV. message is reported
in bit four of the status byte when the output
queue contains a message.

The output queue and the MAYV message are cleared
when a new program message is received directly
after a program fnessage terminator.

The error queue is a:
1. FIFO queue (first-in first-out)
2. 10 errors long

If the queue overflows, message

-350 <too many errors>’ overlays

the last message in the queue.

The key queue records real key presses,
not SYST:KEY simulated key presses,

The key queue is a:
I.  FIFO queue (first-in first-out)
2, 15 keys long
3. The queue is cleared when the last key press
is read.
If the queue is emply, message *?7 is returned
in response to the SYST:KEY? query.
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REGISTER
BIT
ASSIGNMENT

SYNCHRONIZATION

INTERFACE
BIT WEIGHT SIGNIFICANCE ASSIGNMENT
[BIT 7] 128 Most (MSB) DIO8
[BIT 6] 64 DIO7
[BIT 5] 32 DIO6
[BIT 4] 16 DIO5
[BIT 3] 8 DIO4
[BIT 2] 4 DIO3
[BIT 1] 2 DIO2
[BIT 0] i Least (LSB) D101

NOTE: Unused register bits have a value of zero
or are ignored,

All commands are sequential commands.

If *OPC or *OPC? is parsed, a delay of two seconds
occuts before the OPC bit is set or an ASCl

coded 'l is placed in the output queue.

See Chapter 1.

If *WAI ts parsed, a delay of two seconds occurs
before executing any other commands.

See Chapter 11.

At the end of two seconds, all operations are
complete.

HP 8118A-State
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FIGURE 7-1. STATUS REPORTING
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CHAPTER 8

CONTENTS

DISPLAY
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ADDITION
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BASE (pattern data)
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BREAK (break point}
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pulise generator
pattern generaior
CONTROL (control input)
Delay
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Period
High Level
CURSOR ON
CYCLING
auto
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DATA ENTRY FIELD
DATA FORMAT
RZ, NRZ, DNRZ
DELAY
DISC
DISPLAY (pattern data)
DOUBLE PULSE
EXTERNAL CLOCK
FORMAT (disc)
FRAME
mode: bit, word
size
HIGH LEVEL

HP 8118 A-Functions

HP-IB (interface)
interface address
controller/controfled

LEADING EDGE

LIMIT

LOW LEVEL

OFFSET

PERIOD

POLARITY
normal
complement

PRINTER

PURGE

RECALL

RESET

SAVE

STATE (output 1/2)

STROBE
timing
mode

THRESHOLD _
(external input/clock)

TRAILING EDGE

TRANSITION
finear
gaussian
fixed

TRIGGER ({external input)
auto
trigger
gate

WIDTH
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

QUTPUT Addition:
- Chanrnel 1
=tatla
Folarity
Hddition

HP §1i8A-Functions

ADDITION

FIELD

[Off], defauit state
Addition is disabled.

Channels {outputs) 1/2 are output
seperately.

[On]
Addition is enabled.

Channels (outputs) 1/2 are added
together and output at Output L.

Observe the maximum level
for channe! | when adding
channels | and 2.

If channel 2 output state = [On],
it will change to [OFF]
when addition is enabled.

Conflict: Addition and control mode

*high level’ are incompatible.

Device command:
QUTP:PULS:ADD ONJOFF}L|0
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AMPLITUDE

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

QUTPUT [Amplitudel]:
{High Level]

S gy S

Mtate
Falarity
Hddition

High Lawel
Low bewvel
Limit

Data Format

FIELD
0.08 V <= Amplitude <= 16.40 V
See HIGH LEVEL.

Resolution = 001 V
Default value = 100 YV

Amplitude = High Level - Low Level

Amplitude, offset, and the levels
are coupled.

The limits are given in the HELP
message.

It control mode ‘high level is
enabled, High Level: max. 8 Volt is
displayed.

Device command:
PULSLEV:AMPL <value>]MINJMAX
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BASE

GENERATOR: PATTERN

DISPLAY LABEL FIELD

DATA ENTRY Base: [Bin], default
Digits are binary digits.

[Oct]

Digits are octal digits.

[Hex]

Digits are hexidecimal digits.

See Chapter 5, BASE, for additional
information,

Execution: It is not possible
to change the base while the editor
is active. ABORT if necessary,

Device command: none

Cursor on boed
Cursor on Digit:
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BEEPER

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL FIELD

PERIPHERALS State: [Off], default state
The beeper is disabled.

Hesper [On]
N The beeper is enabled.

F
f11
fua
n

An audible tone occurs
when a disaliowed action is
attempted.

Device command:
SYST:BEEP ONJOFF}1{0
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GENERATOR: PATTERN

DISPLAY LABEL

DATA FORMAT Maode:

Fiode

DATA FORMAT Break-Bit:

Break-Word:

BREAK

FIELD

[Off], default mode

The break function is disabled.

[On]
The break function is enabled,
and is common to channels | and 2.

After the break occurs
the break function automatically
changes to the [Off] mode.

Execution: Updating is required
to change the hardware.

Device command:
:DATABREMODE ON|GFF|L]0

- FRAME MODE = WORD

0 <= value 1 <= (Word Length-1)
0 <= value 2 <= (No. of Words-1)

Detaults: Break-Bit = 7
Break-Word = 2047

Values {{word mode} and 3
{(bit mode) are not coupled.

Execution: Updating is required
to change the hardware.

Device commmand:

‘DATABRE <value 1><value 2>
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BREAK

GENERATOR: PATTERN
DISPLAY LABEL FIELD

FRAME MODE = BIT
DATA FORMAT Brealk-bit: 0 =< value 3 =< (No. of Bits-1)

Default: = 16383

Breazk

Values 3 (bit mode) and 1 (word

Made mode) are not coupled,

Executiom: UPDATE is required
to update the current setting.

ne
5
m
o
a
—

Device command: :DATA:BRE <value 3>
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CONFIGURATION

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL | FIELD

CONFIGURATION ’Pulse Generator’, default
'Pattern Generator’

A ROLL key is used to select
the required instrument
configuration,

The active configuration appears
in inverse video on the display.

While in the pattern configuration
and with the instrument running,
the configuration can be changed
without stopping the instrument.
The generator automatically stops
and must be restarted if pattern
cycling is again required.

Device command: SYST:GEN PULS|PATT
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CONTROL (input)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

CONTROCL State:
Controtl
“tate
florde
CONTROL. Mode:
Control
State
Mode

FIELD

[Off], default

The control function is disabled.

[On]

The control function is enabled.

Device command:
INP-CONTSTATE ONJOFFI[0

[High Level]

The high levels of channels | and 2
are controlled by an external
voltage. The output voltage equals
the input voltage.

CAUTION: The timit function is not
active when control mode “high

level’ is enabled even though

the state = On.

Control voltage: -8.0V to 8.0V
Qutput voltage: -8.0V to 8.0V

Conflict: Control mode ’high level’

and output 'addition” are
incompatible.

Device command: INP.CONTMQDE HLEV
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

CONTROL Mode:
(contd.)
Control
State
Mode
CONTROL Mode:
(contd.)
Control
“tate
Made

CONTROL (input)

FIELD

[Delay/Double]: pulse generator,
default mode

The pulse delay or double puise
delay of channels | and 2 are
controlled by an external voltage.

Control voltage: 1.0V to 100V

A range specification is required
at the timing display.

Pulse delay or double pulse delay
is selected at the timing display.

Device command: INP:CONT:MODE DEL

[Delay]: pattern generator,
default mode

The delays of channels | and 2 are
controfled by an external voltage.

Controf voltage: 1.0V to 100V

Conflict: Control mode "delay’ and
data format NRZ are incompatible.

A range specification is required
at the timing display.

Device command: INP.CONT:MODL DEL
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CONTROL (input)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

CONTROL Mode:
(contd.)
Cantrol
State
Mo
CONTROL Mode:
(contd.)
Control
State
[Made

FIELD

[Width]
The widths of channels 1 and 2 are
controlled by an external voltage.

Control voltage: 1.0V to 100V

A range specification is required
at the timing display.

Conflict: Control mode 'width’ and
data formats NRZ and DNRZ are
incompatible (pattern generator).

Device command: INP.CONT-MODE WiIDT

[Period]

The periods of channels I, 2,
and 3 (strobe) are controlled
by an external voltage.

Control voltage: 1.0V 1o 100V

A range specification is required
at the timing display.

Conflict: control mode "period’ is
incompatible with:
I.  External clock (pattern
generator)
2. Trigger mode ’trigger’.

Device command: INPCONTMODE PER

8-12 ‘ HP &l 18A-Functions



CURSOR ON

GENERATOR: PATTERN

DISPLAY LABEL FIELD

DATA ENTRY Cursor on Word: If the cursor is not in the data
Cursor on Digit: entry field, the address defines
the eniry point for the cursor
when it is moved into the data
entry field (fast move mode).

If the cursor is moved about

in the data entry field,

the 'Cursor on ..’ fields are
updated with the current cursor
address.

To change this reference location
when editing:
I, Directly enter the location
in the 'Cursor on .. fields
2. Move the cursor about
in the data entry field.
3. ROLL the data

Device command: none

Dizpley & Base Cursor an blord
Words @ ZB4B Cursor on Digit:
Digits: H
—— [hannel 1 Charnel & —
Word  Tigit - 5 g
1 i i
i HEERERGH HOBBEEEY
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GENERATOR: PATTERN

DISPLAY LABEL

CONTROL Mode:
DATA FORMAT

Mocle

8-14

FIELD

[Auto], default mode
Automatic: Upon receiving a START
eventthe pattern is repeatedly

cycled vntil a STOP event occurs.

[Single]

Upon receiving a START event,
the pattern cycles one time unless
a STOP event occurs.

START events initialize the data
vector. Thus, the pattern always
starts at the first bit

of the frame.

START events:
I. START key
. CONTINUE key
. INPTRIGSTAR IMM
. CINPTRIGCONT
. Trigger function: trigger or
gate
6. *TRG

[N~ SRS I S

STOP events:
I. STOP key
2. INPTRIGSTOP
3. Trigger function: gate
4. :DATABRE

Pevice command:
:DATACYCL AUTORSING
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DATA ENTRY FIELD

GENERATOR: PATTERN

DISPLAY LABEL

Data Entry

FIELD

Data entry field

Direct entry of data into

the setting is allowed, for
example, in the following figure
at word 7.

Data Editing is performed
at the data entry display.
See Chapters 5, 9, and 10.
for a description of editing.

Execution: Updating is required
10 update the hardware.

Device command: none

Data § Bl e

DUTPUT 1
Cho:

Hizplay [Sgdpdimi8aeigds
blords EE@*’}%

Oigits: =

bord
1

Digit =

TP e 00 OO e 5

=)
B

N

1t

0

Cursor on Word

Cursor on Digit:

HHBEHEREL
HEOEBHRE

HP 8118A-Functions
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DATA FORMAT

GENERATOR: PATTERN

DISPLAY LABEL

DATA FORMAT Data Format:

CUTPUT

———— [ata-Format

FIELD

[RZ], return to zero, default
Max. ext. clock frequency=50 MHz

[NRZ], non-return o zero
Max. ext. clock trequency=100 MHz

The delay and width labels
for channels 1/2 and strobe are
deleted from the displav.

Conflict; data format NRZ and

8-16

Control modes 'delay’ and "width’
are incompalible,

[DNRZ] delayed non-return to zero
Max. ext, clock frequency=50 MHz.

The width labels for channels 1/2
are deleted from the displav.

Conflict: data lormat DNRZ and
control mode "width’ are
incompatible.

Executiom: The generator must be
in the stopped state hefore

the data format can be changed.

Device Commanii:
‘DATA:TFORM RZINRZIDNRZ
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL
- TIMING [Delay]:
Delay:

Channel 1

[Delay] Range:
Delay Range:

Channel 1

Uit h

Tranzition
Lesding
Trailing

DELAY

FIELD

Pulse Generator
Pattern Generator

74.0 ns <= Delay <= 999 ms

Resolution = LSD/See Table §-1.
Default vatue = 750 ns

Delay programming and
data format NRZ are incompatible,
The delay label is not displayed.

Device command;
PULSTIMEDEL <value>]MINMAX

Pulse Generator
Pattern Generator

Ranges: See Table §-1/Figure 8-1
Default range: 750 ns to 999 ns

The minimum delay (750 ns) occurs
at 7.5 V on Range 1.

If the control mode 'delay’ is

enabled, the [Delay] Range label
replaces the [Delay] label and is
used to specify the delay range.

Device command:
INP.CONT:RANG <value>]MIN|MAX
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DISC (drive)

GENERATOR: PULSE AND PATTERN

DISPLAY

Peripherals

LABEL

Address:
Hisk
Address
it
Unit:
Hisl
ﬁddPEBE
Uit

8-18

FIELD

0-7

Disc drive interface address:
A unique interface address is
required.

CLEAR ENTRY will clear address
conflicts by assigning the lowest
unused address.

At power-off, the address is saved

in RAM and is restored at power-on.
If the RAM data is invalid

at power-on, the address is set

to 0.

[0], default
[1]

Unit selects which drive is
selected in a disc drive.

If there is only one drive,
unif = 0,

A recommended disc drive is listed
in Appendix B,

Device command: none
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DISPLAY

GENERATOR: PATTERN

DISPLAY LABEL FIELD

DATA ENTRY Dispiay: [both Channels], default
[Channel 1]
[Channel 2]

If a frame size exceeds the data
window (the amount of data
displayed) the ROLL keys are used
to move the non-displaved portions
of the frame into the window.

Thus, word frames exceeding
the window can be rolled right or
left.

Bit and word frames can be
rolled up and down.

Hizplay [HdodpieRe=tala=gs3 Hage: |HEsNg Curszor on Word
Mords - 26848 Cureor on Digit:
Digits: B
~e——— {hannel 1 Channel o ———

Word  Digit - i &

1 1 ,

% ARBEDEEE

1 EHRBREEE

it HHAEREEE

4 FEHREARE

4 GﬂjBBDED

ﬁ;

A

T
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DOUBLE PULSE

GENERATOR: PULSE

DISPLAY LABEL
TIVIING [Double]:
Channel 1

Transitian
Leading
Trailing

TIMING

[Double] Range:

FIELD

18.0 ns <= Double Puise <= 999 ms
Resolution = 1.80D/See Table 8-1.
Default value = 200 us

Double pulse is available
only in the pulse generator.

Device command:
PULSTIM:DOUB <value>lMINJMAX

Ranges: See Table 8-1/Figure 8-1
Default range: 200 ns to 999 ns

The minimum double pulse delay
occurs at a control voltage
of 20V.

if control mode “delav/double’ is
active the [Double] Range label
replaces the [Double] label and is
used to specify the double pulse
delay range.

Device command:
INP.CONT.RANG <value>MINIMAX
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GENERATOR: PATTERN

DISPLAY

CONTROL

LABEL

State:

EXTERNAL CLOCK

FIELD

[Off], default state
The internal clock source is
enabled.

[On]
The external clock source is
enabled.

Maximum external clock frequency:

R RZ = 50 MHz
2. NRZ = 100 MHz
3. DNRZ = 50 MHZ

The input thresholds

of the external clock and

the trigger(external input) are
coupled. See THRESHOLD.

Execution: The generator must be
in the stopped state before

the external clock state can be
changed.

Conflict: The external clock and
control mode 'period’ are
incompatible.

Device command:
ANP:CLOCSTAT ONJOFF
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FORMAT (disc)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL FIELD

SAVE EXTERBNAL Operation: [Format]

Formatting prepares a magnetic disc
for data storage.

CAUTION: Formatting deletes all data.
The instrument must be a controller.

Execution: Press EXEC to activate
the operation.

Device command: none

Operation
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GENERATOR: PATTERN

DISPLAY LABEL

DATA FORMAT Mode:

Word Length:

Frame
flode

Word-Length
Mo, of Words

No. of Words:

Frame
Mode

biord-Length
Mo. of Words

FIELD

[Word], default mode
A word pattern format is selected.
The mode is common to channels /2,

3 <= value 1 <= 256
Default: &

Use the editor to change
the word length to avoid
introducing undefined data
into a pattern.

Values {word mode) and 3(bit mode)
are not coupled.

Execution: updating is required
to change the hardware.

1 <= value 2 <= 3640
Default: 2048

(Word Length)(No. of Words) <=

16834 bits

Number of bits/frame restrictions:
Word Length of 3 = 10920 hits
Word Length of 4 = 14560 bits

Execution: updating is required
to change the hardware,

Device conmmand:
DATALENG <value > <value 2>

HP §118A-Functions
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FRAME (bit mode)

GENERATOR: PATTERN

DISPLAY LABEL

DATA FORMAT Mode:

(Contd.)
No. of Bits
Brealk
Mode
Break-Hit

FIELD

iBit]
A bit pattern format is selected.
The mode is common to channels 1/2.

3 <= value 3 <= 16384
Default: 16384
Values 3(bit mode) and I{word mode)

are not coupled.

Execution: updating is required
to change the hardware.

Device command;
PDATALENG <value 3>
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GENERATOR: PULSE AND PATTERN

DISPLAY  LABEL

OUTPUT [High Level]:
[Amplitude]
Channel 1
State
Folarity
Addition

fihd

Limit

Data Format

Channel 1

“tate
Folarity
Addition
High Level
Low Level

Limit

Data Format

HIGH LEVEL

FIELD

-8.12 V <= High Level <= 8.20 V
See AMPLITUDE.

Resolution = 001 V
Default level = 1,00 V

High Level = Offset + (Amplitude/2)

High level, fow level, amplitude,
and offset are coupled.

The limits are given in the HELP
message.

If control mode 'high level is
active, the high level label
changes to

"High Level: Max. 8§ Volt’
(Max. = maximum).

Device Command:
PULSLEV:HIGH <value>MINJMAX
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HP-IB (interface)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

PERIPHERALS Address:

HFE-TE

Hddress 18

HF 811i8A 1=

HP 8118A is

HF-TH

Rddress

HFE B11HA is

8-26

FIELD

0-30
Interface address: a unique
interface address is required.

CLEAR ENTRY will clear address
conflicts by assigning the lowest
unused address.

At power-off, the address is saved

in RAM and is restored at power-on.
If the RAM data is invalid

at power-on, the address is set

to 18.

Device commmand: none,

[Controlied], default mode
As a device, the instrument can be
controlled by a remote controller.

[Controlier]
As a controller.the instrument can
control a printer and a disc drive,

Address and mode changes are not
allowed while the instrument is
addressed or a service request is
pending. First take the instrument
to the listen idle state and/or
serial poll the instrument,

Device Command: none
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

TIMING Leading:

Channel 1

HP 8118 A-Functions

LEADING EDGE

FIELD

05.5 ns <= Leading <= 99.9 ms

Resolution = L.S[)/See Table §-2.
Default value = 100 ns

‘Fixed value = 5.5 ns (linear)

The leading and trailing edges
must be programmed within

a common range. See Table §-2
and Figure §-2 for edge
information.

The pulse amplitude is reduced
if the edge values are long
(excessive) with respect

to other timing values.

See VERNIER, Chapter 3,

for a description of the vernier
function, auto-ranging,

and edges.

Device Command:
PULSEDGELEAD <value>]MINMAX
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LIMIT

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

QUTPUT Limit:

Channel 1

Uata Farmat

FIELD

[Off], default

The limit function is disabled.

[On]

The iimit function is enabled.

CAUTION: the limit function is not
active if control mode “high level’

is enabled even though

the state = OfY.

NOTE: The levels, amplitude, and
offset are coupled.

The high and low level limits are
set as follows:
. Disable the limit function
if it is enabled.
2. Set the levels
to the required limit value
3 Enable the limil function.

The limit values are included
in the Hmit and level HELP
nessages.

Device Command:
PULSLEV:LIM ONJOFTi0
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

LOW LEVEL

FIELDS

820 V <= Low Levei <=8.12 V

See OFFSET.

Resolution =001 V
Default level =000 V

QUTPUT Low Level:
Offset
Charne! 1
State
Polarity
Hodition

Low Level
Limit :

flata Format

Low Level = Offset - (Amplitude/2)

Low level, high level, amplitude,
and offset are coupled.

The limits are given in the HELP
message.

Channe!l 1

Lt

i
1

Fid

ffzet
Limit

Bata Format

The low level label changes
to the oftset label when
the amplitude Function is
selected.

Device Command:
‘PULSLEV:LOW <value>MINMAX

HP §118A-Functions
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OFFSET

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL
TIMING Qffset:
Low Level
Channetl |
State
Folarity
Hoddition

D¥fset
Limit

Data Format

§-30

FIELD

-8.160 V <= value <= 8.160 V
See LOW LEVEL.

Resolution = 0005 V
Default value = 0.500 V

Offset = High Level + Low Level / 2

Offset, amplitude, and the levels
are coupled.

When the amplitude function is
selected, the low level label
automatically changes to the offset
label.

The limits are given in the HELP
niessage.

Device Command:
PULSLEV:OFFS <value>]MINIMAX
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

TIMING Period:

Timing (PULSE

Far igd

Transition
Leading
Trailing

PERIOD

FIELD

Pulse: 18.0 ns <= Period <= 999 ms
Range: 20 ns <= Period <= 999 ms
Pattern: 9.0 ns <= Period <= 999 ms
Range RZ/DNRZ:

200 ns <= Period <= 999 ms
Range, NRZ:

100 ns <= Period <= 999 ms

Resolution = LSD/See Table 8-1.
Default = 1.00 ms
Period is commeon to channels 1/2/3.

Pattern generator: when

the external clock is enabled,

the period is controlled

by the external clock. The period
label is removed from the display.
Pulse generator:

when trigger mode ’trigger’ is
enabled, the period is controlled
by the external input trigger
signal. The period label is
removed from the displav.

Pulse and pattrn generator:

when control mode “period’ is
enabled. the period is controlled
by an external voltage. The period
Jabel changes to period range (See
the next page.).

Bevice Command:
PULSTIMPER <value>MINIMAX
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PERIOD

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL FIELD
TIMING Period Range: Ranges: See Table 8-1/Figure 8-1.

Default range(Pulse, RZ, and DNRZ):
200 ns to 999 ns
Timing (PULSEY ___
The minimum pulse, RZ, or DNRZ
period (200 ns) occurs
at a control voltage of 20V

on Range |,

Channel 1
Default range(NRZ)
100 ns to 999 ns

If control mode "period’ is active,
the period range label replaces
the period label and is used

to specify the period range.

Transition
Lead g
Tfaiiiﬂg

Device Command:
AINP.CONT.RANG <value>]MINMAX
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POLARITY

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL FIELD

OUTPUT Polarity: [Normal], default polarity

Channels (outputs) 1/2 are output
as specified.

Channel 1

[Complement]
State Channels (outputs) 1/2 are
Folarity inverted.

Addition

Low Lawvel :
Limit

Device Command:
OQUTP:PULS:POL NORMICOMF

lData Format : B
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PRINTER

GENERATOR: PULSE AND PATTERN

DISPLAY

LABEL

PERIPHERALS Address:
Adrress
Type
Type:
Frinter
Fedress
Tupe

8-34

FIELD

0-30
Printer interface address:
A unigue address is required.

CLEAR ENTRY will clear address
conflicts by assigning the lowest
unused address.

At power-off, the address is saved

in RAM and is restored at power-on.
If the RAM data is invalid at
power-on, the address is set to 5.

[None], default
A printer type is not declared.
[Graphics]
Display text appearing in inverse
video is prinfed in an inverse
format.
[Text]
The display text appearing
in inverse video is printed
in the normal manner and
underlined.

Printing is described in Chapter 3

A recommended printer is listed in
Appendix B,

Device Command: none
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

SAVE EXTERNAL Operation:

Name:

PURGE

FIELD

[Purge]
A specified file is deleted
from a magnetic disc.

The instrument must be a controller.

File name

File names are built

with the alpha-numeric keys and
the display alphabet.for example,
USERT in the following figure.
See Chapter 3, CURSOR keys.

Execution: Press EXEC to activate
the operation.

Device Command: none

Operation
Mame

File

EHCDEFGH LIKLMHNOPORS TUYWKY E

HP 8118A-Functions
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RECALL (external)

GENERATOR: PULSE AND PATTERN

DISPLAY FIELD

SAVE EXTERNAL Operation: [Recall], default operation
A setting stored on a magnetic disc
is made the instrument setting.

The instrument must be
a controller.

The hardware is automatically
updated for all parameters that are
part of the recalled setting,

Name; File name
File names are built
with the alpha-numeric keys and
the display alphabet, for example,
USERI in the following figure.
See Chapter 3, CURSOR keys.

Execution: Press EXEC to activate
the operation.

Device Command: none

File

Operation
Mame

BRCOEFGHI TKLMNOPORSTUYRY Z
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RECALL (internal)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL FIELD

SAVE INTERNAL Operation: [Recall], default
Location = (-4

A setting stored in RAM is made
the instrument setting.

The hardware is automatically
updated for all parameters that are
part of the recalled setting.

Fxecution: Press EXEC to activate

the operation,

Common command: *RCL <location>
Related command: *SAYV <location>

(peration
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RESET

GENERATOR: PULSE AND PATTERN

DISPLAY

SAVE INTERNAL Operation:

FIELD

[Reset]

A copy of the reset setting
(standard setting) stored in ROM is
made the instrument sefting.

Updating is automatic for all
parameters of the standard setting,

See Chapter 1], *RST,
for a description of the
standard setting.

Execution: Press EXEC to activate
the operation.

Common Command: *RST

Uperation

ta Siandard Setting

3-38
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

SAVE EXTERNAL Operation:

Name:
Description:

(perat ion
Hame
Oescraiption

SAVE (external)

FIELD

[Save]

The instrument setting is stored

on a magnetic disc.

The instrument must be a controller.

Save before editing because a pattern
cannot be retrieved from the hardware.

The scope of the generator’s saved
setting is identical to the scope

of the standard setting {(pattern
commands do not apply to the pulse
generator).

File name

Setting identification

File names and descriptions are
built with the alpha-numeric keys
and the display alphabet.

See Chapter 3, CURSOR keys.

Execution: Press EXEC to activate
the operation.

Device command: none

File

HP 81 18A-Functions
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SAVE (internal)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL FIELD

SAVE INTERNAL Operation: [Save]
Location = 0-4

A copy of the instrument setting is
stored in RAM.

Save before editing because a pattern
cannot be retrieved from the hardware,

The scope of the generator's saved
setting is identical to the scope

of the standard setting (pattern
commands do not apply to the pulse
generator),

Description:  Setting Identification

The description is built with the
alpha-numeric kevs and the display
alphabet.for example. USER SETTING
in the following figure. See Chapter
3, CURSOR keys.

Execufion: Press EXEC to activate
the operation.

Common command: *SAV <location>
Related command; *RCL <location>

AECDEFGHI TR MNOPORS TV R
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

QUTPUT State:

Output (PATTERMY
GUTPLIT 1

Channel 1

Stmte
Polarity
FAddition

Limit

Hatas Format

STATE (output)

FIELD

[OFF], default state
Channels 1/2 are disabled.

[On]
Channels 1/2 (Qutpuis 1/2) are
enabled,

When enabled, the messages
*Output 1" and "Output 2’ appear
in the second message line.

Device Command:
QUTP.PULSSTAT ONJOFF

HP 8118A-Output
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STROBE TIMING

GENERATOR: PATTERN

DISPLAY LABEL FIELD

TIMING Delay: 74.0 ns <= Delay <= 999 ms
Resolution = LSD/See Table 8-1.
Default value = 75.0 ns

Strobe
Delay programming is not allowed
with data format NRZ. The strobe
delay label is deleted from the
display if both channel | and 2
data formats = NRZ.

Device Command:
‘PULS3TIM:DEL <value>MINJMAX

Width: 9.0 ns <= Width <= 999 ms
Resolution = LSID/See Table 8-1.
Default value = 100 us

Width programming is not
allowed with data format NRZ.
The strobe width label is deleted
from the displav if both channel
I and 2 data formats = NRZ.

Helay
I iddth

Device Command:
PULSITIMWIDT <value>MINJMAX
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STROBE MODE

GENERATOR: PATTERN

DISPLAY LABEL FIELD

QUTPUT Mode: [Bit], default mode
One strobe is output per bit.
Allowed in frame modes 'bit’ and
'word’.

Sirohe

[tade

[Word]

One strobe is output per word

at the first bit of the word.

Allowed in frame mode 'word’ only.

[Frame Start]

One strobe is output at the first
bit of the frame.

Allowed in frame modes 'bit’ and
"word'.

[Frame End]

One strobe is oufput at the fast
bit of the frame.

Allowed in frame modes "bit" and
'word',

Execution: updating is required
to change the hardware.

Device command:
:DATASTR BITIWORD|FSTIFEND
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THRESHOLD

GENERATOR: PULSE AND PATTERN

LABEL

DISPLAY

Threshold:

CONTROL

Trigger

Llock Source iz internal

FIELD

-12.0 V <= threshold <= 2.0 V
Resolution =01 V
Default threshold =24 V

Pulse generator:
The trigger and gate thresholds
are set.

Pattern generator:

The threshold of the external clock
and the trigger (external input)

are coupled, Both are

sef to the value programmed

by the threshold function.

Device Command:
INPTRIGTHR <value>MINJMAX
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GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

TIMING Trailing:
e I TS =R B |
ﬁ;_“mf 1 =il
[idth
Tranpzition
Leading
Trailing

TRAILING EDGE

FIELD

05.5 ns <= Trailing <= 99.9 ms
Resolution = LSD/See Table §-2
Default value = 100 ns

Fixed value = 5.5 ns (linear)

The leading and trailing edges
must be programmed within

a common range. See Table §-2
for the ranges.

The pulse amplitude is reduced
il the edge values are long
(excessive) with respect

1o other timing parameters.

See VERNIER, Chapter 3,
for a description of the vernier
[unction, auto-ranging, and edges.

Device Command:
PULSEDGETRA <value>MIN]MAX
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TRANSITION

GENERATOR: PULSE AND PATTERN

DISPLAY EL FIELD
OUTPUT Transition: [Linear], default transition

Linear edges: programmable,
See LEADING and TRAILING.

{Gaussian]
Cosinusoidal edges: programmable.
See LEADING and TRAILING.

[Fixed]
The leading and trailing edges
are fixed at 5.5 ns each (linear).

Device command:
PULSEDGETRAN LIN|JGA USIFIX

Channel 1

“Tidth

Transition
Leading
Trailing
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TRIGGER (external input)

GENERATOR: PULSE AND PATTERN

DISPLAY  LABEL
CONTROL State:
e [ {gper

State

ftade

Slope

Threshold
CONTROL Mode:

Trigger
Mode

HP 8118A-Functions

FIELD

[Off], default state
The external input is disabled.

[On], trigger and gate only

The external input is enabled.

When a MANUAL function is executed,
the trigger state changes to [OFF],

Device Command:
ANPTRIGSTAT ONJOFF)Ij0

[Auto], default mode
Pulse generator: A continuous pulse
stream is generated,

Pattern generator: A START event is
required before cycling begins.
. START key
2. CONTINUE keyv
3. ANPTRIGSTAR iIMM
4, GINPTRIGCONT
5. *TRG

Device Command: INP:CONT:MODE AUTO
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TRIGGER (external input)

GENERATOR: PULSE AND PATTERN

DISPLAY

LABEL

CONTROL Mode:
(Contd.)
Trigger
State
lode
Slmpe
Threshoid
CONTROL Mode:
(Contd.)
Trigger
htate
flode T
Start on Y
Stop on | Edge

8-48

FIELDS

[Trigger]

Pulse generator: One pulse or
double pulse is generated per
trigger {external input) signal.

The period label at the timing page
is not displayed.

Conflict: The trigger mode
trigger’ and control mode "period’
are incompatible (pulse generator),

Pattern generator: A trigger
(external input) signal is a START
event. See CYCLING.

Device Command: INPTRIGMODE TRIG

[Gate]

Pulse generator: pulses are
generated for the duration
of the gate. The last pulse is
completed.

Pattern generator: the first gate
edge is a START event and

the second gate edge is a STOP
event. See CYCLING.

Conflict: the GATE mode and slope/
start on 'Both” are incompatible,

Device command: INPTRIG:MODE GATE
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TRIGGER (external input)

GENERATOR: PULSE AND PATTERN

DISPLAY LABEL

CONTROL Slope

CONTROL Start on
Trigger
1
o
St
St

CONTROL Threshold

FIELD

Pulse generator: trigger and gate
[positive slope], up arrow, default
[negative slope], down arrow
[Both], double headed arrow

Conflict; ’Both’ and frigger mode
"gate’ are incompafible.

Device Command:
INPTRIGSLOP POSINEG|BOTH

Pattern generator: trigger and gate
[positive slope], up arrow, default
[negative slope], down arrow

[Both], double headed arrow

Conflict: "Both’ and trigger mode
‘gate’ are incompatible.

Device Command:
ANPIITRIG:STAR POSINEGIBOTH

See THRESHOLD
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GENERATOR: PULSE AND PATTERN

DISPLAY

TIMING Width:

FIELD

9.0 ns <= Width <= 999 ms
Resolution = LSD/See Table 8-1.
Default value = 100 us

Channel 1

i

Wiidth

arns 1t ion
ﬁﬁiﬂg
~ailing

Tr.

i

Width programming and

data formats NRZ and DNRZ are
incompatible, The width label

18 not displaved.

Device Command:
PULSTIMWIDT <value>MINMAX

Width Range:

Ranges: See Table 8-1/Figure 8-1.

Default range; 10.0 ns to 999 ns

H control mode "width’ is enabled,
the width range label replaces

the width Iabel and is used

to specify the width range.

Device Command:
ANP:CONT-RANG <value>]MINIMAX

8-50
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TABLE 8-1. PERIOD, DELAY, DOUBLE and WIDTH RANGES

RANGE
NUMBER HANGE RESOLUTION
] EE - 999 ns 100 ps
2 {00 ns - 599 ng i ns
3 lus - 999 us {0 ns
4 10 us - 999 us 100 ns
5 100 us - 999 us | us
6 Il ms - 999 ms 10 us
7 i0ms - 999 ms 100 us
8 00 ms - 999 ms | ms

% Delay: Pulse delay = 75 ns
: Double pulse delay = 20 ns
Period:  Pulse, RZ, and DNRZ = 20 ns
NRZ = 100 ns.
Width: 100 ns.

FIGURE §-1. CONTROL INPUT

OF
ANGE.

.8,

188
88 r
8@ F
8 r
66 -
58 r
48 r
38
2a
18 CONTROL

R TR T WUUE SO TN N WO W INPUT
812345678818 VOLTRGE (V)
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TABLE 8-2. EDGE RANGES

NUMBER RANGE RESOLUTION

55ns -~ 999 ns 100 ps
56 ns - 999 ns I ns
050 us - 999 us 10 ns
50 us - 999 us 100 ns
50 us - 999 us I us
050 ms - 9.99 ms 10 us
50ms - 999 ms 100 us

=1 N W B W R e

FIGURE 8-2. EDGE RANGES

RANGE

= 93.8 NS

|

999 NS

8.5 us

=m 9,499 US

%

58 U8 == 5898 US

== 8,98 MS

~N W D Wy

memr 99.8 MG
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TABLE 8-3. DATA FORMAT and TIMING COMPATIBILITY

TIMING
Delay
Width

Strobe Width
Strobe Delay

TABLE 8-4.

TRIGGER
Trigger

EX.CLOCK

QUTPUT-
Addition

DATA
RZ
NRZ
DNRZ

RZ

YES
YES
YES
YES

DATA FORMATS

NRZ

NO
NO
NO
NO

DNRZ

NO

NO

YES

YES
YES
YES

YES

YES

YES

YES
NO
YES

YES
NO

YES
YES

CONTROL MODE COMPATIBILITY

CONTROL MODES

PERIOD DELAY WIDTH HIGH LEVEL

YES

YES

YES

YES
NO
NO

YES

YES

NO

YES
YES
YES

HP 8118A-Functions
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CHAPTER 9 EDITOR
WORD MODE

CONTENTS ALPHA-LIST KEY LIST
Append Column COPY
Clear Copy Word
Copy Word
Delete Column DELETE
Delete Digit Delete Column
Delete Word Delete Digit
Insert Column Delete Word
Insert Digit
Insert Word INSERT
Modify Append Column
Move Insert Column
Randomize Insert Digit
Set Insert Word
MODIFY

Clear

Modif'y

Randomize

Set

MOVE
Move Word
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APPEND COLUMN

DEFINITION A specified number of columns consisting
of ’zero’ digits are appended at the least
significant display column of both channels.

The word length is increased by the number

of columns appended; however, the following

relationship applies:

3 bits <= (Word-Length)(No. of Words) <= 16834

bits
3 <= Word Length <= 256 Bits
| <= Number of Words <= 3640 Words
Number of bits/frame restrictions:
Word length of 3 = 10920 Bits
Word length of 4 = 14560 Bits
EXAMPLE In the figure on the opposite page:
Channel | 2
Before append: 000001 000001
000001 000001
000001 000001
After append: 0000010 0000010
0000010 0000010
0000010 0000010
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APPEND COLUMN

OUTPUT 1

Hisplay (s Basse Cursor on bord
Words Cursor on Digits
Digits: "

Channel 1 Channel 2
Word  ODigit - H 1

T,

5
i

R times

EDITOR KEY FIELDS EXECUTION
BLUE/INSERT Number of columns EXEC key

to be appended:
T (1) times
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CLEAR

DEFINITION

EXAMPLE

9-4

All bits within the block specified by the from’

and ’through’ fields are cleared to zero.

from’ word < 'through’ word

In the figure on the opposite page:

Channel:

Before clear:

After clear:

If the clear function applies to one channel,

f

IREREY!
BRARN
HETEL

RERDI
000000
000000

no change occurs to the other channel
as illustrated by channel 2 in the example above.

HP §118§A-Modify
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Dats (&

Diapiaoy §
blar ds

Digits: o

i o

|

EDITOR KEY

BLUE/MODIFY

Cursor on dord

Cursor on Digit:

bunde pot

[EEA
[UR—,

L
11

L Trnm Word

FIELDS

Channel selection:
{Channel I}
{Channel 2}
fboth Channels]

from”:

‘}m( E )wﬂ

through”
?_( 2 )_:

HP 8118A-Modify

Chanpel o ———

111111

through

EXECUTION

EXEC key
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DEFINITION

EXAMPLE

9-0

The words specified by the from’ and "through’

fields are copied to the "o’ channel beginning

at the word specified by the ’to’ field.

from’ word < ’through’ word

The copy function does not increase the number

of words in the frame. Thus, the words copied
must be copied to locations within the current

frame. Copying writes over the old data.
Thus, the old data is destroyed.

In the figure on the opposite page:
Channel; i

Before copying: 000000
000000
FHTTHY
INERRE
INNRRE
HitH

After copying: 060000
000000
TEITEHI
IRRRRN
000000
006000

If the copy function applies to one channel,
no change occurs in the other channel

2

000000
000000
RRARN
RRRRE!
FETEDL
INRERE

{00000
000000
[BRERE!
RRRRE
FILEL
FEETH

as tlfustrated by channel 2 in the example above.
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Dizplay i s,

Words
Digits:

o Oigit -

i

S L d e 50

T

"‘-»-

COPY ord

EDITOR KEY

BLUE/COPY

s (T

COPY WORD

Basze Curzar on Word
Cursar on Digit:
—— Channel 1 Channel ¢ ———

i A

! i

WRHERH BEREEA
HEEERE HEE L
it1111 111111
pirtts 111111
111111 111111

from |

through §

FIELDS EXECUTION

Channel selection: EXEC key
[Channel 1]
[Channel 2]

from”
* (1) _through (2) °

)

to™
*(3)
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DELE

DEFINITION

EXAMPLE

9-8

TE COLUMN

The columns from the column pointed to
by the "Cursor on Digit’ field to the ’through’
field are deleted.

The following relationship applies:
"Cursor on Digit’ < "through’ digit

The word length is decreased by the number
of bits deleted.

The following relationship applies:
columns deleted <= (number of columns)-(3),
that is, 3 <= "Word-Length’ <= 256 Bits

In the figure on the opposite page:

’Cursor on Digit’ = 0

Channel: { 2

Before delete: 00111 FITH0O
001111 HHT100
DO01ETH 111100

Afier delete: IBRR 11Ed

THE] HEL
I f1tl

If the delete function applies to onlv one
channel, the same number of columns are deleted
from the least significant digitS of the other
channel as illustrated by channel 2 in the example
above.
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DELETE COLUMN

Tete RNl
Display [§3) Faze Curzor on bord o
bards a Cursor on Higit:
Digits: f )
e Channel 1 Channel o
Word  Tigit - & H
i } i

through

EDITOR KEY FIELDS EXECUTION

BLUE/DELETE Channel selection: EXEC key
[Channel ]
[Channel 2]
[both channels]

‘through”

!_( l )m9
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DELETE DIGIT

DEFINITION The digit pointed to by the "Cursor on Digit’

field is deleted. The word length is not changed.

The effect is:
1. A digit is deleted.

2. The digits to the right of the deleted digit

are shifted lef't one place.

3. A’zero digit is inserted at the least

significant digit position,

EXAMPLE In the figure on the opposite page:

Cursor on Word = |
Cursor on Digit =2

Channel: t

Before delete; t1irtl
110111
N

After delete: ERRER
FEELIQ
11111

9-10 HP 8118A-Delete
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ERRRE
ELLELI
FITETD

THETH
{HEED
ISNRRY



Ois t
lar d; : 3
Digits: b
War Higit =

i

5

E

DELETE DIGIT

EDITOR KEY

BLUE/DELETE

Baze Curzor on Word
Cursor on Digit:
Channel 1 Channe! ¢ ————
i 5
| |
11 1111 1 il
AR ;iiiiz
FIELDS EXECUTION

Channel selection fieldk:
[Channel 1]
[Channel 2]

[both Channels]

HP 8118A-Delete
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DELETE WORD

DEFINITION

EXAMPLE

9-12

The words from the word pointed to
by the "Cursor on Word’ field to

the ’through’ field are deleted.

The following relationship applies:

"Cursor on Word’ < through’ word

The number of words in the frame is reduced
by the number of words deleted. The following

relationship applies:

words deleted <= (No. of Words) - (1), or
I <="No. of Words’ <= 3640 Words

In the figure on the opposite page:

Cursor on Word = |

Channel; ]

Before delete: PHTELY
000000
000000
il

After delete: IRENRA

FHETT

If the delete function applies to onlv one

2

000000
000000
PITEEE
ARNE

000000
0000600

channel, the same number of words are deleted
from the end of the other channel as illustrated

by channel 2 in the example above.
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DELETE WORD

Data NSRRIV

Dizplay [{EEMENERIEEY  Fase:

Hu;dw 4
Diggite: =
Charnel 1 Channel & ———
Word  Digit = i (4
L 1 1

41
1+

111111 ALy

dﬁﬁﬁﬁﬁ T
111111 111111

B +hrounh

EDITOR KEY FIELDS EXECUTION

BLUE/DELETE Channel selection: EXEC key
[Channel 1]
[Channel 2]
[both Channels}

‘through”

(h
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INSERT COLUMN

PEFINITION

EXAMPLE

9-14

A specified number of columns are inserted
before the column identified
by the *Cursor on Digit’ fieid.

The word length is increased by the number
of columns inserted, however, the following
relationship applies:

3 bits <= {(Word-Length)(No. of Words) <= 16384
bits.

3 <= Word Length <= 256 Bits

[ <= Number of Words <= 3640 Words

Number of bits/frame restrictions;
Word length of 3 = 10920 Bits
Word length of 4 = 14560 Bits

In the figure on the opposite page:

Cursor on Digit =3

Channel: I 2

Before insert: TEELTY ISERED!
ARERE: IRERRE
INERER! I

After insert; LHI0TH] FHHITEO
IRR1IRD [EHITHID
THEOTTI LEELTIO

if the insert function applies to one channel,

the same number of columns, consisting of *zeros’,
are appended to the other channel as illustrated
by channel 2 in the example above.
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Date (S

Tisplay |
Words -
Digits:

{J,%L"J . d B i 0 it
)

e
1
E::

EDITOR KEY

BLUE/INSERT

INSERT COLUMN

Cursor on Bord o
Cursor on Digit:

FIELDS

Channel selection:
[Channel 1]
[Channel 2]
[both Channels]

Number of columns

to be inserted:
* (1) times’

HP 8118A-Insert

Charpel &
%
|

i11iil
11111t

EXECUTION

EXEC key
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INSERT DIGIT

DEFINITION A zero’ digit is inserted before the digit
pointed to by the 'Cursor on Digit’ field.
The length of the word is not changed
by the insert digit function.

The effect is as if a digit is inserted,
the digits rotated right one space, and
the least significant digit removed,

EXAMPLE In the figure on the opposite page:
Cursor on Digit = 0
Channel: | 2
Before insert: FHETLO IHTH
After insert: O1HIH BORRE
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INSERT DIGIT

lata B8

Uizplay M

Cursor on Word
Cursor on Higit;

bords i
Digits: k
——— Channel 1
bord  Digit - %
L

EDITOR KEY FIELDS

BLUE/INSERT Channel selection:

[Channel 1}
[Channel 2]
[both Channels]

HP 8118 A-Insert

Channel 2

5
)

EXECUTION

EXEC key
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DEFINITION

EXAMPLE

9-18

A word consisting of 'zero’ digits is inserted

before the word pointed to by the *Cursor on Word’

field.

The number of words in the frame are increased

by the number of words inserted, however,
the following relationship applies:

3 bits <= (Word-Length)}(No. of Words) <= 16384

bits
3 <= Word Length <= 2506 Bifs

I <= Number of Words <= 3040 Words

In the figure on the opposite page:

Cursor on Word = ]
Channel: ]
Before insert: IRRARN
i
IRRR RN
After insert: FHITHL

000000
ARRRN!
LELEET

If the insert function applies to one channel
a word consisting of "zero’ digits is appended
to the other channel as illustrated

by channel 2 in the example above.

Words are added to the end of a frame

by changing the "No. of Words’ specification
at the data format display.

HP 81 18A-Insert
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INSERT WORD

Dats [HERbAe

Display {
Wards
igits:

Cursor on Word
Cursor on Digit:

Chann Eh@nme% g
Wi o Digit - 5 3
1 i 1.
i
ge

EDITOR KEY FIELDS EXECUTION

BLUE/INSERT Channel selection:
[Channel 1]
[Channel 2]
fboth Channels]

EX EC kev

Number of words
to be inserted:
T (1) times’
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MODIFY

DEFINITION

EXAMPLE

9-20

The words specified in the from’ and 'through’
fields are modified to the patterns specified
in the pattern modification fields.

from’” word < "through’ word

The pattern modification fields are initially
filled with points which indicate

that the corresponding digits will not be
modified.

Thus, to create the required modifying pattern.
it is only necessary to enter the required changes
in the pattern modification fields and execute
the function.

The modify function cannot increase the size

of the frame. Thus, only words of the current
frame can be modified.

In the figure on the opposite page:

Channel: |
Pattern modification
fields: 00..00
Before modify: [RRRRE
THT
EEREE
After modify: 001100
001100
- 001100

HP 8118A-Modify
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MODIFY

Data (REQ

Cursor on dWord
Cursor on Digit

Uurdu .

e (hannel 1 Chanrnel £

Word  Digit - K i
b H )

1 111111 }11111
A 111111 111111

through S

fromn Word R

EDITOR KEY FIELDS EXECUTION

BLUE/MODIFY Pattern modification: EXEC key
A1)
"w2).f

from”

’__( 3 )W‘J

through’
?W(4)——"
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M

VE WORD

DEFINITION The words specified by the from’ and 'through’
fields are transferred to a new location
within the current frame, The location begins
in front of the word specified by the ’to’ field.

from’ word < ’through’ word

The word specified by the 'to’ field cannot be
a word specified by the from’ and 'through’
fields; otherwise, a ‘range overlap’ error occurs,

EXAMPLE 1 A forward move is illustrated in the figure
on the opposite page;

Base [HEX]

'to’ field = |
WORD CH.1 CH.2
Before moving: 0 A A
| B B
2 C C
3 D D
4 E E
5 F F
6 A A
After moving: 0 A A
I E B
2 F C
3 B D
4 C E
5 D F
6 A A

If the move function applies to one channel,
no changes occur in the other channel as
illustrated by channel 2 in the example above.
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MOVE WORD

Cursor on Word o

Cursor on Digit: W

Channel o

Display (S,
Wiords
Higit=:

bord Oigiz -~ kl A

| } !

g A f
| B H
2 (. C
E i i
S i
6 A i

Moy E blor o from d

L throunh SR

EDITOR KEY FIELDS EXECUTION

BLUE/MOVYE Channel selection: EXEC key
[Channel ]
[Channel 2}
{both Channels]

from™
* (1) _through (2)
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MOVE WORD

EXAMPLE 2 A backward move s illustrated in the figure
on the opposite page.

Base [HEX]
to’ field = 6

WORD CH.I CH.2

Before moving; 0 A A

I B B

2 C C

3 D D

4 E E

5 F F

6 A A

Alter moving 0 A A

I D B

2 E C

3 F D

4 B E

5 C F

6 A A

If the move function applies to one channel,
no changes occur in the other channel
as iltustrated by channel 2 in the example above.
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MOVE WORD

Display HEIIRGEONIEE Dase: [GEE#E  Cursor on Word
bards 7 Cursor on Digit:
Digits: 1
e [ hannel 1 Chammel 2
Word  Digit = % U
i1 1 1

g A A

1 : B

& { [

3 I [

4 £ E

5 F F

b &

T

EDITOR KEY FIELDS EXECUTION
BLUE/MOVE Channe! selection: EXEC key

[Channel 1]
[Channel 2]
[Both Channels]

from”
* (1) _through (2) ’

U

to™

)w( 3 )w_,
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RANDOMIZE

DEFINITION

EXAMPLE

9-26

The bits within the block of words specified
by the *from’ and "through’ fields are assigned
values from sequences with lengths generated
according to the following formula:

Length = ((2 exponent n) - 1) bits,

from’ word < ’through’ word

A pseudo-random binary sequence, PR BS, is
assigned when the bit length of the block equals
((2 exponent n) - 1), where 2 <= n <= 4.

The start value for the random generator is
defined by the first n-bits of the block,
where n is the exponent from the expression
{( 2 exponent n) - 1). The start value cannot
equal zero.

The value for n is the smallest value substituted
into the expression that yields a result which is
equal to or greater than the number of bits in
the block.

In the figure on the opposite page:
block length =40 (bits 0-39)

n =0, and (2 exponent n}-1 = 63 > 40
Start value =11111}

Channel: |

Before randomizing: BERRRERER SRRANEREN:
SRNRREREE IRERRERRRR

After randomizing; 10101 0100011

1011010010 0111000101

If the randomize function applies to onl y one
channel, no change occurs to the other channel.

HP 8118A-Modify



