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OPERATING AND SERVICE MANUAL

8116A PROGRAMMABLE
PULSE/FUNCTION
GENERATOR 50 MHz

(Including Option 001)

SERIAL NUMBERS

This manual applies directly to instrument with serial
number2334G02896and higher, Any changés made
in instrurnents having serial numbers higher than the
above number wil| be found in a “"Manual Changes”
supplement supplied with this manual. Be sure to
examine this supplement for any changes which apply
to your instrument and record these changes in the
manual. Backdating information for instruments with
lower serial numbers can be found in Section 7
{vellow pages).

® HEWLETT-PACKARD GMEBH 1982
HERRENBERGER STR. 110, D-7030 BOBLINGEN
FEDERAL REPUBLIC OF GERMANY

’
MANUAL PART NO, 08116—-90002

MICROFICHE PART NO.08118-=95002 . PRINTED: JUNE 1984
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CERTIFICATION

Hewlett-Packard Company certiffes that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies 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 Interna-
tional Standards Organization members.

WARRANTY -
This Hewlett-Packard 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
Company will, at its option, either repair or replace products which prove to be defective.

HP warrants that its software and firmware designated by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument.
HP does not warrant that the operation of the instrument, or software, or firmware will
be uninterrupted or error free.

For products returned to HP for warranty service, Buver shall prepay shipping charges to HP
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay
all shipping charges, duties, and taxes for.products returned to HP from another country.

LIMITATION OF WARRANTY ‘
The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, 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. HP SPECIFICALLY DISCLAIMS

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTI-
CULAR PURPOSE.

EXCLUSIVE REMEDIES

' THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.

HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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Figure 1—2. Available .Rack.Mounting Accessories
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Model 811BA

General |nformation

SECTION |
GENERAL INFORMATION |

1-1 INTRODUCTION

1—2 This Operating and Service Manuzl contains in-'
formation required to install, operate, test, adjust and

service the Hewlett-Packard Model 8116A., Figure 1-1

" shows the mainframe and accessories supplied. This

)

section covers instrument identification, description,
accessories, specifications, and other basic information.

1-3 A Microfiche version of this manual is available -
on 4 x 6 inch microfilm transparencies {order number on
title page). Each microfilm contains up to 60 photoduplicates
of the manual pages. The microfiche package also includes
the latest Manual Changes supplement as well as all pertinent
Service Notes.

1-4  SPECIFICATIONS

1-5 Instrument specifications are listed in Table 1—2.
These specifications are the performance standards or fimits
against which the instrument is tested.

1-6 SAFETY CONSIDERATIONS

1—7 The 81168A s a Safety Class T instrument (it
has an exposed metal chassis that is directly connected
to earth via the power supply cable). Before operation,
the instrument and manua!, including the red safety
page, should be reviewed for safety markings and
instructions. These must then be followed to ensure
safe operation and to maintain the instrument in a
safe condition.

1-8 |NSTRUMENTS COVERED BY
MANUAL .
1-9 . Attached to the rear of this instrument is a serial

number plate {Figure 1—-3). The first four digits of the serial
number only change when there is a _significént change to

the instrument. The last five digits are assigned to instruments
sequentially. The.contents of this manual apply directly to

the instrument serial number quoted on the title page. For
instrurnents with lower serial numbers, refer to the backdating-
information in Section VIl of this manual. For instruments
with higher serial numbers, refer to the Manual Change sheets
at the end of this manual. |n addition to change information,

the Manual Change sheets may contain infermation for correct- .

- ing errors in the manual. To keep this manual as up-to-date

and accurate as possible, Hewlett-Packard recommends that
you periodically request the latest Manual Charige supplement.
The supplement for this manual is identified with the manual’s
print date and part number, both of which appear on this
manual’s title page. Complirnentary copies of the supplement
are available from Hewlett-Packard.

HEWLETT~- PACKARD GmbH

1536G 00062 |

BOBLINGEN .... . ..

Figure 1—3. Serial- Number Plate

1-10 DESCRIPTION

1-11 . The HP 8116A Programmable Pulse/Function
Generator _operates over the frequency range 1 mHz

to 50 MHz and upte 32V peak to-peak amplitude.
Capabilities include:

— Multiwaveform generation (sing, square,
triangle, nulse)
— B ns transition time for pulse and square-
wave
— Variable pulse width down to 10 ns
— AM/EM/PWM modulation modes
— VCO control mode
— Fully HP-IB programmable
— Internal and external logari Lhﬁ.u sweep
{Opt. 001)
© — Internal and external burst mede for all
waveforms {Opt. 001)
1-12 A unique self-prompting operating concept,
plus the full HP:1B programmability, provide an easy
means to execute single manual operation or complex
automatic tasks,

1-13 8116A Options.

1—14  Option 001. The 8116A can proyide increased
capabilities with the addltlon of Optlon 001, Added
capabilities include: -

— Logaritlimic sweep {selectabie intérhal or
external triggering) ,

— Counted burst (selectable internal or externai
triggering) '

— Hold input for sine, triangle and squarewave.

1-1
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2 Model-8116 A
1-15 ACCESSORIES SUPPLIED _ 1-17 ACCESSORIES AVAILABLE
1—16 The 8116A is supplied complete with the ITEM . HP PART NUMBER
foilowing items: , Carrying handle -

ITEM HP PART NUMBER Bail Handle Kit 5061-2001
" : Rack mounting adaptors:
750 mA fuse for

o Rack ‘mounting flange and
220/240 V operationor, 21100063 filler panel for rack mounting 5061—0072
1.5 A fuse for

. ‘ a single 8116A,
100/120 V operation 2110-0043 Rack mounting flange B061—-0074
Power cable See. Figure 2—2

and lock link kit 5061—-0094
for rack mounting two 8116A's

1-18 RECOMMENDED TEST EQUIPMENT
1-19 Equipment required to maintain the 8116A is
listed in Table 1—1. Alternative equipment can be sub-
stituted provided that it meets or exceeds the criticat

specifications listed in the table,

Table 1—1. Recommended Test Equipment

Instrument Recommended Required . characteristics - Adequate o Use*
' Model Substitute

Counter HP 5335A 50 MHz, Start/Stop, HP 5345A P, A

‘ : TILAtoB "+ HP BR538 P A
DVM _ HP 3455A DC.1 V~10V, .004 % ace, HP 3456A. P, A
DMM HP 3465A ACI1V-10V HP 3486A P.AT

: BC .ImA - 10mA .
Function HP 3325A 20MHz, THD<.1% ’ P, A
Generator
Real Time Scope | WP 1740A 100 MHz Bandwidth HP 1743A P,AT
Sampling Scope . | TEK 7603 with 1 GHz ' HP 140A/ P A
7T11/7511 and 1410A
| S—3A _

Spectrum HP 3580A 5 Hz — B0 kHz HP 3585A P, A
Analyzer ' .
Spectrum HP 181T/ 350 MHz ' P
Analyzer B557A ‘ ‘
Signature HP B005A |- ‘ HP 5004A T
Analyzer '
LogicProbe | HP 545A TTL o T

‘ * P = Performance Test; A = Adjustments; T = Troubleshooting
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General Information

Table 1—2. Specifications

The following specifications apply with 50 Ohm load
resistance. Qutput levels double when driving into high
impedance {up to 32 Vpp). .
Accuracy specifications apply from.1'5°C to 3500.
For temperatures below 15°C and above 35°C see
"General” information.

WAVEFORMS
Sine, Triangle, Ramp, Square, Pulse, Haversine,
Havertriangle, DC

TIMING CHARACTERISTICS .

Frequency
Range: 1.00 mHz to 50.0 MHz
Resolution: 3 digits

Accuracy Pulse mode or
(% of setting) 50 % duty cycle

10mHz t099.9%Hz T3% *03mHz E3% £0.6mHz
100 kHz to 9.99 MHz 5% 0%
10.0 MHzto 50 MHz *5% ————

#50 % duty cycle

Repeatability: Factor 4 better than accuracy
Jitter: < 0.1 % + 100 ps (50 % duty cycle and pulse
mode) : '
< 0.2 % + 100 ps (= b0 % duty cycle)
Stability: = 0.2% {1 hour)
0.5 % (24 hours)

Duty Cycle (sing, triangle, square}

Range: 10 % to 90 % {1 mHz to 999 kHz)

20 % to 80 % (1 MHz to 9.99 MHz)
Resolution: 1 %
Accuracy: 0.5 digits {100-mHz to 999 kHz)
3.0 digits {1 MHz to 9.99 MHz)

H M

Pulse Width {pulse mode)

Range: 10.0 ns to 299 ms
Resolution: 3 digits
Accuracy: + 5 % of setting£ 2 ns
Repeatability: Factor 4 better than accuracy
Jitter: 0.2 % + 200 ps (width < 10us)

0.1 % (width > 10 us)
Max. Width: Period =10 ns

OUTPUT CHARACTERIST.i Ccs

Output Impedance: 50 Ohm=5 %
Reflection: < 12 % {ampl. 2 100 mVpp)

-Repeatability

Amplitude/Offset

Amplitude and offset are independently variable within
the following two. fevel windows

L8.00V

Level windew - | £800 mV
Amplitude range |- 10.0 mVpp to 99.8 mVpp 100 mVpp 1o 16.0 Vpp
Armpl, resolution | 3 digits . 3 digits

Ampl. aceuracy* | 5% [0.45 dB]

Factor 4 better than accuracy
0to 795 mv

3 digits

(best case 160UV}

+5 % [0.45 dB]

Offset range

Dot795YV
Offset resoiution

3 digits
{best case 1 mV)

Offset accuracy + 1% of setting + 0.5 % of setting
‘ + 1% of amplitude £ 1% of amplitude
t 4mV’ + 40 mV

Repeatability Factor 4 better than accuracy |

* The amplitude accuracy for sine and triangle is
specified at 1 kHz. For other frequencies see the following
flatness specifications.

Amplitude Flatness Sine Triangle

(50 % duty cycle)

1.00 mHz to 898 kHz + 3% (0.26 dB) 3%

1.00 MHz to 9.99 MHz * 5% (0.45 dB) 5%
+ 5% (0.45 dB) + 5%

10.0 MHz to 50.0 MMz - 15 % (1.41 dB} —25%

DC Voltage (all waveform selection keys deactivated)

Range: 0 to£7.95 Vv
Resolution: 3 digits (best case 1T mV)
Accuracy: £ 0.5 % of setting£ 20 mV

WAVEFORM CHARACTERISTICS

Sine {Normal Mode, 50 % duty cycle}
Total Harmonic Distortion {(THD): <1 % (—40 dB},
‘ {10 Hz to B0 kHz)

Harmonic Signals:- More than 34 dB below fundamenta!
{60 kHz to 1 MHz) .
More than 23 dB below fundamental
{1 MHz to 50 MHz, > 20 mVpp
—8 Vpp)

THD may increase by 3 dB below 10°C

Triangle, Ramp

Non-linearity: <% 3 % (10 % to 90 % of amplitude,
100 mHz to 1 MHz}

Square, Pulse.

Rise/Fall time: <& ns {10 % to 90 % of amplitude)
Pulse Perturbations: <* 5 % of amplitude =2 mV

1-3
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OPERATING MODES

Norm: Continuous waveform is generated
Trig*: Each input eycle generates a single output cycle
Gate *:  External signal enables oscillator. First output
cycle synchronous with active trigger slope.
Last cycle always completed.
External Width : External signal wil! be shaped to
{pulse mode only} determine output pulse width and
period. Amplitude and offset
controls are active.

Sweep: Logarithmic sweep for all waveforms
{Opt. 001 only} up to full range {1 mHz to 50 MHz)
between selected start and stop fre-
quency. Sweep time per decade select-
able in 1-2-5 sequence between 10 ms
and 500 s.
Int. Sweep: Continuous sweep cycles.
Ext. Sweep:One sweep cycle generated
on receipt of external
signal.
(Duty Cycle 50 %) )
Burst *: Preprogrammed number of periods
(Opt. 001 only} {1 to 1999) is generated. Minimum
time between bursts is 100 ns. For
bursts with only one period, min time
between bursts is 0 ns.
Int. Burst: {pulse mode not availab!e)
starts burst.
Repetition time: 20 ns to
999 ms
Ext. Burst: {all waveforms}
External signals starts burst.
Freq max =40 MHz

* Startphase of sine and triangle switchselectable to 0°
and —90° for haversine and havertriangle.

"AUXILIARY OPERATING MODES

Man; Simulates external input.

1 Cycle: Pravides a single output period in 1. BURST

(Opt. 001 only} and E.BURST mode.

Auto:  In NORM mode, all parameters can be autoimatic-

ally incremented or decremented with selectable

resolution. Pushing the AUTOQ button activates the
AUTO vernier, which then can be started with the
selected vernier key. AUTO vernier stop is accomp-

lished by an external trigger input or pushing
AUTO.

Limit:  Maximum high and low levels into 50 Ohm can
be limited to protect the device under test. Push-
ing the limit key will set the limits to the actual
levels, which then cannot be exceeded as long as
the made is active.

Compl: Switchselectable normal/complement output.
Disable; Relay disconnects al! output circuitry.

CONTROL MODES {(external voltage modulates.
output signal)

FM (frequency modulation)
Deviation: £ 5 % max
Sensitivity: 1 V for 1 % deviation

Modulation bandwidth: dc to 20 kHz(carrisr frq. < 10MHz)

Hc to 3kHz (carrier frg. > 10MHZ)
AM {amplitude modulationj -

Sensitivity: £ 2.5 V for 100 % modulation depth
+2,56V,~7.6 V for DSBSC
Modutation bandwidth: de to 1 MHz
Envelope distortion: < 1 % for modulation depth less than
90 % {dc to 50 kHz) NOT COMPL)

PWM (pulse width modulation)

Pulse width ratio: 10:1 max

Sensitivity: 6.5V typical for ratio 10:1. ]

Pulse width ranges: 10 ns to 1 s in eight nonoverlappmg
decade ranges

VCO {voltage controlled oscillator)

External voltage iineariiy sweeps Z fuii frequency decades.
Modulation range: 1:100 with 0.1 Vto 10 V

Modulation bandwidth: deto 1 kHz

SUPPLEMENTARY PERFORMANCE.
CHARACTERISTICS

(Supplementary charactenstlcs are intended to provide
information useful in applying the instrument by giving
non-warranted typical performance parameters).

AUXILIARY INPUTS AND OUTPUTS

Ext. Input: Threshold level: + 10 V adjustable
Max input voltage: £20 V
Sensitivity: 500 mVpp
Min pulse width: 10 ns
Input impedance: 10 kOhm
Trigger siope: pos./neg. and trigger off

Control Input Max input voltage: 20 V
input impedance: 10 kOhm

Trigger OutputOutput levels: 0/2.4 V into 50 Ohm

0/4.8 V itito open
Output impedance: 50 Ohm

1—4
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General lAférimation

X-Output {Opt. 001 only}: Increasing X-Output voltage
with increasing sweep frequency. 0 V corresponds to start .
frequency and siope 15 1.5 V/frequency decade. The

max. output voltage is 10 V.

Marker Output {Opt. 001 only): TTL compatible voltage
with positive transition at selected marker frequency.

Hold Input (Opt. 301 only): Main output will hold at the
instantanecus voitage level when input signal becomes

TTL high. Applicable for sine, triangle and square below
10 Hz.

Droop: 0.01 % of amplitude/s
Max input voltage: £ 20 V

HP-1B CAPABILITY

All modes and parameters can be programmed. The
external input threshold leve! is not programmable.

Programming Times
Listen {time for 8116A to receive and verify message)

Data transmission time: 130 s per ASCIl character.
Modes: 11T ms

Waveforms: A\, , /\/ LT 24ms

330 ms L ]
in one string

DTY 60 ms 42 ms

FROQ ‘ 680 ms

wip . 24ms o~ 3B ms

HIL 110 ms> 80 ms

LOL 100 ms

OFS . 150 ms

ENABLE, DISABLE, 60 ms

LtMIT, NORM/COMPL

Talk {time for 8116A to transmit a message)

Learn Mode, Error recognition: 1 ms/character.
Status: < 15 ms.

Settling Times (time to execute message)
Frequency, Duty Cycle, Width, Amplitude: 5 ms
Offset, DC Voltage: 30 ms

GENERAL

‘Warm-up Time: 15 min to meet all specifications

Environmental:

Storage temperature: —40°C to 70°C

Operating temperature: 0°C to 55°C

Accuracy Specifications apply from 15°C to 35°C.
Accuracy derating factor for temperatures

outside this range: 1+ 0.05 x A°C.

APC is the temperature deviation below 15°C and
above 35°C.

Humidity Range: 95 % R.H., G°C to 40°C.

"Power-off storage:  After eight hours of operation,

battery maintains all current
.mode and parameter informa-
tion up to half a year with
instrument switched off.

_Power: 100/120/220/240 V rms 45 %, —10 %;

48-440 Hz 120 V58 max,
Weight: Net 5.9 kg {13 Ibs), Shipping 8.0 kg (18 1bs}.
Dimensions: 89 mm high, 213 mm wide, 450 mm deep
(3.6 x8.4x 17.7 in)

Options:

001 Burst, Sweep and Hold

910 Additicnal Operating and Service Manual
(Part No.: 08116—20001},

EXAMPLE: .

"M1IW3FRQ1KHzDTY20% HIL3VLOL1VD1”

transmission interpreter hardware

. \ , settling time

{ T I

130 us - Character | n . parameter

= 3.8 ms ‘M1 11ms FRQ
W3 24ms DTY ” 42ms e

troller free HIL uTier émpty

controter S60ms D1 60ms (CRLF)

LOL
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' SECTIONHN
. INSTALLATION

2-1 INTRODUCTION

222 This section provides instatlation instructions for
the instrument and its accessories. Tt also includes infor-
mation about initial inspection and damage claims, pre-
paration for use, and packaging, storage and shipment.

23 TNITIAL'!NSPECTI‘ON

2—-4 Lnspect the shipping container for damage. If
the container or cushioning material is damaged, it
should be kept unti! the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The contents
of the shipment should be as shown in'Figure 1—1 plus
any accessories that were ordered with the instrument,
‘Procedures for checking the electrical operation are
given in Section 4. 1f the contents are incomplete, if
there is a mechanical damage or defect, or 1f the instru-
ment does not pass the operator’s checks, notify the
nearest Hewieti-Fackard office. Keep the shipping
materials for carrier's inspection. The HP office will
arrange for repair or replacement without waiting for
settlement.

2-5 PREPARATION FOR USE

To avoid hazardous electrical shock, do not perform
electrical tests when there are signs of shipping damage

1o any portlon of the outer enclosure (covers, panels,
meters).

2—6 Power Requirements .

2-7 The instrument requires a power source of
100/120/220 or 240 Vrms (+5 % — 10 %) at a frequency
of 48—440 Hz single phase. The maximum power con-
sumption is 120 VA,

. and fuse selectlon

installation

-

2-8 /\ Line Voltage Selection

CAUTION }

BEFORE SWITCHING ON THIS, lNSTRUMENT make
sure that the |nstrument is set to the loca| line voltage.
The line vo!tage selector smtches an be seen through the
lefthand side of the |nstrument cover to the rear. The
correct satting for the country of destination will have
been made at the factory. The instrument power fuse is
located on the rear panel. To access the line selector
switches, first DISCONNECT the power cord, then
remove instrument top cover by releasing the captive
securing screw at-rear and sliding cover off.

CAUTION

Do not change the LINE SELECTOR sw1tch settings
with the lnstrument on or with power connected to
the rear panel

.,(.

2"—9 Frgure 2-1 provides |nformatton for llne voltage

VOLTAGE:

Figure 2 1. Sliding Switches Posmons for dn‘ferent
. “Line Voltages o
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2—10 Power Cable 2—11  In accordance with international saféty standards,

To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is
switched on: '

a. If.this instrUment is to be energized via an
autctransformer for voltage reduction, make sure that
the common terminal is connected to the grounded pole
of the power source. '

h. The power cable plug shall only be inserted into
a socket outlet provided with a protective ground con-
tact. The‘protective action must nat be negated by the
use of an extension cord without a protective conductor.

c. Before switching on the instrument, the pro-
tective ground terminal of the instrument must be con-
nected to a protective conductor of the power cable,
This is verified by checking that the resistance between
the instrument chassis and the front panel and the
ground pin of the power cable plug is zero ohms.

NEMA TYPE ANSI 73.11,
HP Part No. 8120—1348

" ®

SCHUKO TYPE CEE 7
HP Part No. 8120-1689

P W

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTRAL = BLUE

GROUND = YELLOW/GREEN

B.5.1363 [ asc112 ‘
HP Part No. 81201361 - | HPPart No. 81201388

LINE = BROWN
NEUTRAL =BLUE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTRAL = BLUE.

GROUND = YELLOW/GREEN

Figure 2—2, Power Cables Available: Plug Identification

2-2

this instrurment is equipped with a three-wire power cable.

When eonnected to an appropriate ac power receptacle,

this cable grounds the instrument cabinet. The type of
power cable shipped with each instrument depends on
the country of destination. Refer to Figure 2—2 for the
part number of the power cords avaiiable.

2-12  The following work should be carried out by a
qualified electrician and all local electrical codes must be
observed. If the plug on the cable suppiied does not fit
your power outlet, or if the cable s to be attached to a
terminal block, then cut the cable at the plug end and
re-wire it. The colour coding used in the cabie will depend
on the cable supplied (see Figure 2—2). if a new plug is
to be connected, the plug should meet local safety re-
quirements and include the following features:

adequate load-carrying capacity (see table
of specifications in Section 1)
ground connection ‘

cable clamp
2—13 HP-1B Connector

2—14  The rear panel HP-IB connector (Figure 2—3)
is compatible with the connectors on Cable Assemblies
10833A, 8, C and D. If a cable is to be locally-manufac-
tured, use connector male, HP part number 12510293,

SHIELD
GND
11 ATN.
GUARDGROUNDS | 1p SRQ
TWISTED WITH ] LEC
PIN CONNECTIONS <
(GND AT SYSTEM NDAC
CONTROLLER) 7 NRFD
. : 6 DAV
REN EOI
D108 DIOG
D107 DIO3
DICG DIO02
D105 0101,
TYPE 57
MICRORIBBON
CONNECTOR.

Figure 2—3. HP-IB Connector
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2—15 HP-IB Logic Levels

2—-16 The 8116A HP-IB lines use standard TTL logic.
Logic fevels are as follows:

True = |ow = digital ground or 0V dec to +0.4V dc,
False = high = open or +2.5V dc to +5V dc.

Alj HP-IB lines have LOW assertion {"'1"") states. High
states are held at +3V dc by pullups within the instru-
ment. When a line functions as an input, approximately
3.2mA of current is required to pull it low through a
closure to digital ground. When a line functions as an
output, it will sink up to 48mA in the low state and
approximately 0.6mA in the high state.

CAUTION §

Isolation. The HP-1R line screens are not isolated from
outer chassis {frame) ground.

2—17 Operating Environment

The operating temperature limits.are 0°C to 56°C. The
specifications also apply over this temperature range.

2—-18 CLAIMS AND REPACKAGING

2--19 Claims for Damage

2--20 If physical damage is évident or if the instru-

‘ment does not meet specification when received, notify

the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair
or replacement of the unit without waiting for settle-
ment of the claim against the carrier.

2—21 Storage and Shiﬁment

2929 The instrument can be stored or shipped at
temperatﬁres between —40°C and 75°C. The instrument
should be protected from temperature extremes which
cause condensation within it.

Instaliation

2—23  if the instrument is to be shipped to a Hewlett-
Packard Sales/Service Qffica, attach a tag showing owner,
return address, model number and full serial number and

the type of service required. The original shipping carton
and packaging material may be re-usable

but the Hewlett-Packard Sales/Service office will also
provide information and recommendations on materials
to be used if the-original packing is not available or re-
usable. General instructions for re-packing are as follows:

1. Wrap instrument in heavy paper:or plastic.

2. Use strong shipping container. A double wall
carton made of 350-pound test material is adequate,

3. Use enough shock-zbsorbing material {3 to 4-inch
layer) around all sides of instrument to provide firm
cushion and prevent movement inside container.
Protect control panel with cardboard.

4, Seal shipping container securely.

5. Mark shipping container FRAGILE to encourage
careful handling. ' ' ‘

8. In any correspondence, refer to instrument by
modet number and serial number.
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B3H6A PULSE/FUNCTION GENERATOR 50 MMz
HEWLETT » PACKARD
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OUTPUT CONTROLS / CONNECTORS

@' LIMIT pushbutton, Maximum high{HIL) and low (LOL)
levels into 50 Ohm can be limited to protect the device under
test. Pushing the LIMIT key sets the limits to the currently
active levels, which cannot be exceeded as long as the LIMIT
key is active (pushbutton LED Hluminated).

@) COMPLEMENT pushbutton. Provides switch-selectable
normal/complement output. When pushbutten LED is illumi-
nated, output is compiement.

@ HP-IB device address switch (5 bits A1 to Ab).
@ HP-I1B connector.

@ X-QUTPUT connector {Opt. 001). Delivers increasing
output voltage with legarithmical ly increasing frequency in
sweep mode. 0 V corrasponds to start frequency, and slope
is 1.5 Vfirequency decade. The maximum output voltage
is 10V,

@ MARKER OUTPUT connector {Cpt. 001}, Provides a
TTL compatible voltage with positive-going step at the
selected marker frequency in sweep mode.

L e O D e Al

REAR PANEL CONTROLS / CONNECTORS

“Hi =W
Sz N

@ DISABLE pushbutton. Pressing this pushbutton disahl
the 8116A output, (Disable state indicated by illuminated
LED),

Q TRIG QUTPUT connector, BNC connector for péo
a trigaer output signal,

@ QUTPUT connector, BNC conrnector for providing th'ie'
8118A output signal, )

@ HOLD INPUT connector (Opt. 001). Anin
at this connector causes the 8116A output to

voltage instantaneous to the input signal attain|
high. Applicable for sine, triangle and squareys

@ FUSE. Accepts standard fuses to providk
protection in case of current overload. A 750
fuse must be used whan operating from a'22@
source, A 1.5 A fuse is used when operating
100/120 V power source,

@ LINE. A three pronged receptacle Eo'
ground through the power cable for ope
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PARAMETER/WAVEFORM SELECTION

@ ERROR LED. Indicates erroneous mode settings and
incompatibie timing settings.

@ Digital display, Indicates numerical value of currently
displayed parameter.

@ Units LEDs. Indicates in which units the currently displayed
parameter is measured.

6 VERNIER rocker keys. Used to vary parameter values.,

@ RANGE rocker key. Used to change the range of the curr-
ently selected parameter.

' @ to @ Parameter selection pushbuttons and their associa-
ted mnemanics. On pressing a pushbutton, the built-in LED
illuminates and the current value of the selected parameter be-
comes displayed. For each pushbutton, the selected parameter
is indicated by an illuminated mnernonic (automatically con-
trolled by the §116A). Once selected, the parameter value can
be varied via the RANGE/VERNIER keys. Individual details
of each pushbutton are given in the fellowing:

@ (Option 001). Only active in sweep modes, and selects
sweep start frequency {STA) parameter for display and setting.

@ (Option 001). Selected mode determines mnemonic illumi-
nation, henee parameter selection, Mnemonics are:

RPT: REPEAT is illuminated to indicate that the “time
between bursts™ is currently selectable.
or STP: STOP is illuminated to indicate that “sweep stop

frequency”’ is currently selectable,

@ {Option 001}. Selected mode determines mnemenic illumin-
ation, hence parameter selection. Mnemonics are:

BUR: BURST. lfluminated to indicate that ""burst number”
is currently selectable.
or SWT: SWEEP TIME, iluminated to indicate that SWEEP

TIME is currently selectable. : o

@ Selected mode detarmines mnemenic illumination, hence
parameter selection. Mnemanics are:

MRK: MARKER (Opt. 001). Only illuminated in sweep
. modes to indicate that "sweep marker frequency”
is currently selectable,
or FRQ: FREQUENCY. llluminated in ali modes, except

sweep modes, to indicate that “frequency” is
currently selectable.

@ Selected waveform determines mnemonic iliumination hence
parameter selection. Mnemonics are:

WID:  WIDTH. llluminated with pulse waveforms salected
to indicate that "width"’ is currently selectable.
or DTY: DUTY CYCLE. llluminated when sine, triangle

{ramp) or squarewave is seiected to indicate that
"duty cycle” is currently selectable, (RANGE key
and lefthand VERNIER key inactive),

@ Parameter selecticn is user-dependent, Pressing pushbution

once selects parameter indicated by currently illuminated
mnemaenic. Pressing the illuminated pushbutton a second time
changes parameter selection {mnemonic illumination} e.g. HIGH
LEVEL {HIL} to AMPLITUDE {AMP) or vice-versa.

@ Pararmeter selection is usér-dependent, Pressing pushbutton
once selects parameter indicated by currently iiluminated
mnernonic. Pressing the illuminated pushbutton a second time
changes parameter selection {mnemonic iflumination) e.g. LOW
LEVEL {LOL) to OFFSET (OFS) or vice-versa.

@ Waveform pushbuttons, Select the desired waveform to be
generated by the 8116A output. The currently selected wave-
form is indicated by an itluminated pushbutton LED. Pressing
the illuminated pushbutton a second time switches waveforms
off for d,c, mode.

@ AUTO pushbutton. In NORM mode only, all parameters

can be automatically incremented or decremented with selectable
resolution, Pushing the AUTO pushbutton activates the AUTO
VERNIER, which can then be started with the selected VERNIER
key. Any of 3 conditions causes an AUTO VERNIER ""wait’’ state
Le. AUTO VERNIER active, but no increment/decrernent takes
place, The conditions are:

1. Timing error exists.
2. At instrument specification limits e.q. frequency 50 MHz.
3. At output level limits set via the LIMIT key.

AUTO VERNIER switch-off is accomplished by any of the
following:

1. External trigger input.
2. Pressing any kay other than the VERNIER keys.
3. Pressing the AUTO key.
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OPERATING AND CONTROL MODE SELECTION

o This pushbutton returns the 8118A to local manual
operation. (NOTE: Pushbutton disabied when LOCAL LOCK-
OUT command sent by the controtler to the 8116A).

in local mode pressing this pushbutton causes the currently
selected HP-1 B address to be displayed.

o Program status LEDs. When illuminated, they indicate the .
following:

Indicates REMOTE control and all frontpanel push-
buttons are disabled {except LCL).

[ndicates that the 8116A is being ADDRESSED
under program control, aithough frontpanel push-
buttons may be operationat depending on wether
the AMT LED is lit or unlit.

indicates that the SERVICE REQUEST has bean
sent to the controlier.

RMT:

ADS:

SRQ:

o Standard mode selection pushbutton and associated LEDs.
Repetitive operation of this pushbutton steps through the modes
in the sequence indicated by the LED cofumn,

The maodes are as follows:

NORM: NORBMAL mode with internal rate generator free-
running.

A TRIGGER signal, either at the EXT INPUT
connector ar via the MANUAL pushbutton,
initiates one ouiput pulse.

A GATE signal, either at the EXT INPUT connec-
tor or via the MANUAL pushbutton, generates &n
autput for the duration of that signal.

{Pulse waveform only). The EXTERNAL WIDTH
mode allows the signal applied ta the EXT INPUT
to be shaped in order to determine output pulse
width and period.

TRIG:
GATE:

E.WID:

o Option mode selection pushbutton and associated LEDs,
Repetitive operation steps through the medes in the same sequence
as the LED column, The modes are as Tollows:

1.SWP: [INTERMNAL SWEEP. Contmuous sweep cycles
between the selected start and stop frequency.
Frequercy increment is logarith mic. Sweep direc-
tion always upwards.

EXTERNAL SWEEP. A triggér signal, sither at the
EXT INPUT connector or via the MANUAL push-
button, generates a single sweep between the start
and stop frequencies. (Further triggering details are
given later in this section under External Triggering/
MANUAL descriptions},

(Pulse waveform excluded), INTERNAL BURST.

" Preselectad number of cycles (1 to 1999) generated
continuously. Time between bursts set via RPT key.
(All waveforms), EXTERNAL BURST. A burst
trigger, either at the EXT INPUT connector or via
the MANUAL pushbutton, generates a preselected
number. of output cycles {1 to 1988},

E.5WP:

[.LBUR:

E.BUR:

Figure 3—1. Controls and Indicators {Option 001 inciuded)

0 Control mode select pushbutton and associated LEDs. Repe-
titive operation steps through the modes in the same sequence
as the LED column. The modes are as follows:

FM: FREQUENCY MODULATION mode, The 8116As
output can be frequency modulated by applying
a voltage to the frontpanel CONTROL INPUT
connector.

AM: AMPLITUDE MODULATION mode. The 81168A’s
output can be amplitude modulated by applying
avoltage to the frontpane! CONTROL INPUT
connectar.

PWM: PULSE WIDTH MODULATION mode. The 8116A's
_ output can be pulse width modulated by applying
a volitage to the frontpanel GONTROL INPUT
connector.
VCO: VOLTAGE CONTROLLED OSCILLATOR mode.

[n this mode, a signal applied to the CONTROL
INPUT connector determines the 8116A output
frequency. .

o Phase pushbutton. In TRIG, GATE and optional BURST
maodes the start phase may be shifted through =80 degrees in
sine ar triangle generation using this pushbutton. Haversine or
havertriangle can thus be generated..

o LINE switch, Power on/off pushbution,

o TRIGGER SLOPE pushbuttons. In external triggering modes,
the trigger slope of the signai applied to the EXT INPUT connec-
tor Is selected using these pushbuttons. The currently selected
siope is indicated by an ifluminated pushbuttan LED.

o EXTERNAL INPUT connector. BNC connector for external
trigger signals.

m LEVEL adjust. Enables the external input trigger level to be
adjusted in the range —10 V10 10V,

m MANUAL pushbutton. Used 1o simulate an external trigger
signal. in optional sweep modes, it starts a single sweep cycle
and resets from stop frequency to start frequency.

@ 1 CYCLE pushbutron. (Opt. 001). Pressing this pushbutton
generates a single output period in I.BURST and E.BURST
modes. .

@ CONTROL INPUT connector. BNC connector for external
cantrol signals.
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SECTION Il
OPERATING AND PROGRAMMING

3-1 INTRODUCTION

3-2 The following operating information explains
the functions of the controls and indicators of the
Model 8116A Pulse/Function Generator. Front and rear
-panel controls, indicators and connectors are identified
and briefly described in Figure 3—1, which should be
read before continuing with the following description.
Programming information is given at the end of this
section. ‘

3-3 SPECIAL OPERATING CONSIDERA-
A TIONS

3-4 Read the following four notes bafore applying
power to the Maodel B116A.

1. Read the Safety Sumimary at the beginning .
of this manual. '

2. Ensure the power selectar switches are set
properly for-the power source beirg used to
avoid instrument damage. This can be done
.by checking the line selection label.on the rear
panel. .-

. CAUTION: Do not change the LINE SELECT
_switch setting with the instrument on or with
. power connected to the rear panal,

3. Ensure that load cannot Ee ovérdfivenhy the
8116A output (18 Vpp into 50 ©; 32 Vpp into
high impedance). . -

4.Da not apply an external voltage or
‘aledtrostatic discharge (ESD) to the
output connectors.

3-5 OPERATOR'S CHECKS

3-6  The 8116A performs a "self check’ at power
switch-on. During this check, all LED’s.should be
momentarily lit. In the event of a fault, an error code

appears in the 8116A frontpanel digi‘gal display. The error

codes are as follows:

Operation
- Indicates that a frontpanel key is
jammed in the despressed position.
E11-— Indicates a fault by Auto Vernier/
External Sweep Trigger
E21— Indicates a fault in the interna! rep.
rate generator
E31— Indicates a fault in the internal width

circuits. The width setting in pulse
mode and the ‘time between bursts’
in LBUR mode are affected.
E41/42— indicates an output amplifier fault.
E51-E62 Error indications for dedicated
service tests.

3—7 OPERATING INSTRUCTIONS

3-8 Operating modes and parameters can be set on
the frontpanel {local oparation) or programmed using
the HP-1B. The current operating mode is indicated by an
illuminated LED in the MODE column on the frontpansl.
Parameter selection for the 8116A digital display is
indicated by an illuminated pushbutton LED. Similarly,

‘current output wavefarm is also indicated by an iflumina-

ted pushbutton LED.

3-9 At power switch-on, the 8116A performs a
self-test and automatically assumes the operating state
prevailing at switch-off with the output disabled '
(DISABLE key LED it} to protect externally connected
devices. The operator should then select the required
mode (NORM, TRIG, GATE, EWID or'an Opt. 001
mode when available) and output waveform. Upon
selection, the 8116A automatically disp1ays the para-
meters {mnemonically e.g. FRQ, DTY, AMP, OFS)
which can be set within this mode. Parameter keys
other than those which select the displayed parameters
are not operational.

3—10 Pressing a parameter key then calls the current
value of that parameter into the 8116 A digital display,
and a new value can be set using the RANGE and
VERNIER keys. When all parameters are set to the re-
quired values, the DISABLE key should then be pressed
to-enable the output {key LED no longer illuminated).
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3—11  In addition to the operating modes, the 8116A
offers 4 control modes for modulating or controlling the
output signal i.e. FM, AM, PWM, VCO. Table 3—1 shows
which control mode can be combined with which operat-
ing mode. In the event of the operator selecting an
erroneous combination e.g. EWID and FM, the 8116A
automaticailly displays ERROR and the EWID and FM
LED's wili flash. Similarly, in NORM mode, when the
operator makes incompatible timing settings (e.g. width
greater than frequency) the 8116A displays ER ROR.

Table 3—1. QOperating/Control Mode Combinations

Modul::" NoRMm | TRIG | saTe | 2wip |1swe | Eswe | 1.2UR | E.BUR
N . . . - . . -
AM . » . (1) L] - »{2) L]
PWM oitt | owiar | e | = o1} | - {1
veQ - @ . - - - - .

» = All waveforms

+{1} = Pulss waveform aniy

+{2} = All wavaforms except pulse
— = Error combination

3-12 PARAMETERS

3—13 ' Figure 3—2 (Timing) and Figure 3—3 (Output
Eevels) itlustrate the output signal parameters of the
standard 8116A. A description of the various parameter-
setting controls is given in Figure 3—1.

p——T

'
E"w* W/T %= DTY
SQUAREWAVE i\

20%(DTY)

T ~ 1/8116A FREQUENCY (FRQ)

* TRIG QUTPUT

WIDTH
— {w|D} ~

PULSE OUTPUT L }

Figure 3—2. Timing Parameters

HIGR LEVEL{HIL)

Model 8164

3—14  As described in Figure 3—1, the parameter
selection of the amplitude/offset keys is user-dependent.
With any change to the HIL or LOL settings, the 8116A
automatically calculatss and stores the new amplitude
and offset values.

3-15 Option 001 mode parameters are explained
and illustrated under the respective mode description.

3-16 VERNIER/RANGE OPERATION

3—17 The vernier comprises 3 rocker-switches corres-
ponding to the 3 display digits. Incrementing/decrement-
ing a display digit is accomplished by pressing the upper/
lower switch section respectively. {Continuous pressing
causes continuous increment/decrement of the related
display digit).

3—18 The RANGE Kkey is also a rocker-switch for
multiplying/dividing the displayed value by factor 10.
For the offset parameter, pressing the key twice provides
a quick means of setting O V.

3-19 AUTO VERNIER OPERATION

3-20 In NORM mode only, all parameters can be -
automatically in.cremented/decreme'nted with selectable
resolution. To activate AUTO VERNIER operation, first
select the parameter to be incremented/decremented,
then press the AUTO key: AUTO VERNIER can now
be started by pressing any of the VERNIER keys.

3—21 There are 3 conditions, any of which causés an
AUTO VERNIER 'wait’ state Le. AUTO VERNIER
active (key LED lit}, but no increment/decrement takes
place. The conditions are: '

1. timing error exists

2. at instrument specification limits e.g.
frequency 50 MHz

3. at output level {imits set via the LIMIT key.

SQUARE/PULSE .

CFFSET LEVEL (OFS}————= /\M\/—;SS_/\/\‘SS‘dJ‘-—%::%’T“:~
LOW LEVEL [LOL} . — = — = — == — —— = 55 sSs

AMP = AMPLITUDE

Figure 3—3. Ou_tput ! evel Parameters

3-2
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AUTO VERNIER switch-off is accomplished by any of
the following:

1. external signal to the EXT INPUT connector

2. préessing any key other than the vernier keys
3. pressing the AUTO key. '

3-22 LIMIT OPERATION -

‘3-23 Maxu’num high (HIL} and low {LOL) levels into

50 Ohm can be set to protect the device under test.
Pushing the LIMIT key sets the currently active high and
low levels as the 8118A output limits — which cannot be
exceeded as long as LIMIT operation is active (key LED
lit).

3--24 EXTERNAL TRIGGERING

3-25" Five pushbuttons, a trigger level adjust and

BNC connector {(EXT l_NPUT} facilitate external triggering
of the 8116A. The function of the individual pushbuttons
in the various external triggering modes is described in

the following.

3-26 -90°

3-27 With TRIG, GATE or E.BUR (Opt. 001) mode
selected, and output waveform set to sine or triangle,
pressing this pushbutton shifts the start phase to —90°.
As a resu't, haversine and havertriangle signals can be
generated by the 8116A,

328 Trigger Slopes

3—29 Positive or negative slope is selectable for
triggering on the signal applied to the EXT INPUT
connector. With no slope selected {both key LED's off),
the EXT INPUT is switched off.

3-30 Triggering level on the selected slope Is set via
the LEVEL adjust.

3-31 Note that in E.SWP mode {Opt. 001}, two
trigger pulses may be required. !f the 8116A is not set.
to the start frequency (STA) i.e. STA key LED not
flluminated, the first trigger pulse sets the 8116A to the

STA frequency. The second trigger pulse then starts
the sweep.

Operation

3—-32 MANUAL

3-33 Inexternal irigger modes, the 8116A can be
triggered manually via the MAN pushbutton:

TRIG Mode. Each operation of the MAN key
.generates one output cycle, cycle time being
determined by the 8116 A frequency setting.’

GATE Made. The 8116A outputs continuously
for as long as the MAN key is depressed. Fre-

quency is determined by the 8116A frequency
setting.

E.SWP Mode {Opt. 001). MAN key operation
starts the sweep only if the 81168A is set to the
start frequency (STA) i.e. STA key LED illumi-
nated. Otherwise, MAN key must be pressed
twice; the first time to reset the 8116A to STA,
the second to start the sweep.

E.BUR Mode {Opt. 001), Each operation of
the MAN key triggers a burst output.

3-34 1 CYCLE (OPTION 001)

'3-35 I EBUR and 1.BUR modes, each operation of

this Key generates a single cycle at the 8118A output.

3-36 . STANDARD PARAMETER SET

3-37 The Standard Parameter Set is available for
iwo reasons. Firstiy it serves to overcome RAM corrliption,
should it occur as a result of battery charge deterioration,
by giving an error-free display at switch-on. Secondly,
when incompatible mode selection causes an error condi-
tion (i.e. E.WiD and Sine), the instrument may be switched
OFF then ON again to revert to the Standard Parameter
Set, thus overcoming any condition previously displayed.
The Standard Parameter Set is as follows:

NORM o ii i it ne e ON
FRO {(aCtive) - evvuvennninn.. 1.00 kHz
DTY o e 50 %
- +H5hV
1 D5V
...................... ON
Selecting |.SWP mode gives
STA ittt i e 1.0Q kHz
STP .. iiean e e aeees 100 kHz
SWT Ve e 50 ms
MBK ittt it e e 1.00 kHz
I 50 %
| +0.56 V
1 ] -05V
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Selecting I.BUR mode gives:

] S 100 ms
BUR .. it i et 1

FRO & ittt st i s vt cn e erans 1.00 kHz
5 50 %
| +05 V
0 —-05V

Selecting E.BUR withdraws the RPT parameter from the
display mnemonics.

Selecting Pulse mode makes WiD available (500 us).

The Standard Parameter Set can be accessed when the
8118A is operating on the HP-1B by sending the
command:

CLR 7 {BASIC} CLEAR7 (HPL)

3-~38 CONTROL MODES

3-39 The 8116A output signal can be modulated

{AM, FM, PWM)} or controlled {VCO} by applying a

signal to the CTRL INPUT connector. Table 3—1 indicates
the permitted operating mode/control mode combination,
a brief description of each control mode being given in
the following. For spacification details in each mode —

see Table 1-2.

Vourt
{OUTPUT)

HILA

\J.

V
B | s
LOL + .

Model 8T18A

3-40 FREQUENCY MODULATION (FM)

3—41 The B116A’s output can be frequency moduiated
by applying a signal to the CTRL INPUT connector.

3~42 AMPLITUDE MODULATION (AM)

3—43 The 8116A’s output can he amplitude modulated
by applying a signal to the CTRL INPUT connector. A
ground symmetrical modulating signal provides a modu-
lation of 0—100 %. 200 % modulation {(DSBSC) can also
be obtained. Figure 3—4 illustrates 100 % modulation

and DSBSC. :

3—-44 PULSE WIDTH MODULATION {PWM)

3-45  In pulse mode, the 8116A"s output can be pulse
width modulated by applying a signal to the CTRL
INPUT connector. Pulse width modulation is available

in any one of 8 non-overlapping decade ranges, as illustra-
ted in Figure 3—5. '

- AMPLITUDE
AS SHOWN IN
21164 DISPLAY

i

|

i

f I

i s
Vnvion ! [ !
(CTAL INFUT} | | : 1
[ 1 |
I |

* |
!

+25V T
' 1
ov -_/\/
-2.5V4

=7.5V+

1
|
I
i
- 1
i
1
,
|
t
i
|

100 % Modutatian

DSBSC

Figure 3—4. Amplitude Modulation

3-4
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Vin
(CTRL INPUT)
1

LBV

sv

B +3V_ "
+2VT
1V —

av

-1V
-2 Y
--3\'—
P RVES

=5 —

—5v

Figure 3—b. PWM Characteristics

Vin
{CTRL INPUT)

MAX FRQ SETTING
%3 - - : (MAX. foye)

MIN FRQ SETTING

&
3
1
i

e y T T ; i ; | : ' fout (Hz)
wt 1?3 12 101 1c:° 1?1 1|02 1?3 1?4 1?5 1?5 1c}7 |
W0bs im 10m 10em 1 10 100 1K 10K 10K 1M 10M SOM
| Figure 3—-6. VCO Characteristics
3-46 VOLTAGE CONTROLLED OSCILLATOR 3-48° OPERATING MODES

(vco)

- - 3-49  Each of the 8 operati dard and
3-47 I this mode, a signal applied to the CTRL _Each of the 8 operating modes (standard an

INPUT connector determines the output frequency Opt. 001} is described briefly. For each mode, a short
\ R r procedure is given to aid quick mode entry together with

QUtPUt frequency range is a maximun 1:100 as shown timing diagrams to iliustrate the various outputs in the
in Figure 3-8. . described mode. Each 8116A operating made illustration
Range selection is automatically determined by the highlights the parameter mnemonics, hence parameter

8116A frequency (FRQ) setting, the selected range settings for the presented mode.
) being that whose upper decade brackets the FRQ : :

setting. Figure 3—6 gives a range selection example.

for an FRQ setting of 500 Hz.
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NORM MODE

Model 81184

) [] " 8MBA’ PULSE/FUNCTION GENERATOR 50 MHz

HEWLETT PACKARD

~—— MQODE ==— - CTRL+

®xHz % @ms
®FM ®Hz oV ®pus
&AM ’ . — ® mHz 'Qm\.r‘ ®ns

o PUN R WiD
. ®VCO

HL oL

oMHz - L 3 — U} VERNIER —  RANGE

NOTE: For parameter specifications, see Table 1=2.

1,

2,

Set the LINE switch (7) to the ON posmon

Select NORM mode {if necessary) via key {3). Standard modes are stepped-through by repetitive
operation of this key.

Select the desired waveform at row {26). The parameter menu will automatically be illuminated as shown
above (WID only (ltuminated If pulse waveform selected; also, aithough HIL, LOL, AMP and OFS ¢an all

be sefected, only HIL/LOL or AMP/OFS will be illuminated at any one point in time — sze Figure 3—1
description).

Select ezch parameter, in turn, via i15 assaciated kev, and set it to the desired value using the RANGE/
VERNIER keys and the digital display.

1f a modulated output is requtred select the desired modulatlon via key {5}, and apply. the modulating
signal to the CTR‘ INPUT connector., '

Press key (30] to enable the 8118A output.' Key LED should no longer be iltuminated. The following
timing diagram iflustrates the outputs in NOHM mode,

DTY=50% PTY=20% DTY ='su %
OUTPUY

TRIANGLE

L) PR “ L. PR | | ' . )
. SQUARE | ' L ,.;__.—l ;;.J l. L
TRIG QUTPUT -—l_ e g5
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TRIG. MODE.

Operation

" 81164 PULSE/FUNCTION GENERATOR 50 MHz
HEWLETT » PACKARD

AR S . @ Mk L —— G VERNIER ——
—— MODE —— - CTRL, oo ekHz &% @ms

M T oHz eV @,
® TRIG ®AM T— ®mHz &my

& PWM wID HIL LCL

& vCo OTY  AMP

(@]

=10¥  +10V

RANGE

MNOTE: For parameter specifications, see Table i—2.

1.
2,

5.

Set the LINE switch {7) to the ON position.
Select TRIG mode via key {3). Standard modes are stepped-through' by repetitive operation of this key.

Select the desired waveform at row (26). The parameter menu will autormatically be iltuminated, thls hemg a
combination of those ‘shown above, e.9. WD only illuminated if puise waveform selécted.’

. Select each parameter, in turn, via its associated key, and set it to-the desired value using the RANGE/

VERNIER keys and the digital display. Note that the frequency setting should be set less than the
frequency of the trigger signal.

. [ triggering is by an external signal, select the trigger slope at (B), and apply the trigger signal to the
“EXT INPUT connectdr. Triggering ¢an also.be simulated by press the MAN key.

. 1f a modulated output is required, select the desired modulation via key (5}, and apply the modulatmg

signal to the CTRL INPUT connectar,

. Press key (30) to enable the 8116A output. This key LED should no longer be illuminated. The following

timing diagrams illustrate some outputs in TRIG mode.

FUNCT!ONS _ PULSE

0° START PHASE —90° START PHASE

{bTY =

ﬂ TRIGGER LEVEL / 1 e A ‘-/'l
EXT $8PUT - l———¢
I ——————— {

|— }-—Tm—.-'l EXT 1KPYT P ;

. — |
| | / | B : T
: = gFesEt : H [ B ks
OUTPU?SINE—!/\/l_( I grese : R ‘_1/ S wo -I
| | -

!
i
I . . . o | \
) 1/' N ! Co '
QUTPUT, — - ORMSET LEVEL I | t '
TRIANGLE ! | g i
Y| w - TRIG QUTPUT ' .
. O : . ,
] . . | R . LY -
1 .

50 %)  (DTY=50%)

i T-1/2Tiea FRECUENSY  |— T I \ |

OUTPUT PULSE A

. i ‘ rl
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GATE MODE
Q] Sl ToLSE/oNeTon GeNaTor

CD R

O

O
e
L
| . .
p— S

[ 3
j 35
J| 3
|

[ l'='i ] l“=I_I = & & |

3 -9¢° 1CYCLE ~ * LIMIT  COMPL DISABLE
Illlll 'EE JE ,~fE]I|E3
LINE ‘

LEVEL )
O%F EXT CTRL TRIG
i "‘ INPUT ( @ ) INPUT QUTPUT QUTPUT
an 20V 20v

-1V +10V

] | | | _ ]
7 8 5 26 ‘ 30

NOTE: For parameter specifications, see Tabie 1—2.

S|
—
g
9]

2l
o !

L

1. Set the LINE switch (7} to the ON position.

2. Select GATE mode via key (3). Standard modes are stepped - through by repetitive operation of this key.

Select the desired waveform at row (26). The parameter menu will automatically be illuminated, this being a
combination of thase shown above e.g. WID only illuminated it pulse waveform selected,

Select each parameter, in turn, and set it to the desired value using the RANGE/VERNIER keys and the digital
dispiay.

m
5
i
rl

I

w
]
[{]
>
e
D

B

-]
B
o]

If a modulated output is required, select the desired modulation via key {5}, and apply the modulating signal to the
CTRL INPUT connector,

. Press key {30} to enable the 8116A cutput. This key LED should no longer be iiluminated, The following timing
diagrams illustrate some outputs in Gate made.

0° START PHASE —90° START PHASE

EXT INPUT

:\_
]
1
OUTPUT TRIANGLE e /\/_ ‘ I I |
QUTPUT SQUARE T
i

(o900 FixEDy |

l

|

|
UL

i
: : ' 1
CUTPUT SINE /\/\,___ﬂ‘___/\/_ OFGSETI.!\!!.I.\DFSI | /\f\
| OV LEVEL L= I ==f g { '

|—| I—-I I—-a’r—— | |—| l—-| l—-ll--]E

TRIG QUTPUT . —I'__ e -

]
5


https://www.manualsplus.com/

PR—

Mode! 8116A

E.WID

T8M6A PULSE/FUNCTION GENERATOR 50 MHz
' HEWLETT « PACKARD

@ MHz . — [EB4ge] VERNIER ——  RANGE
—— MOCDE —— - CTRL- ®kH: @% @ms :

: ®Hz: @8V ® s
&AM #mH: @myV @ns

MaN  1CYELE Y : T {AUTO), LIMIT COMPL DISABLE

OO 2000 OG0E
(@) fm .

=10V +10Y

NOTE: For parameter specifications, see Table 1—2.

1. Set the LINE switch {7} to the ON position.
) 2. Select EWID mode Via key {3). Standard modes are stepped — through by; repetitive operation of this key,

3. Select pulse waveiGrm at row (26). The parameter men will automatically be illuminated, i.6. AMP/QFS or
HIL/LOL — see Figure 3—1 description of these parameter keys,

4, _Sellect éacl{para_méte% in turn, 'glr'id set it to thé desired value using the RANGE/VERNIER kays and the digital display.

5. Apply the external signal to be shaped to the EXT INPUT connector and select the trigger stope at (8},

6. Press key (30) 1o enable the 81 16A output This key LED should no longer be illuminated. A timing diagram
illustrating an output in this mode is given in the following.

'

R . .
;-—-—-;., TRIGGER LEVEL [r— e

TRIG IN --J L-‘V“*’l e
\ i

TRG QUT 1—1

Ooperation
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SWEEP MODES

" B116A PULSE/FUNCTION GENERATOR 50 MHz
HEWLETT « PACKARD

@ MHz ®s —— AN) VERNIER —~  RANGE
—— MODE —— - CTRL» ez €% @ms

®LSWP @ FM oHz OV ®,s
® ESWP 8 AM & mHz @mV ‘.ns
& PWM

L

M N 1cv<:!.£ v ~ L

\ EIEW
&), ©= =

LIMIT  COMPL DISABLE

-0V +10V

NOTE: For parameter specifications, see Table 12,

1. Set the LINE switch (7) to the ON position.

Select a sweep made (interna[ or External) via key (4) Flepentwe operation of thlS key steps th rough the Opt. 001
modes

v

Select the desired waveform at row (26). The parameter menu will be automatically illuminated in mnemonic forrn.

2.5, AMP for amplitude, The sweep-related perameters {STA, STP, SWT, MRK] are iHustrated in the following £

Lt [E=ia e

diagrams.

Select each parameter, in turn, and set it to the requnred value usmg the RANGE/VERNIER keys and the digital
display.

if triggering via an gxterhal signal (E. SWP), select the trigger slope at [8), and apply the trigger signal 1o the
EXT INPUT connector. Triggering can aiso be simuiated by pressing the MAN key. In either case, note the

trigger requirements i.e. a ‘reset’ pulse is required prior to the 'start’ pulse if the 8116A is not currently set to the
STA frequency.

if a modulated output & required, select modulation via key (5} and apply the modulating signal to the CTRL
INPUT connector, '

. Press key {30} to enable the Si 16A output. The key LED should no tonger be ilumiriated. The following timing
dlagrams illustrate the 8116A outputs in sweep modes

NOTES: 1. When external sweep is in process { IP' in dlsplay) RANGE}VERNIER keys are disabled

{also disabled during peried 't} in following timing diagrams).
2. Sweep (L. SWP and E, SWP) can be interrupted by pressing any key other than
HANGENERNiEHlMAN/I CYCLE keys.
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SWEEP

FREQUENCY

f (1

fsrop
(sTP)

tl) = fgragy (1+ K0 1
A = ng, of increments since feTART

|
t
| . !
) ) : } |1 K =25 given in following table
fARKER | L I
(MRK) CoF |
: - | A
. ' | o
START L T | . [ —_—
ISTA} ik s I i i ‘
T 7 t I 1 *
DECADE | | DECADE | DECADE i
o -l . D+1 p+z . 3
| ‘ I | l ! !. . l
‘ Lo [, I
IX QUTPUT) | l | . TR 1 SRS,
' h A [Max. 10 V)
N | | ] i | ll Ut tgraRT .
- P | | | | 4% given in foliowing table for diffecent
’ l | | I | 1 SWT settings,
L LT l
[ [ . I
Folo I D N
|15V | Lo |
| ! ] i ' | i 1
| 1 | | I | i
i | | I
l 1 ! ! lL,r""Hf’_
| I . 1 - t
- SWT ! | i ' B
1

| SWEEP TIME DECADE |WAITING‘

AT NEXT

Mwvaming T warTing
ATSTP | ATSTA I
\

SWT is set in multiples of 1, 2 or 5 via the VERNIER keys,,

1 DECADE | al
o O Lo
v - MARKER S i i
{(MARKER OUTPUT} FREQUENCY A : |
1
| | |
TTL HIGH - . ‘ IPEN LIET) | i 3
] N
ow (PEN DOWN} i |
TTLLOW o2 MAK 3 T STA t
| ' ’ | o !
| RESET START
1
EXT INPUT 1 t .
(E.SWP} | g — - - — —
pa—————SWEEP |N PROCESS "I P’ ——-—} e
1 tin > 10 ms
SWT ! K 1 DEC AX
{Sweeptime/ Factor {increments/ | X1/
Decade) decade} ). increment) .
10 ms 0.0625 38 40 mV !
20 ms 0.03128 79 20 mV
B0 ms 0.015625 149 10 mV
100 ms 0.015625 149 {0 mV
) 5 149
200ms | 0.01962 10mV or in decades by the RANGE key.
500 ms 0.015625 149 10 mV
1s 0.015625 149 10 mV
75 0.015825 149 10 mV
5s 0.015625 149 10my
10s 0.015625 143 10 mV
205 0.015625 149 10 mv
505 0.015625 149 10mVY
100s 0.015625 149 10 mV
200 0.015825 149 10 mv
500s 0.015625 149 10mv

Qperation

3-11
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3-12

BURST MODES

(@) | Siea FhLSE/FUNCTIO i
AUTO R R
-. o RO D P 0 !\___' %_ {\_ 1\_5

w m o hn m & E ([ i:_ji o
-90° - N 1CYCLE ~ ~ L i [AUTO] LIMIT COMPL DISABLE

: 5@, BEDE

craL TRIG . .
INPUT QUTPUT
-V 1OV rzav

—
—
S—
e——
p——

NOTE: For parameter specifications, see Table 1—2.
1. Set the LINE switeh {7} to the ON position,

2, Select a burst mode (Internal or External) via key (4). Repetltwe operation of this key steps through the
Opt. 001 modes.

3. Select the desired waveform at row {26} (Pulse mode not available with |. BUR}. The parameter menu will
automatically be displayed in mnemaoniz form. The burst-related parameters (RPT, BUR) are defined in the

fallnwing timing diagrames
following tirping diagrams.

4. Select each parameter in turn, and set it to the required value using the RANGE/VERNIER keys and the
digital display.

5. 1f triggering via an external signal (E.BUR]), select the trigger slope at (B}, and apply the trigger signal to the
EXT INPUT connector,

6. If a modulated output is required, select modulation via key (5}, and apply the modulating signal to the
CTRL INPUT connector. See Table 3—1 for burst/contrel mode combinations.

~J
'

Press key (30} to enable the 8116A output. The key LED-should no Ilonger be illuminatad. The following
timing diagrams illustrate the B116A output in burst modes.
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' I.BUR

O? START PHASE —90° START PHASE

(BUR=2;DTY=50%) (BUR =2;DTY =50 %)

A —

[E——

LOL

TRIANGLE | OFS
OUTPUT ‘
7 . LoL
TRIG DUTPUT.I | ¢ f l l

i._ 1/2 RPT |

E. BUR

0° START PHASE —90° START PHASE

(BUR=2;DTY=50%) (BUR = 2; DTY = 50 %)

-f-~\— TRIGGER LEVEL-—--I/- - N A S /_-\_
EXT INPUT - | fi ! re | -

Ly
:.._ T 4’ T =1/8116A FREQUENCY o L Tw |

t
SINE OUTPUT_V\/\/__”_V\/\/_OFS | \ ‘
. i . oL _
I

TRIANGLE 1 ‘ '
OUTPUT 1

D] 2
TRIS QUTPUT H—I_‘— J_.\—ﬂ {

) "’W



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

)

Model 8116A

3—50 PROGRAMMING
3—-51 General

3-52 The 8116A operates on the HP-IB as

follows: ' . : .
Listens: to messages from the HP-1B system -
controtler. In this state, all modes and para-
meters, except external trigger LEVEL adjust,
are programmable. Also provided are special
HP-1B only functions to aid the programmer.

Talks: provides error messages and reports
operating parameters,

3-83  Asshown in Figure 3—13, the bus jines are as
follows (all use negative logic):

8-bit data bus {lines DIO 1 to 8}

handshake lines — DAV (data valid}, NRFD
(not ready fordata), NDAC (data not accepted).

control lines — {FC {interface clear), ATN .
{(attention}, SRQ {service request), REN (remote
enable}, EOI (end or identify).

DEVICE A

Able to ralk, listen,

and gontrol
Data Bus
{e.g., caloulator} B sgral el
[Moevice s
Able to talk and
listen
Data Byte Transf
{e.g., digital voltmeter] C-‘ g“ C:ntrn‘: @ Transter
. SR signal lines)
DEVICEC . .
5 | [HANDSHAKE) Lines
Qnly abie te jisten i : ?i
- — ] General Interface
(e.4.. signal generator} (’ "‘\ %1 Management
. L1 o {5 signal lines| §
| DEVICED R Management
—

Orly able 1o tatk

{CONTROL} Lines

bowor...8

le.q., tape reader!

Dav
NRFD
NDAC

IFC
s ATN
SAQ
REN
EO!

Figure 3—13. Interface Connections + Bus Structure

Programming

The 8116A uses ali lines on the bus, terminations, logic
levels and pinouts being described in Section |1, In this
manual, bus information will'generally be restricted to
8116A specifics. For this reason, handshake lines are not
discussed, and control lines are only mentioned in
connection with specific 8116A activity. Permissible
codes are presented in Table 3—9. For detailed bus
information, refer to any of the foilowing publications:

IEEE  interface Standard 488-1975
ANSI  Interface Standard MC1.1.

HP Publication 59401—80030
HP Publication 5952—0058

3-564 Address Assignment

3—-55 The-8116A"s HP-IB address is determined by an
internal storage register. This register is initialised upon
power turn-on by reading the address bits Al through AR
from the HP-1B ADDRESS switch on the rear panel.
Note that this switch is factory preset to decimal 18.

To change the address, first change the bit settings on

the rear panel switch, then press the LCL key to read

the new address into the register (alternatively, switch

" power off and on}. Table 3—2 [ists al! the possible

addresses on the bus.

3—56 ' The current HP-IB address can be checked by
pressing the LCL key. The address is then dispiayed in
decimal form,

3—-67 Talk and listen addresses are transmitted by the
system controller over the data bus with the ATN line
true. When an instrument recognizes its address, it will
respond accordingly i.e. tisten if listen address has been
transmitted: talk if talk address has been transmitted.
Wheén aliocating addresses, make sure no two instruments |
have the same address. To program an address, set ATN
true and arranga that the ASClH! character derived from

‘Table 3—2 appears on the bus. For deaddrassing, use

UNL, UNT commands {or address another devicel.

IMPORTANT!

Users of inétrqments with serial numbers 2124G01235 or
lower should perform the following check:

Switch 8118A ON, and select E.WID and sine ~.
This combination will give an ERROR condition. Switch
the instrument OFF and ON again. Select WID. If the
value displayed is 100 us, it will be necessary to refer to
SECTION 7 — Backdating before proceeding with any
programming. If the display reads 500 us, proceed with
this section.

3-15
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Table 3—2. Available Addresses {ATN true}

Data bus Acddress in
(D10 lines} ASCII
Fixed | Selectable ’
876|543 2 1DEC] Talk{ Listen
0T L{0O00O0O0 0 |@ |Space
oTL|{oOoODOT 1 [A |
¢TL{ODO10 2 |B |~
oTL|IOOOCTT 3 |C #
oTLIOOT10C ‘4 |D |$
0TLIOO101 B |E %
CTLIOO1T10 6 |F &
oTLIOOTT1T 1 7 G !
QT Lj0O1000C 8 |H {
oTLIO1TOODT 9 | )
0cTLIO1010 10 J |
oTLIOTOT1T1 11 | K i+
gTLi0o1T100121L |,
oTLIOT10113 | M |-
oTLID111.0 14 N .
oTLIoO111115 ;0 /
oTLitoo00D.18 1P 0 = 8116A setto
cTL{1o00C117. 1 |1 this address at
0OTL{1T001018.|R |2 { factory.”
oTLITOQ1T1T19 |S 3
oTL[1T010020 | T 4
0T L1 0101 21 U 5 - Usually con-
ST L1110 22 1V 6 troller address!
gTL|1011123 |lw |7 '
0TL§j11T00024 | X |8
oTLIT1T001 25 [Y |9
OTLIT1TOC10 26 zZ :
oTL{1101127 || |
0TLi11100028 [\ <K
oTL{111071T29 |} |=
OTL{1TT11T03 |A >
0T L{1T111131 .- }? =qForbidden set
ting! UNT, UNL
commands.
! § I I l l Selector on 8118A
0 I § § § § rearhpanel (factory

[ setting).

- - - -

b W=

1. = 1 for listen address, O for talk address

T = 1 for talk address, 0 for listen address

3-16
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3—58 Remote Operator’s Checks

3-5% A-quick check of the 8116A’s talk/listen
fuhctions is provided in-Figure 3—14. [ Program example
assumes the 8116 A address is set to the factory value 16].

3-60  Also implemented in the 8116A is a RAM/
hardware self-test routine initialized via HP-1B message
'EST’ — see Figure 3—15. Tested hardware functions
include: o 7

Repetition rate generator

Width generator

Shaper /output amplifier

Auto vernier

3—61  In the event of fault detection, the 81 16A sets
bits 4 and 7 (System Failure and Service Request) of its
HP-1B Status Byte to 1", More information on this
status byte is given later under "Error Reporting’.

. 3~62 Mode and Parameter Settings

{Listener Function)

3—63 When the 8116A is in remote and has been
listen addresséd, it accepts messages which change
parameter and/or modé settings. Each mode and para-
meter-setting message comprises either a number of
ASCI| data bytes transmitted serially over the data fines
with ATN false or an HP-18 Universal Command. The
coding Tor the bytes is given in Table 3—3, which
summarizes all mode/parameter-setting messages.

Note: The HP-18 program code syntax for parameters

is identical to the front panel mnemonics e.g. AMP for
amplitude. Reference may be made to Table 3—9 to
convert each ASC{! byte to a bit pattern on the data bus.
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Figure 3—14.  TALK/LISTEN FUNCTION CHECK
HPL Statements BASIC Statements .
Flowchart (HP 9826 Desktop (HP 85 Desktop Visuai Indicators
Computer) Computer)
(start )
1
Set REN line true
o ensure $116A rem 716 REMOTE 716 RMT LED on

enable state

Program 8116A
frequency to
1Hz

A

Interrogate 8116A
frequency setting

Print 8116A
frequency

A

END

wrt 716, “FRQ 1 Hz” | CUTPUT 716; “FRQ 1 Hz"

“wrt 718, "IFRQ"

dim A [12]
rec 718, AS ENTER 715; A$
prt A$ PRINT AS

OUTPUT 716; “IERQ"

RMT and ADS LED's on.
FRQ key LED on.
“1.00 Hz' displayed.

Printout "FRQ 1.00 Hz™

Figre 3-15.  RAM / HARDWARE CHECK.

Flowchart HPL Statement BASIC Statement
(HP 9826) {HP 85)
{ START )

Set REN line true

10 ensure B118A rem 716 REMOTE 718

is in remote

enable state

Program B118A

to execute wrt 718, "EST" OUTPUT 718; "EST",

self-test
Read status of
KAl rds (716) A A=SPOLL (718}
decimal value of
status byte in B

Print “8118A IF 8 {BIT 3} : B=8IT (A, 3)
T PRT 81 “ a
CONTINUE FAUL S116A FAULT IFBIT=1THEN
PRINT “8116A
FAULT"”
END

Programming "

LY
&
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3-64 When programming, it is possible to put the
instrument into an error condition in the same way as
when under loca! (frontpane!) control.
For exampie: -

current settings: HIL 2.5V, LOL 1.6V

FRQ 10kHz, WID 10 us

programsettings: LOL 3.0V, FRQ 1MHz

Both of the new program settings will put the instrument
into an error eondition. However, if BOTH HIL and
LOL and/or FRQ and WID vaiues are re-programmed
in the same string, e.g. ‘
HIL 3.5V, LOL 3.0V
FRQ 1MHz, WID 100ns
no error will occur. The above is applicable to HiL,
LOL, AMP, OFS, FRQ, WID, DTY, STA and STP.
In the event of an error occuring, a ""Service Request”
will be sent to the controller. More information on
parameter programming sequence is given under
“Error Reporting”".

3-85 The 8116A does not necessarily respond to
program codes in the order in which they are sent. The
‘Universal’ messages such as operating and control modes,
waveform and trigger slope selections are processed
before parameter data. For some applications, the opera-
tor will require a parameter to be changed before, say,

an operating mode. To achieve this, the CRLF (')
message must be sant immediately after the parameter
value, and the operaiing mode data sent in a seperate
string. The following examples illustrate this point.

10 OUTPUT 7186, "TO, HIL 4.00V, LOL —1.00V, ML

In this case, messages TO and M1 will be processed
before the HIL and LOL data.

10 QUTPUT 7186; "HIL 4.00V, LOL —1.00V" .
20  OUTPUT 716;"T0, M1~

in this case, HiL and LOL settings will be processed
before TO and M1. Should the operator require a time
interval of, say, 550 ms before line 20 is executed, the
input to the controller should look like this:

10 QUTPUT 716; "HIL 4.00V, LOL —1.00Vv"
20 WAIT 550

30 OQUTPUT 716; T0, M1”

40 END

The End of String message (EOS) must be the _ASCH
character sequence CRLF or the bus END command
(EOI true and ATN false).

3-18
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3—66 Mode and Parameter Settings.
{Talker Function)

3-87 The 8116A can send data messages, concerning

its mode/parameter settings, when in remote and

addressed to talk. The available output modes are:

l.earn String
Interrogate Function
Status

Table 3—4 lists the ASCII commands associated with
each of these modes.

3-68 The Learn String message ("CST"") consists
of an 89 (161 for Opt. 001 instruments} character ASCl|
string representing the 8116A current settings. The order
in which data is presented is always the same, the excep-
tion to the ruie being whether HIL/LOL or OFS/AMP

is currently active on the frontpanel. Below are examples
to.show what the Learn String messages look like.

CST
M1,CT0,T1,W1,H0,A0,L0,C0,D1,BUR
001 #, RPT 100 MS, STA 1.00 KHZ
STP 100 KHZ, SWT 50.0 MS, MRK 1.0
0 KHZ, FRQ 1.00 KHZ, DTY 50 %, WID
100 US, AMP 1.00 V, OFS 100 MV

AMP.and OFS active
QT

M1CTO,T1,W1,H0,A0,LO,C0,D1,BUR
0001 #, RPT 100 MS,.STA 1.00 KHZ
STP 100 KHZ, SWT 50.0 MS, MRK 1.0
0 KHZ, FRQ 1.00 KHZ, DTY 50 %, WIiD
100 US, HIL Q.30 V, LOL =0.70 V

lHl L and LOL active

3—69  The Status Function sends an 8-bit byte in
response to & Seriaf Poll, Bits 5 and & of bits 1 through
8 are allocated for current operating conditions:

Bit 5 set to one {16 dec) indicates
" Autovernier in Progress’

Bit 6 set one (32 dec) indicates
"Sweep in Progress’

A more detailed description of the Status Byte is given
under 'Error Reporting’.

3—70  1n all talker modes, the 81186A terminates its
data message with the ASC!| character sequence CR/LF.
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Tabie 3—3. Mode / Parameter Messages {listen function)

Programming

)

MESSAGE .

MNEMONICS ASCII CODE SAMPLE STATEMENTS
ASCIi CODE DELIMITERS
Operating Modes
" sefect NORM M1
select TRIG M2
select GATE M3
select EWID M4 -
select |L.SWP . M5
select E.SWP M& | Opt.
select 1.BUR M7 { 001 HPL BASIC
select E.BUR M8 (HP 9826) {HP 85)
Control Modes
off CT0 .
select FM CT1 QUTPUT 716;
select AM CT2 wrt 718, M2, TT, W2 M2, 71, w2
select PWM T3 — T~
select VCO CT4 selects trigger mode with triggering
on the positive slope of external
| Trigger Stope signai, and triangle output.
off To
select positive siope T1
. select negative slope T2
Haversine (—909)
off HO
on H1
‘ Wavef;:rm
off (dc} WO
select sﬁne W1
select triangle W2
select square W3
select pulse w4
|| Parameters
set frequency FRQ MZ = Millihertz
HZ = Hertz
KHZ = Kilohertz
MHZ = Megahertz
set duty cycle DTY %
set width WID NS = Nanoseconds
IS = Micraseconds
MS = Miiliseconds
set amplitude AMP MV = Millivolts
’ V = Volts
set offset QFS MV = Millivolts
V = Volts
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Table 3—3. Mode / Parameter Messages {cont'd)

MESSAGE

MNEMONICS ASCH CODE SAMPLE STATEMENTS
ASCH CODE DELIMITERS
set high leve! HIL V= Volts HPL BASIC
set tow level LOL V = Volts ' '
wrt 716, “FRQ 1 KHZ, OUTPUT 716;FRQ
DTY 50 %,BUR 7 #, 1 KHZ,DTY 50 %,
RPT 100 MS" BUR 7 #, RPT
100 MS™
— J—
sets frequency to 1 kHz, duty
cycle to 50 %, burst number to 7
and time between burst "starts’
to 100ms
set burst number BUR \ #
set repetition rate RPT NS = Manoseconds
for internal burst. US = Microseconds
MS = Milliseconds
set sweep start STA MZ = Millihertz
frequency HZ = Hertz
KHZ = Kilohertz
‘ MHZ = Megahertz
set sweep stop STP gg: MZ = Millihertz
frequency HZ = Hertz
KHZ = Kilohertz
MHZ = Megaheriz
set sweep marker MRK MZ = Millihertz
frequency HZ = Hertz
KHZ = Kilohertz
MHZ = Megahertz
set sweep time SWT S = Seconds
MS = Milliseconds
Sign
+ +
+ —
Decimal point
Limit
off LO
on L
Complement
off (normal output) co
on Ci
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Pragramming

Table 3—3. Mode / Parameter Messages {cont'd)

ASCH CODE

MESSAGE MNEMONICS SAMPLE STATEMENTS
ASCI1I CODE DELIMITERS
Disable X
off (output enabled} Do
on 21
Autovernier mode )
off AD
on Al
Autovernier start HPL BASIC
most zg?m_‘;‘j”t d‘g‘," up : g"&" wrt 716, “OFS OUTPUT 716; “OFS
second signiticant digit up 120 MV, A1, LU" 120 MV, A1, LU"
teast significant digit up LU —
most Zlgr_”ﬁfnt dlal_t fio;vn gng offset is incremented in TmV steps
secon . sng;r"n :cant. _|g|t own with offset start value 120 mV
least significant digit down LD
Execute Self-Test EST
HP-IB Universal
Commands
Device Clear (DCL) Loads standard parameter set stored in HPL BASIC
8116A ROM's. 8116A does not , o
rermain in remote mode e.g. CLEAR 7 clr 7 CLEAR 7
Selected Device Clear t.oads standard paramater setstoredin | clr 718 CLEAR 716
{SDC} 8116A ROM's. 8116A remains in s C
remote mode.
Group Execute Trigger [ When the 8116A is in trigger, external trg 718 TRIGGER 716
{GET) sweep mode, this message initiates a ‘
single cycle, burst or sweep respectively.

NOTES: 1. Lower case latters can replace any or all ‘of the ASClI capltals

2. When programmmg a parameter for whlch delimiters are gnren the parameter strmg must be terminated with

a delimiter e.g. wrt 716, "BUR 17 #".

3. The Autovermer functlon MUST be enabled BEFORE incrementmg.’decrementmg of any digit. can be
achieved. Without "“A1" appearing in the program string the Autovernier digit commands cannot he

executed.
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Table 3—4. Mode/Parameter Messages (Talker Function)

Model 8T16A

Message ASCII Mnemonics Sample Statements
Current Parameter CST HPL (HP 9828) BASIC (HP 85}
Setting dim A% [89] or [161] DiM A% [89] or [161]
: wrt 718, "CST” OUTPUT 716, "CST"
; red 716, A$ ENTER 716; A%
{ERR
interrogate IFRQ
Parameter IDTY
WD
{HIL
ILOL
IAMP dimB$[12] DIMBS[12]
:ggi wrt 7168, " FRQ” OUTPUT 716; “IFRQ”
RPT red 716, B$ ENTER 716; B$
ISTA
1STP
IMRK
ISWT
Status Byte " rds (716) + A A=38POLL (716)
(Serial Poll Enabie/ o
Serial Poll Disable)

3-71 Error Reporti:ng '

3—-72 In general, whanever a program attempts 1o put
the 81184 into an error condition, the 8118A responds
by making aService request i.e. set SRQ line true.

Under these circumstances, the system controller will

address the 8116A as talker using a serial poll command '

(SPE}, the 8116A then responding by putting an error
message on the data bus. This message consists of a
single 8-bit byte in which SRQ bit 7 is set true {'1]) and
bits 1 to 3 comprise an error code. The contents of

this by’té are shown in Table 3-5.

3-73 . Ascan be seen from Table 3-5, bits 110 3
are each allocated to an error type. i.e. TIMING,
PROGRAMMING and SYNTAX. In each case the
bit is set to "1’ for error indication.

3-74  Should a more detailed description of the error
be required (e.g. duty éycle error or width error when
TIMING ERROR is-indicated by the status byte), this

can be done via the ‘interrogaté error’ (LERR) command.

Table 3—8 and 3—7 list the 8116A responses to the
IERR command for TIMING and PROGRAMMING -
errors respectively.

3—75 Service Request. Bit 7 of the HP-IB Status Byte
is usually set in conjunction with any of bits 1—4

3-22

{error indicators). However, in the case of the TIMING
- ERROR indication (bit 1}, the ‘Service Request’ message
can be suppressad via the command "SR 1"

e.g. (HPL) wrt7i8, "SR1"
{BASIC) OUTPUT 716; "SR1"
Note: In the permanentiy stored mode/parameter settings
in the 8116A's ROM’s, 'SR’ is sat to ‘0. Should thess
settings be called up as current settings, the service

request function can be re-activated for timing errors
by programming 'SR’ to 'O’

e.q. (HPL) wrt 716, “SRO”
{BASIC) OQUTPUT 7186, “SRO"

3-76 In the event of a FRQ or DTY correction
error, SRQ will ‘be displayed until the error has been
interrogated by SPOLL. If the current data, for example,
includes "FRO 20 MHZ, W4", and new program data
includes “DTY 50 %, W3", SRQ will become active until
interrogated, at which time it will be withdrawn. Note
that the new DTY value 1s displayed as 50 % in this case.
The reason for this is that at 20 MHz, Duty Cycle sefection
is not available in Pulse mode. Note also that an “|ERR”
command will NOT clear SRQ in the event of a DTY or
FRQ correction error. '
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) Table 3—5. HP-IB Status Byte

Sample Statements
HP-IB Status Byte HPL (HP 9826) BASIC (HP 85)
Bits {Bit7 |Bit6é |Bit5 |Bita |Bit3 |Bit2 |Bit1 rds (716) >'A | A=SPOLL (716)
{pto 8}|(Dio 7| (D106} (DIO B) (DI04} (D10 3) | (DIO 2)] (DIO 1)
[ I ‘ ool ' Lo .
| | |l | | ll } L — 1" =TIMING ERROR [Causes SRQ}
l l ‘ '
: : | | | } e —- 17 = PROGRAMMING ERROR {(Causes SRQ)
[ | ‘
i I | Il | L e ——""1" = SYNTAX ERROR (Causes SRQ}
I | - |
1 | { | Alfocated for error detection during = SYSTEM FAILURE (Causes SRQ)
I | I seif-test routine — see para 3—60. .
| l E e e —— = —'1" = AUTOVERNIER IN PROCESS (no SRQ)
! | U — 17" = SWEEP IN PROCESS (no SRQ)
{ e ———— e —— "1"—SERVICE REQUEST
e ———— —— — = ———— "1" = BUFFER NQOT EMPTY .
.. 0100010 0 {68 decimal) indicates SYNTAX ERROR

Table 3—6. Timing Error Messages { Reéponse to intsrrogate error statement ‘IERR’)
ASCH String

Comments

WAVEFORM ERROR 1

. Th1s massage is sent when any of the fotlowing conditions are not observed:
{15 characters)

a} In PWM control mode pulse waveform must be selected.
b} In E:WID mode, pulse waveform must be selected.

c} With E.WID mode and pulse waveform selected, the only permissible contro!
mode is AM,

d) In1.BUR mode, pulse waveform is not ailowed.

~ Table 3—1 provides a complete overview of permissible mode/waveform
. combinations.

2. The 8116A output remains unchanged during the error condition, and front panel
LED’s blink to indicate the erroneous settings.

l 3. SRO cannot be suppressaed for this error {see ‘Service Request’ description),

BUTY C. ERROR 1. This message is sent to mdlcate ‘duty cycle error’ when either of the following
{14 characters} conditions are not observed:

al 1n frequency range 1 MHz to 9.99 MHz, duty cycle limits are 20 % to 80 %.
b) For frequer_:cies’? 10 MHz, duty cycle must be set to 50 %.

: ‘ . 2. The erroneous duty cycle setting is not stored in the 8116A memory, a'nd the
) output remains unchanged.

3. SRQ cannot be suppressed for this error — see "Service Request’ description.
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. Table 3—6. Timing Error Messages {cont‘d)

WIDTH ERROR 1
|£12 characters)

. This message is sent when the width and frequency settings are incompatible.
2. 8116A hardware detects this error condition which causes the output to change,
3. SRQ can be suppressed for this error via the HP-IB message "SR1". In this case,

the first bit of the HP-IB status byte is still set to "1’ during error condition,
"SR1” is the 8116As default value,

TIMING ERROR 1
{13 characters)
(OPT 001 ONLY)

. This message is sent in .LBUR mode to indicate timing error when:
BUR x 1/FRQ > RPT

where BUR = Burst number
FRQ = 8116A frequency setting
RPT = Burst repetition time

2. 8116A hardware detects this error condition which causes the output to change.

3. SRQ can be suppressed for this errar via the HP-IB message ""SR1". In this case,
the first bit of the HP-IB status byte is still set to 1’ during error condition.
"SR1 is. the 8116A's default value.

NOTE: The 8116A can output more than one error message in response to a single 'IERR’ cormmand. e.a. "WAVEFORM

ERROR WIDTH ERRCR". When multiple errors are suspected, be sure to dimension enough memory space to
accommodate the possible character strings. '

Table 3—7. Programmingi Error Messages (Response to interrogate error statement '|[ERR")

ASCII ‘Stri ng Comments
HANDLING ERROR 1. A handling error occurs when:
(15 characters) a) User attempts to select Autovernier operation {"/A1’'} when the 8116A is not

in NORM ("M 17} mode.
b) User attempts to exit NORM mode (e.g. program ""M2" for TRIG mede) with
Autovernier operation selected. The 8116A output changes to correspond to
" the new mode,
¢) User attempts to program a parameter value outside the specification limits.
£.9. "FRQ 60 MHZ". The 8116A quiput and display remain unchanged during
this error condition. NOTE: Display overflows are NOT ‘indicated.

LEVEL ERROR 1. This message is sent when either of the following conditions are not observed:
{12 characters) a} For amplitudes = 100 mV, the HIL/LOL voltage window is = 8.00 V.

‘ b} For amplitudes << 100 mV, the HIL/LOL voltage window is £ 800 mV.
Error detection is determined via the following formula:

HiL= OFS+ 1/2 AMP.
1.OL = OFS — 1/2 AMP

2. The B116A output remains unchanged during the etror condition.
3. The programmed level is outside the specification limits. e.g. "HIL 20 V".

LIMIT ERROR . 1. Conditions are described for 'LEVEL ERROR’ except that the HIL/LOL window
{12 characters) is determined by the currently active levels when LIMIT operation is selected.

NOTE: The 8116A can cutput more than one error message in response 1o a single ‘IERR’ command e.g. "HANDLING

ERROR LEVEL ERROR". When multipie errors are suspected, be sure to dimension enough memory space to
accommodate the possible character strings.
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3—77 WUniversal HP-iB Commands

3-78 The 8116A will respond to the universal
commands, Ilsted in Table 3— 8, which are sent in the

.»command modes (ATN true).

Table 3—8-: HP-1B Univer;at Commands .

themoni;: Command J1ASCl Code
DCL | DeviceClear . |DC4
LLO ¢ Local Lockout - -+ [DCH
‘MLA . My Listen Address {selectable)
MTA - | My Talk Address = }(selectable)
1 "SPD + ] Serial Poll Disable” |EM
"SPE ' | SerialPoll Enable = JCAN -
JUNL & | -Unlisten R I »
UNT - f Untalk . - -
GET :_ Group Execute Trigger] BS
‘GTL . | -Go.to Local . SOH
:8DC Selected Device Clear {EOT .

D R P BV BN

3—7% Local, Remote and Local Lockout

3-80 Local Capability. in local mode, the 8116A
can communicate on the bus by sending a Status Byte
indicating 'autovernier in process’ or ‘sweep in process’.,
as well as responding to the Remote Message.

3—-81 Remote Capability. In remote mode, the B116A’s

front panel controls are disabled except the LINE switch,
L.CL key and LEVEL adjust. When addressed to listen,
the 8116A will respond to the following bus messages:
Data, Trigger, Clear, Remote, Local, Local Lockout,
Clear Lockout/Set Local and Abort. When addressed to
talk, the 8116A will send one of the following messages:
Data, Require Service, or Status Byte. ‘

Programming

3-82 The RMT LED is on when the 8116A is in
remote mode. The ADS LED is on when the 8116A is
currently addressed ta talk or listen. The 8116A front
pane! digital display shows the vatue of the last pro-
grammed parameter. ‘

' 3-83  Local-to-Remote Change. The 8116 A switches

to remote upon receipt of the two part Remote Message.
The two parts are:
Remote Enable {REN)
. Addressed to Listen or Talk (MLS or MTA)

.The B116A's output 51gna1 and all control settrngs rernam

‘unchanged with the loc_a| -to-remote transition.

3-84 Remote-to-Local Change The 8116A returns

1o local controlr upon recelpt of the Local or Clear

Lockout/Set Local message. [t can-also be set to local
by pressing the. front.panel LCL key {assuming that
local lockout is, not in effact) The output signal and )

all control settmgs remam unchanged w1th the remote—
to-local transmon .

L

. 384, . Local-Lockout. When a data transmission is

interrupted, which can happen by returning the 8116A to
local with the front panel LCL key, the data could be
tost. This would leave the 8116A in an unknown state,
To prevent this, a local lockout is recommended to
disable the LCL key. Local lockout remains in effect
until the 8t18A is returned to the local state by either
turning the LINE switch off/on or by programming the
L.ocal Message.
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Madel ST16A
. Table 3-9. Code Assignments {ASCH) for the 8116A
APPLIES ONLY IN COMMAND MODE (ATN TRUE)
: : : : : SAME ————p
. . . INTERPRETATION
- THESE CHARACTERS CAUSE SRQ . DATA MODE

SAME 1
INTERPRETATION

i THESE CHARACTERS ARE IGNORED (ATN FALSE)

a[3]2[3] o
o{olojol o D
alofobt! 1 q
otoj1io| 2 .
olol[1]{1] 2 s
o|1]o]o} 4 t
of[1{e[1i 5 u
ol1]1|p] & v
o[1]3i]1] 7 w
1{ololo| s
1{ofoj1| 9
1ol 1lo] 10
lol1}1] n
111]ofo] 12
tf1]of1] 13
1{111lo] 14
b ] 15
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