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Mode l 3437Α

1-1 . I NTROD UCTIO N .

1-2. This sect ion conta ins general information concerning
the -hp- Model 3437Α System DVM. Included i s an in st ru-
ment description, spec ifications, information conce rning
in strument and accessory info rmat ion, and safety consider-
ations .

1-3. D ESCR I PTION.

1-4. The Model 3437Α is α Microprocessor controlled 3'k
d igit, successive approximation system voltmeter, capab le
of sampling voltages at rates up to 5700 samples per
second .

1-5 . Chassis isolated input terminals, α wideband inpu t
amplifier, auto-zero, auto-polar ity, sample and hold, and
100%ο over range on each of the input voltage ranges ( .1 volt,
1 vo l t, and 10 vo lts) p rovide floating measurement capa-
bility (± 20 V) over the frequency range of DC through
1 .0 MHz.

1-6. Hewlett-Packard Interface Bus is standard. All front
panel functions are programmab le. The output data format
i s selectable between an ASCII (8 byte) and Packed (2
byte) format . The packed data format allows the controlle r
additional data storage as well as allowing the input voltage
to be sampled at rates up to 5700 samples per second .

1-7. The 3437Α digital delay logic is capable of delaying an
extern al trigge r from 0 to 1 second (100 ns steps), and of
generat ing up to 9999 triggers (for each tri gger received)
at rates of 1 Hz through 5700 Hz . The internally generated
trigge rs pro vide α burst sampling capab ility (up to 9999
samples) at α maximum rate of 5700 sampled per second.
Figur es 1-1 and 1-2 illu strate the de layed measurement and
burst sampling capab ilites of the 3437Α .

F igure 1-1 . NRDGS = 1

	

DELAY = 200 μs .
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1-8 . (Figure 1-1) 200 μs after being triggered, the 3437Α
will sample and (after conversion) di splay the in stantaneous
value of the input voltage . If the 3437Α is addressed to
ta lk , the sampled input vo ltage will be o utput onto the
HP-ΙΒ .

Fig u re 1-2. NRDGS = 1000

	

DELAY = 1 ms.

1-9 . (Figure 1-2) When triggered, the 3437Α will sample
the input voltage 1000 times at 1 ms intervals. Between
samples, the instantaneous value of the sampled inpu t vo lt-
age is converted and output onto the HP-ΙΒ .

1-10 . The Binary Program mode provides α means of
programming the 3437Α usin g an abτeviated program code .
When inte rrogated in the Binary Prog ram mode. The
3437Α responds by writing 7 bytes (completely describing
the programmed state of the in strument) onto the HP-113 .
The controller can use these 7 bytes as an abreviated
program code to reprogram the 3437A to its previous
configuration.

1-11 . Model 3437Αapplications include :

α .

	

Fast multipoin t data-acquisition .

b . Repetitive-waveform analysis .

c.

	

Low frequency transient characterizat ion.

d.

	

Low frequency True RMS measu rements .

1-12 . SPE CIFICATIO NS.

Section Ι

1-13 . In strument spec ifications are listed in Tab le 1-1 .
These spec ifications are the performance standards or limi ts
against which the inst rument is tested . Any change in the
specifications due to manufacturin g, design, or traceability
to the U.S . N at ional Bureau of Standards will be covered by
revised pages, α change sheet, or both,to thi s manual . Addi-



Section I

Table 1-1 . Specifications.

Model 3437Α

VOLTAGE MEASUREMENTCHARACTER ISTICS .

Range

	

Bandwidth (3dB )

	

Display*

10 Volt

	

1 .0 MHz

	

± 19.98 (max)

	

t 99.99 (ovrld)
1 Volt

	

1 .1 MHz

	

t 1 .998

	

± 9.999
.1 Volt

	

40 kHz

	

t .1998

	

t .9999

Static Accuracy

	

(90 days, 230C t 5"C)

10 Volt Range

	

± 0.05% of Reading

	

± 1 .6 Digits
1 Volt Range

	

t 0.03% of Reading

	

+ 1 .6 Digits
.1 Volt Range

	

± 0.06% of Reading

	

t 1 .8 Digits

Static Accuracy

	

(1 year, 230C t 50C)

10 Volt Range

	

t 0.05% of Reading

	

± 2.0 Digits
1 Volt Range

	

+ 0.03% of Reading

	

t 2 .0 Digits
.1 Volt Range

	

± 0.06% of Reading

	

± 2.2 Digits

Static Accuracy Temperat ur e Coefficient (0"C to 500C)
t 0.002% reading/ OC t 0.05 d igits/OC

Dynamic Accuracy

mV with in
Range

	

Step Input

	

Fi nal Value

	

Time
10 Volt

	

10V

	

± 200 mV	700 ns
10 Volt

	

10V

	

±

	

30 mV

	

7.5 μs
1 Volt

	

1 V

	

t

	

20 mV	700 ns
1 V olt

	

1 V

	

t

	

3mV

	

1 .5 μs
.1 Volt

	

.1 V

	

t 200μV	25 μs

DELAY CHARACTERISTICS .

Delay
For ΝRDGS equ al to 0 or 1

0 to .9999999 sec in 100 ns steps

For NR DGS > 1

Data Format

	

Delay between readings
ASCII

	

277.8 μs to .9999999 sec
Packed	175.4 μs to .9999999 sec

Offset (act ual delay with 0d elay prog rammed)
100 ns t 25 n s

Accuracy
t 0.008% Delay + Delay offset

Repeatability ( Jitte r )
For NR DGS equ al το 0or 1

Delay

	

J itter
0 or 100 ns

	

2 n s
200 ns το 50 ms

	

10 n s + .002% of Delay
>50ms

	

110 ns

NUMBER O F READINGS . (For each trigger received.)

From 0 to 9999

MAXIMUM RE ADING RATE.1

ASCII

	

3600 Readings per second
Packed	5700 R eadings per second

1 Actual reading rate is given by:

ASCII

	

3600 Χ 7 Byte Liste n Rate

3600 + 7 Byte Listen Rate

P ac ked

	

5700 Χ 2 Byte L isten Rate

5700 + 2 Byte L isten R ate

Where Liste n Rate = Data acceptance rate of listener

PROG RAMMABILITY.

(In accordance with IEEE -488-1975)

ΑΗ 1

	

Accepto r

	

ΡΡΦ

	

Parallel Poll
Co Controlle r

	

RL1 Remote/Local
DC1

	

Device Clear

	

SR1

	

Service Request
DT1

	

Device Trigge r	S H1

	

Source
L4 Listener

	

Τ5 Tal ker

COMMON MODE REJE CTION RATIO .

75 dB (1 kΩ unbalance i n low i nput lead at 60 Hz)

* Display will indicate overload if input is unte rminated ( .1 volt range).

G ENER AL.

Ν 1 to LO

	

<

	

t 30 V Peak
LO to CH ASSIS

	

< t 42 V Peak

Power Requ i rements

100 V, 120 V, 220 V, 240 V (+ 5% -10%,48-440 Hz)
42 VA

,

Dimensions

212.7 mm wide χ 88.9 mm h ig h χ 527.1 mm deep

Weight

N et

	

5.6 kg
Shipp ing 7.6 kg

Model Number and Name

3437Α System Voltmeter

Table 1-2 .

I NPUT CHARACTERISTICS .

Input Impedance

Gene ral I nfo rmation .

Operating Temperat ure

O'C to 50'C

Range Impedance Storage Temperat ure

10 Volt 1 ΜΩ (t 20%) < 75 pF -400Cto 750C
1 Volt > 108 92 < 75 pF

.1 Volt > 108 Ω < 75 pF Humidity Range

M axi mum input Voltage (All ranges) < 95ο%ο RH (OcC to-400C)
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t ional informat ion desc ribin g the operating characterist ics
(Tab le 1-2) are not specificat ions b ut are supplemental
information for the user .

1-14 . OPTIO NS.

1-15 . The following opt ions are availab le for the -hp-
Model 3437Α System Vo ltmete r :

ATypical

Table 1-3 . Message Transfe r

B Initial

CSubsequent-maximum rate (due to conver sio n time)=240 μs .

1-18 . SA FETY CO NSIDER ATIO NS.

1-19 . If, to preserve the apparatus from damage, it is neces-
sary for the use r to refer to the instru ction manual, the
app aratus will be marked with the symbol Δ .

1-20. I NSTRUMENT ID ENTI F ICATIO N .

1-21 . Α three-sect ion ser ial number (ΧΧΧΧΑΧΧΧΧΧ) is
used to ident ify the Model 3437Α . Fi gure 1-3 ί 11 ι "strates the
meaning of the three parts of the number .

Rates ( Listen) .

Table 1-4 . Message Transfer Rates (Tal k ) .

Section Ι

Liste n Handsh a k e Ws/Byte)Α

Commands (ΑΤΝ Tru e)
Addressed to Liste n (ATL ) 58
Addressed to Tal k ( ΑΤΤ ) 38
Group E xecute Trigger (G ET) 160
Local Loc ko u t ( LLO) 37
Selected Device Clear (SDC) 124
Se r ial Poll Enab le (SPE ) 35
Se r ial Poll Disa b le (SPD) 36
Unlisten (UNL) 36
Un tal k (LINT) 36
Prog ram Code (ΑΤΝ False)

Pelay 100
' '- 92
0 64
1 69
2 74
3 79
4 84
5 89
6 94

Sto r e 176
NRDGS 112

1 94
2 68
3 68
4 68

Store 112
Ena b ROS 108
7 59

Sto r e 90

Liste n Handshake Ws/Byte)Α

Prog r am Code (ΑΤΝ F alse)
Con t'd

Ι

Range 56
1 88

Range 56
2 89

Ra nge 56
3 90

Trigger 56
1 97

Trigger 56
2 98

Trigger
Β

56
3 90

Trigger
C

56
3 74

_Format 56
1 98

_Fo rmat 56
2 99

Bi n a r y Pr gm 83
1st Byte 95
2nd Byte 78
3rd Byte 66
4th Byte 75
5t h Byte 42
6t h Byte 42
7t h Byte 140

Talk Hands h a k e0μs/Byte)Α

Data Formats ( ΑΤΝ F alse)
ASCII 22 xis
Pac k ed 20 μs

1-16 . ACCESSO R IES .
χχχχ Α χχχχχ

1-17 . Th e follow ing accesso ri es are ava ilable and can be Ο
Four d igit prefix L etter identifies t he Five d igit suffix
identifies α series country where the identifies α p ar- Ο

ordered from , your nearest -hp- Sales and Service O ffice : of instruments . instrument was man- ticular instru-
ufactured. menl in α series .

Opt ion -hp- Part Numbe r Descrip tion

907 5061-0088 Front Hand le Ki t
908 5061-0076 Cabin et Assemb ly
909 5061-0082 Cab in et Assemb ly

(Α - America, U - United Kingdom,

1 . DSA T est ROM -hp- 34115 Α J - Japan, G - GermanyI

2 . Performance Test Source In terface -hp- 34114Α
3 . Performance T est Trigge r In ter face -hp- 34113 Α Figure 1-3 . Instrument Serial Number.
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2-1 . I NTRODUCTION .

2-2 . This section contains information and instructions
pertaining to initial instrument set-up . Included are initial
inspection procedures, power and grounding requirements,
ehvironmental information, bench and rack mounting
instructions, α description of interface connectors, and
repackaging instructions .

2-3 . INITIA L I N SPE CTION .

2-4 . This instrument was carefully inspected both mechani-
cally and electrically before shipment . It should be free of
mars or scratches and in perfect electrical order upon
receipt . To confirm this, the instrument should be inspect-
ed for physical damage that might have occurred in transit,
and the electrical performance should be tested using the
performance tests outlined in Section V. If there i s damage
or deficiency, refer to the warranty inside the front cover
of this manual .

2-5. POWER REQU IREMENTS.

2-6. This instrument can be operated from ac line voltages
of 100 V, 120 V, 220 V, 240 V, at corresponding line
frequencies of 48 through 440 Hz .

Verify that the 110 V1220 Υ Line Vo ltage
Selectio n switch, (Figure 2-1) located on the
rear panel of Mode l 3437Α , is set to the ac
source voltage to be used befo re inserting the
power cord and turning the instrum en t on.
A lso in sure that the proper fuse is in sta lled.

'S ELECT ED FOR 120V.

FUSE (mA)

500
500
250
250

3437-θ-4755

Figure 2-1 . L i ne Voltage Selection.

S ECTIO N ΙΙ
I N STALLATION

2-7 . Power Cords and Receptacles .

2-8 . Figure 2-2 illustrates the various -hp- power cord
configurations . If the appropriate power cord is not
included with the instrument, n otify the nearest -hp- Sales
and Service Office and α replacement cord will be provided.

5Τ0-θ-4195.

8120-1351

	

8120-1388 .

	

8120-16Θθ

8120-1348 - 1

	

812ο-0898

-UL LISTED FOR USE IN THE UN ITED STATES OF AMER ICA

Figure 2-2. -h p- Power Cords .

2-9. Grounding R equirements .

Section ΙΙ

2-10 . To protect operating personnel, the National Elec-
trical Manufacture rs' Association (ΝΕΜΑ) recommends
that the instrument panel and cabinet be grounded . The
Model 3437Α is equipped with α three-conductor power
cable which, when plugged into an appropriate receptacle,
grounds the instrument . The offset pin on the power cable
is the ground wire .

2-11 . To preserve the protection feature when operating
from α two-contact outlet, use α three-prong to two-prong
adapter and connect the green pigtail on the adapter to
power line ground .

2-12 . EN VI RONMENTA L RE QU I REMENTS .

2-13 . The 3437Α should not be operated where the
ambient temperature exceeds 0°C to 50 °C or stored where
the ambient temperature exceeds - 40°C to + 75°ς.

2-14. Humidity .

2-15 . The instrument may be operated in environments
with relative humidity of up to 95%ο . However, the instru-
ment must be protected from temperature extremes which
cause condensation within the instrument .

LINE VOLTAGE (VOLTS) OPERATING RANGE (VOLTS)

100 90-105
120 108-126
220 198-231
240 216-252
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2-16 . Altitude.

2-17 . The in strument may be operated at altitudes up to

4573 meters (15,000 feet) .

[MAR Ν 1NG

To preven t potential electri cal or fire hazard,
do not expose equipment to rain or moisture.

2-18 . INST RUME NT MOUNTI NG .

2-19 . The Model 3437Α is shipped with pl ast ic feet and tilt
stand in pl ace, ready for use as α bench instrument . The
front of the in strument may be elevated for conven ience of
operating and v iewing by extendin g the ti lt stand . The

plast ic feet are shaped to permit placing the in strument on
top of other half-module Hewlett-Packard in struments .

2-20 . Rack Mounting.

Model 3437Α

2-21 . The Model 3437Α is housed in α -hp- standard ('16

Ό

	

Ό

	

Ό . Ό

	

ώ

> LLΟ Ο Ο Ο ρ α α Ο
δ 0 δ δ ω Ο Ζ Ζ

DID 1-8 (Data Input/Output)
Mnemonic refe rr ing to the eight "Data Input/Output"
li nes . The DID li nes transfer messages in α b yte-serial,
bit parallel manner .

ΕΟΙ (End o r I dentify)
Mnemonic referr i ng to the "End o r Identify" control
li ne. ΕΟΙ is u sed by α device to i nd icate the end of α

mu ltiple-byte transfer.

DA V (Data Valid)
Mnemonic refe rr ing to the "Data Vali d " control li ne .

DA V is u se d to coordinate the "handshake" sequence .
The DAV line is controlle d by the source (tal ker ) . When
DA V is tru e, data on the DID li nes is considered valid.

NRFD (Not Ready For Data)
Mnemon ic refe rr ing to the "Ready Fo r Data" control
li ne. NRFD is used to coordinate the "hand sha ke"
sequence . The NRFD li ne is controlle d by the accepto r
(liste ner) . When NRFD is tr ue, the accepto r ind icates to
the so ur ce that he is ready to accept data.

NDAC (Data Not Accepte d )
Mnemon ic refe rr ing to the "Data Accepted" control line .
NDAC is u se d to coord i nate the "handshake" sequence .
The NDAC line is controlled by the acceptor (liste ner ) .
When N DAC is tr ue, the acceptor indicates to the source
that the d ata on the DID li nes h as been accepted .

HP-!Β CO NNECTOR J12
CHASSIS/OUTGUARD
GROUND

α Ζ
ιαιι

Ο
Jω
τ

F or further info rmation concerning the HP-18, r efer to
"H ewlett-Packard Inte rface, Α Compend ium of Technical
Articles" -hp- publications Νο. 5952-2472.

Mating Connector:

-hp- Part Νο . 1251-0293
Arnphenol Νο . 57-30240

Mating Cables:

10631Α

	

3 ft.
10631Β

	

6 ft.
10631C

	

12 ft .

the source that the data on th e DID li nes h as been
accepted.

I FC (I nterface Clear)
Mnemonic refer r ing to the "Interface Clea r" control li ne.
I FC is u se d to p lace the HP-113 system i n α known qu ies-
cent state. The I F C li ne is controlled by the system
controller .

S RQ (Service Requ est)
Mnemonic referri ng to the "Service Request" control
li ne. SRQ is u se d (by any d evice h aving service re quest
capability) to ind icate to the system controlle r that the
device requires service . The controlle r res ponds by polling
the devices to determine whic h device re qu ested service .

ΑΤΝ (Attention)
Mnemonic refe rr ing to the "Attention" control li ne . The
state of the ΑΤΝ li ne determines whether the HP-18 is i n
the "Command mode" (ΑΤΝ tru e) or the "Data mode"
(ΑΤΝ false) . When ΑΤΝ is true, all d evices must listen to
the d ata li nes, and when ΑΤΝ is false, only d evices that
have been addresse d will actively transfer data.

REN ( Remote Enable)
Mnemonic referri ng to the "Remote Enable" control
li ne. REN is used i n conjunction with listen addresses
(DID 1-8) to select either local or remote control of each
device.

2-2

Figure 2-3. Hewlett-Packard Inte rface Bu s Connector .
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module) System ΙΙ enclosure . Refer to the -hp- cata log for
rack mountin g accessories .

2-22 . I nterface Connectors.

2-23 . Input. The voltage to be measured is applied to
either the front or rear panel mounted (parall el connected)
triax connector labeled INPUT.

2-24 . Ext Tr ig and Delay Ou t . Α stan dard (negat ive
edge) TTL inpu t appli ed to the rear panel mounted BNC
connector labeled ΕΧΤ TRIG causes the in strument to
initiate one or more measurements and pro vide one or more
correspon ding delaye d t ri ggers at the rear panel mounted
BNC connector labeled DELAY OUT.

2-25 . Hewlett-Packard Interface Bu s (HP-113) . Figure 2-3
illu strates the rear panel HP-113 connector, along with α
brief desc ription of each s ignal lin e .

2-26 . Interface Cab le Lengt h . The maximum accumulative
length of an HP-113 cable in any system must not excee d
more than 2 meters of cable per device (up to 15 devices)
or 20 meters, which ever is less .

2-27 . REPAC KAGIN G FOR SH IPME NT.

2-28 . The following is α general gu ide for repackaging the
in strument for shipment . If the origin al conta iner is avail-
ab le, place the in strument in the container with appropri-

Sect ion ΙΙ

ate packing material and seal with st rong tape or metal
ban ds . If the origin al conta in er is not availab l e, proceed as
follows :

α .

	

Wrap the instrument in heavy pape r or pl astic before
placin g in an inner container .

b .

	

Place packing material around all sides o f the in stru-
ment and protect panel face with cardboard strips or plastic
foam.

c. Place the in strumen t and inner conta in er in α heavy
carton and seal with st rong tape or metal bands .

d. Mark shippin g container "DELICATE INSTRU-
MENT." "FRAGILE." etc.

ΝΟΤΕ

If the instrument is to be shipped to Hewlett-
Packard for serv ice or repa ir, attach σ tag to
the instrument identifying the owner and indi-
cating the service or repair to be accomp lished .
Include the mode l number and full seria l
number of the instrument. In any correspond-
ence, identify the instrument by mode l number
and full serial number. If you have any ques-
tions, contact your nearest -hp- Sa les and
Service Office.
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3-1 . INTROD UCTION.

3-2. This section contains complete operating instructions
(both bench and system) for' the Model 3437Α Systems
Voltmeter. Included is α description of the front and rear
panel controls and indicators, programming instructions,
and application examples .

3-3. Controls and I ndicators.

3-4 . Figure 3-1 identifies the 3437Α displays, annunciato rs,
controls, and connectors . The identification of each item is
keyed to the drawing within the figure .

3-5. F ront Panel Description .

3-6. KEYBOARD. The 34374 keyboard functions in two
modes :

α .

	

Key per function .

b .

	

Numeric entry.

3-7. K ey Per Function . The Key Per Function mode (each
key representing instrument functions) occurs when the
instrument is turned on .

3-8. Numeric Entry . The Numeric Entry mode (αηηυη-
ciated by blinking DELAY, NRDGS, or ΕΝΑΒ RQS αηηυη-
ciators) is α subset of the Key Per Function mode, and
occurs when either the PELAY ",D εNAB !Os keys are press-

9

ed while the keyboard is in the Key Per Function mode .
Subsequent entries (displayed by the numeric entry dis-
play) correspond to the blue labeled numeric symbols 0-9
and decimal point . The Numeric Entry mode is terminated
when 5

Π is pressed .

3-9. VOLTS DISPLAY. Displays the sign and magnitude
of the sampled input voltage ("+" is implied) . The overload,
indication is ± 99 .99 (Decimal point position corresponds
to voltage range selected).

3-10 . NUMER IC ENTRY DISPLAY. The contents of the
numeric entry display are annunciatod directly below the
display .

3-11 . ROS STATUS. The RQS STATUS annunciators
annunciate the instrument status .

3-12 . Data Ready . The DATA READY annunciator
notifies the operator that the sampled input voltage has

S ECTIO N III

OPERATI N G INSTRU CTIO N S

Section III

been converted, displayed, and i s ready to be output onto
the HP-113 . The DATA READY annunciator re ιnains on
until the measurement data has been output onto the
HP-113, or until α new function is programmed.

3-13 . Igno re Trig . The IGNORE TRIG αηηυηcία tοτ
notifies the operator that α second trigger occured prior to
completion of the measurement sequence/data transfer
initiated by the fi rst trigger, and that the second trigger was
ignored. The IGNORE TRIG annunciator remains on until
α new function is programmed .

3-14 . Invalid Prgm. The INVALID PRGM annunciator
notifies the operator th at an invalid program condition has
occurred . The annunciato τ becomes illuminated during the
Remote and Local modes of operation, for the following
reasons :

LOCAL :

α . DELAY (0-.9999999). The first entry into the
delay field must be α decimal point . Any entry other than
α decimal point (leading zeros ignored) results in an invalid
program condition. When this occurs, the last v alid delay
entry is stored and the numeric entry mode is terminated .
The INVALID PGM annunciatoτ remains on until the key
causing the invalid entry is released.

b. NRDGS (0-9999) . Α decimal point entry into the
number of readings field results in an invalid program cond-
ition . When this occurs, the last valid NRDGS entry is
stored and the numeric entry mode is terminated . The
INVALID PGM annunciator remains on until the key
causing the invalid entry i s released.

c. ΕΝΑΒ RQS (0--7) . Any entry other than 0-7
results in an invalid program condition . When this occurs,
the last valid ΕΝΑΒ RQS entry is stored and the numeric
entry mode i s terminated . The INVALID PGM annuncia-
tor remains on until the key causing the invalid entry is
released .

d . STORE. If the 9

	

key is pressed while the

keyboard i s not in the Numeric Entry mode, an invalid
prog ram condition occurs . The INVALID PGM αηπυη-
ciatoτ remains on u ntil the key causing the invalid entry is
released .

REMOTE :

An invalid entry while in the Numeric Entry mode, or the
use of an invalid program code, will result in an invalid
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3-2

Figure 3-1 . 3437Α F ront and Rear Panel Descri ption .

Model 3437Α

1 Annu nciated i nstrument stat us (service request [SR O) will 10 Outpu t data format select keys
b e set if RQS STATUS and ΕΝΑΒ RQS [nume ric entry dis-
play) correspo nd) . 11 Keyboard return-to-local

2 Volts d isplay - Displays the sign and magnitude of the sam- 12 Annunciated HP-113 stat us
pled input voltage. 13 L i ne switch

3 Numeric entry display-Displays DELAY, NR DGS, and 14 F a n
ΕΝΑΒ RQS entries .

4 Bi nary program mode an nunciator . 15 Delayed trigger output con necto r

5 P re-e ntry keys fo r DELAY, NR DGS (Number of readings), 16 E xtern al trigger input connecto r
and ΕΝΑΒ RQS ( requ est service mask) . 17 Fuse

6 Voltage ra nge select keys
18 L ine co rd receptacle

7 Trigge r mode select keys
19 L ine voltage select switch

8 1 nput connector

9 Numeric entry te rminatio n key (stores contents of the
20 HP-16 connector

nu me ric entry display) . 21 Input connector
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program condition to occur. The INVALIDPGM annuncia-
tοτ remain s on until the 3437Α is readdressed to li sten.

3-15 .

	

7υ . The DELAY key (delay pre-entry) is used
when entering either the de lay between read ings
(NRDGS > 1) or the delay that occurs prior to sampling
the input voltage after the 343 7A is triggered (NRDGS=1).

EXAMPLE:

3-16 .

DELAY

Ρ_ELAY

1 .

	

Press Τ

2. P ress

α. The Numer ic Entry mode is annunciated by
the (Flashing) DELAY annunciator .

b. The numeric entry displ ay (annunc iated by
SEC DELAY) displays the previously stored
delay.

point (leadin g zeros ignored) resu lts in an
invalid program condition .

3.

	

Enter up to 7 integers corresponding to the
specified de lay (add itional inputs are ignored).
Α partial- delay field can be set to zeros by

STORE
-press in g

4. Terminate DELAY entry (Numeric Entry
STO REmode) by pressing

Ν RDOS

,
Ο

. The NRDGS key (number of readings pre-

entry) is used when entering the number
taken after the 3437Α is tr iggered .

EXAMPLE :

1 . Press

2.

3.

(Any entry other than α decimal

of readings to be

α. The Numeric Entry mode is ann unciated by
the (Flashing) NRDGS annunciator .

b . The numeric entry display (annunciated by
NUM READINGS) displays the previously
stored number of readin gs .

Enter α 4 digit integer (0-9999) corresponding
to the number of readings to be taken after the
3437Α is triggered . (If α decimal point is enter-
ed into the number of readings field, an invalid
program condition res ults .) Additional entries
into α completed NRDGS fi eld, cause previous
entr ies to be shifted left.

Terminate NRDGS entry (Numeric Entry
mode) by press ing

	

5Π .

ΕΝΑΘ ROS
3-17 . 8Fe~ . The ΕΝΑΒ RQS key (enable request pre-

entry) is used when entering the request service mask. (The
request service mask is an octa l number (0-7) identifying
the conditions for which serv ice request (SRQ) is initiated .)
Tab le 3-1 shows the request serv ice mask and corresponding
conditions for which the 3437Α will ini tiate α service
request.

EXAMPLE :
ΕΝΑΒ ROS

1 .

	

Press ,Ο .

2 .

	

Enter the request se rvice mask (0-7). An invalid
entry results in an invalid program condition to
occur . (Addi tional entries override previous
entri es .)

3 .

RQS Mas k 1 Cond itio ns for I n itiating S RQ

(42 1)

	

(Octal)
000 0
001 1
010 2
011 3
100 4
101 5
110 6
111 7

Νο S R Q Capabilities
I n valid Program
T r igger Ignore
Tr igger Ignore or Invalid Prog ram
Data Rea dy
Data Rea dy or Invali d Program
Data Rea dy or Trigger Ignore
Data Rea dy or Tr igge r Ig nor e or I nvalid
Prog ram

1 α . Invali d PGM
b . Trig Ignore
c. Data R eady

3-18 . RAN G E

	

°

α. The Numeric Entry mode is annunciated by

the (Fl ashing) ΕΝΑΒ RQS annunciator .

b . The numeri c entry display (annunciated by
ΕΝΑΒ RQS) displays the previously stored
request serv ice mask.

Terminate ΕΝΑΒ RQS entry (numeric entry
mode) by pressing

	

STORE .

Table 3-1 . SRO Cond itions.

ranges (annunciated by the range select keys) are selected
. .

Sect ion III

°--) . The three voltage

range has 100% overrange capab ility .) The displayed
decimal point posit ion will not correspond to the selected
voltage range until the 3437Α has sampled the input
voltage .

3-3



Section III

3-19. T RIGGER

	

'U

	

2U

	

'U

	

. The three trigger
modes (annunciated by the trigger select keys) are selected
by pressing either the

	

'~

	

ΕΟ

	

key .
ι ι z ι

INT.

α . Local - With zero delay programmed, the sample
rate is approximately 10 samples per second .

b. Remote - To generate an internal trigger while in
remote, the following conditions must exist :

"OLD/MAN

The first time the 'Π key is pressed, the 3437Α holds

the volts displayιD~f the last sampled voltage constant . The
second time the r---) key is pressed (and each time there-

3

EXAMPLES :

3-4

a. Normal

ASCII

3-20 . FORMAT D

GROUP EXECUTE TRIGGER.

selectable between an
(2-byte) format .

after), α manual trigger is generated. Manual triggers can be
generated in this manner until α new function is program-
med.

(Addressed HP-ΙΒ Command.) Each time the 3437Α
receives group execute trigger (GET) while addressed to
listen, it will generate α trigger (regardless of trigger mode
selected).

ΡΑCΚΕΟ

The output data format is .

ASCII (8-byte) and PACKED

ASCII

3-21 . °Ο. Each data transfer is output as 6 ASCII
characters, followed by α carriage return (CR) and line feed
(LF) concurrent with ΕΟΙ true .

i .

	

.1 volt range

	

± .1998 (CR) (LF and ΕΟΙ)
i i .

	

1 volt range

	

± 1 .998 (CR) (LF and ΕΟΙ)
iii .

	

10 volt range

	

± 19 .98 (CR) (LF and ΕΟΙ)

b . Overload

Model 3437Α

i .

	

.1 volt range

	

± .9999 (CR) (LF and ΕΟΙ)
ii .

	

1 volt range

	

±9.999 (CR) (LF and ΕΟΙ)
iii .

	

10 volt range

	

± 99.99 (CR) (LF and ΕΟΙ)

For measurement data where NRDGS > l , the (CR) and
(LF and ΕΟΙ) is suppressed (between the intermediate
outputs) and the data is delimited by α comma .

M CKED
3-22 .

	

( ---)

	

.

	

Each data transfer is output as 2 binary

;nd Byte 1

	

0 0 1

	

1 0 0 1

(BCD)

ultiplier

(4) LSD (BCD)
(2) 3SD (BCD)

(9) LSD
(9) 3SD

For measurement d ata where NRDGS > 1, ΕΟΙ is suppress-
ed (between intermediate outputs) and the data is n ot
delimited . ΕΟΙ true is sent concurrent with the second
data-byte of the last data transfer . Table 3-2 shows the
packed form at designators .

3-23 . LOCAL. When the 3437Α i s in remote (not local
lockout), pressing

	

`

	

returns the 3437Α keyboard from

remote (HP-ΙΒ controlled) to local (front panel controlled) .

3-24 . Programming I nstructions.

3-25 . The 3437Α i s α systems instrument intended to be
used with the HP-ΙΒ (IEEE STD 488-1975 or equivalent)
system . The following paragraphs describe HP-ΙΒ operation.

b . Overload (+25 volts, 10 volt range)

8 DIO Ι
1 st Byte 1 0 1 1 1 0 0 1

Τ(9) 2SD
(1) MSD ("9" is displayed)

1 . Remote bytes . The second byte is concurrent with ΕΟΙ true .
2 . Internal Trigger
3 . Addressed to Talk
4. Not in Binary Ρτgm Mode
5 . Not in Serial Poll Mode
6 . Not in Numeric Entry Mode

EXAMPLES:

α . Normal

8

(+ 3.24

DIO

volts, 10 volt range)

1
With these conditions satisfied, the 3437Α will generate 1st Byte 1 0 1 0 0
an internal trigger on the transition of ΑΤΝ false . (3) 2SD

ΕΧΤ . Ιτ (0) MSD
Sign Bit

The 3437Α will sample the input voltage when triggered Range
(TTL negative edge) at the external trigger input connector .

2nd Byte 0 0 1 0 0 1 0 0 & ΕΟΙ
HOLD/MAN . (LOCAL & REMOTE)
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Table 3-2 . Packed Format Designators .

3-26 . The HP-ΙΒ transfers messages (data and commands)
between the components of an instrumentation system on
16 s igna l lines . Th e in te rface functions for each system
component are pe rformed within the component so that
only passive cab ling is needed to connect the system . Th e
cab les connect all instruments, contro llers, and othe r com -
ponen ts of the systeιη in pa ralle l .

3-27 . Eight of the lines (DIO 1-8) are reserved for the
transfe r of messages in α byte-ser ial , bit-paralle l mann er.
Message t r ansfer is asynchronous, coordinated by the three
handshake lines (DAV , NRFD, and NDAC) . Th e remaining
five lines are fo r contro l of HP-111 activ ity .

3-28 . Dev ices connected to the HP-ΙΒ may be talkers,
listeners, or controllers . The cont roller dictates the roll of
each of th e othe r dev ices by setting the ΑΤΝ (attent ion)
line tru e and sendin g ta lk or listen addresses on the data
lines (DIO 1-8) .

3-29 . Addresses are set into each dev ice at the time of
system configu ration . (The 3437Α HP-ΙΒ address se lect
sw itch is located on the Log ic boa rd .) While the ΑΤΝ line
is true, all devices must listen to the data lin es . When ΑΤΝ
is false, only devices that have been addressed will actively
sen d or receive data . All other de vices ignore the data lines .

3-30 . Severa l listeners can be active simultaneous ly but
on ly one talker can be active at α time . Whenever α ta lk
address is put on the data lines (w hile ΑΤΝ is true), all
other talkers a re auto τηat ica lly unaddressed .

3-31 . Informat ion is transm itted on the data lines under
sequential control of the three handshake lines . Νο step in
the se qu ence can be initiated un t il the previous step is εοτη -
pleted . Information transfer can proceed as fast as devices
can respond, but no faster than allowed by the slowest
device presently addressed . This permi ts seve ral dev ices to
rece ive the same ιηessage byte concurrently .

3-32 . The ΑΤΝ line is one of the five control lines . When
ΑΤΝ is tru e, addresses and comm and s are t ransmitted on
seven of the data lines using the ASC II code . When ΑΤΝ is
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fa lse, any code of 8 b its (o r less) understood by both talk er
and listener(s) may be used .

3-33 . Th e other control lines a re IFC, REN, SRQ, and ΕΟΙ .
IFC (interface clear) places the interface system in α known
quiescent state (the 3437Α becomes unaddressed to li sten,
unaddressed to talk , and the se rial poll mode (SPM ) is
cleared) . REN (remote enab le) is used in conju nction with
li sten addresses to se lect e i the r local or rem ote contro l of
each device . Any device having service r equ est capab ility
can set service request (SRQ) true. This indicates to the

system controller that α dev ice on the bus requires atten-
tion . ΕΟΙ (end or identify) is used by α device to ind icate
the en d of α mu lt iple-byte t ransfe r (the 3437Α sets ΕΟΙ
t rue concurrent with the last data-byte of α mu lt iple data-
byte transfer) . F o r fu r ther informat ion concerning the
HP-113, refer to "Hewlett-Packard Interface . Α Comp endium
of Technical Artic les" -hp- publications Νο . 5952-2472 .

3-34 . HP-113 Address Selectio n . Α seven-b i t binary code
form s the complete TALK or LISTEN add ress of the
3437Α . The fi rst five b its of the code (se lected by A2Sl)
are refe rred to as the instrument address . The remaining
two bits (DIO 6-7) are controller or iginated and define the
add ress to be either TALK or LISTEN. Th e seven-bit code
forms as ASC II cha racte r (Table 3-3) that uniquely defines
the selected TALK o r LISTEN address . Fi gure 3-2 illus-
trates the add ress select switch - and address code .
designators .

3-35 . Program Code Set . Prog ram code (an alpha-nume ri c
code r epresenting various instrument functions) is used to
cont ro l the front p anel whi le the 3437Α is in the remote
mode of operat ion . To impl ement the program code set
(Table 3-4), it is necessary for the 3437Α to be in remote
and addressed to li sten .

3-36 . The 3437Α front pane l is designed to imply the
prog ram code set . The unde rlined alpha characters repre-
sent the prog ram code alpha symbol for the corresponding
in strument function.

EXAMPLE :

Th e program code string :

D.0025S, N 100S, EOS, R3, Τ2, F 1 reads :

I t is not necessary to reprogram all functions each time α
programming change is made . (The order of program code,
and the u se of comm as is opt ional .)

3-5

Byte Functio n
DIO

8 7 6 5 4 3 2 1 Desc r i ption

1st Ran ge ι
Mu lti p lie r 0 1 1 V olt R a n ge

1 1 1 V olt R a n ge
1 0 10 Volt R a n ge

Sig n b it 1 P ositive
0 Negative

MSD 1

0 Numeric

2 SD Χ Χ Χ Χ Valu e of
Sam ple d

2nd 3 SD Χ Χ Χ Χ I npu t Voltage

LSD Χ Χ Χ Χ

1 . DELAY 2 .5 m s
2 . NRDGS ΙΟΟ
3 . ΕΝΑΒ RQS 0
4 . Range 10 Vo l ts
5 . Trigger Extern a l
6 . Format ASCII
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'Only the first five bits of t he binary code a re listed . These b its (set by A2Sl) a r e the same fo r both the TALK and LISTEN address .

The sixt h and seventh bits (controlle r or igi nate d ) d etermine whethe r the inst rument is b eing addressed to TALK or LISTEN .

	

Function

	

BitΙ
7 6

s ά?eτk`fBCtst . ?~3C2S.... ..Έ;~..53

3De rived from the sum of the binary weighted value of the fi r st five address bits.

R32

16 F

ι

Is

1 . To select a ddr ess 24 ( decim al equ ivale n t),

switch positio ns Α 1-Α 5 as follows :

Α 5 Α 1
1 1 0 0 0 16+8=24

(16 Β 4 2 Ι ) B inary weight

MPU

FU17

16

2 . To set the 3437Α to TALK ONL Y, set switch
positio n 6 to "1 " .

TALK ONLY
A5-Al , Μ "Ι

"" ι 11 11 11 11 11 11 1.0 11

RS ΗΡΙθ ADDRE SS
ι

	

SELECT SWITC H ι

set

DO
DI
ο2
D
D4
DS
D6
D7

α

ι

Figure 3-2 . Add ress

	

Select Switch

	

and Add ress Code
Designators .

3-6

Table 3-3. Add ress Codes.

/r ΑΙ

11 Ι 00Ν Ι

Table 3-4 . 3437Α Program Code Summary .

' Program Code Handshake occu rs with the

3437Α in Remote, Addressed to Listen , and
ΑΤΝ false .

Model 3437Α

Ο
ρ

czy

Φ
<Ο

- C~ Ο

ι

f

ι

ASCII COD E CHARACTER B I NARY COD E OCTAL COD E 5 BIT

Listen Talk Α5 Α4 Α 3 Α 2 Α 1 Listen Talk DECIMAL3
Add ress Address 671 6 6 bs b 4 bg b2 b τ EQUIVALENT

SP @ 0 0 0 0 0 040 100 0

Ι Α 0 0 0 0 1 041 101 1

" 8 0 0 0 1 0 042 102 2

C 0 0 0 1 1 043 103 3

$ D 0 0 1 0 0 044 104 4

% Ε 0 0 1 0 1 045 105 5

& F 0 0 1 1 0 046 106 6

' G 0 0 1 1 1 047 107 7

( Η 0 1 0 0 0 050 110 8

1 1 0 1 0 0 1 051 111 9
,/ 0 1 0 1 0 052 112 10

+ Κ 0 1 0 1 1 053 113 11

L 0 1 1 0 0 054 114 12

- Μ 0 1 1 0 1 055 115 13

Ν 0 1 1 1 0 056 116 14

/ 0 0 1 1 1 1 057 117 15

0 Ρ 1 0 0 0 0 060 120 16
1 Q 1 0 0 0 1 061 121 17

2 R 1 0 0 1 0 062 122 18

3 S 1 0 0 1 1 063 123 19

4 Τ 1 0 1 0 0 Ο64 124 20

5 U 1 0 1 0 1 065 125 21

6 V 1 0 1 1 0 066 126 22

7 W 1 0 1 1 1 067 . _ . , . 127 23

Π7 π 9 .30 : . ι
9.:: . . . . . : :: . . . . . . . : . .

0
: . . . . . .

07 3

Ζ 1 1 0 1 0 072 132 26

Ι 1 1 0 1 1 073 133 27

< \ 1 1 1 0 0 074 134 28

1 1 1 1 0 1 075 135 29

^" 1 1 1 1 0 076 136 30

PR OG RA MM I N G CODES'

Prog ram Code Octal
(ASCII Characte r ) Desc r iption Code

D Delay 104

Ν NR DGS 116

Ε ENAB FIGS 105

S Stor e 123

R Ra nge 122

1 .1 volt 061
2 1 volt 062

3 10 volts 063

Τ Trigge r 124

1 I n te rnal 061

2 E xternal 062

3 Hold/Man 063
F Format 106

1 ASCI Ι 061

2 Pac k ed 062

Β Binary Prgm 102
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3-37 . Message Set. Bi -d irectional traffic over the HP-ΙΒ
(including program code) is described in terms ofmessages.

The controller originated messages (comm ands) are desc rib-
ed in Tab le 3-5 and catagoτized as fo llows:

1. Addressed

2. Universal

(Directed to bus devices pre-
viously addressed to listen)
(Directed to all bus devices
capab le of responding to the
command)

EXAMPLE :

The system controller can configure the 3437Α to its

1 ΑΙΙ multiline (DID 1-8) messages are se nt with ΑΤΝ tr ue.
2Un iversal command .
3Addressed command .

EXAMPLE:

Table 3-5. 3437Α Message Set Summary Sheet.

Section III

initial turn-on state by sending the unive rsal command,
Device Clear (DCL), or the addressed cοιηmαηd, Se lected
Dev ice Clear (SDC).

3-38 . The 3437Α originated messages allow the 3437A to
communicate with the system controll er, and to participate
in the handshake process involved in the data-byte transfer
process .

The 3437Α can advise the system controller that it requires
serv ice by sending the service request (SRQ) message .

3-7

Messac Desc r iption Class Octal
Code

R
Ε
Ν

Ι
F
C

Inst rument Response

DC L Device Clea r UC2 024 Τ The 3437 Α configur es to its initial
turn-on state.

V olts dis p lay (samp le d input voltage)

Numeric entry d is play (S E C DELAY)
FIGS STATUS (DATA READY)
DELAY (0)
NRDGS (1)
ΕΝΑΒ RGS (0)
RANGE (10 volts)
TRIGGER (ΙΝΤ)
FORMAT (ASCII)

SDC Selected Device AC3 004 If addressed, the 3437Α configur es to
Clea r its turn-on state.

GET Group E xecu te
T rigge r AC 010 Τ Is tr iggered (regard less of trigge r mod e)

GTL Go to Local AC 001 Τ Returns t he 3437Α from remote (HP-ΙΒ
Controlled) to local (f ront panel
controlled)

LLO Local lockout LIC 021 Τ Disables the Local Key
From LLO to GTL to TREN = Remai ns in LLO
From LLO to FREN to TREN = E xits LLO

MLA My Liste n Address AC Becomes addressed to listen .

ΜΤΑ My Talk Ad dress AC Becomes addressed to tal k.

UNL U nl ίsten AC 077 Becomes u naddresse d to listen.

LINT Untalk AC 137 Becomes unaddresse d to tal k.

SPE Se rial Poll Enable LIC 030 Config ures the 3437Α into the serial poll mode.

SPD Se rial Poll Disable LIC 031 E xits se rial poll mode.

Unaddress the 3437Α as α talker and as α listener
I FC Inte rface Clea r Single Τ

and clea rs se rial poll mode.
L i ne
MSG Programs the 3437Α to remote (concurrent with

FEN Remote Enable Τ MLA) .
F Returns the 3437A to local.
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3-39 . The capability of the 3437Α as α systems in strument
(in accordance w i th IEEE - 488-1975) is as fo llows :

3-40 . Binary Program.

3-41 . B ina ry Programmin g, cons isting of α lea rn mode
(3437Α to controller) an d α program mode (controller to
3437Α ) provides the fol low ing programmin g capab ilities .

3-42 . Learn . Th e learn mode allows the syste ιn control ler
to determine (learn) the p r ogrammed state of the 3437Α .
When inter rogated in the learn mode, the 3437Α r esponds
by hand shaking 7 bytes (complete ly describ ing the pro-
grammed state of the in strument) onto th e HP-ΙΒ . Th e
controller, . awa re of the programmed state of the instru -

3- 8

Ta b le 3-6 . Bi nary Program Code Designators .

ment, identifies the 7 bytes w ith thi s prog ramm ed state
(Tab le 3-6) .

3-43 . Program . Th e program mode allows the system con-
troller to program the 3437Α us ing an abreviate d program
code (identical 7 bytes received in th e learn mode) . Sin ce
an abbreviated program code is used (compared to the
normal ASC II strin g of up to 25 bytes to accomplish the
same fun ct ion), the 3437A can be reprogrammed in a
minimum amount of time .

3-44 . Th e fo llowing example illu strates Binary Program
mode operation .

EXAMPLE :

1 .

	

The 3437Α is preset as follows :

DELAY

	

500 μs
NRDGS 9999
ΕΝΑΒ RQS

	

2
RANGE	10 V olt
TRIGGER External
FORMAT ASC II

Model 3437Α

Byte Function 8 7 6

DID
5 4 3 2 1 Desc r iption

1 R ange 0 0 I nvali d
0 1 .1 V olt

1 0 10 V olt

1 1 1 Volt

T r igge r 0 0 I n vali d
0 1 I nte rn al

1 0 E xte rn al

1 1 Hold/Man
(4 2 1)

ΕΝΑΒ R QS 0 0 0 Does not request service
0 0 1 Ι ηναΙ id Ρ rgm
0 1 0 Ig no r e T rig
0 1 1 I nvali d Pr gm/Igno r e T r ig
1 0 0 Data R eady
1 0 1 Data R eady/In vali d Prgm
1 1 0 Data R eady/Ig no r e T r ig
1 1 1 Data R eady/Ig no r e T r ig/I n vali d Prgm

Data F o rmat 0 Pack ed
1 ASCII

' (8 4 2 1)
2 Ν R DGS Χ Χ Χ Χ MSD

Χ Χ Χ Χ 2SD

3 Χ Χ Χ Χ 3SD
Χ Χ Χ Χ LSD

4 Delay Χ Χ Χ Χ Not Used
(May o r may not be set)

Χ Χ Χ Χ MSD

5 Delay Χ Χ Χ Χ 2SD

Χ Χ Χ Χ 3SD

6 Delay Χ Χ Χ Χ 4SD

Χ Χ Χ Χ 5SD

7 Delay Χ Χ Χ Χ 6SD

Χ Χ Χ Χ LSD

SH1 Source RL 1 Remote/Local
ΑΗ 1 Acceptor PPO Parallel Poll
Τ 5 Talker DC 1 Device Clea r
Ι 4 Listener DTI Device Trigger
SRI Service R equest CO Contro ller
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2 .

	

The system controller programs the 3437A to
the Binary Program mode .

*The 3437A is addressed to listen .

*The controller handshakes the ASCII character
Β (1028 ) into the 3437Α. The Binary Program
annunciatoτ is illuminated .

3.

	

The system controller interrogates the 3437Α,
and the 3437Α responds by handshaking
7 bytes (completely describing the p rogrammed
state of the instrument) onto the HP-ΙΒ (Table
3-7) .

ι The 3437Α is addressed to talk .

OWhen ΑΤΝ becomes false, the 3437Α outputs
the 7 bytes onto the HP-ΙΒ .

*The 3437Α terminates the Binary Program
mode after the 7th byte is output onto the
1-ΙΡ-ΙΒ .

4.

	

The controller stores the 7 bytes, then when
required, reprograms the 3437Α using the
identical 7 bytes. The 3437Α responds by
reconfiguring to i ts previous state.

ι The 3437Α is addressed to listen .

ι The controller handshakes the ASCII character
Β (1028 ) into the 3437Α. The Binary Program
mode annunciator is illuminated .

ι The controller handshakes the 7 bytes into the
3437Α, reconfiguring the instrument to i ts
previous state.

ι The 3437Α terminates the Binary Program
mode after the 3437Α handshakes the 7th byte .

3-45 . Service Req uest .

Table 3-7. Binary Program Byte Sequence (Example).

Section III

3-46 . The following events describe the process involving
se rvice request (SRQ), se r ial poll enable (SPE), and serial
poll disable (SPD) .

3-9

8 DιΟ- -1

1st 1 0 1 0 1 1 0τ Range (10 Volt)
Trigge r (External)
ΕΝΑΒ R QS (2)
Data Format (ΑSC Ι Ι )

2n d 1 0 0 1 1 0 0 1

NRDGS - 2SD (9)
NRDGS - MSD (9)

3rd 1 0 0 1 1 0 0 1

NR DGS - LSD (9)
NRDGS-3SD (9)

4t h Χ Χ Χ Χ 0 0 0 0

Delay - MSD (0)

Not U sed
(May o r may not be set)

5t h 0 0 0 0 0 0 0 0

E___~_ Delay - 3SD (0)

Delay - 2SD (0)

6t h 0 1 0 1 0 0 0 0

Delay - 5SD (0)

Delay - 4SD (5)

7t h 0 0 0 0 0 0 0 0

Delay - LSD (Ο)

Delay - 6SD (0)
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α .

	

The 3437Α operator defines and programs the service
request mask (ΕΝΑΒ RQS).

b .

	

The 3437Α sets SRQ true when ΕΝΑΒ RQS (0 - 7)
and RQS STATUS (0 - 7) correspond .

c. The controller, programmed to respond to α service
request, sets SPE true and conducts α serial poll . When the
3437Α is in the serial poll mode and is addressed to talk,
the 3437Α responds by writing α serial poll status byte onto
the HP-113 (Table 3-8) .

When the serial poll status byte is output onto the HP-113,
the 3437Α clears SRQ.

d .

	

The controller clears SPE by sending SPD.

'See Table 3-6.

3-48. Introduction .

Table 3-8. Se rial Poll Status Byte.

3-47 . APPLICATIO NS .

3-49 . The 3437Α, although designed as α System DVM,
is capable of performing numerous bench (stand-alone) as
well as systems functions. The following paragraphs
describe so ιne 3437 Α bench applications .

3-50. Bench Measurements.

3-51 . Variable Sample- R ate DVM .

α .

	

The 3437Α can be programmed to sample voltages at
rates of 100 ms to 1 second . Program the 3437Α keyboard
as follows :

b. The 3437Α will sample (and display) the instantan-
ous value of the input voltage at α rate specified by the
programmed delay.

3- 1 0

DELAY . . . . . . . . 100 ins to .9999999 second
NRDGS . . . . . . . . . . . . . . . . . . . . . . . . . . 1
RANGE . . . . . . . . . . . . . . . . . . . As required
TRIGGER . . . . . . . . . . . . . . . . . . . . . . ΙΝΤ

3-52 . Time-Selective DVM.

3-53 . Oscilloscope Accuracy Enhancement. Oscilloscope
measurement accuracy can be enhanced to equal the volt-
age and delay accuracy of the 3437Α. The technique
requires that the oscilloscope main gate output (corre-
sponding to start of sweep) externally trigger the 3437 Α,
and that the 3437Α Delay out modulate the oscilloscope
Z-axis (video) input . The voltage to be measured is con-
nected to both the oscilloscope and 3437Α inputs. Each
time the oscilloscope is triggered, the oscilloscope main
gate output triggers the 3437Α , and depending upon the
programmed delay, the 3437Α samples the input voltage
sometime between reoccuring sweeps . Each time the 3437Α
samples the input voltage, theDelay out (connected to the
oscilloscope Z-axis input) is forced low and intensifies the
oscilloscope display for the time required to perform the
conversion sequence.

3-54 . The user views the oscilloscope display, then pro-
grams the 3437Α delay to intensify the point of interest .
The amplitude of the waveform and the lapsed time (from
start of sweep to the leading edge of the intensified section)
is displayed by the 3437Α Volts and Numeric entry
displays.

Example :

Model 3437Α

α . Connect the equipment as illustrated in Figure 3-2.

b .

	

Program the 3437Α keyboard as follows :

DELAY . . . . . . . . . . . . . . . 3 ins
NRDGS . . . . . . . . . . . . . . . . . . I
RANGE. . . . . . . . . . . . . . . . . 10
TRIGGER . . . . . . . . . . . . . ΕΧΤ

c .

	

Set the 3310Α controls as follows :

FUNCTION . . . . . . . . . . . . . .SQ
RANGE. . . . . . . . . . . . . . . . . 10
DIAL . . . . . . . . . . . . . . . . . . 25
DC OFFSET . . . . . . . . . . . . OFF
OUTPUT LEVEL . . . . . . . . .ΜΙΝ

d.

	

Set the oscilloscope controls as follows :

ΤΙΜΕ/DIV . . . . . . . . . . . . .

	

1 ms
VOLTS/DIV. . . . . . . . . . . . . . . Ι
TRIGGER . . . . . . . . INTERNAL

e. Adjust the 3310Α output level, and the oscilloscope
trigger and intensity levels to obtain α waveforιη as illustrat-
ed in Figure 3-3 .

f . Program the 3437Α Delay so that the intensified
section appears at the point of interest then read the
corresponding magnitude and delay displayed by the Volts
and Numeric entry display .

Function
DID

8 7 6 5 4 3 2 1 Description

ΕΝΑΒ R QS Χ Χ Χ B i nary Code (0-7) 1

RQS STATUS χ χ χ B i nary Code (0-7)
R QS B it Χ Identifies the 3437Α

as the i nstrument that
set SROTru e .
(1 Ct Tru e and 0 (1 F alse)

Not Used Χ Don't ca re .
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Figure 3-2 . Oscilloscope Accuracy Enhancement .
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3- 1 1

b . Prog ram the 3437Α keyboa rd as fo llows :

IN TEN SI F I E D
SE CTION

DELAY . . . . . . . . . . . . . . 800 ns
4 NRDGS . . . . . . . . . . . . . . . . . .0

RANGE. . . . . . . . . . . . . . . . . -
TRIGGER . . . . . . . . . . . . . ΕΧΤ

ε . Set the 3310Α controls as follows :
ά
Σα

01 Ια Ιρ

FUNCTION . . . . . . . . . . . . . .SQTIME ( .0
RANGE. . . . . . . . . . . . . . . . 100
DIAL . . . . . . . . . . . . . . . . . . 10
DC OFFSET . . . . . . . . . . . . OFF

Figure 3-3. Inten sified Waveform . OUTPUT
LEVEL . . . . . . . . . . MINIMUM

3-55 . Delay Generato r .

d. Set the oscilloscope contro ls as fo llows:
3-56 . The 3437Α can be programmed to delay an external
trigger from 0 to .9999999 sec in 100 ns steps.

ΤΙΜΕ /DIV . . . . . . . . . . . . 100 μs
Example : VOLTS/DIV (Α/Β) . . . . . . . 5/DC

TRIGGER . . . . . . . . EXTERNAL
α . Connect the equipment as il lustrated in Figure 34 .
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e . Adjust the 3310Α output level an d oscilloscope
trigger level to obtain α display as il lust rated in Figure 3-5 .
(Assure that the 3310Α output i s of suffi cient amplitude to
tr igger the 3437Α .)

EXTERN AL TRIGG ER

DELAY OUTPUT

ROOye

Figure 3-5. Delayed Output .

3-57. Trigger Generator.

3-58. The 3437Α can be programmed to function as α
trigger generator or as α bur st trigge r generator (up to 9999
trigge rs per burst) .

3-59 . Trigger Gene rator . Program the 3437Α keyboard as
follows :

3- 1 2

DELAY . . . . . . . . . . . . . . . . . .0
NRDGS . . . . . . . . . . . . . . . . . . 1

TRIGGER . . . . . . . . . . . . . . ΙΝΤ

F igu re 3-4. Delay Generator.

α. The Delay out waveform is illu strate d in Figure 3-6 .

αν

Ον
looms

-~ ~
~"το μs

Figure 3-6. Delay Out Waveform .

M odel 3437 Α

b . The 3437Α Delay can be programm ed from 0 to
.9999999 second (100 ns step) to provid e continuous
triggers at rates from 10 Hz to 1 Hz .

3-60 . Burst Trigger Generator. Program the 3437Α
keyboard as follows :

DELAY . . . . . . . . . . . . . . 500 μs
NRDGS . . . . . . . . . . . . . . . 5000
TRIGGER . . . . . . . . . . ΕΧΤ/ΙΝΤ

α . For each trigger received, the 3437Α will generate α
bur st of t riggers (5000) at α 2000 Hz (1/500 μs) rate
(Figure 3-7) . Maximum Rate = 9 kHz.
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E XT ERNAL TR IGGEF.

DELAY OUT

---65 μ 5 h--

	

ί

	

500 μs

*TR IGGER CONSIDERATIONS

M I N I MUM PUL S E WIDTH : 30 n s

MAXI MUM REPETITIO N RATE : 5700 p ps

M I N I MUM PULS E AMPL ITU D E : .4 V
E XTERNAL TR IGG ER I NPUT Ζ : =10 Κ

4 . .6 5000

3-61 . System Measurements .

Systems Applications in clude :

0 Waveform Analysis
Harmonic Content
Amplitude Characteristics

Fig ur e 3-7. Bur st Mode Delay Out.

Low Frequency True RMS Measurements
" Transient Characterization

Sect ion III

3-62 . For addi tional systems application s information ,
check with your local -hp- Field Engineer for the se ri es
209 (3437Α) app lication notes .
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