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INTRODUCTION

The 8520A Quick Reference Guide is designed to provide
the operator with an easy-to-use overview of the 8520A
Digital Muitimeter's operational features. The Guide can
be used in such a way that both experienced and non-
experienced operators alike can learn and use the 8520A's

fuit capabilities.

1) Fronst Panel Operation
2y Math Programs and Exampies

3) Burst operation and correlation chart

4) IEEE-483 System Programming
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FRONT PANEL CONTROLS

Group

Name

Function

Power

OnfOft

Controis application of iing power.

Function

VDo
VAC
VDG + VAC

2 Wire

4 Wire
nS

Selects voiis DG mode..
Selects volts AC mode.

Selacts voits AC + DC for combined
measurements by depressing both keys
simulianscusly.

Selects 2 wire ohm measurement.
Setects 4 wire ohm measurement,

Seiects conductance measurement on
fixed nS range. B

NOTE:

Selecting any of the above functions
causes the 8520A to default to the auto
range mode, a reading rate of 2 s and
the 500 msec filter settling time {with the
exception of nanosiemens which has a
fixed range},

Range

5

Auto

<b

Toggie Action-—
LED ON:  Autorange active on all
functions (except nS) when
LED on. Fixed range when
LED off.

LED OFF: Manual ranging mode
. steps up/down next
higherflower range takes
8520A out of Auto. Has no
effect at topibotiom of
range.

Reading
Rate

<

Increasesidecreases one step in reading
rate per depression, automaticatly
selecting optimum filter settling time, No
effect at top/botiom of range.

Filter

b

Increases/decreases fiiter settting time
one step per depression. No effect at
fopibottom range.
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FRONT PANEL CONTROLS

FRONT FANEL CONTROLS

Group Name Function MMiscellaneous Controls Function
Trigger Ext/Auto Toggie Action— Reset Single Push:
LED ON: External trigger mode Clears a/f program data
on {irigger from |EEE bus, man- accumyiation registers, retains
ual, or if armed the rear BNC). Zzig?grggme;;:g:mam&
LED OFF: (Internal} Automatic Bush: '
trigger mode. Doutble Pust: o
. When pressed in guick succes-
ARM BNC Toggle Action— _ sion ciears program data regis-
LED ON: BNG rear in put trig- ters, retains programmed con-
ger armed, will initiate trigger stants, selecis 100 Vdc range,
if appropriate level fransition 2 reading/sec, 500 msec filter
ar swich ¢losure ocours on settling time, internal
BNC. trigger, exits to DMM mode.
LED OFF: BNGC raar inpul
disarmed. P Programs Teggle Action—
; IN USE/OFF LED ON: Turns on seiected
Manual Shift LED OFF, ext/auto LED ON :
DMM will take readings per burst math programs.
size setting, LED OFF: Turns off selgcted
In red shift LED ON, triggers one mats programs.
reading, but does not stare in CE {Clear Entry) | Shift LED off. no effect.
Burst focation. Shift LED on, clears last
entry/numeric.
Controi Local Puts the 8520A local {uniess In ¥ ! .
lonal lockout mode). tnput Key depressﬁed ;clar c;mi?ectao? fvu;.
. N rear connector block. Key out for
Remote Lt;ESDi:idOet] {Zr;‘r;stt;gg;to?n |EEE normal front panel connections.
) e i Guard Key depressed for external guard.
LED if OFF if i focal. (Note: fo d tied ¢t
Cannot re-enter remote from front ::"é ;fm ;O?far ! o source
panel.) Note: in'normal two wire operation
WMiscellaneods this switch is always out.
Controls
Shift Toggie Action-- ] 5
LED ON: Dual function keys on
second level operation,
LED OFF: DMM mode.
StatusiMenu With shift LED QFF, displays the
current Status (function, range,
reading rate and fitter settling
time) of the 8520A.
Status/Menu Shift LED ON, displays the Many
of available programs,




FRONT PANEL CONTROLS

Group

Name Function

SPECIAL CONTROLS

Burst

Size Shitt LED OFF, gisplays cuirent
burst size setting selected,
default = 1,

Shift LED ON. setfs burst size to
number entered on numerics, n
where -999 = n <999, Exits to DMM
mode with shift LED off.

Location Shift LED OFF, key has no effect.

cause 8520A to display data
stored in selected focation. Each
key depression wili step to the
next burst location. Can be
used in conjunction with numerics
1o setect a particular location;
Shift, n, Location
or used to scan through a par-
ticutar segment of memory.
3hift, n. /. m, Locatien

Shift LED ON. when depressed will

The real key 1o the power of the 8520A, the shift key, accesses
math programs, burst operation, numeric key finctions and a
meny of the instrument’s available programs.

SHIFT
O
Menu
= View the menu of programs i8]
Selection
+ Select a program {6} G [3°

Selection

* Racail information from My,
B~ o (i 1] [}

program storage register

&1 :
N Size
e Enter a buist size (83) 57— Q01— O
l.ocation

» Display burst [ocation {10) w00 e 3

Iy, Location
10— O 50 —-00- [

s Scan burst focatians (1-50)

PROGRAM EXAMPLES

Program

Program

Shift LED OFF, when depressed
will cause 85204 to dispiay current
programis} selected,

Shift LED ON, when used in con-
junction with numerics aillows the
selection of up to 3 programs at a
fime for use.
Shift.a,b.c.sefection

Note: Programs O & 1 may not be
stacked, in addition only one of
programs 11, 12, 13, 14 may be
selected while stacking programs.

Dafa 5hift |LER OFF, key has no effect.

Shift LED ON, key is used tc enter
data as a program constant,
Prompts heip user determine {he
destination of the data. After enfry
by pressing data the 8520A either
advances to the next prompt or
exits to DMM mode.

Selection

Program #2 (Zero)

in the chms function the Zero program can be used 10 efiminate the
effacts of test lead resistance which will hamper low ochm
measurements, ’ :

1. Enter the desired ohms range or auto range and shon the -
test leads.

2. Use the following push bution sequence;

Shift  Selection Manual Data
{12 e O ]
T T

Select Program #2 Manually trigger to Store the reading as
take a reading zero offset data in

Ragister 2.2

3. Toggle on the programs In use button. The stored reading is now
sublracted from subsequent measurements,
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Program #5 (APCT)

The delta percent program is used to measure the deviation (in %}
of the input with respect to a nominal value entered by the operator
frem the keyboard, an external source or from a burst memory
location.

1. iise the following push button sequence to select the program
and enter 4 {volts) as the nominal vaiue:

Shift Selection Data
oS (] {2) o ]

Enter 4 as the  Store the nominal vaiue
nominal vaiue in Register 5.1

Select Program #5

2. Toggie on the programs in use button. Subsequent measurement
will be converted 1o and displayed in percent deviation (APCT}
from the stored nominal valug.

Program #6 (Peak)

The peak program when in use continualiy stores and updates the

high and low peak of the applied input. These values are stored in

registers 6,1 and 6.2,

1. Use the fotiowing push button sequence to select the peak
storage program:

Shift  Selection
0w [] w1

2. Toggie on the “Programs in Use’ pushbution to begin storing the
high and low peaks.

3. To recall the high and low pea{(s monitored during program
operation, use this sequence;

Shift Selection Data Data
£ w3 s [Jotom 1 [ ot 7 ——— £ —_——

T T
Register 6.1 (HI PK) Register 6.3 {PK PK)

Aegister 6.2
is setectad (1.0 PK) is is displayed
and displayed displayed

4. To ciear the program storage registers and begin accumulating
new data, push the *Reset” buiton once,

Note: In the following program descriptions

S = is the input signat for the program in use.
X = the value passed {0 the next stacked program.
- = a programmable constant can be entered in this

register if desired.

PROGRAM DESCRIPTIONS

Program Power
Or Reg. | Name Descriptiond On
Number | Displayed . Equations Value
Q.1 DOPT Display Opticn Register—

Allows the operator to
disptay any accumulation
register ot the program cur-
rently in use.

NOTE: After seiecting a program,
select 101, and enter the pro-
gram register number as Data,

Program to run 4 diagnostic
tests on the 8520A.

Test 1 Analog Tesis—

16 tesis with set {imits, pro-
gram executes on each test
on a Pass (PS) Faii (FL) basis.

NOTE: For local operation, if any
iest fails program execution
halts, but can be continued by
depressing the DATA key.

Test 2 Digitai Tests—
3 digital tests which execute
on a Pass/Falil basis.

N 1) ROM checksum test -
Fail display =Ert 14 ROM

2} RAM readiwrite test
Fait display = £rr 15 BAM
3} Guard crossing circuit test
~ Fait display = Ers 17
HDWR
If all tests pass, PASS DGTL is
displayed.

P1 Test




Program Power Program Powar
Or Rag. | Name Description/ On Or Reg. | Name Description/ On
Number | Displayed| Equations Value Mumber | Dispiayed | Equations Value
Test 3- Keyswitch & LED Tests— r3.0 XREF External Reference 0
Each key lights twe cor- - Register X =r3.0=S8/r31
responding LED segments.
(SEE CHART IN INSTRUC- BI[VSRE | Ghlanal Reference !
TION MANUAL) : r31=r3.2-r33
Reset key initiates LED test ifr3.1< .5V,
which exercises afl LED's in TUVXRF” is displayed and
sequence, the short status is set to 09
Shift key allows exit from Test 3 . naicating an Underrange
at any time. _ ) condition exists.
Test 4 Troubte Shooting Test—. r3.2 XRFH External Reference High— ki
Used to trouble-shoot digital r3.2 is voltage measured at
circuitry, sends a 40 (hex) the EXT REF H! tarminal.
across the guard crossing. 3.3 XRFL External Reference i.ow— 0
Exit test by pushing any key. r3.3.is voliage measured at the
- EXT REF LO terminal.
P2 ZERO Zero— NOTE: it & valtage > 165V is
Used 10 apply elther a VDG or present on either EXT REF LO or
OHM offset to measurement. Hi“or VXRF” is display on
2.0 Display Register— the front panel and the short
X=120=5-r2n status is set to OB, indicating an
wheren=1orn=3 over range oh the E_xtema%
*r21 | DZRO DC Zero Register- 0 Reference Input exists.
. Programmabie .
constant for off-setting DG P4 OSR QOifsal, Scale and Ratio
levei. :
) Provides a method for scal-
r2.2 QZRO OHM Zero Register 4] ing the input signai to user's-
Programmable constant for expectations.
zeroing isad resistance ) .
r4.0 QO8R Dispiay Register— o}
P3 XREF External Reference: Xerage Sr4Xra2
Makes a measurement and r4.3
compares reading to r41 % | OF8T Offset— G
external reference. Programmable constant value
to be subtracted.
“rd.2 SCAL Scale— 1
Programmable Muitiplication
Constant,
*r4.3 RATCO Ratio— 4
Pregrammabte Division
Constant.
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For improved somputation of
8.3 and 6.4 .
8.7 =b (= first reading)

Program Power Program Power
Or Reg. | Name Description/ Cn Or Req. | Namea Description/ On
Number | Displayed| Equations Value Mumber | Dispiayed] Equations Value
P5 AFCT Percent Deviation- “r7A ULMT Upper Limit— 0
Computes percent deviation Programmatie constant
from programmed nominal selected by user.
value. 7.2 LLMT Lower Limit )
8.0 HPCT Parcent Deviation 0 Programmable constant
Ouput Register salected by user.
X=r5.0=(8 - r5.1) x 100/r5.1 7.3 NH Number of HIGH Readings— 0
*r5.1 NOM Nominail Value— : 1
Programmabie constant 7.4 NLO Number of LOW .Readings— 0
entered by yser.
r7.5 NPAS Number of Pass Readings— 0
P6 PEAK Peaks— :
eaprsogram to datermine Hi 7.6 NTTH, Number of Totai Readings— 1]
Peak, Low Peak, and Peak to
Peak value of an input signai. P8 STAT Statistics -
16.0 Heading— 0 Program computes statistical data
X608 inciuding mean, variance and stan
. dard deviation of all readings
ré.1 HIFK High Peak {_Upper Peag)-— ~10% taken since the regisiers were
When displayed will repre- rasat.
sent the highest excursion of
the input signat. Initiaily set
at vers low g\]raiue. ' y 8.0 Statistics Output Register— 0
1.1 = max(S) X=r8.0=5
6.2 LOPK Lower Peak— + 10" .
When dispiayed represents rg.t NLUM Number of Readings— 9]
lowest excursion of input 8.3 =n; n<2®,
signal r6.2 = min {S)
r6.3 PKPK Peak to Peak— o .
Display peak to peak excut- 8.2 AVE Average of Readings— 9
sion of input signal 8.2 =sum (S)in
B.3=r6.1-162
8.3 STDV Standard Deviation of Headings— 0
F7 LM Lirn{ 5 e rB.3=r8.4
Program which tesis reading
amgféi‘esi%ﬁga;o; é’lgﬁm@ 8.4 VAR Variance of Readings— 2
i i
° ’ ! 8.4 = sum (S ~ bf* —~sum
PASS, or LOW {Shyiniai
r7.0 Limits Output Register— PASS
X=3 ra5 SUM Sum of Readings~— 0
rdif.O i= HIGH, PASS or LOW on YB.5 = sum (S}
r;i?:z_'z +1. —1 over |EEE r8.6 SMSQ Sum of Squares of Readings— o]
bus. ' 8.6 = sum (§ by
8.7 BIAS Bias = first reading 0
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Program Power Program ' Power
Or Reg. | Name Description/ Cn Or Reg. | Mame Description/ On
Number | Dispiayad | Equations Value Number | Displayed | Equations Vaiue
8.8 | DIF Difference, i.ast Reading--Bias 0 ' A) dBV =20 log (ViVref)
B.8:=5b ri0.1 Vr Voltage Reference, Vref 1.0
8.9 SDIF Surn of Differences 0 rif.1 = Vr = Vreference
8.9 =sum (S-b} 10.2 | Ai Input Resistance - 1.0
n . .
owpf;g?:; (?gmputes the run- ‘ri0.3 AL Load Resistance 1.0
ning BMS Value of the digh M02=RL=10
tized signai. instrument must 104 - | Pr Power Reference ) i 10
be set to following state r10.4=Pr=1.0
preceeding a measurement: R p——— R SR
«VDC 8) dB or dBM = 10 log [V¥Rlcad) Pref]
. Fixed_ Range *ri0.1 Vr Voltage Reference, Vref 1.0
= Reading Rate =5 {imes .1 =Vr=1.0
input Frequency )
» 5msec Filter *r10.2 Ri Input Resistance 1.0
r9.0 LFAGC Low Frequency RMS Volts 0 N o2 = =10
Output Register {filtered)— r10.3 RL Load Resistance 1.0
x = 3.0 = {19.4)/32 © 1103 =RL =RLoad
9.1 NUM Number of readings, n ¢ . 0.4 Pr Power Retarence 1.0
Mi=n r104=Pr=10
ra.2 SMSQ Sum of the Squares T T T e e T T e e e T T T
9.2 2 {9‘21 sy _ 0 C) d8 = 10 log [(V¥VrefRI/RLY] 1,0
19.3 ACLF Uniiltered LFAG RMS Vaiue 0 R | Yoitage Reference 1.0
9.3 = 79.2/G1 r10.1 = Vr = Vreference
r9.4 RSUM | Filter Summing Register— - 9 ez | R Input Resistance. 1.0
The 32 values of ACLF are £10.2=Ri =R input
summed here *t1G.3 RL Load Resistance 1.0
9.4 = sum {r9.3) r10.3 = AL = Rigad
NQT%&: @ﬂer every 32 readings 0.4 Pr Power Reference 1.0
this registers is reset to zero. ) 104=Pr=10
P10 dB The B Program computes dB, : : Power on Sets R (10.1, 10.2, 103,
dBm or dBv with proper con- 0.4 =10

stanis stored in various
registers.

r10.0 a8 dB Qutput Register—
X=r10.0=20 log (Srt0.1) +
10 fog (M0.20Hr10.3}(r10.4%

Registers 10.7 thru 10.4 are set
by user accorcing to dB ratio
desired using the foilowing
egquations:
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Program Power Program Power
Or fieg. | Name Description On Cr Reg. | Name Description/ On
Number | Dispilayed | Equations Value Number | Displaved | Equations Value
P11 RTD Resistance Temperature Detector P13 JVF Junction Veltage Farenheit Pro-
Pragram: gram suppoerts the use of the
Program implements equa- Fluke 80T-150 ¥ Temperature
tions which convert the resis- Probe which outputs a voltage
tance of an ATD to temper- - in millivolts proportional to the
ature in °C; °F and K are temperaiure in degreas
also availabie, Farenheit.
NOTE; The DMM should be in °C and K may aiso be displayed.
4 wire { and the 1000 range. r13.0 op Degrees Farenheit 0
Guiput Regisier
r11.0 °c AT degrees C output 0 x = 113,02 1060 (8)
X=r110 1r13.1 G Degrees Celsius o
it K Caicuiated Keivin 4 Qutput Register
11 =r11.04+ 273,15 ¥13.1 = (5/8)r (13.0 - 32}
r11.2 % Calcuiated Degrees [ r13.2 K Ketvin 0
Farenheit ‘Qutput Register
r11.2=(9/5)r11.0 + 32 r13.2=01314 27315
13 RG Resistance of probe at 100 -
0°C Pt4 THMS Thermistor Linearization
‘1.4 | ALPH Alpha—slope of resistance 00385 Pragram—This program converts
curve from 0 to 100 *C/HO the resistance of a ¢ ermistor to
temperature. Quiput registers are|
118 DELT Defta-~High temperature RTD 145 . avaflabte for °C, °F, K.
Parameter ri4.0 o Thermister Output 0
118 BETA Beta—Low temperature RTD 1 | Register for °C
Parameter X=714,0
14, istor Cutput
P12 4VC Junction Voltage Ceicius Pro- rai K gz;rig;':r ?;r ,,? P 0
grarm Supports the use of the . - )
Fluke 80T150 C Temperature rid.2 F. Thermistor Qutput 0.
Probe which outputs a voltage in Register for °F
the miitivolt range proportional The paramaters AG, A1, A2, A3
to the temperatiure in degrees dascribe the resistance temper-
Ceisius. ature characteristics of the
°F and K may aisc be displayed. thermistor. The default settings
N . given betow may be changed to
rae ¢ gzg.'gf; Celcius Output 0 ratch the thermistor belng used.
isier The assumed torm of the RT
X=r12.0=1000 {S) characteristic is;
riz.i K Kelvin Gutput Register G T = A0+ Al {InR)
M2.7:= 12,0+ 27315 +A,(InRPE + A, (InRAY
2z °F Degrees Farenheit Cuput 0 *r14.3 Al Farameter AD 1.282015E-3
Register *ri4 Parameter A1 2.372517E.
12.1 = (9/5) r12.0 + 32 R I rameter 37251784
Al %] A2 Parameter A2 11620737
*114.6 A3 Parameter A3 9.682669E-8
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RESPONSES

Program Name Display Protﬁpt Reg. # “Data” To Be
# Enterad
1 TEST 7 Test Test Number
Desired (i.e. 1, 2,
3,ord)
2 ZERO +.00000 DZRO { 21y  Offset Value for
DC Zero
{If in OHMS} +.00000 0ZRO {2.2) Ofiset Value for
Ohms Jero
4 O5R +.00000 OFST { 4.1} Offset Constant
+ 1.00000 SCAL, { 4.2) Scaling Constant
+ 1.0000¢ RATO "{ 43) - Ratio Constant
5 APCT + 1.00000 NOM { B.1) Nominal Value
7 LIM +.06000 IHLMT ( 7.1y Upper Limit
Value
+.0000C LLMT { 7.2 Lower Limit
Value
10 dg + 1.00000 Vr {10.1}  Volitage
Reference .
+ 1.00000 Ri {10.2}  input Resistance
+1.00000 R3 (10.3}  Load Resistance
+ 1.0000G Pr {16.4) Power Reference
11 RTD +106.000 RC (11.3)  Resistance at §°
ALPH - + 3850 E-03 (11.4) Parameter Afpha
DELT — + 1.45000 DELT(11.5) Parameter Delta
BETA — -+ 100.000 E-G3 {11.6)  Parameter Beta
NOTE: These are default values for the most common
RYD probes including the Fluke Y2025. The
operator may alter these vaiues if they do not
accurately describe the probe he wishes 1o use.
14 THMS {AD) + 1.28201 E-Q3 {14.3)  Parameter {AQ)
(A1) +.23725 E03 {14.4) Parameter (A1}
{A2) - $16.207 E.09 {14.5)  Parameter (A2}
(A3} -+ 98,827 E-09 (14.6) Parameter (A3)
NOTE: These are default values which match nominal

characteristics of the YSI 44007, FENWALL
UUA3SH, OMEGA UUA3533 or equivalent. The
operator may atier these vaiues to maich the

thermister he wishes to use.
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Error Codes

Error Name Exptanation

G0 No errors

01 HV High voltage present on an ohms
measurement

02 SYNTAX ERROR

Q3 NOVR Cverflow of registers of aumeric
overflow

03 RTD The RTD math program failed to
converge

04 KEY tnvalid keystroke

G5 FLTR Async. reading rate, filter cannot be
changed

06 ZERO Can't use P2 (zero) with VAC or VA + D

07 tEEE {EEE input buffer overflow

08 or VXRF Externai reference overrange

08 ur VXRF External reference underrange

iG + AHH.HH VDC Normal input overrange

11 HDOWR 8048 didn’t properly echo a command

12 rrtoo FAST | Reading rate too fast for current math
& filter

14 ROM ROM checksum error

15 RAM " BAM test failed .

16 LiNE Could not determine line frequency of
power up

17 HDWR Gouid not synchronize with 8048

18 OPEn INPT|  input not oper during analog test
program {Pl

22 HDWR Error while measuring volts for ohms
change

23 HDWR Time out error, 8048 didn’t respond as
expected

24 HDWR Resynchronization error

25 HDWR" Ohms reference error

30 UART Guard crossing uart timeout

31 UART Parity

32 UART Overrun

33 UART Qverrun + parity

34 UART Framing

35 UART Framing + parity

38 UARTY Framing + overrun

37 UART Framing + overrun + parity

At GARD BC48 interrupt arror

A3 GARD 8048 analog tnterrupt error

AB GARD 8048 uart error

AT GARD 8048 command error

18




BURST OPERATION

BURST OPERATION

Concepts

Push Buiton Examples

NOTE: For simpiicity this will be written to cescribe operation with
opticn - 010 instatled {400 memory locations).

1. The last 400 readings are always being stored even if no burst
size has been set (Burst size = 1}.

2. When the burst size = 1, memory locations are Hlled with data in
logical order 1, -1, -2, -3, —4,.. 399, with the most recent
reading stered in location #1 and the oldest reading in
location — 398,

3. The memary is circular in structure (i.e., location #1 is adjacent to
#400), see figure 1, which ailows new data to be written over
{repiace) previously stored

data. The largest vafid Loc#400 3 Loci

burst size is 998 which o

adds two interesting & %

sub-concepts; Loc#300 -——-«»m Loc#i00
Figure 1 b Lockz00

a) The time frame associated with a burst of readings can be
detayed by a time factor equal to the burst size x the reading
rate. See figure 2 below:

Loc# Loc# Loc# Loc# Loc#
- 399 1 321 720 999
1 400 rdgs stored] - I
| fem 321 80 i }
F 720 SEC. oo
Trigger

First Reading

Burst size = 720 720 x 1= 720 sec. = 12 min.
Reading rate = 1 rdg/sec.

Figure 2

b} Due to the wrap around caused when the burst size exceeds
400, each memory cetl has more than one address, That is
jocations 1, 401, and 801 address the same memory cell.

NOTE: By selecting external trigger 5 starting point is establisheg.
When ready to to take data & push of the manual trigger
button initiates the burst. When the burst size is reachsd,
triggering will stop.

1. Set a burst size of 3040.

SHIFT SIZE

3 = 300 01 O e 1)
2. Recall location 50 and display the data stored in this tocation,

SHIFT LOGATION
o 500 007 0

Te increment through the locations in a forward direction (L.e,, 51,
52, 53, etc.) push the location button repeatedly; 10 reverse the
direction, push the change sign (+/-) button. Now pushing the
location button will cause the iocations to be displayed in
descending order {53, 52, 51, etc..

3. Scan tocations 1 through 287,

SHIFT . LOCATION
0 ——= 10 /0 20 80 70— I

The scan rate Is determined by the seiected reading rate. To stop
the scan push the location-button. The memory can be scanned
in reverse order by eniering the larger nurnber first.

NOTE: Readings stored in burst memory can be subjected to andfor
moditied by math programs by sealecting up to three
* programs simuftaneously, activating the “programs in use”
button, and recalling the readings as described above. The
unmodified readings are still available in their original
locations.
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CORRELATION CHART

PROGRAMMING FORMAT

BurstiTfrigger/Readings

1 reading per
trigger goes
not stop

+1 [Ext {0On

1,23,

1 reading per
BNC triggsr
does not
disarm

Typical Command Sirings
VA H2 ja:! F& K

‘—‘execute, trigger, and transmit
filter = 500 MSEC settiing time
(default values are automaticaily

set with reading rate}

reading rate = 2 per sec,

range = 10 voits

function = AC volits

+ N 1 Auto] Off

N-1.N-2,...

1 reading per
trigger does
not step

+ N [Ext |Off

N-1,N-2,.

Starts after
manuai trigger
takes n
readings and
stops

+N [Ext {0n

N-1,N-2,..

Starts after
BNG trigger
takes N
readings,
disarms &
stops

-N 1 Auto | Off

NI

INP-1IN(-2,...

b reaciin.g per

trigger does
not terminate

PT KR 7148 KR 7242 M1 R

execute
MATH
PROGRAM
ON

lower limit vaiue

register 7.2 (lower limif)

—=Keep data for following register

upper limit value

we=raqister 7.1 {fopper limit) -

iy keep data for following register

program #imits)

-N | Ext [ Off

INp

INI-1,[NE-2,..

1 reading per
manual trigger
does not
terminate

NOTE: The foilowing state is assumed at power on or following an IEEE~ freset}
command; ¥ B3 D8 F5 TD MG PO 81 50000 N1 N2 N3 N4 N5 N6 N7

N |Ext {on

INE™

INF1INE2,

1 reading per
BNC trigger
disarms after
N triggers

“INl —Denotes absolute vatue of N

21
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|EEE COMMAND CHARACTERS

READING RATE COMMANDS

Code Functipn Commantis
v DC Volts.
VA AC Voits.
VG AC + DC Voits.
2 2 Terminal Chms.
Z3 Nanosiemens.
Z4 4 Terminai Chms,
RANGE COMMANDS
RO 100 mvVDC, 100, AUTO VAC, VA +D.
R1 1 voif; 10040,
[2¥4 10 voits; 10004,
R3 100 voits; 10KQ.
R4 650 VAC/VA + £; 1000 VDC,; 100K{2, 100nS.
RS Auto volis; TMQ.
R6 At volts; 1M,
A7 Autorange.
R8 Exit autorange. Remains in present range.

23

LINE FREQUENCIES DEFAULT
CODE 400 Hz 60Hz S50Hz | FILTER CODE
: READINGS PER SECOND
. DO (ASYNC) s 200 — FO
p & Dt o 28 240 200 FO
¢ o D2 4 120 100 FO
an D3 57 60 50 F1
M D4 8 40 40 F1
& D5 19 20 20 F2
D6 45 10, 10 F3
A D7 48 5 5 Fd
I D8 19 2 2 F5
FooD9 1.0 1 1 _FB
" READINGS PER MIN.
c D10 30 30 30 F6
T DM 12 12 12 F8
o D2 & 8 8 F8
& D13 2 2 2 F&
S D4 1 1 1 F&.
o READINGS PER HOUR
A, D15 30 0 0 F&
N D18 12 12 12 £6
& D17 6 8 & 5
£ D8 2 2 2 £6
D19 1 1 1 F6

*Low Ohms = 1011 — 10kE -
Hi Ohms = 100k ~ 10MQ
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FILTER CODE  [Programs |N USE/OFF
VDO and Sample/ oC Front MO Programs off
fow Ohms Reading Filter Panei Dspy M1 Selected Programs On
FO 1 Fast 5 msec
£ 4 Fast 25 msec MEMORY AND STATUS COMMANDS
F2 8 Fast 50 msec -
£3 16 Fast 100 msec GM< !> Transmit (Get) Memory Location < Integer>
¥4 16 Stow 200 msec GR< RegNum > [Transmit {Get) Register < Register Number >
F5 64 Siow 500 msec as Transmit (Get) Shorl Form Status
£6 128 Stow 1000 msac ransmit (Get) Short Form Staty
GF Transmit (Get} Full Status
VAC and Samqtel D?IAC Front KEs - Keep "5 as error response
VA + D Heading Filter Panse! Dspy. KVs Keep “s'" as overrange response
F3 16 FifE 100 msec B<l> Set Burstsize = <integer>
F4 16 SiF 200 msec KR < RegNum> |Set Register = < Register Number> set o
'Eg gg g"g ?505 msec /<Value> |<Value>
f 006 msec W< =i<i2> [Transmit (Get) Memory From <Integer 1> to
Hi Ohm~ and Sample/ De Frnt <Integer 2>
Nanosiemens Reading Filter Pariet Dspy. Y<li>/<I2> [Scan from <linteger 1> {0 <Integer 2>
NOTES: G3—format for short form status message is
F5 16 Fast Fast <di d2> <CR>«<1F>, where <d1di> isa2
F& 128 Slow Slow digit error code.
. ) GF —{ransmits full statys £'n" characters in pro-
Low Ohms = 10— 10k, Hi Ohms = 100k — 10MQ gramming format)
<function > <range>._.. < mHSC > .. <CH> < LF >
CODE | TRIGGER SPECIAL CONTROLS
TO Internal {Auto} Trigger Mode immediate Characters
™ External Trigger Mode . Reset—1o Defauit State
PROGRAMS Y Halt—Stop execution of current activity and look
at command butfer
Pt Test” R Clear Serial Poll “request for setvice” bit
pz Zero ination Ch )
pa External Referencs Termination Characters
P4 Offset, Scaie. Ratic Execute previous command string
P& Percent Deviation P o i ; di
Po Pesk Values ? Execute, 2r|gger-, and transmit reading .
P7 Limits ' 1 Execute, arm trigger, and transmit reading
Opticn -010 Additional Programs
P8 Statistics
Pe LF /MS Volts
P10 DB Ratio
P11 RTD Temperature Conversion*
P12 80T-150C Probe Conversion*
P13 80T-150F Probe Conversion*
P14 Thermistor Linearization”

Note: Example - PABS selecis 4, 5, and 6, Up to 3
programs may be stacked,

*May not be stacked, programs P11, P12, P13, P14
shouid not be stacked with each other.
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CODE MISCELLANEOUS CONTROL COODE | JEEE SERIAL POLL
ﬁj Fromt Panel—I1 lﬂEhibii‘(D;sable;From Panel S <ijkm >| Seriai Poli Enable Option
1 N1 Enable fFront Pane! Dspy. .
i2 Fifter Timeout—12 inhibit <00C0: | SRQ Disabted
N2 N2 Enabie <0001 > | Qutput Ready, Cverrange, Error
13 Linefeed— I3 Inhibit Line Feed <0002> | Overrange
N3 N3 Enable (Send) Linefeed ) i
4 Transfer—14 Transfer Sinary <0004 > [ Error
N4 N4 Transfer ASCI <0010 | End of Burst
i Speed— |5 High Speed Mode 2 Byte Fixed Binary} ;
N5 NS Normal DMM Made (4 Byte Fioating Point <0020 | New High Peak
Binary, or ASCIl < (040> | New Low Peak
6" EOL- 16 inhibit EOI <0100> | Reading High
N6 NG Enabie EOL ) 2200 Reading B
17 Remote Reading Transter—I7 Unjock Reading Transfer < > | neading Fass
N7 N7 Lock Reading Transfer <0400 > | Reading Low
<1000 > | LFAC Fiitered Outpui Ready
tEEE TRIGGER COMMANDS <2000 | Undefined
Group Execute Frigger—GET < 4000 > | Undetined
A GET from the controller will frigger a reading any time, Acceptable Forms
Whan the 85204 receivas a GET, it goes into external 8, Skm, Sjkm, Sifkm
trigger mode {*T1"). 51 =561 = 5001 = 30001
Note: GETs sent oo fast for the 8520A to process are Add Options for Muitiple SRO's :
ignored. ) ) Exampie: 511 ~ Output Ready, End of Burst
Besponses to Serial Poll During APRS (Affirmative Poil .
Respense State), the Bus has the foliowing byle with bits
detined as follows:
BiT i) K ] 5 4 3 2 1
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See End Over- Quiput
Below of Range Heady
Bursg

¢ rsy  error 0

B3iT 7-—rsv indicates whether the 8520A requires service
{rsv = 1} or doesn’t require service {rsv =0}

BIT 4—logical OR, of the following SRQs New High
Peak, New Low Peak, Reading High, Reading Pass,
Reading Low, LFAC Ready.
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DATA BUS FORMATS

REAR PANEL SWITCHES

Format Use
ASCH Floating | Readings, results of math on reading,
Point and registers.

Binary Fioating
Point

High Speed
Mode

Special Cases

|EEE Selection Switches

Range Format Maximum Value
160myv + 199.99% E-3
1Y% + 199399 E+00
10V or 100 +19.9999 E+00
100V or 1002 + 199.998 E+00
1000V or 10002 + 1999.99 £+00
10Kk + 19.9999 £+03
100k0 +199.999 E+03
1MQ +1.99999 E+86
10MQ +(19.999 E+6
100nS +(1199.9% E-9

Note: Sent over bus with <CR> and an

opticnal <LF> (N3/l3)

Readings, resuits of math on readings,

and registers.
Byte 1 Byte 2 Byte

EEEEEEEE  S.MMMMMMM MMMMMMMM MMMMMMMM

Timplied binary point

£=2's complement exponent
M = signed magnitude mantissa

3 Byte 4

S = sign of mantissa (1 = negative)
High speed readings in 2 byte binary.

Byte 2
SFFFF.FFF

Byie 1
FFFEFFFE

? implied binary point

S=2's complement sign

F = 2's complement number

E:= 1 it an error condition exists
E =0 # no etror exists

Display option register
mn <CR> <LF>
. m = math program number.
n =the register number

BY “Limits" format
+ @ <CR> <LF> High.
+1 <CR> <iF> Pass
-1 <CH> <LF> Low

Address
Trigger

Taik Oniy

Shield

Binary codes from O thru 3¢ (Up =1, down =0)

When set to 1, trigger occurs on rising edge; when set to
0, trigger on faiing edge. ' :

CWhen set to 1, 8520A operates in taik only mode;

0, 8520A operales as a Talker/Listener.

when set to 1, 8520A |EEE cable shield tied to
ground; 0, 8520A 1EEE cable shield fioating.

POWER ON OR DOUBLE RESET STATUS

A power up or double push of the reset selects the following states:

Function = VDG
Range = 100
Reading Rate = 2rdgsfsec
Filter = 500 msec
Trigger = Ao

Note: A double reset does not change the programmabie constants in
registers, The double reset does reset accumulating registers to defauit

vaiues,

Power on resets alf registers to defaults as listed below.
V R3 D8 F§ TO Ml PO B
N1 . N2 N3 N4 N5 NE N7 S0006
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