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Instructions

Examples of the Operating Manual Instructions

Three alternative methods are available for selecting the required functions and Facilities in
this IPM._MF serics measuring instruments,

The Tollowing examples describe the instructions for setting the "Display Brightness” using
cach of the three configuration mcthn«ds:

"-, wilh (he / I" by means of the screen via serial remote If'
Front Keys / I".l menu mask of a control telegrams |_-'
1 / ' connected PC /
"-_"upr:ratiﬂn-minritd"-' conw.:nfl:nl.[y “computer-minded”
1 ' Il
L —
Keys Menu mask: DPM mode:
|=] = i s
= | Sed I =" Display Brightness
' E:E DHOD OFF
s TR P OH1 OFF, ooly signsl point lighied
x= (M4} Pl B ilat
s slwrwn on e righ, inthe — DH3 medium
[ L TR E¥ispliny E-l'l?_hlji-l.'u | DH4 hrl:__ll!l

LL = g . :

Explaranon of the key syimbols When the DPM b5 connecied 10 4 PC
as gaplangd m section 6.4, the user
AV PEQUESE I edsy-Io-use  meEnu
miask
Thiz mz2nu mask shows most DPM sei-
ungs in plain sl To “page through”
the possible s£1ling options of all para-
| meters. simply wse the amow kevs and
the space bir
| Further anformation ahout aperation of
the DPM menu mask gives seotion 2.4,

l |'It‘\-|'| hath l‘-l.'n e 3 secomsdds v <Ot e L::l,
pnwr Lminng ke Tk vice Conhzunong.

| Push lower Lc_\ Bok comnbirm i SEEnNgG
i
T which appezacs i e display

5 Push upper key repeatedis. unnf (e
desaresd vpricn appeirs

= = Push ugper and lower kevs alienuely,

wnli ] the desired seitieg or dign appears.

[ Compuiesized program sequences st
| short ASCH commands via the BS-|
| 2ANRE-ARS imterTace, The comumand
"DHA for caample sets o mediom |,1i;'j

play bBrightnes<. S sechan 2.5,

Sectm 23 continns a detarhed |1-:u.||]'n||n|1 of e ranion

Mirked areas apply only te the MF/E. models! Unless otherwise expressiy speeified. the ather
data apply 1o all instruments of the DPM_MF family.

' w= The First Operating Steps — Page
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DPM xx/40000 MF /E..

Digital Panel Meter DPM xx/40000 MF/E..

The DPM..MF are intelligent multifunction panel instruments for measurement of voltage,
current and temperature,

The instruments incorporate all measuring ranges and functions for easy adjustment by the
user via the front keys or the interfaces,

The measuring scale range allows input signals with a £ 40,000 count resolution to be proces-
sed and displaved over a range fram — 19,000 to + 90 0949

The microcontreller integrated in the DPM..MF series measuring instruments offers many po-
werlul lunctions, ineluding:

*  Datalogging,

* integral linearization of 1) thermocouple types,

* 4 alarms, and

*  comprehensive communication facilities,
e.8. o cascade several DPMs or to connect a printer, text display, personal computer {PC)
or PLC,

The E1 Option (Designation: DPM 48/40000 MF/E1)

offers, in addition 1o the basic functions above,

*  Measurement of true RMS value

*  [lluminated legends in the display Facia for status indication

*  4integral alarm relays, supplementing the 2 OC putputs

*  Userdefinable programmable linearization

* RS5-4B5 interface with simple protocol, parallel 1o RS-232C

*  Anupgraded analogue ocutput with £ 20 mA maximum range,

The E2 Option (Designation: DPM 48/40000 MF/E2)

presents a S-digit BCD parallel output for 5,30 V instead of the E1 option's RS-485 inter-
face,

Terminals
— Chapter 1

Parameters
— Chapter 3

Operation
— Chapter 2

Help
— Chapter 4

Examples
— Chapter 5

Technical Data
— Chapter 6

(oo M o = I ol ro I



Safety Instructions DPM xx/40000 MF /E ..
Safety Instructions (IEC 1010-1, Class 1)

In order to preclude any danger to the operator, make sure to adhere to the following instructions:
a) In case any damage or malfunction is detected, take the unit out of operation without delay.

b) Before disassembling the unit, disconnect all inputs/outputs and the supply voltage, When mounting the
unit and the connections, make sure all live components are protected from being touched direstly.

¢} Comply with the generally accepted regulations and safety provisions for electrical, light-current and
power systems, in particular the local safety provisions (e.g. VDE 0100).

d) The maximum admissible potentials existing betwean the pin groups as well as o the external
protective conducror must not be exceaded, Refer to the istrument identification label.

2] When connecting the DPM to other devices (e.g. PC's) the wiring requires particular attention, 1t is pos-
sible thal mternal connections in external units {e.g. GND conpected o protective earth) cause inadmiss-
ible potentials ot the DPM.

1 Make sure that the unit is properly mounted before connection and power on.

In order to preclude any damage to the instrument, the following items must be taken into account:
] The walues indicated a5 “absolute maximum ratings" must not be exceeded,

b} The muximum admissible potentials between the pin groups must not be exceaded, This applies in par-
ticular to high voltage tesis!

AR:&T to the instruction manual ! .&Waming: Hazardous live voltage !

A WARNING A

Hawardous voltuges are present in this eleciricil equipment duning opecition. Noi-obseivance ol the
safety instructions can result in severe personal injury or property damage, Only qualified personnel
should work on or around this eguipment after becoming thoroughly familiar with all wamings, safety
notices and maintenance procedures contained herein.,

The successful and safe operation of this equipment (5 dependent on proper handling. instllation, operi-
tiom and mainienance,

Oualified person

A "qualified person” is one who is familiar with the installation, construction and operation of the equip-

ment and the hacards involved. In sddition, he has the following qualifications:

* I3 truined and suthorized 1o energize, de-energize. clear, grownd and g circeits and eyuipment in ac-
cordance with established safety practices.

* Iz woined in the proper care and use of protective eguipment in accordance with established safery

practices.
* s trained in rendering first aid.

Safety according to IEC 1010-1, EN 61010, NFC 42020, VDE (411

Crvervoliage category: see pag. 6-49 i

Prllution degree: 2 indoor use; altitude <2000m; relative humidity <80% up 10 31° C; temperature: 5° C
to €0 .

Delinition of overvoltuge cutegories sccording 1o [EC 664:

CAT L Special equipment or punts of electric or electronic equipment with small transient overvoltuge
CAT I:  Applisnces, portuble eyuipment

CAT IT: Fixed installations regarding distribution and circuits ar the input of electric mainenance of
buildings

Safety precautions: Before any measurements on electrical power sources, check whether the panel
meter overvoltage category is compatible with the source catepary.

-6




DPM xx/40000 MF /E.. 1.1 View - Pin allocation

1 Imstallation and Operation
1.1 View - Pin allocation

[N Kin o
-

o g |

Measuring function caption: !
Space for indication of 2 measured varia-

| blz is provided below the LED indicators,
A front cover printed specifically accor-
ding to customer's request is available as
optional equipment,

U D‘%|

=5~ The meaning and the operation of the front elements are described in section 2.1.

[=F" Section 5.1 contains an example for starting-up " The First Operating Steps".

DPM ...MF and MF/R2 DPM 48/, . MF/E
Maode in France &
Auziliary power I A= L1} 24 48 V= 1 B, L1)
P UH : o Uk
. = |Bi=N) 24,230~ L e M)
— :3 TxD any Pin | TR
erial interface to = 4 RxO
4 |[RxD ax, 250 |
RS-232C g Rl s e E : = |
5 [LGND ||cat i@ - | atio |
Cpen Collector/Relays 6 |OCZ/RB" || Pin 3."' 10 *_{’_____incz
OUtputs |
outputs T locRA" ol IDD v .._,inm
Programmable control input 8 lcul Input|| Pin 11 15 E E-.f_'
; [ 20 I
Analogue l:lut.put 4...20 m.i‘-._‘_ 9 | An. Outp. C g D
Ground for pin group 3...9 — 1l oND *1 Analogue output of % ghp
(internally connected MF/E.. models, refer
2 11| Py 3 b ’ 1 P
1o pin 5) rb-_ H to the following page ||-.-‘—
||—I- 12 |Up 12 U
Analogue signal, measu- P13 | Us ||—l"‘ st
ring inputs ‘_.‘r-b- 14|L AGND |l 14 0 p
t 15 | Tinput 1% Min
16 | Uinpun L 18 Ui

H Relaws for DPM._MFRI only



1.1 View - Pin allocation

DPM xx/40000 MF /E..

Back views of the MF/E.. models in mounting position

DPM 48/ 400080 MF and E1 DPM 48/40000 MF/E2
with R5-4R85 with BCD paralle! output
— — | — L —
([ == = == &% #°% « .-_'m:mcrf | B coooon ]
| - |D ceooo) ) O n%%nn?:%nn%%%%%ﬂa%%%?:\! C%
- 3.I- o = - 2 Jt_ ] [ -
f|f i:|:|_:'?|§|5‘r|;|-§"51£|_5.! :]i il f1:||f|:q!gj;i!-f--?-|f|:ig ;:'.|f
= - L L L " & & & - M| = = . @ W - - - m = » » = |
! ] ] 1 | I ]
Relays
i}"' 4 Relays: i E;:E‘
& Jqu Real A, :elig Blo
4 Relays: E}EE"L"_-I Rel G Re E 5
Rel A, Rel B = z__ﬂ
Rel C, Rel D 3—}¢¢1 Analogue output 7|0 O-pelAnscs
25 | programmahle 2| : ;
e 0.4/ 20 mA
_'d}lﬁi' ||I |'r 4y ik D
% Ed= Lo g
nalogue output = Tlo = |8
programmable { (= IMP J: L
+
0/4..+/- 20 mA — trE— 5-digit BCD alo 2 2L o
a
3 pgru][;l output = @ ale
A with Sign and Strobe ? & |5ign
RO .a2m ‘Iﬂ-‘<: E b
Q-way Submin e Tg__"":- o @ |Usm
female socket | Tl 8|0 g .
=L i
for RS-485 f s fgf) e
Cable connections

The plug-in screw terminal strip supplied ‘with the instrument enables connection of cables/wi-
res (single wire: up to 4 mm®, fine-stranded: up to 2.3 mm”). To protect the plug connector on
the instrument against unnecessary strain, the leads should be screwed onto the terminal strip
before it is plugged on the instrument. All Submin connections on the instrument are female

conneclons.

-
i“
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DPM xx/40000 MF /E.. 1.2 Mechanical Installation

1.2 Mechanical Installation

The DPM instruments are available for screw-type fixing (standard) or for snap-in fixing (op-
tional).

Mounting depth: A clearance of 151 mm must be left with reference to the front edge of the
panel, Venting slots must be left open. The mechanical strain exerted by cables should be as
low as possible.

Scerew-type fixing

The instruments are clamped into the panel by means of the screws of a lateral locating device
(dovetal] guide system). Inserted from the front end, secured from the rear end,

Panel thickness: 1 mm op o 22 mm.

- GE .|
Panel cutout as per DIN 43 700, 2703 o
for screw-type fixing 45,5+ 06

Unit: mm

Snap-in fixing (optional)

The DFM, which has been inserted into the panel cutout from the front end, is retained by late-
ral leaf springs (front mounting).

Panel thickness: 1.5 mmupte 3.5 mm.
Compared to the DIN standard, the width tolerance is slightly reduced.

- gut b4 .
Panel cutout for snap-in fixing EE-.E 03,
s 0h
i i
Unit: mm

Mouosaic fixing

Direct fixing for Subklew, Maucll and other mosaic systems is possible. Further information
0N request.

Panel] thickness: 1.3 mm up to 22 mm

Dimension drawings see section 6.1.

A Make sure that the unit is properly mounted before connection and power an,

[-3



1.3 Power Supply DPM xx/40000 MF /E ..

1.3 Power Supply

A genuine wide range power supply unit emables the direct supply of the instrument at the ter-
minals A and B with any direct and alternating voltages starting from 19 V., The instrument
adapts itself automatically to the voltage concerned, so that there is no need for the user to ma-
ke any adjustments, Direct voltage can be connected to A, B without observing polarity.

2 Madle in France &
— Terminals:
—= || A LI 24, A8 Vet20% /25 W CAT IT 264Vmax
ﬂ'!'l[:f' Aand B +T UM +15% @
|2 |Bi= Ny 24..230V~_yq / 40...70 Hz
— Voltage range preselection: (3 [T .0 any Pin
— | I
Lt 4 |RxD max. 250 ¥
5 | LGND CAT |_|$.
— Minimum volage: | 6 |OC2RB || Pind ... 10
19% DC 7 |OCI/RA max !Dﬂ"\-"
19% AC 8 | Corl. Input || Pin 11 _.. IS
i An, Cutp. CE
- Maximum voltage: St e L
a0 V DC 1| P
266V AC [12|Up
13 | Us
oL R e 141 AGND
~ Technical Data, =
' . 15 ]in|1|l:| DPM :-::c.-’dﬂﬂ{!l[} MF.I'E
see seclion O.4, —
L] Uinpu

When the supply voltage is applied, the instrument is switched on and operates within
the selected measuring range with the selected system functions.

0=5" Range shifting is effected via the front keys or by means of a PC connected. Descrip-
tion, see section 3.1,

[ Section 2 contains general information about operation and a description of the
switch-on behaviour.

any Pin
Max. IEE}IZI v

EﬁTI@

Pini. . 10
HaAx FII]CI‘--'
Fin Il ... |15

The admissible potential between the pin groups (1-2) and (3-10) or {11-16)
must not excead 250 V. Insulation voltage: 3 KV,

The admissible potential between the pin groups {3-10% (1 1-16) must not ex-
ceed 100V,
For rated voltages refer to page 6-9, |

1-4



DPM xx/40000 MF /E..

1.4 Measuring Connections

1.4 Measuring Connections
All the ranges shown on this page are standard options in all DPM..MF. The desired range is
selected via the menu (see section 3.1).
Connecting pins which are not used must be left open!

Voltage =

W

b

IHEEHE

&

Pti

Un

g

L AGND
| inpaut
LIi|1|:1l|.||

Current =

mA=

HREEE

=

Pii

L

s
LAGND
l:npul
Uln.pul

Pt 100

L1
12
13
14

Qs [
£

P

Uo

Us
LAGND
Lingua
Uinpua

Pr100 2 wire (V&)

Thermocouples

i
it

LA

=]

P

Up

Lig
LAGND
Lingua

Linpue

DCUDIY (V1)
DCUDAY (VI12)
DC U2V V13
DCUAav (V14)
DCU20V  (VI5)
DCL40v  (Via)
DC LU 200% (VI
DC U 400V (VIE)}
DC U650 (V19)
DC Uauto  (V10)
DCI20mA  (V21)
DCI40ma (V22)
1] Py
12| Up
%Tﬁ Us
14| 1AGND
|_5 Tenput |
16 Ui:npul

Priod 3 wire (VED)

Type R
Type 3
Type B
Type ]
Type T
Type E
Type K
Type L.
Type M
Type U

ACUDSY (V3D
ACU 1V (¥32)
AC U AV (¥Vid
ACLIIMY (W3
ACU SOV (WiIS)
ACLN100V (Vis
AC U sS00v (VAT
AC U &A50V (V3B
ACUaute  (W30)

ACT30mA (V4D
ACTI00mA (V42)

[11]
12
13
14
15

il

3|

Pli

Up

Us
LAGHND
linpant

L inpal

Pri00 4 wire (V70

Ft 13 Rh-F1 (Voo
Pt 10 Rh-P1 (V1)
Pi A0 Rh-P1 6 Rh {V02)
Fe-Culi (V93]
Cu-CuMa (V04
MiICr-CulNi {V93)
NiCr-NiAl {WVoa)
Fe-CuMi (Vo)
Nicrosil Nisil (WO8)
Cu-CuMi (Voo

¥} The total cable resistance must be exactly 10 Ohm.



1.5 Control Terminal Connections

DPM xx/40000 MF /E ..

1.5 Control Terminal Connections

* ] a -
Open Collector® terminals hinde in Prunos & f/DPM <0000 MF
Two Open Collector (OC) oulputs are Piads Ly 2448 V={ DPR SE40000 MEE./R2
available for control of ather units and in- Z Bi= 1) T~
struments, The activation and deactiva- i
tion points can be programmed by the |31 |TxD
operator. Refer to section 3.7/Alarms. 4 Ra
5 | L GND
Relay B/Open Collector 2 =) 6 | DCARE
Relay A/Open Collector | —| 7 |oC1RA
8 | Crrd, Inpant
Relay connection; 9 | An. Ouip
Ground for vy SEORRIESL
e Open Collector WL GHD
71OCI |1 Py
<+ E Cirl. Tnput 12Un
Supply| | 2| An. Outp. |13 Usg OC output ratings:
= 10]LGND [14]1 AGND 45 V/100 mA max,
i limpus
16| L
Ctrl Input Pin i

The operator may set a separate input (Ctrl Input) to one of a number of preselected functions

(see section 3.0).

Examples for the operation of the "Ctrl Input Pin":

i‘ﬂfﬂ Made i Franee & l",DPi"-':I /40000 MF
| B Crrl. fnpunt [ | [A LD = A8 V=] Dpp ARM0000 L‘!F,-‘E..."RE
Transistor £% f;}f;tp o il 0
l TxD nm.-IF'in
y 4 |Ralr max, 2
| 7]10C1 5 |LaNn ||care
& | Ctrl. Input & |DCURE
) l 9|anOup. | TTLer 7 locima
Contact \__[ tolLGND 30V —F lom Input
Giround F-::r_-% :r;:'::p'
TTL or l ocCi Cirl Input 1By
CcMOS > &|Cul. Input 12} up
| 9 |An. Outp. (13 )us Internal
——10|LGND [14]1 AGND pull-up resistor
E Linpau 10 KQhm o +59Y
RS-232C- | 7 |oc! 2| e
lavel | B | Crrl. Input
9 | An. Cuep.
— Ji0|LGND

1-6
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Relay outputs (only DPM 48/40000 MF/R2)
The DPM 4840000 MFER2 includes the complete range of functions and specifications of the
madel DPM 48/40000 MF.
The DPM...R2 provides two alarm relays instead of two open collectors {(OC).
DPM MF DPFM MF/R2
Pin connection: QC 1/Pin 7 —-——> Relay A/Pins 20/21
OC 2/Pin 6 =eres=sa> Relay BfPins 22/23

A Mote: For normally "open” operation the unit s to be configured "alarm outpui: inverted”

Relay outputs (only MF/E.. models)
Apart from the two "Open Collector” transistor outputs, 4 integral relays are at the user's dis-

posal,

The allocation to certain alarms as well as the activation and deactivation points can be pro-
gramimed by the user according 1o section 3.7 (alarms).

These outputs can be individually operated by means of commands via the serial interface, e.2.
in order to test any peripherals connected, Refer to section 1.9,

DPM ..MF/E1 DPM ...MF/E2
{37-way Submin female socket on DPM)

Relay A {

PRyl 00000 e
Hira

20 §
b3l
b
23 |
Relay C R c¢]
5 { EL‘ Relay A Pins 1,20
2% o
27|
28 |
29 |

Relay B {

\nx

Ighaen

TRyl e, |

(=R el i ]

Relay B Pins Z/21
} E"_‘i Relay C Pins 3/22

Relay D
{ Relay O Pins 4/23

A

9000000000000 C00000

Qoo oD 00O 0 OO0 00000 Q
B

fi

lh
=t
-
b

AS - 488
]

ABC

] HTEHH‘.‘: H Sign
‘.I:' i g =4y

B Wi

[
. L

Eﬂ

The maximum relay rating is 50 Valt AC / 30 Volt DC for El and E 2 madels and 30 Vol
ACC for E2 models. 1 A max. Section 6.3 contains data on contacts.
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1.6 Serial Interfaces
All MF models have an R5-232C interface.

The DPM 48/40000 MF/E] features both RS-232C and RS-485. Either interface can be used

as inputfoutput, and the other one as output only.
The DPM 4840000 MF/EZ (with BCD output) only has an R5-232C interface.

* RS5.232C only allows two devices to be connected.

RS-232C
RxD - TxD
Host TxD > Rxp DPM-MF/x
(PC, SPS..) GND GND
RS | nsnmasnn o CTS

* The RS-485 is a multidrop connection betwesn two, or more devices (up o a maximum of
32) controlled by a master station (e.g. PC).

RS -485
C
B
M
A B*l C A B O A|B|C

Master station up to 32 devices

P PR |0 Foosrs arimvs o] i s a0 st w s o o e

( ) DPEM -ME/EI] DPM-MF/EI

Adri y Adr z

When turned on, the DPM/E selects the appropriate inlerface automatically. The interface ac-
tivared as a standard is RS-232C. Only if

l. a device nddress is allocated to the DPM (section 3,10.1}, and

2. no R5-232 connection is provided {RxD pin open),

the DPM..MF/E| selects automatically the RS-485%5 system mode.

So every device is started in the proper mode as determined by the installation, but can be con-
figured via the R3-232C, if required.

Operation of the B8-485 system mode (protocel) is discussed in section 2.2.2.

1-2



DPM xx/40000 MF /E .. 1.6 Serial Interfaces
1.6.1 Installation of RS-232C

The R5-232C interface is petivated whenever no device address has been pllocuted 1o the
DPM, or if an active RxD line is connected when the DPM i< wemed on, or if the RxD pin s
connected wilh the GND pin

With the BS-232C. the fellowing modes are avatlahle: Configoration and remoie control in
LPEM maode (sections 2,2 and 2.5 configuration via menu mask (secton 240, cascading of se-
veral DIPMs Csection 30111 and continuous dats output {31037,

The fallewing setings are possible:

Baudrates | L300/ 20022004 800/9500
Parity, data ward length, number of stop bits
Transmit delay

- Deviee address

see section 3,10

Set to "transmit”, the R5-485 interface acts like an R5-422 transmitier which tfransmans all the
information of the BS-232C-TxD line (incl. echa, da, ec.).

I Bade it [Frntd

"IfDF'M w AN ME

TR 3. AR V=
'l: Gt : f' DEM 4R/A0000 MF/E. /R2
2 lB=N1 242V
i IlIJ'
Transmil = - }7' T iy i y .
5 K&-232(
Receive, oplional CTS - --—»[4 R D mas 251

L
Signal Creound P!j 1 inl 1 valh @ |

e s——— ] [——————}
R A ] LTEI I §
| A
7 o s 5 mas if
. e i I [
optiomal CT5 = & |k :-~,-..|j| Pin 14
v} A F
B (T[T {:E st e e ~

W LGND | 1 Fuclory-sel
Warious ways of data flow control can | my ' | configuration: |
I::-e. selected, _ 14 ngdm'::rc hamd=hake 12 un .: GO0 Baud -
with CTS {with choice of pin 4 or §). or 13 U , ! n-8-1.no CTS :'
:_a-:nfl.wure.l':andshakc. Fr:-r.tiupp[n:mcntar}f E! L AGN gll | thes section 3.10) i
imformation, refer to section 3, [(1, FE | i f bRrpotSem e S
| 1 |-iu-g|||'_ ! |
EXAMPLE: Connection of o DPM 1oa PC
PO <23pm DIPA s By MR . 1 < Apin PN oM MVE T
Serew-ry e termial serew-lyvpe lerminal
PP T Ny ey 1 RS R ooy v
IEE 2TLI 4 _—-_Illih:': ! -—:'“ b= = J|. !I
32| 1oxn i | | ey, G - L L
gg ; - | rgg]‘ _s Ihll_.
g‘\:l 5, '.“n
2 ] 2l
FE ET| : 'I
frh b iy




1.6 Serial Interfaces DPM xx/40000 MF /E ..
1.6.2 Installation of RS-485 (only DPM.../E1)

The R5-485 interface operates only if a device address is allocated to the DPM when the DFM
is turmed on (see section 3.10.1), and if no active RxD line is connected, or if the RxD pin i3
open.

The transmitfreceive sequence in the system mode (protocol} is deseribed in section 2.2.2,

Bit Protocol 9604, 8-e-1

In compliance with DIMN 19244, the bit protocol (UART character representation) has the fixed

setting 9600, 8-e-1. Consequently there is no need for individual baud rale or parity adjust-
ment.

Interface

Every device is wired to the R5-485 bus lines in the same way, so that the pins A, B and C are
matched. Make sure not 1o mix up the pins!

}.--_-
M==--
r'}.----

RS- 485 DPM 48 /40000 MF/E!
31A
B S-way Submin female
5 to DIN 41652, part |
5 S c
; ! h‘=i'5h1'clt:|
iz L A - 484
It b 3
oy = Hiea®
S e
A oBoC ARy

Safety information

As a rule, it must be ensured that the maximum admissible potential (see "Safety Instructions™,

section 1.3, and the instrument identification label) 15 not exceeded even i several instruments
are inlerconnected!
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Bus line

In compliance with the Appendix of the EIA-RS-485 Standard, the following recommenda-
tions apply to the bus line:

Twisted. twin-core cable plus shield

Wire cross section = (3,22 mml {24 AWG)
Shield {to improve the EMC)

Surge impedance [00..120 Ohm at > 100 kHz
Line capacity < 60 pF/meter

Total length up 1o 1.2 km

Termination
The user has to terminate each line on each end by the following resistors:

— 120 Ohm (1/2 W) between A and B
- 330 Ohm (14 W) betwesn A and VP (+5Y)
— 330 Ohm (1/4 W} between B and C (GND),

@ C _____ —.‘ﬂ
330 30

120

:nzmﬂ A

|'.-'|=- ABC
|

Caution; RE-232C"s RxD and TxD pins (in the R5-485 mode)
The RaD pin must either be leli open, or hekl ot a level > 3V,

All the data ransmiited on the R5-4835 is also sent 1o the RS-232C TxD pin. This allows the
data to be monitored on the R5-232C TxD pin for test purposes.
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1.7 Analogue output

For connection of a graphic recorder or for further processing of signals, an analogue output is
available which offers an outpul choice of 0..20 mA or 4...20 mA, or, in case of the ME/E..
maodels, of -20 mA._.+20 ma, as well.

Setting/programming of the analogue output is discussed in section 3.12.

DPM.. . MF
|8 | Ctrl. Input
0..20 mAM ... 20 mA +—9 | An. Outp.
Ground —{10| L GND
DPM...MF/E] DPM...MF/E2
3 Relay
20 | i
21 }¢I Ao
T oy | i
i} i} clo
23 Dle
L5 : . =20 mA. +20 mA
24 € o= Pin 5 (-)
] = el lAnel
25 } Eﬁ 1o $,ﬂ;ﬁ Pin 24 (+ 0. +/-20 mA
— 5 1nh<i a 4 .. 20 mA
i}@ EA ] o (2 R TV E]
a7 @_ o o |4
alﬂm.&....+2'ﬂ:rnﬁ{ == Glo @ &
20 mA — o |1
4 ... 20 mA 29 | + outpl T g Ll :l
. dlo e
3 Blo
A == o &
= 1lo -
L 2| o |Slgn
R3. 485 10dalo ° |*Y
(e 0 O U=
I S 8|0 D
’ B D:f'? Stroba
O 18~




DPM xx/40000 MI" /E ..

1.8 BCD output

1.8 BCD output (only DPM ... /E2)

A paralle] BCD output transmits continuously the 5 display digits, a sign (sign/pol) and a stro-
be signal. The decimal point is not outputed,

Each BCD line is electrically isolated by an optocoupler. The optocoupler transistors are all
connected to pin 35 "Ugy", which should be supplied with a positive voltage between +5 and

+30V putput current at level 1" - ITmA.

The DPM supplies an isclated +5% output at pin 34 (+5V) which can be linked to pin 35 for
3V BCD operation. The corresponding GIND is pin 19. The Strobe pulse also switches to Ues.

FEEL A0yl TR BLCE TRLE
Sgnd 1248 1248 1248 1248 1248 Sirobe
] R e e e el
e o o 10 1
d min 300 ms
¢ max . typ ¢ Dare stable for '
i Ims | 0,8ms ' at least 299 ms i
| i ' )
i ]
1 ]
n ! ! '
/10 : ¢
5 :
A D
L0Y/Sign — .
min 30 s



L.8 BCD-output

DPM xx/40000 MF /E ..

| Internal 5% supply from DPM
(TTL-BCD)

External 5%, 30V supply

5..30V
DIF.. DPM._. DIF..  |supply DPM...
ﬁ 5V = T M5y
3
3 Ug;l.l 22 UE«I[
12 Gnd 121 Gnd
:3 Etrobe EE! Strobe
=1 Sign Sign
o T S ||:|"_
— I = 1o
——————— i o 1
o — 1) = 1y
R [ b e 1y
Display Coding
character -8 - -2 -l Sign
L1 i i) ] L1} X 35 | Usxt
| il 1] 1] | X
3 il i 1 M % |
3 o0 1 . < BCD-
4 B 1 0 0 x U ﬁ__“_
5 L1 1 0 1 x
f f 1 I 0 5 S = 2
7 & F as a3 % _ |BcD- | ™ 5
% | o 0 A ) ™~ |output § s
| 0 ] 1 X 1
=5 x X X X L I
+ x X X % i | I |
| ] a i I
Dth::m'i:;cl 0 i} { 0 |




DPM xx/40000 MF /E.. 1.9 Testing OCs, Relays and Display Segments

1.9 Testing OCs, Relays and Display Segments
OC outputs can be activated/deactivated directly by commands in the DPM mode. This allows
circuits (e.g. relays) to be tested which are connected o the OC outputs.

Also the integral relays can be activated/deactivated in the DPM mode.

Test of OCs [ relays
Keys: Menu mask: DPM mode:
Mol possible Mo possible Cl0 Deactivate OC 1 /Relay A*
i1 Enuble OC 1 Relay A
C2h Deactivate DCLRelay 8%
i C21 Enable OC2iRelay 5*
RAD  Relay A OFF
RAl  Relay A ON
RBO  Relay B OFF
REI Relay B ON
RCO Relay C OFF
RC1 Relay CON
RDD  Relay D OFF
RD1 Relay D ON
* DPM MFIR2 anly

Display segment test

A sepment test of the display can be implemented by the following sequence of commands in
the DPM mode:

DFO Floating point

BEKDO Deactivare analogue input

BOE.BRER Activate all segments

BOES BER Pass decimal point through all positions
BO®SR.RE

BOBERE.B

BOZERRE,

BR Reset setting
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Remarks :
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2 Operating and Configuration Procedures

A DPM which is used without system functions hardly requires any operator intervention.

Configuration
In the course of design work, Il function parameters (e.g. "measuring type”, “display scaling”,

"key function”, "continuous data output” ¢lc.} are "configured” in the DPM once, as a rule, and
stored permanently in the instrument,

Operation

During operation, certain functions (e.g. "Display Hold", "Alarm Reset” or "Print measured
value") can be assigned 1o the instrument’s front keys. At the same time programming the in-
strument by front keys may be inhibited by a code. The instrument can be remote-controlled.
This allows interactive switching-over of all parameters via the interface with or without sa-
ving these changes in the devices permanent memory.,

There are three ways by which configuration can be accomplished:

1.... via the keys, directly on the instrument

All configuration parameters can be set via the keys. A complete outline of all menus for key
operation is provided in section 2.4, Configuration via the keys is designed to allow simple re-
configuration "on site’ as well,

2. ... via the menu mask on the screen of a PC or terminal

This configuration method using a screen menu is the most convenient, & PC or an RS-232
terminal connected to the instrument serves as the input/output device. The menu mask (see
section 2.2) informs in a clear and concise way about all the senings and how to use the menu.
It is easy to review all functions at a glance and to select them.

3. ... via the serial interface (remote control function)

All configuration parameters can be changed and programmed by means of short serial com-
mands in the DPM mode (sec section 2.5).

This method is particularly recommended for automatic systems where the option 1o dynami-
cally change parameters of the device during operation is required,
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2.1 Operation

2.1.1 Display and keys

Keys

Dwuring normal ssrvice, pressing o key activates the function allocated to that specific key (2.2, output of a
measured value via the serial interface to o printer; change-over to “display hold”, or one of the other
functions described in section 3.5}

All device paramerers can be set via the keys (key programming, see sectlon 2.3) The keys are numbered
for easier identification only.

Mold  DLmum  Min - Max Upper Key Upper LED

Lower Key Lower LED

Display

S-digit, seven-segment display / 3 brightness levels / blank (off). Tt is possible to select, by
configuring, the continuous indication of the actual measured value, the serial or analogue in-
put value, the hold, min. and max. value, as well as "alteration/min", Section 3.4 describes the
appropriate adjustment. Refer also to deta flowchart, section 3.2,

Triangular LED indicators
When activated, they indicaté the trend. See section 3.4,

Panel indicators

AL 1 AL2 AL 3 AL 4
Bl

are lit as long as the appropriate alarm is active. Can be switched off together with the dis-
play; otherwise they are 1it at full brightness,

] Spec is lit when anything other than the actual measured. hold, min. or max, value
Spec | appears in the display (e.g. when the "serial” or the "apalogue” input values or trend
: values are indicared), ;

Hold is lic ax long as the "hold value”™ appears in the display, or when a constant is
Held |y be entered in the course of key programming.

DLrun | DLrun 85 lit as long as the "run” status is active for datalogging.

Min Max are lit as long as the minimum or the maximuin value appears
in the display.

in Max

I
b



DPM xx/40000 MF /E .. 2.1 Operation

2.1.2 Switch-on behaviour

To switch on the DPM..MF, apply the supply voltage. The display remains dark for approx. 3
seconds (internal tests); then the indication appears for just a second. In this time
the device adjusts it's internal calibration factors, To change the type of measurement or the
range, proceed as per section 3,1, Section 5 gives an example,

Mallunction signal

If a malfunction signal appears for about 3 seconds after the mstrument has been

switched on, this means that the configuration parameters of the DPM have not been saved

correctly, so that the unit uses the parameters preset in the factory (for INTT parameters, refer

1o section 3.16)

Cause: This may be due e.g. to the fact that the supply voltage has been switched off
during saving (at the end of the configuration stage).

Remedy: Re-configure the DPM as desired, and save the parameters (Keys: :
menu mask: » DPM mode: "SA").

Error message

Any different message initiated by means that the internal test of the DPM has indi-
cated hardware errors in the unit which cannot be eliminated directly. The unit is defective and
cannot be operated. In this case the instrument should be forewarded to an ITT representative
for authorized repair, stating the error number.

9999 9] Mashes in the display: overflow of analogue input

The injected analogue measuring signal is too high for the selected range. On temperature
measurement this also indicates a cable break.

Remedy: Check measuring signal or select different measuring range. See section 3.1,

flashes in the display: overflow display range

The measurement by the DPM is probably correct, but the measuring result cannot be display-
ed on the five-digit display. This cccurs when the number of Figures in a fixed point value is
too high on the left side of the decimal point. As the DPM operates normally, except for the

display output, the measuring signal may be interrogated-via the serial interface. Sec section
3.3.
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2.1.3 Min./Max. Value, Hold Display/Memory

The DPM has three specific memories for measured values:

Memory/Hold value Min. value Max. value

After the DPM has been switched on, the min. and the max. values are reset and are updared
continuously by the latest measured value (even if the display is switched off, or if it is set 1o
the status "Display Hold"). Resetting of the min/max. values is possible either by key actua-
tion, by the Ctrl Input Pin (Strobe), via the interface or, in the datalogging mode, automatically
any time after the values have been stored in the datalogging memory.

Display Hold means to "freeze” the instantaneous value indicated in the display. At the same
time the "Hold" valee is saved in an internal memory/hold buffer of the DPM. This value re-
mains stored even after the display has besn enablad again,

Display Hold can be triggered by:

- Actuation of one of the keys, if allocated to that function.

- Activation of one of the functions Fet 1 to Fet 4, if allocated to that function
{both steps are described in section 3.5);

= Strobe applied to the Ctrl Input Pin, if allocared 1o that function;

- Command via the serial interface;

- Actuation of the keys in the Set/Reset menu on the setting level,

Setting Display Hold and Hold Memory
Keys: Menu mask: DPM mode:

Else |H .- [SHod]H H  Hold Display temporarily ON

HR Hold Display temporarily OFF
Switches display over o Hold

] - EEIR

I

[
'i

Hold Display
H ~on*
ST

Resets display Hold
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Statistics Reset

These operations serve to reset the min. and max. value memories. Moreover the front keys
(see section 3.5) and the Cirl Input Pin (see section 3.6) can be programmed to operate as the
reset function,

Keys Menu mask: DPM mode:
E |rE.SE.t [E] |- B ] SE Statistics Reset
. [REat]g | | : '
| | |
| | ]

Stanistic | Values
Resei

Recalling Min./Max./Hold/Memory values

Keys: Menu mask: DPM mode:

EE o [dISP H MP  Recall max. value

MY Recall min. value
MH Recall hald/memory value

[dle | [dH1I ]| [dHold

Min. value Max. value Hold/ . J
Memory | Statstcf Values

Indicates value in the display Hald f Memory

until key f acnuation Min / Max

One of these values may be displayed continuously, too, See section 3.3,

2.1.4 Trend indication and trend value
The triangular LEDs on the display can be used for trend indication, according to section 3.3,

The trend value can also be displayed as numerical value in each type of measurement. The ad-
justment is described in section 3.4 "display function”; an overview gives the flowchart in sec-
tion 3.2. The display value corresponds approximately to the alteration per minute of the input
value. The displayed resolution selected should not be higher than the presetted resolution used
for the actual type of measurement. Apart from that, due to the steady internal offset correc-
tions and the rather coarse time pattern, the trend indication only has limited accuracy,
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2.1.5 Internal time base

An internal time base, which can be interpreted as & clock and may be set to the time of day is
made available in the DPM. This time information is used by the datalogging function.

Each time the unit is switched on, time count stams with 00:00:00. To sct the clock to the dme
of day, key actuation or the R5-232 interface can be used. The time information can be interro-
gated via the serial interface. The internal time base only has limited accuracy.

|  hhimm:ss | hh=hours mm = minutes 55 = seconds
Keys: Menu mask: C'PM mode:
: - U Bead clock
[Se 14 . H USxx  Set hours

Ubixx  Set minutes

=
A T H (After setting, the seconds
are sel o O0)
Time base
Set ime

2.1.6 Automatic Taring
The display value can be reset to zero by key actuation, via an electrical signal at the Crrl Input
Pin or an serial interface command. This results in an alteration of the scaling offset as descri-

bed in section 3.2.1 (togele).
The steps for appropriate programming of the keys andfor the Ctrl Input Pin are described in

sections 3.5 and 3.6,

Keys: Menu mask: DPM mode:
: l I| TI
See text H ‘ BA  Automatic taring
[sgplay Scaling
Tare
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2.2 Operation of the Serial Interfaces
2.2.1 RS-232C / Interrogation of Data

The BS-232 interface can be used in three ways:

1. Configuration and remote control of the DPM;
2, Qutput of measuring values (see section 3.10.3)%
3. Entry of measuring values (see section 3.11].

Configuration and remote control
The mask menu has been provided for manual configuration; the DPM mode, which features

short ASCII string commands, is intended for automatic systems where the option of remote
control is required.

= Menu mask, refer to section 2.4,
= DPM mode, refer 10 section 2.5,

Output of individual data via the serial interface

The DPM's internal values, ie. "Actual Measured Value", "Min. Value”, "Max. Value",
“"Hold/Memory Value®, "Serial Input” and "Analogue Input” can be called individually from
the menu mask, or by means of commands in the DPM mode. The serial interface offers in any
case the full resolution in the Mloating point format with all decimal places.

Moreover, these values can be called by:

— Actuation of one of the front keys (see section 3.5);
- Activation of one of the functions Fet. 1 to Fet. 4 (see section 3.5);
= Strobe applied to the Cirl Input Pin, if allocated to that function (see section 3.5),

Keys: IT Menu mask DPM mode:
B [5et | ... [trams | E ;i ———— M Actual measured volue
_ —] MH HoldMemaory value
-EIEEI Hold /Me- MV Min. value
mory value : MP Max. value o
+ ) [ g
[LHi | Max.value : Ma  Analogue input I_; i
M5  Serial-Input Sﬂﬁ
Min.value | Statistics / values MD Display value II

2.7
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2.2.2 R5-485 / Protocol

Up to 32 units can be connected to a three-wire bus line by means of the RS8-485 standard {see
section 1.6). In that case a central control stadon (called master, e.g. PC) must be provided to
control operation via device addresses. This section describes the rules of data interchange (the
protocoll as well as the tasks of the master station.

Terms
Master: The only station connected to the bus which controls the entire data interchange,

Slave: One or several DPMs controlled by the master which are permitted to transmit data via
the bus hine only on request,

R5-485 interface: Physical connection between each station and the bus lines, which enables
either "listening” or "talking” of the station. The master ensures that only one station on the
bus is permitted to "talk” at a time.

Command: Serial instruction transmitted to a DPM; comprises all DPM commands except for
LI and all types of "Z°; moreover "W for "repeat” and 7" for polling, discussed in the follo-
wing section. Each command is terminated by a return character { ASCII CR=0DH).

Telegram: Is transmitted via the bus; comprises an address and an command (example:
"2:DH4™).

Address: Comprises an ASCII character from the set "1...9" and "A.W", followed by a colon
"' (Hex: 3A). See section 3.10.1.

Central control sta- * 2 . 1
tion (FC., PLC...) b Address is freely M:lcctnhi.c (1.9 or A, W)
MASTER no address should be duplicated,
AlBIC
C
B
A
A|B|C AlBiC alB|C AlB|C allc]l  uwpw
FA 3: %) 7:% Az B [: *} 31 slaves
DPM P DPM DM DPM

2-8
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Basic state

All units connected to the bus (slaves) "listen” to check if telegrams begin with their device
address. Telegrams with their own device address are interpreted and the command they con-
tain is executed without delay, other telegrams are ignored.

Slaves cannot transmit on their own initiative

Every slave must wail for the master (o reguest it to transmit. With the command '?" {telegram
x:7*), the master can request a slave 1o reply. If this specific slave has data to be transmitted
{e.g. measured value or alarm status), it replics by transmitting this data. If it has no data to be
transmitted, it replies *!° (status; ready for operation); i.e. it replies in any case. The master can
use the command "7 1o poll - i.e. to address - all slaves at regular intervals. This way it recalls
any available data and checks the aperating state of the slaves within the system. As every sla-
ve is bound to reply, the master can recognize a switched-off or defective slave. To detect a
slave connected anew, the master requests its address ('x:7") and the slave replies for the first
time {"x:1",

Master .71 [a:7 1 _Is:71

Slave 2 [2:1 ]

Slave 4 a1

Slave 5 70

Transmission by the master

The master may transmit telegrams on its own initiative; to this effect its bus interface is swit-
ched over briefly to "talk” and then immediately back to "listen” (this action must be program-
med in the master; refer also 1o RS-485 standard).

"talk"

"listen” i — - —
Transmit pre I [x:xx]
telegram Lok ‘

- [
" — iy ——"

max 10 ms 100 ms

2-9
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The slave's response

The master uses certain commands {e.g. telegram "2:M"} to request a slave to reply with some
measured valve. In this case the slave’s interface 15 switched over (automatically and internal-
Iy} to "talk", and the response is transmitted. The slave takes a maximum of 500 ms to start its

reply.

Master [2: M! ! xoxaxx L
Slave i [2:0.12345 | E

_.: ] 1 i

typ 20-100 ms min 100 ms

max 500 ms

Master can check the correct transmission by "W"

This protecol does not provide for an automatic receive check in the simple mode. If necessa-
ry, the master can use the command "W" to request a slave to indicate the last telegram it has
understood and processed. The master can verify and, if necessary, take corrective action {e.g.
repeat the telegram).

Connection of a station

Possibly, connection of & station to an active bus will cause some disturbance. So it may be
necessary in systems which provide for connection of stations that the master checks some or
all telegrams for correct reception.

Error handling

The protocol does not comprise any automatic error handling procedure. So telegrams recogni-
zed to be faulty are discarded without any response (especially without any reply).

2-10
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2.3 Configuration via the keys

The two front keys on the DPM..MF can be used to configure all the instrument parameters.
Assisted by the lext appearing in the display, the operator is guided through menus in which he
may select and enter the desired sentings. If necessary, he will have w pass through submenus,
10 get to the desired parameters. The parameters are subdivided into three function levels:

CERNSRREARNE |
| SEt Se1: Hold, Datalogging. Time bass Setting
rESEL s+ Reset: Alarms, Min/Maox., Datalogging., Hold level
| DASP Indicate on display: MinMasx., Hold, siates
[irAns | Transnit to R5232: Measurements/Min Max fHold, Dalopging
| b Set brightness of disploy
| ConF Configuraten
[AndnF | Messuring type. range. and display format Configuration
ScALE Scaling of measured value level
ALAr Alnmms
dLOG Datalogging |
An. O Anabopue ourpur
r3232 Serial ouspul
FIL.Tr o Digital filizr factor
Inlt s Factory-ser configuration (defzult settings)
rSin Restary/Resel
S5PF Special fienctions

special lunection PLSH Deefine key functcns
level LEDS Define LED funciions (2.2, rend)
dISPL Determine display funcrions
Im.Plm Dietermine function of Cicl Input Pin
COdE + Ser ey lock code
5FCT Diefine eaterded Key Tuncuons
Note:

If no key is pushed for more than | minute, the instrument switches back into the measure-
meEnl mode.
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DPM xx/40000 MF /E.. 2.3 Configuration via the keys

Starting configuration via the keys

E To start key configuration, press both keys simultaneously
for approx. 3 seconds.

Generally the first menu item to be displayed is :

123495
Bl e s
[=1] = H Appears anly if the extended key
[witction= have been sat [reler 1o
|.. £ t . ! ] section 3.5]
=]
:___I;I___._._._._;E - Appears only if n key lock code
y has bean progrommed (refer 1o
LodE
Lo | seciion 3.5)
1
after entry of the cade |
SEE
Paging through the menu
E Press upper key briefly to select the next menu
item within a group.
Selection of a menu item
[s Press lower key briefly to select the corresponding
submenu.
Example SE1 "Select brightness”
rESEs
= oIse
Cl o |
IrAns =
hr.
LonF :|.
br._D "Select brightness factor”
br._ I
% br._3
br._3
hr._4 E
End
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Entry of numbers

[ 12345 |

Some menu items require entry of numerical characters:

The digits are entered successively in order at the location concerned; the actual location flashes.
Finally the decimal point position can be set.

By means of the upper key the actual value can be incremented cyclically from 0 1o 9,
until the desired digit is achieved.

& By means of the lower key a jump is carried out to the next location, which flashes now.

The decimal point will flash as soon as this input cycle is finished. It is shifted by means of the
upper key, until it is in the desired position. Subsequently eniry is finished using the lower key.

E In order to correct any input error, push the C key (Clear), or push the upper key for 3 se-
conds, This way the input cycle is repeated from the start, and entry recommences with
the digit in the first location.

E In order to accept a number which appears correctly, entry may be skipped; to do so,
push the A key (Accept), or push the lower key for 3 seconds.
Finish entry

End S PPPPP terminates entry

If "PPPPP" is displayed, this means that the parameters are stored permanently in the DPM._MF.
In this case the preset adjustment will apply even after the unit has been swirched off.

Abort entry
! Press both keys simultaneously for 3 seconds to abort entry.
In this case the parameters which have been set up to that moment are not stored perma-
nently and remain effective only as long as the instrument is connected to the power
supply, i.e. as long ag it is switched on. After switching off, the parameters are not valid
any longer.
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2.4 Configuration via the menu mask

Manual configuration is possible by means of a screen menu mask, if the DPM's serial interface is con-
nected to 4 terminal or a PC. For connection of the DPM, please refer to section 1.6, A progam emulating
an B5-232 terminal must be started at the PC. i.e. which writes all the characters transmitted by the DPM,
on the screen and which passes all entries via the PC keyboard to the DPM, This may be achieved by va-
rious commercially available programs (e.g. PROCOMM by PIL Software Systems), ar the program "PC-
DPM" available from ITT Instruments,

Refer also to section 5.4,

Operation: To call the operator menu mask, press <return>

Using this command, the DPM creates a mask in which all the available parametes seitings are indicated
in plain text. To change the DPM..MF parameters, simply pass through the available options for setting by
keyboard actuation.

[ DFEM sn 000 MEE.. ME W]
Atamm 12 Alns b Trpe Alame 1 Type Alerm 4 Type
assive passive passive pasae
Limi
1 soom
| DFM 340000 MFE.. P G W | —
Messiifing 1 SetpnlaA lirms L Caal Dl LT
DC T BA o oy b it Delas
Ditspitay Brightniess Stisticfvilees Lereses Kay Con Ireealogping Cond]
high ’ m I rrnl'unn:'::?n e cont f ﬂ.eut‘ll'gw
Diisplay Formas Display Scaling Cirl bagut Config Koy Fetl...\Code __
Fin=n. K5 ng scale 0 Mancoeon. FeaWol 13 ﬁl&lu}lﬁ
ink
Digital Filer Wealin Mathmatics LED Inficaior onf RS 232 BandlCTS e
] alf no lenctiom S 2
Tos Exil Press <ESCs
Temp Scale Cheining DPMLFCs Azalop Cutput RS 232 Paraty/Delay
Celainm iransmit off nlf fi-B-1
Timehase Hiohl dipliny Disptay fanctian Command Loop ade | Alarm menu mask:
pei ol Memuring a saftimg of alorms
Lasi Ol se:
O [ D ma To Save Press <3 Tao Eaig Priss <E50>
b A
; Meonu mask: seriing of parameters
Operator control;
! Select entry block The dexired block {marked by a bright hack-
ground) within the mask 5 selected by meanrs of
Space bar | Select options (paging forward) the arrow keys.

Select options (paging backward)
Set selected option (temporarily)

Memaory command (save parameter
permanently in the DPM)

[ [t [=]

ESC

Exst mask; DPM will enter into
the DPM mode

Paging thraugh e options is possible using te
soace bar oy the key "B", 3

Ta acceps an oprion, actiaie the EnteriReturn key.
For some options additiona! entries might be re-
guired at the battam of the screen,

Outpats, if any, will appear af the battom of the
FErEen,
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2.5 Configuration via serial interface

When the DPM mode is selected, short commands from a control unit connected to the serial
interface (PC or PLC or similar device) permit, among other things:

» remote control of all operating and special functions of the DPM;

+ interrogation and acknowledgement of alarms, and dynamic alteration of alarm limits;

+ scaling of any range by operator, remote-controlled;

« remole control of variable measuring programs;

« recalling measured values, statistics values, dotalogging values;

» writing numbers transferred via the R5-232, on the DPM display;

« reconfiguration of the DPM during operation.

Connection:

The serial interface of the DPM..MF must be connected to the contrel unit as described in sec-
tion 1.6.

Control of data flow:

Mo data flow control is necessary for configuration of the DPM..MF in the DPM mode, or for
remote control. After each command the transmitter has to wait for the DPM's reply of CRLF
{ASCI ODH.DAH), before the next command 15 permiited to be sent. On the other hand, hand-
shake may be necessary if the DPM..MF frequently sends data to a slow receiver via its inter-
face. Hardware handshake at the DPM..MF can be effected by selection of a "CTS" line, or the
data flow can be reduced by activation of short intervals between the blocks of data 1o be
transmitted (Transmit Delay, refer to 3.10).

Input buffer:

The DPM..MF is equipped with an input buffer (capacity: up to 15 characters) intended for da-
ta which is sent 1o the DPM..MF, so that at least one complete command can be received at a
time by the DPM, without any timing problems,

Echo (transmission feedback) for received data:

The DPM sends a repetition of each character received, as soon as the latter is recognized in
the DPM. This way the host computer can check the corredt reception in the DPM (incl. per-
fect operation of the DPM), as well as the entire communication line,
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Format;

Each command must be terminated by a "Return” character (ASCII CR=0DH). The Return
character is supplemented in the DPM by the line feed character (ASCII LF=0AH); both char-
acters (CRLF) are retransmitted by the DPM (possibly after a time delay) only after execution
of the command has been finished. As the input buffer is now free, the next command can be
sent to the DPM without delay. If the DPM reacts by 7", this indicates that the command
could ot be interpreted by the instrument.

2.5.1 Command format / Example:

Each DPM command consists of a compact sequence of ASCII characters without blanks and
commas, The command is finished by a Return character (ASCII CR=0DH}; lower-case letters
arc accepted as well as upper-case letters.

Examples: MD <Return> “fetches” the indicated measuring value
DH 2 <Returm>  sets display brightness degree to "dark”
FS10 <Return>  sets digital filter factor to " 107
BK 1000 <Return: sets a multiplication factor of "1000";
causes e.g. indication of millivolts instead of volts.

Each DPM command comprises ong or two letiers or numerical characters which specify the
type of instruction. Each command is followed by a number with or without decimal point (de-
pending on the instrection).

This number may be integer (without decimal point) as well as real (with decimal point). It
may include a sign '+' or *-. For the decimal paint, the character " (Hex 2E) must be used
without fail.

Example: Valid commands: "BO1" 'BO-10.5" 'BEK-0.998" 'BE1000
TWET TIW-1500" C2ZHD.O008T TAZ-15.12°

Invalid: "‘BO-10,5" {comma instead of point)
‘BK -0.998° (blank between "K* and *-")

The complete command (incl, end character) must not exceed 15 characters in length.

Attention:

DPM parameters which have been modified in the DPM mode, are valid temporarily (up to the
maoment the DPM is switched off). They must be saved by the particular DPM command "SA"
in order to be permanently available afier the DPM has been switched on again.
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2.5.2 Formais
The general measured data format:

1 10 1 10
l[ﬂl . |GTI:I]1IE]C|!Er|H| or fwith positive numbers): |D .IEIlUIIIE 'Ulcr I1|
IG-:m:ral format of mrlasur:d values IGcnl:raJ format of ml:laaumd values

The output format is in any case: 6 digits, one decimal point and either a sign '~ or a blank in-
stead of a positive sign. The decimal point is placed as far as possible wo the left, and it will be
preceded by at least one digit (possibly "0").

The serial entry format:
12

1 12 1
|@|11 - ]ﬂ_ [ﬂ[ﬂ| 1 |5|Q]ﬂ]m O (Wi pesinive mumfers)! E@l:ﬂ U|£l| ; |".'.‘I|¢'.'l| 1 |5|lﬂer| Ifl

1 12
equivalent: |@|:{i+[ﬂ| .|ﬂ|ﬂ[1 [5|D]m]|li

Using this format, values for internal calculation may be entered in the DPM. The above com-
mands apply to the number as such, which does not allow a blank insiead of the "+’ characier,

Formats of data which are transmitted by the DPM without any explicit command:

Action (o HgEEr ... Dara from the DPM
: 1 10
following key
actuation, and [-To. olo]+]s o]e ]
during contlinuous L ! Telegram end character:
sutput in ASCI] General formar of measured values | ) oy op (ODH)
format with "Z2' owr |"H»-'JI.I'.||] p‘D_ﬂIﬂIH!' Hﬂﬂ]bl?r.'i'.l.' If = ASCIILF “].A.H]

1 10
0] - Jofo[1s]oere]

General format of measured values

during continuous oul- 1 12
o ssecond M| IX[JoL JoJe[Tseleln

in the format "71°

; o i1
simuitaneously the ar (with positive nunthers); T

input format for 1 12
el chaint
messredvatues © | [@IX[o[o[Tolo[Ts[olat]

1 a

Alarm messages nmu alarm has become active

ealy i alarm ourp 1 3
is configured in alarm has become passi
thix wary R
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2.5 Configuration via serial interface

DPM commands with reply (see command list, section 2,5.3)

Command
1o DPM Feedback from DPM
1 2 1 3
m mﬂn Interrogare display value

This npplies in

the same way to '

| 1ol Jofo]1]s]o[er]t]

H-EEEEE!EZ
ZEOBRZERE
" =

o

NHM

- =
2]

|
EIE

i

(& ]

I

(5]

u!

H_.
|
BE

[~

~]-

| L]e]

1 mn

General formar of measured values:

o (wiih positive numbers):

1 0
[ [o] . Tolo]1[s[o]er] ]
. General format of measured values:

1 3 1 &

1 3 1 5
(Fler{tt]  [of1]2lerli]
1 a 1 10
Clule|n]  lolo]:i2fal:[a]o]edu]
1 4 1 L]
(clolelu] [o]8]alerl]n]
1 a4 1 5
[x[slefn] [Pla[PIPledH]
i d R | E] 18
Lisle]i] [r] [-loft]s]s[ |-[o]ofalt]er]n]
1 4 L 7 15 25
LLfafer]ir] [-]of3]e]a] [-lo].[o[of+[s[a] [o]o[:[1]4]:]1]5]crt]

Painter Measured value Time
a

1 4

i 13 21
LI [-[1f+]-[of+fs]o] | [2[0]a] [1]o]o]et]
Min, value Max, vaius

| L] [FEEERD

LlMlﬂriﬂl

1 4 1 7 18 25
(L]t fefu] [-Jof1]s]a] [-To[ [ofoTt]s[o] ToJo[:T1Ta]:T1]5]e]r]
Poinler Measured valug Time
1 3 13 21 26
LL[-[eft].[el+]s]o] | [2]ofo].[1]o]o] [P]A[P]P]eH]
Iiin. value Max. value Status
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DPM xx/40000 MF /E..

2.5.3 Command List

Call menu mask

Interrogation of measured vilues

2-20

Y Call menu mask
(TWV905 emulation or PC-DPM) 2.4
Select measuring type
v Interrogation of measuring type set
L de-U Waolt autoranging
Wil de-U 0.2 V-Range
W12 de-U 0.4 V-Ranpe
W13 de-U 2 V-Range
Wi4 de-U 4 V-Range
Y15 de-LU 20 ¥V-Range
W16 de-L 40 V-Range
7 de-U 200 V-Range
| WI1g de-U 400 V-Range
| V19 de-1U 650 V-Range N |
A de-1 20 mA-Range
v do-1 40 mA-Range 3.1
V30 ac-U Volr autoranging
Vii ac-U 0.5 V-Range
W3z ac-11 1 V-Range
Va3 ac-U 5 V-Range
Va4 ac=10 10 V-Range
V35 ac-1I 50 V-Range
V36 ac=1 100 V-Range
Y37 ac-11 500 V-Range
ViR ac-1) 650 V-Range L
¥al ac=1 50 mA-Range
W42 ac-1 100 mA-Range il
Val Temperature PT 100 2-wire
V70 Temperature PT 100 d-wire
VED  Temperaiure FTI00 3-wire N |
Thermocouples
van  TypeR Pi 13 Rh-Pt
V91 Type S P1 10 Rh-Ft
Vol  TypeB Pt 30 Rh-Pt 6 Rh
Va3 Typel Fe-Culi
Va4 Type T Cu-Culi
Va5 Type E MNiCe-CuNi
VOIS Tvpe K MiCe-Mial
Va7 Type L Fe-CuMi
vog  TypeN Microsil Nisil
WaG Type U Cu-CuMi 3.1
G Display remperature in *C
GF Display temperature in °F
GA Display temperature in Kelvin (absolue) 3.9
Save parameters in EEPROM
S5A Save new paramerer configuration
in EEPROM 2510

hY | Actual measured value 2.2
MDD Dvisplay value
MH “"Hold/Memory" value
P Max. value
bW Ilin. value
M Analogue value
MSE Serial input value
MO Oiffset value 321
MK K valus
MM n-lin value
MX Pointer n to table
MDn  Display value No. n [rom table
MAn  Analogue value No. n from table 3.2
Drisplay
Display brightness
DHO  aff
DHI off, only signal point lighted
DH2 dark
DH3  medium
DH4  bright 34
DFl1 X, AEER Display format
Dr2 - MM
DP3 X 1 eading neros |
DP5  —---x.
[RIR Floating point
oo Activation of leading zeros 1.3
Display indicates
AM Acial measured value
AH Hold/Memory valus
AP Max, value
AV i, value
Al Analogue valuc
AS Serial value
AD Trend indication (alteration/min) 3.4
H Display Hold (saves actual measured
value in "HoldMemaory™)
HE Reser Display Hold 213
LED= indicate,
DLA sive P
DLI  fhhd 14
Analogue output
MNA Activate
MP Deactivate
Milx.x  Indicated value x.% as 0 mA
Max.x  Indicated value x.x as 4 mA
MEx.x Indicaied value x.x a5 20 maA 312
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2.5 Configuration via serial interface

Secaling / Chaining of measured values

Set display scaling
Alxx  Ser Istanalogue value as x.x
AlA  Set lst analogue value as measurad
Dix.n  Indicate 1st analogue vales as x.x
Alxx  SetInd apalogue valee as x.x
AZA  Set Ind analogue valee as measured
D2x.x  [Indicate 2Znd analogue valee as x.x 3.2.1
BExx Setslope factor directly
BOx.x Set offser factor directly 321
B0 Mon=linear Tuncrion is not active
B Activite user definable Linearization
BD2 «f
BD3 r
B4 In x
BDS log x
BDo 5in x
BD7 COS X
B3 [an X
Bix.x  Set facter n 323
BR Reset all scaling factors
Offser=0,k=1,0 32.1
BA Automatic taring 214
SXn Set pointer n to table 3.2.2
SDx.x Set display value MNo. nin table
SAx.x  Setanalogue value Mo, nintable
80 Set actual measured value in table
Keys / Cirl Input Pin
Txd Passive %= | forupper key |
Tx2 Display Hold A = 2 for sccond key 2
Tx3 Reset Min./Max, x=3TorC, key3
Txd Trigger Damalogging  sx=4for A, key 4
Tx3 Datalogging run/hold
Txé  Transmit value fo RS232
Tx7 Indication " Analogue Input”
Txi Indication “Serial [nput”
Tut DL putpur
Tx1d  Indication "Mem/Haold"
Txll  Automatic taring
Tx12  Indication "Min, value”
Txl3  Indication “Max, value”
Txi4  Indication "Alarm limit" (level x)
Txls  Transmit key number "Tn’
Txle St Fet 'n” 135
Funktion, Crtl Input
TCD Passive
TC2 Display "Hold"
TC3 Reser Sraristics
TC4  Trigger Datalogging
TCS Datalogging run/hold
TCE Transmit measured value to R5232
TCT Indication "Analogue input”
TCE Indication "Serial input”
TCD DL outpui
TCID Continuous ostp. of measured vaul. via R5-212

TCIl  Automatic taring
TCL2  Indication "Min, value”
TCI13  Indication "Max, value™
TC14  Indication "Alarm limit™ 36
Alarms
X5 Albirm status Respense: xann with x = (4,F}
A = active, P = passive Alorms 1,4 3T
=0 Acknowledge all alarms
v Acknowledge alarms separately ar
Activate ‘tj"l‘.lc vo= | 1.4] wlarms
vTO pussive
vT1 Upper limit (040)
vT2 Lower limii
wT3 Crynemic limit (DG
vWax Setalarm value 1o x.x
vHx.x  Set hysteresis to x.x i3
Set acknowledgement mode
vRO Automatic
vR1  Upper key, unconditional
vRZ Lower key, unconditipnal
vR3 Carl Input, unconditional
vid Upper key, conditional
¥R5  Lower key, conditional
vRA Ctrl Input, conditional
vRT Key C, unconditional
vRE Key A, unconditional
vREo  Key C. conditional |
vRIO  Key A, conditional a7
Alarm output
vAll Flashing display
::; ULQPET::]EEDD not with the /E.. models
vA3 DC1 active, law
VAL DC2 active, low
vAS Serial interface (AP}
vAG Relay A
vAT Relay B
vAH Relay C
vAD Relay D
vA1D  OC1, inverse
vALL  QC2, inverse
vAal2  Relay A, inverse
vAld  Relay B, inverse
vAl4  Relay C, inverse
va&l15  Relay D, inverse k)
vZn 0N delay n x 0.5 sec.
v¥'n QFF delay n x 0.5 sec. 17
Min., Max, values [ Filters
SR Statistics Reset {min./max, values) 2,1.3
F Interrogation, act. digital filter value
FSxxx  Set digital filter (xxx =0...250) 18
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Extended key functions

Wixx Set kev function |
W2xx  Set key function 2 refer i table
Wilxx  Set key function 3 secfion 3.5
Wdax  Set key funciion 4
Interface / Continuous output
| Baudrate
RO 0500 baud
RI 4800 bawd becomes effec-
RI 2400 baud tive after Reset
R3 [ 200 baud of DPM
R4 300 bawd
B3 [ 10 baud 310
Parity / Data [ Stop bits
P n-5-1 n = noparity
Pl o-7-1 B = Even parity
P2 gaTa] o = iadd parity
P3 n-B-2 T8 = data bils
P4 p-7-2 1/2 = stop bits
P5 e-7-2 becomes effec-
P n-8-1 tive after Reset
B7 o-H-1 of DPM
PR e-K-1 310
CTS
0 Mo CTS bowames cilTecs
CIC4a ExD []:lil'l 4} for CTS } tive afier Resed
CC8 Crrd Input (pin &) fior CTS afPm 310
TDxxx Transmit Delay sxx = [ 1,250 a.an
Continuaus serial eastpat
Zl Mo continuous outpui
Zi Dizplay value to 2nd DPM
2 Display value ASCI
Z3 Measuring value 1o 2nd DPM
4 Measuring value ASCII
A Analogue value to 2nd DPM
5 Analogue value ASCIT 31003110
Ex Assign device address x of DPM
x=[0.9] f [A. W]
{EQ means; no address) 310
@ X x Input format of serial interface
| for value x.x 3.11

analogue x 100

Cascading

D0 no compusion
@D analogue + secial
@02 analogue - seral
D analogue x serial
@4 analogue / senial
1@DE serial S analogue

anabogue + seriil
@hg INDELE T SENT

e

Processing of measured values received serially

@n? serial
serial x 100
@D analogue
analogue - serial
[ ALY sarial x 100
serial - analogue
@Dl analogue x 1 £l |
Datalogging
LCD  Contineous
L¥D  Pretrigger 200160
LMD  Postrigger 160720
LCR  Contineous with Reset
LVR  Pretrigger 20/160 with Reset
LNR  Postrigger 160720 with Reset
LWaxxx Set zample cate
LS Status call and memory ocoupancy
LR Set Run
LH Set Haold
LT Trigger Datalogging
LFP Stop Datalogging 313
Datalogging output
LL Lizt call (not in system mode)
LiZxxx  Set pointer to xxx
L+ Pointer +1
L— Pointer —| 3.13
Diata call (according to pointer)
LA Mo, measured value, time
LM Min./ max. value
LX Alarm status 3,13

Oither functions

U Interrogation of relative time base of DPM

USxxx Set hours xx = ((...23]

Uhlxxx Sef minutes xx = (., 59| 2.14

Co Key lock code interrogation

CSxxx Set key lock code 10 xxx 3.5
For relay test

[ 14 OC1 off

Cll COCl on

c20 CT off

c21 0C2 on

RAD  Relay A off

Ral Relay A on

RBD Relay B off

RBI Relay B oon

RCD Relay C off

RCI Relay C an

R0 Relay D off

R Relay D on 1.9
System mode of R5-485

7 Instrument polling

W Repeat preceding command 2,02

222




DPM xx/40000 MF /E.. 3 The DPM Device Parameters

3 The DPM Device Parameters

The configuration parameters set in the DPM..MF determine the instrument’s method of ope-
ration.

As a rule, these parameters are defined in the course of design work and "laid down" perma-
nently in the instrument’s intermal EEPROM. So the selected configuration becomes effective
any time the instrument is switched on.

This chapter describes the following possibilities of configuration:
« Setting of the measuring type:
Sensor type, range, temperature scale, display format (section 3.1)

= Sealing of the measured value:
Linear and non-linear scaling; user definable linearization (section 3.2)

. ﬁisplay format and display functions:
Position of decimal point, display brightness, value indicated in the display, LEDs (sec-
tions 3.3 and 3.4)

*  Key function and Ctrl Input Pin:
Definition of the action triggered by key actuation and strobe signal (section 3.5 and 3.6)

«  Alarms:
Type, value, hysteresis, Reser, outpul action, acknowledgement, state (section 3.7)

«  Digital filter and temperature scale:
Settings (sections 3.8 and 3.9)

= Serial interface:
Baud rate/CTS ete., data output, loop operation of several DPMs (section 3,100

»  Cascading:
Several DPMs process their medshired values by common computation {section 3.11)

«=  Analogue output:
Independent scaling of the display value (section 3.12)

« Datalogging:
Operating modes, table of values, settings/service (section 3.13)

+  Init, Restart and Factory-set configuration:
Default setting and resetting of the instrument (section 3.14)

3-1



3.1 Setting of the measuring type

DPM xx/40000 MF /E ..

3.1 Setting of the measuring type

When the measuring connections have been established as des-
cribed in section 1.4, the desired measuring type and the range Menu-mask:

are set via the front keys, the menu mask on the PC screen, or - T
via the serial interface wsing a remote-contrelled DPM com- — '
mand. The decimal poini is preset as required by the resolution; —i
it may be shifted however as per section 3.3, When the measu- 1 I

ring tvpe 15 selected, this will reset any prior display scaling.

- Meazuring Inpui

Keys;
:‘ﬁ 3zac E % [ Cont. | E [Am. Inp.] E Temperature scale (section
3.9) and display format set-
i = I i [ [ | ting (section 3.3) to follow,
[bcu] [pc1] [Aacu] [aca] [PTwod ] H
T T T T T T T
r02 r.20 05 .50 P2d THr C -
ol e 2R k0 BED <1 CF] (A §
r_ 2.0 r_5.0 Pd-d TH_ b
r 4.0 r_10. | TH_J = H
o o P
L *) H replaces K
DPM-mode:
v Interrogation val de-1 20 mA-Range
of actual measuring input type V2 de-1 40 mA-Range
Ly de-U Vol autoranging V4 ac-1 50 mA-Range
Wil de-U 0.2 V-Range V42 ac-1 100 mA-Range
Wiz de-U 04 V-Range
W13 de-U 2 V-Range Wl Temperature PT10 2-wire
V14 de-U 4 V-Range V70 Temperature PT 100 4-wire
W13 de-U 20 V-Range WED Temperature PT100 3-wire
W6 do-U 40 V-Range
ViT de-U 200 V-Range VOO TypR Pt 13 Rh-Pt
VIE de-U 400 V-Range Vo TypS P il Rh-Pr
Vg o1 650 V-Range Va2 TypE  P130Rh-Fr 6 Rh
Vo3 - Typl  Fe-CuNi
Va0 ac-U Volt autoranging Vagd "TypT Co-CuMi
W3l ac-U 0.5 ¥V-Range Va5 TypE  MNiCr-CuMi
Va2 ac-U | V-Range Va6 TypK  MiCr-MNial
Vi3 ac=U 5 V-Range Va7 Typl  Fe-CuMi
W34 ac-UI 1D V-Fange Vag TypMN  Microsil Nisil
V35 ac-Lf 50 V-Range Vag Typl Cu-CulNi
V36 ac-1 100 V-Range
V3T ac-1I 500 V-Range GC Display temperature in *C
V3B ac-1 650 V-Range GF Dizplay tempsrature in "F
OA Dizplay wemp. in Kelvin (absolute)
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3.2 Scaling of the measured value

Mathematical conversion of the measured value

There are many ways to process the measured value mathematically in the DPM..MF. Apari
from a wide range of linear processing possibilities (e.g. offset, scaling up or down the measu-

ring range in the display), the measured value can also be computed with non-linear functions
(sin, cos, tan, In, log, Vr, ©°).

In the case of the DPM...MF/E versions, the user can enier a specific linearization charac-
teristic of his own which comprises up to 25 analogue/display points,

Measuring input se of temperature measurement this will already

] include linearization)

{ Measurement of the physical value W (in the ca-

(see section "3.2.]1 Linear scaling™).

A linear formula compultes the scaled value W'
W' =KW + Offs {

v

The DPM command *BDx" selects the opera-
ting mode ...

+ (% =10} no linearization
+ [x = 1) the user defined characteristic

{refer to section 3,22 User definable linearization™)
* (x> 1) one of the "built-in” non-linear functions
W = n*fet(W") W= f{spbc. tab) {refer to section “3.2.3 Non-linear functions").

for (W' x=
\ / Attention: @) I
F W 3 f:'!'] "ul:l_

Subseguent processing (41 In x

(see data Flowchart) (33 |t:lg L
(6] sin x

(7)1 cos &
(8) tan x

L | x=0 x=1

After scaling, the display format is automatically

] switched to "Floating Point". Therefore a fixed
point which is appropriate for the scaling, mus!
also be selected, if required. In this context, plea-
se refer Lo section 3.3.

|
+

] Display / Output
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Data flow

Addjustment Lincar Scaling

Analog-lnpul

Dhgital- =
(AT nv,} 2

filter

Kays
= Operating level Mo-lineir | User defined
= Betting level q,’ scal'mﬁ( i g m s
+Confg eve Devis wie oo | B (R
control
E-:'. =
—R] ,
Cied Input Fin
~¥ N
Device
= control AD AN
I!‘.LII.} Serial lnput "@Xxx.xxx 1{ ]
Drevics
contro]
Mathematical operation using the Ias
§ =
Memory! ;
Min.value| |Max value Holdvaiue Datalogging Alarms 1 .. 4
AS i‘Lﬁ‘J il_ﬁp Al
r-..? e
M A
MM MA
e o
I, mx * b Display : Open
. : Serial Cutpur gllh'?mr
ays
Analeg Out EEREE oc 0c
‘-.i\'l-.- Indicated value ‘J\,!" {_l-.--.!_},-
05 20, TsxD OC1 o2
O/d . 20 maA RA RB

Data path with standard configuration
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3.2.1 Linear scaling w
Direct entry of the slope "k" and of the offset " offs" l
Both factors (real numbers) can be entered directly via the serial W' = K*W + Offs |
interface in the DPM mode. Example: When k=0 is selected, the l
measured value W can be disconnected in mathematic terms, and ]
the offset can be directly displayed axs a constant. w
DPM-mode: }CE',-:;'.” (not for ../E models)
BEx.x  5Set slope factor directly E [Set |...[Centf. | B
BOx.x Ser offset factor directly
BR Reset all scaling factors L g
Offser =0,k = 1.0 A l-valwe D -value
i AL Con  |—] XA ARK 4l Cen R
BA Automatic anng (reset to zerok PR S gy Binary
(Sets Uff_.‘.'l:l ‘-'El|i.lfl: s0 that 2em Acknowiedgemeni
appears in the display) |- T i
MK Interrogate slope factor AiCom | iawx 3—[ d1.Con  |—) XK.KKX |
MO Interrogate offsel AL ANA_§— mm.mnin

Entry of two analogue/display points to define the scaling straight line
Based on the entry of the analogue value ‘al” to indicate the display value "d1”, and of a se-
cond analogue value "a2’ to indicate the display value "d2', the DPM effects awiomatically the
internal calculation of the factors 'k and "Offs".
The two pairs of points 21/d1 and a2/d? can be entered in the DPM mode and in the menu
mask. With the E models, the user defined linearization can be sct instead via the fromt keys,
which has the same result,
" Warning when setting linear
sy scaling by Keys

o= _‘! 4l {15t display value) Using the stated procedure sets the

: 1 entered values for linear scaling.
\:'\(\ et Mﬁl;'g Nt W However, do not repeat the procedure

M to “check” setings as this may modify
[ 15t amalog value) . Inpnianslog vslng the d2-vabue if di-value is not 2ern,

" If required, the senings can be confirmed
ek I the MENLU MASK mode.

Display/fmdication

. i o e

2nd alisplay va I

DPM-mode: Menu-mask:
Display-Scaling mo Scale = Reset scaling
Sel display scaling ]'"'—I_—'-l,_—l—l al-dl a2-d2 = Erter all mapping points

Alnx Sel laanalogee value o x.x 1 ns consiant values

AlA  Ber st analogue value as measuned | I:H:l: inp-d1 a2-d2 = Determing 151 point with mea-
Dlxx Indicste I anologes volee o xx A Y —!—"—| sunmg signal actually applied
Mlxx Sel Znd nnalogue value a5 x.x | 1| al«dl inp-d2 = Determine Znd paint with mead
AZA St Ind analogue volue as mea- suring signal actually applied

sured

: Enter the: individunl nemerical values requessed sogeiher with decimal polng, The new
D2ax Indicate Ind analogue waliee 03 x.x T ® ' o

display resolution selected by the DFM will e shown as " Display Resclutian™.

The two pairs of points (nemerical values) al/dl and a2/d2 can be selectad really at random,
so that any linear mapping of measuring signals (even inverted!} is possible,

35



3.2 Measured value scaling
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3.2.2 User definable linearization

n | Analog W* | Display W™
i W 1 | 4.00 0,80
Drisplay Bxamipie: 3 e o
100 : 3 | 559 -00.90
Scfalmg to cos 1 |75 4
Pphi 5 |7.78 -0.98
6 |R22 -0.99
0,50 7 933990  |-1.00
A B 1 1.00
9 | 156 0,0
101100 098
e 11]1E73 0.96
12| 1319 0g
13 14.B0 (LS
050+ 14 16.05 07
[5)17.14 (1]
"‘Ti‘_\__ 6] 18.17 0.5
L7 Lo i 0.4
AR . : : i 18 | 20,00 0.3
50 100 15.0 20.0 o famian s
4 .. 20 mA analogue inpuf — Input fmA} W' 25 0. ...

The incoming value W’ {most simply: the physical value measured at the analogue input) is
mapped as a value W™ which appears in the display, in accordance with a table which can be

defined by the user.

* All pairs of analogue/display numbers are real values with up to 7 digits; the actual measu-

red value can be accepted as analogue value.

* The analogue values must be sorted in ascending or descending order.,
* The paints may be positioned at random {not necessarily eguidistant).
* The table does not have to be complete. Most simply, the entry of two pairs of values (for

n=1 and n=2) will be sufficient to represent a linear scaling process,
= The first/last analogue value should be outside of the range, so that the bounds of the range

are defined,

* To define the analogue range, a linear scaling as per section 3.2.1 can be effected in accord-

ance with the factors 'k” and "Offs'.

Entry and verification of the tabular values

In all entry modes (keys, DPM mode and menu mask), the numbers can be entered and inter-
rogated separately, Typically, this is accomplished as follows:

Steps for entry of b lir values:

5XI FPointer in first position
EDx.x  Set 1stdisplay value
SAx.y  Set Lstanalogue value
3Dz.z  Set 2nd display valee
SAvy  Set Ind analogue value
..... Repeat steps 2 1o 5.

t da lad pd —

Specific adjustment (with measuring signal):

1.
2.

3a,
3h.

4

Sa.
5h,

sX1
Shx.x

8Q
Dz

Poimter in first position
Set st displav value

Apply 1st analogue measuring level
Transfer measured valee 1o table

Set 2nd display value

Apply 2nd analogue measuring level
Transfer measured value to table

Repeat steps 2 o0 5.

3-6
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3.2 Measured value scaling

User definable linearization

Keys:

B .. [Cor] B
.. [5E

" 8
Table number EEE E'

Display value =
Analogue value[ aaana | = &
L

N 3
L{l'ﬂ n_xx i E‘E Tahle number
= 3 Display value

Set factor n
Resel scaling

Abort

Actual measured value

DPM mode:

Menu mask:

To =et tabular values:

SXn  Set pointer to position n in table

SDx.x  Setdisplay value No, nin table

SAxx  Setanplogue value No, nin able
(increments pointer automatically )

50Q Son pel messered value in bl
[increments painter automatically)

To rewd out tabular values:

MX Read actual pointer position

MDn  Read display value Ne. n from 1able

MAn  Read annlogue vilue Mo, n from tnhle

BTy Activine used defined |ineanzation

norlin mathemirics

set ulin Set user definable linearization

use lin Activate user delned |
linearization |

mexE  diyaYY  aivoewy or aom for
actugl measured valee

XX, YY.¥yY and vovwy represent real numbers comprising up to T digies




3.2 Measured value scaling
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3.2.3 Non-linear functions

WI-

|

| W"=n*fct(W) |

I

w-r

The factor n can be entered in terms of a numerical value;

from the table of available functions.

the function fect (W") is selected

Keys: Menu mask: DPM mode:
5 [Set | ... [Conf BDO Mo function
E [ ' B Activate user definable
5 -Stalc linearization
= BD2 WX
= e BDI V'
Select non- BD4 In W
lincar functions = E Moenlin Mathematics BDS log W*
Enter Factor "n” BDG sin W*
EI H Factorn x.xx BDT cas W
Square 'l.?".'i2 B tun W’
x =0 Mo function Root yur©
%=1 Activare user definable In In (W*") BMx.x  Eniry of factor n
lincarization log log (W)
=2 w4 sin sin (W)
w=3 Ve cos cos (W)
x=4 InW 1an tan (W™}
=5 log W’
A=60 sin W'
=T cos W'
x=8 tanWw’

The usual mathematical restrictions for the range apply.

Undefined entries, such as negative numbers for Vx, as well as excessively high numbers, are

signalled on the display by (" Display Overflow").

Sine:

—2n /\ T

WY output value

/

=[ -

The cosine is treated accordingly.
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3.3 Selection of display format

Generally the measured values appear in the display in a fixed point format which is appro-
priate to the measuring value. As long as the measuring signal is not being scaled, the DPM
will awtomatically adjust to an appropriate fixed point format,

As soon as a measured value is scaled mathematically, i.e. converied, it will become necessary
in general to redefine the display appropriately. In this case the DPM will automatically select
the floating point format, and it is up to the operator to select an appropriate fixed point for.
mat, if requared,

The last digit in the display is rounded, whereas the serial interface will always give the full re-
solution. That means that display formar does not exert anv influence on the format of the
measured values which are output via the serial interface. These values are output in any case
with the full number of digits in floating point format,

The entire display format can be changed by locating the peint in a position in the display:

Keys: Menu mask: BPM mode:
After | An,In Section 3.1., f E TS, DP1 Digplay format = . sxsxx
than ... == i DP2 - . NEX
P--rm, | DPS E__ —1 1| | o3 ——x.xx 2)
P---- | DP4 } without leading | - — DP4 HETe o
Poo-e | DP3 [ zeros 1 I—| | DPS ———-x.
p-— |DP2 DPO Floating point
FOO00, | DPS Diizplay Format DO Activation of the leading
PO | DP4 with leading ZETDS
PO0.-- | DF3 TETOS 17 no leading zeros
PO | P2
P--- | DPI
LP.FL. | Floating point wio leading zeros

Definition of places in display: {1, [2. [3.[4.] 5.] digits.

Attention:

"Display format” only defines the position of the number to be indicated as a whole in the dis-
play (in particular the position in which the point is located in the display). "Display format”
does not change the real number, and moreover does not shift the point to a different position
within the number!

The paint position within the real number can be changed by multiplying the measured value
by a decade value in the linear scaling function.

3-9
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3.4 Display and LED functions DPM xx/40000 MF /E ..
3.4 Display and LED functions

Lipper key 4 e " i
e cc.| Ml DLmm Min - Max Upper LED

Lavwer ey . - j :J E L-i
Moy —8 L —." Ll L'

By &

Lipper LED Lower LED

ogogagig | = .-".naul{“:gl.lu ovarflow

The measuring signul excecds the selected mnge;
Mushes .. incrense the mensuring range!
— Cable break, for the lemperature measunng lypes

| T | — Display overflow

The display value cannot be represented by the five-digit display in the selected D

MNushes xed point format
The DPM operates and measures perfectly. but the measuring result does not fit the display.
The measuring result can be called e.g, via the serial interface,

Select display brightness:
The DFM enables adjustment of three brightness levels, e, — dark (low),
— medium and
— bright chighl.
Moreover there nre two modes availoble for & switched-off display (useful if the dota is only 10 be called
vin the serial interface): — Display entirely off, and
— display only indicates a point to show the instrument is switched on.

Keys: Menu mask: LPM mode:
= [Ser | .- [br = 3 : Display hrlghtness
Ir..% =0 | | DHO - off "
Q = | DHI1  off, only signal point lighted
x= |(h.4] | EHEPES St Sl D2 dark
HES I S TR TR [ ety s It e | DHI  mediom
on the right & DHA  bright

Crisplay hrightness

Select LED function:

Keys: | Menu mask: DPFM mode:
= [Set | ..[Conf. | H ! e | LEDs indicate
= - DLD  passive
45 5 B it 4 DL end
LEDs | = 4F__: [
o i e ST I | LED for alarm autput,
| 1']-‘]‘:'—“] LEDLI] Sl | = [ refere o section 3.7 1)
0 = passive I =trend | LED Indwcator Fer

3-1h
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Configuring the display functions

The display will generally indicate the actual - possibly scaled - measured value, which may
have been combined with the extermal measuring data from other DPMs,

This condition can be changed for particular applications, so that instead the display indicates
continuowsly any other one of the DPM's internal values, These possibilities are shown in the
flowchart:

Analogue measuring input

Refer also to overall flowchart as per section 3.2,

J\ S i) * L]
erial Input '@ Xxx.xxx
~/ | 1
ot u
2
] Mathematical operation using the formula as per section 3,11 g
s :
E, o] MME-HSUTEI'I valie ) %
= e
IR = 1L |3
@ = <
; M ' :
Min. value| | Max. valug H::Inl.;'::]Ifue Datalogging Alarms 1..4
b Tl T lw T T
s ]
= F
Display
]
Kews: Menu mask: DPM made: |
=] 1 B i 1 Digplay indicates
| i | ok | B ' | AN Actual measured value (x=00
v=r | SEF E AH HoldMemory value (x=3)
dispL | [ - ~ - AP Max. value (x=2)
e x = E RN . AY  Min. value (x=1)
= 5 Ad Analogue input value (x=d)
v = |0,..7) refer to text on the right | Display Function AS  Serial input value (x=35)

| AL Trend value ON (x=6)
| AN Trend value OFF (x=T)

Select display format: Refer to section 3.3
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3.5 Key functions / Extended key functions / Code

Lpper key K oc. - Hold o DlLue  Min

L |u.':|-

Lpper LED Lower LED

Setting the operating functions of the keys:

A separate, definite Munction can be assigned to cach of the two or four keys. This funciion is
triggered when the key is pressed in the normal measuring mode,

koeys: Menu mask: DFM mode:
= [Set .| Conf. | H | uppeqiowery € A
= [ — 1m0 [T0 (T30 (130 |pesive
ari E I :._ || Tz | T2Z | T2 |T42 |Display Haold
i ] Ty | T | T3 | T4 |Reset MinMax
o [ N E— 1 talogging irigger
PUSH | = Tid | T2 | T34 | T44 |Dacalogging ifgze
=0 | TIS | T3S | T35 [ T48 | Dacsbopging runfald
upper | UP_x | T | T2 | TI6 | Td6 | Trarsmil voles w RS212
. = O T17 | TIT | T37 | T47 |indication " Anralapue inpa”
we = : 2 A S
lower (LO_x | = Key Selection TIR | T28 [ T35 | T48 | Inclication *Serial inpus
C :I.L‘ Koy T li T | T | TW | Td% [0, ougmn
= wy unclinm ! T TR T30 ] Td10 | inclicmion “memory value®
TUN] TIVE T3 TR | Aulcsmalic laring
A THI2} THI2) T312 | T2 | Imdication, min. value
— = TUIA) T2A] THE | T403 | Imlicaian, max. valus
% uccording to DPM mede suffix Traf T214] T304 | T414 | Indication, slarm limit
TII5} T2IS] TIIS | T413 | Trassnsh key ol “Ta®
TUIGE TZ2168 T2161 T4686 | Srart function "n”

L) Information referring to MF/E.. models:

First eof all, select the upper panel "Key selection” 1o select the key which is to be set (upper =
first from top; lower = second from top; key C; key A). Subsequently the lower panel "Key
Furclicn™ shows f provides For setting the Tunction o whizgh this key is assigned,

MF models:

The upper and the lower kays have sepanle entry panels.

Change-over of display - Example:

The keys or the Cirl Input, can be programmed to change the display between a selected
function and normal indication:

T12  sets the change-over function of the upper key between; Hold and normal indication,

_‘
IS,
o

sets the change-over function of the key A between the serial input value and normal in-
dication.
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3.5 Key functions

Extended key lunctions:

The functions Fet | through Fet 4 define a selective jump into the key operation, even if a key
lock ¢ode has been activated. Fet 4 is included in the E models only.
So the operator may change e.g. the display brightness. He has however no access to all the ot-

her available settings.

Keys:

IEn

+-+[ Con

-
«[SFa ]
[Fraw ] .

xx according o table below

r_-:-
L'II:'TJEEEJ

PotNo123 4

Menu mask: DPM mode:
Extended key function
‘ | ! k Wixx Set key function |
| H || waxx Set key function 2
| ' Wixx Seq key function 3
Wixx - Set key function 4

%% according to able below

iX Funcl:lun

l

2 Quit Alarm 1
3 Quit Alarm 2
4 Quit Alarm 3
5 Quit Alarm 4
6

7
8]

Statistics Resel
Hold Display ON
Hold Display OFF
9 ) Datalogging hald
10 Datalogging rum
11 Dawalogging trigger
12 Change display brightness

13 Indicate Min, value
14 Indicate Max, value

18 Transmit act. measuring value
19 Transmit Min. valee

20 Tranzmit Max, value

21 Transmit "Hold" value

22 Transmit Datzlogging list

21 Tran:mn alarrn status

24 Menu "Set :I'um:tmns

25 Menu "Reset Tunctions”

26 Menu "Display functions"
27 Menu "Transmit functions®

28 Set Baud rate

20 Set digital filier

30 Set measuring type
11 Set temperatune

32 Set display format

33 Configure alarms

34 Configure scaling

35 Configure analogue
outpul

36 Configure Datalogging

37 Cnnﬁgun: “I‘IBI interface

_33 Cunhgumtll::m I'IEU ]
39 5PF menu

40 -

4] Setlimit - alarm |
42 ot limit - alnpm 2
43 Seilimit - alarm 2
44 Setlimit - alarm 4

15 Indicate "Hold" value

16 Indicate alarm stalus

17 Indicate "Dutalogging"
Sratus

Access code:

Key programming can be inhibited by a three-digit code as a protection against unauthorized
i will inhibit programming. means: no inhibit.,

use, Every code from [001] to [999)

Keys: Menu mask: DPM moxde:
Set | ...[Conf. | [ | 1] | €6 In:::mgate
o~ | | co
e E “'_""_'-_‘H CSxxx Set code
=8 | |EE=
Caxx | = H
Key Fet 1.3/ Code
Key Code xxx

3-13
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3.6 Ctrl Input Pin

The Ctrl Input Pin serves as a hardware control terminal for the DPM.
Due to the wide voltage range of +/- 30 V and the internal pull-up resistor, the following con-
trol options are available, amongst others:

* SV TTL level [roey— 7
* 3-15V CMOS level AT A Y
* = 12V R5232 lovel i Al
* O transistor switch ‘% ; : "I;
* Mechanical switch ot
TTLor ['|*zRn
s = s ' T | DCiIAA
For questions concerning installation, £ 30 Yolt L. 5o i
please refer to section 1.5 L | An Daip
"Control terminals”, e e
EH
men Intemal
As with the front keys, various functions (73] 1 acwn pull-up resistor
can be assigned 10 the Cirl Input Pin. o L.:".. / 10 kOhm 103 Volt
Keys: Menu mask: DPM maode:
E | Sel F |1:.;.|-.f_ | E Funktion Cirl Input
= —1—1| | To0 Passive
- 1| | TCZ Display Hold ")
] TC3  Resel statistics
TC4  Trigger Datlogging
Cirl Input Config TC5 Datalogging run/hold %)
E[ =B TCH  Transmit measured value to
' RS3232
x= |0 14) TC7 Indication " Analogue input” %)
refer o text on the right TCE  Indication “Serial input” %)
TC9 DL autpui
TCL Continuous RS232 output 7
T Awtcimatic taring
TCI2 [ndication “Min, value™
TCI3 Indication "Max, value™
TC14 Indication *Alarm limin”™

'y Hold Display (as long as "active low"). The falling edge at the pin accepts the measured

vitlue imlo the Hold/Momory.

3} Only as long as Pin is "active low",

Mote: The Cirl Input Pin alse can be used as CTS for the RS-232C interface. See command
CC8 in section 3.10.
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S'T Alﬂl"ms CFM an N0 MPTE. A W]
The instrumeni pmﬂ-’idcs for 4 :ﬁ:’tm ;:T.:L-rn: :.hu:lj:r.“ :'l.:::.‘hp:
identical alarm channels Lkal B e 0k

. Qe L] A om nieEn
which can be freely defined: o - s P

Belins tieirs Dtz Eicipe

— Alarm number | i s il e
= Alarm number 2 it & et ell e et
— Alarm number 3 i il isivg ol
— Alarm number 4 gt TuSmePrscis T EE Pt RSO

- o

The following parameters can be specified separately for each alarm level; they deseribe the
operation of the alarm number concerned.

a) Type

b)  Limit value

c) Pickupidropout delay

d}  Hysteresis

e} Resetting options

fi Alarm output/indication

g)  Alarm acknowledgement

h}  Interrogation of alarm status

How to configure alarms
Calling the alarm mask from the menu mask

To return from the alarm mask to the main
| ) menu mask, push <ESC=.

Menu mask: eﬁ’

Setpoints/Alarms '
"Alarm menu" <cr>
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a) Alarm type

Determines if the alarm is active at all, if it reacts above a certain limit {upper limit), if it reacts
below a certain limit (lower limit), or if it reacts to the rate of change in value {dynamic limit).

(n (2) (3
Indscabinn Indicuilos JJruIil;mil,“ Mumnring sipnal
Linxit
Lamit valu per secodid
T okl ! EEing
Limil value 214 ] pew Tuling
| .'”“'"" range [ e SI:ﬁfﬁTlnnperilur!
Type: upper limit Type: lower limii Type: dynamic limit
! Keys: Alarm menw mask: DPM mode:
e | -[Cont  — | T P
Alarm | = | - [ | ¥TL upper limit
JAaAl | B i i | ¥T2  lower limit
' [ | T3 dynamic limit
p- pussive
Alarm v Type v =dlarm number | 1...4]
upper limit
lower limil
lypd dynumic limit = E
w=1..4
defines the alarm levels
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3.7 Alarms

b} Limit value (alarm limit)

The alarm function continually checks the displayed value, even if the latter has been mathe-
matically converted (display scaling) or has been derived from computation with the values of

another DPM (cascading).

The dynamic limit must be indicated in "variation of value per second”.

The signal variation must be detected for at least | second (at least 5 seconds for the tlempera-
ture measuring types). This means that alarm(s) will only be triggerad by a persistent signal

variation, but not by transients.

Keys:

Alarm menu mask:

DPM mode:

after mﬂa

LR is a five-digit
redl number

Limit <¢re
Mew Vilue: xx.xx%

I'Wxxxx Limit |
2Wax xxx Limit 2
IWxx.xxx Limit 3
4Wax xxx Limit 4

EEERE 0% A seven-dighl number

¢) Pickup delay / dropout delay

The pickup and the dropout delays can be set separately in steps of 500 ms. The maximum
input value of 250 corresponds with a maximum delay of 125 seconds (2 minutes and 5

seconds),
Keys: Aldarm menu mask: DPM mode:
after entry of hysteresis 1Zxx%  Pick-up delay limit |
2ExAR Pick-up delay limit 2
xx=0..250 [Onxx|= 5§ 3Zxxx  Pick-up delay limit 3
4Zxxx  Pick-up delay limit 4
py=0.20 [OOw]ZE |
Delay: 1¥xxx  Dropout delay limit |
an delay / off delay axx  Dropout delay limit 2
% Se1 0...250: ., <cr> I¥xxy  Dropout delay limit 3
t 1 4Yxxx  Dropout delay limit 4
old value new vilue
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d} Alarm hysteresis
Defines the range between the operating point and the alarm limit.

A negative hysteresis value is admissible; in this case the edges for switching on and off are
interchanged.

@ Aldanm o %M‘- hiyRrefcim

El:l_ﬁlnrmnﬁ %mg.hy:mrﬁls.
Indizaiion Imclicntion

LY
| Tieme 2 Tome *
Lipper limit with positive hysieresis value Lowers limit with positive hysteresis value

M e S M

Indicalian

LY
I Teme # | Time

Upper limit with negative hysteredis value Lonwer limit with negative Bysmsnesis value

Safety information:

In the case of negative hysteresis values we recommend that additional alarm limits are defi-
ned, as required by the application, as a safety feature.

The dynamic limit has similar behaviour, therefore it will not be useful in most cases to set hy-
sterasis for o dynamie limat.

Kevs; Alarm-Menii-Maske: | DPM mode:

after alarm limit TH xx.xxx Set hysteresis |

=l E [M 2H xx.xxx Set hysteresis 2

JH xx.xxx St h:.-'!iln::'l:si.q 3

| | 4H xx.xxx Se1 hysieresiz 4

Hysteresis
New Value: xx.xxx

AX. KKK isd KEXXX IS 40 up 1o
five-digit real number seven-digit real number
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3.7 Alarms

e} Alarm Reset oplions

Feset (acknowledgement) means 1o switch off the alarm indication (display, LED, open col-
lector output). This can be effected either automatically (without any operator intervention), or
via control functions, such as pushing a key on the front panel, via an electric pulse at Cirl
Input Pin, or by an command via the serial interface,

"Automatically” means;

"Unconditional " means:

"Conditional™ means:

As long as the alarm condition exists, the alarm is indicated; as
soon as the alarm condition does not exist any longer, the indi-
cation is reset automatically {no Reset by key actuation etc. will
be required).

The alarm indication can be acknowledged (switched off) at any
moment, even if the alarm condition remains "on”.

The alarm can be acknowledged only when the alarm condition
no lenger exists, but not before,

Keys: Alarm menu mask: DPM mode:

After delay adjustment = I | vRO  Auwlomatic Reset

rES.AU | Automatic Reset I B vR1  Upper key. unconditional

rES.U Upper key, unconditional I— i vRZ  Lower key, unconditional

rES.L Lower key, unconditional i "Igi Em Inﬁ“t P, I:lﬁundliiionﬂl
= v er key, condition

e LS P, ”nc':_'".d' Honal | peset Type ¥R I_.upﬂw::r kc:;, conditional

rECU | Upper key, conditional vRE Cirl Input Pin, conditional

rECL | Lower key, conditional vR7  Ckey, unconditional

tEC1 Ctrl Inpaut Pin, cond, vRE A key,unconditional

tES.C | Ckey, unconditional vR9 Ckey, conditional

fES.A | A key, unconditional vRI10 A key, conditional

ECC Ckey, conditional v=1l.4] (alarm number)

e Pyoy enodiuial Example: 1R0 = Aptomatic Reser /

| alarm number |

Acknowledgement / Resetting can be effected

— by pressing a key (upperor !:;‘:'Egr. #ecording to configuration; refer to section 3,3);

— wia serial interface (menu mask, DPM mode commands 10, 20Q, 3Q, 40 or X0

— via Ctrl Input Pin {if configured accordingly) with the falling edge of the electrical signal
{refer 1o section 3.6,
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) Alarm output {action type)

One of the following methods can be selected for indication/output of the alarm:

0 Display flashes 6 Relay A
I Upper LED T Relay B
2 Lower LED & RelayC.
1 Open Collector 1 active {low) 9 Relay D
4 Open Collector 2 active {Tow)
5 Serial output The "inverse” output option reverses
(inverts) the normal relay or OC actions.
Keys: Alarm menu mask: DPM mode:
alter Type setting : - vAD  Display flashes
[Acth | Display flashes 11| | vAl UpperLED “} 3
[ActU | UpperLED I 3 1 vA?  LowerLED
(AL | LowerLED ! — | A7 OC! sciive lowRelay A
== 2 vAd  OC2 active low/Relay B
! "‘E""’ OC ety A i Action vAS  Serial interface (A,P)
Act2 Dmtlﬂrﬁ ‘p'.ﬁ.ﬁ Rﬂﬁ.}' R
Actr Serial output vAT Relay B
Actrd Relay A vARE  Relay C
Actsb | Relay B vA9 Relay D
Actre | Relay C vALD OCI inverted
ALl OC2 inverted
Actrd | Relay D t
it e vAl2 Relay A inverted
T T = g ¥ALS RﬁLayB%r.w:ned
vAld Relay C inverted
ol inverted inverted 11.';115 Relay D inverted
v=|1.4] {alarm number)

I'l"l.l1!|' previous LR setimnps ns por section 380 are averwnlic y
UM A 000 MEBR2, Far aurmally "epen’™ operation the unit has 10 b configuraied 'ulu:n aulpul: imvemed”,
Mt in case of the E... models

Several alarms with the same output will be overlaid (OR function).

Serial output:

Any lime there is 4 wansitien Drom pussive 1o active, the DPM signals once, without being re-
quested to de so. the string A <cre=<If="; for any transition o passive it signals ence the string
"Pecrz<I=", Subsequently the host computer can interrogate the status of all alarms by "XS".
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3.7 Alarms

g} Acknowledgement / resetting of alarms:

The methods of acknowledgement of each alarm channel were defined during configuration

of the alarms {3.7e).

They may include;

]

Actuation of one of the front keys, if allocared to that function;

Activation of one of the functions Foo 1 o For 4, if allocated o that function;
Strobe applied to the Cirl Input Fin, if allocated to that function;

Actuation of the keys in the Reset menu on the setting lavel.

Moreover, alarms can be reset at any moment by an command via the serial interface, via the

menu mask or the key programming:

=g

|

Keys: Menu mask; DPM mode:
& [Set | - [/ESE: | B F—-_” X Ressel all alarms
I v} Acknowledge alarms indivi-

Alarm /Setpoints

duaily

v=[1...4} {alarm number)

I ve|l.4] Alarmy v={1...4]|
h) Interrogation of alarm status
Keys: Menw mask: DPM mode:
E( (et | ... [asP | Ef T X5  Interrogate alarm status

[ R

P = passive
A = active

iy

Hid

Setpoints f Alarm
Status

Reply: xxxx mit x = [ A P]
e g, "PAFPP" = alarm 2
15 the only active one
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3.8 Digital Filter

Adfter every measurement, a digital filter with the filter factor x calculates the average of the

values which were the last to be measured.
The filtering is intended to attenuate process-related interferences and spikes,

The filter factor can be selected in the range from 1 to 250; in general values ranging from df =
2 1o 10 are recommended. The values df = 0 and df = | mean: no filtering.

The messuring rate and the display updating rite remain unchanged with all filter factors.

Keys: Menu miask: DPM mode:
@ [Set | ..[Conf. E F Interrogate filter factor
... | Filer
Fxxx _ E: FSxxx  Set filter factor to xxx

Digital Filter
"Set Factor 0...250:" xxx

| axx=[1...250] (filter factor)

3.9 Temperature scale

Indication is possible, with the temperature measuring types. in terms of

— Degree Centigrade ( C)
=~ Degree Fahrenheit { F)
- Kelvin (absolute)

Keys: Menu mask: DPM mode:
After setting of the measuring type | | o Y S G *Centigrade
according 1o section 3.0 : GF "Fahrenheit
| [ i Tba [ - [ Ci4 Kelvim {absolute)
Temp Scale
wioglsius"
Fahrenheitr*
~Kelvin®™
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3.10 Serial Interface

3.10 Serial Interface

As described in section 1.6, ai switch-on the DPM automatically selects either the R5-232C or

the RS-485 maode.

For the RS-485 mode except for the device address, the instrument does not require any set-
tings, The bawd rate, parity eic, are fixed setings to 9600 8-e-1; the DPM is controlled within a
bus system by a master (e.g. a PC) according to a protocol, discussed in seetion 2.2.2,

In the R8-232C mode the following parameters can be adjusted: -

— Baudrate (110,.9600),

— Parity / data word length [ stop bits,

— brief mansmit delays.

Alternatively, R8-232C permits the following modes:
— Continuous output of measured values,

— Varous DPMs working in the loop mode,

= Cascading of several DPMs (section 3.11).

3.10.1 RS-485 / Loop mode: Setting the address

Adre_x
= 0.9} ..110..32}

Keys: Menu mask: J DPM mode:
E Set | .| Conf. | E | 1T T || Bt x=|0. 3. (AW
e [ ASCI
| —- ::_ x = 0 means; no address
.| Adr, = b
Command Loop Adr.
=B | .Set Adr, 1.0

For the system mode using R5-485, refer also to sections 1.6.2 and 2.2.2.

3.10.2 RS-232: Setting of baud rate / Parity / CTS / Delay

Setting the baud rate:

Kews: Menu mask: DPM mode: |
= | Set ioa [ Conf. = 1| RO Baud rate to GA00 baud
3 - 1 RI 4800 baud
e . | H R2 2400 bad
: R3 1200 baud
-.[pAUG | H — R4 300 baud
RS 232 Baud/CTS R5 110 baud
e E Effective only after Effective only after
- restart of the unit restart of the unit
Effective immedintely
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Setting of Parity / Data word length / Stop bits:

Keys: Menu mask: DPM mode:
& ES&L | ---|C|::-nf. | | PO n-8-1 1)
| Pl o-7-1
- [R575) | R et
E ey 2
Jadar. ] H e P4 072  n=naParity

P5 e-7-2 & = even Parity

=25 Pe n-8-1 o = odd Parity

P7 0-8-1 7/8 = Drata bits

s = {...8 according to DFM mode RS 132 Parity / Delay D1 pa e-K-1 1/2 = Stop bits

Setting of CTS:

When the DPW._MF sends data o a slow outpui device {e.g. a printer), it may control the data
flow via the CTS line, Duta transmission is inhibited by a negative voltage or GND potential
on the CTS line.

The following configurations are selectable:
. No CTS

2. Pini 8 {Crrl-Input) as CTS

3, Pin4 (RxD)}as CTS

Keys: Menu mask: DPM mode:
5 [Set | ...[Conf | H ‘ T CCD NoCTS 1)

||
-.JRs232] B ‘
CCR Pin & Connect Cirl Input

1! = -
Pin as CTS
|nn.CTS| Fini||Pin4| B F

RS 232 Bawd /€18 1

CC4  Pin 4: Connect RxD as CTS

MNote:

In an application where the DPM..MF only transmits data (e.g. to a printer), without having to
receive any, it is useful to choose the pin 4 (RxD) as CTS control line, This way the Ctrl Input
Pin is kept free Tor other control actions {refer to section 3.6).

" Effective only after restart of the unit
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Setting of Transmit Delay Rate:

This function can be used to reduce the density of data, The delay factor of 1...250 indicates a
time delay berween the output blocks (1 = no delay; 250 = maximum delay), while the baud
rate remains unchanged. The delay rate is a fraction of a second (ms).

= Example: Continuous output of measured values

1.22 1.23 1.24 1.25 .
{no delay)
1,22 1,25 R—
v (delay active)
Keys: Menu mask: DPM mode:
& [Set | - [Conf | [ e | | TDxxx
| 1
I |
oo | RS 232 1
l|====|
[DELAY] - & |
e q— —
[oEcad 8 RS 232 Parity / Delay
-l:f HAK E old:nnn;
Mew Rate 1...250: xxx

sxx = 1.,.250 (Transmit Delay Rate)
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3.10.3 Continuous data output (RS-232C)

The DPM..MF is able to transmit its actual measured values (full resolution of up to 7 digits)
wid the serial R3-232 interface in terms of

— Individual values,
if the front keys or the Ctrl Input Pin are configured so that their actuation triggers output of

a single measured value. This is of interest when a printer is 10 be connected directly, See
sections 3.5 and 3.6

- Continuous output in terms of a "pure” ASCI string,
far continuous output to a text display or a printer, or for subsequent processing in a process
conirol computer, 8 PLC, or a8 PC. This way measured values can be recorded fast and safe-
Iy, or mapped as graphs by appropriate systems.

- Continuous output in the "@X" format for cascading of DPMs,
in order o interconnect several DPMs, so that the individueal measuring signals can be pro-
cessed by commen caleulation. Refere to section 3.11 for cascading,

QOutput is effected continuously. Each measured value is transmitted, as far as this is possible
due to the preset band rate, to the serial interface. The data formats have been described in sec-
tion 2.5.2,

The data flow can be contrelled, if necessary, by a CTS terminal {see section 3.10), and/or be
reduced by the integration of pauses via the function "Transmit Delay".

Keys: Menu mask: DPM mode:
:E | Say i voo | Confl f E Continuous output in ASCI format
...[R8232] & [| 20 no output

- | Z2 Display value (D)
Z4  Measured value (M)
Chaining DPMs f PCs Z6 Analogue value (A}

| v [ ERAIm

- | ot
Lransmit ol
- out disp (D)
vut meas (5}
s =0 % in DPM mode ol gAY refier also to section 20011

—

0 @0 @O

Mote:

Dwring the continuous output of data the serial input is invariably set 1o the DPM mode, so
that the DPM can receive and process all DPM commands, The input is not "echoed” however.

A command of particular importance is "Z0", as it is used to deactivate the continuouws
output.
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3.10.4 Loop operation of several DPM..MFs

In this operating mode, several addressable DPM._MFs are operated by s common serial con-
trol unit {e.g, process control computer or PLO).

PC/SPS Rx D
TxD

FE=" NI TaT S ey S GO |

ExD TxD||RxD TxD||ExD TaxD HxDTxD.

DPM 1 DFM 3. DFPM 4 DPM B:

Measuring stateon | Measuring station 3 Measunng s2anon 4 Measunng ssation 5

Configuration

A unigue address ranging from ~1” 1o "9 must be assigned to each DPM. The address "0" me-
ans "no address” and 15 not admissible for loop operation,

Kevs: Menu mask: LPM maode:
& Conf | [ o Ex Assign adiress x
.[rsz32] & x=10.9]
TR | x =0 means: no address ]

Command Loop Adr.
Adrx | & H Ser Adr. |.,.9"

B
=
o

x=[00,.9]

Loop operation

I As long as an address is assigned to a DPM., its interface will be controlled sccording to the
basic rules of this mode, e, passing through commands and replies in the "loop moede”

I

. The DPM will no longer respond 1o incorrect entries by ™77,

3, When operating in the loop mode, commands must be prefixed with an address (e.g.
"M, which consists of an ASCI number (the device identification). and a colen (ASCII
3AH). Then follows - in justified format - the noemal DPM command, Example: "3:M" w0
request a measured value from the device with the address 3. All replies from DPMSs are al-
s0 prefixed by their corresponding addresses (e.g. "3:10.38007).
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4. In order to facilitate configuration, DPM..MFs with addresses also react to commands given
without an address. This way access to the device configuration is possible even if the ad-
dress 15 not known.

Mofes:
In a ioop configuration, continuous data output, and the menu mask mode are not meaningful!
In order to reduce the susceptibility to faults, one of the slower baud rates should be wsed For

the loop mode,

Information for users of DAA or IPP units
In addition e the addressing format "3:command” the DPM..MF also enderstands the addres-
sing form "ENGQY3 command ECOT", which is compatible with DAA and IPP.

Warning:

As the operating principle of the loop configuration requires that cach command is processed
b each unit, this configuration only operates while the devices concemned are switched on and
in perfect working order. Due to the operating principle, the responss times are relatively long,
and a single faulty unit can disturb the entire system.

It s necessary that these factors, which depend on the system’s operating principle. are aken
inle considération,

We recommend that the DPM.MF/E] models are operated in the RS-485 interface sy-
stem mode, instead of the loop mode. The RS-485 mode is much more reliable, permits
longer cables and - more importantly - il is not susceptible to the uncertainly factors
meniioned above.
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3.11 Cascading of several DPM..MFs

Direct processing and indication of several measured values on site is possible by cascading

several DPM, MFs,

Measured value A
10,1 mA

Measured value
Y

—— | - PC/PLS
RxD Tx ' or DAA
i ar [PP

RxD T

DPM-MF ®
: |

Display: Display:
10,1 ma 20200 mW
Current Power for ex.: max, value

s s

Example:

In the DPM "B" the values of the measuring station "A" {(10.1 mA), which were received via
RxD, are multiplied by the internal measured value {200 ¥}, so that the result (mW) appears.

The DPM..MF is capable of receiving data from any suitable device, and of processing it inter-

nally, provided that the data fulfils certain format requirements:

@ | X |nn.annn | <cr> mit 4@ = ASCII (40Hex)
| 1 l —[ -l K" = ASCII (58Hex)

nn.onnn = any real number composad of ASCII characters

Description of format, see section 2.5.2.

|

RxD | Analogue measuring input
Scaling
Semﬂ i Analogue
input value input value
"Ser" L mane
@bDl... 1l Computation
Cutput
Display/Serial

!
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Configuration (Cascading of several DPMs)

Each DPM receiving and transmitting data must be configured individually, depending on the
role it plays within the system,

DPM transmitting data (continuous output to a second DPM..MF)

!. Koy Menu mask: | DPM mode:
S8 ] .[Conl | [ ’ 7| | Output 1o 2 2nd DPM (@):
T a Z0 Mo output
] Zl Display value (D)
w E ' Z3 Measured value (M)
Chaining DFMSs  PCs 5 Analogue value (A]

teansmit off
= casc disp (D)

casc meas (M)
x=0...5 ag in DFM modc casc a (A) refer also to section 3.10.3

DPM receiving data

Keys: Menu mask: DPM mode:
B[S ] .-[Conf | H —— ] | @D0  nocomputation
| @D andlogue + serial
= 1 @D2  analogue - serial
]| @03 anulogue x serial
= @D4  analogue / serial
@hDs serial — analogue
[ 1B Chaining DPMs (PCs | & analopue + serial
no chain input 2
58 @n? analogue x 100
serlul
s =0L. 01 ws in DPM mcde @D# serinl x 100
vl
@DI10 gnalogue — serial % 100
serial
@Dl1 seral — analogus « 10
analogue
Mote:

For complex system configurations it may be better to select a transmit delay rate of greater
than 1.
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3.12 Analogue output

3.12 Analogue output

The output of date via the analogue output is derived from the messured value (in most cases appearing in
the display). The determination of which display value {d0/d4) is represented by a O mA output {or 4 mA
output), and which display value (dE) is represented by a 20 mA output, is made in the configuration.

An output of 0-20 mA or £-20 mA is adjusted according to the configuration desired; either d0 or d4. In
both cases, the final value dE iz configured in the same way, The DPM.MFE.. models use the same con.
fipuration method, but output can be lower than OmA down to -20mA if 0-20 mA 15 selected.
Configuration of the analogue output

AmlD%Jt output
OmA

Analogus output

Oma

OmA » Display value Displav value
~f P | B *yin case of DPM
! dl dE dd dE Wm mﬂs
down to -20 mA
Keys: | Menu mask DPM mode:
F']l_ [Be1 | Conf | H :|__—|:r Mix.x  xxis the display value
o = ] | o0 far output of 0 mA
.. [An.out ] ' Mdx.x  xxis the display value
E i dd for output of 4 mA
| == MNEx.x x.%is the display value
L“""“F"’ i Analog Output o
L}
AOFF 40— OmA  dE - 20 mA dE Tor ouipui of 20 mA
A0 d4 —4mA  dE - 20ma
AL 020 set display value for 04 mA output xx.xxx <CR>
A 430 set display valee for 20 mA oulpul £x.xxx <CR>
- wx.xnx = real number
ESC
anvalue il value meut
14 valur o4 walus it B d0. Con LR
dd4.Con XX EXX dAna M. mmm :|
dd. Ana LM |- A2 valuz A valus iegut
[T, d200. Cio XX KMX
Y d20.An mmmmm 1
Activation 3 i
Keys: Menu mask: DPM mode:
E[Ee ] - [Conf ] = . 1| WA aciivaie in the
' ‘ status a5 configured
g || ==
e -—:E | MP  deactivale
&
[Acoff lswiu: !.ﬁ..un 5 E Analag Output
off e deactivated (off)
activated {on) J
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3.13 Datalogging (DL)

Datalogging in the DPM means: recording of measuring data in the internal datalogging me-
mory of the DPM over an extended peried of time. The datalogging memeory in the DPM pro-
vides capacity for up to 180 measured values with additional information. This data is lost if
the DPM is switched off.

In the datslogging memory, each measuring data block consists of:
— the measured value (as shown in the display, but with 7 digits);
- Min./Max. values (possibly reser after each trigger event};

= the complete alarm status;

— the relative time of day.

3.13.1 Description of the operating modes DL

Two basic operating modes can be seft in the DPM:

I. Continuous logging in a cyclic memory

2. Trigger-controlled logging which is continued until an event releases a trigger signal which
stops the logging operation.

Continuous logging

In this mode, the measured data is logged continuously in the datelogging memory, at prese-
lected intervals (sample interval, continuously, 1 second up to several hours).

The data is written continuously into the cyclic memory, so that the last 180 records of measu-
red values are available in the memory.

The min. and max. values can be set 1o avtomatically reset afier each record, so that min.fmax.
values show the signal profile between 2 sampling points.

After the mode has been set, the instrument starts (o operate immediately in the "run” mode
and saves measured values. DL operation is stopped temporarily by a "DL hold” command
(via keys, Ctrl Input Pin or serial interface), and the buffered measured values can be recalled
lrenm the datalogging memory. The "laest” block of messured values, ie, the last 10 be buffe-
red before the hold command, is marked by number "-1"; all the previous "older" blocks have
higher negative numbers.

Logging controlled by trigger

In this mode - as in the continuous logging mode - measured data is logged in the datalogging
memory at a preselected interval (sample interval, continuously, | second up to several hours).

In this mode, an external event (e.g. an external alarm) may stop datalogging, thus changing-
over to "Hold", After the "rigger event” the DPM memory contains a list which describes the
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sipnal profile over a defined time interval before and after the trigger event. The trigger signal
may be by key operation, an elecirical $1robe pulse to the control input, via the serial interface,
cte. Mow this list can be evalvuated by an external device.

Al the moment the trigger is activated, the block of measured values in the datalogging memo-
rv is marked by number "0"; the data blocks logged after the trigger point have ascending po-
sitive numbers, and the blocks of measured data prior to the wigger paint have descending ne-
gative numbers.

"Pretrigger (20/1600" means that 20 blocks of measured data were stored prior to the event
(Trigger), and 160 blocks of measured data afier the event,

Postrigger (160/200" means that 160 blocks of measured data were stored prier o the event
(Trigger), and 20 blocks of measured data after the event.

Operation can be stopped temporarily even without trigger by means of "hold"; datalogging
can be restarted by "run”.

3.13.2 Table of values DL

The datalogging memory can be listed via the serial interface (for example to be processed
subsequently by a process control computer). The output can be started, depending on the con-
figuration, by key actuation, via a strobe applied to the Cirl Input Pin or via a command to the
serial interface,

Moraover, individual records data can be selected from the DL memory {(data flow control) by
a PC aor a similar device, by addressing of pointers or by means of certain commands in the
DPM mode,

Mo, Meusured Time Min Max Alarm
wirlue
—4: KXXXX De:14:21 XXKKR KXAXK VYV Sample-
=3 EXXEX (6 14:24 XXX KXXEX ¥iYy interval:
-2 EXXXX 06 14:27 XXXKX KXEKX YAy 3 seconds
e H KEXEX 06:[4:30 AXAKE AEENK YVYY
| {: KXNXX 06:14:33 AXEXE AXEXX ¥Vyy J «—Trngger poing
I XXEXX 06 I-Il,g.& AXERX AXXXX ¥YYY
2! AXAXN 06:14:39 EXXXX XXX ¥YVY
3; AXEEX 5:14:42 EAXXX AEXXN YYVY

For setting the DPM’s internal time base, refer to section 2,1.5.
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3.13.3 Selection of datalogging mode

Enahles selection of one of the following modes:

— off (datalogging switched off)

— cont (continuous logging) with/without Min/Max. Reset
- Pretrigger (20/160) with/without Min /Max. Reset

— Postirigger { 160/20) with/without Min,/Max. Reset

and permits the entry of the sample interval in seconds, The rate 0" is provided for logging at
the highest speed available. This entry causes the immediate change-over to "run”.

Keys: Menu mask: DPM mode:
E [Set | ...|Conf |E |" LF Datalogging OFF
- —
i & , LCD Continuous without Min./Max.
" . — Reset
o SHICH of G ‘ ! LVD Pretrigger 20/160 without
Cont | 1CD Min_/Max. Reset
160.20 [ LND Damlogging Config. LND Postirigger 160/20 without
20,160 | LVD MinMax. Reset
Convr LCR cont Reset
1602 | LNR 160/20 Reser LCR f_‘umfmun-us '.:v.-'i:h R.E-SE; "
0.06r | LVR E E 20,160 Reset LVE Fretng_ger wn_h Reset 20/1
' LNE Posttrigger with Reser 160/20
After Daalogging Crrl LW sssss Sample interval in seconds
s = Sample Rate 55555 0 for measuring rate
@ = B new rate in Secisssss

sss5% = five-digit number (integer), up o 65.000

Sample interval:
Waiting time between two datalogging entries in the memory, in seconds,
Sumple interval: 60 meins I minute;

3600 means | hour.

Example:
Data profile with 180 data blocks achieved with a sample
for 24 hours 5400 (L 9@ min)
for 1 week 3780 (% 63 min)
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3.13 Datalogging

3.13.4 Datalogging Control
The control of datalogging is restricted to the change-over from "run" to "held” and vice versa,
in the continucus logging mode, and additionally by "trigger” actuation in the trigger maode,
This can be achieved as well by a strobe applied to the Ctrl Input Pin, ar by pushing one of the

front keys (sections 3.5 and 3.6).

Change-over from "Datalogging - Run / Hold" and vice versa

Kewvs:

Menu mask:

DPM mode:

E Set oo | Rser

* | rdlr

ze1 1o held

g5 ..[Ram

o | Sl

Sel Lo run

|

Datalogging Ctrl
"hold” / “run"

LH activate "Hold"
LR activate "Run”

without resetting the memory
conments!

Reset memory with LCD

Datalogging Trigger

Trigger actuation is possible by:

— Strobe applied to the Cirl Input Pin (see section 3.6)
= Actuation of one of the front keys (sec section 3.5)
— Activation of one of the functions Fet 1 1o Fot 3

- Command via the serial interface

= Actuation of the keys in the Set/Reset menu

Keys: Menu mask; DPM mode:
B [Se [Sair_| & -
.| dona ] ] E LT Trigger Datalogging
] |
1
] .
Datalogging Crrl trigger
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Calling the datalogging status

Signals the operating states "Run” (R)/ "Hold" (H) / "Passive” (P) and the pointers on the lo-
wer f upper memory records limits,

Keys; Menu mask: DPM mode;
BEe ] - [ag |3 e _
dd E | - - | LS Status and memory oocupincy

Mlemmory limits are : ‘
not indicated in the key
aperating mode

Daralogging Cirl
Status

Datalogging - List output
Calling the contents of the datalogging memory (lst outpuc),

Morzover, in the DPM mode selective access to any individual record is possible via a pointer
address (data flow contral).

Qutput is possible only if "Hold" is selected.

Keys: Menu mask: DPM mode:
B [ser ] - [wans ]

. || LZn Setpoinerton
| 1 5
signals i 1 L+ Increment pointer
d

L L-  Decrement pointer

LL  Call entire list

[EOED
I

The entire L. S

mEmory conterits Datalogging Cirl LA Call No.. measured vahee and time ! )
is transmitted as a view LA Call min., max. values l]-

list via the serial LX Call alarm staris 1)

mteriuse,
'Jdcpen-ﬂing on pointer agtually set

The data formars for datalogging via the serial interface have been described in section 2.5.2,
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3.14 INIT, RESTART and factory-set configuration

All MF units will be deliverad (ex works) with the following configuration / defaull values:

= DC-1-20 mA

* No display scaling | temperature in "C

* Filter factor 3

= Display function, measured values: "Act Measuring Valug”
* Display format according to presetting: DC-1 20 mA

* All alarms passive

* Analogue outputl off

* Datalogging off

* 9600 baud / no parity / 8 bit / | stopbit / no CTS { no delay
* No loop address

* Mo DPM chaining, no continuous dats output

* Keys: without function

* Ctrl Input Pin without function

* Display brightness: bright (high)}

* Code 000 (no code)

* LED indicators: passive

Init

The Init function allows a reset to the original default values (as listed gbove}, They are only in
the temporary memory. After the confirmation (via keys afier END ,orwith "8" or "SA",
they are written into the EEPROM,

Restart

The Restart function will reset the unit to the parameters which are currently stored in the EE-
PROM. Following this "warm restart”, all iemporary data as min/max/hold values and datalog-
ging memory will be lost. Switching off the unit has the same effect as restart,

Keys: Menu mask: DPM maode:
B [set | «[Conf | H

[nli TR = Nl not possible not passible
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4 What’s the matter if ... 2??

DPM..MFE1
models:

if... Reason ... Remedy .., Refer to section ...

Kev lock The code can be set to "000" (= reset) via the serial interface anly:

code lost + Connect PC to DPM as described in section 6.4
» Enter DPM mode commands "CSO00" <cr= and "SA" <cr=> or set code
in menu mask to "000" and press “§"

RS5-232 = check Baud rate

interface does | « CTS switched off 7

not operate = Parity correct 7

= Delay set o "1™ ?
or actuate "Inlt" on the key configuration level to reset all parameters
(see section 3,100,

Possibly the DPM has an device address and was started to operate in the
RS-485 system mode. As discussed in section 1.6, follow these steps in
the right order to activate the RS-232 mode:

I. Switch off DPFM

2. Connect DPFM 1o the remote station

1, Switch on the remote station (if it's not already on)

4. Switch on DPM now

;I 99999 |

Measuring signal exceeds preset range,
or cable break in the temperature measuring range,

| flashes —+ Increase measuring range (refer 10 section 3.1)
The display cannet map the measuring value correctly, as it requires more
than 5 display positions,
Nashes However, the DPM operates correctly, ¢.g. the measured values cun be
interrogated via the serial interface.
Interface A continuous output mode has been configured.
sends data — As the DPM nevertheless recognizes DPM mode commands, the

continuously

continuous output should be deactivated by <cr>"Z0<cr=>" (refer to
section 3.13), and this condition should be saved permanently, by
“SA". Or reset “chain” [ "out" to "0 via the keys.

LPM in
undefinad
condition

Owerall Reset - actuate "Init” by key input as per section 3.16
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4 What’s the matter if ... 777

if ... | Reason ... Remedy ... Refer to section ...
E=01 Error message in display (warning):
Operating factors in EEPROM defective;
refer to section 2.1.2.
E=xx Unit defective.
Refer to section 2.1.2.
Display dark; | Setdisplay brightness to 4.
oronly signal | Refer to section 3.4,
point lighted
Wrong — check R5-232 cable (refer to 1.6).
characterson | — check Baud rate / Parity (refer to 3.10).
screen of PC
or terminal.
Menu mask The terminal emulation must recognize the control characters sccording
not displayed | 1o TV504.
correctly on Refer to section 6.4,
the screen.
Menu mask An device address has been assigned to the instrument. Reset by "E0".
does not Refer o section 3.10,
appear.
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if...

Reason ... Remedy ... Refe- 1o section ...

Remarks:
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5 Examples and first operating steps

* How to connect the DPM 7
» How to adjust a measuring tvpe and a range 7
* How to control a DPM from a PC 7

Chapier 5 provides some examples for practical application of the DPM written as “kitchen re-
cipes”:

First-time users of the DPM who "simply want to find out quickly how it works”, can follow
step by step the information given in this chapter, thus getting acquainted with the most impor-
tant functions of the unit and learning how to read the operating manual at the same time.

Part 1: Basic operating steps using the front keys

& Section 5.1 Connect DPM Covinectian i
L0 pOwer sSupply Y 230V
i : Measuring inpur Example for
e Section 5.2 Adjust DM 0. A0 A key gperation

1o b mid range

. Display scaling: Display range
= Section 5.3 s et 7
3000 1o +3000 3850 [=3E0T]

Part 2: Connection and operation via Personal Computer

w Sectipn 5.4 i Connect DPM
l 14 1y I.'.!I!ZII'I'IFIIJ.IE‘|'
Use m&nu mask: T o | Example
sel a filter factor for cpera-
— 1 | tion via
! | | j | PC: menu
L | | | [ | | mask
Change display brightness
1 %“wq-f#f.—"z'f/ “/ff
zﬁ"i?%r el
o e
Set the alurm levels ‘-|‘/,
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5.1 Connecting the DPM to the power supply and switching it on

=+ Supplying the DPM with auxiliary voltage ...

This is particularly easy as the integral po ver supply unii "copes with" all the usual input vol-
tages, even without change-over switch.

Connect terminals A and B (pins | and 2) an the DPM to the power supply of 230V or
13V {plughox).

or —comnect to DO power supply @ nit for any voltage between 24 V oand 60 W
- connect to transformer AC for any voltage between 24 Y and 230 V

Remarks: — The DPM adjusts Tully automatically
to the connected vi-ltage.
= Mo change-over svritch, solder links or selections are required.
= With DC, polanty is nol impartant.

— Refer o section 1.3 - Power supply

Mak i e ¢ DEM xx40000-MEF

Ad= LI 24,94 V=
(]
P — 1 i L]

ih’l_

TR0 || P HI
MDCIRA | i
JCud inpmf| P il

An. Cuip. C,E

L GHD

3TaD | wny B
A LER" o
51 L GHD Carl

h

=

-:J""
Tl

[=[5]=
e E T
EFZ

L

1 AGHD

i

'l'fll-
Ullp.u

e
-

— After switch-on, the DPM responds as follows ...

The display remains "blanked” (or approximately 3 seconds. During that time internal
tests are exceuted in the DPM. Subsequently will appear Tor just one secoml. This
means that the calibration factors for the selected measuring type are adjusted in the
CPM. Then the measured value will be indicated.

599999 | Analogue overflow, or cable break in the lemperature measuring types.
st Display overflow (indicated number exceeds display positions).
— Refer 1o section 2.1.2 "Switch-on behaviour”.
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5.2 Adjusting DPM to measurement of DC current
(40 mA) via the keys

— Keys: Configuration of DC range of 40 mA ...

The twao front keys can be used to configure all the settings in the DPM in a programming mo-
de [except when a code prohibits access to programming to non-authorized persons).

Enter program-
ming mode

@

©® ®

& Press both keys simultaneously for 3 seconds
—» The setting level appears in the display.

MNote: If "Code” or “Fct” appears in this place, please consult
sections 2.1 and 3.5,

Press upper key repeatedly

._._________.----..________H
Setting level 58 .. H . Press
Configuration level g key

Press upper key until current measuring type is selected

Selection of B2 . H 5‘“""-.._ =
55

measuring type

Press upper key unttl correct 40 mA L':“""m
—_— T / ey

RangcseieclionE E %E

Formar selection | P-.- - - q_.., Accept presetting of display format by
actuating the lower key

Ready &  Save in memory n

Latest measured value indicated mA

—+ In this context, please compare the
key outline diagram in section 2.3
and section 3.1 "Setting of
measuring lype”

'V The new setting DC-1 40 mA iz saved permanently in the DPM, so that DC-1 40
mA is selected automatically when the DPM is switched on again.
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Mucle & Francs

A 7

B— M}

Al LD

4.4 vT

TzsD

QCIRA

Carl. Impaat
| AR, I:lu1|:|.

1] L oWe

|

1| Py
2 Un
I|uUsg

L AGND
15 | Ningent

i-'-ilml.ll

DPM sx40000-MF

= For installation, refer to section 1.4 "Measuring connections”.

if | 999499 | flashes: current value exceeds 40 mA!

Current =

Fri
LD
Lig
1 AGND

limput

[1s] Ll impui

54

DT 20maA
DC T 40maA

ACT S0maA
ACT 100maA
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5.3 Display Scaling

Assume, the measured anslogue signal (the curment of (0,40 mA] is from a fow sensor, U maA
indicates a negative Mow of -300L0 mil, and 40 mA 2 positive Mow of £300.0 ml,

Display =caling is set by means of the four values (linear seiling as per seclion 3.2}, ic,

W @ OmA (peingal s e indicae - MWL gpoind d )
3l A (o g 20 es e incdicate = WL Cposint 25

Dresired inchcation o Pointa2 (40mA)
4
» JOKLI [+ 300.0) Poing o2 .;:h__r_.{-.
tmaA (Ama) Analogue si-
= gl measuncid ﬂ
S| e @ Paing ol | {3000

t
@ Poant al (0mA

Enter programming mode by pressimg the two keys. as described above:

To exil the % Prizss hath keys

aperaling level: lor 3 seconds

Setting level Sel HE s =
Conliguration level e L E Sale | =

S0 0
@ Anilog 312 St point a2 ﬁ.l{"ml.! 5_1_!

4i0, (W) >
@ Drispliy: 12 Set display 2 m !"J

HELO | :-,n




5.4 Connecting the DPM to a computer DPM xx/40000 MF /E ..

5.4 Connecting the DPM to a computer

Connection

Connection 1o a PC or a different R5-232 control requires a cable which enables at least com-
munication of the signals TxD (Transmil Data). RxD {Receive Data) and GND (Signal
Ground). The signal CTS (Clear To Send}) can be connected optionally. Normally PCs and ot-
her R5-232 hosts must be connected by means of a Submin plug, whereas the DPM is connec-
ted by means of screw-iype terminals.

9600 baed is recommended for operation in the menue mask mode (refer o section 2.4}, Also,
refer to section 1.6 and 3.10.

PC. 25pin DPFM xx/40000 MFL,  PC, %-pin DPM x40 METL.
Screw-1ype terminal Screw-type terminal
T [r——
'—'—'-1 1|52 . B =
: l2Tum :[’ D ;Ti._.i_::q,:;
o ajpfivi E 'i"-'h'":l _!:JGNIJ
gy
|

Configuration software for use with a PC

"PC-DPM" configuration program: We recommend the use of the ITT Instruments dedicated
configuration program "PC-DPM". This is easy 1o use and generally docs not require any addi-
tional setup of the PC.

Operation of "PC-DPM": First connect the DPM 10 the PC. as described above, swilch-on
and start the program as follows:
1. Insert the "PC-DPM" disc into drive A.
2. At the DOS prompt, type A:PC-DPM<returms, 1o stan the program.
The first menw {language aptions) appears on the PC monitor.
3. Type the appropriate letter.
4. Press the Return key to call the menu mask from the DP’HI
5. The menu mask is operated by the PC keyboard, Section'2.4 describes the operation of
the menu mask mode in detail.

Alternative programs: [1 is possible 1o use eommercially available “terminal emulation” pro-
grams for the PC's senal interface instead of the ITT "PC-DPM™. These programs must enable
ASCII characiers received from the DPM 1o be displaved on the PC monitar, and PC keyboard
entriés 1o be retransmifted to the DPM. The sénal por parameters (haud rate, panty etc., ) must
be set as deseribed in section 3.10. If the DPM menu mask is to be used, the program musi be
compatible with the control characier set of TV90S,

Afier the BPM has been switched on, it should send the message "DPM” which should appear
on the PC monitor. [n the "Inn” stare, the DPM should respond with "?" when Return has been
pressed. Mow DPM commands can be entered as per section 2.5. To call the DPM menu mask,
press "Y' and <retum>.

If any bad characters appear on the screen, check the sefting of the interface parameters and

the TYIS emulation of the program you use on the PC.
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6 Technical Data
6.1 Mechanical data

Case: black
Type of enclosure:  Case: IP 65 ~Terminals : IP 20 - Frontbezel: [P 65
Standard: DIN 43700 and DIN 43718

DPM 24/40000 MF

Weight: approx. 210 g

: ' - -

: EFEEEr

& a:; — -@]
g6 -0 i 1055 :

A Make sure that the unit is properly mounted before connection and power on.

Screw-type I
fixing

5

Panel cutout:
9208, 222+ My

D

Max. panel thickness:
1 -22 mm

|27 a3

1402 03
——

Snap-in fixing | U |

{optional)

Panel cutout:
92 * 04y 222+ % mm

2
i

&
Max. panel thickness: . . i
1.5-35mm 88,51 dimensjc®-MFmm
T 91.5-07 ==

L ENENEENNNENEEE

Maosaic-type fixing

Diirect fixing for Subklew, Mauell and other mosaic sysiems is possible. Further information
available on request,

Max. panel thickness: 1.5 mm - 22 mm

[i8|
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DPM 48/40000 MF/R2 DPM 48/40000 MF/E . .
Weight: approx. 260 g Weight: approx. 370 g

oo

oo o0

5E - oF ! a5 - 02

MF/E2

Make sure that the unit are
properly mounted before
connection and power on.

AL ﬂ,‘ﬂ‘_ 5 "'J_. I'J_. J_. J_. e l_.":l‘

Screw-type
fixing T

Panel cutout:
gz 0y 455400

Max. panel thickness:
| - 22 mm

140+ 03

Snap-in fixing
{optional}

Panel cutowt: .
g2t ™y 45 s m

Muax, panel thickness: OoOoooooooooo 1
1.5-3.5mm ]

B

,53.5--:” 15 - o
g1.5-21 ;

Mosaic-type fixing
Direct fixing for Subklew, Mauell and other mosaic systems is pass:bie Further information
available on reguest.

Max. panel thickness: 1.5 mm - 22 mm
f-2
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6.2 Measurement data

6.2 Measurement data

Overview - Measuring types:

DC voltage DC-u %+ 200 mV o 630 W

AC voliage AC-U(TRMS ") S0 mY 1o 630V

DC current DC-1 T 20 mA to 40 ma

AC current AC-T (TRMS! S0 mA to 100 maA

Temperalure measurement PFT 100 2-. 3-, d-wire connection
Thermocouples Type K,I.T.E.U,L.N,R. 5. B

Measuring rate

approx, 10/sec., depending on measuring type

" wich DPM_MFE.. models: DeC-coupled crue RME value measurement: with the athes mwodels; average value measurement,

General data:

CMR = 140 dB

Max 250 ¥ {DC or AC 50 Hz)
MMR = 50dB (AC 50 Hz)

40 dB (AC G0 Hz)
Service lemperature range 0°C.. 50°C
Storage lemperature range —40"C ... 80 "C
Supply voluage in the range ol ausiliary voltage of 50 - 250 V AC
Influence plus

<+ 002 %FS

Reference conditions (Ref Cond):

Temperature 23°C £2'C
Power supply M VWde £ 10%
{auxil. voltage)
Frequency MHz * 2Hz
{Measuring range AC) §
Terms:
LSD Least Significant Digit {internal resolution; possibly not
displayed, but available from the serial imerface)
FS Full Scale
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Absolute maximum i atings

L imput (L&) as50 v
[ input (15} 230mAJ2SY
Us. Up (13, 12) 25V
Pu{ll} 63V
Voltage measuring types
DC-u
OC valtage
Ranges +/— Z00mY | 400mY| 2V 4% 20 40% | 200V | 400v | 650W
Resolution Suv | 10wV | 50 pV 0 imV 05mY | ImV | SmY | 10mV | S0mW
{L5D)
Resolution, 10 pv 0. lmv Imv | 'V 100mY
display
Owerload 630 v
| Input resistance | > 100 M Ohm =2 M Ohm
| Leakage current 20 pA 20 pA
Accuracy 04 % FS 0,03 % F5
(Ref. Cond.) +4 LSD +3L5D
TK 0..50 *C = 50 ppm~C
Current measuring types
I Comtinuous current DC-] 20 mA 40 mA

Ranges +/—

Higher ranges with external shunt

Violtage drop

200 mY (10 Ohm)

400 mY (10 Ohim)

Resolution (L5 0,5 wA [RTEY
Resoluion. display (TN
Owerload 250 mA (2,5 Valr)
Accuracy 0,04 % FS
(Ref. Cond.) +3118D

| TKD..50°C =75 ppmSC
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6.2 Measurement data

AC Voltage measuring types *)

AC-U
AC voliage
Ranges 03V | 1.0v | 3V 10V | 50% | 100V | 500V | 650V
Reselution (LEDY) 50UV (100 u"v'| 05mV| ImV | SmV | 10mV | 50mV | L1V
Owerload max. 650 Vims f max. 60 Voo
Input resistance =100 M Ohm | =2 M Ohm
Leakage current 20 pA 20 pA
Accuracy 0.2%F5
{Ref, Cond.) +4LSD
TK0..30°C < 100 ppm/*C
Effect of frequency 2% 0.1 %
variations (typ)
40 ... 400 Hz (MF)
AC Current measuring iypes 3
Alternating current S0 mA 100 maA
AC-]
Ranges Higher ranges with external shunt
Voluge drop 500 mV (10 Ohm) 1003 mV {10 Ol
Resolution (LS JuA 10 A
Overload 250 mAems
Accuracy 02%FS
(Ref. Cond.) +4LSD
TK 0..50°C < 125 ppm/’C
Note %) All AC spezifications are for input levels above 1/100th of range.

DPM..MF/E.. models: TRMS (true root mean square value)

Response ime

< 2 sec (digital filter 0 .. 3)

Crest factor {typ)

4 {max. crest value + 50 % of measuring range)

Effect of frequency variations
plus (vp) from 5 V range

0. 1500Hz -01%
15.2500Hz -1%
5.5000Hz -5%
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6.2 Measurement data DPM xx/40000 MF /E..

Temperature measuring types PT 100

| PT IOO 2 wire 4 wire 3 wire
#s per DIN 43 760
Type of connection
Range =200 °C o + 850 °C
Resolution 0.1 C
Current at sensor < I mA
External L (.00 Cthm max 500 Ohm mux 50 Ohm
resistance symmetrical
Avcurncy 0.2 *C (=200 +200) +/= 1 L3D 04 °C +/— 1 LD
(Refl, Cond.) 0.4 "0 (42000 +850) +/= | LSD 08 °C +/~ 1 LSD
Break indication Display flashes "99999" 21
Interface ***¥+
TK 01..50 °C 0,04 *CfK
[ndicating unit selectable: Centigrade, Fahrenheit, Kelvin
Note: '" External compensation required
%) Not in case of 4 wires

Thermocouple measurement

Effect af =< L3 pv/10 Ohm
| cable resistance

Break indication Display flashes "99994"
Interlace ¥4 ek

TE 0...530°C 100 ppm/°C
- depends on range and type of thermocouple
- relmted wo thermoelectric e.ml,

Indication adjusiable in "C Centigrade
*F  Fahrenheit
Abs Kelvin
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DPM xx/40000 MF [E..

6.2 Measurement data

Thermocouple Range "C Accuracy Resolution
Ref-Temp: 0°C | (Ref. Cond.)
Type J IEC 584 =210 § 1200 1.5°C
Fe-CulMi
Tvpe L DIN 43710 <200 /904 |55
Fe-CuMNi
Type T IEC S84 | 260 / 400 1'C
Cu-Culi
Type U DIN 43710 =200 ;900 | °C 03°c
Cu-CuNi '
Type K IEC 584 =260 / 150 2°C
NiCr-MNiAl —-150 § 1370 1'C
Type E [EC 584 =260 / 1000 1'c
MICr-CuMi
Type M BS 4937 =260 { -30 2°C
Microsil-Misil =50 0 1.5°C
0 1o I"C
Type R IEC 584 =50 | 1230 | B
Pt 13Eh-Pr 123G / 1770 ki £
; 05'C
Type 5 IEC 584 =50 /1340 1,57C
Pt 10Rh-Pt 1340 } 1770 2°C
Type B IEC 584 400 ¢ 1820 2°C 0°C
Pt 30Rh-Pr & Rh
Remarks: Accuracy, excluding reference junction
Constantan: CulNi l
Chromel: NiCr |'

Cold junction compensation

Service temperature range

0-50"C

Accuracy, incl. thermal contac
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6.3 Analogue output

DPM xx/40000 MF /E..

6.3 Analogue output / Relays

MF models (all data related to display value)

Resolulion = 2000 steps in the range of 0-20 mA
= 1600 steps in the range of 4-20 mA
Precision + (1.5 % of f.s.d. value of 20 mA

Response time

typ 0.1 sec

Valtage runge

min 5 V/max. 250 Ohm

MFE/E.. models (all data related to display value)

Resolution

= 4050 steps in the range of -20mA 10 20mA

Precision

+ 0,15 % of f.5.d. value of 20 mA

Response time

typ 0.2 sec

Voltage range

min 7.5 ¥V / max. 375 Ohm

Relay data (IMF/E.. and B2 Models only)

DPM 48/40000 MF/EL, R2 DPM 48/40000 MF/E2
Rated load 0 Vacl A DVacl A
N Wdc 1 A W Vde | A




DPM xx/40000 MF /E .. 6.4 Power supply unit

6.4 Power supply unit

Wide-range power supply unit for DC and AC voltages from 19 V. All voltages are supplied
via the terminals A and B. The instrument adapts itself automatically to the voliage concerned,
50 that there is no need for the user to make any adjustments.

Pawer supply, auxiliary voltage DC valtage AC voltage
Rated voltage ranges 24 48 Volt £ 20 % 24 . 230 Valt +15% [=20%
Service voltage 12..60 Volt DC 19 . 266 Volt AC
Power consumption (typ) 1.6..2,5 Wall 3 Wait
dpparent power ar 24V 23VA
a1 W 20 VA
ar 230 ¥ 40 VA
External fuse ratings: 24V 400mA S 115 W; 200ma 5;
(Mot included with delivery) 230 V: 100mA 5
Mirte: A, B: polarity of no importance
Safety class IEC 1010-1 (19907 + amend. | {1992) (NFC42020 (1993))
Power supply: Overvoltage category: CAT [T 264V max
Inputfoutput: Overvoltage category: CAT 1 50V max
Degree of pollution: 2
= 2.5 kV without cables
EMC CISPR | 1:1990 / EN55011 (1991): group 1, class B
IEC &01-2: 1991 / ENSO0R2-1 (1992) level 2
1EC &01-3: 1991 f ENS0082-1 (1992) level 2
IEC 801-4: 1991/ ENS0082-1 (1992} level 2 (€

The residual ripple must not exceed the specified voltage ranges. :.
Rated / Service voltages Test voltages
Power supply i 1 Power supply i 17
=== [250V === 3KV
3 — 3| 54—
Digital input i :| Digital input &
9] == | o 4 —
--- |oov! | 2s0v N P T TR
11 — 1l -
Measuring input i ]—— Measuring inpit e
15] < — 15
———————————————— 650V Rt I
Voliage measuring ] Voliage measuring
inpui 16| - — input 161 4

Please note: Any voltages exceeding the mun. admissinle rted | service valtnges may damage the umil internally,
11 DPM 4840000 MFE2 raved fervice vellage 30
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6.5 Maintenance DPM xx/40000 MF /E..

6.5 Maintenance

The instrument does not require any maintenance, It is adjosted in an automatic adjustment
station. Thus recalibration, as well as repair and service, can only be effected by authorized re-
pair centers or by the factory.

For further information please contact your |ocal representative or the factory.

6.6 Accessories

Accessories supplicd with the DPM:
* Plug connectors with screw-type terminals
B-way
2-way
[0-way (only DFM 48/40000 MEF/EL)
* Leafl spring for snap-in fixing
* Locating device for screw-type fixing
» Sockets for mosaic-type fixing

Accessories, avallable on request:

* Filrer discs with imprint of measuring variables:
mW, W kY, pA, mA A kW, "C, %, U/min, m, mm, m/min, g.
» Gasker/Sealing 48 x 96 for all DPM 48/ Order Nr. 352 35 86 125, Ref. MC 1089
* Configuration package (one tvpe for all models)
with R§-232C cable DPM-PC (25-way or 9-way)
and DOS-compatible software "PC-DPM” for DPM configuration
on 3 12" and 5 [/4" Aloppy discs
Additional accessories available on request,

Updated: 02'95

e to the enormous smount of information provided, we regreet not to be able to absolutcly
exclude tvpographical errors or discrepancies in spite of a meticulous preparation. Thank you
for understanding this situation: please do not hesitate to let us know any suggestions for im-
provement. We cannot accept any liability for the contents of this manual and reserve the right
to modify and amend it in the course of technical progress.
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Exclusive agent for UK & Ireland':

Metrix Electronics Ltd.
Fracision Enterprise Houses
Rankine Road, Danashill Wast
GB - Basingstoke RG24 BPP

Tel.: (01256) BE4150
Fax: (01256) BE4154

GOSSEN Miiller & Weigert
Jweigniederlassung der

General Elektronik GmbH b. Magdeburg
Kleinreuther Weg 88

D-90408 Nomberg

Tel.: +42(0)211 3502-0

Fax: +49(0)911 3502-307/305

e-mail; info@g-rmw.de = Internst; www.g-mw.de

Local distributor

Order no: 27866 88631 / Ref. MW 0362
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