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PRELIMINARY INFORMATION

Safety Summary

This instrumant is designed to prevent accidental shock ta operatar when Properly used. However, no
engineering design can ensuwe the safety of an instrument used negligenty, Theraefore, read this manual carefully
and completely prior to operating the instrument. Failure to do so could seriously damage the instrument or injure
the operator, Standard safety precautions must be used during installation and operation

Important Messages

WARNING  Dencies s harardous procedure or condition whish, If ignered, could Injure or be fatal to the opaimior,
CAUTION Dencies 8 hazardous proceduns of condition which, i ignored, could domage or destroy the inslrumant.
IMPORTANT Denotss a procedure or condilion which is essential 1o the correct operation of the instrument
NOTE Specities supplementary nd perhops essential information which should be recognized in relation

by B particular procedure of condition,

Shock Hazard (Industry Standard)

The definition of "Shock Hazard® (as defined in Underwriters Labaratories Radio and Television Raceiving
Appliances Standards for Safety, 12th ed., dated June 25, 1969) is providad for the safe operation of the unit.

"Shock hazard shall be considered to exist at any part invobving a potential of between 42.4 volts peak and 40
kiloeolis peak in the following cases:

*  |f the current through a lead of not less than 500 ohms excesds 300 milliamperes after 0.0003 sacond,

* | the current through aload of not leas than 500 ohms exceeds 5 milliamperes after 0.2 second.

*  If the time required for the current through a load of not kess than 500 chms to decrease 1o 5 milliamperes is

betweaen 0.1 and 0.2 second, and the quantity of elactr agsed through the load up 1o that time
exceads 4 millicoulombs. oy :

= |fthe time required for the current through a load of nat less than 500 ohms to decrease to 5 milliampsres s
betwean 0.03 and 0.1 second, and the total quanmt-_ul Elanhlc:eit].r;:?a.sﬂd throwgh the Ioad up to that time
excaeds 75T-350T 2 millicoulombs, where T 5 the time in seconds.

* Ifthe :l:;ntiai is more than 5 kilovelts peak and if the total capacitance of the circuit is more than 3000
magcr rendE.

NOTE: Additional factors might apply when potentials more than 40 kilovolts peak are present.” |

For Your Information . ..

*  TTI claims p:ggnaiar},r right to the material disclosad herain. This manual is issuad in confidence for
engineering intormation only and may not bs reproduced or used to manufacture anything ghown without
dwict written permission from TTI o user,

Specifications, Parts Lists, Component Layouts, and Schematics are subject to change without notice.

* The terms "instrument’, "unit®, and "meter” are used synonymously throughout this manual,

DISCLAIMER

“Warrarties of sale, disclaimer thereof and limitations of liabiity are covered exclusively by TTI's printed warranty
statament for the meters. Thasa instructions do not expand, reduce, modify or alter TTI's warranty statament and
mo warranty or remedy in favor of a customer or any other person arises out of these instructions.”

IMPORTANT NOTICE

Our recommeandations, if any, for the use of this product are based on tests beleved to be refisble, the greatest
care is exercisad in the selection of our raw materials and in our manufacturing operations. howewver, since the
use of this product is beyond the control of the manufacturer, no guarantee of warranty, exprass or impled is
made as to such use of effects incidental to such use, handing or possession or the results to be obtained,
whether in accordance with the directions or claimed so to be, the manufacturer expressly disclaims responsibility
therefore. furthermore, nathing cortained herein shall be construed as a recommendation to use any product n
conflict with existing laws and/or patents covering any matarial or use.



1.1 Unit Descriplion 1.4 Common Specilications

INTRODUCTION and DESCRIPTION

This manual is divided into the following sections:
Section 1 - INTRODUCTION and DESCRIPTION
Section 2 - INSTALLATION

Section 3 - OPERATION

Section 4 - OPTION

Section § - DRAWINGS, and PARTS LISTS

1.1 Unit Description

Digital Panel Meter Model DPM-2 is available with 4 digits of resalution. Three front panal soft keys allow you to
select input, setpoint values and hysteresis, offset and scale, Min.Max. values, and lare function.

Model Digits Display
DPM-2 4 9949

1.2 SelfCcal™ Auto-Calibration

SaliCal™ is a standard auto-calibration feature on all meters. A stable input referance (8 ppmy™C) and intamal
seff-calibrating circuit replace the need for patentiometer adjustments. SelfCal™ auto-calbrates once avery 4
seconds to compensate for any drift.

1.3 Options

Option G:  Digital Limits, Form C Relays (dual high/fow)
Option H:  Analog Ouiput
Option T:  Serial Data Output (RS-232-C, 20mA Current Loop)

1.4 Common Specifications

* Display: 7 segment, 5 digit, blua-green, vacuum flucrescent, 0.5 (13mm).

* NMA: 60 d8 typical at 50/60 Hz.

CMV: 2500V peak, input to power line with AC power supply. 1500V, input to power line with DT powes
supply {Option R).

CMRR; 80 dB at 50/60 Hz, input to power line; 120dB at DC.

Case: 1/8 DIN cutout; splash proof NEMA 12 front panel; oil-tight with panel seal gasket.

Dimensions: 2° (50.8 mm) hx 3.83" (87.3 mm) w x 5.36" (136.1 mm) d.

Dmrégahhd Panel: 5.01" {127.2mm) min. to 6.01"(152.6mm) max., depending on mode| and type of
connecton

Waight: 1,22 Ib. {.553 kg) max. with AC power supply, 0.72 lb. (327 kg) with DG power supply (Option R).

Power : 115WVAC ar 230VAC =10%, 10VA, user-seleciable on edge Connecor.

Display Rate: 2 updates per second nominal.

Response Time: 750 ms typical for input step change.

Input: Floating, protection to 150V peak, 1M ©min. input impedance.

Erndronment; 0 to 45°C operating temperature (0 to 40°C with Option €, 0 1o 350C with Option H or multiple

options); -40°C to +B5°C storage temperature, 20 to B0% relative humidity, non-condensing.

Terminations: Screw Terminal Connector.

+ A/D Conversion: Valtage-to-frequency, microprocessaor confrolled. Auto-zero, auto-reference.

* SeffCal™: Auto-calibrates once every 4 seconds. Each calibration cycle takes approxmately 1 second,
varying with user options, Integration time is 0 ms max. Temperature coefficient S0ppmy®C maximum,

Intemal referance temperature coefficiant 8 - stability 20ppmy' 1000 hours magmum (non-concurrent).
During SelfCal™, inpﬂiemeasurﬂmerrt is sﬂ:ﬂfgﬂd&d. o {

+*

+ B W %

4@ B F B B &

*
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1.5 Model Specifications (at 23°C +-2°C)

1.5 Model Specifications (at 23°C +/-2°C)

Digital Panel Meter

DPFi-2

Accu without Dptions
[= 1 cr:f:-m] with Options

e T

mfl =

+0.02% rdg = 0.01% g

. =002%rdy =008%mg |

Tempeoo +0.008% rdg 0.002% F.5,/C"
Range +30m
Min. Input Impedance 1000M £
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2.1 Installation and Assembly 2.1 Installation and Assemibly

INSTALLATION

The Installation Section is brokan down into the following saciions;
Saction 2.1 Installation and Assembly

Section 2.2 Electrical Connactions

Seclion 2.3 Recalibrate Meter

Section 2.4 P2 Edge Connector Pin-Duts (Option Board G, CHT)

2.1 Installation and Assembly

Refer to Figure 1 for unit installation and assembly.

NOTE: The front frame is shown removed for assembly purposes only. The unit does not need to be
unassambiled for mounting in the panel. Membrane switch will be damaged if it is peeled away from the
frant frame.

~ WEMBRANE SWITTH FAHIL

pg

OFTI4aL DUTPUT COMMICTON aSSfuBlr = SIAHOEHD QUTHLT COMMECTON ASSERELY

Ly

by |
=3 = FIANGAED IRPUT COHMICTOR ASSEWELY
r

GPTOHAL WPUT COMMECTOR ASSEEELY © — —

Figura 1. Unit Installation and Assembly
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2.2 Electrical Connections (P1 Edge Connector) 2.2 Electrical Connections (P1 Edge Connector)

2.2 Electrical Connections (P1 Edge Connector)
WARNING: When making signal input connections to the P1 Edge Connector, remamber that

these pins float to the potential applied to P1, Pin R. Refer to the Safety Summary on page 1" at
the beginning of this manual.

2.2.1 P1 Edge Connector Pin-Outs

Pin Description
1.3.AC AC power input,
28 DC power +V input.
4,0 DG power W returm.
5 AC Earth ground. Tie 1o AC power input grounding wira. Do not allow to float.
5 DC Shield. Tie to power Input shislding wire If available, Do Aot connect to Input or return.

6,8,13,15 Reserved (do not use).
EFP Reservad [do not use],

7 Data Used for fiedd recalibration.

a When connected through a push buttan switch to Pin K, switch functions as the s key.

H When connected through a push button switch to Pin K, switch functions as the tkey (TARE).
J Whan connected through a push button switch to Pin K, switch functions as the “5" kay.

K Strabe common for keyboard and Strobe/Hold.

L When tied to Pin K, holds the count in the display and stops signal procsssing (Strobe/Hold)
11 -15V powes supply, test point anly.

12 i15Y power supaly, test paint only.

M Internal power supply common refurn lne. Used for fleld recalibration.

i Clock in. Used for field recalibration.

10 +5V power supply, st point cnly.

B3 Signal ground. Do not connect a Shield to this pin.

A,14 Input terminations (see Figure 3)

Figure 2 shows tha P1 Edge Connector Pin-outs (with AC & DC power supply) on the Main Logic Board.

115 WAC 230 VAC
i — " f 3
i 1 | {_) |
Neutral (AC LOW) A 11 ] JUMPER TO A JUMPER TD ClA 1]L2
« |H 21 . B INZ|s
Hot (AC HIGH) [C 3| JUMPER TO C JUMPER TC AJC M ID3 (LI
- |D T4 . .znﬁ T4 |=
Eor  Thnf| EARTH GME 4B ©L X5 |EARTH GKD
«{For, xme| -
R 07| DATA
5 (STEPII INB
STROEE COM. KEI: I8 | -
STROBE HOLD (SHQRT TO K) (L o) +5v TEST FOINT " For [ TI0) 7 Ly
CLOCK IN (M Toni| -15v TEST FDINT RESERVED (DG NOT USE)
POWER SUPELY CoW. N o TSR] +15v TEST 2DIKT
+NPUT (AGURE 38) [P OX, TDI3| *
_WPUT |ROT TTi4| +INPUT (FIGURES 3& & 3C
SIGHAL GROUMD |3 [O__ID1S *
i
Y
(.0,

S

Figure 2. P1 Edge Connector
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2.2 Electrical Connections (P1 Edge Connector)

2.2.3 Input Connections

Using Figure 3, make the proper signal input connections to the P1 Edge Connector.

NOTE: Pin B Must be tied to pin 5 at the transducer or at the P2 connector for proper operation. I

Full Wheatstone Bridge
Transducer

v TN, -

Load Cell
Force Sensor

Tongua Sansor
Prossure Transducar

s T

+ Excitation (Red)
- Bignal { Whita )

+ Signal (Grean )

- Excitation ( Black )

2.2 Electrical Connections (P1 Edge Connector)

Ground ( Shield )=

e E';% ————w FI1-_ e .
SRRARRARARRAR |
IWeHEHHEHHEIEY

L cPoORR S e IEZAMA
; e

RS

1 Hwﬂqwnﬁaﬁ?“WﬂT“

 AHAAmAAPEARARR
g dHHHHHﬁEHb dbﬁ

couORE S h:—'lI.ﬂ'.'n.II:I"
'_F'.E"I" ||::|~_:,|;_,

2,24 StrobeHold Connection

Figure 3 Input Connection

When strobeyhold is connected, all analog processing stops and the display freezes. To connect strabe/hold,

short Pin L to Pin K.

Important; When using mare then ane meter gach meter must have an individual contact for strobe/nold function.

INSTALLATICN - &



2.2 Electrical Connections (P1 Edge Connector) 2.2 Electrical Connections (P1 Edge Connector)
2.25 Power Connections

WARNING: If the unit has an option board, remove the antl-static edge card protector before
applying power to unit.

115VAC Operation (see Figure 44)

1. Make sure the connector is right-side-up.

2. Connect Meutral (AC Low) to P1, pin 1 and pin A
3. Conrect Hot (AC High) to P1, pin C and pin 3.

4. Connect earth ground to Pin 5.

§. Check connections

- o B B W

AL LOW
— &C HAGH

! !r ”TE"%ZTW
rqu:E k¥
1~ﬁﬁ B

HHIUI‘*E#EMIJ i

E 07

emu&]h:HEJE?l

1]
{]I‘Ill:l-

Figure 4A. Power Connections - 115V Operation

230VAC Operation (see Figure 48)

1. Make sure connedior is right-side-up.
2. Connect L1 to P1, pin 3.

3. Connect L2 to P1, pin 1.

4, Connect P1, pin A and pin C together,
5. Connect earth ground 1o Pin 5.

6. Check connections.

@ F ¥ 8 & @

fOUONLEoMIRNELER

L HE+

Figure 4B. Power Connections - 230V Operation
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2.3 Recalibrate Meter-Optional 2.3 Recalibrate Meter-Optional
2.3 Recalibrate Meter-Optional
WARNING: When making connections to the P1 Edge Connector, remember that these pins float .

to the potential applied to P1, Pin R. Refer to the Shock Hazard on page ii° at the beginning of
this manual.

All meters can be recalibrated. Since mast componant settling occurs during the first year of aperation,
recalibration should be done after ane year of use. Recalibration is optional.

Procadura
1. On the P1 Connector, connedt one momentary Ol push-bution [31) between Pins 7 and M (data and common).
2. Connect another momeartary ona shot ON push-Dution (S2) bebwean Pins M and N (clock and common).

3. Connect the DO calibrator to the input terminal (see Section 2.2.3 to make connections) and apply 0V or 04,
depending on the type of meter you are calibrating,

4. Pregs the S1 push-button for at least 3 seconds then release,
5. Adjust the calibration standard 10 +30mY,

NOTE: Unit reading should not change. |

6. Wait at beast 5 seconds.

7. Prass the 52 push-button, ralease it.

8. Adjust the calibration standard to -30mY,

9. Press the S2 push-button, release it.

10. Remove Power & then remove recalibration connections from the P11 connecior

HNE‘"-I*:I'I.I.‘.IQ:I["-I:J':I'J':’ e Rt

=l T e

EEEEEI BEREEREE

O
W HE e HE J
‘-‘E__IL.I'__I'.:¥:—I'. H-—'I_.E!-?“I:l-"""m_
KEY — =
:

3 P =] P

¢

Figure 5. Recalibration Connactions (P1 Connector)

le

-

.

POWFR SUFPFLY (O,

i
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2.4 P2 Edge Connector Pin-Outs
2.4 P2 Edge Connector Pin-Outs

2.4 P2 Edge Connector Pin-Outs

Figure BA dapicts the connections made to the P2 edge connectar when anly the standard exciter is present.

m

Moo ZEo R Mmoo

o I

+ 10 SENS

=1

—

AASARRARA

H
LM

s

s
R R .

T B 03 P o o 00 [0~ €0 E0 s GO 0

AN A D
Ak AT

G
GhO

+10 Exciiatkon

Figure 6A. P2 Edge Connector Exciter Only (Mo Options)

Figure 68 depicts the connactions mada to the P2 Edge Conneclor on the “C* and *H™ and/or “T" Option Board,

)
DAC OUT| A INVERTED SUM
+10V SENSE|B ARNALOG GND.
4-20 mAa OUTIC ARALDG GMNO.
Mo (SP1Y D O=10 YWDT CUT
N0, ESMSiE +10 Exciiotion
coM (sP1y [ BX SELEGT
spare |H ‘~| PULLUP
CIGiTAL GND.{J |+ BUSY
w0, (5P K DIGHTAL GHO.
n.C (se2y| L | R5232 OUT
com. (sP2)|M 20me SERIAL OUT
DIGITAL GND.|N 1200 BAUD SELECT
DIGITAL GND.|P X SELECT
piciTaL onol | R BBEIOA ENABLE
DIGITAL OND.| B CERIAL SELECT
. @

'

nnﬂﬁﬂmm and Option H

Fi &58. P2 Connectar for
ik (Afalog Output) and
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3.1 Operation 3.2 Selup Mode

OPERATION

Section 3 describes how 10 operate the meter using the front panel keypad, and is broken down into the following
sections:

Section 3.1 Normal Qperation
Section 3.2 Setup Mode

Section 3.3 Digital Offset and Scale
Section 3.4 Alarm Conditions
Section 3.5 Overflow Condition

3.1 Operation

When the meter is in the run Mode displays the present reading with the scale and offset appied.  If any setpoint
is axceadad, the meater goes inte an alarm condition (refer io option "C" ).

3.1.1 Non volatile Memoary

Al meters feature a non volatile meamary, in addition to a temporary memony. The non volatde memany is
maintained aven when power to the meter is off. The temporary memaory is used during the Sefup Mode to store
selected values until they are ransferred to non volatile memory aftér exiting the Setup Mode. Ths featura makes
it unnecassary to reprogram the metar each time it &S turmed on.

3.1.2 Max. Feature

Thia Max, feature keeps track of the highest reading since the valua was |ast deared, Press the 8 key {0
display the highest reading.

IMPORTANT: Max, must be resetl whenaver the mater s turned on, if maxdmum reading is to be tracked. I

Toreset Max,, press and hold the -k key, then press "3 key. Release "5° key and then the -k key. The
negative full scale vaiue will fash on the display, followed by the present reading.

3.1.3 Tare Fealure

The tare funclion of the DPM-2 zeros the display and stores the value in non volatile memory. This is done gither
in the setup mode or while the desired value is on the dispiay. Set the tare value in the run mode Dy pressing the

W way for one second, then release the W key. The display will flash "t&sE" and the display will change to zero,
The tare value is stored in the non volatile memory.

The tare value can be cleared by the font panal. To clear tare, press and hold the the g key, then press the
the = key, Release both keys and the display will fiash "CLEAs” and then return to the normal run mode.
The tare value can be viewed and altarad in the setup modea,

3.2 Setup Mode

Liss the setup mode to salact sefpaint wlues, wysteresis, offset and scale values, as well as sattng the decimal
point (dP) pasitan.

During Setup, values are entered into the meter's temparary memory urtl the Fen Moda is entared at the end of
the Setup cycle. At that tima, emporary memory & ransferred to non volatile mamaony.

IMPORTANT
(1) Two-Minute Entry Time:

During Setup, the meter allows ONLY 2 MINUTES between keystrokes to enter or change a
parameter. If 2 minutes lapse without a keystroke, the meter automatically returns to the Run
Mode and erases any temporary memory without changing non volatile memory.

{2) Change setting in non volatile memaory:
After entering the Setup mode, press "5" key until you come to the function you want to change.

After changing the setup entry, press “S* key again until the “run” prompt is displayed. The
new value is entered into non volatile memory when the display goes blank.

OFERATION - 10



3.2 Satup Mode 3.2 Setup Mode
A21 Key Functions
The keys on the front panel are used to step through the Setup Program. The Setup Program is used to program
setpoints and select valuas such as scale, offset, and hysteresis,
Thera ara 3 keys on the front panel;

5 Used to erter Setup Mode, to scroll through setup prompts, or 1o enter @ selection or value into
ternporany memory.
il Lised ta increase a displayed value. Press and hold this key to rapidly increase the displayed value.,
- Used to decrease a displayed value, Press and hold this key to rapidly decrease the displayed value.,

3,22 Setup Prompts

The following Setup Prompts appear n the display during the Setup Mode:
SETUP This prompt tells you to enter the lockout code (28) to enter the Setup Mode,

InPuT This prompt is fallowed by the actual input reading, disregarding scale, offset, and decimal point
location.

SP1H This prompt, which is followed by the present seting, tells you to selact the High Limit value of
setpoint 1 {SP1H). SP1H iz a low selpoint for positive display reading.

SPIL This prompt, which is followed by the present setting, tells you to select the Low Limit value of
setpoint 1 (SP1L). SPIL is a low setpoint for a negative displey reading.

SPaH This prompt, which is followed by the present satting, tells you to salact the High Limit value of
satpoint 2 (SP2H). SP2H is a high setpaint for a positive display reading,

SP 2L This prompt, which s followed by the present setting, tells you to enter the Law Limit value of
setpaint 2 (SP2L). SP2L is a high setpeint for a negative display reading.

HYS This prompt, which is followed by the present seting, tells you 1o select the Hysteresis

(deadhand) value. This is a numbar to be added to a low limit valua or subtracted from a
high limit value before an atarm condition is canceled, and is comman i Both Sepoints

OFFSE This prompt, which is followed by the present setting, tefls you to select the Display Offset
Yalue, (refer o Section 3.4).

SCALE This prompt, which is folowed by the present value, talls you to salect the Display Scale
Factor. (refer o Section 3.4). The scale factor value can be found on all of TTI's load
call calibration cartificates.

tarE This prompt, which is followed by the present value, tells you the present tare value. This value
can be modified or left intact by pressing the "3" key

dP This prompt tells vou 1o select the decimal paint position.

rur This prompt tells you that the Setup Mode is complete. Arvy values selected in the Setup Mode

are transfarred to nor volatile memory when the meter returns to the Aun Mode.
3.2.3 Sample Setup Program

The following exampie shows the Setup Program for a meter with Scale and Ofset capabilities,

REMEMBER: Three Fronf Fanel Keys:

"5 key is to start Satup, scroll through Setup eniries, and save changes in temporary memory.
il key is o increase a displayed walue; and
= key is to decrease a displayed value

OPERATION - 11



3.3 Digital Offset and Scale 3.2 Digital Offset and Scale

Setup Sequence:
1. Press “5" key The display says SETUF followed by 0.
2. Enter tha Lock Out Code (28) using the as key to raise the displayed value ta 30, then press the W

key twice to get to 28,
3. Prass the “S* key to daplay InPuT, followed by the input reading.

Then 5P 1H is displayed, followed by its present setting, enter the high imit of Setpeint 1 (SP1H]) by
rasing or lowering the displayed value and pressing the *5° key. SP1H and SP2H are setpoints
far a positive display reading.

NOTE: Limits are entered disregarding the decimal point;
For example Display range 0-100.0 Umit Desired 80.0 ENTER SP1H as B0D

5 Then SP 1L is displayed, followed by its present value, arter the low limit of Setpoint 1 (SP1L) by
raising or lowering the displayed value and pressing the *S* key. Repeat these staps to set the
two remaining setpoint values, SP1L and SP2L are setpoints for a negative display reading.
Never set SPIL higher than SP1H or SP2L higher than SP2H.

e SEE——

B. Than HY'S is displayed, ollowead by its present value, enter the Hysleresis (deadband) by raising or
lowrering the displayed value and pressing the °5° key.

7. Then OFFSE is displayed, followed by its present value, enter the offset value by raising or kwering the
deplayed value and pressing the *S" key.

i, Then SCALE is displayed, followed by its present value, enter the scale factor by raising or lowering the

displayed value and pressing the *S" key, The scale factor value can be found on all of TTI's Ioad
cell calibration certificates.

MOTE: Maximum scale factor is 3.2000.

a, Then t&rE is displayed followed by its present value, enter the tare value by using the i, -
key 1o display the value then press the "3° key.
10 When dP is displayed, position the blinking decimal point using thess. or W kay switches and
pressing 5" key. If you want o stay in the Setup Mode, continue 10 press the “5° key when run
is displayed.
11 The display will say run and the display will go blank (the data that has been changed is entared into
non volatile mamong.

3.3 Digital Offset and Scale

This section shows how to convert an input into tha desired engineering units .
Display values for offset and scale are entered during Setup,

Derived from the basic formula ¥ = mx + b (where ¥ = Display, m = scale, x = input, and b = offsat}, this mathod
shows you how 1o calculate scale and offse! values using predicted input values,

Scale Factor
First, you must calculate the scale factor using the following formula.
Display High - Display Low

Input High - Input Low

w Display High = The desired full scale capacity of the load cell { force sensor in engineering units
tigrore dacimad poant)

* Mobte: The DPM-Z2 is a hull 4 digit display (98999), a display high of 5000 counts could be used for a
Eulhuﬁﬂ.ﬂnulbs.llnadﬁmumﬂesmm Tn&]uemmﬂgml g sel in a iater step.

w Display Low = The desirad loweast mater reading in engineering units, normally set 1o zero. (ignore
dacimal point),

w  Input I-:_I:E = The full scaba mw'v reading that is stated on the TTI calibration cartificate multiplied by
1-lf-.uhi is the +10 VDT excitation source, divided by (003 {003 = millivalts per display count).
I t Low = The mwv reading with mo load / weight applied fo the load cell { force gensar multiplied by
10 which Iz the +10 VDT exciation sowrce, diwi by 003 {003 = millivalts per display couwnt).

Mate: Use zero when calculating in conjunction with a TTI load cell / force sensors (TT1 load cells are factory
balancad),
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3.3 Digital Offset and Scale 3.3 Digital Offset and Scale

Example &
This example shows how to calculate the scale factor.

Input Low = (0 myiv x 10VDC) divided by 003 = 0
Input High = (2.1 mviv x 10 VDC) divided by 003 = 7000

Deasired Display = 0 1o 5000 ( The display range you want 25 a result of scale factor).
Mext, use these numbers in the formula..,

5000

Display High - Dispiay Low 5000
Sicale (my(= Input High - Input Low 7000

i
=R =]

= 07142

Scale Factor = 7142
Mote: We have inserted a 0 mw'v for input low, because TTI load cells are factory balanced.

Offset Factor
Calculate the offset factor using the following formula with values derived during scale calculation.

Offset (b)) = Display Low - (Scale x Input Low)
where:

o : Low = The desired lowest meter reading in engineering units, normally set io 0 (ignore the
Dmph;pmm_ Mg Gineering ally (g

ut Low = The mvv reading _'rthlnn load / waimﬂléugimm tha load cell / force sensor multipled

L
br'y?i 0, which is the +10 VDT excitation source, divi 003 (.00 = millivalts per display count).

Mote: Use zerc when calculating with a TTI load cell | force senseor (TT1 load cells are factory balanced).

Example B
This example shows how to calculate the offset factor.

Offsat (b) = Display Low - (3cake x input low)

0 - (7142x 0) = 7142
7142 = 1 since 1 is the smallest count

Mote: We have inserted a 0 'y for input low because TTI load calls are factory balancedd.
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1.4 Overflow Conditlon

3.4 Overflow Condition

3.5 Alarm Conditions

An overfiow condition occurs when the meter's display range (refer 1o Model Specification) is exceeded. This is
indicated by the prompt OFLO, which will appear in the display. Certain offset and scale adjustments can inhibit
the display of OFLO. The scale factor af 0.1000 could be used to display a value above the units display range.
An ofiset of -500 could be used to display a number (display range + 500) = the display range.

3.5 Alarm Conditions

When the Display value exceeds a satpoint (SP), the meter goes into an alarm condition. During an alarm
candition, the display alternates between an alarm message (Hi or Lo) and the present reading, and, if your meter
has Option C, the comespanding relay is activated. The Alarm Messages which may appear during an atarm

candition are listad below.

Alarm Message
H ]
e |
[ Hi
[ L
Hi  Hil
Lo Lo
[Hi Loj
[Lo  Hi]

OPERATION - 14

Description

SP 1H exceeded. Display flashes present readng.

SP 1L exceeded, Display flashes presant reading.

SP 2H exceaded. Display flashes present reading.

SP 2L exceeded. Display flashes present reading.

SP 1H and 5P 2H exceeded, Display flashes presant reading.

SP 1L and SP 2L exceaded. Display flashes present reading,

SF 1H and SP 2L exceeded. Display flashes present reading,
SP 1L and SP 1H axceeded. Display flashes present reading.



4.1, Option C - Digital Limits, Form C Aelay Outputs 4.1. Option C - Digital Limits, Form C Relay Outputs

OPTIONS

4.1. Option C - Digital Limits, Form C Relay Outputs

4.1.1. Option C Description

RATING:
* Resistive: 5A max, at 125VAC max.; 0.6A max. at 110VDC max.; 54 max. at I0VDC rmasc
*  Inductive: 0.1A max. at 50WDC mase 110 HP. at 125VAC.

This is & 1500V pk isclation from the signal input and 500Vpk isolation from Optien T, or H when Option C &= usad
in conjunction with any of these options. Option C provides two Form C, 5 amp relays with high and low setpoints
giving the meter a tatal of 4 setpoints with an indinidual deadband for each pair of selpoints (Mysteresis). These
satpoints [Riflo) are programmed using the fromt panel keypad,

NOTE: If either SP1H/SP1L are exceeded, the SP1 relay will be activated. If
elther SP2H/SP2L are exceeded, the SP2 relay will be activated. To obtain
maximum contact life, or when Option C is used in conjunction with Option T,
and/or H, relay contacts should have arc suppression on the P2 edge connector.
Mo internal arc suppression is provided. Use 0.047uF/500Y ceramic disc
capacitor in series with 10 ohm, 1/2 W resistor for proper arc suppression in
most cases.

4.1.2. Alarm Condition

When tha channel valus axceads tho setpaint (SF), the meter goes inta an alarm condition, During an alarm
condition, the display alternates between an alarm message (Hi,Hi,Lo,Lo) and the present reading, and the
cormasponding reday cutput is activated.
An example of the Satpaints with Hysteresls is lllustrated in the following graph. Alarm Messages which may
appeaar during an alarm condition are listed after the graph.

P il

=] __Hi§
'.'-\.L-".-' I q
SiMaL
g ol
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I 1

s __.I ! I I e | | :
MET AL ——{Rl =0 [—Af AT Nl T T
Figure 4-1. Setpoints with Hysteresis

Alarm Message Description
H ] SP 1H exceeded, Display flashes present reading,
flo ] SP 1L exceaded. Display flashes present reading.
Hi) SP 2H exceeded. Display flashes present reading.
[ La] 5P 2. exceeded. Display flashes present reading.
Hi Hi] SP 1H and 5P 2H exceeded. Display flashes present reading.
Lo Laj SP 1L and SP 2L exceeded. Display flashes prasent reading,
[Hi Lo 8P 1H and SP 2L excesded, Display flaches present reading.
[Lo Hi] SP 1L and SP 1H exceeded. Display flashes present reading.

4.1.3. Option C Connections

Refer to sedion; 2.4 P2 Edge connector Pin-0uts (C, CHT). Figures 6A and 6B.

When Option G is installed with Option H and/or Option T, Setpoint 1 High and Satpeint 1 Low control Pins DL E,
and F on the P2 Edge Connector. Setpoint 2 High and Setpoint 2 Low contral Pins K, L, and M on the P2 Edge
Conmecior,
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4.2, Option T - Serial Output (ASCIT 4.2. Option T - Serial Output (ASCI)
4.2. Option T - Serial Output (ASCII)

Option T provdes 20mA and AS232 senial output capabdity. The optically isclated 20mA current source intarface
can be cperated 2-wire hali-duplex while providing up to 1500V peak isolation.

This outpit will only track the display value from -9399 (0 +93999 cournts, The oulput to the option will max out A
beyond these display counts. The display count refers to the full digital depiction on the display regardiess of any
decimal paint.

Example, the maxmum output responds to:
o9ag, , or 9999 or 99.99, |

But, above this point the output value to the options will indicate an overflow condition.

4,31, Specifications

*  Qutput: Half duplesx, isolated ASCI 20mA curment source or RSZ32.

*  Raud Rate: 300 or 1200 bits/sec., exernal jumper selectable. For 1200 baud, short Pin 12 and Pin N on P2
connector. For 300 baud, leave Doth ping open.

* Format: 1 start bit; 8 data bits, no parity; 1 stop bil
*  Transmission Sequence: ASCI characters comprisad of polarity sign, 5 digits (with dP location). and CH LF.

TEMIAL SELECT iPin 15): Logic 0 = -0.5% {min.) to 0.8V (max.) at 1mA sink, selacted. ic 1 = 2.0V [min.}
to 5.0V (max.) intaﬁsu 5.1?171( p?:ﬁl up Nt selected. t ) = [

e e —
NOTE: When SERIAL SELECT is pulled to Logic Low, 8 new line of data i transmitied aver R5232
and 20mA lines. For continuous. printing, short Pin 1510 Pin 5.

* BUSY (Pin 8): Logic 0 = 0.5V (max.) to 'Ewéﬂ%) hoid transmissions. ic 1 = 1.5V (min.) to S0V {max.)
MA S0Urce, resume transmission. The line functions as a hands to condrol the flow of data, If
Y i5 taken Low, the meter will terminate the ransmission of data after acter currently in
ransmission is transmited. Transmission will resume where it left off when Y is retumed . i BUSY

is mot usad, it must be jumpered ta Pin ¥ to pull it high.
*  Distance: 20mA current loop = 4000 ft, at 300 or 1200 baud; RS232 = 75 ft. mas

4,3.2. Option T Connections
Data Transmission

The BUSY line functions as a handshake to control the fow of data. f BUSY is taken Low, data transmission wil
terminate after the last character being transmitted completes transmission. Data transmission will resume where
it lett off when BUSY & returned High.

|IIEUE"H!nntusa:l,iumq:mr Pin & to Pin 7.

Single Line Transmission

laaalal i ol 4
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4.3. Oplion H - Analog Output 4.3. Option H - Analog Dutput

To transmit one na of data only, the SERIAL SELECT lina must be pulsed Low for 10ms to S50ms and
then returned High. Lfﬁﬁlﬁt&%h neld Low longer than 50ms, multiple outputs will occur.
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Figure 4.3, Various Option T Connections

4.3, Option H - Analog Output
Option H contains a 12 bit, D/A comerter and current ransmitter that enable the metar to interface with analog
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4.3, Option H - Analog Output 4.3. Option H - Analog Output
devices,  Analog output is derived from the display, and will track from -8989 to +8989 max for DPM.-2.
The ocutput can be scaled for displanyed values smaler than this by wsIng the INMpots.
In the following specifications, reference is made 1o NOAMAL and EXTENDED operation. NORMAL operation is
when the SCALE trimpot is (R17 on figure 4-6) below X5 EXTENDED operation is when the scale trimpot is from
X5 to X230,

4.3.1. H Option Common Specs

Operating Temperahure: 0o 350

Offzet Range with R12: From  100% of cutput 1o +36% of output min,
Output Vollage: 10WDC @ 17mA max.;

Output Current: 20mA @17V compliance min,

DAC Aasoiution: 12 bit (1 part in 4085, 2.441m\V per step)

Scale Range with R17: 0.5 to 5 (Normai), 5 to 20 (Extended)

* B ® N W B

Ilmpmam Do not confuse these scale factors with X2 & X5 modes of operation. They are different,

4.3.2 H Option Specs - NORMAL OPERATION

1
Model Mode  Displa DAC Minimum Displey Cou
Counts Typloal Chglent  Change For Full Dulpt Bhan
DEM-2 x1 -G509 to 9505 2.5 M\ 5 counts 4000
g 0 e D9ag 2.5 myy 2.5 counts 2000
x5 0t 3999 2.5 M\l count 800

Stabilty: 0.35% + 0.02%/C after 1 hour warm-Lp

Linearity; Adjustable scaling (0,5% setability)

Ciffsat Error; Adjustable offset (1% setability)

Clutput Resolution: Shown on chars above.  Listed output values increase as the scale setting increases.

= & & B

4.3.3. H Option Specs - EXTENDED OPERATION

Model Mode i '‘Dac O 2Minimum D Count
Cotnty Typical CmVlent  Change For Full Output Span
DPM-2 X1  -8999 o 9999 2.5 MVl 5 cournts 4000
M2 0 b0 9999 2.5 mvf 2.5 couns 2000
X5 0t 3990 2.5 mV court B0

Stability: 2% + 0.05%/C after 1 hour warm-up

Linearity; Adjustable scaling (5% setability)

Offsef Error; Adjustable offsel (5% setability)

Output Resolution: Shown on charts above. Listed output values increase as the scale sefting increases,

- % & ¥

1 Typical DAC output is the average change in DAC output voltage (prior to scale "R17" and offset "R12"
adjustrments) due to the specified count changs in the display. Actual resclution of the DAC Is 2.441mV per step
{4095 maximium steps).

2 With R17 set for a gain of 20.
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4.3. Option H - Analog Output 4.3, Option H - Analog Output
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4.3, Option H - Analog Outpust 4.3. Option H - Analog Output
4,3.4, P2 Edge Connactor Pin-Outs for Option H

Pin
A

1

L2 P2 h

B &

G

13
=1

Function
Raw DAC ocutput. Zero lo +10 volts &ull scale (Nat zero or gain inmmed). Can source 5mA max. The
lozd resistance must be 2000 Ohms or higher, which incl Open

Irverted sum of the DAC t plus the offset value determined by R12 trimpot, Can source up 1o
2ma and is used as a setup testpaint only.

Serse nput for 100V complisnce (excitation) SOurce.

+10V compliance (excitation) source. Must be tied to pin B at ransducer or at P2 connector for
proper operation, Dutput can source up 1o 90mA.

Analog ground for pins A B, 1, 5.
Analog grownd for pins C, 4.

X5 Select. ®
Scaled and offset voltage (0-10VDC) output controlled by the DAC plus trimpots R12 and A17. Output
can supphly up to 17m& and is the input 1o the analeg currant transmaitter, L!ﬁml

Scaled and offset analog current transmitter output. Has overall range of 0 to 23 mA and can easily be
adjusted to cover 4 to 20 mA with R12 and R17.

X2 Salact. v
Connectad 1o 13 or 6 by jumpar to select moade.

* Only One of these two modes of Operation may be selected at a time. Use only Pin P to make such a selection.
4.3.5. Bipolar, Unipolar Connections

4.3.5.1.

4.3.5.2.

Current and voltage outputs are adjusted by the same potentiometers. At minimum cumrent output, voltage output
Is at thie minimuem (@nd vice varsa) and at maximum current output, voltage output is &t the maximum (and vice
versa). However, the relationship is not exact.

Bipolar Operation (X1 Mode)

During bipodar operation, the aulput span cormasponds (o both positive and Negatnee values.

Current Output: Oin the P2 connector, connect [+} B Load to pin C and Connect (-} R Load to pin 3.
Whan the display ig at negative full scale, current output is & the minimurm (typically 4maA).

Whan the display i at positive full scale, current is a the mawimum (typically 20ma).

Voltage Ouiput: On the P2 conmactor, connect (+) R Load to pin 4 and connect (<) A Load to pin 3
When the display is at full scale, voltage output is at the minimum (typically 2V).

Whan tha display is at the positive full scale, voltage is at the maximum (typically 12V).

Unipolar Operation (X2 Mode)

Dwuring unipolar operation, the output span comesponds to only pasitive display values. The X2 hook-up makes
riegative inputs equal to zero, To select the X2 mode, connect P2, pin 13 fo P2, pin P,
Current Oufpud; On the P2 connector, first make the X2 connection, then connact (+)A Load ta Pin C

and then ()R Load to Pin 3.
When the display is at zero (0), current output i at the minimum (typically 4mA). When the display is at positive
full scale, current cutput is at the maximum (typically 20mA),
Voltage Output: On the P2 connector, first make the X2 connection, then conned (+) R Load to Pin 4

and (-) A Load to Pin 3.
Whan the display s at zero, voltage output is at the minimum (typically 2V). When the display is at positive full
scala, voltage oulput is at the maximum {(hypically 124,

4.3.5.3. Unipolar Operation (X5 Mode)

During unipolar operation, the outpul span comesponds 1o only positive display values. The X5 hookup makes
negative inputs equal to zero. To select X5, connect P2, Pin & to P2, Fin P.
Cument Qutput; On the P2 connector, first make the X5 connection, then connect (+)R Load 1o Pin C

and then {-}R Load to Pin 3.
Whan the display is at zero (0), the current output is at the min. itypically 4mA). Whaen the display is &t 40% of
positive full scale, current output is at the macimurn (typically 20ma).
Vaitage Output; On the P2 connector, first make the X5 connection, then connect [+) A Load to Pin 4

and (-} A Load to Pin 3,
When the display is at zerp, voltage cutput is at the minimum (typlcally 2V), When the display is at 40% of
positive full scale, voltage output is at the maximum (typically 12V,
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4.3. Option H - Analog Output 4.3. Option H - Analog Output
4.3.6. 10V Compliance (Excitation) Adjustment

Fin B an the P2 Edge Connector is the sense input for the 10V excitation source. Pin 5 the +10W excitation
source. For proper oparation, pin 5 must bea tied 10 pin B at etiher the ransducer ar the P2 connector, This output
can source up to 90mA. A19 (trimpot, see figure below) is the + 10V axcitation adjustment and has a range of
+GVde to +11Wde. Turn R18 clockwisa to increase the voltage. This adjustment is not important to the operation

af the DAC,

—ElS
| Sr10% CUNPLIANCE ADJ 2

=

Figure 4-6. Analog Output Trimpot Positions

CALTION: When this +10V axciter is used, the isolation between tha signal input and analog output
may be compromised. If Option T is being used cancurrently, it tao may have compromised isolation.
Option G, if present, is not affected.

4.3.7. Analog Output Adjustment

The loop load resistance range for 4-20mA oparation of this meter is 0 to 600 ohms, The loop is returned ta Pin 3
on the P2 edge connector. The output may be adjustad for either 4-20mA or 0-10 Vialt. (Refer to Figure above.)

4.3.7.1. 4-20mA Calibration
Adjust the 4-20mA current transmitter as follows:

1.

Connect a volt meter between Pins 1 (+) and 2 (-} on the P2 edge connector,

2 Connect a currant manitor 1o the transmitter loop at P2 Pin C (+) and Pin 3 (-) and measure the loop
current, or calculale the [oop current by measuring the voltage across the load resistance and dividing
that reading by the measwed value of the lad resistance.

3. Te the mater inpul, apply a patential that causes the lowest planned display reading and adjust R12
{OFFSET) until the voltage at P2 Pin 1 goes to -100mV (to get any output from the current
transmitter, this poirt must be at soma small negative potential),

4. With the display remaining at its lowest count, siowly adjust the offset tnmpot R12 back and forth until
the current iransmitter shows a small positve output curment near zero (epproximately 50-100pA).

5. Te the meter input, apply a potential that causes the highest planned display reading and adjust R17
(SCALE) for 16ma in the locp. Turm R17 clockwise to decreasea current in the loop.

B. With the display remaining at its highest count, adjust R12 (OFFSET) until the loop current reaches
20mA. Tum R12 clockwise to increase the pedestal (OFFSET) currentin the loop.

7. To the meter input, apply & potential that causes the lowest planned deplay reading and chaeck the
pedestal [OFFSET) current to werity it i 4mae I it is not 4mA, repeat steps 4, 5, and & undil it is.

4.3.7.2. 0-10 Valt Calibration

Adjust the 010 Volt Dut as Tollows:

1,
2
3.

Connect a voltmeter between pins 1 (+) and 2 (<) on the P2 edge connector,

Connect ancther voltmeter at P2, pin 4 (+) and P2, pin 3 (<) 1o monitor the analog autput,

To the meter input, apply a patential that causes the lowest planned display reading and adjust B12
(offset) untd the voltage at P2 pin 1 goes to -100mYV (to get any output, this poing must be at some
small regative potential).

With the display remaining at ifs lowest count, adjust R12 (offset] so that a small pasitive voltage is
monitored at pin 4 (approxdmately 1 to 10mVy).

To the mater input, apply a patentiad that causes the highest planned display reading and adjust R17
(scale) for 10 volts at pin 4. Turn A1 7 clockwise 1o decrease the voltage.

To the meter input, apply a8 potential that causes the (owest planned display reacdng and verity that the
output (pin 4) is still at zero (1-10mV). If it is not, repeat sieps 4 and 5 until they are balanced.
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4.4. Option P - Exciter (Standard) 4.4. Option P - Exciter (Standard)
4.4. Option P - Exciter (Standard)

4.4.1. Exciter Specs

Adjustment Range +8VDC o «11VDC
Accuracy without opfions _02% max,
Accuracy with options .16% max

4.4.2, Exciter (10V Compllance) Adjustrment

Pin B on P2 connector is the sense input for the 10V excifation sowrce. Pin 5 is the +10V excitation source. For
proper operation, tie pin 5 1o pin B at gither the transducer or P2 connector.  This oulput can source up to S0mb
H19 is the + 10V excitation adjustmant and has a rangs of +8V0DC to +11VDE, Twn BR19 clockwise to increase
voltage (Figure 4-6). This adjustment will not affect the operation of the DAC out in option H.

IMPORTANT: When using the +10V exciter, isolation between the signal input and analog output may
be compromised through exiamal connechons. If oplion T is used concurrently, it oo may have
compromised isolation. Option C is not atfactad.

4.4.3. P2 Edge Connector Pin-outs for the Exciter

Pin Function
B Senge input for +10V compliancs [excitation) sousroe.
5 +10 sompliance (excitation) sourca. Must ba tied to pin B at P2 connecion of connect pin "B* at
transducer for proper operation. Output can source up o 90maA,
2 Analog ground for pins A, B, 1, 5.
3 Analog ground for pirs G,
H Spare.
T e
! )
i
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Figure 4-7. P2 Exciter Pin-out
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