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General Features

Optional isolated 16 bit analog output. User or factory scal-
able to 4 to 20 mA, 0 to 20 mA or 0 to 10 V across any
desired digital span from + one count to the full scale
range of — 1999 to 9999 (12000 counts).

A Programmable Tricolor (Red-Green-Orange) or mono
color (red or green), 101 segment high brightness bar-
graph. Vertical or optional horizontal format.

Red 4-digit LED display with a range of -1999 to 9999
(12000 counts). Optional green digital display.

Front panel LED annunciators provide indication of setpoint
status.

Two 10 Amp Form C, and two 5 Amp Form A relays avail-
able

Auto-sensing AC/DC power supply. For voltages between
85-265V AC / 95-370 V DC (PS1) or 15-48 V AC/ 10-72V DC
(PS2).

24V DC excitation is available to power external 4/20mA
transmitters and 5 or 10 V DC excitation is available for
resistance bridge type sensors.

Provision to connect an external programming lockout switch.

Provision for external DIM switch to reduce the brightest
display setting by 50%.
Optional NEMA-4 front cover.

Automatic intelligent averaging, smooths noisy signals while
providing a fast display response to real level changes.

Software Features

Digital display and the 101 * Relay activation can be
segment bargraph can be selected to occur above (HI)
independently scaled. or below (LO) each setpoint.

Bargraph center zero function.  « Digital display blanking.
Four programmable setpoints. ~ « Decimal point setting.

Adjustable delay-on-make * Four-level brightness control
and delay-on-break time for of bargraph, digital display,
setpoints 1 and 2. and setpoint LEDs.
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TDBRO-40

101 Segment Bargraph
with 4 Digit 0.32” LED in
a 9/64 DIN CASE

Smart Tricolor or mono-color digital bar-
graph with four fully programmable set
points for monitoring, measurement, and
control applications

Specifications

Input Specs............... Depends on Input signal conditioner
A/D Converter: .......... 14 bit single slope

Accuracy: .................. %(0.05% of reading + 2 counts)
Temp. Coeff.: ............ 100 ppm/°C (Typical)

Warm up time: .......... 2 minutes

Conversion Rate:...... 10 conversions per second (Typical)
Digital Display:.......... 4 digit 0.31" LED red (std), green (optn)
Range —1999 to 9999 counts.
Bargraph Display: ....101 segment 4” red vertical (std),
green or tricolor (optn), horizontal (optn)
Polarity: .................... Assumed positive. Displays — negative
Decimal Selection:....Front panel button selectable, XeXeX<X¢
Positive Overrange:..Bargraph and top segments of digital
display flash.
Negative Overrange: First segment of bargraph and bottom

segments of digital display flash.

Relay Output:............ Two 5 Amp Form A relays and Two
10 Amp Form C relays.

Analog Output: ........ Isolated 16 bit user scalable mA or V
OIC (mA out) .......... 4-20 mA @ 0 to 500Q max loop resistance
OlV (volts out) .......... 0-10 V DC @ 500 Q or higher resistance

Power Supply: .......... AC/DC Auto sensing wide range supply
PS1 (std)................ 85-265 VAC / 95-370 VDC @ 2.5W max 4.2W
PS2 ., 15-48 VAC / 10-72 VDC @ 2.5W max 4.2W

Operating Temp.: ...... 0 to 60°C

Storage Temp: .......... —20°C to 70°C

Relative Humidity: ....95% (non condensing)

Case Dimensions: ....9/64 DIN (Bezel 36Wx144Hmm)
Depth behind bezel (5.83") 148mm
Plus (0.7”) 18mm for connectors

Weight: ..................... 9.5 0z., 12 oz when packed
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Controls and Indicators

101 Segment

Bargraph
Setpoints
indicated
LED
te);); arr:“;l;l Annunciators
9 for Setpoints
1-4
Setpoints
indicated uP
by an OFF Button
Segment
PROGRAM
Button
DOWN
Button

Seven Segment
LED Display

Front Panel Buttons

Program Button

The [P] button is used to move from one program step to the next.
When pressed at the same time as the button, it initiates the
calibration mode. When pressed at the same time as the [*! button,
it initiates the setpoint setting mode.

Up Button
When in the operational display, pressing the [#] button allows you
to view the setting of setpoint 1.

When setting a displayed parameter during programming, the
button is used to increase the value of the displayed parameter.

Down Button
When in the operational display, pressing the ¥ button allows you
to view the setting of setpoint 2.

When setting a displayed parameter during programming, the
[¥] button is used to decrease the value of the displayed parameter.

Front Panel LED Display

Annunciator LEDs
The annunciator LEDs indicate the alarm status. They are labeled
from bottom to top: SP1, SP2, SP3, SP4.

Digital LED Displays

The digital LED displays are used to display the meter input
signal readings. They also display the programming settings
during programming.

Setpoint Indication

The position of setpoints on the bargraph display are indicated by
an ON or OFF segment dependent on the bargraph display being
above or below the setpoint.

Programming Conventions

To explain software programming procedures, logic diagrams are
used to visually assist in following the programming steps. The
following symbols are used throughout the logic diagrams to
represent the buttons and indicators on the TDBRO-40 meter:

Symbol Explanation

o000 This symbol represents the
.. E1.OJJ oPERATIONAL DISPLAY,

IEI This is the PROGRAM button.

This is the UP button.
This is the DOWN button.

When a button is shown, press and
release it to go onto the next step in the
IE j direction indicated by the arrow. When two
r or more buttons are shown, each with an
arrow, this indicates that there is a number

of programming choices.

________ When two buttons are shown side by side

r :IE E and enclosed by a dotted line, they must

........ be pressed at the same time then released
to go onto the next programming step.

If an X appears through a digit, it means that
any number displayed in that digit is not rele-
vant to the function being explained.

XXXX

{AAAAAAAAAAAA
:_II: _
WCCcro
AA AL

When two displays are shown together with
bursts, this indicates that the display is
toggling (flashing) between the name of the
function and the value.

YyYvyy

[«]=]

1
L

Text or numbers shown between square

[Span] brackets in a procedure indicate the pro-

[10000] gramming code name of the function or the
value displayed on the meter display.

When the and [¥ buttons are shown
together, the display value can be increased
by pressing and releasing the [* button
or decreased by pressing and releasing the
button.

3
][]

T
LR

][]

When the and [¥ buttons are shown
with two displays, either display can be
selected by pressing and releasing the [*] or
[¥] buttons.

oD
3

HHHH
[LHLH]
[HLHL]
[LLLL]

When there are more than two display selec-
tions they are shown in brackets below the
first display and are also selectable by press-
ing and releasing the [#] or [¥ buttons.

[«][=]
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Software Logic Tree

Software Version Number Display

The TDBRO-40 is an intelligent bargraph meter with a hierarchical Whenever power is applied to the TDBRO-40 Bargraph, all segments of
software structure designed for easy programming and operation, the bargraph and digital display light up for 3 seconds. The version num-
as shown below in the software logic tree. ber of the software is displayed for 2 seconds on the digital readout and
then the meter reverts to the operational display and indicates the input
signal.
Operational Display
HEHH

MAIN [MENU

P] [#]; Sub-menu MODE

SETPOINT SETTING AND

SETPOINT SETPOINT

VIEW ONLY MODE [l VIEW ONLY MODE :‘“““‘.‘,““» RELAY CONFIGURATION MODE
1 Ccnh ' ¢ Calibration Mode See Page 4
‘AAAAAAAAAAAAAb ‘AAAAAAAAAAAAA’ ‘VVV ik —
cooR T FEl
5P P 5P Pl orrle , £UEETR
Sy, = — Yvv, — Set Setpoint 1 (SP1) ¢ 'l
aMmn N _ J1 It
Example| [T ) IJ [N e o DA M) 1]
[N
? ? E} Will only appear E
DISPLAY FUNCTION ifthe analog @
Set points can not be changed CONFIGURATION MODE I‘;“f::éﬁggm aadisssanan
in the SETPOINT VIEW ONLY MODE. See Page 6 Ffafaaidcag o Delay-on-Make (doM) :EI'I y 'I'l (N3
Calibration | § N ! v [+
Moderd CMILE | ,",'
Bargraph Display Scale f 4 | Yy E | — E
Hi Range Setting (bHi) 3 E | @
I
I <AAAAAAAAAAAAA’
1 Delay-on-Break (dob) D' o ,':,;
| Sy 1 ] BARGRAPH COLOR
y Ll' PROGRAMMING MODE
Bargraph Display Scale | TWO POINT ANALOG See Page 5
LO Range Setting (bLo) 3 OUTPUT RANGE SETTING
AND CALIBRATION NOTE: Will only
asadiisannany : Wil
Pt sepont2(sp2) 3 o F % pristit
e >
‘ | & :u““‘“““’ |
DECIMAL POINT AND Calibrate 4 HHA ! (3] *L C O , |
BRIGHTNESS SELECTION Analog) 3 C L I3 A = ‘
See Page 6 Output haa( X X X X E | @ | !
Lo, , YV SUVOVPN ,
! E : Delay-on-Make (doM) :E', [} "_' I "E : [0[:23% :
Set the Decimal Point (dp) : X A Vd I A
| Aasaaassasasa
[XeXXX] \:Auuu‘uu‘ : L P C Ol ‘: :
[XXeXX] Callbrate‘: Co 4 X S I 4 |
[XXXeX] gnalog‘ R i 1% v“ E‘
[XXXXe] “‘PU‘ uu““““ ! -
[XXXX] XXXX ok b % w J1 03]
,u“n“u“‘ | Delay-on-Break (dob) |_j ‘| 9 ! forAn]
Display Brightness (br) : 4 vy 1 ‘ @ [rEd] :
Gy, — [N PYYTVIIVIVIVYS
)| [+ DIGITAL CALIBRATION NOTE: The BL-B51D40 B 5 o :
_, E MODE has only 2 set points. @ \:'_ ' L E‘
e
See Page 8 Asankassassnsn o _ I
sepoint3sP3) 3 o A ! Jrn 1
DIGITAL SPAN SELECTION I I 2 | [orAn]
Yrvv — |
FOR ANALOG RANGE OUTPUT U ! [Ed] |
NOTE: [dob] [dom] ¥ AAAAAAAAAAL
See Page 6 vy Functions are only ‘:A [ " :
X X X available for SP1 and SP2 @ '3 |
I
l ' | <AAAAAAAAAAAA | |
:‘ ”_' i E: @ Setpoint 4 (SP4) § ’_, Lk ! " :
AAdasasasasa Yy orAn
‘ ‘ {=yula) % RIICHE @ req
‘ XXXX E: Span ¢ l 1 l’l» R o :‘u“““““ !
Will only appear if the analog ! ) " 1 _'
output option is installed ! @ Pl !
SR | XXXX @ e | |
> | 4—@ Relays Activation [rLYS] ¢ — !
:"ul_ll_ (W] | ‘ (H) High the relay 3= | ] ':,E ! !
| X X X X E ! v energizes when the 4y, E ! [orAn]
| ]! — setpoint is exceeded 111 | [fEd]
”””””” ! (L) Low the relay | I N
energizes below the [LHLH]
: Err. Any new setpoint. Setpoint are [HLHL]
L Massssssanans i indicated from left to right [HHHH]
Bargraph Center Point setting canceled g
Display Selection (Cto) 1 C 'I: (] E antct{ previous SP1, SP2, SP3, SP4
vy, — settings are
_CC retained
ar s
ornr
! asainaniany
Display ON/OFF — >
Sang(asp 3] 15 P 15 Second Program Timeout
vy E .
o l‘l ¥ The meter has a 15 second program timeout. If no buttons are pressed for 15 sec-
or C onds, at any stage of the programming sequence the meter will exit the programming
P mode and return to the operational display. Any program changes that were made
prior to pressing the [PJ button in the preceding step will not be saved.
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Setpoint Setting and Relay Configuration Mode

The following programming steps are required to enter the setpoint values and config- Operational Display
ure the relay functions in a meter with four relays using four setpoints. Generally if less o030
than four relays are installed the software auto detects missing relays and deletes ref- (Y g

erence to them from the menu. In some cases setpoints without relays are operational
for display only purposes.

STEP A

SETPOINT SETTING

STEP A Enter the Setpoint Mode AND RELAY
1) Press the [Pl and [¥] buttons at the same time. Display toggles CONFIGURATION MODE

between [SP1] and the previous SP1 setting.

STEP B Set Setpoint 1 (SP1) STEPB < ,_ '-, 'AE
1) Using the [#] and [¥] buttons, adjust the display to the desired SP1 value. S - ':_ +
2) Press the [P| button. Display toggles between [doM] and the previous ,' "
[doM] setting. =
STEP C Set the SP1 Delay-on-Make (doM) Delay Time Setting
1) Using the [*] and [ buttons, adjust the display to the desired [doM] value p “,““f—‘,‘,‘-‘,.
(0 to 9999 seconds). The reading must continuously remain in an alarm STEP C il:l i E
condition until this delay time has elapsed before the relay will make M I
contact (energize). (H]
2) Press the [P] button. Display toggles between [dob] and the previous
[dOb] Setting' AArAasrALLLL
STEP D Set the SP1 Delay-on-Break (dob) Delay Time Setting seen 3 o bt
1) Using the [#] and [¥] buttons, adjust the display to the desired [dob] value vy >,—,
(0 to 9999 seconds). The reading must continuously remain in an non-alarm L
condition until this delay time has elapsed before the relay will break contact
(de-energize).
2) Press the [Pl button. Display toggles between [SP2] and the previous Aassasanaasay
SP2 setting. stere 3 L 71
:VVV _‘ ' '_ :
STEPE Set Setpoint 2 (SP2) ﬂ
1) Using the [#] and [¥] buttons, adjust the display to the desired SP2 value. =
2) Press the [P| button. Display toggles between [doM] and the previous
[dOM] settlng AAAAAAAAAAAL
. . sTEPF 3 - 1M
STEP F Set the SP2 Delay-on-Make (doM) Delay Time Setting ol I
1) Using the [#] and 3 buttons, adjust the display to the desired [doM] value vy M
(0 to 9999 seconds). The reading must continuously remain in an alarm con- (]
dition until this delay time has elapsed before the relay will make
contact (energize). @
2) Press the [P] button. Display toggles between [dob] and the previous :‘““‘,““,“ <
[dob] setting. STEPG 1 goo
STEPG S i i I
et the SP2 Delay-on-Break (dob) Delay Time Setting L
1) Using the [ and [¥] buttons, adjust the display to the desired [dob] value (0
to 9999 seconds). The reading must continuously remain in an non-alarm N
0 [doM] or [dob]
condition until this delay time has elapsed before the relay will break contact FYVIVIVIVIIIYE
(de-energize). STEPH 5 ’_, "_' _,' :
2) Press the [Pl button. Display toggles between [SP3] and the previous Yvv '_'
SP3 setting. L
STEP H Set Setpoint 3 (SP3) (No [doM] or [dob]) @
1) Using the [#] and [¥] buttons, adjust the display to the desired SP3 value. NoldoMjorfact] ¥
2) Press the [P| button. Display toggles between [SP4] and the previous ster1 ¢ i |‘E
SP4 setting. e J0
vy l_'
STEP | Set Setpoint 4 (SP4) (No [doM] or [dob]) (M
1) Using the [#] and [3] buttons, adjust the display to the desired SP4 value.
2) Press the [P] button. Display toggles between [rLYS] and the @

previous relay setting.

Please Continue On Next Page.
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Setpoint Setting and Relay Configuration Mode Continued

STEP J

Set Relay Activation mode [rLYS]

(H) High the relay energizes when the setpoint is exceeded. (L) Low
the relay energizes below the setpoint. The setpoint is indicated from

left to right SP1, SP2, SP3, SP4.

1) Using the [*] and B buttons, adjust the reading on the display to
the desired relay settings: [LLLL], [LHLH], [LLHH], [HHHH].

2) Press the [P] button.

If a mono-color red or green display is installed then the Setpoint Relay Programming

Mode is now complete and the meter returns to the operational display.

If a tricolor bargraph display is installed then the Bargraph Color Programming
Mode will be entered and display toggles between [COL] and the previous set-
ting. Color selection menu will be displayed.

Bargraph Color Programming Mode

For safety, the tri-color bargraph is designed like a traffic light, to display either
red, orange or green, but only one color at a time. The color to be displayed is
selected in two ways.

First (Step K) is to select the color to be displayed, when the bar is “below*”,
whichever set point is set to the lowest position.

Second (Steps L, M, N, and O) is to select the color to be displayed when the
bar is above each specific set point, regardless of the order or position to which
the set points are set.

However, if two or more setpoints with differently specified colors are positioned
at the same set point value, the color specified for the set point with the highest
Identifying number will be displayed. When set points are set to the same value,
the SP4 color overrides the SP3 color, the SP3 color overrides the SP2 color,

and the SP2 color overrides the SP1 color.

STEP K Select Bargraph Color when the bar is BELOW* the Setpoint that

STEP L

STEP M

STEP N

STEP O

The Bargraph Color programming mode is now complete.

is set to the lowest position

1) Using the [*] and ¥ buttons, select the desired bargraph color

[grn], [oran] or [red]

2) Press the [P] button. Display toggles between [CSP1] and the

previous color setting.

Select Bargraph Color when the bar is ABOVE* SP1 Setpoint
1) Using the [*] and B buttons, select the desired bar graph color

[grn], [oran] or [red]

2) Press the [P] button. Display toggles between [CSP2] and the

previous color setting.

Select Bargraph Color when the bar is ABOVE* SP2 Setpoint
1) Using the [*] and B buttons, select the desired bargraph color

[grn], [oran] or [red]

2) Press the [P] button. Display toggles between [CSP3] and the

previous color setting.

Select Bargraph Color when the bar is ABOVE* SP3 Setpoint
1) Using the [*] and B buttons, select the desired bargraph color

[grn], [oran] or [red]

2) Press the [P] button. Display toggles between [CSP4] and the

previous color setting.

Select Bargraph Color when the bar is ABOVE* SP4 Setpoint
1) Using the [*] and B buttons, select the desired bargraph color ‘

[grn], [oran] or [red]

2) Press the [P] button. The meter exits the setpoint mode and

returns to the operational display.

{AAAAAAAAAA_AA’
seey - | H G
MR
[y
[LHLH]
_@ [HLHL]
l [HHHH]
Operational Display
o000
. 20
BARGRAPH COLOR
PROGRAMMING MODE
NOTE: Will only
appear if a tricolor
display is installed
v
‘:A:A;A:;AIA;A; T
B [P |
stepk 3 LIL !
| o _ _|&
| J1 N3
: [orAn] I
| [rEd] !
[
[
#AAAA_AAA_AAAA& |
_CQal: |
STEP L \:v,_ 01 |
: vv‘glz, _ ‘
‘ Jr R
! [orAn] |
: [rEd] |
[
\{AAAAAAAAAAAA‘
DI I I B 4 ‘
STEP M ‘i,— _, , '_ : :
| vy f |
| b
I [orAn] !
| [rEd] :
:‘AAAAA_AAA_AAA_AA’ |
stepn $- C O 13 !
RS N | S
‘ o_ _|&
| Jr niE
: [orAn] I
| [rEd] :
|
‘AAAAA_AAA_AAAA |
[ >
STEP O i,: ,:, ,L' L,': |
: vv;gl:l o ‘
| Jr R
I [orAn] |
S Sl =)
— Operational Display
o000
b 2O 0. 0,
Oa
or
U or
| L1 99 9*esse

*Note: For horizontal display formats BELOW*

should be read as, “to the left” and ABOVE*
should be read as, “to the right”.
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Display/Bargraph Function Configuration Mode

STEP A Enter the Calibration Sub Menu Mode

1) Press the [Pl and [#] buttons at the same time. Display toggles
between [CAL] and [oFF]. (See Bargraph display scale range
setup on page 7)

2) Press the [P button. Display toggles between [bHi] and the
previous setting.

Set the Bargraph Display Scale Range (See example page 7)

1) Using the [#] and B buttons, adjust the display to the desired
high parameter reading, e.g. 6000 counts.

2) Press the [Pl button. Display toggles between [bLo] and the
previous setting.

3) Using the [ and [¥ buttons, adjust the display to the desired
low parameter reading, e.g. 4000 counts.

4) Press the [Pl button. Display changes from [oFF] to [dP].

Decimal Point and Brightness Selection

STEP C Set the Decimal Point

1) Using the [*] and [¥] buttons, adjust the display to the desired
decimal point setting.

2) Press the [P] button. Display toggles between [br] and the
previous brightness setting.

Set the Bargraph and Digital Display Brightness

1) Using the [*] and [¥] buttons, adjust the display to the desired
brightness setting (4 is the brightest setting).

2) Press the [P| button. Display toggles between [AnHi] and the

previous [AnHi] setting.

STEP B

STEP D

Note: If at this point, the display skips directly to STEP G and toggles
between [Cto] and [oFF], the software is detecting that the optional analog
output hardware is NOT installed.

Digital Span Selection for Analog Range Output

STEP E Setting the Digital Reading for Analog High Output
1) Using the [*] and B buttons, adjust the display to the desired
digital value at which the analog high output will occur.
2) Press the [P| button. Display toggles between [AnLo] and
previous [AnLo] setting.
STEP F Setting the Digital Reading for Analog Low Output
1) Using the [*] and ] buttons, adjust the display to the desired
digital value at which the analog low output will occur.
2) Press the [Pl button. The display toggles between [Cto] and
[oFF].

Note: Any two digital scale points from —1999 to 9999 can be selected. The digital

scale points for analog high and analog low can be reversed for reversed 20-4 mA

output. The span of the digital scale can be as small as two counts however small

spans cause the 16 bit D to A to increment in stair case steps.

STEP G Bargraph Center Point Mode Selection (See example on next page)

1) To select bargraph center point mode, press the [#] or [¥]
button. Display changes from [oFF] to [on].

2) Press the [P] button. Display toggles between [diSP] and [on]
or [oFF].

Digital Display ON/OFF Selection

1) To set the display to [oFF], press the [*] or [} button. Display
toggles between [diSP] and [oFF].

2) Press the [P] button. The display exits the calibration mode
and returns to the operational display. Only the bargraph
display is on and the digital display is off.

STEP H

If the digital display is selected to be off, pressing any button to

make programming changes or to view setpoints activates the digital dis-
play. When the procedure is complete, the digital display will then automati-
cally switch off.

The Display/Bargraph settings are now complete.

From Digital Calibration
Mode See Page 8

CONFIGURATION MODE

SR w

iCoriLs

A AAS _'_
orr

DISPLAY FUNCTION

{AAAAAAAAAAA‘>
I I I B <
b l_l S @
e C 1M
Example (W EERAN
r STEP B @
See Example of Bargraph | ¢ “‘,““““‘:
Display Scale Range < —_ >
Set Up Mode on Page 7 | 3 oL o
w1 A
Example wiIRRERE
oo |
STEP C A1
[XeXXX]
[XXeXX]
[XXXeX]
[XXXXe]
XXXX]
:AAAA'AAAAAAAAA:
STEP D 3 or @
)| ]
I
Will only appear if the
analogoutput option
is installed
I l;_A,?AiAAilAA;A;Arbi -
[ I I <
STEPE M 8

STEPF

r STEP G

See Example of Bargraph
Center Point Display Mode
Selection on Page 7
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|

|
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Bargraph Display Scale Range Setting

(Step B pg.6)

The bargraph display range can be independently scaled to display
any portion of the digital reading up to a maximum full scale bar-
graph display of 100 counts. This provides an enhanced visual bar-
graph indication for those applications where the normal operating
range is less than the full scale input range of the digital display.

This feature is set when the meter display toggles between [bHi]
and [0000] to set the high parameter, and between [bLo] and [0000]
to set the low parameter.

For Example:
If the full scale range of the meter has been set from O-
10000 counts, but the normal operating range of the input
signal is 4000-6000 counts. The bargraph high parameter
[bHi] can be set to 6000 and the bargraph low parameter
[bLo] can be set to 4000.

This means that although the meter digitally displays all
signals between 0-10000 counts, the bargraph display only
begins to function at 4000 counts and reaches full scale
indication at 6000 counts. Higher counts cause the bar-
graph display to indicate an overrange by flashing.

Ends at
6000 counts

5000 counts
display at
midpoint

No display

Starts at
4000 counts

Bargraph Display Scale Range Setting Example

Input Signal of 5000 counts
Bargraph lights up from 4000
to 5000 counts

Input Signal of 3999 counts
Bargraph does not light up

Bargraph Center Point Display Mode Selection (Step G pg.6)

When the bargraph center point mode is enabled, the center seg-
ment of the bargraph becomes the midpoint of the bargraph full
scale range. Depending on the size of the input signal, the bargraph
lights up from the center segment (2500 counts in the example
below) up to the position of a signal higher than 2500 counts, or
from the center segment down to the position of a signal lower than
2500 counts.

Example of Setting the 1 2 3
5000 — 5000 —— 5000 ——

Center Point Bargraph Mode As signal

increases
4000 -

If the meter's full scale range is
5000 counts, the midpoint is  Sum

2500 counts. If a signal of 2500 5% | | G o
counts is applied only one seg- %%~ 2500+ 2500
ment at the 2500 count mark J
will light up. If a signal of 4000

counts is applied the segments 1°§°
between the center segment docrenses
(2500 counts) and the 4000 0o—= 0—— 0——

count mark light up. m m m

If a signal of 1000 counts is
applied, the segments
between the center segment
(2500 counts) and the 1000
count mark will light up. PV Ve e 1V——

As signal
increases

Measuring Bipolar Signals

Center
Point
Single Center Center

The TDBRO-40 may also be Bar Lit Point Point
calibrated to display bipolar  °'— oV ovT
signals like £ 1V, £ 10 V or —1

to +5 V. When the bargraph is o500
calibrated for symmetrical sig- as signa
nals and the center point dis- decreases
play mode is selected, it func- V- — V= — ~TV——
tions as a center zero meter. m m m

Two Point Digital Calibration Mode

SEE PAGE 8

This mode enables the meter to be calibrated by applying a
high input signal, entering the desired reading for that signal,
then applying a zero or low input signal, and then entering the
desired 0 or low reading. The meter then automatically calcu-
lates and programs in the requisite scale factor, within the fol-
lowing parameters.

1. Positive and negative signals may be applied, but the
difference between the high and the low signal inputs must
be at least 1000 counts or Err will be indicated.

2. Positive and Negative values for the desired reading can be
entered, but the scale factor created can not exceed the
Digital Display Span capability of the meter which is 12,000
counts between —1999 to 9999.

3. The internal Signal Span is limited to 3 V DC between
— 1V DC to + 2V DC. Any outputs from an Input Signal
Conditioning module that exceed these limits will cause the
meter to indicate overrange regardless of the Digital Display
Span scaled.

Note: Most input signal conditioners have provisions for analog
calibration and scaling. If the meter is set to read zero with a
zero input (shorted input), and to read 1000 with a 1.000 V
input, any pre-calibrated signal conditioner with an output that
does not exceed — 1V to + 2V, will read correctly in the meter
without any further calibration.

g TRBRO-40
w U0DO000D00O0O00O0O0
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Digital Calibration Mode

STEP A Enter the Calibration Mode MAIN MENU
1) Press the [P] and [#] buttons at the same time. Display toggles between [CAL] and [oFF]. Operational Display

2) Press the [# or [¥] button. Display changes from [oFF] to [on].
3) Press the [P] button. Display toggles between [CAL] and [out].

Note: If at this point, the display skips directly to STEP C and toggles between [SPAn] and the
previous [SPan] setting, the software is detecting that the optional analog output hardware is NOT

TWO POINT ANALOG
STEP D Set the Meter’s High Input Signal Reading on the Digital Display outru rance [ LA
1) Apply a high input signal to the meter. AND CALIBRATION
2) Using the [#] and [¥ buttons, adjust the digital display to the desired reading for the

applied high input signal.

N arn
installed. STEPA Ca"b;;‘ggg§ C ,’:,' ,’_ E
STEP B Select Two Point Digital Calibration of Input Signal T or ,': %
1) Press the [#] or [} button to select CAL [iP] for input signal calibration. DECIMAL POINT _
2) Press the [P} button. Display toggles between [ZEro] and the previous zero setting. e Qo n
Will only appear if the
STEP C Set the Meter’s Low Input Signal Reading on the Digital Display e S
1) Apply a zero or low signal to the meter. (Positive or negative values are allowed) STEP B Calbration | 3 ‘j,‘E :
2) Using the [*] and [*] buttons, adjust the meter display to the desired reading for the Mode 13 C L |
applied low input signal. | P % |
3) Press the [Pl button. Display toggles between [SPAN] and the previous span setting : au l': !

3) Press the [Pl button. STEP G Zero i,IlF rot
The Digital Calibration Procedure is now complete. M XXX X (2]
If the digital calibration was successfully completed, the menu branches to the Display Function [+
Configuration Mode, (see page 6) and the display flashes [bH1] and the previous setting. @
ERROR Indicates Unsuccessful Calibration STEPD Span i]::; ,lji:,l;_"i
If the calibration was unsuccessful, the display indicates [Err], the new calibration settings just R 4 0
entered will not take effect and the previously stored setting will remain. The three most likely XXXX
causes of an error during calibration are: (P}----

v

1) The full scale and zero signals were too similar. The full scale signal must be at least 1000 C_ _

counts greater than the zero or low input signal (positive and negative values are allowed). [

2) The scaling requirement exceeded the capability of the meter (—1999 to 9999). [p] f;;:;g dn::dss:gci%us

3) No input signal present, or incorrect connections. settings are retained
DISPLAY FUNCTION

Two Point Analog Output Range Setting and Calibration CONFIGURATION MODE

fAAAAAAAAAAAA»
<
<

STEP A Enter the Calibration Mode Y=
1) Press the [F] and [*] buttons at the same time. Display toggles between [CAL] and [oFF]. HHHE %
2) Press the [# or ¥ button. Display changes from [oFF] to [on]. =

3) Press the [P| button. Display toggles between [CAL] and [out] input calibration.
Note: If at this point the display skips directly to toggle between [SPAn] and the previous [SPAn], the

See Display Function
Configuration Mode Page 6

software is detecting that the optional analog output hardware is NOT installed. ]
STEP B Enter the Analog [oUT] Output Mode RN
1) Press the [P] button. Display toggles between [CLo] and an internal scale factor. orEPE L T ok
| vy
STEP E Set or Calibrate the [CLo] Low Analog Output Range Analog | -
1) Select the voltage or current loop output header position on the output module. (See "o XXXX

Component Layout on page 11). |

2) Connect a multimeter to pins 17 and 18 on the output module. (See Rear Panel Pinouts e
on page 10). Using the [#] and [*] buttons, adjust the analog output to the desired low catbte 13 L T
value as shown on the multimeter display. CLo may be adjusted to any value from g’:ﬁ:ﬁﬁ ! M

—0.3 mA to 17 mA (mA output selected) or from —0.6 V to 8 V (volt output selected) p
3) Press the [P] button. Display toggles between [Chi] and an internal scale factor. T L e e

STEP F Set or Calibrate the [Chi] High Analog Output Range
1) Using the [#] and [¥] buttons, adjust the analog output to the desired high value as
shown on the multimeter display. Chi may be adjusted to any value from 17 mA to
21 mA (mA output selected) or from 8 V to 10.3 V (volt output selected)
2) Press the [P] button. The display exits the calibration mode and returns to
the operational display.

Note: Having established the Low and High range of the analog output, the digital span can now
be selected which will set the two digital points between which the analog output will occur.
(See Digital Span Selection on page 6).
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Panel Adapter

Fits 6” Edgewise Pointer Meter Cut-Outs

The a,l,dapte’f snaps on the 36x144} mm When extra panel
(1.427x5.69”) case and enables single unit or mounting tightness
stack mounting in an existing 6” edgewise is required, order the N
pointer meter cut-out. optional screw mount clip.

2 C‘% Adapter uses wide jaw
X mounting slide clips.

éi

~ =l .
{@ Width: 43.7 mm to 48 mm
I (1.72") to (1.89")
Height: 143.4 mm to 149 mm

(5.62") to (5.88")

Two bezel trim strips are provid- ——— 3
 ——— @J - ed with each adapter to finish off
& the edge of each individually
Panel Adapter mounted meter or the edge of
Part #: OP-PA/144X36 each stack mounted array. Bargraphs are available

with the bar either to the
left or right side to match
mechanical meters that
have left or right sided
pointers.

omIMTI> O>
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Functional Diagram

13579

m Socket for Input Signal
Conditioning Module
1 T e
@ ::::\Vz;r::f(::tput 2 Input Lo ') ) 1M 1| Muttiplexer |- + 5V
@ aifterent s fgvsvoe T orz | glfier ——
Please see the 4 o 5VDC 012 T Amplifier GND
@ specific module 5 +24VDC e T } 100
data sheet for ® 14Bit @+5V
@ details. 1 6_. §  Analog Common Single
7 o RefHi T i\?é)eD 90
8 o System Ground }GND
@ Ba;ijzgf’a\éé o M A 80 sp ]
@ Reference 10 0 24V Retun Pr:":’(lz‘grs%or o4
S GND 70 3
sy v Relay Activation LEDs
SP3 60 o2
+5V o1
SP1 M 50
:> III):;s_p\ay
o mver Y 40==——7@— Bargraph Segments
N
SP4 30
5V '
SP2
20
- or Programming Buttons
Analog+ [ IsolaleodlGB\ISlgmaDeltaDto/; | 10
Analog — -I:MmA Select Header |V|T§fBg1—_ . pe
Program Lock (0”0 15V D0 v o
Common aND | -— Digital Display
Dim L0 I=wsvoor 50,
Optonal Isolated +5V DC @
AC Neutral, - DC @3} Eltemal _[Switching ﬂ YGND -
Grounding | Supply -5V DC
AC Line, + DC Pin 3 T v oS0
AC/DC Power Input
Connector Pinouts
This meter uses plug-in type screw terminal connectors Ss oe1 s o
H H NO NC NO NC LOCK DIM
for all input and output connections. The power supply spus't” ser NOspau\C oo o
connections (pins 23 and 24) have a unique plug and ‘ ‘ ‘
socket outline to prevent cross connection. The main looolooool oo sol B
board uses standard right-angled connectors.
Replacement 2-, 3-, and 4-pin plug connectors are avail- e copuzIuL wswaxn FH
able (see Accessories on page 20). 999 898§ !
o g 50 e Mot
O35 {050 | Analog or
WARNING: AcC and DC input signals and power supply s e e Caes  OuR R

voltages can be hazardous. Do Not connect live wires to
screw terminal plugs, and do not insert, remove or handle
screw terminal plugs with live wires connected.

Note: The sequence of setpoint outputs on meters shipped prior to 2002
was 1-2-3-4. The sequence is now 3-1-4-2, enabling delay on make
(dom) and delay on break (dob) to be used with both Form “C” relays.

Pin Descriptions

Input Signal — Pins 1 to 6 20 mA) or V (0 to_10 V) output is header selectable.

. . . " Pin 19 Programming LOCK. By connecting the LOCK pin
Pins 1 to 6 are reserved for the input signal conditioner. to the COMMON pin, the meter's programmed
See the data sheet for the selected input signal conditioner. parameters can be viewed but notpchan ed.

: : Pin 20 COMMON. To activate the LOCK or DIM functions
Pins 8 to 15 - Relay Output Pins from the rear of the meter, the respective pins have
Pin8  SP3 NO. Normally Open 5 Amp Form A. to be connected to the COMMON pin. This pin is
Pin9  SP1/3 COM. Common for SP1 and SP3. connected to the internal power suppB/ round.

Pin 10 SP1 NC. Normally Closed 10 Amp Form C. Pin 21  DIM. By connecting the display dim (DIM) pin to
Pin 11 SP1 NO. Normally Open 10 Amp Form C. the COMMON pin, the display brightness setting
Pin 12 SP4 NO. Normally Open 5 Amp Form A. is halved.

Pin 13 SP2/4 COM. Common for SP2 and SP4.

Pin 14 SP2 NC. Normally Closed 10 Amp Form C. Pins 23 and 24 - AC/DC Power Input

Pin 15 SP2 NO. Normally Open 10 Amp Form C. .

. . Auto-sensing AC/DC power su%pl . For voltages between
Pins 17 to 21 - Rear Panel Switches 85-265 V AC / 95-370 V DC (P 1§/or 18-48 V AC/10-72V
Pin 17 ANALOG OUTPUT (+). mA (0 to 20 mAi to 20 mA) DC (PS2).

or 0 output is header selectable. ; ;

; Pin 23 AC Neutral / —DC. Neutral power supply line.

Pin 18 ANAS'OG OU-I)PU-IP(_)' mA (0 to 20 mA/4 to Pin 24 AC line / +DC. Live power gupply Iing.p y

Connectors

Standard plug-in screw terminal blocks provided by Numatics:

WARNING
AC and DC input signals and power
supply voltages can be hazardous.
Do Not connect live wires to termi-
nal blocks, and do not insert, remove or han-

Pin Socket Pin Socket

Pin Socket

. . . . | it P Right-: led ight-
dle terminal blocks with live wires connected. Screw Terminal Plug Scrow Terminal Plug Scron Tl plug
Page 7 Numatics Actuator GrouE 2/20/02 TDBRO-40
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Component Layout

Relay Activation LEDs

Typical Input Signal Conditioner

DCVOLTS SW . MT—
T ELES 8, : ol
m ‘e = o

| PR

aaaaaaa PAN Dcrsed

CLELECCLLLELELEL L

! = - Relay
0 Connect = Activation
Bas === |
@ - T OO Board o e
SP1 Driver
O = - m -
[ UL
1 [ e —
[ —
T H =

-
U

Programming
Buttons

High Voltage
[Transformer is
Colored Grey

|

o
-MO-
QL

Display
Driver Board
Display Dual Display
Board (Front) Board (Front)

—® 0 ::

Coesse 5o e o o)

= T
SP3
@ C)- IEEE @ Optional Analog E ‘ === 2=

Output Module .

I i Wy S
L.
1
sp2 |NHEN

41020 mA (0 to 20 mA) Analog Output O0to 10V DC
Selection Position Selection Header _ Selection Position

Analog
output
board

placed
on edge
here

Horizontal Bargraph Order Code FL-B101D40-HRR (Standard)

Linear Potentiometer Input Signal Conditioning Module

IR03: Linear Potentiometer 1KQ min

Digital Scalin
9 9 Input | POTENTIOMETER

Ll ¢ Sk
fond) g @ %®

PIN 3

1KQ Minimum
1MQ Maximum

oo b
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Case Dimensions

PANEL CUTOUT FRONT VIEW SIDE VIEW Panel Adaptor to fit existing 6" Edgewise The ad
Case will mount in standard DIN coutouts Pointer Meter Cut-Outs P/N.(OP-PA/144x36) the%%x?%?ﬁrr;aps on
4 places 32?;?2:(5%14") St?)lgif:\!\\lm Max. panel thickness Adaptor uses wide jaw mounting slide (1.42'x5.69") case and
7.5mm(0.3") 0 S clips.P/N.(75DMC144368) enables single unit or
—paz — - stack mounting in an
—f_._ 3 -\ 100 existing 6" edgewise
905 pointer meter cut-out.
3mm(0.12") * 3
9/64 DIN 1asmm eI * When extra panel
cutout (5'2|5 ) 31me¥ 70< 3 Smm S .
spacer 11 22 o (527" mounting tightness is
8 places y_o;alc ’ 2 b 137.7mm | To open rear cover, Mosaic required,
itting 144mm | s @ | ' (5.42") use a small flat d|f Fitting order the optional
(5.69") /64 DIN blade screw driver.
“1 utout Press down lightly 142.3mm
ol | o pacer to release catch and| [ (5.62")
138mm 20 leaver outwards.
(5.45") u}
104 o°
gnug 25‘3 gfmm od o' L
itting :
a22mm EEEE g !
(127 &5
v - - Two bezel Trim 9
Loose ] —| " ~  Strips are supplied with —
|‘-33"‘,"“"| Fitting |<—36mm—-|;|nm -~ ?651[?3? T_FOV additional strength, eacﬂ Panel A)c?aptor
(1.39 (1.42" (016" 9/54 DIN extra Mounting Slide Clips
*Metal Surround Case: typical cutout can be ordered and doubled up Black is

one behind the other.

Trl;esze dimg)n(s);iso?s arx]re irt}g:reased spacer P/N. (75-DMC144X36) The Metal Surr[\c/;lur;dI standard.
y 2mm (0.08") when the case uses Metal
metal surround case is installed. Push-On Connector Screw Mount Clips
for Fl series 10 board and has a max
< TOP VIEW 6mr§6.5mm (.05" panel thickness
W [ ing of
Panel adaptor plates are (0.24") ______ mounting of
available to retrofit most | O L } 7mm(028")
existing panel cutouts. n T mm
e ° H (311?2'? (I.34")
O ] ‘ {
1= T T
Splash Proo! Lens Cover e ) /Mot Suround Gase
PIN.(OP-N4/144X36 ) o 117.5mm . ‘Sﬁgg‘h%?f ) is pre-installed at the factory and cannot
(0.20°) (4.64") Connector be removed without damage to the case.
Hinged Clear Face Plate Covers Metal Surround Case

Base
Cover

~~—Removable
Key-lock

O-ring
Gasket ™

Panel

9/64 DIN
36x144 mm
(1.42"x5.69")

Safety
Catch

- Y g P/N: OP-MTL144X36
. Maximum panel thickness
NEMA-4X Clear Lens Cover Part #: OP-N4/144X36 S mounting with the 9/64 DIN metal
surround case is 7 mm (0.28")

WARRANTY USER’S RESPONSIBILITY
The supplier warrants that its products are free from defects in material and workmanship under We are pleased to offer suggestions on the use of our various products either by way of print-
normal use and service for a period of one year from date of shipment. The supplier's obliga- ed matter or through direct contact with our sales/application engineering staff. However, since
ti . . ; ; . ; we have no control over the use of our products once they are shipped, NO WARRANTY
ions under this warranty are limited to replacement or repair, at its option, at its factory, of any WHETHER OF MERCHANTABILITY, FITNESS FOR PURPOSE. OR OTHERWISE is made
of the products which shall, within the applicable period after shipment, be returned to The sup- v -

beyond the repair, replacement, or refund of purchase price at the sole discretion of The sup-
plier. Users shall determine the suitability of the product for the intended application before
the satisfaction of The supplier to be thus defective. The warranty shall not apply to any equip- using, and the users assume all risk and liability whatsoever in connection therewith, regardless
ment which shall have been repaired or altered, except by The supplier, or which shall have of any of our suggestions or statements as to application or construction. In no event shall The
been subjected to misuse, negligence, or accident. In no case shall The supplier’s liability supplier’s liability, in law or otherwise, be in excess of the purchase price of the product.
exceed the original purchase price. The aforementioned provisions do not extend the original
warranty period of any product which has been either repaired or replaced by The supplier.

plier’s facility, transportation charges pre-paid, and which are, after examination, disclosed to

The supplier cannot assume responsibility for any circuitry described. No circuit patent licens-
es are implied. The supplier reserves the right to change circuitry, specifications, and prices
without notice at any time.

Local Distributor Address:

NN/ 2
Actuator Group
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