








5.2.2 LF (Line Feeds) Number Entry (A9)

1. While in the User Menu mode, scroll to "A 9", then scroll down once using the
ZERO key to enter the Line Feeds menu.

2. The display will momentarily show "LF", followed by the current line feeds value.

Use the four directional keys (shown in Figure 5-1 above) to adjust the displayed
value to the actual line feeds value. Increase the flashing digit by pressing the
UNITS key. Decrease the flashing digit by pressing the ZERO key. Pressing the
PRINT key or the TARE key will change the position of the flashing digit.

4, After setting the exact value, press the NET/GROSS key to save the line feeds
value. The display will show "SET" momentarily, then revert back up to A9.
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LCD Annun- LED Annun- MEANING
ciator ciator
>0€ ZERO Better known as the “Center of Zero” annunciator, this light is active when-
ever the displayed weight is within + 0.25 divisions of true zero.
N NET Indicates that the indicator is displaying net weight.
G GROSS Indicates that the indicator is displaying gross weight.
T TARE Indicates that a tare weight has been established in the system.
Ib, kg Ib, kg, PCS Indicates the unit of the displayed weight. PCS stands for “pieces”.
‘ ‘ STABLE This light is on whenever the scale is stable.

7.2 KEYBOARD

TABLE 7-1: TI-500 Series Annunciator Definitions

The keyboard is composed of five function keys. Refer to Figures 7-3 and 7-3a for the overall layout
and key locations.

FIGURE 7-3: Function Keys Layout — non-battery powered units

FIGURE 7-3a: Function Keys Layout — battery powered units

NOTE: On earlier units, the UNITS key is labeled as LB/KG.

7.2.1 FUNCTION KEYS

Units — This key toggles the indicator among the available weight units if enabled in the User
(“A”) menu. Available weight units include Ib, kg and pieces'. See Chapter 5 for more infor-
mation.

! Newer units only.
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APPENDIX A: SPECIFICATIONS

ANALOG SPECIFICATIONS

Full Scale Input Signal 30mV, including dead load

Minimum Sensitivity - Non H-44 0.4 nV/grad

Minimum Sensitivity - H-44 1.0 uVv / grad

Input Impedance 30MQ, typical

Internal Resolution - TI-500,

TI-500E, TI-500E-SS Approximately 260,000 to 325,000 counts
Internal Resolution — TI-500-SL Approximately 150,000 counts

Internal Resolution — TI-500-BW,

TI-500-SSB Approximately 130,000 counts

Display Resolution 50,000 display division max
Measurement Rate 10 Meas/sec, nominal

System Linearity Within 0.02% of FS

Calibration Method Software Calibration, with long term storage in EEPROM
Excitation Voltage — TI-500,

TI-500E, TI-500E-SS +10 VDC, 4 x 350Q load cells

Excitation Voltage — TI-500-BW,

TI-500-SSB, TI-500-SL +5VDC, 4 x 350Q load cells

DIGITAL SPECIFICATIONS

Microcontrollers

e Intel 80C32
e  Winbond W78E58
e  Winbond W78E516
Program Memory e 64K x 8, external to uC
e 32K x 8, internal to unC
SRAM: e 256 x 8, internal to uC
e 64K x 8, external to uC
e 256 x 8, internal to nC
EEPROM: 64 x 16, external to uC
Digital Filtering Software selectable
SERIAL COMMUNICATIONS
Serial Port Full Duplex, 1200, 2400, 4800, 9600, 19200 Baud
8 data bits, no parity, 1 stop bit
7 data bits, odd parity, 1 stop bit
7 data bits, even parity, 1 stop bit
7 data bits, no parity, 2 stop bits
OPERATOR INTERFACE
Display — LED Indicators 0.56" (14 mm) 7-segment, LED, 6 Digit
Display — LCD Indicators 0.8" (20 mm) 7-segment, Liquid Crystal, 6 Digit
Additional Symbols Net, Gross, Stable, Tare, Ib, kg, Zero, PCS
Keyboard 5-key flat membrane panel
POWER
Alkaline Batteries 6 x “C” Size (UM-2) Cells
Rechargeable Battery 6 VDC, 3.0 Ah lead acid
AC Adapter — TI-500, TI-500E 12 VDC, 500mA Female
AC Adapter — TI-500-BW, TI-500-SSB 12 VDC, 800mA Female
DC Power Consumption - TI-500 80mA + 30mA/350Q Load Cell
DC Power Consumption - TI-500-BW, TI-500-SSB 80mA + 15mA/350Q Load Cell
DC Power Consumption - TI-500E, TI-500E-SS" 200mA + 30mA/350Q2 Load Cell
DC Power Consumption - TI-500-SL 55mA + 15mA/350Q Load Cell

"Includes TI-500E-SS (4-20) indicator.
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ENVIRONMENTAL

Operating Temperature
Storage Temperature

MECHANICAL

Overall Dimensions (L x W x H) —
TI-500, TI-500E

Overall Dimensions (L x W x H) —
TI-500E-SS and TI-500E-SS (4-20)
Overall Dimensions (L x W x H) —
TI-500-BW

Overall Dimensions (L x W x H) —
TI-500-SSB

Overall Dimensions (L x W x H) —
TI-500-SL

APPROVALS
NTEP

—10° to +40° C

-25°to +70° C
8.5" x 3.0" x 4.6" (215mm x 75mm x 117mm)
10.4" x 3.1" x 7.7" (265mm x 80mm x 195mm)
12.2” x 3.9" x 8.1" (310mm x 100mm x 205mm)
10.4" x 3.1" x 7.7" (265mm x 80mm x 195mm)

10.4" x 3.1" x 7.7" (265mm x 80mm x 195mm)

COC # 94-080A2
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APPENDIX B: SERIAL PORT INFORMATION

B.1

SERIAL PORT MODES

B.1.1 FULL DUPLEX MODE

The Full Duplex Mode provides a Demand serial transmission mode and is selected by
setting A3 to “d” and A6 to “0”. The Demand mode allows control from a host device, usually
a PC, and can be activated by pressing the PRINT key on the indicator’s front panel. Figure
B-1 shows a suggested cable diagram for interface to a PC. Figure B-2 shows the serial

data format for the Demand Mode.

INDICATOR PC
N YN
RXD| 20 02
TXD| 30 O3
S.GND| 50 05
O 4
E@ 6
-0 8
N N
DSUBY DSUBY

RXD
TXD
S. GND
DTR
DSR
CTS

FIGURE B-1. Cable Diagram for Indicator to IBM PC

| <STX>| <POL>| XXXXX. XX | <SP>| <LB/KG>

| <sP>| <GRINT>| <CR>| <LF> |

1 |

pcs = pieces”

Start Weight Data Space Space
Transmission

Polarity: — Units: Gross/Net:
<SP> = Positive Ib =_p9und GR_= Gross
won o . kg = kilogram NT = Net

—" = Negative

Carriage
Return

“Line
Feed

* Available on TI-500E and TI-500E-SS only,|

FIGURE B-2. Consolidated Controls Demand Mode
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B.1.1.1

RECOGNIZED HOST COMMANDS

“P” - This command is sent to the indicator to print the indicated display. The
indicator will not respond if the scale is in motion, positive overload or
negative overload.

“Z” - This command is sent to the indicator to zero the scale. The indicator will not
respond if the scale is in motion, positive overload or negative overload. The
indicator will also not respond if it is not in gross mode or within the zero
range specified in F4 of the Setup Menu.

“T” - This command is sent to the indicator to tare the scale. The indicator will not
respond if the scale is in motion, positive overload or negative overload. The
indicator will also not respond if it displaying a negative gross value.

“G” - This command is sent to the indicator to revert to gross mode. The indicator
will not respond if the scale is in motion, positive overload or negative
overload. The indicator will also not respond if it is not in net mode.

“N” - This command is sent to the indicator to revert to net. The indicator will not
respond if the scale is in motion, positive overload or negative overload. The
indicator will also not respond if it is not in gross mode or a tare has yet to be
established.

“C” - This command is sent to the indicator to toggle among the configured units.

B.1.2 PRINT TICKET MODE

The Print Ticket Mode is designed specifically for a serial printer and is selected by setting
A6 to “1”. Figure B-3 shows the fixed format of the print ticket.

For printers with limited buffers, this mode supports DTR pin handshaking. The DTR pin
from the serial printer is wired to the indicator’'s RXD pin which then functions as a CTS pin.
Figure B-4 shows a suggested cable diagram for interfacing to a serial printer. Refer to the
printer’s user manual to confirm which pin is the DTR pin.

NOTES:

1. The TARE and NET fields are not printed unless a tare has been established in the
system.

2. The ID number field is not printed if it is disabled in A7 of the User Menu.

INDICATOR PRINTER
I D. NO 123456
GROSS 25.00 LB cTs| 20 O 3| RXxD
TARE 1.48 LB TXD| 30 020| DTR
NET 23.52 LB S.GND| 50 O 7/S.GND
O O
O O
O O
DSUB9 DSUB25
FIGURE B-3. Print Ticket FIGURE B-4. Cable Diagram for Indicator to Printer
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B.1.3 SIMPLEX MODE

The Simplex Mode provides a continuous serial transmission mode and is selected by
setting A3 to “C” and A6 to “0”. The Continuous mode is used to interface to computers,
scoreboards, and other remote devices requiring constant data updating. The transmission
occurs at the end of each display update. Figure B-5 shows the serial data format for
Continuous Mode.

| <STX>| <POL>| XXXXX.XX | <L/K>| <GIN> | <STAT>| <CR>| <LF> |

Start Weight Data GrESS/Net: Carriage
L G = Gross
Transmission _ Return
N = Net
Polarity: Line
<SP> = Positive  —, ... Feed
o . Units:
—" = Negative _

L = pound .

K = kilogram Status:

PCS = gieces* <SP> = Valid

P M = Motion

O = Over/under range

* Available on TI-500E and TI-500E-SS only

FIGURE B-5. Consolidated Controls Continuous Mode
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APPENDIX C: DETERMINING PROPER SPAN GAIN (F2)

C.1  SPAN GAIN OVERVIEW

The Span Gain parameter found in F2 of the Setup Menu is directly related to the ADC (Analog to
Digital Converter) integration time. This means that the lower the setting, the higher the number of
measurements per second. A span gain setting of 25 produces about 25 to 30 measurements per
second, while a span gain of 200 produces only about 3 or 4 measurements per second.

There is really no wrong setting for span gain — except in two cases. Using a low setting for a high
resolution, low output system could yield instability. Using a high setting in a high output system
could yield non-linearity.

C.2 SETTING THE INITIAL VALUE FOR SPAN GAIN

1. Determine the number of desired external graduations and choose the corresponding value
listed in Table C-1 or Table C-1a under the number closest to your full-scale input range in
millivolts.

2. Enter the Setup Menu and save this number for the Span Gain parameter in F2.
3. Perform a system calibration. If the calibration proves unsuccessful, or you wish to view the
internal counts, proceed to the next set of instructions.

C.3 VIEWING THE INTERNAL COUNTS

1. Enter the zero calibration menu (F16) and follow steps 1 to 3, but do not save the zero point.

2. After pressing ZERO to zero the offset, place the test weight(s) on the platform. The displayed
count is the internal count. If the count remains on zero, check your load cell connections.

3. At full scale, the displayed count should be a minimum of 2 times the desired external
graduations. However, for maximum stability, a ratio of 6:1 or higher is recommended.

4. If the displayed count is large enough, remove the test weight(s), re-zero the indicator if
necessary, and proceed with the calibration. If the displayed number is not large enough,
increase the Span Gain to the next highest choice in the Setup Menu and re-calibrate.
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T1-500, TI-500E, TI-500E-SS

# of External Full Scale Input Range (mV/V)

Grads 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
500 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
1,000 50 25 25 25 25 25 25 25 25 25 25 25 25 25 25
1,500 75 50 25 25 25 25 25 25 25 25 25 25 25 25 25
2,000 100 50 50 25 25 25 25 25 25 25 25 25 25 25 25
2,500 150 75 50 50 25 25 25 25 25 25 25 25 25 25 25
3,000 150 75 50 50 50 25 25 25 25 25 25 25 25 25 25
4,000 200 100 75 50 50 50 50 25 25 25 25 25 25 25 25
5,000 - 150 100 75 50 50 50 50 50 25 25 25 25 25 25
6,000 - 150 100 75 75 50 50 50 50 50 25 25 25 25 25
8,000 - 200 150 100 75 75 75 50 50 50 50 50 50 50 25
10,000 - - 200 150 100 100 75 75 75 50 50 50 50 50 50
12,000 - - 200 150 150 100 100 75 75 75 50 50 50 50 50
15,000 - - - 200 150 150 100 100 100 75 75 75 75 50 50
20,000 - - - - 200 200 150 150 150 100 100 100 75 75 75
30,000 - - - - - - 200 200 200 150 150 150 150 100 100
40,000 - - - - - - - - - 200 - - 150 150 -

Table C-1: Minimum Recommended (6:1) Span Gain Table

Page C-2




T1-500-BW, TI-500-SSB, TI-500-SL

# of External

Full Scale Input Range (mV/V)

Grads 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0
500 75 50 25 25 25 25 25 25 25 25 25 25 25 25 25
1,000 150 75 50 50 25 25 25 25 25 25 25 25 25 25 25
1,500 200 100 75 50 50 50 25 25 25 25 25 25 25 25 25
2,000 - 150 75 75 50 50 50 50 25 25 25 25 25 25 25
2,500 - 200 100 75 75 50 50 50 50 50 50 25 25 25 25
3,000 - 200 150 100 75 75 50 50 50 50 50 50 50 25 25
4,000 - - 150 150 100 75 75 75 50 50 50 50 50 50 50
5,000 - - 200 150 150 100 100 75 75 75 75 50 50 50 50
6,000 — - - 200 150 150 100 100 75 75 75 75 75 50 50
8,000 - - - - 200 150 150 150 100 100 100 75 75 75 75
10,000 - - - - - 200 200 150 150 150 150 100 100 100 75
12,000 - - - - - - 200 200 150 150 150 150 150 100 100
15,000 — — — - - - - - 200 200 200 150 150 150 150
20,000 - - - - - - - - - - - 200 200 200 150
30,000 - - - - - - - - - - - - - - -
40,000 - - - - - - - - - - - - - - -

Table C-1a: Minimum Recommended (6:1) Span Gain Table

Page C-2




APPENDIX D: DISPLAYED ERROR CODES

CODE MODE MEANING / POSSIBLE SOLUTION
000033 | Normal Operating Gross Overload. A weight greater than the rated capacity has been
Mode applied to the scale. Remove the weight from the platter or try re-
calibrating the scale. Otherwise, check for a bad load cell connection or
possible load cell damage due to overloading.
Err O Span Calibration Keyed-in weight value is larger than full-scale capacity. Use a smaller test
Mode (F17) weight or check keyed-in value.
Err1 Span Calibration Keyed-in weight value is less than 1% of full-scale capacity. Use a larger
Mode (F17) test weight or check keyed-in value.
Err2 Span Calibration There is not enough load cell signal to produce the internal counts
Mode (F17) necessary to properly calibrate the scale. First check all load connections.
Use F16 mode to view internal counts. See Appendix C for more
information.
Err3 All Modes Non-volatile memory read error. One or more setup parameters have
been lost.
Err 4 All Modes Non-volatile memory write error. Indicator needs service.
Err5 Key-in Span You have attempted to enter a zero value for C1. Enter a known
Calibration Mode calibration value greater than zero.
(F20)
Err7 Initialization No reading from the ADC. Make sure there is a load cell(s) connected to
the indicator at start-up.
Err9 Normal Operating Span calibration value has been lost. Re-calibrate the scale.

Mode

|

Normal Operating
Mode

Indicates that the battery voltage is too low for normal operation. For
alkaline battery units, replace the batteries. For rechargeable battery
units, re-charge the battery.

Flashes
“bAtt!!

Normal Operating
Mode

Indicates that the battery voltage is too low for normal operation. For
alkaline battery units, replace the batteries. For rechargeable battery
units, re-charge the battery.
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APPENDIX E: INFORMATION ON 4-20 MA ANALOG OUTPUT

GENERAL INFORMATION

Some models provide a passive analog 4-20 mA output on two terminals. These terminals
are covered in Chapter 2 (see Section 2.2.5).

The output tracks the weight displayed on the indicator, so you must first have the indicator
configured and calibrated correctly in order for it to work properly.

Here is a working connection diagram used at the factory to test:

24 VDC
+|
O ‘ I
4-20A or AA

R L= 250 ohms

4-20B or BB
o

o

o

NOTE 1: In your application, substitute the actual input device for R,. If your input device is
polarized, connect the common lead to the negative lead of the 24 VDC power supply and
the positive lead to the BB wire.

NOTE 2: The 4-20A (AA) and 4-20B (BB) wires are not polarized. You may connect them in
any manner you wish.

Here is a suggested connection diagram for a PLC:

T1-500 PLC

4-20A
~_|JorAA +24 VDC

/ 4-20B

LL . |OrBB g fl ‘

I
R
IGND|
J7;

NOTE 1: Do NOT connect the indicator ground to the PLC ground.
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Here is how to test to see if it is working correctly:

1.

Configure and calibrate the indicator to your load device. Ensure the weighing func-
tion is working properly.

Connect the AA and BB output wires to an external 24 VDC power supply and 250 Q
resistor as shown in the above test diagram.

When the indicator is displaying zero, the output should be 4 mA. Since V=IR, you
should measure 1 VDC across R;.

When the indicator is displaying the full-scale load, the output should be 20 mA.
Again, since V=IR, you should measure 5 VDC across R,.

Here is how you fine-tune the output using F23:

1.

Enter the Setup Menu and scroll to F23. For directions on entering the Setup Menu,
see Chapter 3 of the manual.

Push the down (ZERO) key once. The indicator outputs 4 mA and displays a num-
ber.

While monitoring the voltage across R|, use the right (PRINT) or left (TARE) keys to
change the displayed value until the measured voltage is exactly 1 VDC.

Press the SET (Net/Gross) key to save. The indicator outputs 20 mA and displays
another number.

While monitoring the voltage across R|, use the right (PRINT) or left (TARE) keys to
change the displayed value until the measured voltage is exactly 5 VDC.

Press the SET (Net/Gross) key to save and revert back to F23.
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