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SAFETY INSTRUC7TION

Please use this equipment correctly after reading this "Safety Instructions" well
The contents for preventing beforehand the harm to those who use,
all others and the damage to property are indicated.

® ‘This mark means "Prohibition matter"

0 This mark means "A compulsory prohibition matter"

/I WARNING

Hl Do not put into microwave oven.
Equipment may emit heat ,catch on fire and destroy parts.

@

B At the time of assembly or disassembly, please be careful
of the corner and edge of the case.
The corner and edge of the case may cause injury if mishandled.

HM Do not damage the power cable and the plug.
When the power cable is used while damage
I cause the electric shock, the short circuit, and a fire..
Please ask the shop about the repair of cable and the plug.

B Please remove the dust etc. of the power plug regularly.
It become an insulation failure because of moisture etc.
when dust etc.
collect in the plug and cause a fire.

Please wipe the surface with a dry cloth.

HPlease definitely insert the power plug.

When insertion is imperfect, it cause a fire by the electric shock
and generation of heat.
Please use neither damaged plug nor the loosening outlet.

B Do not operate power plug with a wet hand.
It cause the electric shock.

B Do not use AC power which exceeds ratings

When ratings are exceeded by spaghetti junction etc.
It cause a fire by generation of heat.

B ELECTRIC HAZARD
CAN SHOCK,BURN OR CAUSE REATH, DO NOT TOUCH

> 00 © © © °



A CAUTION

DISASSEMBLY PROHIBITED
DO NOT OPEN THIS COVER,TRAINED SERVICE PERSONNEL ONLY

B Do not apply strong shock and drop.
HM Do not drop.
A strong shock and drop may cause failure.

B Do not expose to rain, heavy moisture, dripping and splashing.
Liquids such as water and sweat may cause failure.

Warning
This is a class A product. In a domestic environment this product may cause radio
Interference in whitch case the user may be required to take adequate measures.

SPECIFICATIONS WITHIN THIS MANUAL ARESUBJECT TO CHANGE WITHOUT NOTICE
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WARNING
This equipment generates, uses, and can radiate radio frequency energy and
if not installed and used in accordance with the instruction manual, may
cause interference to radio communications.

It has been tested and found to comply with the limits for a Class A
computing device pursuant to Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against such interference when
operating a commercial environment. Operation of this equipment in a
residential area is likely to cause interference in which case the user, at his
own expense, will be required to take whatever measures may be required to
correct the interference.




1.Introduction

The UD-716AGL is a multi-purpose digital thermo-luminescent dosimeter (TL Badge) reader
featuring compactness, and ease of use. The UD-716AGL can measures 50 TL Badges.

The heating method employed is PANASONIC original infrared heating. The built-in
microcomputer enables full corrections and arithmetic handling of the measured data and
performs data transmission to and from the external computer.

Thus, the reader offers high quality, high performance and full range of functions.
All in all, this TL Badge system is best suited for personnel and environmental the monitoring of
radiations.

1.1 Principle of measurement

When a thermo-luminescent element is heated, accumulated radioactive energy is emitted in the
form of light. The dose is measured by detecting this light. In the UD-716AGL, the
thermo-luminescent elements are heated by the infrared lamp lit up in three pulse method, and
emit the luminescence. This light is detected by the highly sensitive photo-multiplier, and counted
up either by the P-counter in the photon counting method or by the F-counter in the frequency
counting method. (Refer to Fig. 2-1.)

Featuring high sensitivity and low dark noises, the photon counting method is best suited to
detect weak light. Under intense light, however, this counting method causes piling up phenomena
for random photon pulses. Therefore, high dose should be measured by the frequency counting
method in which photo-multiplier signal current is directly integrated. The crossover point for
these two methods depends on the photo-multiplier sensitivity. As a reference, it is several R
(several tens mSv) for CaSO, type elements.

1.2 Outline of TL Badge system

@ |Composition

The PANASONIC TL Badge system is composed of the UD-716AGL reader, the TL Badge,
and the UD-740A magazine.
(1) The UD-716 AGL is a thermo-luminescent dosimeter reader employing a microprocessor
(2) The TL Badge is available in CaSO, type and Li,B.O, type.
(3) The UD-740A is a magazine loading 50 TL Badges.



@ |Measured DATA and correction processing

After measuring a TL Badge, direct reading value, that is, measured data unprocessed yet is
shown on the display unit. This reader can also store this directly read data and perform
correction processing, such as correction in terms of element correction factor(ECF) for each
element and subtraction of background value (BG). This arithmetically processed data can be
displayed on the LCD(Liquid Crystal Display) and transmitted to an external unit.

1.3 Cautions for use

A CAUTION

The operating temperature of this reader is 0 to 40°C. Preferably, however, use at the ambient
temperature of 15 to 25C.

A CAUTION

Avoid damp, dust or vibrating places.
Be careful not to give any shock when moving or transporting the reader.
A cooling fan is installed on the rear. Place the reader over 10 cm away from the wall.

A WARNING

Do not touch the inside of the reader while the power is fed. A high voltage power source is built
in.

A CAUTION

After turning on the power, allow to stabilize the internal circuits for around 30 minutes before
operation.

A CAUTION

If any abnormality occurs, an error code is shown on the display unit.

A CAUTION

If dangerous state occurs disconnect ac plug in the rear panel.



2. Method of handling

2.1 Description of parts

(FRONT PANEL)

L TXIRETENTOY

Remarks
(1) On opening LCD(®), push the dot

of the lower side of LCD(®).
(2) On closing LCD(®), lift the LCD(@),

@ Display unit 8-digit display
D e O I I i
I I O I I AN I I
& TL B%dg? measurement (normal display) and pull down the support behind the
I LCD(@).
L.
— 11 Sv or mR

[}

|}
i

I e
I

L
Measured value
O ID number, dark read value, reference element read value and slot number are also

displayed.

b. Setting operation (service menu selection mode).
O By operating the key switch on the operation unit, service menu selection mode is

displayed.
I T N | " '_T—J

c. Error code is also displayed here.




@ Unit display

a. The units © Sv. mSv, Sv (or mR, R, and kR ) are automatically shown according to
the measured value.

b. The “OVR” mark is shown when the measured value exceeds the measuring range of the
TL phosper type.

c. The symbol “V” represents the unit of voltage when photo-multiplier, heating lamp and
discriminator level voltages are displayed.

d. The “CNT” mark shows that the displayed value represents the count for dark, reference
element, or automatic calibration read value.

@ Operation unit (key switches)
These key switches are used for TL Badge measurement operations and setting
operations,
pThe and key ( +|E| an +|E| ) are used for moving the
magazine.
@ Liquid Crystal Display (LCD)
This displays glow curves, ID number, dark read value, reference element read wvalue,
photo-multiplier high voltage and discriminator voltage.
(® Magazine guide
A magazine is setting on this.
©® Buzzer

It sounds when the key operation is effective, when the operation is over, or when an error
occurs.



(Rear panel)

®

@ Power switch
This is the switch to turn on or off the power of the reader.
@ AC line
Plug for the furnished power code into the specified AC power outlet. Be sure to connect also
the ground wire.
@ Fuse

2.0A delay type fuses for circuit protection is built in. (2 pieces)

@ Name plate
® Magazine Guide

® Magazin changer I/F  (future release)
@ Cooling fan
Glow terminals
There are three terminals: the HIGH for the F-counter analogue signal, the LOW for the
P-counter analogue signal, and the LAMP for the heating lamp driving signal.

® Do not touch these terminals after turning on the power..

©@ RS-232C terminal
A terminal for an external RS-232C type unit.



(top panel)

@ —

[e] o/v 0

|
AN\ curion

DISASSEMBLY PROHIBITED
DO NOT OPEN THIS COVER,TRAINED SERVICE PERSONNEL ONLY.

@O Maintenance door
This door can be used by only Panasonic maintenance person.
This door can be used above power off state.
And only maintenance operator

@ Maintenance door key hole

(Top panel maintenance door open)

O
L o )
L ]

CAN SHOCK, BURN OR CAUSER DEATH, DO NOT TOUCH.



2.2 Composition of the reader
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Fig. 2-1 Circuit configuration of UD-716AGL13C
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2.3 Setting reader

(use screwdriver and three screws)

400mm
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3. Specifications and features

Item

Contents

Dose display range

1 u Svto 999 Sv (0.1 mR to 99.9 kR)

Measuring range

CaS0,:10 x Svto500mSv (1 mR to50R)

Li,B.0,: 100 #Svto10Sv (10mR to 1000 mR)

Display

8-digit digital display

Measuring time

Approx. 35 sec./Badge

TL Badge loading

Automatic loading by magazine (50 Badges)

Measured data memory

Measured data before correction; for 500 TL

Badges (for 999 TL Badges when ECFs are not
used.)

Memory of ECF

Element Correction Factor for each element

for 500 TL Badges

ID number

7 digits

External output

RS-232C transmission output
(Including digital glow curve)

Glow output; analog signal

Operating
temperature,

humidity

0 to 40°C, 10 to 80% RH

Power source

AC 110-120V / 220—240V

50/60 Hz, 2 A

Approx. 622(W) X 418(D) X 322(H) mm
Dimensions

(excluding projecting parts)
Weight Approx. 42Kg

Sound Level

< 70dB

Features

(1) Because of the infrared heating method, measurements of high reproducibility and high

precision can be performed in a short time.
(2) 50 TL Badges can be measured.

(3) Based on stored sensitivity correction factors for each element(ECF) and measured data,
arithmetic operations for data correction, mean and standard deviation of data are performed.

(4) The built-in program serves easy check of heating.

(5) Using the UD-815, automatic calibration of the reader can be performed.

(6) The standard RS-232C interface allows the reader to connect to external units such as

computer.

(7) The glow curve output signals are the digital glow and the analogue glow.




4. Procedure of operation

4.1 Outline of operating procedure

Preparation and normal operation for measurement of TL Badges, and setting operation
(service request) are outlined in Fig. 4-1.

Preparation Normal Normal
for measurement measurement
|Turn on power | |Set the magazine | Display of photo-multiplier

High voltage, lamp voltage and

discriminator voltace

Yy

Y
Confirm and set |Press READ) key |
the data

Set element correction factors
(ECPH

Y I
v Calibration light source
Ready to| value read out

—| Set background value (BG) |

»
Ll
y

/

|ID number read out |

—|Set data, and output of set Values.|

|Dark value read out |

l —|Re-0utput of measured data |

|Reference elements read|

l —|Arithmetic operation |

|Badge code display on LCD |

—| Set parameters |

|Measure data display |

Notel: Although the reader is ready
to measure immediately after

| the power  on, it is
recommendable to wait for

about 30 minutes to allow the

Tt nmaal P T L P 4+~ A

|Set pa

| 1 slot movement |

Fig. 4-1 Outline of operating

_10_



4.2 Measurement preparation operation

Preparation procedure from turning on the power is described below.

@ [Power on |

Right after the power is turned on, the display changes sequentially from | 00000000 | to

FFFFFFFF | , and the unit, | READY | and | READ | lamps are lit one after another. If a

magazine is loaded in the reader, the magazine is moving for initializing the mechanism.
When automatic checking of the reader is over, comes the date confirming mode.

@ | Date confirmation and setting |
Date confirm mode

W
H-05-2 1

Year-Month-Day

O The mark YV shows the starting position for input.
O 1If there is no need to change the date on the display, press | ENTER | key.

O When changing the date, specify the year, month and day by using the numeric keys
@ to then press | ENTER | key.

Note) The date may also be set in the following ways:
Month-Day-year or Day-Month-Year.

-11.



4.3 Normal measurement operation
The operation method of TL Badge measurement is described below. The TL Badge readings
by this operation are direct readings. In this reader these value are stored, and then corrections
are made when the correction service is requested by the setting operation described in 4.4.

(1) Normal display-1 mode L —-=[]]

O The reader is in this state when a magazine is not in the measurement position.
O If a magazine is set and pushed into the reader, the state goes ahead to (2).

(2) Normal display-2 mode L[ —-—-=[]1

O The reader is in this mode when a magazine is in the measurement position and the lower
two digits show the slot number of a magazine.
If or key is pushed, a magazine is moved, and the number of the display is
changed according to the slot position of a magazine.

(3) CAL measuring mode |/ A/

O When key is pressed or before measurement of each magazine in connected with
the UD-736AB, CAL measurement is started. As measuring time is elapsed, the number of
periods on the display increases one by one. When the CAL measured value exceeds =
20% of the predetermined reference value, the buzzer sounds, the error code is displayed.

(4) CAL end mode [ o /Hﬂ /

O When CAL measurement is over, the above mode is established.
O “Cor” (correction factor) is the reader sensitivity correction factor, which is stored and is
automatically corrected to the TL Badge reading value.

(5) ID number read mode | ~ /E;L/Eb 7

O The ID number information of the TL Badge is read, displayed.

(6) Dark value read out mode dL_/}UE Uﬂﬂ

O In this mode, the dark value of the photo-multiplier is read and displayed. Then comes the
mode (7). The three digits at the left represent the P-count value, and the three digits at
the right, F-count value.

.12-



(7) Reference element read mode

o730 000

O The dark value is read, then the reference element is read, displayed. The three digits at
the left represent the P-count value, the three digits at the right, F-count. The data of
(4)~(7) mode are displayed on LCD as Fig. 4-1.

The left digit and right digits of Badge Code show Badge type and rank code, respectively.

(8) Element measurement end mode

EL 1 005

O When the measurement is over, the measured value is displayed and the glow curve is
displayed on LCD. Then the reader measures the next elements.
O When all measurements are over, the reader measures the next slot.

okskdoksoiokiolkokskokskolokskookskodokokok
BADGE CODE  1-02
ID NO. : 0000001
DARK 001/000
REF. ELE ~ 002/000
COR FCT 0.999
HV/DCL  955/0. 09V
okkeiokaeokiolkokeeoketookoookoetokokok

Fig. 4-1 Badge code LCD display

.13-



(9) Data area overflow mode |/~,,, —— -~~~

O When sequence number exceeds 500, the above message is displayed. The lower two digits
show the slot number. In the measurement without ECFs, 999 data can be stored. In this
case, this overflow occurs when sequence number exceeds 999. See 4.4 B - (5) Clear of all
measured data.

O When overflow occurs, measurement can be continued. However, by setting the parameter,
subsequent measurements can be prohibited.

O When all necessary data processing operations are over, clear all measured data in the
memory following the instructions described in 4.4 ® - (5).

.14-



4.4 Setting operation (service request)

The setting operations, mostly on corrections and arithmetic operations, are described here.
All of the setting operations are shown in Appendix A List of setting operations.

Operating procedure

Press | REQST | key in the normal display-1 mode or the normal display-2 mode.

Then the service menu selection mode

is displayed.

The mark YV shows the starting position for key-in. Press a desired symbol to while
pressing a numeric key to @ or | SHIFT | key. The specified mode described below is
established. In order to correct the setting on the way, press | RESET | key.

When | RETRN| key is pressed, the service menu selection mode comes back, and subsequent
RESET]

pressing of key calls back the normal display-1 or —2 mode.

.15-



Displays of the photo—multiplier high voltage . Lamp voltage and

discriminator voltage

\%

(1)  Photo-multiplier high voltage display mode | 7/ ~ g7

O Press | REQST | ‘ 1 | | ENTER | subsequently in the service menu selection mode,
then the above display appears.

O Then press | ENTER | key, next comes the mode (2).
(2) Lamp voltage display mode H[ /D L/ﬂﬂ \%

O Press | ENTER | key in this mode, then the following display appears.

(3) Discriminator level voltage display mode gL L [ 1H A"

O When | ENTER | key is pressed in this mode, the mode (1) comes back.
O Pressing | RETRN | key in any mode of (1) to (3) calls back the service menu

selection mode.

_16_



Setting of element sensitivity correction factor (ECF) for each TL Badge

ECF can be set individually for up to 500 TL Badges.

(1) Number of badge display mode |~/ ~— —//5/7

O Press | REQST | ‘ E | | ENTER | in succession, then the above mode is established,
and the number of TL Badges for which ECFs are stored is displayed.
O When ENTER key is pressed, the mode advances to (2).

. — — —
(2) Badge type input mode LLL /L -

O Enter the badge type (0 to F) at the position indicated by the mark V , then press

ENTER| key. The mode advances to (3).

(3) ID number input mode | /~

Enter ID number from the position of V' . Then press [ENTER| key, the mode advances
to (4). When input of all 7 digits is not necessary, enter just necessary lower digits to be
changed.

(4) ID number display mode | &~/ 7/ 7/ 7/ ] [~ <

When [ENTER)| key is pressed, the mode advances to (5).

A\
(5) ECFinput mode |~ 2 /- EELEFF

In this display, the second digit from the left represents badge type, the third digit,
element number.

Remark: Badge type, here, is a symbol representing the TL Badge element type.
Example UD-802 -- 2, UD-810 -- A

O Enter 4-digit ECF value from the mark V' using the numeric keys 0 to 9, then press.
ENTER| The element number is incremented by 1 for next ECF input.

O After the input of ECF for the 4th element, the mode (3) comes back. If ECF
for the same type of badge is already stored, next comes the mode (4).

O Press RETURN| key three times in the mode (3) or (4), then the service menu

selection mode comes back.

.17-




Setting of background (BG)

In personnel or environmental radiation monitoring, the natural radiation dose should
be subtracted. This value is called as BG or background.

. / [ _ 7/ 777
1) BG value input mode D/Q/_ — /Il

O Press| REQST| |B | |ENTER |keys, the this mode is established.

O Enter a BG value in the 2-byte packed format, then press |ENTER |key.

The mode advances to (2).

2) BG value display mode b H[ UHE

When |ENTER |key is pressed, the operation returns to the service menu

selection mode.
Note: 2-byte pack format
n
abcd=bed X 10 uSv(or mR)

The digit “a” represents exponent and the digits “bed” represent mantissa part.
The relationship between a and n is shown below in Table 4-1.

a 7 0 1 2 3
R unit | -1 0 1 2 .
n
Sv unit 10 1 2 3
Table 4-1

Examples) R unit 7012=012 X 10 ' mR=1.2mR
Sv unit 0012 =012 X 10°u Sv=12u Sv

_18_



Date setting and output of set values

(1) Date setting mode | S/~ —[]5 — E/_7

O Press |REQST| |4 ENTER |keys in succession, then this mode is established.

O In order to change the date shown on the display, enter new date from the mark V
using | O |to |9 |, then press |ENTER |key. The new date is set and

the operation returns to the service menu selection mode.

.19-



® Correction of each measured value of TL Badge

The measured value (direct reading) for each TL Badge is corrected and the calculated
value for each element is displayed.
True value = direct reading (unprocessed data)+~ECF - BG
Since the direct reading is stored in the memory in correspondence to the sequence number

starting from 001, a group of data to be corrected is specified by the top and last
sequence numbers.

(1) Top sequence number setting mode /_7///__/_ — — 55 /

O Press |[REQST| |D enter |keys in succession, then the operation is in this

mode. If no measured data is stored in the memory, the mode advances to (5).
O When the top sequence number desired for output is entered from the mark Y and
ENTER |key is pressed, the mode advances to (2).

\V4

(2) Last sequence number setting mod | ~//~ /5 — =[] /[ ]

O Enter the last sequence number desired for output, and press |ENTER |key.

The mode advances to (3).

(3) Number of output badges display mode /_7/ 7 —//_7 /E

O The number of badges between the top and last sequence numbers is displayed.

O When |ENTER |key is pressed, the mode advances to (4).

(4) True value output mode /L7/L7 // //E 37

Three digits at the left represent sequence number and three digits at the right
represent corrected data true value.

O For the TL Badge element which is not measured, EEE is displayed.

O When |ENTER |key is pressed on the way of output, the display is stopped, and
the operation returns to the service menu selection mode.

_20_



(5) All clear of TL Badge measured values D/E//_ - = /_7_5/_7

O In the mode (1) for top sequence number input, enter three times and press

ENTER | key, then the operation is in this mode. The above display shows the

500 data store mode.
O Press |[ENTER |key in this mode, then all measured data stored in the memory are

cleared, and the operation returns to the service menu selection mode.
O This mode is also established when the mode (1) for the top sequence number input

is selected but no data is stored yet in the memory.
O In order to changeover the 500 data store mode to the 999 data store mode, turn

on the DIP switch -2 on the printed board (705A-001), then the display

5L —— 75| appears

It must be noted that, when measured data are cleared in the 999 data store mode,
ECFs are also cleared.

.21.



©® |Calculation processing

The TL Badge measured values (direct readings) are corrected, and the mean, standard
deviation, and coefficient of variation are displayed on the LCD.

(1) Top sequence number setting mode

LF——=0[]]

O When |REQST| |C | |[ENTER

‘keys are pressed in succession, the above mode is

established.

O Enter the top sequence number of the group of data to be included in the
calculation from the mark V , and press |ENTER |key. The mode advances to (2).

(2) Last sequence number setting mode

LFR--050

O Enter the last sequence number of the group from the mark V , and press

ENTER |key. The mode advances to (3).

(3) Number of badges display mode |/

.~ 050

O The number of badges between the top and last sequence numbers is displayed.
O When |ENTER |key is pressed, the calculation starts and the mode advances

to (4).

(4) In-calculation mode L oo

O When all calculations are over, the mode advances to (5).

(5) End of calculation mode

O The results of the calculation are displayed on the LCD and the operation
returns to the service menu selection mode.

.22.



@ |Output of element sensitivity correction

factor(ECF)for each TL Badge
The ECFs stored in this reader can be displayed.

(1) Number of badges display mode EF---050

O Press |REQST| ‘ F ‘ |ENTER ‘keys In succession, then this mode is established.

O When |ENTER |key is pressed, the mode advances to (2), and when |ENTER |key

is pressed with |SHIFT |key being pressed at the same time, the mode advances
to for ID number deletion.

(2) Badge type setting mode EF/ —————

O Enter the element type (0 to F) at the position indicated by the V mark, and
press |ENTER | key. ECFs of the elements of that type will be displayed in

the mode (6). The mode advances to (3) after this.

\V4
(3) Top ID number setting mode | ~/// /[ ][] |~

O Enter the top ID number of the group to be printed out from the ¥V mark, and

press |ENTER| key. The mode advances to (4).

(4) Last ID number transform mode E E ==

O When |ENTER |key is pressed, the mode advances to (5).

\V4
(5)Last ID number setting mode E /E;L/Eb 7

O Enter the last ID number from the YV mark and press |ENTER | key. The mode
advances to (6).

(6) ECF output mode EE / /_HE;

O The ECF of the specified ID number is displayed. In the display, the second digit
from the left represents badge type, the third, element number.

(7) Setting ECFs to 1.000
O In the mode (3) described before, press E | seven times and press |ENTER | key,

then all ECF's for the elements of the selected type are set to the value 1.000,
and the mode returns to the service menu selection mode.

By this operation, the ID numbers remain in the memory.

If both of ID numbers and ECFs are to be deleted, perform the procedure .

.23-



Deletion of ID number of ECF

The ID number of ECF stored in the memory can be deleted.
v
(1) Element type setting mode dL t -

O Press REQST [F] [ENTER| keys,then key while pressing

key. This mode is established

O Enter element type (0 to F) at the ¥V mark, then press ENTER |key. The mode

advances to (2).
ID numbers for the specified type will be delected when the procrdure (3) or (4)
is performed.

(2) Setting of ID number to be deleted |~

O Enter the ID number to be deleted from the YV mark, and press |ENTER | key.
The mode advances to (3).

(3) Display and deletion of ID number dﬂﬂﬂﬂﬂﬂE

O Press |[ENTER | key, then the ID number on the display is deleted from the memory,

then the operation mode returns to (1).
(4) Deletion of all ID numbers
O In the mode (2) described before, enter seven times instead of ID number,

Then press key. The follwing display appears D/EE EEEEE

O When |ENTER |key is pressed subsequently, all ID numbers of the TL Badges of
the specified type are deleted. The mode returns back to (-(1) after this.

_24_



Setting of parameters

Since parameters are set before shipping, there is usually no need to rewrite them.
When some parameters must be changed, perform the following procedure after turning on

the DIP switch No.4 on the printed board (705A-001).

(1) To change parameters PHL—/— — _/L7/L7

a. Parameter address setting mode
O Press |REQST| ‘ 7 ‘ ENTER ‘ in succession, then this mode is established.

O Enter two-digit address from the mark V | then press |[ENTER| key. The mode

advances to b.

\V4
b. Parameter rewrite mode Pﬂﬂ — Uﬂﬂ /

Enter four-digit parameter value from the mark V' ,then press |ENTER | key.

The parameter is rewritten, then the address is incrimented by 1.
If [ENTER| keyis pressed with |[SHIFT| key,the address is decremented by 1.
(2) To output parameters
For this operation, there is no need to operate the DIP switch on the printed board

(705A-001).

a. Parameter address setting mode | M~/ H— — —[][]

O Press |REQST| ‘ 8 ‘ |ENTER ‘keys in succession, then this mode is established.

O Enter the head address (2 digits) form the mark V ,then press |ENTER | key.

The mode advances to b.

b. Parameter output mode
O Parameters are displayed one after another from the top to the last address
then the operation returns to the service menu selection mode.

O When |RETRN |key is pressed during output, display are stopped, and
the operation returns to the servece menu selection mode.

_25_



5.Error code

If front panel display the error code, operator read the error code and read error code table
(page 23-27).

Please connect our service office,and Directions of a service center are followed.

Sevice office List

North America area
Panasonic Industrial Company
Panasonic Way Secaucus, New J ersey 07094 USA

Europe area
Panasonic Industrial Europe GmbH (UK)
Wi lloughby Road, Bracknell, Berks.,RG12 8FP. THE UNITED KINGDOM

Japan area

MFD Panasonic Gommunications Co.,Ltd
Devices and Gomponents Company

2111 Ueda Usa Oita 879-0493, Japan

_26_



*RiTnez

(500-v0TL) xoTFTTdWE-d14 (T -
*(TLLWNYEYd)
*A3Tney (£00-YS0L) $GF (BSWW¥VYd) ©SNTeA 20ULISISI 9Y3l UTYITM
3TnoxTo abejtoa ybtH (T 3ou st xotrTdriTnwolzoyd ayz 1oy sbeitoa ybTy ByrL (T AH 80
"&3Tney (y00-¥9iL)
3TNOITO pesax Iaqunu ayg (g ’
(*Ppo 30U ST uunoo ayz ur saToy uado JO ums aYJ)
*A3Tney abpeq 11 Syl (T *I0xx9 A3Taed 9poo IequUN (T ALI¥Yd LO
"A3Tney ($00-Y 9iL)
JFTOOITO peax Jaqunu ayL (g
*A3Tnes duey °*ON 9UL (T ‘Tewxouqe dure] 3no-pesx Isqunu syl (T YON 90
*A3nes €04 100
usayy ‘Azowsuw ayz HuTIBRSTO I83IE s TewuTo9peXRay
USA® SINODO x01xd Bwes aY3l II (g UT SI® JDH IO0/PU®B BIRP Y3} JO SIUIFUOD BYL (T
‘poyoed 934Aq z ‘@Ddg UT 99 PTNOYS 3T
‘buoam sem 3andur Iojowexedg (T ‘Tewro9pexay uT sT I93awered syl JO 3U23UO0D BYIL (T X34 S0
*0000 o3 Tenbs sie sxsjswexaed oryroeds (¢
-buoam woo@ﬂﬁmcmsu
a1e szeojswered 3ndur Jo sonTea (T i9I0W BIR TTL IO0/PU® ‘DLI 03 YLI ‘¥& ‘€I ‘TI ‘ox (g
“(¢7 ~ TepWvavd) Tojoexeyo xo9yo sy3 yITA yojew
‘aaoqe se awes (T 3,ussop x9jswered ® JO SIUSIUOD 3Y3z JO ums 9yl (T WYavYd 70
3T O3UT US33TIM 3Jeyl
‘9n0qe se suwes Y3ITA Yo3jeuw 3,UPTP WYY SOWD WOIF 3n0O peal eiep ayl (I W €0
" (d4dL ~ Qd3L) I9IDRIRYD IOBYD DY
‘@A0qe Sse Swes | YITM Ydjew 3 ,US90pP WONd FO S3IU93U0D 3Yil JO umns =16y (T ja(erss Z0
3T O3UT US33TIM ey}’
U3TA UO3BW 3,UPTP WYY GGT8 WOIF 3NO peax eiep ayl (z
‘p2/Aoalsap sem xa3utod 3oe3ls
*&3Tney (T00-YS0L) €04 DA |9yl I0F Wwd I0 fTOI3UOCD 9TQRUOSESI JINOYITM URI NdD (T ndo T0
JuaUIOD asne) Butuesy mowwwwm uwwmm

(T) szaod youud

_27_



*buoam sx9m usaTh sxejsweaed oyg

* (9swWwvd) obuex
107 °nTRA 34yl ¥ (ESWVIVA) SNTeA 20U9IS9ISI 9Y3 UTYITM

30U SeM JUSWSTS 9DUSISFSI Y3 IOF SNTRA UT pedI JYJ o043z 6T
‘juswdrnba TeuIls3lX® DYl WOXF Fuss HbuTrsq 2I9M ©IED
*2A0ge se swes paaInsesuw 10 ‘sasjsweied ‘JDF STTUM painooo 1oxxs andur INF g
Tp933TWsuRIIUN
UTeWSI e3lRP poINSesW TYD IO BIBP paInseauw €15 (g
*S8WT} 99IYJ JUSS
ses ejep 9yl ybnoyzre ‘psuinisx sem TeubIS O
‘|sA0qe se swes I0 MOV OuU ‘UOT3IBeDTUNWWOD DZEZ-SY JO Spow JISVE UI (T ax&L 9T
Tepow DISVE IO MNIT VIVA UT ST UOTIROTUNWWOD
‘anoge se swesg 8yl ybnoyate ‘,1, UT 9Ie STeubrts SID DZEZ-S¥ SLD ST
*A3Tney (T00-YSO0L)
ITNDOITD TOIJUOD DZEZ-SU (¢
*A3Tnes 10 sjenbape
Jou 9xe (s8[qed 8y3z burpnyour) *8poW DISVE IO MNIT ¥YIVA UT ST UOT3IROTUNWMIOD
sjuswudtnbs Teuzeslxs oysy (T ay3 ybnoyzte ’,T, UT 91 STRUBIS ¥SA DZEZ-SH gsa I
*A3Tnez (100-¥S0L) 3ITOOITD IS3UNOD *abuex 9y3 JO 3INO JUSK I93UNOD
9Yy3z I0 ‘sbxel ool sem asop IYyg Y3 10 ‘sbuex jusweansesw aY3 UTYITM 3,UST onTea gil ¥INO ZT
*A31neg u
92IN0s JIYBTT TYD UT-3TTINg 2yl * (78LWYNYd)
Jo ‘zetidr3Tnw-ozoyd 3yl ‘3TNOITO $02F (LSWVYVd) onTea 20USIDISI 9Y3 UTYITM I ,UST
sbe3toa ybty Y3z yo suo xeyzTH (T¢D) dweT uoTleIQTIRD 2Y3 YbNOIY3 anfea N0 peax oyl TYO EE
*x0xx9 uotTiexadp [usdo sT bBursnoy utew Syl ‘*8°T ‘IJO ST UD3TMSOIDTW 3YJ NZJOAD 0T
& 2DRSS3an °2pP0D
JusaunEo ) asned DUTURINW 10119 T0119

(2) saagoo wouyz

-28-



-buoam oxem usaTb saorsweaed ayg

(roxez TTe ®1E mdm2¢m<& Jo TIIY ©O3 8V)
-3nd3no-ax e3jep I0/pUBR UOTIEBTNOTED

103 paTyToads 8x8M § 03 T JuUSWRTT JO SUON| ITI ON 44
(*3uswaansesw TyD butainp ATuo sanooo A3TTRWIOUqe 3BYL)
‘2A0qe 'se awes s TewIouqe I93UNod-J YIND-J X4
. *A3Tney (-auswaansesw TyD buranp ATuo sInooo A3TTeRWIOUqe 3UL)
(TO0-¥S0L) 3ITONDITO IX93UNOD 3Y], ° TRWIOUgeR JI93UN0d-g YILND-4d €
*I9A0 O©JTT dweT ayL *S9WT3I 000‘000‘T ueyl =xow 3T Apeaxre sey dwuel ayg HSV1d bl
*A3nes (€00-¥S0L) “3ybTT
3TNOoxTo aaTap dwueT 9yl (Z PInoys 3T usym dwre] 9Yl OJUT SMOTJ IUSIIND ON (T
*KA3Tnex .Aq5524m<mv $0T ¥ (6GWYYYA)
dure] 8yl I0J 90INOS I9MO4 (T SNTeA 3DU3IS8ISI Y3} UTYITM 3,UusT abearoa dwey =yl (T dWY'T 12
*pe3o3uuod
1T®M 30U ST TeRUTWI®] punoxb ayl (¢
* (GSHWYVYd) wnwixew patztosds ay3z
Katney (£00-YS0L) 904 IH (2 SPO35X3 IdNTeA UT PeaI MYVd 39U} IOJ anTeA junod-3 (g
. " (pSWYYYd) wnwixew paTtyToads ay3
*K3Tney xstrdratnwojoyd ayy (T SpP990X® anTea UT pPeaX YYvd oYl IOJF anyea unod-4 (T MdvYa 0z
- 9DBSS3N Slelee]
JusUIGC)H asne) DUTUeSNn I0xx3 x0113

(€) saqoo yowyd

_29_



FLEEGE Joses 29 0uzﬂﬂmm ¢ ‘pox dn-ysnd Jo umop ay3l pa3o939p
-sbpeq jo (eIsg) xosuss xsmoT Ybnoya ‘3TWTT swTy paTToods
yaed sya dn pexdoTq BuTyjswos °T UTy3Ts TRUSTS ® 30939P 30U PTP (R SH) Iosuss sbpeg z g A7,
*I9TTOX3UOD
wsTueydaW IO ‘IJTOS]T IOSUSS
I0 x0j0w asTnd 8yl yo aanTIreg °g T T —————
‘pox dn-ysnd Jo sesTnd ssxeaax gp ybnoya ‘3TwTT swtl poTyToads
yzed sy3 dn psyooTq HuTylswos ® UTYITM TeUBTS B 30938p 30U PTP (GUSY) IOSUSS ISMOT T4 1%
* I9TTOIJUOD
WS TURYDSW X0 ‘FT9S3IT IOSuss
I0 xojou osTnd 9yl o aianTrted °Z
*3091X00 j0U ST ‘uUoT3IADSUT 9bpeq IO0J ZWJ 92Ul O3 poaIsIsueil
uot3ytsod surzebew xo0 ‘obpeq jo axem sasTnd ¢4 ybnoyi ‘3TWIT Lwry poTyToads
yaed syz dn pexoorq burtyzswos °T UTU3ITM TeubTs ® 30939p 30U PTPp (8YSy) Iosuss xaddn 0 g 0%
‘poI9ISURI]} DIDM
sosTnd osianax paTIToads ybnoyz ‘IsA0 uIny 30U
PTP I0osuss pus ‘peo3os9l9p Ssem pus aurzebew 19337 ¢
*I9TTOIIUOCD WIS TURYD DU .
JO pIEOq Dd X0 ‘ITESIT TOSUSS €Wd SUy3l O3 paxsysuexl aIsM (0GZT)
’ . sesTnd patryroads ybnoyz ‘ATWTT SWT3 patyToods
IZ0 xojow ssTnd Syl yo ainTred g ’ P :
UTY3ITM TRUBTS © 30939p 30U PTIP (L¥SY) XOSuas pud T THW 1€
*autzebew jyO
yaed sya dn pexpooTq Buryzswos T *(g€Wd) € xoazow asTnd ayjl 03 poaisIsueil oism (sosind
G¢) sosTnd pearyToads ybnoyl ‘ITWIT SWTI paTIToads
UTY3lTM TeubTs ® 30939p 30U PTP (QTMSU) Xosuas butwTy OW (o]3
sue N 9poD
QU BSOS asne) butuespy zoxxy | xox1g

- WSTURYOSY -

(P) smaoo yowg=

-30-



*I9TTOXIJUOD
wsTueyosw xo ‘xojow astnd

*UOTIORIIXD
93eTd-TL X0 TWJd 9Yl O3 paxaysuexl axom sosTnd
poTFyToads ybnoyl ‘JTWIT SWT3 PoOTFToads UTYITM

I0 I0SUSS oyl JO aaNnTIed °C TeubTs B 309319p 10U PTP (P¥SY) Iosusas K3toedo °g
*93eTd-1L Jo cuot3tsod I9PTTS FO cwmﬁno
yzed sy dn pasporq butyjzswos - T U3l e TeubTs e po30939p (JHSY) aosuss A3toedo "1 L € LY
: *I9TTOIUOD
WSTURYOSAW IO ‘IJTOS]IT IOSUSS
) *UOT]ORIIXD
JI0 1030w asTnd 9yl Jo aInTTed " i
: @3eTd-TI I0F TWd 9yl O3 paxajsuexl aI19Mm sasTnd
*93eT1d-T1L JO poTyToads ybnoyz ‘3wt swr} poTyToeds UTYITM
- y3zed syl dn pesyoolq Butyzswos °T TeubTs ® 30939p 10U PIP IOSUdS uoTlTsod Hburansesy 9 g oF
*IT®S3T x05uss
I0 zojow osTnd 8yl JO 9INTTed °
*ISTTOIR
-UOD WSTURYDSW FO JFTODITO *uoTtjexado
BbuTATIP Ix030W JO uOTIRIDdOSTW T Tewxou Hutanp TeubTs © Po30939pP (TUSI) IOosuss puld g g (=37
*TWd 9Uy3l 03 paxajsueil aism sasTnd
TOT ybnoya ‘aTwt] sWT3 poaTFToads UTYITM TRUDTS
*I9TTOIJUOD ® 309319P 30U PTP (TYSY) IOSUSS pPuS ‘UOTIBTITUT 1Y v oa 77
WSTUBYOSW IO ‘JTO9SAT IOSUSS -
I0 xo0jow asTnd syl JO aanTTed T ‘paxezsuexl ArojzeTdwoo sxsm sosTnd patyToads
ax079q ‘TeubTs e polo9ld I0osuas utbtao °
-53eTd-T1 IO Joq ‘TeubT SEESEEE] Amm.mmv 0T z
yzed oyl dn poyooTq Buryjzswos °T *UOTIORIAIXD
93eTd-1L I0F TWd ®Y2l 03 paisajsuexl aism sasTnd
paTyToads ybnoya ‘ITWIT awTl paryToods uTyITM
TeubTs B 10939p 30U pPTIP (€£dSy¥) IOsuss utbhrag *'T € d (%7
aure N 2poD
JUSUIOD asne)d butuesy s | douw

- WSTURYISN - (Q) SEHAOD ¥Yogud

-31-



6. Output data formats

The Output timing of data to the RS-232C includes the normal measurement of TLD element,
CAL reading, automatic calibration processing, BG processing, and external unit output
processing (output of set value, re-output of measured data, etc.).

(D‘No data Link mode|

In both Fig. 6.1. and Fig. 6.2., STX, ETX, BCC (block check character) are deleted,
and the other data is transmitted.

®|Data Link mode‘

Same as in No Data Link mode, STX, ETX, BCC are deleted, and the other data is
transmitted.

@|Basic mode|
In both Fig. 6.1. and Fig. 6.2., STX, ETX, BCC are added and transmitted together.
BCC is a horizontal parity check byte, and calculates from the next byte of STX
through ETX, thereby compositing an even parity.
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7.

Table 7.1 shows the interface specifications of UD-716AGL13C conforming to the RS-232C

RS—232C

7.1 Specifications

inter face

The standard shown here must be referred to when connecting for serial binary
data interchange with data terminal equipment (DTE) or data communication equipment
(DCE). This section also relates to the interface composition specification for
applying the system.
In either case, the composition of converting circuit and others should conform to
the specification of the manufacturer of the individual equipment.

standard.

Table 7.1 RS-232C Interface Specifications

Electric specifications

Communication system
Communication line
Signal timing

Baud rate

Load side impedance
Open circuit voltae
Short-circuiting current
Signal voltage

Signal discrimination

Rise characteristics of

data and timing signal,
control

Transmit only or half duplex.

2 lines or 4 lines.

Asynchronous method.

Variable setting: 1200, 2400, 4800, 9600, 19200
bits/sec.

3 to Tk Q (voltage 3 to 15 V); 2,500 pF or less

2 V or less(load); 25 V or less(signal source)

0.5 A or less between any two lines.

5to 15 V in magnitude(between interchange circuit

and signal GND)

Signal voltage
Signal
<-3V_|>+3V
Data signal “17 “0”
timing and
OFF ON
control signal

30 V/u sec or less

Mechanism specifications

Connector
Cable

25-pin connector(female connector)

Max. 15m cable(a slightly longer cable is possible
if the load capacity is 2,500 pF or less)

Interconnection circuit

Pin configuration

Data transmision

Timing signal

See Fig. 7.1

DTE does not transmit if ON condition is not
established in any one of RTS, CTS, DSR, DTR
signal.

None.
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Interconnection

No data Link mode

Data Link mode
Basic mode

Connected to digital printer (without CTS, DSR reply check)

Connected to digital printer (with CTS, DSR reply check)
Connected to computer

pin Signal
1 PGD (Protective Ground)
7 SGD (Signal Ground/Common Return)
2 TXD (Trasamitted Data)
DTE Data
3 RXD (Received Data)
UD-716 DCE
4 RTS (Request to Send)
5 CTS (Clear to Send)
Control
6 DSR (Data Set Ready)
Signal
20 DTR (Data Terminal Ready)

Fig. 7.1 Pin configuration of RS-232C interface
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7.2 Control procedure

In addition to RS-232C interface, the control method of Basic mode conforming to
ISO-STD-1745 can be used between the UD-716AGL13C and computer in the half duplex
communication system. Generally, the control procedure of data transmission is
established on the following state.

(1) Connection of transmission line
(2) Establishment of data link
(3) Transfer of information
(4) Termination
(5) Disconnection

The ISO-STD-1745 recommends the control or procedure using the transmission control
character specified for states (2),(3), and (4). However, since the transmission
control character is required for external units such as teletypewriter and digital
printer, these control procedures are not employed. For the computer, this standard
is used in the transmission control including the error control. Connection to indivi-
dual units is mentioned later in relation to the transmission control mode obtained by
feeding specified parameters.

@O|No Data Link mode

This mode is used when transferring the output data of UD-716AGL13C without check-
ing the control signals of the connected external unit. The connection diagram

of output data is shown in Fig.7.2. In this case, therefore, it does not result

in error if measured without connecting the external unit.

TXD 2 RXD
UD-716 7 External unit
SGD SGD

Fig.7.2. Connection to extenal unit



@|/Data Link mode

(1) This mode is used when transferring the output data of UD-716AGL13C directly to a
digital printer, such as RP-80 (EPSON). The usable printer must be furnished
with RS-232C interface and have a capacity to print one record of output data
in on line.
(2) The data link between the UD-716AGL13C and printer is established when the power
source disconnection of cable and to check if the reader is ready to transmit
data.
(3) Figure 7.3 is a connection diagram to the printer RP-80. This is a only refer-
ence diagram, and the method of connection varies depending on the printer to
be used if the RS-232C interface is provided.
(4) RC(Reverse Channel) is turned to the low level when the printer is busy.

1 1

PGD PGD
7 7

SGD SGD
2 3

TXD RXD
4 5

UD-716AGL13C CTS
RTS

5 11

CTS RC RP-80
6 20

DSR DTR
0 6

DTR DSR printer

Fig.7.3. Connection to printer
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)

Basic mode

This mode can connect the UD-716 with a computer operating in half duplex
serial asynchronous data transmission system.
The transmission control characters used in this mode are as follows.

PGD

SGD

RXD

TXD

Computer
CTS

RTS
DTR

DSR

STX: Start of Text (X'02")
ETX: End of Text (X'03")
ACK: Acknowledge (X'06"
NAK: Negative Acknowledge (X'15")
DC 4: Device Control (X'14")
Figure 7.4 shows the general diagram to connect the UD-716AGL13C to a computer.
1 1
PGD
7 7
SGD
2 3
TXD
3 2
RXD
UD-716 4 5
RTS
5 4
CTS
6 20
DSR
20 6
DTR

Fig. 7.4. Connection to computer

Figure 7.5 shows the Basic mode control procedure in the data transmission using trans-
mission control characters. The control signals are used in the cable configuration
shown in fig. 7.4.
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TXD T |H |H Data
(UD-716AGL13C)

RXD puter ) X |1 |2
(com

Less than 2 sec

TXD (computer )

RXD (UD-716)

A~ O

Time-out check
(3 sec)

Figure 7.5 Basic mode transmissin control procedure

NOTES: 1. When transmission control character ACK is not returned from the computer to
the reader, or when NAK is returned, the data is transmitted again according

to the error control procedure of UD-716AGL13C.
2. The duration of time-out check can be varied by parameter 2B,,.
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7.3 Selection of transmission control mode

Modes of No Data Link, Data Link, and Basic can be changed over as follows.

v
(1) Reader function setting mode j

O The above mode is established when |REQST| , ‘ 9

b

| ENTER| keys are

pressed in succession in the operation unit.

O When a numeral conforming to the item below is fed after the triangle mark

and | ENTER |key is pressed, it is set.

Mode Value

No Data Link OF
Data Link 2 F
Basic 4 F

7.4 Others

(1) Baud rate (transmission speed)

The baud rate is preset at 19,200 bits/second, but it may be varied from 1,200

to 19,200 bits/second by changing the parameter F8,
(2) Character length

Each character of data is 10 bits long, and is composed of start bit of 1 bit,
ISO code of 7 bits, even parity of 1 bit, and stop bit of 1 bit.
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Appendix. B Punched hole of ID number
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Other checking iten

(Contents in package of the reader)

Item Name Q’ty Remarks
TLD Reader UD-T16AGL i
Power cord £
Magazine 1
Test badge 1
Accessories | Fuse 2
Vinyl cover 1
Operating manual 1
Others Factory test records 1
: (with parameter output list)
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Selling agency and Services office

Panasonic Industrial Company
Panasonic Way Secaucus,New J ersey 07094 USA

Panasonic Industrial Europe GmbH (UK)
Willoughby Road, Bracknell,Berks.,RG12 8FP.THE UNITED KINGDOM

For information of Compliance with EU relevant Regulatory
Directives, Contact to Authorised Representative:
Panasonic Testing Centre
Panasonic Marketing Europe GmbH
Winsbergring 15, 22525 Hamburg, = Germany”

Manufacturer

Panasonic System Networks Kyushu Co.,Ltd.
2111 Ueda Usa Oita 879-0493 Japan

TLB-M16-A10






