
( .. -
.m .

~ f) 4M-df) A -j$ 'I

.p - pp cants' Exhibit -
~

-

~9 D Joint Contention IV'"

O 4 Docket No. 50-400 OL_ , ,

*O

g. eon %
-\%

T NOV 27193w :
DO; Bray;NIG 6ci; ty,gyg7g 4,
C.ct4rne N-

;592Y
WrT u \

,

.

Specifications of TL Badge and
TL Badge Hanger

(Thermoluminescent Dosimeters)

NL'CLE43-
R

Dec eg y, ggggggggoM
,

natist eq En, g;,,
_

SIatg

,","|:e,A';;',7 'fA'

Ac..,,,,,. m m u, Ncoe,,,,,e, N
Othe, DAT

v:na
Reperga,__ _

8412170348 041022 i

PDR ADOCK 05000400
o PDR

.

>



,
-

,

.;; -

.

:-

.

. SPECIFICATION OF

TL BADGE

MODEL SPECIFICATIONS

UD-801A-

UD-802A

UD-803A
. UD-804A

'

UD-806A

UD-807A

UD-808A

UD-809A

UD-811A
UD-815A

.

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

; MATSUSHITA INDUSTRIAL EQUIPMENT CO., LTD.

-ELECTRONIC EQUIPMENT DEPARTMENT

1-1, 3-CHOME, INAZU-CHO, TOYONAKA

OSAKA, 561 JAPAN
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MODEL SPECIFICATIONS

UD-802A groupTL Badge :

Refer to the GENERAL SPECI!*! CATIONS for common specifications.

1. Model number : UD-802AQ , UD-802AR , UD-802AS*
.

2. Use Personnel monitoring:

3. Applicable reader. : UD-710A, UD-702E,,UD-720A
4. Appearance : Fig. 1

5. Element and shield : Table 1
composition

6. Measurable rays and : y.x rays (10 key s 10Mev) Imren s 1000 remrange
(Rough energy evaluation is possible)
B rays (0.5MeV s 4Mev) 10 mrem s 1000 rem

[ Measurable range is in the case where single.

'

\ kind of rays is measured.

7 Recom= ended l' anger UD-875A, CD-885A:

8. :D number Specified serial numbers (7 digits at maximum)r

are punched.

9. Label The labels shown in Fig. 1 are sticked.:

10. Weight : Less than grams.
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Fig. 1 Appearance of TL Badge: UD-302AQ
(The figure also applies to UD-802 AR and UD-802AS)

Table 1 Element and snield composition of TL Badge
UD-802A grcup

Element i pnosoner snielo
El "Li "6 04 7(Cu) Plastics 14mg/cm22

| nLi "B 04 7(Cu) | Plastics 160mg/cmE2
2 2

| CaSO4(Tm) | Plastics 160mg/cmE2
2

|E4 CaSO4:Tm) | Lead 0. 7: .m thick !
* ~he th::r. ness of :ne hanger ts ne :n luded. ro ettain the total intesness .nen

the Lad:e is placed it. th* can;cr. refer ec the spec;ficat.:ns Of the har.:e:an ' add ; .at th:c.. ness :: .a:n sletent.

,
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INTRODUCTION

These specifications are common to all National /Panasonic

TL Badges. As for detailed specifications, such a s

phosphorous materials and shield combinations, refer.to the

- " Specifications for each TL Badge model."

For many measurements and dosage assessment applications,

the National /Panasonic TL Badge must be used with a TL Badge

Hanger.

As for the National /Panasonic TL Badge Hanger, refer to the

" Specifications common to all TL Badge Hangers" and the

" Specifications for each TL. Badge Hanger model."

.
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1. GENERAL

The TL Badge is a thermoluminescence dosimeter for

.-

measurement of integral dose of radation.

Elebents-(up to four) are mounted on an element plate..

The element plate is put in the badge holder.

The element-is made of a thin layer of thermoluminescence

phosphor. A radiation shield is provided on the badge
.

holder.

An identification number (up to seven digits) is provided
on the badge and automatically read by a reader.

The badge is measured without the necessity of taking
the element plate out from the badge holder. The element

plate is locked to the badge holder to prevent deliberate
removal of the plate.

2.1APPEARA:CE At:D CONSTRUCTION

Figure 1 (a), (b), (c) shows the appearance of the TL
Badge. Depending on the use, three types are available;

one-window type, two-window type, and no-window type.

An extremity dosimeter shown in figure 1 (d)~is also
available. Forty-bit optical code holes can be made

in the badge holder to provide the ID number, etc. .

Figure 2 shows the-sectional view and the dimensions of
|

the TL Badge. (Though it shows the one-window type

.CD-802A, the figure aisc applies to other types.)
Figure 3 shows the enlarged sectional view of the element.

-- .
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Virtually mono-layer of granular phosphor (average*

.

granule diameter is 90u) is formed on the thin resin
I

substrate. The phosphor is covered with a protective,

transparent film.

3. DETAILED COMMON SPECIFICATIONS

7- 1 Thermoluminescence phosphor

Depending on specific measurement, four, kinds of

phosphor are mounted on the plate in various

combinations.

.nt .nB O-(Cu) The phosphor is made of tissue-

equivalent Li B 0, with Cu doped as

an activator. Natural abundant

material nLi and AB is used for Li

and B. The phosphor is sensitive

to v.x rays and a rays and somewhat

sensitive to low-energy neutror.

U nn i and nB in Li s,0jCu) mention-'Li,"B 0,(Cu) L 2

ed above are replaced by enriched

material 'Li and "B. The phoschor

has l'ittle sensitivit, to neutron

rays. The respense to v.x rays and
-nB rays is equivalent to 'L1:"B.0-(Cu)

.

!
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f 'Li: 25.0,(Cu) nLi and nB in nLi nB.Or,(Cu) mentioned
t

f above are replaced by enriched material

C

i 'Li and 5*B. The phosphor has high
t

sensitivity to low-energy neutron rays. ,

The response to Y.X rays and 0 rays

! is equivalent to nLi,nB.0,(Cu).
f

| CaSO.(Tm) The phosphor is made of non-tissue-

j equivalent CaSO. with Tm doped as an

activator. Since the phosphor has

high sensitivity it is used to evaluate

- low dose in combination with metal,

shield. Without metal shield, it

shows over response to low-energy

v.x rays, and is used for energy

evaluation of v.x rays. The phosphor

has little sensitivity to neutron

^

rays.

?- 2 Element Thickness

a) Phosphor layer: Approx. 15 mg/cm2

b) Substrate: Approx. 11 mg/cm,

2! c) Transp~arent cover film: Less than 28mg/cm
I

i

.

!,.- .-

mm__ \

|

)
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|-

|

O

!_3 Measurement Range

a) Li:B.0,(Cu) elements: 10 mrem to 1000 rem

("Co-y ray equivalent)

b) CaSO.(Tm) element: 1 mrem to 200 rem

("Co-Y ray equivalent)
.

-

'4 Fading

a) Li:B 0,(Cu) elements: Less than 10t/ month,

b) CaSO (Tm) element: 3%/ month,

at the roem temperature (25 C)0

.

7-5 Tribo-thermeluminescence

a) Li:3.0,(Cu) elements: Lower than dete:tior. limit,

b) CaSO.(Tm) element: Lower than detection limit.

?-6 Lignt Response (light sensitreity and lignt fading)
I, L;;E.O.(Cu) clemen:s: Lower than detection 11 it,

b) CaSG.(Tm) element: Lower than detection limit,

where mounted in the badge holder,

t,_7 Sensit etty uniformity of element

There are three classes in the nominal uniformity of
.

element; Class 0, Class P, and Class S. The class is
i

indicated in the seventh digit of the model number.-

i i
*

( E.:ampic : CD- 8 0 2 AO_, CD- 2 0 2A_R, CD- 8 0 2 A_S e t c . )

|
,

.
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Nominal uniformity indicated by the classes are as

follows:

Class Nominal uniformity

'

l
O i Percentage standard deviation g 5.0% ~

i
i

R | Percentage standard deviation ; 7.5%
I

S | Maximum to minimum deviation g :30%

It is assumed that the uniformity is evaluated using

the reader with rank correction function.

In evaluating uniformity, Class O sometimes shows a
.

percentage standard deviation of 5 to 61 and Class R

does 7 to 8% depending on the exposuring method and

sampling method.

T-8 Life Time

P.epeated use: 300 times,

Total exposure: Lower than 10 rem

("Co-y ray equivalent)a
e

'9 Working Conditions-

0 00Temperature: -10 C s 40 q (Fading increases accve 25 0.)

Humidity: Less than 801 RH (without dripping)

For precau* cns before measurements, refer to the
handling instructions.

. -
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! * - 10 Sit Format of Optical Code Hole on the TL Badge-

i

: The bit format of the optical code hole is shown
r

.in F.c. 4."

r -
b

The 40 bits are used as follows;,

i

28 bits : Number code (7 digits),

,L

| 4 bits : Model code

6 bits : Element sensitivity correction
i

code

2 bits : Parity code (Odd parity)

*
GUARANTEE.

Cne year frem date of delivery.

Replacement of new badge shall constitute a fulfillment

of all obligations to the purchaser. The Panasonic will

not be responsible for any damage resulting from improper
use.

Please read the handling instructions carefully before use.

Appendix 1.

Model nuncer forma:

The model number of TL Badges is constituted as follcws:

). . . . . . . ...,,..

8 .1. . . 2 .' A . O.i .3. a,.U D -

u .. . . .
- i r

_ y (w )w(lii).,
(1) 11 1

,
,

l

li
i

Common Common
terr terr,

!

-
- -
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; (1) A code defining the composition of the element and.

shield.

|0lll to |1|5|

Codes from |011| to|1|11 are assigned to standard.

specification badges and the composition is fixed.

Codes from |112| toll |4| are assigned to special.

specification badges and the composition is deter-
f

mined by the purchaser. (Refer to (iii).)

In this case, the reader parameter must be set

according to the badge composition. The badge

defining parameter,for the UD-702E manual '

operation reader cannot be varied.

Code ll!5! is assigned to the reader calibration.

badge.

: 11) A code defining the nominal uniformity class.

(Refer to 3-(7) .)

__ .cperial code'

When a saecial specification code (betweenIli2!and.
-

!1%!) is assigned to ter.- (1), many TL Badges contain-
ing the same model numoer will result. To identify

these badges, a serial number is assigned to the badges.
For example, CD-812AQ has many variations: UD-812AQl,

CD-812AQ2, and incorrect readings will result...

when CD-612A01 is read by the reader given the badge
defining parameters for CC-812A02.

The special code ay be assicned to the standard \,

\ cad:es vhen nece.sa: .s .

; .

= -
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!' Phosuhor layer Trtnsparent cover-
-

(' Approx. 15 mg/cm2 )- ( < 28 cg/c=2 )
\,

\ '

,
\

\ /W Uf'Y : i,-.q \A N/'n;;:=w - v

,, ///) V ///
Fle.stic substrate

i
o'g ( APPROX. 11 mg/cm' )

!
*

Fig. 3 EnlETC9d 080tiOUS1 viec of the el cent.
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!/ Rank Badge ID code
it r .. .i . . code code to* 10$ to.cofe- - ~

, , , , , , , , , , ,

,

O000OOO0000OOOOOO000
8 42 1,

84 2 1
'OOOOOOOOOOOOOOOOO000.

}arit1 . . , , , , , , , ,

Coce ' Eank 10* }0 ' 10' 10'
c05= ID code

>

Fi . 4 Eit format of optical code hole.E
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SPECIFICATION OF

TL BADGE HANGER

MODEL SPECIFICATIONS

-

.
.

UD-854A

UD-874A

UD-875A

UD-876A

UD-885A

UD-886A

UD-887A

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

MATSUSHITA INDUSTRIAL EQUIPMEllT CO., LTD.
.

ELECTRONIC EQUIPMENT DEPARTMENT

l-1, 3-CHOME, INAZU-CHO, TOYONAKA

OSAKA, 561 JAPAN
'

s=ecifications subject :o :..ance wi-hou: no: ce.

!''
-
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MODEL 3PECIFICATIONS

TL Badge Hanger : UD-854A(H)

Refer,to the GENERAL SPECIFICATIONS for common

specifications.
.

1. Model number : UD-854A UD-854AH

2. Type : Open type for one badge

3. Applicable TL Badge : UD-801A, UD-815A
(Examples)

.

4. Appearance : Fig. 1

5. Body material : ABS resin

6. Front wall thickness : For element 1 open

for element 2 plastics 160 mg/cm,

for element 3 plastics 160 .g/c. ,
for element 4 plastics 160 mg/cmo

7 Attaening device : An alminium clip

(with a nylon strap :

UD-854 AH only)
.

8. Color Clear with slight smokiness.:

9. Weight : Less than grams.

1

|
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INTRODUCTION

These specifications are common to all National /Panasonic

TL Badge Hangers. As for detailed specifications regarding

each hanger, refer to the " Specifications for each TL Badge
Hanger model."

For many measurements and dosage assessment applications,

the National /Panasonic TL Badge must be used with the TL

Badge Hanger.

As for the National /Panasonic TL Badge, refer to the

" Specifications commen to all TL Badges" and " Specifications
for each TL Badge model. "
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1. General*

The TL Badge Hanger serves as both a wearing case and as

an additive shield for the TL Badge. Except for special

cases, TL Badges should be placed in the hanger before
being used.

There are three kinds of hangers: an open hanger for

single badges, a closed hanger for single budges, and
.

a closed hanger for two badges.

2. Construction

The three above hangers are shown in Fig. 1.

A v-G TL Badge is encased in an open hanger, a closed

hanger, and also in the right side of the closed hanger
for two badges. The hangers are available in several

thickness depending en the y-G TL Badges used.

The CD-809A neutron TL Badge is placed in the left side
of tha closed two-badge hanger.

The Open hanger has a window for the 8 badge. The closed

hanger's eindow is sealed with a 2 mg/cm thick plastic

film, T.aning its wall thickness slightly larger for :he
G-rays (skin dose) estimating element. The projection

shown in Fig. 1 (b) and fc) provides a wall thickness
2of 1000 mg/cm for the deep dose estimating element.

Closed hangers are designed so that they cannot ce easily
cpened withcut special ,i lgs. There is a scace for a .acc.
m ca:t s.;riace.

.
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3. Shielding

3-1 Shielding for Y-0 TL Badges

The front wall of the hanger is made of plastic.
The thickness of each model is specified in the
specifications for each model.

When a TL Badge is encased in a hanger, the total

thickness for the Y.x and 5 rays is obtained by
adding the hanger thickness to the badge shield
thickness. Examples are shown in Appendix 1.

,

1

I

{ 3-2 The shield for a neutr.on badge
I
1

i

An additional cadmium-made shield for the UD-809A

.eutron badge can be formed on the left side of the
closed two-badge hanger.

4. Guarantee

This cuarantee is cood for three months from the d. ate-
of deliverv. This guarantee does not cover problems

caused by misuse, abuse, or negligence.

Panasonic will repair or replace, at no charge, your'TL
Badge Hanger if any problem develops during the guarantee

7eriod due to design or workmanship defects.

(Refer to "TL Badge Handling Instructions" for handling.)

|
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Appendix 1. _An example of calculation ol_ total wall titickness
>

.

n#

-
,

, ., ,

'

,

"
Example : UD-808A TI. Ilan'lge in llD-687A llanger ' "

,

.

. . . - - . _ . - . - . . . . . . . _ - . . . . _ . . - _ _ _ _ . _ . .

Sliield Wal1
#"Il' l e3.e n t Phosphor t liicknes s thickness ,-Remarks e.

-Gicknessof IID-808A of up-887A ,~_, .

,

. \.
, . __

_

_

_

~,
-..- .. - ,

.

7 11
!!! - I. i n07(Cu) P1 antics Plastles Plastics , -

2 4

11 mg/cm 3 rpg/bm Ll mg/cin .
2 r B-ray (skin dose)

i
.n ,

.. _ .- -. _. _ . _ . _ - - _ __ . . _ _ . _ _ _ _ _ _ _ _ _ _ . evaluation including -

'l:2 I,i lyO7(Cu), f:atitics Plastics Plastics
'

2 3-ray energy correction.2 2 2(;G mg/cm 3 mg/cm 63 mg/cmj

u .. - . - - - . . . . .
,

/i -

l: 3 CaSO;(Tm) Plastics Plastics l'lastics y-ray energy evaluation
2 2,160 mg/cm 840 mg/cm 1000 mg/cm~ by comparing with E4.

- . - - . -- - _ - . . . . - - - - . . .

7 11
1:4 I. i 11 0 7(Cu) Plastics P)astics P1asticsy '3 Deep dose evaluation2 2 2160 mg/cm 840 mq/cm 1000 mg/cm

-_. . . ...-- .- - . _ _ . . - . _ _

4

'

_ _ _ __ _ _ _ _ _ _ _ _ ____ _ _ _ -L.__________
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Appendix 2. Model number format,

The model number of the TL Badge Hanger is constituted
as follows;

U D - C 9 7 A (H) 1 T-
~

| | | | |
(i)(ii) (iii)(iv) (v)

i
Common Common
term term

(i) Type code

5 ------ Open type

- 7 ------ One-badge closed type
8 ------ Two-badge closed type

(ii) Front wall thickness code (Refer to the figure

below.)

(iii) Sylon strap code

H ------ Nylon strap provided

(iv) Special code

A serial number is assigned to the special
specifications hangers.

(v) Color code

T ------ Transparent

|
' -5-

_

l

l ad
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