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EIAJ EDR-7328

Technical Report of Japan and Information Technology Industries Association

Design guideline of integrated circuits
[Plastic Zigzag Inline Package (P-ZIP)]

1. SCOPE OF APPLICATION
This technical report regulates outline drawing and dimension of Plastic Zigzag Inline Package
(hereinafter referred to as P-ZIP) whose terminal pitch E is 1.27mm, and Plastic Shrink Zigzag
Inline Package (hereinafter referred to as P-SZIP) whaose terminal pitch E is equal to or less than
0.889mm,among the package classified as form C in EIAJ ED-7300 (Recommended practice on
Genera Rule for preparing standard outline drawings (integrated circuits) of semiconductor devices).
Note Thistechnical report is the revision version to have integrated two standards into which EIAJ
ED-7405 (P-ZIP) and EIAJ ED-7405-1 (P-SZIP).

2. TERMS
The definition of the terms used in this technical report complies with EIAJ ED-7300. New terms
define in the description of this report.

3. BACKGROUND
Recently, through hole type package P-ZIP with reduced print circuits board area were developed for
small size electronics devices. Thistechnical report intended to standardize the outer dimensions of P-
ZIP, P-SZIP, and ensure compatibility between products. It shows the standard design values on
concept of the design center as far as possible for standardization.

4. DEFINITION OF P-ZIP
P-ZIP classified as form C in item 6 "Outline classification of the semiconductor package" of EIAJ
ED-7300, and define a package with through hole terminals which are led out of the longer side of
itself in single direction and make a termina two lines in aternately forming leads which are
perpendicular to the surface of a print circuits board.

5.  NUMBER OF TERMINALS
Number of terminals complies with the EIAJ ED-7300.

6. NOMINAL DIMENSIONS

The dimensions of package height ~ package length (Symbol:A,om ~ Dinom) 1S @pplied to nominal
dimensions.
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7. REFERENCE CHARACTERS AND DRAWING

7.1 Outline Drawings
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Figure 2

Seating Plane

-

Bending Cross point of terminal

Figure 3

l U

The bending direction of terminal No.1 isin the side of the terminal No.1 index.

The seating plane is determined when the terminal is inserted to hole that of center is located in
the matrix as modulus | e | / :

The maximum mounting conditions apply to the positional tolerance of the terminals. (For the
maximum body conditions, refer to 1SO/1101, part I1)

Shows the alowable position of the index mark, which of more than half must be included in the
shaded area.

Specifies the true geometric position of the tarminal axis.

The shapes of chamfer is recommended in Figure 3.

Resin flash, leadframe cutting remain and gate remains are not included.

Resin flash, leadframe cutting remain and gate remains are included.
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8. OUTER DIMENNSION
Table 1 below shows the standard dimension. Combinations of the standard dimension shown below
alow a number of package variations. If packages are design newly, their dimensions shall be
selected in the table of Standard Package Dimension List in the Appendix.

8.1 Groupl
Table 1
unit: mm
o Recommended
Description Symbol Standard Values Remarks
Nominal Ao (1) Package height A, ~ Package length D, iS

applied to Nominal dimensions.
Dimensions | Dinom | (2) Nominal dimensions is defined combination of
A2n0m1 Dln0m1 anOIIOWS.

Asnom
Asnom
4.40
5.80
6.80
8.80
10.80
12.80
D1nom
Termind pitch [ €] Termind pitch [ €]
o127 | os || 127 | oso |L&]=1%
4| 526| 368[36| 4590| 3213 | Zwon=0.73
6| 780| b546|38| 4844| 3301 | €]=089
8| 1034| 7.24|40| 5098| 3569 | Zygm=051
10| 1288| 902|42| 5352| 3747
12| 1542| 1080|44| - 39.4
14| 17.96| 1257|46| - 41.02
16| 2050| 1435|48| - 42.80
18| 2304| 1613[50| - 44.58
20| 2558| 1791|52| - 46.36
22| 2812 1969|54| - 48.13
24| 3066| 2146|56| - 49.91
26| 3320| 2324|58| - 51.69
28| 3574| 2502|60| - 53.47
30| 3828| 2680|62] - 55.25
32| 4082| 2858|64| - 57.02
34| 4336| 3035

Dlnom: El ’ (n_l) + 22lnom
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Table 1 (continued)

unit: mm
Description Symbol Standard Recommended Values Remarks
Seated A (1) Anax IS shown by the following (1) Dimenson of A,
mex =8.26mm or less
hight formula shall be systematized
A =064 m in 1.27mm step.
e Dimenson of A, .
m=9,1l,13,16,19,22 —over 8.26mm shal
(2) Anin is shown by the following be systematized in
1.91mm step.
formula.
A=A - 0.64 (2) Dimension of A
~ Anin_ | Ama _@ f:inburrs e Ud:tz
508 | 5.72 5.40 g 9
6.35 6.99 6.80 '
7.62 8.26 7.80
9.53 10.16 9.80
1143 | 12.07 11.80
13.34 | 13.97 13.80
Stand-off A, A= 0.76 Airor= 1.00
height Anx=2.54
Package AZ AZmax:Amax - Almin AZnom:Anom - Alnom Dimension of AZ are
height Aorin=Amax = Almax not included resinburrs,
AZmin AZmax AZnom gaIe remans.
3.18 4.95 440
4.45 6.22 5.80
5.72 7.49 6.80
7.62 9.40 8.80
9.53 11.30 10.80
1143 | 13.21 12.80
All A, A=A maxt L max Asror=AnomtLnom L1=3.90
Pa:kwe A3min:Amin+Lmin Lnom:3-30
) —_ L.,,,=2.54
he'ght A3min A3max A3nom
7.62 9.62 8.70
8.89 10.89 10.10
10.16 | 12.16 11.10
12.07 | 14.06 13.10
13.97 | 15.97 15.10
15.88 | 17.87 17.10
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Table 1 (continued)

unit: mm
Description Symbol Standard Recommended Values Remarks
Terminal b (1) solder plating (1) b include treatments,
5 b, denote the raw
width B o b 1@ 5 gf; materia dimension.
1.27 0.40 0.60 0:89 0:42
0.89 0.30 0.50 _
(2) Pallagium plating (2) Thickness of solder
EI b plating layer shall be
157 0 g’c'; 0.010+0.010
: : -0.005
0.89 0.40
(3) Thickness of
b, e Burin | D el | Biom Palladium plating is
127 | 040 | 0.60 1.27 | 050 very thin o,
0.89 | 030 | 050 0.89 | 0.40 Brom= Binom
Termina bz mei n meax bzhomZO. 25
end width 0 0.45
Terminal e (1) solder plating (1) cinclude treatments,
_ ¢, denote the raw
thickness Coin Crnax Cnom material dimension.
010 | 045 _027 _
_022 (2) Thickness of solder
plating layer shal
(2) Pdladium plating be
Cn_ 0.010+0.010
ﬁ -0.005
020 | (3) Thickness of
Palladium plating is
Cl C:lmin Clmax ﬂ Very thl n w’
010 045 & Cn0m= Clnom
0.20
o | o] |Ce] sz o
pitch El =0.89 | e| | = | posmon
127 2.54 Terminal inline interval
=2.54 089 | 178
=1.78
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Table 1 (continued)

unit: mm
Description Symbol Standard Recommended Values Remarks
Package E Package width E, Erom
width Emac + [ e]| =254+1.27 2.20
E.a=3.81 2.80
Do = * (n-1) | Dimension of D are
Pockece ° Package Ieng:[ " Dra +27 El 1) included resinburrs,
length Dra= [ €]~ (N1) + 2Zps, nom gate remains.
(1) Incaseof [ e] =127, Z,,=127 | "B Le] =127
Z.,n=0.83
2) Incaseof =0.89, Z,,=1.34 nom
@ Lel Incaseof | e] =0.89
Z.n=0.61
D, Package length D1max Dinom = € (n-1) + | Dimension of D, are not

Dlmax = El ’ (n_l) + 22lmax
(1) Incasedf | e] =127, Z,,,=1.07
(2) Incasedf | e] =0.89, Z,,=1.13

2Z 110m

Incaseof | e] =1.27
Zipon=0.73

Incaseof IE| =0.89
Z4pon=0.51

included resinburrs, gate
remains.
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Table 1 (continued)

unit: mm

Description Symbol Standard Recommended Values Remarks

Package D List of Dyae Dimx dimension as L.'St Of. Do D1nom

dimension as

length D, follows. follows.
List of Package length(D,D,) dimension.
[e] =127 [ e] =0.89

n D Drom D 1 D1rom D Drom D 1 D 1rom
4 6.35 5.46 5.94 5.26 5.34 3.89 4,93 3.68
6 8.89 8.00 8.48 7.80 7.12 5.67 6.71 5.46
8| 1143 | 1054 | 11.02 | 10.34 8.89 7.44 8.49 7.24
10| 1397 | 13.08 | 1356 | 12.88 | 10.67 9.22 | 10.27 9.02
121 1651 | 1562 | 16.10 | 1542 | 1245 | 11.00 | 12.04 | 10.80
141 1905 | 1816 | 18.64 | 1796 | 1423 | 1278 | 13.82 | 1257
16| 2159 | 2070 | 21.18 | 2050 | 16.01 | 1456 | 15.60 | 14.35
18| 2413 | 2324 | 2372 | 2304 | 1778 | 16.33 | 17.38 | 16.13
20| 26.67 | 2578 | 26.26 | 2558 | 1956 | 1811 | 19.16 | 17.91
22| 2921 | 2832 | 2880 | 2812 | 21.34 | 19.89 | 2093 | 19.69
241 3175 | 30.86 | 31.34 | 3066 | 2312 | 21.67 | 2271 | 21.46
26| 3429 | 3340 | 33.88 | 3320 | 2490 | 2345 | 2449 | 23.24
28| 3683 | 3594 | 36.42 | 3574 | 26.67 | 2522 | 26.27 | 25.02
30| 3937 | 3848 | 3896 | 3828 | 2845 | 27.00 | 28.05 | 26.80
32| 4191 | 41.02 | 4150 | 4082 | 30.23 | 28.78 | 29.82 | 28.58
34| 4445 | 4356 | 44.04 | 4336 | 32.01 | 3056 | 3160 | 30.35
36| 4699 | 46.10 | 4658 | 4590 | 33.79 | 3234 | 33.38 | 32.13
38| 4953 | 48.64 | 49.12 | 4844 | 3556 | 34.11 | 35.16 | 33.91
40| 52.07 | 51.18 | 5166 | 50.98 | 37.34 | 3589 | 36.94 | 35.69
42| 54.61 | 53.72 | 5420 | 5352 | 39.12 | 3767 | 38.71 | 37.47
44 - - - - 4090 | 3945 | 4049 | 39.24
46 - - - - 42,68 | 41.23 | 4227 | 41.02
48 - - - - 4445 | 43.00 | 44.05 | 42.80
50 - - - - 46.23 | 44.78 | 4583 | 44.58
52 - - - - 48,01 | 4656 | 4760 | 46.36
54 - - - - 49.79 | 4834 | 49.38 | 48.13
56 - - - - 5157 | 50.12 | 51.16 | 49.91
58 - - - - 53.34 | 51.89 | 52.94 | 51.69
60 - - - - 55.12 | 53.67 | 54.72 | 53.47
62 - - - - 56.90 | 55.45 | 56.49 | 55.25
64 - - - - 58.68 | 57.23 | 58.27 | 57.02
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Table 1 (continued)

unit: mm
Description Symbol Standard Recommended Values Remarks
Terminal q Ormin Omax Omin | Grom | Omax
angle OO 80 20 40 60
Tolerance X X £0.25
of terminal '
center
position
(1) Number of terminals must be | Package height (A))
Number of n -
an even number. However, | which corresponds to
terminals actual number of pins may be| number of the

smaler than n. But the 1st
terminal and nth terminal must
be existence.

(2) Package length (D,D;) which
corresponds to each number of
the terminas n, see Tablel.
List of Package length (D,D,)
dimension.

(3 n max ae determined as
follows.
(a) Incaseof P-ZIP ([ e] =1.27),
n max =42
(b) Incaseof P-SZIP( | e] =0.89),
n max =64

teminds n, See
Table3. Standard

packageligt .
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8.2 Group?2
Table 2
unit: mm
Description Symbol Standard Recommended Values Remarks
_ _ Dimension of Z are
Package z @ [e] =127 [e] =127 included  resinburrs
overhang L= El , Zmax::l-z7 Znom:0-83 gate remains.
2) [e] =0.89 [ e] =0.89
Zoa=15" | €], Zma=1.34 Z.n=0.61
Dimension of Z; are not
1 =2. =1.27 1
2 @ [e] =254 Le] included  resinburrs,
Ziwa= [ €] -0.20, 2,0 =1.07 Z1n=0.73 | gate remains.
2) [e] =0.89 [ e] =0.89
Zime=15" [ ] -0.20, Z1non=0.51
Zima=1.13
Termina L L. Lo Lor=3.30
length 2.54 3.90
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9. STANDARD PACKAGE LIST
To further clarify the combinations of part dimensions, the combinations of recommended package
classifications shall be indicated as shown below as assistance in the design and development of new
packages in the future.

Table 3

[e] =127 [e] =089

=
o
4.40

[ERY
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»
A2nom
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5.80
[
[

4.40

[
6.80
[

N
N
A2nom

[
8.80
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5.80

N
»
A2nom
[

|
10.80

|

|

|

|

[
12.80

[
6.80

w

o
A2nom
A2nom

R
A2nom
8.80

A2nom
A2nom

LN
N
A2nom
[
10.80
[

D

(00]
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10. STANDARD RESISTRATION
When you need to resister a new outline specification on the standard, complete the appendix format
5 in The Standardization Committee on Semiconductor Device Package steering rule, in compliance
with the Standardization Rule.
In order to make a package dimension table, which comes under Item 2, Appendix format 5, fill the
dimensions marked with (1) in the following Table 4.

Table 4
Serial Number
External Type P- (S) ZIPOO- 00.0" 00.0- 0.00
(P- (S) ZIPOO- 0000- 0.00)
Reference Symbol min nom max
A L L
Ay % L
A, [ % [
As [ L
b L L
b, % %
b, % L
— C |/ %
% G L L
) E L
D L
D, % L
€] L
| & L
q L [
X L
n L
o Z L
ISEN Z %
© L L L

11. RERATED STANDARD
(1) EIAJ ET-9001 “Rules for the drafting and presentation of EIAJ Standards’
(2) EIAJ ED-7300 “Recommended practice on Genera Rules for the preparation of outline
drawings of semiconductor packages”
(3) EIAJ ED-7301 “Manual for the standard of integrated circuits package”
(4) EIAJ ED-7302 “Manual for integrated circuits package design guide”
(5) EIAJ ED-7303A “Names and code for integrated circuits package’
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EXPOLANALY NOTE

1. OBJECTIVE OF THE TECHNICAL REPORT
This technica report intended to provide the industry standard for Plastic Zigzag Inline Package
(hereinafter referred to as P-ZIP) and the design guideline in producing of P-ZIP and developing the
automatic mounting machines and related parts.

2. PROGRESS OF DELIBERATION
(1) P-ZIP (EIAJ IC-74-5,EIAJ ED-7405)

(2)

3)

The forerunner of this technical report EIAJ IC-74-5 (P-ZIP) was started a deliberation from
August 1985 and established in March 1987. After that, a part was revised in the contents and
EIAJ ED-7405 (P-ZIP) was established in October 1991.

P-SZIP (EIAJ ED-7405-1)

The forerunner of this technical report ED-7405-1 (P-SZIP) covered the numerous pin range and
dwarfing print circuits board area, mounting height, which was not in EIAJ ED-7405 (P-ZIP), it
was possible to make by need and confirmation and started a deliberation from April 1988 and
established in March 1990.

P-ZIP (EIAJ ED-7311-17 ,EIAJ EDR-7328)

EIAJ ED-7405 (P-ZIP) and ED-7405-1 (P-SZIP) would be abolished by the laps ten years, this
technical report EIAJ EDR-7328 (Design guideline of integrated circuits) is the revision version
to have integrated two standards into and divide EIAJ ED-7311-17 (Individual standard of
integrated circuits), the elapse of these technology report are shown below by the time series.

P-ZIP P-SZIP

1987.3 EIAJIC-74-5 outline drawing

- 1990.3 EIAJ ED-7405-1
outline drawing

1991.10 EIAJ ED-7405

2001.7 EIAJ ED-7311-17(individual standard)
2001.9 EIAJ EDR-7328 (design guideline)

3. KEYPOINT FOR REVIEW

(1)

(2)

Datum marking The body datum and geometrical tolerance were adopted from this technical
report. And the body datum position attempted a consistence Design guideline of integrated
circuits Plastic Single Inline Package (P-SIP) (EIAJ EDR-7327 [Revision in January 2001]).
Definitions of dimension The recommended values in this technical report were adopted the
values EIAJ ED-7405 (P-ZIP) and EIAJ ED-7405-1 (P-SZIP) as far as possible, and a format
was changed in according to EIAJ ED-7302 "Manua for the Standard of integrated circuits
package'. Terminal width before treatment (b1) and terminal thickness before treatment (cl) are
included conventional solder plating and newly shown Palladium plating is added.
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3)
(4)

(1)

(2)

Standard package list Standard package list was added in according to EIAJ ED-7302.
Standard registration Standard registration list was added in according to EIAJ ED-7302.

BACKGROUND FOR THE RESPECTIVE DIMENSIONAL RULES

Nominal dimensions (A2nom =~ D1nom) The forerunner of standards EIAJ ED-7405 (P-
ZIP) and EIAJ ED-7405-1 (P-SZIP) which maximum seated height (Amax, mil unit) was
applied to nominal dimensions. However, This technical report follow EIAJ ED-7303A "Names
and code for integrated circuits package" and nomina dimensions is changed to the dimension of
package height © package length (Symbol: A2nom =~ D1nom).

Maximum seated height (Amax) Maximum seated height (Amax) have 6 kinds which shall
be systematized, 5.72mm (225mil), 6.99mm (275mil), 8.26mm (325mil) in 1.27mm (50mil) step,
and 10.16mm (400mil), 12.07mm (475mil), 13.97mm (550mil) in 1.91mm (75mil) step.

Note EIAJ EDR-7327 (P-SIP) have 3 kinds maximum seated height (Amax) which shall be

3)

(4)

(5)

(6)

(7)

systematized, 6.10mm (240mil), 8.64mm (340mil), 11.18mm (440mil) in 2.54mm (100mil)

step.
Seated height (Anom) The forerunner of standards EIAJ ED-7405 (P-ZIP) and EIAJ ED-
7405-1 (P-SZIP) which made seated height (Anom) 5.40mm, 6.70mm, 7.90mm,
9.80mm,11.70mm, 13.70mm. This technical report consulting maximum seated height (Amax)
of EIAJ EDR-7317 (P-SVP) and change seated height (Anom) numerical value to 5.40mm,
6.80mm, 7.80mm, 9.80mm,11.80mm, 13.80mm.
Terminal width (b) Making EIAJ ED-7303A reference, the forerunner of standards EIAJ
ED-7405 (P-ZIP) and EIAJ ED-7405-1 (P-SZIP), b in meant termina width after treatment so
it was replaced to bl in this technical report. Terminal width before treatment was defined as b.
Because terminal width before treatment (b1) was added, bl in this technical report replace b2
respectively. bnom the size to have added the thickness of the exterior plating to blnom. The
exterior plating is conventional solder plating and newly shown Palladium plating is added.
Terminal thickness (c) Making EIAJ ED-7303A reference, the forerunner of standards
which EIAJ ED-7405 (P-ZIP) and EIAJ ED-7405-1 (P-SZIP), c in meant terminal thickness
after treatment so it was replaced to cl in this technical report. ¢ nom the size to have added the
thickness of the exterior plating to clnom. The exterior plating is conventional solder plating and
newly shown Palladium plating is added.
Terminal pitch ( E ) The forerunner of standards have 3 kinds Termina pitch ( E )s
EIAJ ED-7405 (P-ZIP) was defined | e ] = 1.27mm (50mil), EIAJ ED-7405-1 (P-SZIP) was
defined E = 0.889mm (35mil), 0.635mm (25mil). This technical report is changed to
narrowed down to 2 kinds, E = 1.27mm, 0.889mm. however, EIAJ ED-7311-17 have
registration 0.889mm or less ( IE| ), therefore, P-SZIP is defined E =0.889mm or less.
Terminal inline interval ( ) The forerunner of standards have 3 kinds terminal inline
interval ( [el]), EIAJ ED-7405 (P-ZIP) was defined [el] =2.54mm (100mil), EIAJ ED-7405-1
(P-SZIP) was defined @ =1.778mm (70mil), 1.27mm (50mil). This technical report is changed
to narrowed down to 2 kinds, @ =2.54mm, 1.778mm, because adjust to the package which is
produced at present.
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(8) Terminal angle (q) Standard value is defined g min = 0°, g max = 8°, and recommended value
g min=0° g nom = 4°.

(9) Package width (E) The forerunner of standards EIAJ ED-7405 (P-ZIP) and EIAJ ED-7405-1
(P-SZIP) which were defined have 4 kinds recommended value Enom = 2.80mm, 2.20mm,
1.50mm, 1.00mm. This technical report is changed to narrowed down to 2 kinds, Enom =
2.80mm, 2.20mm, because adjust to the package which is produced at present, and standard
valueis defined Emax =[gl] + | e , Emax = 3.81mm.

(10) Misalignment of terminal inline interval ( ) and package width (E) Misalignment of
terminal inline interval ( @ ) and package width (E) shall be 0.5mm or less from the viewpoint
of automatic mounting.

(11) Number of terminals (n) EIAJ ED-7311-17 areregistered max 40pin in P-ZIP, max 64pinin
P-SZIP, therefore, these number of terminals are defined maximum pin number. According to it,
package length (D1) also are defined.

(12) Package overhang (Z) Thistechnical report is adjusted a point of view value of Zmax,Z1max
and changed for consider a consistence of EIAJ EDR-7322 (P-DIP), EIAJ EDR-7327 (P-SIP).
Znom, Z1nom the same as forerunner of standards.

(13) Terminal length (L) The forerunner of standards EIAJ ED-7405 (P-ZIP) was defined Lmin =
2.54mm (100mil), Lmax = 3.81mm (150mil), Lnom = 3.18mm, and EIAJ ED-7405-1 (P-SZIP)
was defined Lmin = 2.54mm (100mil), Lmax = 4.064mm (160mil), Lnom = 3.18mm. This
technical report is changed to Lmin = 2.54mm, Lmax = 3.90mm, Lnom = 3.30mm, for consider a
consistence of EIAJ EDR-7322 (P-DIP), EIAJ EDR-7327 (P-SIP).

(14) Length to terminal bending position (LX)

It is necessary to secure sufficient length to terminal bending position (LX) shown in the figure to
the right, by taking into consideration the stability of the bending operation, removal of the
package from the socket.It must be remembered, however, that when the chipsize become
extremely large, most of the manufacturers tend to increase the package with within the limits
imposed by the package size (termina inline interval: @ ) to cope with
the situation, as occurred with the 300mil (7.62mm) type P-DIP. The
same thing is expected to occur aso P-ZIP. Such being the case, it was
decided not to stipulate the length to terminal bending position (LX) in jl
order to secure some degree of freedom in the package design. Because
the problems mentioned before may occur, however, it is desirable to take
into consideration the bending length when designing the package.
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5. COMMITTEE MEMBERS

The IC Subcommittee of the Technical Standardization Committee on Semiconductor Device

Packages has mainly deliberated this standard. The subcommittee members are shown below.

<Technical Standardization Committee on Semiconductor Device Package>

Chairman

ELPIDA MEMORY ,INC.

< IC Package Subcommittee>

Chief
Co-chief

Members

SANYO ELECTRIC CORP.
SHARP CORP.

FUJTSU LTD.

TOSHIBA CORP.

MATSUSHITA ELECTRIC INDUSTRIAL CO.,LTD.

AMKOR TECHNOROGY JAPAN.INC
ENPLAS CORP.

ENPLAS CORP.

OKI ELECTRONICSINDUSTRY CO.,LTD.
KY OCERA CORP.

KOGUNEX

SANYO ELECTRIC CORP.
SUMITOMO 3M CORP.

SEIKO EPSON CORP.

SONY CORP.

TOSHIBA CORP.

NEC CORP.

NEC CORP.

IBM JAPAN CORP.
TEXASINSTRUMENTS JAPAN LTD.
NGK CORP.

HITACHI LTD.

HITACHI Cable LTD.

FUJTSU LTD.

FUJ ELECTRIC CO.,LTD.

MATSUSHITA ELECTRIC INDUSTRIAL CO.,LTD.

MITSUBISHI ELECTRIC CORP.
MELCO INC.

YAMAICHI ELECTRIC CO.,LTD.
UNITECHNO INC.

ROHM CO.,LTD.

Special Members SHIN-ETSU POLYMER

TOYOJUSHI CO.,LTD.

Ichiro Anjo

Hideyuki Iwamura
Katuyuki Tarui
Koji Inoue

Y asuhiro Koshio
Toshiyuki Fukuda
Naomichi Shoji

Y oshiyuki Ohashi
Hisao Oshima
Kazuhiko Sera
Akihiro Funahashi
Takahiro Aoki
Kiyoshi Mita
Akiko Tsubota

Y oshiaki Emoto
Hiroshi Abe
Morihiko Ikemizu
Kaoru Sonobe
Kenichi Kurihara
Tuneo Kobayashi
Kenji Masumoto
Katsuaki Sugino

Y oshinori Miyaki
Tadashi Kawanobe
Kaoru Tachibana
Osamu Hirohashi
Tomoki Tamaki
Kazuya Fukuhara
Tsuneo Watanabe
Noriyuki Matsuoka
Hitoshi Matsunaga
Osamu Miyata
Ken Tamura
Hitoshi Kazuma



