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The characteristics of printing processes for
printed electronics

Dimentions for good printing results
Printing method | Viscosity | Thickness | Feature Size (Registration| Throughout
Gravure | 0.01-02 | <0.1-8 1 >0 | 3-60
Flexo 005-05 | 0.04-25 80 <200 | 330
Offset 5-100 | 05-2 10-50 | >0 | 3
Screen 05-50 | 0015-100 | 20-100 | > | 273
Ink Jet ~ {0.001-004 005-20 | 20-50 | 5 20 | 00105
(Pas)  pm | | m2/s
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Experiments

Original( Neutral~ White)
Scanner

CTP

Proof

Ink Jet Print

Evaluation

2"d Experiment
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a Original a Original b=Offset Proof
1,neutral 5,Caramelmoka Jc= Ink Jet
a a

Ave Ave

2 Essen 6,HiteaBrown

a a

Ave Ave

3,Gerata 7.Casual

a a

Ave Ave

4 Chocolade 8,SofreWhite

a a

Ave Ave
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Ink Jet Performance

Ink Jet  Chracteristics
ltems UV | Aqueous| Solvent
Image quality 0 0
Productivity 0 0
Drying X
Smel 0 X
Outside Test 0 0
Media 0 X
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Luxel Jet & Original
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EEREENREEN RN EREN KD

|

n MCK-smmw MCK - nnmuw uns 555« nnw 5 %% w I MCK- 555 &) MCK 3

ey ' S
i1
ety /)
R
At r‘;'_,/

2008-9-25 IGU AK 9



Proof & JCP2001

b*

JCP2001 &

-6.0

76.0

720 80

1(

)0

2008-9-25 IGU AK

10



JCP2001 & Wood Pattern
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Reproduction of Original
(Gravure) & Proof (Offset) In
Wood Pattern
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a.Original

a D L> a>™ b= c> HA
1,neutral 0.94 58.43 15.1 32.52 35.85 65.13
a 0.9 60.01 14.34 32.8 35.80 66.42
0.89 60.61 13.98 32.94 35.78 67.04
0.98 56.76 15.65 33.38 36.87 64.91
Ave 0.93 58.95 14.77 32.91 36.08 65.87
2,Essen 0.68 69.63 12.09 30.87 33.15 68.65
a 0.66 70.67 11.58 30.56 32.68 69.28
0.64 71.42 11.07 29.79 31.78 69.65
Ave 0.66 70.57 11.58 30.41 32.54 69.19
3,Gerata 0.34 81.42 4.34 14.79 15.41 73.68
a 0.32 82.45 3.4 13.89 14.30 76.28
0.3 83.2 3.31 13.39 13.79 76.15
Ave 0.32 82.36 3.68 14.02 14.50 75.32
4 Chocolade 1.8 18.24 7 .89 8.92 11.91 48.53
a 1.77 20.68 .53 12.2 15.48 52.03
1.74 18.39 6.73 6.79 9.56 45.28
Ave 1.77 19.10 8.05 9.30 12.32 49.16
5,Caramelmol 1.44 41.75 21.04 34.49 40.40 58.65
a 1.41 43.65 21.4 36.38 42.21 59.56
1.37 45.4 21.62 37.58 43.36 60.12
Ave 1.41 43.60 21.35 36.15 41.99 590.46
6,HiteaBrown 1.69 27.94 12.04 22.21 25.26 61.57
a 1.66 29.47 12.12 23.54 26.48 62.79
1.64 30.32 12.26 24.27 27.19 63.23
Ave 1.66 29.24 12.14 23.34 26.31 62.55
7., Casual 1.17 A47.37 13.54 29.47 32.43 65.36
a 1.07 52.14 12.15 30.91 33.21 68.58
1 54.25 11.58 29.77 31.94 68.78
Ave 1.08 51.25 12.42 30.05 32.53 67.57
8,SofreWhite 0.16 88.83 "Ob" —0.24., |, 3.13 3.14 04,34
a 0.15 89.33 YO VL. IPY PN 2 99 3.01 O95769
0.14 89.66 —-0.3 2.89 2.91 05.88
Ave 0.15 so. 271 —0.28]| 3.00]1 3.02]1 o5.28




b.Proof

b L> a> b>* c>™ HA
1,neutral 0.96 57.66 14.96 34.12 37.26 66.36
b 0.94 58.31 14.71 33.57 36.65 66.37
0.95 57.99 14.84 33.85 36.95 66.36
2, Essen 0.66 70.49 11.8 30.15 32.38 68.66
b 0.64 71.98 11.59 30.72 32.83 69.36
0.62 72.26 11.09 29.31 31.34 69.31
0.64 71.58 11.49 30.06 32.1.8 69.11
3, Gerata 0.33 82 551 13.9 14.95 638.41
b 0.32 82.08 5.12 13.48 14.42 69.24
0.31 82.79 5 13.02 13.95 69.03
0.32 82.29 5.21 13.47 14.44 68.88
4. Chocolade 1.58 22.5 9.04 .23 12.92 45.62
b 1.57 22.84 10.11 8.99 13.53 41 .67
1.56 22.66 8.85 8.44 12.23 43.66
1.57 22.67 9.33 8.89 12.89 43.62
5, Caramelmoka 1.42 41.45 24.76 34.79 42.70 54.59
b 1.39 41 .96 25.26 34.45 A42.72 53.78
1.35 45.06 25.31 37.32 45.09 55.88
1.39 42.82 25.11 35.52 43.50 54.77
6, HiteaBrown 1.45 34.78 16.52 24.18 29.28 55.69
b 1.42 37.45 18.26 28.15 33.55 57.06
1.4 39.06 18 29.54 34.59 58.67
1.42 37.10 17.59 27.29 32.48 57.22
7., Casual 1.1 48.27 15.98 27.16 31.51 59.56
b 1.07 49.25 15.53 27.13 31.26 60.24
1.02 51.46 15.41 26.76 30.88 60.09
1.06 49.66 15.64 27.02 31.22 59.96
8,SofreWwWhite 0.14 89.26.nlh 10024 .., 1.39 1.41 80.24
b 0.13 89.54VV0P 40D [ ¥a A 1.1 1.12 79.74
0.12 90.07 0.1 0.62 0.63 80.88
0.131 89.61| 0.1.8]1] 1.04] 1.05] 80.19




Calculated
values

A E le*(a-b) |HA(a-b) |D((a-b)
1.78 —1.40 —-1.23 —0.02
1.90 —0.85 0.05 —0.04
1.84 —-1.13 —0.50 —0.02
1.16 0.78 —0.01 0.02
1.32 —-0.15 —0.08 0.02
0.97 0.44 0.34 0.02
1.15 0.36 0.08 0.02
1.58 0.46 527 0.01
1.81 —-0.12 7.05 0.00
1.78 —-0.15 7.13 —0.01
1.72 0.06 6.44 0.00
4.42 —1.01 2.91 0.22
3.91 1.95 10.37 0.20
5.04 —-2.67 1.61 0.18
4.46 —0.58 5.54 0.20
3.74 —2.30 4.06 0.02
4.63 —0.51 5.79 0.02
3.71 —1.74 4.23 0.02
4.03 —-1.52 4.69 0.02
8.41 —-4.02 5.88 0.24

11.07 —7.08 5.73 0.24
11.71 —7.40 4.56 0.24
10.40 —-6.17 5.33 0.24
3.48 0.92 5.80 0.07
5.84 1.95 8.33 0.00
5.61 1.06 8.69 —0.02
4.98 1.31 7.61 0.02
1.86 1.73 14.10 0.02
1.96 20069 IGU A o5 0.02
2.34 2.28 15.01 0.02
2 05| 1.96/| 15.09/| 0.02
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a, Original c*,HA

a D L* a* h* c* HA

1 Ave 093] 5895 1477 3291| 3608 6587
2 Ave 066 7057] 1158 3041 3254 69.19
3 Ave 032 8236 368] 1402 1450 7532
4 Ave .77 19100 805 930] 1232] 49.16
b,Ave 141 4360 2135 3615 4199 5946
6,Ave 166 29.24| 1214] 2334] 2631 6255
7 Ave 108] 5125 12421 3005 3253] 6757
8 Ave 015 8927 -028] 300 302 9528
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b, offset proof c*,HA

I [* a* p* C* HA

1 Ave 095 5199 1484] 338 3695 66.36
2 Ave 064 7158 1149 3006 3218 6911
3,Ave 032] 8229 520 1347 1444] 6888
4 Ave 1o, 261 933 889 1289 4362
h Ave 1390 4282 AHI| HH| 350 ST
b,Ave L2 31000 1759 2729 3248] 5122
1 Ave 106 4966] 1564 27021 3122 5996
8 Ave 013 8961 018 104 105 8019




a, original & b, proof A E
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a, original & b, proof A E &

a-b), HA(a-b)
1.84 -1.13 -0.50 -0.02
1.15 0.36 0.08 0.02
1.72 0.06 6.44 0.00
4.46 -0.58 5.54 0.20
4.03 -1.52 4.69 0.02
10.40 -6.17 5.33 0.24
4,98 1.31 7.61 0.02
2.05 1.96 15.09 0.02
y -0.7976 | 0.0845 | 0.8022
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a, b, Gamut

b*

8 ave. Gamut red=original,blue=Proof
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No2 Sample Gamut

b*

Essen Gamut (A E=1.15)
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No4 Sample Gamut

b*

13

12

11

10

Chocolade Gamut(A E=4.4

¢ 053

9.33

7 7.5 8 8.5 9

95

10

105

2008-9-25 IGU AK

23



No5 Sample Gamut

b*
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No6 Sample Gamut

b*

Hitea Brown Gamut(A E=10.4)
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c* - L* Original & Proof

L*
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c*-L* original - proof (1-8)
1.1(E=2.1)
Band
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14.4(E=1.72) 32.2(E=1.2)
L 8
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A E & Difference of c*,HA,D

Sample [A E c*(a-b) |HA(a-b) |D(a-b

2 1.15 0.36 0.08 0.020
3 1.72 0.06 6.44 0.000
1 1.84 -1.13 -0.50] -0.023
8 2.05 1.96 15.09 0.020
5 4,03 -1.52 4.69 0.020
4 4.46 -0.58 5.54 0.200
7 4.98 1.31 7.61 0.017
6 10.40 -6.17 5.33 0.240

-(0.798 0.085 0.802

2008-9-25 IGU AK
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AE &

a-b)

y = -0.6601x + 1.8159
R?=0.6362

A E & c*(a-Db)

L 4

c*(a-Dh)
(c*(a-b))

3

oo

10

10.40(6)

AE
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A E&D a-b)

y = 0.0264x - 0.0394 ¢ D(a-b)
R? = 0.6435 A E & D(a-b) — (D(a-b))
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A E & HA a-b)
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Ave Data D,L,A E In Proof (b)
Ave Data
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Graph of Ave Data D,L,A E in proof
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Evaluation of Wood Pattern
by Ink Jet Print
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AE &

|a Original IA E(a-b) 1A E(b-c) |A E(a-c) lc*(a-b) |c*(b-c) |Jc*(a-c)
1,neutral 1.78 7.18 6.99 —-1.40 0.22 -1.18
a 1.90 6.80 7.72 —-0.85 0.06 —-0.79
6.53 —-0.82

5.04 0.14
Ave 1.84 -1.13
2,Essen 1.16 7.30 7.06 0.78 -3.77 —-2.99
a 1.32 5.97 6.03 -0.15 -2.25 -2.40
0.97 6.82 7.30 0.44 —2.28 —-1.84
Ave 1.15 6.50 6.65 0.36 —-2.76 -2.41
3,Gerata 1.58 4.15 4.62 0.46 —-2.73 —2.26
a 1.81 4.51 4.52 -0.12 -1.47 -1.59
1.78 5.04 4.56 -0.15 —-0.46 —-0.61
Ave 1.72 4.39 4.48 0.06 —-1.54 —-1.48
4 Chocolade 4.42 559 571 -1.01 0.90 -0.11
a 3.91 4.43 7.03 1.95 —-1.08 0.87
5.04 3.97 6.64 —-2.67 -1.81 —-4.48
Ave 4.46 4.47 5.78 -0.58 —-0.65 -1.23
5,Caramelmof 3.74 7.71 10.07 —-2.30 2.07 —-0.23
a 4.63 6.56 10.97 —-0.51 0.90 0.39
3.71 8.04 10.80 -1.74 2.06 0.32
Ave 4.03 7.42 10.61 -1.52 1.68 0.16
0.00

6,HiteaBrown 8.41 7.92 9.44 -4.02 2.02 -2.00
a 11.07 11.89 9.73 —-7.08 6.62 —-0.46
11.71 8.39 10.87 —-7.40 2.62 -4.78
Ave 10.40 9.27 9.76 -6.17 3.77 -2.40
7 ,Casual 3.48 4.90 8.20 0.92 1.18 2.10
a 5.84 4.86 10.16 1.95 3.19 5.14
5.61 4.02 8.94 1.06 1.19 2.25
Ave 4.98 4.44 8.94 1.31 1.86 3.17
8,SofreWhite 1.86 3.94 4.87 1.73 0.28 2.01
a 1.96Po-9-204G9| AK  4.94 1.89 0.08 1.97
2.34 4.19 5.03 2.28 -0.27 2.00
l1Ave 2.05] 4.13] 4.95]) 1.96]| 0.03] 2.00




A E &
HA

|la Originall]A E(a-b) 1A E(b-c) |A E(a-c) |[HA(a-b) |HA(b-c) |HA(a-c)
1,neutral 1.78 7.18 6.99 -1.23 9.53 8.30
a 1.90 6.80 7.72 0.05 9.55 9.60

6.53
5.04 9.54 7.61
Ave 1.84 -0.50
2, Essen 1.16 7.30 7.06 —-0.01 10.49 10.48
a 1.32 5.97 6.03 —-0.08 9.33 9.25
0.97 6.82 7.30 0.34 9.97 10.31
Ave 1.15 6.50 6.65 0.08 9.94 10.02
3,Gerata 1.58 4.15 4.62 527 0.12 5.40
a 1.81 451 4.52 7.05 -0.74 6.30
1.78 5.04 4.56 7.13 —-4.64 2.49
Ave 1.72 4.39 4.48 6.44 —-1.58 4.86
4 .Chocolad 4.42 5.59 571 2.91 23.10 26.01
a 3.91 4.43 7.03 10.37 16.37 26.73
5.04 3.97 6.64 1.61 15.19 16.80
Ave 4.46 4.47 5.78 5.54 18.04 23.58
5,Caramelj 3.74 7. 71 10.07 4.06 9.75 13.80
a 4.63 6.56 10.97 579 8.66 14.44
3.71 8.04 10.80 4.23 9.72 13.96
Ave 4.03 7.42 10.61 4.69 9.38 14.07
0.00

6,HiteaBra 8.41 7.92 9.44 5.88 13.34 19.22
a 11.07 11.89 9.73 573 14.85 20.58
11.71 8.39 10.87 4.56 12.00 16.56
Ave 10.40 9.27 9.76 5.33 13.31 18.64
7,Casual 3.48 4.90 8.20 5.80 8.73 14.52
a 5.84 4.86 10.16 8.33 7.08 15.41
5.61 4.02 8.94 8.69 7.07 15.76
Ave 4.98 4.44 8.94 7.61 7.65 15.26
8,Sofrewh 1.86 3.94 4.87 14.10 13.14 27.24
a 1.96 2002eH-25 1G4 . 15.95 8.31 24.26
2.34 4.19 5.03] 15.01 0.40 15.41
l1Ave 2.05]| 4.13] 4.95| 15.09]| 7.70]| 22.79]
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Gamut of Original & Proof

b*

8 ave. Gamut red=original,blue=Proof
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Gamut of Proof & Ink Jet Print

b*r

a,original b,Proof c,Ink Jet Gamut
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Fundamental statistics of Original
& Ink Jet Print

A E Statistics] A E |Statistics

Ave Ave
Stad.Dev Stad.Dev

Range Range
Min Min
Max Max

Total Total

Samples Samples
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ection of Samples(4,5,6,7)

A E(a-b) lc*(a-b) |L(a-b) HA(a-b) |D(a-b)
4, Ave 4.46 -0.58 -3.56 5.54 0.20
4.03 -1.52 0.78 4.69 0.02
10.40 -6.17 -7.85 5.33 0.24
4.98 1.31 1.59 7.61 0.02
i -0.874 0.858 0.397 -0.344
A E(b-c) [c*(b-c) |L*(b-c) [|HA(b-c) [D(b-c)
4, Ave 4.47 -0.65 1.55 18.04 -0.04
7.42 1.68 1.91 9.38 0.05
9.27 3.77 4.65 13.31 -0.01
4.44 1.86 0.03 7.65 0.07
i 0.789 0.598 0.358 -0.978
A E(a-c) Jc*(a-c) |JL*(a-c) |HA(a-c) |D(a-c)
5.78 -1.23 -2.01 23.58 0.16
10.61 0.16 2.68 14.07 0.07
9.76 -2.40 -3.20 18.64 0.23
8.94 3.17 1.63 15.26 0.08
i 0.140 0.770 -0.787 0.647

2008-9-25 IGU AK




Original & Ink Jet in A E,HA,c*,L*& D

5.78 894 97
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A E & HA In a-b,b-c,a-c
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Graph of A E & HA In a-b,b-c,a-c

.. 04 Ave
Original(a),Proof(b),InkJet(c) A E & HA B5 Ave
06 Ave
25 236 O7 Ave
20 18.0 18.6
/(-_)\ I
s
i 15 13.3 N
<
I3+ 10.4
< 9.8
9.3
E 10 u
Lu p— —
< 55 5.
. |45 5.8 4 i

A E(a-b) HA(a-b) A E(b-c) HA(b-c) A E(a-c) HA(a-c)
Sample 4,5,6,7 EHA
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c* - L* Original & Proof

L*
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c*-L* original - proof (1-8)
1.1(E=2.1)
Bad
3.0(8) ® 14.5(3)
14.4(E=1.72) 32.2(E=1.2)
B A 3
32.5(2)
i €4 36.1(1)
37.0(E=1.8)
i e® 32.5()
31.2(E=5) “2.0(5)
/ 32.5(E=10.4) +3-°EFD
>~
26.3(6)
i 12.9(E=4.5)
12.3(4)
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c* - L* Proof & Ink Jet
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A E & HA (b-c)
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A E & HA (a-C)
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Summary

1,The color difference more increased according
to the output to the ink-jet & to proof from
original of the wood pattern in eight kinds of
samples.

2, There was decrease of the HA, and the factor
moved from Red to Magenta.

3, The chroma and the density change of the
Ink-jet print were not accepted very much in
each samples.

4, It seems that an ink characteristic of the ink-
jet participate greatly from these results.
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