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Rewritable Marking Technology

Yoshihiko HOTTA*

Thermal rewritable marking media are now attracting attention because of their low environmental impact
and advanced functionality. Various rewritable technologies have been developed 1980" s to 1990" s. These
technologies can be divided into two types:a rewritable method by a physical mechanism and a rewritable
method by a chemical mechanism. Physical type is high durability and chemical type is high contrast. Polymer
dispersed with long chain molecules for physical type and leuco dye/long chain developer for chemical type were
used practically, because the control between image formation and deletion which change only by differences of
temperatures was simple. It was also important that market of display on card expanded at the same time. I will
introduce the technology utilized to erasable ink, and the technologies using liquid crystals and photochromizm
that were not utilized for rewritable marking.
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Table 1 Various Thermal Rewritable Marking Technologies.

Principle of . ..
. P Materials Characteristics
reversible change
. Polymer with dispersed lon . . . .
Void change y P & Light scattering change depending on heating temperature
chain molecules
Micro phase | Polymer dispersed liquid crystals | ) ) )
. Light scattering change depending on cooling rate
separation Polymer blend
Physical - - - -
change Light scattering change depending on cooling rate
Liquid crystalline polymer Color change depending on heating temperature
Change of (cholesteric liquid crystalline polymer)
crystallinit A A
Y Y Cholesteic liquid crystal Color change depending on heating temperature
Crystalline polymer Light scattering change depending on cooling rate
Leuco dye/long chain developer | Color change depending on heating temperature and cooling rate
Leuco dye/amphoteric . .
.y b K Color change depending on heating temperature
Oxidation- | developing/reducing reagent
Chemical K
change reduction Leuco dye/developer/polar Colored state at high temperature/decolored state at low
reaction organic compound temperature
Leuco dye/developer/steroidal . . .
Y P Color change depending on heating temperature and cooling rate
compound
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(a) Phloroglucinol
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HO.
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(d) Phosphonic acid with a long alkyl chain group

(HO),P——CrHan1

(b) Amophoteric developer

COO'NH;*—R

(c) Ascorbic acid with a long alkyl chain group

(e) Phenol compound with a long alkyl chain group

H
HO N—i:l—CnHZnH
O

Fig.1 Developers using with a leuco dye for thermal rewritable marking.
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Fig.2 Thermal reversible mechanism of polymer with
dispersed long chain molecules type.
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Fig.3 Reversible color change of cohesive structure of leuco
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Fig.4 Thermal reversible mechanism of leuco dye/long chain
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Fig.5 Color rewritable recording of leuco dye/long chain
developer type by using lasers of various wavelength.
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Fig. 6 Light durability of thermal rewritable media of leuco
dye/long chain developer type for laser marking system.
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Fig. 7 [Illustration of rewritable recording using a laser for a
physical distribution.

3. T ODIEGEM

KRETIE, TOMOIEGREME LT, 31 I ThoOFHLES
NTW2YI4 5 7TV kT vy 47), 3212T
R IR S - Hal (224 ~ 7)), 3312 THrgE#RIE
SN T4 5 TIAEGHAT & L TEAL S LT 2 W ET
s 47, 75 bra3Iv27) ZOWTHINT 5.

31 fDOERESh/-HlT @HEEzRVE217)

P==N ) ITAF TIVEEEROFERLE YIS, BiERE A
W) 54 5 TR — FERH®EE L TERfLEhTY
7o, WA Z B2 94 5 TR, BEA TRV A
TEWER YA TO_OOE LS. WA TENVI A4 TD
AL Fig. 8 1R$%. Bfufg RICRFFEORVWT L —7
WRMR S 2 5 h 872~ A4 708 7oV EHN, Gl
DO EDT 5 L~ A4 70 h T EIVOHOBMERITES; I L
> TR INCELIAIS 5. BEPEARDSEA IR U -CPAT ISR $
5L, B ICEEICAT 5 LR OBAaNEZ S
WX EffE LTSS NS, BAR S 1 T3ERoPIC
R A2 AN, EOTWMICmGRICEbT&E2 Y — MEREL
BB PRAL S N2 E IS EHFE 5N 5 T LT & o THRAS
EHEINEHDOTHS.

INSIEY =N T4 F TGRSR LT A
PECEN DAY, Wiy bT A b ERENL D720, =<
WU T4 8 TVHEBEMES L, 2 LBETIEITL —
oA — FHBIHEbI TV SIS X 2w,

32 MOARICEEINAFEN CGHA21 %)

O A YR L BHERNICEEMSE LTRET VR LT VI —
Vi EOFBILEWE A, RRTHE LSRR THET SR
TR SFE S —< V) T4 ¥ TIVEEE R RS S
JYL"CV\%IS'”).

COMBE, PMOICREELTOIEDSEL v FL LT
1975 B s, F4 v b OBERN IR EDZEL Tl
BbLUEL ECHM SRz Z0%, Fig.9I1ORT L) &s
i & BEREOEEO TN AT & 2 MM sh, VI
A7 TIVELERM R E LCiRE SN OCLFICamz S HL
TR E 2T 4 T OIS 2 FT LD LICn#T s 8
W&o TS, I 2800 mi{ge 2D, Fig 912
SR M RATHERE T & 2 IREEFPAI PO 2 12 & ) ZOmi{§ixiE
Fah, HEGHTLIZEICL)Emse LngiEnEs
N, WEOEREHELZHRIBRTIEANTESL. ZOMEHIX

Incidence light Incidence light

\ Reflection light 1 Vertical magnetic force

Horizontal magnetic force
— /

1 Transparent film
Flake of

magnetic material \@ @ @ @ QD @ —Magnetic recording layer

Micro capsule Light absorb layer

— Base film
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Fig.9 Heat cycle of thermal rewritable media of leuco dye/
developer/polar organic compound.
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Fig. 11 Schematic cross-section structure of photo-adress-
able electronic paper.
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