PANTONE" 9120 on Opaque Substrates

Suggested Ink Formulation and Test Guidelines

Why PANTONE 91207 Digimarc is in the process of enhancing packaging artwork for better

. Good blue light detection scanning performance by mobile phones and recycling scanners, which

. Less visible to human eye commonly use blue and white light to scan codes. Digimarc has identified

- Single pigment to mix 450 nm as the wavelength where contrast must be maintained to specified

PANTONE' levels for performance in mobile/recycling scanning. PANTONE 9120

has good detection at this wavelength. Since areas with no ink require a
detectable ink to be added, we have identified PANTONE 9120 as the best
choice for opaque substrates.

NOTE: Pantone color names are provided for informational purposes only. Pantone trademarks are the property of Pantone.

Suggested Ink Formulation

1 The goal is to add the minimum amount of colorant to a clear varnish to achieve a A450 nm of at least 0.40. All testing
uses PANTONE Yellow 0131 (primary base ink PANTONE Yellow 0131™).

NOTE: Spectrophotometer measurements should be made using M1 measurement conditions.
2 We suggest starting with 3 parts Yellow 0131 + 7 parts clear varnish; or resin, extender, vehicle, etc.

Measure drawdown for mobile/recycling scanner performance and Digimarc watermark visibility with a
spectrophotometer, adjusting ink formulation based on test results.

The ink should have a delta reflectance with blue light (450 nm + 10 nm) between the ink and the final substrate of at
least A450 nm > 0.40 when measured on a black backing. This ensures performance on both blue-light and white-light
devices such as recycling scanners and mobile phones.

If A450 nm is too low (< 0.40), we suggest adding more Yellow 0131.

Optional Visibility Guidelines

The ink should have the smallest CIE AL (lightness error) between the solid ink and final substrate as possible when
measured on a white backing. This reduces the visibility to the human eye.

Performance Test Guidelines

1 To check performance when spectral data is not available, CIELAB values can be used. The measurement is the
difference between the final substrate and the solid ink on that substrate with a black backing. With the optimization:
- Minimum CIE Ab* (the blue-yellow chroma) < -24
- Minimize any changes in CIE L* and CIE a* to match the substrate values

2 See acceptable example data below with ink formulation of 3 parts Yellow 0131 + 7 parts varnish:

Measurement Reflectance CIELAB
Substrate: Coated opaque 0.96 95, -0.7,1.7*
PANTONE 9120 0.55 94, -5, 27*
A450 nm (Substrate - Ink) 0.41 257

* The [CIEJLAB values for Pantone-named colors are based on Digimarc measurements. The [CIEJLAB values for Pantone-
named colors are not provided by Pantone and are not intended to be used in place of Pantone-provided [CIEJLAB values for
Pantone-named colors.
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