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The Minolta Chroma Meter CL-100 (Chroma Meter II Incident)* is the most compact
and lightweight tristimulus color analyzer on the market for measuring light source color.
For utmost accuracy, it utilizes three high-sensitivity silicon photocells filtered to match
CIE (Commission Internationale de I’Eclairage) Standard Observer response. These
cells make simultaneous readings of the light source through an integrating diffuser.
Readings are processed by the built-in microcomputer and presented digitally on the
custom-designed liquid-crystal display. The meter precisely controls measuring time of
100.0 milliseconds for measuring continuous or flickering light sources, such as a CRT.

The hand-held, easy to use Chroma Meter CL-100 is ideal for on-the-spot quality
control. Since measurements require only a few seconds, the meter is ideally suited for
high-volume applications in both production and laboratory use. Reference colors and
calibration standards can be inputted to memory and recalled at any time. The meter
can be calibrated to the user’s desired standard, and a number of meters can be unified by
calibrating to the same standard. The unit is operable by remote control using the in-
cluded plug. For hard-copy or video presentation, readings can be transferred to a sepa-
rate data processor through the output cord also included with the meter. Chromaticity is
measured in Yxy (CIE 1931) and Yu'v’ (CIE 1976); color deviation can be measured in
ZA(Yxy), ZA(Yu'v') and Au'v'.

The Chroma Meter CL-100 is powered by a single nine-volt battery for approximately
30,000 individual readings. As the meter is constantly on and ready, there is no need for
warm-up before taking measurements. An automatic cancelling feature clears the display
approximately three minutes after a measurement is taken or the last key is released.

Included with the meter are many accessories, such as a CRT-reading hood for measur-
ing cathode-ray tubes, turn adapter for reverse attachment of the receptor head, remote-
control plug, data-output cord, calibration cap for easy calibration, plus case and strap.

Before using the Minolta Chroma Meter CL-100 for the first time, please read and
study this manual thoroughly. Keep it for later reference as needed.

*Chroma Meter II Incident has been renamed Chroma Meter CL-100.
Specifications remain the same.
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NAMES OF PARTS

Light receptor Display window Data-selector key
Decrease key
Increase key
Function key
Data-output key
/—Chromaticity—mode selector key

Strap lug
Data-output terminal
Calibration-selector switch

Receptor head ‘e Remote-control socket
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Battery-chamber cover

Deviation-setting switch
Standard illuminant reference chart
Measuring button

Tripod socket Receptor-head release button



‘UNCTIONS OF KEYS

F_] Function key
Press to release built-in safety lock (which

prevents accidental data-changing) and hold
down while pressing other keys so they can
perform their designated functions; hold
down key when sliding switches to input
data to memory.

t ] Increase key

In data-setting mode with held down,
press key to increase numerical value of data
on display; number increases by one each
time key is pressed, increases rapidly when
key is held down.

—7_| Decrease key
In data-setting mode with held down,
press key to decrease numerical value of data
on display; number decreases by one each
time key is pressed, decreases rapidly when
key is held down.

10DE] Chromaticity-mode selector key
With held down and deviation-setting
switch at “NORM."”, selects chromaticity-
measuring modes, shifting each time key is
pressed, or once per second when key held
down, in following cycle: Yxy > Yu'v' —
Au'v' —>...

With held down and deviation-setting
switch at A", selects color-deviation meas-
uring modes, shifting each time key is
pressed, or once per second when key held
down, in following cycle: ZA({Yxy) —~
+A(Yu'v') = Au'v' — ...

NOTE

® For color-deviation measuring modes
*A(Yxy) and £A(Yu'v'), only “Yxy' and
“Yu'v''" appear on the display.

1ATA| Data-selector key
With deviation-setting switch at “A” and
calibration-selector switch at “PRESET" or
“VARL.”, press key to enter data-setting
mode; values for Yxy can be adjusted for
memory input; pressing key displays data in
the following order: Yxy > Y > x>y —> ...

With deviation-setting switch at A" and
calibration-selector switch at “PRESET" or
“VARL", press key to recall reference color
data in memory.

With deviation-setting switch at “NORM.”
and calibration-selector switch at “VARIL."”,
press key to recall user’'s calibration data in
memory.

)-0UT| Data-output key
Press to output data.

BATTERY

The Minolta Chroma Meter CL-100 is powered by
a single nine-volt ‘““transistor-type’ battery (Eveready
216 or equivalent).

Installing battery

1. Remove the battery-chamber cover by pressing
down on and sliding it in the direction of the
arrow on the cover.

2. Position the battery terminals as illustrated inside
the chamber, then insert the battery, bottom end
first.

3. Replace the cover by realigning and sliding it
towards the meter body until it snaps securely into
place.

If the battery has been installed properly, the
display will show the following:

rog

L
Yxy

NOTE
® |f the battery is reversed, the display wil} remain
blank and the meter will not operate.

Powaer consumption

Although there is a constant power supply to the

memory, the meter's power consumption in the non-
measuring mode is minimal, so a power switch is not
necessary. Instead, the meter employs an automatic
cancelling feature that clears the display approximate-
ly three minutes after a measurement has been taken
or the last key has been released. When taking meas-
urements, if the display is off, be sure to press
first to make the display reappear. If this is
not done, the first measurement will not be ac-
curate. ‘
The meter’'s low power consumption permits a
fresh battery to yield approximately 30,000 measure-
ments under normal conditions (as determined by
Minolta’s standard testing method).

When the battery’s power level drops to a level
almost insufficient for operation, the display will
show the following when the measuring button is
pressed:

.‘-
=2

<

Xy

If the battery is totally exhausted, the display
window will remain blank after pressing the measur-
ing button.



ZERO CALIBRATION

Zero calibration must be performed before meas-
urements. Do not calibrate when the display is blank.
Press first, then zero calibrate.

To calibrate:

1. With “CAP" registering in the display window (as
just after installing battery), place the black
calibration cap over the light receptor.

2. Press the measuring button. Zero calibration will
be completed in a few seconds and the display will
read:
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The zero calibration value remains in memory
until the battery is removed. For applications where
highest precision is needed, the meter should be
calibrated each time it is used.

NOTE

® |f the calibration cap is removed before calibration
is completed, ““E"" will appear on the display. In
this case, repeat the calibration procedure.

MEASURING MODES

Color as perceived has three dimensions: hue,
chroma, and brightness. Chromaticity includes hue
and chroma (saturation), specified by the x and y
coordinates in the CIE {Commission Internationale de
I'Eclairage} Chromaticity Diagram (page 5). Since this
two-dimensional diagram cannot describe a specific
color completely, a brightness factor {Y) must also be
included to identify a sample precisely.

The Chroma Meter CL-100 offers five measuring
modes selectable according to your needs. Chromati-
city-measuring modes are Yxy and Yu'v’; color-devia-
tion measuring modes are *A({Yxy), zA(Yu'v’), and
Au'v’.

In the Yxy measuring mode, x and y correspond
to chromaticity coordinates of the CIE Chromaticity
Diagram; Y is illuminance, measured in lux.

In the Yu'v' measuring mode, u’ and v’ are based
on the Uniform Chromaticity Scale (UCS) in which
equal distances on the diagram represent approxi-
mately equal visual distances; Y represents illumi-
nance. u’ and v’ are described by the equations
below: )
4x * , 9y

V= —2x+ 12y +3

’

U= —2x+ 12y +3

The color-deviation measuring mode Au’v’ is ex-
pressed by the following equation:

Au'v' = [(Au)? + (Av)* 1%

Example displays for each measuring mode are
shown below:

Chromaticity

Y xy
I gy 3 om | Y =24601x
C o0 11 30 1y 0444
Yxy y =0.327
Yu'v'
ET N Ao woan |Y =2460 ix
cToo0 L2 20004
Yuv’ v =0.487
Color deviation
+A(Y xy)
.30 +(uC _yan |AY=-39
2 (L3 7L | Ax = +0.0145*
Yxy ) Ay = —0.0429*
+A(Yu'v')
[ am +33 ¢ _aom |AY=-39
- 3.4 -i0. Au’ = +0.0331*
| Yuv’ J Av' = —0.0187*
Au'v’
p
anon
J L Au'v’ = 0.0380*
AUV

\.

*for actual value, displayed value is multiplied
by 10'3; meter calculates value to the ten
thousandths’ place (107%)

OVER- AND UNDER-RANGE WARNINGS

If the illuminance level of the light being measured
exceeds or falls below the meter's range (5.1 —
32,700lx)}, the display will give the following warn-
ings:

Over range

™
-
g

Yxy

Under range
whole display blinks

In the color-deviation measuring modes, if the
deviation for a value is equal to or greater than
+0.100, it is out of display range and “"E9"’ will appear
for that value as shown in the example below:

*3h T L -0hE
xy




CIE 1931 (x,y) — Chromaticity Diagram
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Portion of the CIE 1931 (x,y} — Chromaticity Diagram

showing the Planckian tocus and a set of 1ISO temperature lines
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MEASURING CHROMATICITY

The chromaticity-measuring modes include Yxy

(CIE 1931) for measuring ifluminance and chromati-
city coordinates on the CIE Chromaticity Diagram,
and Yu'v' (CIE 1976) for measuring illuminance and
color difference as perceived by humans.

To measure:

1.

Set the calibration-selector switch to “PRESET”
(for normal use, calibrated to Minolta’s standard
Muminant A) or “VARL" (if the meter has been
calibrated to user’s standard; see page 10).

. Set the deviation-setting switch to “NORM.”
. While pressing [_F__], press and set the

measuring mode to either Yxy or Yu'v’,

NOTE

® Chromaticity may be measured in either mode,
then changed after measurement to the other
mode.

. Point the meter’s light receptor towards the light

source and press the measuring button. The
measured value will appear on the display in
approximately one second.

NOTE

® When the display reads “CAL’, the meter
is in the process of calculating and measure-
ments are not possible at this time even if
the measuring button is pressed.

. To convert the measured value from one mode to
the other, hold down [_F__]and press [MODE]. The
measured value will be automatically translated

"~ from Yxy to Yu'v' or vice versa.

MEASURING COLOR DEVIATION

Color-deviation measuring modes for determining
the deviation between a reference color and a
measured value include: *A(Yxy), *A(Yu'v’), and
Au'v',

To measure color deviation, a reference color must
first be inputted to memory. The reference color can
either be measured directly then inputted to memory,
or a reference color with a known value can be

manually inputted by keys.

Spectral Response
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Measuring and memorizing reference color
A. Measuring

1.
2,

3.

Set the deviation-setting switch to “NORM."”

Hold down [ F__]and press until the Yxy
mode appears on the display.

Position the meter’s light receptor under the
reference light source and press the measuring
button. The measured value will appear on the
display.

. Memorizing
. To input the measured value into memory, press

and hold then slide the deviation-setting
switch to “A". The display will change to “CAL"
for a moment as the Yxy value is memorized, then
it will revert to the measured value.

NOTE

® This memorized reference value will remain in
memory until changed by the user or until the
battery is changed.

. Press [MODE]. To indicate that the data has been

correctly memorized, the display will then read:

+ NN an + nn
L (AN X] Lt
Yxy

The meter is now ready to measure deviation.

NOTE

® The reference value, which is inputted into
memory, shall be the average of the several
measurements.

Setting and memeorizing reference data

When the Yxy data for your reference light source

is known, data can be manually set and memorized as
your reference light source in the following way:

A. Setting data

Reference color data is set by adjusting previously

memorized reference data {“Regular method”’). When
colar deviation measurement is being performed for
first time and there is no reference data in memory,
or when previously memorized data is very different
from data to be memorized, data can be set more
juickly by measuring a color similar to the reference
zolor, inputting it to memory, then adjusting it to the
desired value (“Quick method"’).

Regular method

1.
2.

Set the deviation-setting switch to ““A".

Press [DATA]. The display will read all 0's if
there is no reference data"memorized; if mem-
orized, reference data will appear. “+" will
appear before each figure to indicate that refer-
ence data is on display.

. Press [DATA ] again. Only the value for “Y** will

appear in the display. Hold down , then
press | t ] or [ 1 ]| to set the desired
reference value for 'Y",

1. Repeat step 3 for “x’" and “'y"’.

3. Press [DATA] once more. The three values set for

“Yxy" will appear in the display.

w

NOTE
® The data-setting cycle will start over if
is pressed again.
Quick method
1. Measure a light source similar in value to the
reference light source. Follow steps 1 — 3 of
“Measuring” procedure under ‘“Measuring and
memorizing reference color”, left column.
2. Memorize this value by holding[ _F_]and slid-
ing the deviation-setting switch to ““A”.
3. Press . The display will show the data
memorized for the light source measured above.
4. Follow steps 3 — 5 in preceding "“Regular
method” section to set the desired reference
data,
NOTE
® Steps 3 and 4 above are necessary even when
measured value is equal to the data to be
memorized.
Memorizing

. After setting all three values for “Yxy”, slide the

deviation-setting switch to “NORM." Press and
hotd , then slide the deviation-setting
switch back to “A". The display will read “CAL"
for a moment as the Yxy value is memorized, then
it will revert to the previously displayed number..

NOTE

® This memorized reference value will remain in
memory until changed by the user or until
the battery is changed.

Measuring color deviation

1.
2.

Set the deviation-setting switch to “A".

Select color-deviation measuring mode by holding

down and pressing until the desired

mode appears in the display window.

NOTE

® The measured value can be converted from one
mode to another after measurement by pressing

(_F_Jand [MODE].

. Point the meter’s light receptor towards the light

source to be measured and press the measuring
button. The measured value will appear on the
display in approximately one second.

NOTE .

® Actual measurement takes approx. 0.25 second.

® The values that appear on display for *Ax,
Ay, *Au’, £Av’, and Au’v’ are expressed as 1,000
times their actual measured value (see ““Measur-
ing modes’’, page 4).

® In measuring modes *A(Yxy), £A(Yu'v'), and
Au'v'; £Ax, Ay, *Au’, tAV', and Au’v’ are
calculated to the ten thousandths’ place (107%).

® When the measured value is out of display
range, “E9" appears in the display.

® After measuring color deviation, the measure-
ment on display can be converted to illumi-
nance and chromaticity units by sliding the
deviation-setting switch to “NORM."” and pres-

sing 9



Reference color data recall
To recall the reference color data from memory:
. Set the deviation-setting switch to A",
2. Press [DATA]. The memorized reference color data
will appear in the display.

NOTE

® Moving the deviation-setting switch or calibra-
tion-selector switch after pressing will
not change the display. In this case, press

MODE], then press again to recall data.

—

CALIBRATING METER TO USER'S
STANDARD '

The Minolta Chroma Meter CL-100 is calibrated
to Mino!ta’s standard [lluminant A. When the calibra-
tion-selector switch is in the “PRESET" position, the
meter’s readings are based on this Minolta standard.
However, there may be times when you wish to calib-
rate the meter to your own standard or to precisely
unify several meters and eliminate subtle variations in
their spectral responses. For this purpose, the meter
provides a ‘““VARL' setting on the calibration-
selector switch.

Calibrating meter
Calibrate the meter to your own standard light

source in the following way:

A. Measuring your standard light source

1. Set the calibration-selector switch to “VARI' and
the deviation-setting switch to “NORM.".

2. While pressing [ F__|, press and set the
measuring mode to Yxy.

3. Point the meter's light receptor toward your
standard light source and press the measuring
button. The measured value will appear on display.

B. Setting calibration data

Calibration data can be set by adjusting previously
memorized user’s calibration data (“’Regular meth-
od"’}, or when user calibration is being performed for
the first time and there is no user’s calibration data in
memory, by memorizing the measured value, then
adjusting it to the desired value (“'Quick method’).

CAUTION

® ""Quick method” inputs a value into deviation
memory and thus erases memory of color refer-
ence data for color-deviation measuring mode if
previously set.

Regular method §

1. With the calibration-selector switch at “VARI.”
and the deviation-setting switch at “NORM.”,
press [DATA]. The display will read all 0% if
there is no calibration data in memory; other-
wise, calibration data will appear. ‘‘+'" will
appear before each figure to indicate that
calibration data is on display.

2. Press[DATA | again. Only the value for “Y" will
appear in the display. Hold down [_F__|, then
press t Jor [ 4 to set the calibration

10 standard’s value for “Y".

3. Repeat step 2 for “x” and “y".

4. Press once more. The three values set for
“Yxy'' will appear in the display.
NOTE
® The data-setting cycle will start over if

DATA |is pressed again.

Quick method

1. Set the calibration-selector switch to “VARL"

2. Measure the selected standard (follow steps
2 — 4 in MEASURING CHROMATICITY
procedure, page 8).

3. Memorize this value by holding and
sliding the deviation-setting switch to A",

4. Press [DATA]. The display will show the data
memorized for the measured light source.

5. Slide the deviation-setting switch to “NORM."”

6. Follow steps 2 — 4 preceding ““Regular meth-
od’’ section to set the desired calibration stand-
ard data.

NOTE

® Steps 2 and 3 are necessary even when the
measured value is equal to the data to be
memorized.

C. Memorizing calibration data

. After setting all three values for ‘'Yxy”, slide the
calibration-selector switch from “VARL" to
“PRESET", press and hold , then slide the
switch back to “VARL' The display will read
“CAL" for a moment as the Yxy value is being
memorized, then will revert to the calibration value.

NOTE

® This memorized calibration data will remain in
memory until changed by the user or until the
battery is changed.

e C(Calibration cannot be performed if y < {1 —
6.98x) in the data set. In this case, the display
will read “E” when the memory function is
performed.

-

L
Yxy

Unifying meters

To unify several meters, calibrate all meters to the
same standard light source. Select one meter as the
master, measure the standard with the master meter,
and input this calibration data to all meters following
procedures B and C in preceding ‘‘Calibrating meter”
section.

Calibration data recall
To recall calibration data from memory:

1. Set the calibration-selector switch to “VARI." and
the deviation-setting switch to “NORM.”

2. Press [DATA]. The memorized calibration data for
your standard will appear in the display window.

NOTE

® Moving the deviation-setting switch or calibra-
tion-selector switch after pressing will
not change the display. In this case, press

MODE], then press [DATA | again to recall data.



DATA OUTPUT

The Chroma Meter CL-100 can input measured
data to a separate computer through its data-output
terminal using the data-output cord included with the
meter. The data-output circuit is an open-collector
type. The connecting pins of the data-output terminal
are wired as shown in the diagram below:

Remote control socket

‘[mﬁ:ﬁm

D%ata output terminal
D-OUT
o O Qo0Q
/ I

432

GND

Data-out

Busy

Data request
VbD

-O——
? 3
_20_-4 \;lm% Vce
Tr T
1
Lo [ ot

]

Data-output circuit

Meter 1
— Bty
4

1,

Remote-control circuit

For remote control, use the remote-control plug.

Tr Maximum output (at 25°C)

Collector base voltage: Vceo: 50v
Collector emitter voltage: Vceo: 40v
Emitter base voltage: VEBO: 5v

Collector current: lc: 100mA
Collector loss: PC: 300mw

The starting signal for data output is triggered by
pressing [D-O0UT]or by computer data request through
the data-output terminal (by connecting terminals 4
and 5).

Output for each datum includes 18 bits: 8 bits for
data signal (see tables on page 12), 10 bits for spare
signal (Hi: 5 bits, Lo: 4 bits, Hi: 1 bit). Data is output
15 times™ for each full display.

* 14 and 15 are apply only to the Yxy measuring
mode.

-—E 2.56msec.

i

Pl

DATA (8 bit} H (5 bit) DATA (8 bit}

L{abitl HI1)
o

No. 2 DATA {18 bit)

—_—
OFFo-i—OON
. .
OUT key ~’f—]'~—Mcre SDusec.
sy signal I
lock G
-OUT signal o
——D-OUT START
H (5 bit) L {4 bit} H (1)
No. 1 DATA 18 ait)

-

EY
ock -

-OUT signal —————

e :
| i
|
!
H {5 bit} ‘J L abitt H{1} OATA {8 bit) HI1 L {8 bit}
N
[ No.n DATA [18 bit} l: END CODE {2 bit)
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Data Qutput Table
Sequence of data output (MSB)  Data output (8 bits) Display
1 1 1 1 1 1 1.0 Yxy
1 MODE 1 0 1 1 1 1 1 1 Yu'v'
1 1 1 1 1 0 1 1 Au'v’
2 Y {first place) see Code Number Table
3 Y (second place) 0 v . I
4 Y (third place) "o B v
Y (place holders) — =] -|=11 1 1 1 do not come on
{lower 4 bits) — | -|=-1-11 1 0 1 “0” {for Y x 10) on
e e e 1 0 0 1 “00" (for Y x 100} on
sign for x - | = 1 1 - =-1-1- blank
5 (upper 4 bits) - =]o0o{ 1| =1=1-1= —
- | = 1 o | —-1-=|-1- +
- |1—-10 (0 I e B e *
- 1 — -] = - no decimal point
- |10 |l=-—1=-—1-]=1=}{ = decimal point
6 x (first place) see Code Number Table
7 x (second place) o P .
8 x (third place) oo v v
sign for Y |- =-|=-i-]1-1111 blank
{lower 4 bits) — = f=]=1=7—-10 1 _
el e e el et e 1 0 +
o e e 0 *
9 sign for y - | - 1 1 - === blank
(upper 4 bits) —{=-]J0il1T|=-1-=-}f=1]== —
e 1 0| - =|-1- +
- |- 10 Ol - =-1]=1= *
- |1 - - == =1= no decimal point
- |10 |=-|=-|=|=-1—-1- decimal point
10 y (first place) see Code Number Table
11 y {second place) v v "
12 y {third place) oo ' "
13* Y {fourth place) o o &
14** | x (fourth place) ) I ‘" '
15** [ y (fourth place) T " "

* gutput to computer, but does not appear on display; value not significant

** output to computer, but does not appear on display; value is significant

Code Number Table

(MSB) Base 2 code 1GB$f)ede Display {MSB) Base 2 code 16822%8 Display
1 0 0 0 0 8] 1 0 82 4] 1 0 1 0 0 0 0 0 AQ 6
0 0 0 0 0 0 1 0 02 0. 0 0 1 0 0 0 0 0 20 6.
1 0 0 1 1 1 1 1 9F 1 1 0 0 0 1 1 1 0 8E 7
0 0 0 1 1 1 1 1 1F 1. 0 0 0 0 1 1 1 0 OE 7.
1 1 0 0 0 0 0 1 C1 2 1 0 0 0 0 0 0 0 80 8
0 1 0 0 0 0 0 1 41 2. 0 0 0 0 Q 0 o] 0 00 8.
1 0 0 0 0 1 0 1 85 3 1 0 0 0] 0 1 0 0 84 9
0 0 0 0 0 1 0 1 05 3. 0 0 0 0 0 1 0 0 04 9.
1 0 0 1 1 1 0 ] 9C 4 1 1 1 0 0 0 0 0 EO E
0 Q 0 1 1 1 0 0 1C 4, 0 1 1 0 0 0 0 0 60 E.
1 0 1 0 0 1 0 0 Ad 5 1 0 1 1 0 0 0 0 BO b
0 0 1 0 0] 1 0 0 24 5. 1 1 1 1 1 1 1 1 FF blank

Binary code is output from MSB (Most Significant Bit).




:xample data-output program

he following is an example program for sending D-OUT signal into a microcomputer.
his example program is for the Z-80 with the following data conditions:

CEOl
CEQO2
CEO3
CEQ4
CEOD
CEQS
CEQS
CEQ7
CEQ8
CEOE
CEQ?
CEOA
CEQ®
CEOC
CEGF
CE10
CES1
0044
ogoo0”
0003’
QoosS”
00077
gaoe”
cogB”
000E”
0010~
0012
0014/
Q0167
0018°
6o’
001D”
001F”
0021/
a2z

«aza
00267
aazy’
go2C”
ao2e’
0031~
eliscichy
0035~
0038’
00387
603?”
003a”°
[iciiig
003E~
QQ2F~
ag40”
0042
0045~
0047/
0047
6o4cC”

HVWNAULWR T S VW NAUW B WNT DU WNIN WD WS ONDNAUDWN S OUDNG U DS WA -

MW N W e

21
OB
ce
20
14
cD
[¢]:3

01CE
64
47
FA
70
AR
44

F2

FC
AROG
oog0

AARCD
64
a1

5 17

Fo
iF

FC
AADD

FC
AAQQ
64

H
s¥%xx DOUT SUBROUTINE###

Clock frequency
Interface address

Data storage RAM address

¥
MODE EQU OCEO1H
YYi EQU 0CEO2H
Yv2 EQU 0CEO3H
YY3 EQU OCEQ4H
Yva EQU OCEODH
RANGE  EGU OCEQ5H
X1 EQU OCEO&H
x2 EQU OCEO?H
X3 EQU 0CE08H
x4 £Qu OCEGEH
Yo EQU 0CEO9H
Yt EGU GCEOAH
Y2 EGU QCEUBH
Y3 EQU 0CEOCH
Ya EQU OCEOFH
X0 £QU OCEiCH
Yo EGU OCE!$H
P10 EQU 0044H
START: LD HL,0CEOLH
MMML:  IN A, CPIO)

BIT 0,A

JR NZ,MMM1

LD D,7DH

CALL TIMER

IN A, (PID)

BIT 0,A

JR NZ,MMMI

LD B,03H
MMMZ: LD D,OFCH

CALL TIMER

IN A, (PID)

BIT 0,A

JR NZ ,MMMI

DEC B

JR NZ ,MMM2
1DATA INPUT START

LD D,0FCH

CALL TIMER

LD BC,0800H

MMM3: LD D,OFCH
CALL TIMER
IN A,(PIO)
AND 0tH

R C

RL A

LD C,A

DEC B

JR NZ,MMM3
RR A

LD (HL),A
INC HL

LD D,0FCH
CALL TIMER
LD B,07H
LD D,0FCH
CALL TIMER
IN A,(PIO)

MMM4 :

PN

;Y (first place)
3Y (second place)
;Y (third place)
1Y (fourth place)
jrange for Y

i ¢first place)
ix (second place?
ix (third place)
ix (fourth place)
jeian for Y

j¥ (first place)
;v (second place)
jv (third place)
3» (fourth place)
jsion for x

ssign far »
jInterface addrecss

iLSB check

jwait 1.2 msec.

;LSB check

jwait 2.5 msec.,

;LS8 check

swait 2.5 msec.

jwait 2.5 m=ec.

jwait 2.5 meec.

jend code 8 bit check

75
76
7?
78
rés
80
81
82
83
84
85
8é
87
88
8%
20
91
92
93
?4
S
P8
97
28
??
100
101
102
103
104
105
104
107
108
109
110
111
112
113
114
115
116

2MHz

64H

CEOTH — CE11H

Q04E”
00507
0052/
00353

0055
0058~
00547
00sC”
00SE*
0060°
0042
00447
0087°
00497
004B*
004C”
00&F*
0071
0073¢
00757
0077
0078°
0079
0074’
0078°
007¢”
007F*
0080~
0082°
00847
0086°
soe?’
0089
008A7
008D’
008BE*
0090°
0093”
0094”
00977
0099
0o09c”
009D’
00%F”
00A2¢

a0a3”
00AS”
00A8~

[V
coAR”
Q0AC”
QOAE”

32

3E
32
1&

[y

ce

47
Bl

F2
01CE

0SCE
oF
oF
04
0t
osce
70
10ce
agcE

03
07CE

70
11CE

FF
0DCE
cz

FC

JR NZ,MMM4
sDATA INPUT END

LD A, (MODE)

CP OFEH

JR 2,L00P1

CP 7EH

JR Z,MMMS

CP OF&H

JR NZ ,MMM?
MMMS LD A,cYY2)

MMM& LD A, (X2

MMM7
LD E,OFFH
LD (HL),E
INCG L

LD (HL) ,E
INC L

LO CHL),E
LD A, (RANGE)
LD B,A

AND OFH

CP OFH

JR NZ ,MMM®
DEC D

MHME ¢

MMMS: LD (RANGE) ,A
LD A,B

AND 70H

LD (X0),A

LD @&, YY0)
LD 8,A

AND 02H

LD ¢YYO),A

LQCOP1: LD A,O0FFH
LD (YYd),A
JR MMME
5 0.01 mm Sec,.
TIMER: NOP
DEC D
JR N2 ,TIMER
RET
END

wait sub.

Y RANGE *#100= 9H
*#10 = DH
*¥1 = EH
#0.1= FH

BLANK (fourth place)

$BLANK Y(fourth place>
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CRT-READING HOOD

For measuring chromaticity and color-deviation of
cathode-ray tubes, a CRT-reading hood is provided
with the meter. It attaches over the light receptor to
provide a constant measuring area and constant
distance from the CRT. Be sure to hold the meter
with the hood flush against the CRT when taking a
measurement.

For CRT measurement, units can be converted
from lux to cd/m? by following the procedure for
calibrating to the user's standard. To convert units,
measure the CRT with a luminance meter, then input
that value as the calibration standard.

NOTE
® When attaching the hood, be sure to align guides

properly.

DETACHABLE RECEPTOR HEAD

The Chroma Meter CL-100's receptor head can
be detached from the meter body for use with the
turn adapter included with the meter or with optional
accessories, such as Adapter Cords MA-1 (2m) or

MA-2 (1m). All operations remain the same as when
receptor head and meter body are directly attached.

TURN ADAPTER

The turn adapter can be used to reverse the
direction of the receptor head. This allows the user to
hold the meter facing its display panel while measur-
ing a light source 180 degrees behind the meter.

Attaching the adapter

1. Detach the meter’s regular receptor head by
pressing the receptor-head release button and
pulling the head straight out from the meter body.
Be careful not to touch or damage the pins.

2. Remove the protective cap from the turn adapter’s
connecting pins. Align the adapter with the meter
body and insert into the body until it clicks
securely in place. The turn adapter can be installed
in only one position; never force it into the meter
body.

3. Attach the meter’s receptor head to the adapter by
aligning the connecting pins with the desired con-
necting-pin terminal. Front-position or reversed-
position terminals can be selected.

CARE AND STORAGE

® Do not subject the meter to shocks or vibrations.

® Do not press on or damage the liquid-crystal display window.

® If the meter is used in temperatures higher than 40°C (104°F) or lower than
0°C (32°F), operation may be unsatisfactory.

® Do not leave the meter in places subject to high humidity or temperatures higher
than 55°C (130°F), such as inside a locked motor vehicle, or lower than —20°C

(—5°F).

® Do not leave the meter in sunlight or near sources of heat, such as stoves, strong

lights, etc.

® |f the meter is placed or used in direct sunlight for a prolonged period of time,
the display window will turn black. In this case, remove the meter from the light
and the display will slowly return to normal. To use the meter in sunlight, attach
Adapter Cord MA-1 or MA-2 between the receptor head and meter body, and place

the body away from the light.

(
Y

® When using an Adapter Cord, avoid noise sources, such as motors, as they may

cause inaccurate measurement.

® Never attempt to disassemble the meter. Any repairs necessary should be made
only by an authorized Minolta service facility.

® When dirty, the meter may be wiped with a silicone-treated cloth or other clean,
dry cloth. Do not allow alcohol or any chemicals to touch the meter’s surface.

® \When the meter is to be stored, place it in its original packaging, then store in an
14 air-tight container with a dehumidifying agent, such as silica gel.



TECHNICAL DETAILS

Type:

Receptor:

Spectral response:

Measuring modes and

chromatic system:

Color deviation mode:

Calibration standard:

Display:

Measuring range:

Repeatability:
Controls:

Terminals:
Data output:
Electronic components:

Power source:
Accessories:

Dimensions:
Weight:

Hand-held dual-function light-source colorimeter with CIE-
standard digital readout by microprocessor and liquid-crystal
display

3 silicon photocells filtered to detect primary stimulus values
for blue, green, and red light

Closely approximates CIE {Commission Internationale de
I"Eclairage) colorimetric Standard Observer curves (%2, ya,
andza)

Yxy (CIE 1931) and Yu'v’ (CIE 1976) for chromaticity; Au'v’,
tA(Yxy), and *A(Yu'v’) for color deviation

One channel for memory of reference color (measured or
inputted); measured value compared by microprocessor and
color deviation displayed on LCD

PRESET: Minolta calibration standard

VARI: User’s selected calibration standard

LCD type; 3 digits with decimal and unit identifications as
applicable; desired readout selectable by depressing appro-
priate key before/after reading made; “E9'* appears on display
when measured value is out of display range; display cancels
approx. 3 minutes after last control released

5.1 — 32,700 Ix; display blinks when measured value under
range, “EQ" appears on display when measured value over range
Chromaticity (x, y): £0.0005

Measuring button, chromaticity-mode selector key, data-selec-
tor key, increase key, decrease key, function key, data-output
key, calibration-selector switch, deviation-setting switch
Remote-control socket, data-output terminal

1-bit serial, open collector; remote-control operable
Hermetically sealed microprocessor chip; custom-designed
liquid-crystal display; gold-plated data-out and receptor-head
plug contacts

One 9v battery (Eveready 216 or equivalent)

CRT-reading hood, calibration cap, turn adapter, remote-
control plug, data-output cord, case, strap

195 x 72 x 39mm (7-11/16 x 2-13/16 x 1-9/16 in.)

290g (10-1/4 oz.) without battery

Specifications subject to change without notice
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Through The Years & Around The World: A CED Sponsored Learning Fair

Enhancing Jobs & Advancing Education

At St. Joseph’s we care for patients of all ages (from neonates to geriatrics) and many different cultures.
With this comes the need for all direct care providers to be knowledgeable and skillful (or as JCAHO would
say...competent) about differences in the care of patients of varying ages & cultures. How do we assess a 3
year-old differently from a 12 year-old? How do we insert a peripheral IV in an 85 year-old compared to a
35 year-old? Hew best to teach a 10-year old about their asthma medication? How to communicate
effectively with a patient or colleague from another country?

Directions: Review each station with content related to your job at St. Joseph’s. Note that you might not
provide care to all ages of patients. Complete the educational activity (fishbowl question, post-test, etc.) then
have the educator at the station sign the checklist. Have fun learning about the great ways we care for
patients at St. Joseph’s.

TOPIC DATE INSTRUCTOR
COMPLETED SIGNATURE

GROWTH & DEVELOPMENT
Erickson’s Developmental Tasks; Developmental Stages
AGE-SPECIFIC COMMUNITY RESOURCES FOR
DISCHARGE PREPARATION & TEACHING

Culturally Competent & Age-specific Patient Educatlon
Identifying Community Resources, Identlflcatlo  Semenorti
Abuse: elder, child, domestic violence .

ADOLESCENT ,
Assessing Age-specific Clmlcal Data Perforkyg
Treatments, Age-appropriate Communication e
Involvement of Family &/or Slgmflcant Other [ C -
ADULT , '

Assessing Age-specific Clinical Data Performing Ag -speC| ic
Treatments, Age-appropriate Communication/interactive Skills,
Involvement of Family &/or Slgnlflcant Other In Plan of Care
GERIATRIC

Assessmg Age specific Clinical Data Performing Age specmc
Treatments, Age-appropriate Communication/interactive Skills,
Involvement of Family &/or Significant Other In Plan of Care,
Aging Sensitivity, Spirituality of Aging

PHARMACY SERVICES

Drug Therapy in the Elderly; Pediatric Medlcatlon
Administration

CULTURALLY COMPETENT CARE

Definitions of Culturally Competent Care, Dimensions of
Culture, Behavioral Health Cultural Competence Pl Team,
Working With An Iriterpreter, Pastoral Care Resources

Once you have completed all stations, share 1 example of how you have recently provided age-specific &
culturally competent care on the easels by the stage & participate in the free raffle!

Learner Signature: Job Title Date:

PLEASE GIVE THIS RECORD TO YOUR SUPEVISOR. Department

© 1984 Minolta Camera Co., Ltd. under the Berne Convention
9222-1829-21 and Universal Copyright Convention P807-A4 Printed in Japan





