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(1) RS232C Pin Map

[1] RS-232C Pin _ w

(@®©@oﬂ
‘Q.®®Oﬂ

[2] RS-232C Cable Wiring

CM-H505

Fin No.

Signal

cD

RXD

TXD

DTR

GND

DSR

RTS

CTS

W Jd o v kElW M| =

GND
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PC

Fin No.

Signal

FG

RXD

TXD

DTR

GND

RTS

O|IJoun|kklWIN|—

CTS




(2)

n 1™ n_w

2 UART A= 1 nkAscl gl . Al $+o ¢ Oiq
AC tadi~lo @ T éak ®nE " Ayo
[1] 1 € 7
Baud Rate 115,200 : 1200~230,400
Data bit 7
Parity Even
Stop bit 2
Flow Control
USB VCOM(
RS232C .(USB 2.0
Baud Rate 115,200 : 1200~921,600
Data bit 8
Parity None
Stop bit 1
Flow Control
USB  RS232C
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21 n T D_.w

Send : PC -> Colorimeter

CMD1 CMD2 CMD3 , DATAN - DATAN

Receive : Colorimeter -> PC

cmdl cmd2 cmd3 , DATAN ~ DATAN
Name
CMD Command
Parameter Data
DATA1~DATAnN Data
CR CR(0Ox0OD) |Carriage Return
B[ ~% " =
RSI Request System Information 4.1
RSP Read System Parameter 4.2
WSP Write System Parameter 4.3
ISP Initialize System Parameter 4.4
MAKER SVP Save All Parameters 4.5
COMMAND RST Hardware Reset 4.6
ADM Manual Mode Raw Data 4.7
ADA Auto Mode Raw Data 4.8
DMP Flicker 4.9
DMQ Flicker 4.10
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TMP 4.11
SVF 4.12
LDF 413
RTS Real Time Dump 4.14
RTE Real Time Dump 4.15
MEH 4.16
RUM Read User Memory 4.17
WUM Write User Memory 4.18
LDP EEPROM 4.19
GAN Gain 4.20
OFS Offset 421
HWF Hardware Lowpass Filter 4.22
GSM Gain 4.23
CLP LED Pointer 4.24
RDP Raw Data 4.25
RTD Rising Time Data 4.26
REF Reference 4.27
TST Offset, Reference 4.28
CHK Self Check 4.29
MDS 5.1
ZRC 5.2
USER MES 53
COMMAND XYZ +XYZ 5.4
MCH User Matrix 55
IDO, COM, SCS, OPR 5.6
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[4] Maker Command

[4-1] RS/ : Request System Information

Firmware Version, Build date &time 701 %\, n O L —
Send:

R S | CR

Receive:

r S i , DATALl ... |DATAn| CR

DATAL...DATAN: Firmware VersionY 70

o) K& 50 9%\
SND : RSI

RCV : rsi,Flickermeter Ver.1.00(Build on Mar 22 2016

18:53:56)

[4-2] RSP :Read System Parameter

System Parameter £ 5 > 3t

Send

- 20 -
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RIS |P|,/NUM1 |...NUMn CR

NUM: Read A C 1 Number

Receive

ris p|, NUM1 .. .NUMn |; DATA1|...DATANn |CR

NUM: Read A C 1 Number
DATAL...DATAN: Read A C T Data
o) NTuwés> g

SND : RSP,1

RCV: rsp,1;7

[4-3] WSP . Write System Parameter

System Parametern & 5

Send

W|S|P |,|NUM1|.. NUMn |; DATA1|... DATAn CR

NUM: € 5 A C 1 Number
DATAL..DATAN:E 7 A C 7 Data
Receive

- 21 -



w|s|p|,[NUM1 |...[NUMn |; DATAL|... DATAn CR

o) N1 mwn 7(38400) T £ A
SND : WSP,1;7
RCV: wsp,1;7

[4-4] ISP :Initialize System Parameters

AC noemM #2F A4 >97T Huvo.

Receive

[4-5] SVP :Save All Parameter

~ £aygyprd aC 1 EEPROM A C H s 5/

Send

S|V |P|CR

Receive
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[4-6] RST .Hardware Reset

ngIn "A— Q.

Send

Receive

[4-7] ADM : Manual Mode Raw Data %/

Manual A° A’ 7T A = XYZN 7 raw HF 0 e

Send

Receive

ald ml|, X;|Y|;|Z;|Tmp|; Exp CR

s ) SND : ADM

-23-



RCV: adm,X0;Y0;Z0; Tmp;Exp

[4-8] ADA : Auto Mode Raw Data %/

A LE / g2 s5e wy 4 ANs X,YZN 7 raw H= 0

Receive:

X 030 Y |51 Z |3 Tmp|;| Exp| CR

9 ) SND : ADA

RCV : adaX0;Y0;Z0;D0;Tmp;Exp

[4-9] DMP : Flicker A 7 H+ O =T 4

Ny Y o N =a>Ly o(aC 43 xo 4 Jb 64 0
TIRYO.(ES Na H¥F )
Send:
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D M CR
Receive:
d p CR
Count 0 X0 ; YO Z0 CR
Count
Xn ; Yn Zn CR
N
O 0 0
9 ) SND : DMP
RCV: dmp

Count, Time(ms),Y,Freq.(Hz),Flicker Level

0,X0:Y0:Z0

n,Xn;Yn;Zn

OKO00
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[4-10] DMQ : Flicker A 7 H#  %— O =T /i

7L — "A Flicker A s w& X Flicker Level;

Send:

Receive:

Flicker Level[0] CR

Flicker Level[n/2] CR

O K 0 0
9 ) SND : DMQ
RCV: dmq

Flicker Level[O]

Flicker Leveln/2]

OKO00

- 26 -
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[4-11] TMP: F g %V

v\ 1 39S F 500 A yo.

Send

Receive

tim|p|,| DATAL

[4-12] SVF :Save All Parameter in Factory Setting

~ £sayord aC 1 EEPROM = 1§ 55/

Send

s |v [p|CR
Receive

s |v [p|CR
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[4-13] LDF : Load Data From Factory Setting

EEPROMy = ] s5/ eory €8 >97T O 0.
Send

LID|F|CR
Receive

lld|f|CR

SVP N
4
RAM EEPROM EEPROM
Oietol e o« mclolge 24 HEZ Al 29

LDF
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[5] Measurement Command

[4-14] RTS: Real Time Dump Start

A T 77 Aal g, Nz >L A=t nq7T ¢71 yo.

Receive:

[4-15] RTE . Real Time Dump End

Real TimeDump e ==l 2P ©.

Send

Receive
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[4-16] MEH : Measurement Whole

Nadvrod Nawfg Ao

Send

Receive

OKIOIO, P [XIYZ] x|y ;lud;|v G |CCT | [Duv |CR

Example)

SND : MEH

RCV : OK00,PXX X;Y;Z:x;y;8vSCCT:Duv

[4-17] RUM : User Memory Data Read

User Memory € 4KByte " £~ g ,1Byte C3-T7 J b 32Byten K/

Access @& B o .Address, Length,Data > £ © y HEX> T Qoyo.

Send:

R| U | M , | ADD ; LEN| CR

Receive:

r u m , | ADD ; LEN ; DATAl | 0O DATAn | CR
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ADD (HEX) : Access | ® = 1 Aw=m Address ([ — : 0x000 ~ OXFFF)
LEN (HEX): Access W+  ~#+ (L — :0x01~0x20)

DATA (HEX) : Access H=$ >

9 ) SND : RUM,0x100;0x04

RCV : RUM,0x100;0x04:0x00;0x11:0x22;0x33

[4-18] WUM : User Memory Data Wirite

Send:

R U | M , |ADD | ; LEN ; DATAl | O DATAn | CR

Receive:

r u m , |ADD | ; LEN ; DATAl | O DATAn | CR
9 ) SND : WUM,0x100;0x04;0x00;0x11;0x22;0x33

RCV : wum,0x100;0x04:;0x00;0x11:0x22:0x33
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[4-19]LDP:» 6 & s L A ¢C ra>qT O

n S nQ o6 £sl EEPROM 2 C ¢

Send:

Receive:

[4-20] GAN :AD Gain VB € 7 # d n

1)ADGain VB ¢ s O 0 4+ o.
Send: GAN
Receive:gan, Gain No.1 is selected
2)ADGain ABL om BT n, o.

Send: GAN,2

Receive:gan, Gain No.2 is selected
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[4-21] OFS:AD & 1j ¢ 7 £ d n

- €

1)ADOffset ¢ s O n 4 ~ ,on 0 / Al - Rawdata > L
A o.
Send: OFS
Receive:ofs, Offset is Off
Offset value is 10
2)ADOffset € 2 O n n_ ©.(1:0On,0:Off)

Send: OFS,1

Receive:gan, Offset is On

[4-22] HWF : HardWare LPF ¢ - £ don

HWLPFE s O n 4+ o,
Send: HWF
Receive: hwf, LPF is On

2)HWLPFE 2 O n n, ©.(1On,0:Off)
Send: HWF,0

Receive: hwf, LPF is Off
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[4-23] GSM : Gain € 7 © i U L

Gané s oy O 0+ o.
Send: GSM

Receive:gsm, GSM is Auto

2)Gainé 2= U n n_ o.(L Auto, 0: Manual)

Send: GSM,0

Receive:gsm, GSM is Manual

[4-24] CLP : LED Pointeré 7 » i (¥ S

1)LEDPoniter £ s o i O 0+ o.
Send: CLP
Receive:clp, CLP is Off

2)LEDPoniter £ # O n n_ o.(1:0n,0: Off)

Send: CLP,1

Receive:clp, CLP is On
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[4-25] RDP :ADC Read Raw Data A= [

ADC/ 'A Read RawData? N sy . w(512Bytes)

Send: RDP

Receive:rdp
Sample Count =512
Sampling Freq = 1000.000000Hz
Sampling Time = 1.000000ms
Count, Time(ms), Y
0, 0.000, 9670

1, 1.000, 9565

[4-26]RTD:~ [ Y ¢ Data #

RisingTime AN o~ 1 Samplingy 1, Datan

64K Samples) A=t T 71 0o.
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Send: RTD

Receive:rtd
Sample Count =1 024
Sampling Freq = 1 0000.000000Hz
Sampling Time = 0.100000ms
Count, Time(ms), Y
0, 0.000, 9670

1, 1.000, 9565

[4-23] REF :AD Reference # 7~ & 7 U £ dn

1)ADReference ¢ » O 0o 4 ~ ,on 0 / Al - Rawdata > L
A o.
Send: REF
Receive:ref, REF is On
Reference value is 10
2)AD Reference 8 & O 1 n,_, o.(1L: On,0: Off)
Send: REF,1

Receive:ref, REF is On
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[4-29] CHK . Check Noise

A1 V, K€, 2q7,9F1 A A ER70/ 10in g Yo.

Send

Receive

O|K|0 |0 CR

Example)

SND : CHK

RCV :OK00
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[5-1] MDS

Command

MDS

Function

Display Mode Setting

Input Format

" MDS,0 : xyLv mode

" MDS,1 : T delta uv mode

" MDS,5 :u"v'Lv mode

“ MDS,6 :Flicker Contrast mode

" MDS,7 :XYZ mode

“ MDS,8 :Flicker JEITA mode

“ MDS,9 :Frequency mode

Explanation
Error check code " ER10 “ OKO0O
Additional informatio n

" MDS,0 “ OKO0O

“MDS,1 “ OKO0O

" MDS,2 " ER10

" MDS,3 " ER10

Example : MDS,4: : Equ
MDS,5 OKO00

" MDS,6 “ OKO0O

" MDS,7 “ OKO0O

" MDS,8 “ OKO0O

" MDS,9 “ OK0O
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[5-2] ZRC

Command ZRC
Function Zero Calibration
Input format " ZRC
Explanation ZERO CALIBRATION :
“ OKO0O
Error check code “ER21L 'LCD "TOO BRIGHT"
Additional information ZRC mode 3
" ZRC “ OKOO
Example “ZEC " ER21
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/5-3] MES

Command MES

Function Measurement
Input Format r ME&
Explanation ,

I OKON
I OKOA
Error check code I OKOA
I ER22A
I ERS2A (Frequency
Additional informatio n

Output Data
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[5-3-1] xyLv Mode

xyLv Mde

Format Probe connector number _ x value;y value;Lv value delimiter(CR)
probe connector number 1~ 255
x value, y value 4
4
Lv value (1 5 )
0 OKO00,P1_3130;3290;0.123 CR
10 OKO00,P1 3130;3290;1.234 CR
Example 100 OK00,P1_3130:3290;12.34 CR
1000 OKO00,P1_3130;3290;123.4 CR
1000 OKO00,P1_3130;3290;_1234 CR
10000 OKO00,P1_3130;3290;12340 CR
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[5-3-2] T delta uvLv Mode

n T delta uvLv Mde

Format Probe connector number _ T value;duv value;Lv value delimiter(CR)
probe connector number 1~ 255
T value, uv value 4
4
Lv value (1 5 )

OKO00,P1__5554; 0126;0.124CR
OKO00,P1 -1; 0126;0.124CR
Example duv , 0 OKO00,P1_ 5554;- 0126;0. 124CR
10 OKO00,P1_ 5554;- 0126;1.234CR
100 OKO00,P1_ 5554;- 0126;12.34CR
) 1000 OKO00,P1_ 5554;- 0126;123.4CR
1000 OKO00,P1__5554;- 0126;_1234CR
10000 OKO00,P1__5554;- 0126;12345CR
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[5-3-3] uSVSLv Mode

u v' Lv Mode

Probe connector number _u ~ value;v™ value;Lv value delimiter(CR)

Format
probe connector number 1~ 255
u' value, v' value 4
4
Lv value (1 5 )
0 OKO00,P1_3130;3290;0.123 CR
10 OKO00,P1 3130;3290;1.234 CR
Example 100 OKO00,P1_3130;3290;12.34 CR
1000 OKO00,P1 3130;3290;123.4 CR
1000 OKO00,P1 3130;3290; 1234 CR
10000 OKO00,P1 3130;3290;12340 CR
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[5-3-4] Flicker Contrast Mode

Flicker ContrastMode

Format Probe connector number _Flicker value delimiter(CR)
probe connector number 1~-255
Flicker Value 4 .
Example 0 OKO00,P1__ 0.123CR
10 OKO00,P1__ 1.234CR
) 100 OKO00,P1__12.34CR
1000 OKO00,P1_123.4CR
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[5-3-5] XYZ Mode

XYZ Mode

Format

Probe connector number _X value;_Y value_Z value delimiter(CR)

probe connector number

1~-255

X value, Y value, Z value

4

(.1 )
0 OKO0,P1_.1234;.2345; 3456 CR
10 OKO0,P1_1.234:2.3453.456 CR
Example 100 OKO00,P1_12.34:23.45:34.56 CR
1000 OKO0,P1_123.4;234.5,345.6 CR
) 1000 OKO0O0,P1_ 1234;_2345; 3456CR
10000 OKO0,P1_12340:23450:34560 CR
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[5-3-6] Flicker JEITAMode

Flicker JEITAMode

Format Probe connector number _Flicker(db);Freq(Hz)value delimiter(CR)
probe connector number 1~255
Flicker(db) 3
Freq(Hz)value 4 .
Example OKO00,P1 -92.2;60.09 CR
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[5-3-7] Frequency Mode

FrequencyMode
Format Probe connector number _Measured Frequency;Recalculated Frequency(CR)
probe connector number 1~255
Measured Frequency 4

Recalculated Frequency

Example

OKO00,P1_179.9;59.97 CR
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5. System Parameter

0 0 INT 0 INT | Serial Number (0 ~ 2147483647)
1 1 255 1 Device Number
2 0 10 9
Start bit : 1 Baud rate Baud rate
Data Length : 7 0 300 6 19200
Parity : Even 1 600 7 38400
Stop bits : 2 2 1200 8 57600
3 2400 9 115200
4 4800 10 230400
5 9600
3 Status LED Enable 0 1 0 0 : Disable, 1 : Enable
4
5 0 1 0 0: ER10, 1: OKO0O0
6 xyLv 0 1 1 0:ch00,1 :xyLv (L Customizing)

10 0 1 1 Manual Auto
Manual or Auto . 0:Manual, 1: Auto

11 Manual Mode - 64 63 0 Manual
Start Sample ( adTTT TTT )

12 Manual 10 65000 16670 us Manual ( it)

13 | Average Order 1 64 3 Average ( av)

14 Auto Mode 0 60000 2000 Auto Mode
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Target Level

( st)

15 Auto Mode 10 65000 8335 us Auto Mode
( sl)

16 Auto Mode 10 65000 10000 us Auto Mode

Test Sample ( sQ)
17 1 64 3 Average

Average Order
18 0 60000 300 Y ( ut)

Threshold Level[3] Y

) WSP,17;300
19 10 65000 40000 us (ul)
20 Average 10 65000 20000 us Auto
Average
21 1.0 60.0 Hz | Auto
float
22 0 1 1 0: 1
23 100 65000 200 ms
26 0 1 0 "1
Read Only
27 Limit 0 30 10.0 (+-)
(float) [OKO02]

28 Limit 0 1000 10 ( _Dark )< Limit

Lower Over [OKO05]
> (65535 _ Limit)
Upper Over [ER22]
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29 0 60000 300 ZRC MAX
Y
30 0 8 0 0 : xyLv
6 : Flicker (CR)
8 : Flicker (JEITA)
9 : Frequency (Flicker Frequency)
31
Aty, 0;
Bty 1
32 Dark - 100 100 0;0 Read Only
Yd,Temp 25.0
33
ExpRef,LvAbt 200;1000 ms
34
Aey 1;
Bey 0
35 Maker Matrix Offset
Goff 0
36 Maker Matrix
[M11,M12,M13] 1;0;0;
[M21,M22,M23] 0;1;0;
[M31,M32,M33] 0;0;1
37 User Matrix Offset
Goff 0
38 User Matrix
[M11,M12,M13] 1,0;0;
[M21,M22,M23] 0;1;0;
[M31,M32,M33] 0;0;1
39
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A B 1;0
40 10
41 User Matrix 0 50 0 0 : User Matrix
Channel Select 1 ~ 50 : User Matrix
42 Flicker Measurement 20 10000 1000 us
Sampling Period
43 Flicker Measurement 16 2048 512
Sample Count 2
16, 32, 64, 128, 256, 512
* Contrast
44 Freq. Measurement 20 10000 1000 us
Sampling Period
45 Freq. Measurement 16 1024 512
Sample Count 2
16, 32, 64, 128, 256, 512
46 Flicker Level Index 0 127 1 Index
50 Spline Interpol. 0 25 0 0:
Count 1~4:0
5~25:
b1 LPF Table Index : 0~29
Ex) RSP,51;[Index]
WSP,51;[Index];[Valug]
52 MultiDark Value 0;0;0 Read Only
Yd[0]; Tmp][0];Offset 16

[0]

[0] :16.666667
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Yd[15];
Tmp[15]; Offset[15]

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

: 33.333333
: 50.000000
: 66.666667
: 83.333333
: 100.00000
:116.66666
:133.33333
: 150.00000
: 166.66666
:183.33333
: 200.00000
: 300.00000
: 400.00000
: 500.00000
: 650.00000

0
7
3
0
7
3
0
0
0
0
0

53

Dark Offset

54

Dark

: ZRC

0
1
2 : Dark
3

: Offset,

55

Freq.

65000

2000

Freq.

(ER52)

56

Real Time Dump
Channel

1:X
2:Y

3:Z

(

= 2ms)
=1ms)
=1ms)
=1ms)

57

Flicker

65000

2000

Flicker

(ER52)
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58 Freq. Limit 1 65000 2000
59 Real Time Dump 100 10000 1000 us Real Time Dump
Sampling Period
60 0 1 0 0: fft
1: digital filter
61 float 0;0:;0;0
62 Noise Limit 0 65000 3 Noise
63 | Switch Input Enable 0 1 1 0 : Switch Input Disable
1: Switch Input Enable
65 Rising time data 14 10000 14 us Rising Time
dump period
66 Rising time data 1024 65535 1024 - Rising Time
dump count *16bit 64K sample
67 Light calibration gain 1 10000 1000 - #1
No.1 *Gain#l
68 Light calibration - 100 100 0 - #1
offset No.1 *Gain#l
69 Light calibration gain 1 10000 1000 - #2
No.2 *Gain#2
70 Light calibration - 100 100 0 - #2
offset No.2 *Gain#2
71 Gain auto - change 50000 65000 60000 - Gain Gain#l
high limit *5
72 Gain auto - change 100 1000 100 - Gain Gain#2
low limiit *5
73 Pointer LED Duty 6 46220 17 us LED PWM Duty
* » 22Hz~167KHz
74 | Pointer LED Duty 0 100 50 % LED PWM Duty
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*Duty Duty

50%
75 | Gain 1 2 1 - 1: Gain#l (Default)
2 : Gain#2
*Gain#l On Gain#2
On/Off .
76 Offset 0 2 0 - 0 : Offset Off (Default)
1: Offset On
77 H/W LPF 0 1 1 - 0:
1 (Default)
78 | Gain 0 1 0 - 0: (Default)
1:
*
79 LED Pointer 0 1 0 - 1:0n
0 : Off (Default)
80 LED Pointer Off 40 90 50 “C LED Pointer Off
*LED Pointer On 1
LED
Pointer Off .
81 Reference 0 1 0 - 0 : Reference Off (Default)
1 : Reference On
82 Check data 0 1 0 - 0: Zero Calibration Data Blank
1: Zero Calibration Data LCD
83 0 1 0 - 0: RS232C
1:USB

* RS232C/USB
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1000

SPI SRAM

Rising Time SPI SRAM
Word .(64K Samples)
* : 0000h~1FFFFh (128KB)

")
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(1) CM-H505

306
240

36.0

(= C

P Sy [ TEL

Eg
45,5

213.0

MOUNT _TAP

2-M5 TAP DP5

Fa
A

67.0

MOUNT TAP

107.0

W6 TAP DPT

25.5

47.95
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CM T H505

Receptor Silicon Photo Cell (CIE 1931 XYZilter)

@ 10mm

Working distance 27+5mm

+5°

Expose time 0.1 ~ 650 msec

16 bit

Display range 0.0001 to 99,000 cd/m

0.03~4,000 cd/nf

0.08~ 0.09 cd/nt +281%

0.10~ 0.49 cd/nt +22.4%

0.50~0.99cd/n? +1.0%

1.00~ 4.99 cd/n? +0.7%

5.00~ 9.99cd/nt +0.4%

10.0~ 29.9 cd/n? 0.3%

30.0~ 49.9 cd/nt +05% +0.001

50.0 ~ 99.9 cd/nt +023% +0.001

100~ 1499 cd/n? +0.3% £0.006

150 ~ 1999 cd/n? +02% +0.005

C200.0 cd/nt +£04% £0.01

0.08~ 0.09 cd/nt +1.1%

0.10~ 0.49 cd/nt £1.2%

0.50~ 0.99cd/nt +0.2%

1.00~ 4.99 cd/n? +0.1%

5.00~ 9.99cd/nt +0.0%
Repeatability 10.0~29.9 cd/n? +0.0%

30.0~ 49.9 cd/nt +00%

50.0 ~ 99.9 cd/nt +00%

100~ 1499 cd/n? +00%

150 ~ 1999 cd/n? +00%

C200.0 cd/nt +00%

5 cd/m2 or higher

0.000 ~999.9 %

+1% (Flicker frequency30Hz AC/DC 10% sine wave)
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Measurement range

+1% (Flicker frequency : 60Hz AC/DC 10% sine wave)

0.5% (Flicker frequency 30, 60Hz AC/DC 10% sine wave)

5 cd/m2 or higher

Flicker JEITA method Accuracy

+1% (Flicker frequency : 30HXC/DC 10% sine wave)

Repeatability

Interface

Display

Input Voltage

0.5% (Flicker frequency 30, 60Hz AC/DC 10% sine wave)

0.05sec

0.05sec

0.07sec

RS-232C

Minolta RS232C Protocol Compatible

16 X 2 line

10 to 35°C

DC 9V, 300mA

213(W) X 45(H) / 4009

- 58 -




d

Sy

)

- 59 -

8. | OX A
P 5 el X OX 1) JH"BL Colorimeter CM -H505
nak
N E: y v + 6x, P8 1y
T Eq ¥
B |
de ¥
daTl
2Q0¢ > £ L ¥ 031-861-0300
Adm 711 X Y- A . AL Of p 156 k. 197-45(" U€)
1 Awd
n I xo nNT ~ » g ¢
noixo Il 7T .. w «t OuUp SOTWo, 1,10)7
b=i= QV < !
n ixa" wE 1 |y we ¢ @030 L1 @S T Y)
N::07p. 0" KRs 00, Q" ®e OrF ®= + " »r$+ eV
.t
n::0/ ACns ipo , "EAs Qo/ 1 ~rF eV
1t @F 0T T FW,RFP N Y)
N Qe Ar <7 O >Ln nQo  »+e¥
" E . -
n N=-nAn( ~,0 ,0 ,tAY¢ 1 “or»FeV¥V
n T ES gtoffo .t@>1 .., ftF ,»1 T Fw,RFo N




