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Timing Pulse Generator LS| for 2/3” CCb T;41-55 LZ92E19
______—___‘ ———— _J___

ng 2 E 1 9 Timing Pulse Generator LSI for 2/3” CCD
M Description o ’ B Pin Connections _

The LZ92E19 is a CMOS timing pulse generator
LSI. Used in combination with the LZ92B31 defect
compensator LSI, it provides drive timing pulses,

color separation sampling pulses and signal proces-
sing pulses for 2/3” CCD area sensor.

W Features

1. Applicable to both NTSC and PAL systems
2. Applicable to both field and frame integration
modes T , '
3. Applicable to four different color filter orders -
= Color filter coordinate of RGB order BG

(frame integration mode) RG
GR
RB
* Green stripe order BG
(frame integration mode) BG
: RG
RG
* Mg-G alternate and Ye-Cy - . YeCy Top View
complement order (field Mg G
integration mode) Ye Cy
G Mg
* Ye-Cy alternate and Mg-G Ye Cy
complement order (field G Mg -
integration mode) Cy Ye ’
G Mg

4. 48-pin quad flat package

*Combination of the LZ92B31 defect compensator LSI, ROM re-
corded with the address of a defective pixels and the IR3P47 pro-
cess IC or an S/H circuit allows compensation of signals preceding
by one pixel in black-and-white, and by two pixels in color.
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Timing Pulse Generator LS| for 2/3" CCD oL LZ92E19
_————__——__—______
M Bilock Diagram : T,'41"55
SE SP; SP; MSC FR FCDS DX STO
413940 6 -17)-G7 13)—(14
Gate =] 1/2 b= Shift Register -} Counter ‘——l - 33 FS
| S— ) I ck 1)FS;
X4 1/2 Gate Gate 3) FS,
T - { I 2) FSa
Xa(5 - ﬁ_ Reset
1/2 - 2)VIA
e o o 23)V2A
FH, 2 ‘ VA
FH, (16 _ N : ) VA
He ' ck _ 18)ViA
HDIN (34)- H. Reset H. Counter Decode 22) V1B
. Mix 19) V2B
R I }ok = 414)GP1
: 48)GP2
VD (35 - Decode .
C o) V. Reset V. Counter TCPi
; - 46)CP2
L_. 1/2 . i ; 36)CL
l : ) BLK
45) ID
17)-2—LN)—(B YA D)-CHX26)2D-(32)(33)—(12)-(30)—7)-(3L
F TES, TES: TESs PC CH NTSC M, Mz M; M, FIECON Vpp Vop Vss Vss
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Timing Pulse Generator LS| for 2/3" CCD : LT " LZ92E19
_—_———_———__——————
. . -41-65
Bl Absolute Maximum Ratings , T 41-5 -
Parameter . | Symbol Rating Unit Note ~ I -
Supply voltage Vee 7 o , \'4 1 : :
Input voltage Vi —0.3to Vec+0.3 \' 2 -
Output voltage Vo —0.3 to Ve +0.3 \4
-_Operating temperature | Ty —10 to+70 - T
Storage temperature Toig —55 to+150 T-

Note 1 : The maximum applicable voltage on any pm with respect to GND.
Note 2 : The maximum applicable voltage on input pin excepting Vcc with respect to GND.

B Recommended Operating Conditions
Vee=+5V+5%, Ta=—10 to+70C)

Parameter Symbol | MIN. TYP. | MAX. Unit
Supply voltage Vee 4.75 5 5.25 v

Operating temperature | Tqp, —10 | +70 c

B Electrical Characteristics .
Parameter | Symbol Conditions MIN, TYP. | MAX. Unit Note

Input “Low” voltage Vir. . B 0.8 \'2 1
Input “High” voltage Vi I -1 20 - 1 vV |1
Output “Low” voltage VoL Iop=4mA 0.4 \'4 2
Output “High” voltage Vou Iou=—2mA 4.0 \' 2
| I Vi=0V 10 |- xA 3

Input “Low”

nput “Low" current e TV, =0V 10 50 | xA 4
Input “High” current Iig - Vi=Vec 10 pA 2
Current consumption 1 Iccs Vin=Vcc or GND ) 10 nA

. VIN=VCC1 f= IQMHZ
Current consumpfion 2 Iccz V=0V during pattern operation 50 mA

Note 1 : Applied to all input pins.

Note 2 : Applied to all output pins.

Note 3 : Applied to pins X;, TES;, TES; and TES;.

Note 4 : Applied to pins PC, CH, NTSC, DX, STO, M,, M,, M3, M,, FIE and CON.
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Timing Pulse Generator LSl for 2/3" CCD B T-41-55  LZ92E19

Pin No. | Symbol | /O Pin name " Description
: The FS, pin outputs a pulse fo sample and hold the CCD signal for defect com-
. . - | pensation, used in combination with the defect compensation ROM.
1 FS, O | Sampling pulse 1 1t does not sample and hold the signals precedmg a defectwe pixels by one and
) two pixels.
9 ) FS, | O | Sampling pulse 3 . The FS; pin outputs a pulse to sample and hold ‘the CCD stgnaL It outputs
consecutive pulses irrespective of defect compensation.
. The FS; pin outputs a pulse to sample and hold a signal preceding a defective
3 FS; O | Sampling pulse 2 pixel by two pixels. It outputs at the position where there is a defective pixel.
The X, pin inputs a reference clock oscillation, -
4 X I | Clock input Frequency for NTSC system : 19.164333MHz
Frequency for PAL system : 19.031250MHz
5 X O | Clock output The X, pin outputs a reference clock oscillation.
- ! o The MSC pin outputs 1/2 dividing pulse of a reference clock. The output phase
6 MSC | O | 1/2 dividing OUtPUt is a consecutive signal which has the same phase as the FH;.
7 Vss | — | Ground The Vss is a ground pin.
8 TES; | I | Test3 The TES; input pin is used to test, and is normally kept Low. -
- The PC pin controls the SP; (pin 39) and SP;, (pin 40), The PC pin going Low
9 | PC | IU| Pulse control allows both SP; and SP, pins to go Low.
Color filter order The CH pin selects the timing of SP; (pin 39), SP; (pin 40), SE (pin 41) and ID
10 CH |IU . (pin 45) -in accordance with the CCD color filter order, used in combmatxon with
selection
the FIE (pin 32).
11 NTSC | IU | NTSC/PAL The NTSC pin selects the TV system.
12 Vop. | — | +5V power supply The Vpp is a +5V power supply pin.
13 DX | IU | ROM data input The DX pin inputs the ROM data of defective position on CCD horizontal pix-
els. It must be kept High or open when not in use. .
14 STO | TU | Strobe input The STO pin inputs strobe pulses used to input the ROM data of defectwe
position on CCD horizontal pixels.
15 FIL, | O Horizontal transfer The FH; pin outputs the CCD horizontal transfer pulse. It is connected to the
. pulse ¢ H1 through the inverted boost driver.
16 L | o Horizontal transfer 7 The FH, pin outputs the CCD horizontal transfer pulse. It is connected to the
pulse ¢ H2 through the inverted boost driver.
17 R O | Reset pulse Tne FR pin outputc the CCD reset pulse. It is connected to the ¢ g through .
the inverted. boost driver.
18 Via | o Vertical transfer The V4A pin outputs the CCD vertical transfer pulse. It is connected to the
pulse ¢ V4 through the inverted driver.
Som Vertical transfer The V2B pin outputs a pulse which transfers the CCD photo diode charge to
19 V2B (¢} . .
pulse the vertical register.
20 VA | o Vertical transfer The V3A pin outputs the CCD vertical transfer pulse. It is connected to the -
pulse ¢ V3 through the inverted driver.
21 via | o Vertical transfer The V1A pin outputs the CCD vertical transfer pulse. It is connected to the
pulse g V1 through the inverted driver.
99 viB | o Vertical transfer The V1B pin outputs the pulse which: transfers the CCD photo diode charge to
: pulse ' the vertical register.
23 V& | o Vertical transfer The V2A pin outputs the CCD veritical transfer pulse, It is connected to the
pulse ¢ V2 through the inverted driver.
24 M, |[IU | FCDS phase The M, and M; pins control the phase of the FCDS (pin 37) with respect to
25 M, 1U | control the FH;. )
26 M; | IU - The M; and M, pins control the phase of the FS, (pin 1), FS; (pin 2), FS, (pm
27 | ™, |1y | S Phasecontrol {4 o1y BS (pin 38) with respect to the FH.
28 TES, | I |Testl The TES, is a test pin, and normally kept Low.
29 TES, | I | Test2 The TES, is a test pin, and normally kept Low.
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Timing Pulse Generator LSl for 2/3" CCD T LZ92E19 -
Pin No.| Symbol | VO] Pin name Description j '
30 Vop | — | +5V power supply The Vpp is a+5V power supply pm.
31 Vss | — | Ground The Vss is a ground piri.

The FIE input selects the CCD integration mode.

« High level : field integration mode

* Low level : frame integration mode
Field/Frame The V1A (pin 21), V2A (pin 23), V3A (pin 20), V4A (pin 18), VIB (pm 22) and
selection ) V2B (pin 19) make a change in pulse output timing.

The FIE input in combination with the, CH input (pin 10) allows the SP, (pin ~
39), SP, (pin 40), SE (pin 41) and ID (pin 45) to be output with the signals
according to CCD color filter order.

The CON input pin selects the SSG.
. « High level : LR3740
33. | CON | IU | Control * Low level : LR3740N .

: - MNG6064R (NTSC system)
MN6160PA, B (PAL system)
i H reference The HDyy pin is connected to- the HP (pin 17) of the defect compensatxon IC
34 HDp | I input LZ92B31 in order to input an horizontal reference s1gnal synchronized with the
: X, (pin 4).

The VDpy pin inputs the verhal “reference signal from SSG

= NTSC system : LR3740N—VD*
i V reference : LR3740—VD*
35 VD | I input ’ MN6064R—VP*

. « PAL system : MN6160PA, PB—VP*

% The pulses must be input without changing their polarity.

However, the MN system requires level change.

The CL pin outputs a pulse for cleaning the CCD signal during pause time of

32 FIE |[IU

36 CL O | Cleaning pulse

. . horizontal transfer pulse.
37 FCDS | O | CDS pulse - The FCDS pin outputs a pulse to reduoe Low band noise of CCD signal.
38 FS O | Sampling pulse The FS pin outputs a pulse to sample and hold the CCD signal.
The SP; pin outputs a pulse for color separation to sample and hold the CCD
39 sP, o Color sampling signal. : . ) '
pulse .+ Frame integration : Sample and hold the signal for G

+ Field integration : Sample and hold the signal for Mg+Cy or Mg+-Ye

The SP;, pin outputs a pulse for color separation to sample and hold the CCD

Color sampling signal. . -

pulse « Frame integration : Sample and hold the signal for G or B

* Field integration : Sample and hold the signal for G4 Cy or G+Ye

The SE pin outputs a pulse which will be inverted for every CCD pixel signal.
.- . The pulse is changed by the FIE (pin 32) and the CH (pin 10).

41 SE (o] C.olor selection Itis used in :

40 SP, | O

al
sien - Frame integration for formal:lon of high band luminous signal )
- Field integration for color separation based upon synchronous detection.
Pre-blanking The BLK pin outputs a consecutive blanking pulse with 1H cycle. It is used for
42 BLK | O
pulse the circuit preceding encoder.

The CP; outputs a consecutive clamp pulse with IH cycle. It is used for in the
matrix circuit. )

The GP, outputs a pulse to clamp optical black signals from CCD. It is a com-
posite output which goes Low durmg the absense of effective pixels within the
vertical blanking period. o

The ID pin outputs a line index pulse for color separation. To input the FIE
(pin 32) and the CH (pin 10) changes the output timing.

The CP; pin outputs a consecutive clamp pulse with 1H cycle. It is used in the
encoder circuit.

SHARP

43 | CP; O | Clamp pulse 1

- | Optical black
44 Gp | O clamp pulse 1

45 ID O | Index pulse

46 CP, O | Clamp pulse 2
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Timing Pulse Generator LSI for 2/3” CCD : . Lz_92E19
ARy AR ST Y SR SN SREIEY AT S A S SSS SRS SN S T-41-5 5
Pin No. | Symbol | VO Pin name Description

The F pin outputs a field reference pulse:
. . High level : NTSC ODD field
47 F O | Field pulse PAL 2nd, 4th field
- . Low level : NTSC EVEN field
PAL 1st, 3rd field )
48 GP, | O Optical black The GP, outputs a pulse to clamp optical black signals from CCD. It is delayed
pulse 2 approx. 600ns in phase with respect to the GPy (pin 43).

I . ¢ Input pin
IU : Input pin with a pull-up resistor
O : Output pin

i i AA-:Ye-l-Mg
B Timing Diagram B CorG
(1) Field transfer N C:YetG
D: Cy+Mg
« NTSC (Odd field)
HNo. 525 1 14 17 20 ’
HD Lid n s oot nnnnrinna
géngwa a7 80 00 V i ’ ’ 1+23F45%6
) R o ABCDER
e | e e T e B 1T
*$V2 L L e I 1 Uity
e JLAAAAAARAMARMAN AL nnninin
wvo A AMAANA AN AN nfannn
[CH S T Ty Ny Yy O gy Y T Yy Y T oy, O e
DUSSCSSS o T oy O oy N oy Y s N s N o N s Y e B e O e BN
E : ] I
Gy LI Lt rin —
F | — %  [eE
« PAL (2nd and 4th. Field) ' ' =
625 1 22 25
B pp Lt nnfftoan . m-ffnonoR o £ A4fnnfananfnnan
lgcg SIG & é%;%%gfso ' 142 3L‘J+4 I_]5+6L
-4 ABCDAB
(S CABAMgG __ CDBACD
8V L O U U;UT
v, JLAMANAANAMANARANAANAATT 1 annnn
P
gy, JLLAAAAAAAAARARNAANAR S T MU
[CH L o O Y T T O e Y Yy O T Y M B H
D el L L e o unt
ST ] {
CoLnn nann
GPs,2 g PR
F kA

Q.
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Timmg Pulse Generator LS! for 2/3" CCD ) . : LZ92E19
_————————————.— T—— —— AR

T-41-55
(2) Field.transfer
* NTSC (Eyen field)

H No. 263 .- - 276 280 283
HD ir o Anpnnn oL MLOARMER DL
C.BLK _JL_fUse7 18 - i )

+488+490 .. . o 1 2F34t
CCD'SIG(cH) CDAB : YeCy ABCD

(ST) BACD n YeCf BACD
A -

*$V2 rUrrorryrrvyrvyrryury e—— 1 U
*$Va

v, JULLAAN AN AR 1 ___ NI ninn
‘D[s'r_l—u—\_rl_r'l_ml_r—l_rl_rh_;‘_r .
s I N

I
F 1 i
1

* ¢ Vi- ¢ V4 pulses apply to the CCD.
+ PAL (1st and 3rd Field)

13 . » 335 338
gp LA A Aot it
C.BLK JL_L 577 579 Ln_J1 L
CCS SIG. +578+580 - 1 2+34-+5
(CH) ABCD . : YeCy g (QB |

(ST) CDAB - YeCy R
L C i T ey T o T
*W5JLmﬂJuLmﬂJuLnﬂJuLmﬂJLmﬂJqu—“—L__Jumem
v JLLAAA AN AN ANANANARN 1L Annnn
SR T oy U T o O Y N T T T oy O T W B
ID -
hr_FLJ7_FlJﬁ_F1J_LI1_FLJT_FIJ_LT1J—LI1_ﬁuf

Ly T T B N o B s Y B B T e T T T

LIl T . : L

GP1.2 l'
F — 1 [

‘ ®

(3) Frame transfer

- NTSC (Odd field) | | :

HNo. 525 1 10 17 20
pp S n g fan e ann R naR N LA

Cél?:lﬁléxc 488 490 1 I_13 L[5 l—'1 L'lg L
' (CH) GBRG : - BG GR
(ST) RG BG BG RG
V1 - [ A

y
=
[—
=
=
=
=
=
=
[~
[—
[~
[~
(=
[—
[—
=

7]
-

|
i

1

&
1
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Timing Pulse Generator LS| for 2/3" CCD . : . - LZ92E19
T4155
* PAL (2nd and 4th Field) - . g o T
HNo. =~ 6251 10 20 2 . 25 :
wp AR R RAA AR AR n At anngnnfnnnnn
C.BLK _I'l_.ﬂ_ﬂ_sjn 580 ] . ‘ : . . LJl_lL_lLJL
CCD SIG. T 1 3 6§ 7 9
(CH) RGGB . BG GR
(ST) BG RG BG RG

"oV HU|JWWTWWJUUUUM iy uuuWTUﬂ__mlﬂﬁJLmn
v, JLANLANANAMANANRMNMRARMRNNRT I '

o JLAANANAAANAAANAAAAN AN AR e
§

Wy, TU VT UrUUrrvvurvrryvrrrrry T NS O ) N 0 T I 4

CH H
] Bl H g
N . B . § 1 .
cp, LILILILILIL , 7 LU inn

* ¢ Vy- ¢ Vs pulses apply to t_he CCD.

(4) _Frame transfer
« NTSC (Even field)

H No. 313 - 335 338
yp JI1 N O NN OO O O I Y I‘ LA R
unnnr- ' g I | 1
C'BLKCCD SIG, 577 579 : 2 1 6 8
(CH) BGGR N ) RG GB

(ST) BGRG . BGRG |
'¢v,_n_an_n_n_ILn_ﬂ_rL_n_ﬂ_JLﬂ_ﬂ_n_rLJLrLﬂ_ﬂ_JLﬂ_[LJLﬂJ' e
v, UV TV Ty rr vy rryrrrrrrrrt LRiniide
v, T T v U

gy Wmm

[ =
CH - T =
Plerm 1t e rererdr =
GP1.2 n “ n - “ n n w ;

F - 1 Ll

* 3 V- ¢ V, pulses apply to the CCD. ®

* PAL (1st and 3rd Field)

H No. 263 . 280 283

PSS T I NN T N T N Y N Y O
C.BLK 485 487 489 - - . 2 4 6 8
€CD SIG- o1) GRBG : RG GB ,
(ST) RGBG BGRG 1 |
*$Vi iannanoinnannnnnnnnnd Ty
v, U I U U uuuuuuu1luurl_JJuLLMR
N | T ¢ O
v, JLAM AN N AN AANLA AR AL e
[ 4
ST - i
GPya LU 1L nnimn
F @Vi-¢Vy pulse apply to the CCD. L 8{—
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Timing Pulse Generator LS for 2/3” CCD ) , - - L292E1 9
'T-41-55

* NTSC (Sharp LR3740N, Panasonic MN6064)

: . f0=19.16433MHz

0 , - =1431818x 28 My,
CBLK T , : 910
C.SYNC T . L J -
F I 510 dummy | S 1
: . K OPT.BLACK i t
COD-SIG oq=t 7 +-6 Pixels - 20Bixels 1 4 i
FH: :
4 . 188
BLK — - A — y
. . . 160 180 -
GP;
- - 172 182
GP; 1
20 52
CP: . J 1 = -
CP. : I —
59
X
4 148
CL - T
Field transfer (Enlarged timing of the area marked with ®)
20 ) 68
ol me |
Via 52
i _ -
AU : o
Vaa L RT3 B 116 . -
. Via I : [
? v‘\';—_ i . 280 520
—IB( lSH).iH.( 15H) ) ) - ’ L.g?_.j 289 1129
VlB(ZBOH),y2B(Z77H) " 4 55 L,
" Frame transfer (Enlarged timing of the area marked with ®) T
. _—Odd E_ve.n 36 116
v Y
;A _h\ 20 68 J
Vaa Vaa —_— /1
S, —_ 52 100
Vaa Via N I o I
Lol rol— o :

“ v—“ ] : - 280 580
o 1B(280H) N V " I_"’l_l 489 1129
Vopcm R R y | P

= NTSC (Sharp LR3740)
: fo=19.16433MHz
349ns 1218
C.BLK - [ = 1431818 X 57" MHz
H.BL , — - N
C.SYNC gL J
BF =
CCD.SIG 51) } dummy ——oprarack
el a6 Pixels R ]
FH: s - i
- 1
BLK —4 , ~ :
GP, - 167 191
179 03
GP: —
CP: = 59
CP, i 75 _117
 PEae—
’ — 64
1 A 155
CL N 1
SHARP
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Timing Pulse Generator LSI for 2/3" CCD : : LZ92E19
T-41-55
Field transfer :
' - 27 - 75
vl.-\ ——J_-———1
= 59 07
I 1 -
sl 7] 9 , ,
Vaa - 1 I
v 13 123
S .
E2Y
- 287 521
Elun).@sm . . T g 1136
Visizsom, Vanzrmmn ) . . " L
Frame transfer
Odd  Even 8 123
Via Via 7 1 75 - }
Vaa Vo - T 1
Vaa Vaa 59 107
Var Var V1
oW — -
Via | V- ! o7 sm
. Viscasom o . el
Vapaznn ] . o ’ . L
(5) PAL ’ . N
Panasonic MN6160B ' '
fo=19.03125MHz
C.BLK =15.625kHz <1218
C.SYNC — 1 . I )
|
BF H — 1 ! '
1500 OPT.BLACK; |
CCD.SIG| =} dummy =y [—18Picels ™ | |
ARRALANANRNERATRE
b 3
' 184 207 -
GP, J 1
op ~ 19 720 —
H ¢ 7y 76 ' =
H CPy . | ey =
: cp [ —— =
11)2 - 5 -
T 72 N
CL PUE— | ) !
Field transfer
e 44 92
1A S D |
Vn " 76 124 -
2. I S |
— 108
Vas __'——IZB f 140
Vaa = - 3 304 544
Vigezaw, Vaseom ] - L—”—'js 1153
. Visassin, Vasszm - — i o
: Frame transfer
Qdd LEven 60 140
Via Vaa 1 f
Vo Va "
Vo —"
Vo Vo ———° I 304 544
. Viasas = | IO |
Vasczzin S = 914 1153 .
Lt -
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Timing Pulse Generator LSI for 2/3” CCD ‘ T-41-55 LZ92E19

EM|sp MM M MoMoMononnnnn o
L2 o T TR S T T S TS S T T T T W T T N SN

E:L | SP, I [ g | 1 ] il I r'l m m I 1 (| [ N
Sp, JL__TJ1 m_mn M 1. Mn_n m I m__1i 1 1 M i
\ - .

Green stripe

SR Iy N oy TNy N ey S s Y Ty Ty N Yy Yy Y B B W
sp_r N rn . n f . n . n.nrn.n. oo
: SP, It rL_nm.rmn__n I 1 Il Sy O | Iy 'L M.
MgG—YeCy R ' ' . =

EH|SPL—f_ MM M M e momno oo
sl M. n _n _Mn n.n.n.n.Mnn . n _n. n

SELﬂW
EL|lsp, M_ MM _rm._rmn_n A _Mn_fn ™ . M M.Mn e n
‘sp,_ MM _rM_rMn MmN _rMmn Mn_"n._n M Mmoo .

YeCy—MgG

SPrJ1L__ T | m m 1 m 1 I 1 I m M 1 m
(SPe M. .m . ri ! 1 [ | m_ . mn Jt Tt

Pulse output timing of FS, FSy, FS,, FS3, SP; and' SP, for defect compensation

Sy iR g A AN N g N S N NN N N Nn Ny Ny Np g Na g Nalaial;

CCDSig.
|NTSC - Opt. Black (20 pixels)— 4733 15
PAL

- Opt. Black (18pixels) T 2 345 8§ 7

_ ;Notel
FS ) Note 2 -

] _
se, __JL_ MM NN M N n " n _n _n _n_ 7"’ :

The LZ92B31 defect comp ion IC in bination with-a ROM recorded of a defective pixel and preceding by one pixel.
with defect pixel addresses will output the following pulses. Note 3 : The FS; will generate one pulse at the position where there is a
- - signal of defective pixel. :
Note 1: The FS; will skip one pulse at the position where there is a signal of Note 4 : The FS; always outputs a consecutive pulse.
defective pixel. Note 5: The SP; and SP; will skip one pulse at the position to sample and
Note 2 : The FS; will skip two pulses at the position where there are signals hold a signal of defective pixel.
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Timing Pulse Generator LS| for 2/3” CCD - o - LZ92E19

. T-41-55
B Application Circuit Example | - - LT

5V Vu Vo Vi OFD .0GOD RD. VOH -
o]

o 0 0 Q T T)

3900210102102 : :
Jajay aj mix r'[l'xla'lTﬁ"ll'Tr'lr'lr 3]

:n}tn;:u;’ 'h,l, LZ22250G

CCD signal

] .
REEMEEMEEAD | - JEmE 5171 (615]
LR3668 i DS0026 DS0026
W{R[E{ OB GlEEE]E TEIEIGE T2
100 pF 100 pF
5V ke =55 k03 F100pF
o 4 .
T L <TkO
T 1 | -
24) [23) [22] o1} [26] [19] fis] [i7] (16} (18] (14} [13]
a2 12
-7 i
127 i
B 5
% g
H LZ92E19 T
A1 . 6
LT3 5 8 r—
3 1 ] > =
] 5:
3 2 -
1 -T —
57] (28] [oo] (2o Tar) 152 [5Gl o] (el 7] 28]
hl nwn (e & ~ - & o
a MadAd & ado
(SR & (8] (%]
5]Y g 9 2 s f Gy
' T M i 714
Y] il % {14 i
L5 T i T
ig 3 16 5
m =z B 7 ~— I8
B Q [z x4 m 8 [F
M
E S = B & [E
e [5 m N B
21 9 | R 71 1
22} 3 . 22 3
B F .;; |—7'l’ B Z
24 1 s I 24 1
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