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The VIC (ELITE) chip is desigred as the video cisplay gererator in a paged
petery 753 pemsenel conputer, The full addrescing range of the conputer is
Graaabrez and the top 44X is allocated to the Viceo cisoniay falthougn in A
minival sys:eu.}t may alco he use for programs ang variables).

A tyzical zystem use is as follows:

AO‘ﬁ’3 pTTTTT T { DO'D?

§T e ;:;(:"_—_jé 80 Tl B S B ! -
' - HiD H !
i eeetee=e] .= s [H1>
;' E )';":16';";;""( DO'N E
H M detai Sl | 2 RY u:-‘ [Entu Sl H
: sa-tl | (4 B-EIT FEG)! : A
ommmmmmaees y=mnmi ! !
; Ale-pzL | f
R e R S X A
' w-er L ocomoao | po-7
fremmescetaces yeuen) R T Eretei :
: -2l qrmezeeeanne- 0
feemnneenate $--1 EXFANSION BUS!-~(-)-mmmroom- 5
b AG-AES

s (rurFER] |
| LAC-LALS A UC-U7 |
{eemeeees PPk {---o-] VIDED  DRAN {--(-)--e-enens
o wouas o bue ‘  no-uo7

EXTERNAL VIDEQ =----)-=-} emme)eneees 8 EIT COLGUR

--------------

Tre VDI germerates a complex video display fiom infeorsation placed in  the
Videe I=A by *tne processor, The 280 aust load a 14 bhit pointer to “line
sarzmetars” in the vIC, )

whapsver  the 780 needs to azcess tha video #fn or the VIC its clock _is
stratonzd antll a "slot” 1s availakles Hote that the videe dispizy and the 230
ngimaly run asonchroncus'y,

Video cynaml Rert 1z autosatical.y refreshed.
to the ma arity of videc dizplay devices which allow the user

the uwhofe display tne Vol alizws many different moaes in tne

¥ Tigec nodz displzys

* User d=zfinzdle characters from fonts of 44, 129, and 254
¥ 2-hit codcur outout (254 colowrs)

* 2,484,048, ard 224 colours per tire chosen from 294
» Mazinum resciuticn (using interlace) A72 * 512

* 21 fased graohics, bitmap and characrars

‘& Charzitess vy heisht from 1 to 234 scanlines
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Cacice of 254 horaer coiours

Hear Gofined gsorezn midth and height

Teveriytocolzwe deour (waiamitzd sorites or TV camera)
Efficient uee of RAM ( can work wvath ( 1K of RAM )

4 coloer 34 column teet mon2 (uses pixel mode )

Smezizt uzes of hits to increass colouwr opticns
tazectked FAL
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ELCCK DIAGRHN

tA of 43 pine are used lszaving 2 for TEST

tres dimgram 15 irtended as a quice to chip layout

i3 pircet (op similar) s2ems to make internal rout1ng easier
presumaniy it 1% hest to put GHD and VCC on opposite sides
refer to LFLH/VDL/4 for more details
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IrCil Technical descriptica of VIO

FEN
ar

s
/RESET

SURAN

/VSAS
L § '
JVCAS
Uk
IHCCESS
F=1
/Fnl

VIS

I”v.rD ”‘C
/HUFET
AL

/ELAK

SIGNAL DESTRIFTION

Inpute 14,3%Hz master video clock,

Incut, BMdz (or 12MHz) mazter processor clock,
Inputs Delayed $Miz (or 1ZMHz)

Input. FReset input from sound chip (phased to /Ni),
Input, Active low if 280 requesting access ta video RAM,

Input, Active low if 280 recuestiv ? to write to VIC registers
(Address Ok3J-0KSF gated with /10RO

Inputs  Active low if Z80 refreshing mamory,

Irputs Active low if Z50 opcode fetch,

Apute Active low if 280 accessing WETOrY

Input.  Active low if 280 accessing I0,

Irgut.  Active lcw if 780 writing to k&M or 10,

LSTTL cutput, Active low RAS strobe to video memary,
LSTTL autputs MUX strobe to video RAN rultipiezers,
LSTTL cutput, Active low CAS strabe to vida0 memory,
LSTIL output, Active low urite strobe of video n23.0rY,

LSTTL ourgut. Active low if 200 aczessing video Rfi or video
regizters.  Used to control external buffers.,

FAST LEII autput. Z8) claock,
tAgl LSTYL cutout, Inverted 239 clock,

L3TTL output, Rctive low if video interrupt requested,

L3TTL drive tri-state Input/cutput, Low address hus., (8 lines)
It

LSTTL drive tri-state output, High address bus, (3 lines)
LSTTL drive tri-state input/output,  Data bus, {8 lines)

Inputs Active low to request extamal colour input,

Inputs  Active high, Externai colour inputs (4 linec)

L3TIL autput. 8 bit coicur output, (8 lines)
LSTTL output, Active ‘ow Horizental Sync,

L3TTL cutauts Active low Vertica) Sync,

LSTTL autput, Active low Colour buirst stroke,

L3TTL ourput, Ceneral purpase outputs (Used for colour Kill,)

LSTTL curput, Active low for video blanking.

LSTTL cutput, Used by FAL moduiator,

Poser input at 5V,
hrou“d correction,

LETTL trouts Divided by 4 «
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[Cil Tzonnical description of VIC

ESTERNAL TINING
NINGS RELATED TO 14M clock
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T srates frow reset (mod 147
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0771 TT2TTITTATTS TA T TR Ty TR0 T 12713 14T 1S 0

idex) [wranc FAY timing sigrals with na Z80 zccess.

A== grable == MGIXI--  gtable == YXXXXOXYOOOCLXXLONXXR
XXX R KRXRS T KX KRN0 XX L TN XK R KX KR ARV XX

1772773 T Ty TR T 7T TS T Tz 13T 147150

"eai Dynanic FAM timing eigrals with 730 access for videc write.
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T25 @aR2 u) a memcry cycless an M-cycles There are 57 M-cycies (or 912
1n a scanlines .

)
address

Szt

IRG

Other timinae zre hizhly conditional on previous inPuts and do not lend
thems2i e t0 edpression in the anove  foruat, fenerally they 1nvolve
asyaztirorcus  sigrals which are associated witn flipflocs with™ feedhack, It
dees  mat gatter which clock transition the changee are clocked in onesee  only
rat oo neeterninzle states ave generated ied use fzedhack.



.
Thera  gre two mecter clnck inputs, The 14M sigral determines the tiring

of tie vioz distiay and the EM siqnal the clock of the Z80, The two clocks
Tun a: }nCﬁTCﬂ“":Ijo

_The 14 sigmal is not eractly 14MHz, It is the pizel dot rate in the
hizest Ltsc'; 1on dis3iay nodes and allows for @ horizontal resolution of F/d
pirelz. Tr2 iine teried 15 ontained by dividing the master viceo clock ny 712,

gracd conzists of 57 memory cucies of 14 master clock perionds,)

. e I sighal sy be i2'hz in sguwe machives, It is twmce the clock rate
o1 The soh At i used to toiaie a flip flop which gaieeates the 780 phi
iman, ter &ez for Q 4.7 JEDA and 12M4T for a Az Z30B. Clock stretzh is
asniwied by anriniting this toggle acsion.

For an NS0 (American) fispia y th2 maeter clock 12 chosen to be four times
Zq=7c:a:'r sahcatrier 1et 14.318Mkz (3,52M4z #4) rhich qives a line period of
AZs7u3.

ertan) disclay has a lin2 period of A4uS which would
£ 14.25Hz.  In fact unless t!x; nas Ex\:?]ﬁrked to the
ier a vodulated display would encw seifting “combing”
Di?y acpearance.
T
Vi

1 2513
1 ¢ by 548 to form a 780%Hz smare wave uhxch is
] N2 ma:. v video clock to 14,2573z, This cives a
2 2 at s rrovided which can 72 used to kick a 4.437Mhz FAL
crestal it 140th ats freccancy,  In this case the LM clock is 14,1834z and
@ i oozt i3 AL.2305 which wouid give z80nh chreminance resgiution  errer
a F i veielier,
7 {Franch)  dizplay will probe blY e a 14.;5 naster clock
J LTVR rather cheaper to use 14,1010z,
_., in the following descriotion timings relate to the NISC machine with a
I82A prozesscr runing it 4ilkz.
The VT

antrols 230 accesses of the SLOW or VIDEQ address and data huses.
deo  mewery occurs in cycles of 14 master video clock  periads.,
Jcles in a videc scanlipe znd each cycle last for 14 master

e In 2 h25ary cvfln there are "three distinct memcry

5t two "slots’ are used by the VDL to read data in the vided

zict nay he requested by the 280 to read frem or write to

A1) o~ to write to the VO vegisters (/VIG).

16,3160 =« = - = - = - - - . s :

e e S ¥ sk 1 it i ===}
/DCL /NDC2 /1%)

(--34915-)(--34M5- (- --417n53--)
frsmoennze 11768 sswcesmamss )

nzery  cycle

in gnz NAMOTY Ty le the VIT reads 2 hytes of dwka from the video RAM  and
s ‘~-|¢ foCKs ot 1A, 3, 4, or 2 pizels of previonsly lcaced data to
7 wites dasplay (the »unber of cizels dﬂ;nndn on the display mode).

Tne  I3) rwing zreed i5 sloved when it tries to access the video RAM or
VIZ 23 1t has <o walt untii @ slot iz mvailabie.  In practice the sicwing
suatld 22 azout €04 anzn aczessing the video KA,

Ir can te assured that the VILED acdress hws is stakle some 5003 after the
=act of 2 5 67 and that the data is vead at the end of the siat, Frecice hold
timez for data read are undzfined as yet but should he of the order of 20nS,

The nardwars gererates A  HIYNC pulse of 4.47 u§ durarion every 43,7 U3,

A coiour Rupet strone SHy-8T of 444705 (for FAL) is qemerated Z,23u8 nf:ar the

rising odg2 of /HSTHC output, /BURST 15 ihibited in the VENNC video medes
MHote “thar  the  CVSIRC output is controllea by the gatz stored in RA (see
neicul.

The 14 UDC clots 2fter the be;1nn1nq of the /HSYMC pulce are used hy  the
VIC <0 ez up 14 registess in the ViC from the LINE EARSETIR tahle. The last
6 VL z'zt5 i @ sconline are used by the UDC to refresh the video Fam. The
other VIC slots may ke used Hy the VD€ to access display data in Kefl.



DT Technica) dascrictian-of VIG

CONTROL REGISTESS

Th2 follouing registers control the operation of the VIDED DISFLAY CONTROLLEX,
They are addressed as 10 and the 220 clock is ctretched tn synchironise with the
I3 access slots on the video address bus. Addresses (S0H to GerY are reserved
for VL resisters in tais and future enhanced versions, The foliowing
registers are write-only,

WAddrosses  070H to OFFH are reserved for the mesory paging, tape, KS5423,
keyhoard, souna etcr (see beiow))

(RIS /FIXBIAS

Cd7 YC1 cutput used to Kil) =«ternal calour
(d4,d5) o AFRIORLFRIORS) erternal colour priority
00 ECO-ii? seject correcconding paletta ooltur  whenever

the hizploy 1s active and /EATC 13 iow.

201 Tre ecrzrmal  coiour  on  ELA-ECT selects  the
correstonding  priette cnlovr it /XL i3 fon and  the
INTErnd) A1E0Iay is generating a 12gucal coiowr 1n the
range COLS-CIL15,

10 The” :steral  colour on eCC-EC3  selects  the
coriesoeading proette colowr if JENIL 15 Jow and  the
interval disniay 1s qenerating a 1091cal colnue in the
range (AL3-COLIS (R the erternal coicur ic in the
vaince LULO-COL7 (EC3 low),

il e erternal colorr on ECO-ECR selects  the
corresionding  palett2 colewr if /EXTC is jow and the
Internal displzy is cenerating a Iogics! co!our in the
range CUL&-EUL 3 OR tne esterval colour is in the
renges C2L0-COL3 or COLB-TOLIL (EC2 low),

(d4ys000dd)  coitur bias for logical colours B-15

Ciin /ESRUER .
A7 g v e e edd) 8 bit horder colour
CAZH /1R

(d7 v 0000) {all,;eiiad) of pointer to line arameter table in
: . P :
vided RAM, The indes into an entry of 1ihytes,
(a3;44ad), is gererated hyt the harduware,

G /LFH

d7 /{load 1ine parameter hase) norrally 1
ds /iclock 1n live parcmeter hase) “

(d3,44,d0) {a15,,,2i2) of pointer to the lire paratieter table in
vided RAM, )

H 139c ¢isplay is controlled by values loaded intn the video A7 segrent (up
0 A4R At the tod of the 4% coace) hy the 750,  Cnce thic 'line parameter
12" has hosn Joaded in and tre |ine Farameter base reqister has desn |oaned
19y PEILITES Y10 MONR BCTion On the part of the 282,

0l
a

mede uz o of 1 te 25 scaniines., (4 sCainline 1s one scan of the electran bEzm
acrczs w2 ORT ana takss apou* A4 nicroseconds,)

2 wisinle disalay 15 5plit up inro ‘video mode lines's These ‘modelines’ ace

Tre falicning 14 regicters are loaded frow the iire paraneter tahie before eac
mocelires

scazlines in this modeline (two’s complement )
the HODEEITE (definss video display mode)

187t display margin etc:

-__..-,
£ o
i IS C)

!
'
1
]
1
!
i FIgRt margin eto: ]
LE1L (eZve00ad) of live data porrter LDI i
oLt fadi,.ald) of line data gointen Lb| i
b (a%vveea} of line data pelnter LD2 H
oL {a8,44ai5) of line cata peinter LD2 H
LU & bit value of locical coiour £0 H
bt 1 ul |
HLlLZ ik n2 :
LlL3 b #3 :
1CULA ’ #4 i
Liud o 13 i
(LA - ub :
10017 p w7 i



IS ACTIVITY FOR THE VARIOUS MODES ¢

e r22s51h)e video modes are:
VEINC no  border colour and use margin information to control

easitionirg cf the vertical sync pulze, This gives considarahble

Interiace Tiewibility.

FIVEL use irforsation peinted to by LD as a bit rapped display,

FUIR uce irformaticn pointes to by LD2 as a 2-C bitmap display and
nfcrnation oointed to hy LDI as cell- pazed graphics attrihutes
(123 tc aefine fager and inK colours in tne cell)
oH256 infesuation pointed ta by LD 25 indices of characters in a
t of 255 characters pointed to hy LOZ. Thece characters can
he any v of lines ceep (up to 2547, NEy offsets in the
font p3irter cefire which Iine of the character £3 Start on.

CE123 A3 ahove but asstaes 2 font of 128 characters,
3 As abocve Jut assumas a font of A4 characters.

LFIZEL A5 for pisel mod2 hut with half the horizonta)
resalution.

these moc2s may ke mixed on the same screen and_that ore has the

15-C and 234-C corour muoes for the PIXEL, LrI7EL, CH254,
: Alsc rote the special interpretation of certain bits of
C1ED:Ey 1273 gesIrined helow,

2taile of fus use during a memory cycle in the various nodes:

FIAE, /NICL /VDC2Z

Acdress LDl(lSynoo 0) LE‘l(lSy.oo.yO)

2ara inta B..i;:l(/Q’»oo;é) E‘»UFZW,.-..,O)

HEL aed BUFZ are )zaded semuentially into the shift register and clocked out
Pt Tavst o dey hoth @re dispiay hytes.  The lire data  poirter LI is
Incre-ented twice in each mercry cycle, Screen data is fetched from memory
ans Thz LDI countzi 1s incrementeq only in the active npart of the diznlay el
natue2a the Jeit ane rignt marging of 3 scanline, The scanline count Toaded
8t tie feglining of the FIXEL model)inewcetermines how many scaniires this mode
iast for,

ATTR /VICL /NDC2

fiidress LD).':IS,NH,C) LDZ(lS)uoo’O)

D"..f:.\ 1into E‘-L"r'l(7.....<0) Ei.’?2(7'u¢o'0)

L2l rased (fmectrum tyre) orzohirs, LD is used as a rointer to the colour
arrey (3pze ad ik colours) and LDZ points at 2-C pie data iev the display
bytes.  LDZ 15 iacrenented once every memo™y cycle while the display is active
e keens ircreventing us for ail scantines in the medeline. LDL restarts from
e zawe adaress for esch zzaniine so :ttrikute da*a in PUFL apcl)ies to celis
"lCE wre 3-hits wide ana dave a depth of the mumber of scznlines in  the
m2de 1ne, !

11



e chzongter pades involve indirection threuch the character fonts A
ferect foit may ke defined for each modeline and line by line vertical
2il1ny 15 cotawed by otfsetsing the original indes.

g o) LI e ) UL yeer 00
fidaress Lo1{1S004440) Ll gvee el UF1 R
ﬁat3 P ERde) .U..\7;oov1:0) tUFﬁ",ooo:y ; ' !

Ll 13 releared 3t the start of each scanlire and acts as a pointer into a
e2ction of RAT contiming the indices of tne characters to 5e 63 1eplayeds It is

irorengr e orze in 2zCh mamory cycles L2 is 3 printer into the charicter
fovt to he us ej and 13 iscrementec at the start of each scanline (1t pﬂxnts to
a rawoof A chyracrer in the font ). Thus the Tent consists of 224 hytes
Cziriarg Toe C103t row of esch character and them another 294 hytes ior  the
negt o gf ezt cnaracter elCR If rae characters ars % | 1nee deep  this
<274 nyres of character font (25:47). The data in ECF2 1s ioaded into

STEMN

E /VLLL /\VDC2
tddress LD;(lJ,o;ocoO) LWc(B,...‘,OI PUFl(é;tto'O’
asa inro irid Ilitl'?) Pw’1(70|vo-p
Th1s 15 basicatly the same as the 236 character font mode but note that the
1271 fo0 123 9 line 622 characters cnly requires 1152 hytes of memory.
Lty 7Ll 7ALe
Hedress LgﬁvlJyloto'o) Lhz (;y;ono,O),BUFl(S’ooo,O)
Jama jnts BTLT000 00 BUF2I7 000000
”1? i3 mant 1lv- tna s ac the 23a charscter fant mode fut note that the

v fer =4 5 iin: fe2o characters oaly reaulres 5746 hytes cf merory,

FIAEL ol st /\W2E2

SoAPEss LD’( 30.000 0 LDl(lDycvco’O)

L2 1nte Jr1'7,000000) UUF;(7,....,0)

This iz much the sanz as the FIXEL mode escept that tne LDI po1n*pr is only
100rensved cnc= i each penecy cycie and the BUFZ cata is not  used, This

quves half the horizental resclution of the PIXEL mode.
Wa1NC

?o ;fe is made of the information lcaded from merory. It is equivalent to the
i Bu RIZ2.

12



Vibas

This is
aodetine,

iectmical czzoription of VDC

THE LINE FARAMETER REGISTERS

a 2's complemented count of the nunber of scanlines in the
ler OFFH for one scanlive in modeline (ie: one line of

arapaics),

d7

(d&,CS)

d4

(d2,62,41)

dd

If set this takes the VIRQ interrupt line low

fefines the colour modes o o
00 z-C  Tro colcur wode, If a bit in the byte of dispiay data
18 1 a pirel of logical colour #1 is output and if 0 a pixel of

loaical colowr 0. The pits are output to the screen in  the
foltoming crder:

fa7!asleslaalesleatanlaof

M 4-C Four  colour mede,  Fairs of hits in the hute of
dicplay data cefire the zolour of *he pieel dizplaveds 00 for
logical colour &5, 0% for locical colour #1, 10 for l23ical
cofour 2, and if for logical colour w3, ' The pixels” are
dispiaved 1n the fallowing order:

'
a7 4 10t 000 {165 dn f e, a0 |
10 14-C Sirteen colour mode, Groaps of 4 bits in the huve of
display data define the coicur of the pixel.disp1ated._ 0900 for
logical cotour 0 up to 1111 for looical coicur #13, The pirels
are displayed in the folioning order:

Hete that lggical coleurs w6 to 97 have B-hit values loaded frum

the line parameter table at the stact of eacn steniine hut  that

logical caiours "8 to 815 have S-pit values defined as follows:
logica} colour #g = (14,13,12,11,70,0,0,0) 1

47 = (14,£3,§2,f1,10,0,0,1)
. _icgica) colour #15= (f4,f3 f2,f1,£0,1,1,1) .
wiere (f4,f3,f2,1,70) are the low 5 Fits of the FIXEIAS
register, .

11 255-C Two hundred and fifty six celour modes In this mcce
tha ]byre of display data defines the colour of a single dispiay
pizel,

The actual cc1or.?rodvc&d is as vollcows;

RED CdJ»(4/7) & Tha3»(2/7) + [na3w(1/7)
GHEEN = [D12#{4/7) + [b43%.2/7) + [h71x{1/7)
HLWLE = [h3dx(2/3) + [h51x(1/3)

=0 for /VRES,  In VRES mode the LD and LD2 data cointers are
reloadsd 3t the start of each scanline and so the same dispiay
pattera 15 rapzated {or each scaniine of the modeline.

d2fines the video displzy mode (see ahove):

000 VS meda

001 FIYEL mode

1Y ATTR mcae

011 CH254 mude

100 CH1Z8 moda

100 Chid mode

110 uwnused at present

111 LFIYEL moge

If 1 this forces a reload of the line parameter base registar,
This will neirmally occur at the end of each vicea frama,

13



)' R

CFCiL, Tecnical descriction of VC

)

:

Ly @

':dS,o «d0)

et d7

44

(\13’ o)

Laic

LizL
Lbzk

3

=1 for NSUALT de: if the ton hit of the cisplay hyte is 1 thig
causes 1071231 colours 87 and 43 to he sele;tea'xnjtea of #C
and #l in the 2-C display modes  If the too hit is 0 icaical
colours #0 and %1 are used as uzuale In Loth cases the oo bt
seen by the shift register is forced to 9. Thisz mode is usefu)
in siaulating an €0 column VDU 1a the FIJEL noce, Since the msh
or LS of any character is ¢ for character spacing it can oe
uszd to highlight arceas of tert.

=1 for LoBALT ier if the bettem hit of the dissiay byte is 1
this cavzec [02ica) coloirs 4 ard %3 to be selecred 1nstead cf
20 and #1 10 tre 2-C dicpiay modes 1f the top bit 15 & icgical
coleurs  #) avd M1 are wsed s usval.  In both cases the top Mt
se=n by €2 shift reqistor 15 forced to O. Thic acte 15 useful
in sxulating an 89 column VDU 1n the FDEL mode, Since the sbh
or &S of any chaacter is 0 for character spacing it can be
used to nighiignt ateas of tert,

cefire the left hand margin of the active display.  In practice
this value miil rot he peiow 10 for the ieft hand edge of the
. The dasptay onannes frea beias border colour ar the left
hana maV31n and  thz oicpiay data couaters sTart  belig
mecrecent-d, ire left hand margin defives tha stact of the

TREeH

vertical svnc puice in the VSIND viaeo moces
ALTINDL If a 2-C character mode is  selected *his
w11} canze chatacters with an inder shove 0804 to rave a paper

of logical coiovr #Z and an 10K of logical colour #3 irstead of
#) wag w1,

ALTINED  If 2 2-C  chavacter mocz  is  selected  this
will cause characters wnich have their nert to most signaficant
L1t set to cwap logical colours as follows:

u3 -) u#4 .

#l -) us

wZ =) uh

u3--) u7
ihece bits defire the rigat hand side of the active disaiavd Tre
mEalbw vaiug 1s nornally 54 for the right hand 26ge of the CaT.
The die

ay  returns to the boeder colour at the right hand
¢ the lire dava pointers are TCT 1ncrensnten Lrtil the
hznd maviine In the VE{il video mode the right hand
ne

margin defines the end of the vertical sync puises

Tnis B-2it value defines the starting value of (a7,.4,30) cf the
line data painter LD,

This &-hit wiluz defines the starting value of (aB,,..al5) of
the 1ine qata pointer LDl ’

LDl 2: uzad 2 a nointer to the vext hyte of dispiay f:zta in the
FICEL ara LFIXEL medes,  In the CHZ58, CH1Z3 and CHA4 modes it
12 the inder of a character in the cnaracter font,  1n the ATTR
wode 1t polnts to attribute inforaation,

This 8-zt value defires the starting value of (a7,.,.30) cf the
Yinz data pointer LUZ, :

s B-p1t vaiue defines the starting vaive of  (aBy.,.al5) of
thie lire d2ra sointer LD2,

LEZ 15 usad 25 x poavter for cive) information in the ATTR
di;glay macz aad  &s a pointer tc the character fent 12 ths
L4235, CHL28 and CHA4 modes. It is nct at present used in the
FIXEL and LFIVEL wmcdes kat it is heoad that is wil)l define
vertizal pisze) resaiution at a later date,

Logical coleur #0,  This is the paper colour in C-2 modes though
nare the a2rceprions ahove.

Logical  <nlowr ¥l This is the ink  cclour in  C-2
MLCe3 Thoush note the exceptions anove,

Lojical zojour 22 {fiternate paper)

Logizal colour #2 (Alternate 1vK)

Le§ical colour =4

Logical cciour #3

Legical cojour 44

iogical colour 7
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