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11









EF9345

TYPICAL APPLICATION

Low cost personal terminal

2Kx8 to 16K x8
memory

EF9345

\ 4

MODEM

EFG7515

EFB7513
EF7910

MCU
EF6801
156301

E88 EF9345-03

PIN CONNECTION

Vss

OE

WE
ASM
HVS/HS
PC/VS
8

G

]

|

HP

CLK
SYNC IN
As

DS

R/W
ADO
AD1
AD?
vee

DIP40

40
39
38
37
36
35
34
33

© O~ Wv A WwN -

31
30
29
28
27
26
25
24
23
22
20 21

ACO0NNaO0NNANNA[RNANNNAAnn

goouuoouououoguuouoouoguy

E88 EF9345-01

ADMO
ADM1
ADM2
ADM3
ADMA4
ADM5
ADM6
ADM?
AMS8
AM9
AMI10
AMI1
AM12
AM13
cs
AD7
AD6
ADS
AD4
AD3

PLCC44
°
H 2535¢2
$Epuspyesdds
PR LS R
pcvs(7 @) D ADMa.

Daoms
D aome
Jaom7?
D Ame
[ ams
[ am10
D amn
AM12
Damia
s

E88 EF9345-02

2/50

SGS-THOMSON

14

&7

MICROELECTRONICS



EF9345

BLOCK DIAGRAM

—:3 ROW BUFFER
120x 8

+5V

U I

R
8
1 ROM ATTRIBUTE| G
LOGIC
- B
a '
< MAT
<
o PAT
| T Ty T T~ |
,
| ' HP
-
1

1
|
t i : HVS/HS
|
| l l PC/VS
TRANSCODER | | 1
| |
] TIMING SYNC. IN
! lAnonss UNIT GENERATOR :
-1 t-——-———- e (o = - -
Ly
6 8
AM(8:13) ADM(0:7) ASM OE WE CLK
E88 EF9345-04
L3y SGS-THOMSON 3/50
Y/ sicrorEcTRONICS























































EF9345

Figure 7 : Coloring with Quadrichrome Characters.
7 6 5 4 3 2 1 0
CHARACTER
ORDERED
V] 1 o 1 1 1] 1 ]
CODE [ —[ J 1 I L I T J COLOR VALUES ~ COLORSET
A BYTE
I—__. Black -
Red Co
— . Green -
» Yeliow Cq
» Bilue C2
» Cyan C3
» White -
——
7 6 5 4 3 2 1 0]
i
Lo L Loy Jogn] [es [ ea [ oo [ co | cotorsm
= 3% :% 3} 3
|__3«_~
MUX (1 out of 4)
SLICE BYTE SHIFTING : C1 (yellow)
2 bits at once at half the pixel frequency. 3/@101———»
E88 EF9345-20
Figure 8 : Fixed Long Codes in Memory 120 Byte Row Buffer.

X
0 l 39 -e—— D district number
‘ — Ic] 8 (even)
KRF COMMAND

R1 C
R2 B
R3 A
e = Y —¢—>» 8] B+1
R5 -
Ré DY
R7 B, X

L 1A] B+2

E88 EF9345-21

E_ SGS-THOMSON

21/50

MICROELECTRONICS

33

















































EF9345

Figure 21 : 80 Char/Row Code Packing.

7 6 5 4 3 2 1+ 0
l S G N U S 1 L_J
PACKING 2CODES  ,— — — — - — _ _ —_ _ _ __ -
IN 3BYTES B : '
IN MEMORY [ S U DUS QS P (S P

EVEN POSITION

7 6 5 4 3 2 1 0
———
! ' 8 (even)
Lol A4
[ c J Bt

[ U U G S S §

h A B+2
[ S S B

—— TN T, —
ODD POSITION

E88 EF9345-38

Figure 22 : KRL Command : Sequential Access to Long Codes.

<«— D district number

nfrlulo[N]JFJu[D]
The A nibble should be respected.

- o] B even <= even position
S O :
‘ \l
[’ !
KRL COMMAND \ T
\
/
R1 Cc \ Ve
R2 - R N
R3 A Y —4> Tef B +1 0dd <—e 0dd position
R4 -
R5 -
R6 D, Y
R7 B, X
L» [A I B+2
I AN
X
7 6 5 4 3 2 1 0

E88 EF9345-39

37/50

&7

SGS-THOMSON
MICROELECTRONICS
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EF9345

INTERFACE WITH EF6801

PORT C K: ﬁJ> AD(0:7)

EF6801 EF9345
sct AS
E - DS
sc2 - RIW
108 cs
EBBEF9345-49

MINIMUM APPLICATION WITH 2K X 8 MEMORY
One page memory terminal in 16-bit fixed format or 24-bit compressed format.

N 00-07
ADM (0:7) K - N s J‘> AG-A?
RAM
EF9345 2K x 8
ET2128
ASM 3
AM (8:10) ;> A8.A10
O OF
WE WE
E88EF9345-50
[y7 SGS-THOMSON 47/50
Y/ MicroELEcTRONICS







EF9345

ORDERING INFORMATION

Part Number Package Character
Generator
EF9345PRYYY DIP40 RYYY
EF9345FNRYYY PLCC44 RYYY

PACKAGE MECHANICAL DATA
40 PINS — PLASTIC DIP

e =254(2)

eie.e, e e

e,ele e |

£ mox

Datum

o
q 4/
0 /
?’D/uuuuuuuuul;#
1
53 max. . ,l 14

0.2
"3

4.57 max

h___lé.lmcx. ]

oo

152
. 1524
(2)

(1) Nominal dimension
(2) True geometrical position

40 ens

&7

SGS-THOMSON
MICROELECTRONICS

49/50

61




EF9345

PACKAGE MECHANICAL DATA (continued)
44 PINS — PLASTIC CHIP CARRIER

17,40

L

17,65

44 pins

50/50 :
r’l SGS ﬂlOIDgSOH
62









TS9347

BLOCK DIAGRAM

[ STATUS ] COMMAND ]
' ‘ ROW BUFFER
AD(7:0) <~ 40x24 BITS
l ADORERS BUFFER J DATA BUS
A8 >
¥ ! L
DS
- R2
A3 ADOREGS) BUS USER DEFINE
W ROM
R4
CHARACTER
cs —— RS
GENERATOR
—_
- R6
H RT
I—‘ BUS INTERFACE }: —r R,G,B
ATTRIBUTE LOGIC
DOR vDDC
TRANSCODER PAT DAC v
MAT VvSSC
i REFRESH
- > TGS —> XTAL
\ \ ' ROR osc CLK
TIMING GENERATOR ——> cLxou
[ MEMORY INTERFACE l ———j

AM(14:9 ADMW(T:0) ASM OF WE SYNC vDD vss
EB88TS9347-02
(37 SGS-THOMSON 3142
Y/ vicRoELECTRONICS

65





































TS9347

Figure 9 : Short Codes in Memory Double Row Buffer.

TSM COMMAND
R1 A*
X
R2 B* +
R3 w 0 39 < DISTRICT
R4 -
RS -
rs | o.v —— TA] B (even)
R?7 | B,X
Y —4
TSA COMMAND
Rt | A* Ly [ 8] B+1
R2 B*
R3 |- W
R4 | DY
rs | B.X
R6
R7
E88TS9347-12
LSy SGS-THOMSON 1542
Y/ NicRoElECTRONICS

77




























TS9347

Figure 19 : KRL Command : Sequential Access to Long Codes.

KRL command <«—— D district number
R1 C
R2 -
R3 A — J,.] L B even -.e«—s even position
, e

R4 - / Y

/ \
F5 - H !
R6 D,Y \ /

\ /
R7 B, X ‘. 7

Y —o> Tet B+ 1 0dd -—e 00d position

[ B+2

7 6 5 4 3 2 1 0

ro[nefulefn]e]v]e]

The A nibble should be repeated.

xX—f—>|>

E88TS9347-21

Figure 20 : KRS Command Sequential Access to Short Codes.

KRC co d
C comman <«— D district number

R1 C
R2 -
R3 - oo B (even)
R4 - / \
. \
R5 - 1 |
Y — ; ,
R6 DY \ /
\ 7
R7 B, X My L’
. [*] | B+1(oda)
A
i
1
X
E88TS9347-22
24/42 [Ny SGS-THOMSON
Y/ WicRoELECTRONICS

86


















TS9347

REGISTER - MAP

R1

l |
R2 [ I TS O O | 17 REZI;TT';S
ol 1]

REGISTER — MAP

Lucoeey [ iman gy

| I AUXILIARY
1 POINTER
1

0 COMMAND
REGISTER
{write only}
RO
0 STATUS

REGISTER
(Read only)

V sync. or input
port status

LXz (X'=39}

e | 1o | LY g ] waw
meo [ e [ x|y rowe

5 4 3 2 1 0

[ zar23l z;i z, lz?‘ zzl Z; ] F2) ] DOR register

(r=4)

e e e el e
DOR G" DOR G'g
“Page and set MSB

7 6 5 4 3
IZ3JZUZJ L1

——~——

L o X, (X=39)

Alarm

] romt=17

Origin row address
YOR = i08 10 31)
Block origin (even}
24 = DOR7

E88TS9347-29

30/42
&7

92

SGS-THOMSON

MICROELECTRONICS
















TS9347

MEMORY INTERFACE TIMING DIAGRAM

T ®

e | [;1 \__‘ I A

T o © @_|o

= /

efolll[omC OO |oHTO
ADM(0:7) —< READ ADDRESS < PiN P——< WRITE ADDRESS DouT
AM(8:14) 3 X ><:
oft o Mo
OE :
\ / 10 o=
E88TS9347-33
- 35/42
7 SR oneey

97
















TS9347

ELECTRICAL SPECIFICATION

Over Full Temperature Range : Vppc = Vpp =5 V (see note 1)
Vssc =Vss =0V,C|_ =20pF, RL>100 KtOVss OrVDD

Parameter Min. [ Typ.T Max.T Unit
Monotonicity Guaranteed
Output Level Dispersion - 10 50 mV
Propagation Delay (clock edge to 50 % output) - - 60 ns
Rise and Fall Time (10 — 90 %) - - 30 ns
Output Static Impedance - - 600 Q

Note : 1.The DAC is a 9 output potentiometric divider : therefore, each voltage variation on Vooc is repercuted on the output with the same

relative value with respect to Vssc.

TYPICAL APPLICATION

TEST CONDITION

Voo v
CpL =200pt
KL =100 K{2
AL CL R
7582
Vss  (Vssc) _L A N
E88TS9347-38 E88TS347-39
40/42
‘ SGS-THOMSON
Y/ sicrosiECTRONICS

102



€0l

Ly

Y3

SOINOY.
NOSWOHL-SIS

HNiE©;

LY

ta7d54

Op-Lv£6S51883

HORIZONTAL SYNCHRO

7687
54T 54T
HVS T Jl
Odd frame 1/2 pulse | Even frame 1/2 pulse 3 '
384T !
H blanking |Mar:in Bulk Margin H blanking
RGBV (—_—k e ——
40 char Jrow 120T 72T 480T 72T | 24T
80 char./row 11957 72T 480T 72T | 2457
Y
L LI

VERTICAL SYNCHRO
NON INTERLACED

312 lines

HVS, Y —{VoH

VoL

INTERLACED

SOV O 1

HVS, Y

Odd frame ” “ I “ “

Blanking 25 lines | Margin 16 lines I page 250 lines !Mam’nwli
7 I {

312.5 lines

" "
nes| Blanking 3 lines
o

2 lines

s
(IN STATUS)

.
( )"I } | ) SLNALNO NOILYZINOHHONAS TVINOZIHOH ANV TVOILHIA

LVE6SL






105










EF9365-EF9366

TYPICAL APPLICATION

ADDRESS BUS (A.B)
PROCESSOR DATA BUS {D.8B)
8
.
1418 =y f’d
;
DISPLAY 1
7.4 MEMORY
_| GD°P 7 up to 512x512
T pixels/plane
Vertical .
blanking
High 3
peed Video shift register
timing
Composite synctwo
Laght pen
E88 EF9365-02
TEST LOADS
iRQ ALL OTHER OUTPUTS
4.5V 4.75v
RL=33K RL=22K
Test point Test point
1N916
10C pF or Equiv.
T 1N4148
C=40pF or Equiv.
C= 130 pF for DO-D7
E88 EF9365-04
2129 LNy SGS-THOMSON
’I MICROELECTRONICS

108



601

NOSWOHL-SIS !‘J

SIINOYLIZTICUIIN

62/€

€0-69€643 883

BLOCK DIAGRAM

LLx J LI v ]

to <

MSL3 Address
controller INTERNAL BUS Buffers D00 07
and <
buffers I
YLP

DADO

to
DAD6 Light

— pen

DW -—j ot control i

Pra— uffers
DIN Character Vector
MFREE *— generator genarator
<
S e _
- E
SYNC —o| cMD RIW
A
BLK Synchro K AQ to A3
and Decoding STATUS
WHITE «a— Buffers | and
pa— display control
Bulfers TRQ
vB
] CTRL2
CK FMAT WO LPCK

WvHOVIA %0074

99€643-69€643









EF9365-EF9366

CLOCK AND OUTPUT CHARACTERISTICS

cK 35V CK 35V,

| 22V 22 V]
CK |
E No.s v 08 v[_\—
L I
ol

oot

r

i
¢
Qutputs 24V
04v

E88 EF9365-05

IRQ RELEASE TIME

E88 EF9365-06

MICROPROCESSOR BUS, WRITE ACCES

|
)

A0...A3 :[
- X ;

R/W

tDsSwW

DO...D7 X

E88 EF9365-07

6/29 .
(SRRl
112



EF9365-EF9366

MICROPROCESSOR BUS, READ ACCESS

e L ‘q» EH
E ———\ h
| N
tAS AH
-—
AO0... A3 y X
RIW K
DDR 'DHR
DO... D7

E88 EF9365-08

SYNCHRONOUS SIGNALS WITH CK INPUT

cK

N ‘*\‘L—— KL tCin 8 /—

CKLDAD CKHDAD
— e — &

DAD }

CKL...

MsL
-3 —X X
MFREE

E88 EF9365-09

LIGHT PEN SIGNALS

1LPCKH
r-—
LPCK j
LPHW |
-
— /
WHITE
LPHIRQ

el e :—\>

E88 EF9365-10

7129

-THOM
I ST AL

113

























let

Iy

SOINCYLIZTICHIIN
NOSWOHL-S2S

62/S}

FMAT=VsS) || |1 TTTTTULLLL (f P R B R B S R Y B B A BN SN A AT AR RIS T

EF9366

SYNC odd frame ,
SO RUNUN T T O G T 0 B L PP R B L LT
r 1 7
FMAT =Vce even frame
1 Uil lllllllll; r_LllJlllr’(LJlllllll[J '{;lllll;'.l__l__l.l_l;;l_l_l_u_u./
Line number |1 2|3fafs|si I! ‘n vzlu ] % 2 n‘ ! ‘ ‘11 ' nlw niu 43| eafag |48 |ar 1 ml‘zslzss 288|299 (300|301 ml‘m:n m‘
| !
v A" Eamn I o
i

B.LK.(" {f ¥ —_

oral” o ’ e iR e

CTRL"=0) 2

ALL (it Ie f

bit 2in 7 | “’j ”H[ 1 5! 1 L1 1 ”” 1 1 37 n ”I“

CTRL1=0) ;

el l<-——>] . .| [P
Refresh Refresh Display Refresh

ALL (if ¢

bit 2in ;hnr\nr’;_"nnr”—f ,5——_‘5 f-———

CTRL1=1)

Refresh Refrash Refresh Refresh

Note : ALL signal high denotes write periods.
m
©
@©
m
T
©
@
b=
@
o

3ON3INO3S JNVHS

99€643-99€643



EF9365-EF9366

COMPOSITE SYNC AROUND FRAME SYNC

T : CK input oeriod (570 ns in a typical application)

pre-equalizing vertical sync pulses post-equalizing
8T aT aT aT 8T

SYNC
End of odd frame

»’ l L Beginning of even frame

4T 4T

End of even frame Beginning of odd frame

Note : If FMAT is low and for the EF9366 version, the pattern of the second line is repeated for each frame.

E88 EF9365-16

DETAILED LINE DIAGRAM

1127

56T 87
hk———————-bI e
line sync

et T
SYNC( equalizing rl ﬂ

vertical sync pulses Lf U u
~Hear
VB \ .
R G
ALL

WHiTE | |

je———32 T

MFREE

E88 EF9365-17

16/29

‘ GS-THOM
S/ n@gﬁcvﬁ@smg@g
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EF9365-EF9366

EXAMPLE OF AN APPLICATION OF THE EF9365 : 256 x 256 BLACK AND WHITE

—_— e ——— ———
RAS MSLO to 3
Microprocessor bus
ONE MEMORY PLANE 46 DADE g o
. 0 { |e © 5o ata
256 x 256 bits A0 DADO
4 x 16 K bit chips A3
(ET4116) to Address
GDP
_ . RW|le —
RIW DW
DIN | DIN iR@ p——— > Control
DOUT T [ S S—
CAS BLK_CK_SYNC
4-bit shift Generator
register of 1.75 MHz clocks
| 9 l 14 MHz crystal
| = l high-speed clock
Composite Video *
video output ¥ mixer
Note : FMAT = Vgg
E88 EF9365-31
26/29 LNy SGS-THOMSON
Y/ hicRoELECTRONICS
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EF9365-EF9366

PACKAGE MECHANICAL DATA
40 PINS - PLASTIC DIP

e max e = 254(2) emox 4.57mox _

mm = eAelfe¢/ e e e'] ’__lé.lmax. _.‘
vl LAy | esm
5,08 manx || 1 ' I 0 ol o d 1 CDI '
3 ' | | l | P —- —
ATA VY VUV T T
Il% gi?&a .L,.‘_”'"J ol gg ,%a; .
1524

(2)
40 // 21
O 7,/11—1 O

Datum

9_ / / (1) Nominal dimension

(2) True geometrical position

‘Muuuuuuuubﬁ

53 max. 14

o 40 s

ORDERING INFORMATION

Part Number Temperature Range Package
EF9365P 0to 70 °C DIP 40
EF9366P 0to 70 °C DIP 40

LNy SGS-THOMSON 2929
Y/ scrosLEcTRONICS
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6€1

Iy

SAINOYLITTHOYIIN
NOSWOHL-S2S

€e/e

£0-29€643 883

CLx ] L v ]

K ) DOto D7

E

RIW

K A0 to A3

2
e}

s 1 1Q
to
Address
MSL:
SL3 controller INTERNAL BUS ) Buffers
and P
X9 buffers
YLP
DADO
0
DAD6 Light
—_— pen
ow control <
Buffers
Character Vector
DIN -——f generator generator
< } !
SYNC <—ro -— cMD
BLK Synchro
- and Decoding STATUS
MW Buffers | g . and
ALL display control
ALL = controller CTRL1
VB | Buffers
CTRL2
CK FMAT WO LPCK

NVHOVIA X009

29€643









EF9367

CLOCK AND OUTPUT CHARACTERISTICS

CK 35V CK 35 VI
oK | 2|,7 \ 242IV
E 1\ 08V o8v |
I I
- +F
A3 1
Outputs 24V
04V

E88 EF9365-05

IRQ RELEASE TIME

mi
N
~N

\:

E88 EF9365-06

MICROPROCESSOR BUS, WRITE ACCESS

EL tEH
E
4 \ _
tAS tAH
AO0...A3 *x R
! RIW A
tDSW
D X

E88 EF9365-07

6/33
Ky SESTHOMSON
142



EF9367

MICROPROCESSOR BUS, READ ACCESS

mi

A0... A3

RIW

DO... D7

. EL_ g EH
tAs tAH
X
'DDR tDHR
S Ik
/ R
P's

E88 EF9365-08

SYNCHRONOUS SIGNALS WITH CK INPUT

CK

IcK
CKL ICKH
CKLDAD CKHDAD
CKL...
—

X

E88 EF9365-09

LIGHT PEN SIGNALS

ILPCKH
LPCK j
LPHW
WHITE=_ /
MW+ ALL LPHIRQ
IRQ - \
E88 EF9367-04
L§y SGS-THOMSON 7133
Y/ MicRoELECTRONICS
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(418
€€/91

Iy

SOINOYLIZTIOHIIN
NOSIOHL-SIS

Jlurrmuuﬁuq_u,p_u;qg_w_m;u_yp_u_yww

EMAT = CK
SYNC odd frame

I § W T P Y B B 5 B R A

FMAT =CK even frame |
T N < U O O O RO P B B A B 1
TV line number ! { - | |
'\ zl: als|s] 101 u[nl w|2 |28 l 3|3 n,ao u!u 2ol u‘ ’ 243|244 245, |m 19 mlm 268|200 zmlm
v8 — f 5 5 1 0 — — —

BLK (if

it 2in 7 . e rya

L AR

oram T SNl n i VAUV o i VAN VR T Ve BV Ta U fin T i WA TR B)
[E— L————] le S le—»

CTRL1=0)
Refresh Refresh Display Refresh
ALL (i P
CTRLI=1) |
Refresh Rafresh Refresh Refrash

Note : ALL signal high denotes write periods.

60-29€643 883

29€643

NOILVZINOHHONAS 3NIT S¢S - 3ONIND3IS JNVvHS




EF9367

FRAME SEQUENCE - 625 LINE SYNCHRONIZATION

spoisad ailum saltouap ybiy jeubis 1y : 310N

ysaijay ysaljay ysasey uysaljay
(L=17810
AW AU UL AN, L2
y ) ‘ ) 3V
ysaiyay Aejdsi 3 ysesjay ysalzey
i ! (0 =181

NN MAGUUUUVUUUTL g MATUL (NN, e
’ ’ T #) 33V
Ul — OTuE

15 7 : 1f 1 ria A

78
it L S
———tF ~ ! 4 - o
—N—n LIE|0LE |BOE D€ | 00K | 662 | 862 WnON i e _, Sy v |Ey|2v — iy | 0¥ BE _ 9| e 7 _m~ m 114 [ |8 £ _ N—_ o ‘ L|9]|s — vlejz |t _ Jaquinu sull AL
I i | _ i 1
5 < e 5 e e 74 2 42 e e e AV E W e
ouies uene 00A = Lyd
fa {L — £
>/ T T T i1 1t 1rrr1rrirrrTr1TnrnrTF W TTTTUu L TTTT
swel; ppo
SSA = LYNd

l,lﬂ.ﬂlql_x.\,_l_ljlnqlﬁlﬁlqlu.»+j_::—j?jﬂ:___\jrljl_l: rTTTT

ONAS

E88 EF9367-10

17/33

MICROELECTRONICS

[’7 SGS-THOMSON
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EF9367

COMPOSITE SYNC AROUND FRAME SYNC

8T 8T
e

4
SYNC ‘J n

End of odd frame

48 T

se JLJL__]1

End of even frame

T : CK input period (667 ns in typical application where TV line duration is 64 us)

Verrical sync pulses

U

oA
| ]

st |][s7

% I.wll:s 71

Note : If FMAT is low or tied to CK, the pattern of the second line is repeated for each frame.

Beginning of even frame

i
n

Beginning of odd frame

E88 EF9367-11

DETAILED LINE DIAGRAM

9% T |
Line sync ﬂ
SYNC
, Vertical
sync pulses LI I I
/
VB )/ ’
-/
ALL
BLK
WHITE
o 237 64T
DW
MFREE J ______ — ]
E88 EF9367-12
18/33
Lyy SGS-THOMSON
Y/ NiCROELECTRORICS
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EF9367

PACKAGE MECHANICAL DATA
40 PINS - PLASTIC DIP

mm e max e a 254(2) e max _4.57 max
e eéeiejné#eée%ﬁlele e# 16.1max.
A 0.51 min
L] L/ | | | | [ 1] l 2
5,08max | 1 i

L3 .2
39 0,508 03 1152
15.24 !
(2)
“ 7!
m_?‘/‘ln nOMnnrE
Datum e
Repere N // (1) Cote nominale
o J o I - (2) Cote géométrique exacte
U
Ou //

} 53 mox. 14
3 1) 4 Qutputs
Sorties
L§y SGS-THOMSON 33/33
7 MICROELECTRONICS

169













TS68483

TABLE OF CONTENTS
GENERAL OPERATION

COMMANDS

MICROPROCESSOR INTERFACE

THE VIDEO TIMING GENERATOR RAM REFRESH AND DISPLAY PROCESS

MEMORY ORGANIZATION

TIMING DIAGRAM

REGISTER MAP AND COMMAND TABLE

ORDERING INFORMATION AND PACKAGE MECHANICAL DATA

3/41
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TS68483

1. GENERAL OPERATION

1.1. INTRODUCTION

The TS68483 is an advanced color graphics con-
troller chip. It is directly compatible with most popu-
lar 8 or 16-bit microprocessors.

Its display memory, containing the frame buffer and
the character generators, may be assembled from
standard dynamic RAM components.

4/41

G; SGS-THOMSON

On-chip video shift registers and fully programma-
ble Video Timing Generator allow the TS68483 to
be used in a wide range of terminals or computer
design.

Additional informations on applications can be
found in the TS68483 User’s Manual.
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TS68483

BLOCK DIAGRAM

MICROPROCESSOR INTERFACE
A
7 e DS N
RW €S D{0:15) A(0:7) IRQ
4 16 8
r 6 {} -]
RO R4 l————— CLK
R1 |
R2 = — BLK
R3 :
R12 | |————» PC/HS
R10
——— HVs/Vs
VCC i}
‘ VIDEO
R23 INTERFACE
VIDEO
[ [r— TIMING ¢ SYNC IN
VSS 4 GENERATOR
&
[a}
<
DRAWING
AND
ACCESS
PROCESSOR
VIDEO
' SHIFT REGISTERS ;> Plo:3)
I 2
7/
DATA
32 DATA
AV ”
DISPLAY MEMORY LOGIC
#, 2 M2 M3 16
Y V V V
CYS  CYFO:1)  B(O1) Y(0:2)  ADM(0:15)
\
\ 4
DISPLAY MEMORY INTERFACE
E88TS68483-04
4
L7 S5S:THOMSON il
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TS68483

Figure 1.2. : Register Map.

15 87
RO COMMAND MODE
Rl Sx s co
v COMMAND, DRAWING ATTRIBUTES
R2 — c1
R3 TEXLIN l
R4 XOR ' MARGIN COLOR
R5 YOR
R6 H BPY
R7 DWX FPY VIDEO
TIMING
R8 FPX BKX BKY GENFRATOR
R9 DWY |
R10 CONF —
R11 —_— p—
R12 STATUS | —_
R13 | dy | ax SHORT RELATIVE REGISTER
R14 l Yd I
R15 xd DESTINATION
POINTER
R16 DYd
R17 DXd
s RAD AUXILIARY GF OMF TRIC
19 s1OP ARGUMENTS
R20 Ys
R21 Xs SOURCE
R22 DYs POINTER
R23 DXs
E88TS68483-05
8/41 (37 SGS-THOMSON
’I MICROELECTRONICS
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TS68483

Figure 1.3. : Cyclical Drawing Coordinates to Display Memory Mapping.

)

213

2"

MASK
M} Bits
rd

2

E88TS68483-06

Figure 1.4. : The Display Memory Addressing Space.

8
%
AY 3
2
! BANK 0 BANK 1 BANK 2 BANK 3
X 0
52
THE MFMORY WORD 4 BANKS OF 4 BIT PLANES FACH
E88TS68483-07
10/41 LSy SGS-THOMSON
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TS68483

Figure 3.4. : Interface with TS68000/68008 MPU (continued).

Vce
D(8.15) At J
CS |-—CsS
b(07) < > D(O'7)
A/W f— R/W
A(0.7) 1’> A7) DS j— DS
TS68008
. TS68483
E88TS68483-21
Figure 3.5. : Interface with 8086/8088 MPU.
8
AD(8'15) ,f > D(8.15) AE [—— ALE
8 S f——s
AD(0: 7KK rL_ ya _/’__> D7)
DS |[<——FRD
AD(1°7)
A7) R/W f———— WR
8086 7
A0
y  |__Tses4ss

E88TS68483-22

SGS-THOMSON
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€61

J/S

SIINOH.LIZTIOYIIN
NOSWOHL-SIS

Lv/Ee

¥2-€8+8951883

HORIZONTAL

HORIZONTAL MiNIMUM
NUMBER OF CYCLES

BKX 4
FEX 3
DWX 3
H 18

[

TL _+:__ 77 I
BLKX ’ ]

w27
»}-ar

—

1T

BKX
BLANKING

DWX —————ee - BACK PORCH-t
FPX DisPLAY BLKY
FRONT PORCH ’_I
MARGIN FRONT PORCH FPY
DiEPLAY DISPLAY DWY

l

BACK PORCH = BPY - 25

25 LINES

BLANKING +

\Ji

VERT:CAL MIN:-MUM
NUMBER OF LINES

FPY
owY
BPY
BKY

L

‘Butuwelfold 0spIA : "1y 24nbBig

€8V89S1












17568483

ONE BLOCK-ONE Z

ADM(8.15) ADM(0 7)
8(T1) 8(T0) 8(T1) 8(TO
BO—p-
Bl g
B2 g
B3
Z3 72 2 70
E88TS68483-25
ONE BLOCK-TWO Z
ADM (8:15) ADM (0 7)
8 8
M Y
: I (TO. T1) = Page mode
] \
Z3 2 Z1 Z0
E88TS68483-26
(37 SGS-THOMSON 2741
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TS68483

UNMUX MODE

READ CYCLE

O)—
A7) —F

VA
AS (MPU)

E88TS68483-30

u ®
[
X
-
®
R/W _——L’
- ©— 40O
DATA OUT
D(0.15)
WRITE CYCLE

OH—-
A7)

/ \t@.
AS (MPU)

[ ~® i;———-—
_\g_’

- |
S A i
- ~

R/W
D018 { A
--@ la —%-@qu
E88TS68483-31
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TS568483

MUX MODE

DS

READ CYCLE

A/D

R/W

FAST WRITE

N ——
- ©) >
AW -{—\@-——bh@q‘@-—

WRITE CYCLE

E88TS68483-32

~ fe—— (13—
&) (1)1
Q@ i
() — OO ——© @
AD —— A >———< Din >_—
® ®

E88TS68483-33

Ky_i SGS-THOMSON
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02
[870%)

Iy

SOINCYLITTIOYIIN
NOSWOHL-SIS

€-€88951883

-
/
cYs yi
'
B(0:1)
CYF(O 1)
L@:{-
Y(0.2) /‘
>t >
ADM(0.15)
WRITE CYCLE AIXY) D(EVEN 2) D(ODD 2)
oO— O—

ADM(0 15)

READ CYCLE A(X.Y) D(EVEN 2) D(ODD 2)

I
~©)
ADMIO 15) >
DUMMY READ CYCLE AXY)
ADMI0 7) ALY)

DISPLAY
FLOATING

CYCLE —— ——|

ADM.8 "5, >

\

€8¥89S1

JOV4HILNI AHOW3IN




TS68483

6.3. VIDEO INTERFACE

PO, P1, P2, P3, BLK, HVS/VS, PC/HS

Vee =5.0V 5%, Ta=TLto Th, CLK duty cycle = 50 %

Reference levels : ViL=0.8Vand Viu=2V, VoL =0.4V and Vo =2.4 V, CL = 50 pF

TIMING DIAGRAM 4.

—0 —33-—@ —
CLK K y
P(0.3)
BLK
HVS/VS
PC/HS
~® ~—O®
E88TS68483-35
Indent o TS68483-15 | TS68483-18 Uni
Number arameter Min. | Max. | Min. | Max. | o
1 TCLK : CLK Period 66 166 55 166 ns
2 CLK High Pulse Width 28 23 ns
3 Output Delay from CLK Rising Edge 40 30 ns
4 CLK Low Pulse Width 28 23 ns
5 Output Hold Time 10 10 ns
LNy SGS-THOMSON el
Y/ sucroELECTRONICS




90¢
Lv/9€

Ly

SOINOYLITTIOHIL
NOSWOHL-SIS

2HT

NPC = 1) HS ” l 7" | HORIZONTAL  SYNC

2T @1The

BLKX L I |

P:03) MARGIN MAFGN |

P~ BKX —fas- FPX DWx

VS 25LINES 25 LINES | NON i\TERLACED

EXAMPLE

(NHVS = 1)HYS ———— ————
lI ” ” I I” “ | I l ” I I I” “ BKY+FPY=DWY +BPY = 525
EVEN FIELD: BKY+FPY+DWY+BPY LINES EVEN F.ELD

PR B | U e | B U L
e |

o N '

VS 2% LINES 25 O'NES ‘ NTERLACED
EXAMPLE
(NHVS = 1) HVS ——————— —————— BKY+5PY +DWY+BPY = 312
|| ' Il ll I || || || FOR 625 LINES

0OD FiELD BKY+FPY-DWY-BPV+1 2 LINES 1 EVEN FIELD

meenze L L __JULI"—|'{_IL
,‘, BKY Fov IL cwy 30 1

[

9€-£8+8951883

£€8789S1

S1NdLNO TVNDIS NOILVSINOHHONAS
















TS68483

64 PINS — PLASTIC DIP

e e=254 e
305 7, e ., e , e e e e e e e ;e ;7
4.32 1 1

b
B
§)

2.54 0.:;8 0.76 o 20-.L 10°max., Jp
419 0.53 1.40 )
03377 22,86
33
32
81.28 22,479
22 .987

b4~

&7

SGS-THOMSON
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COLOR PALETTE
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EF9369

TIMING DIAGRAM 1 - MULTIPLEXED MODE - MOTOROLA TYPE (SMI = Vss)

®
o ® @h ® — @
PWE X
. /o N Va—
® J-0
o X
= /
2, XX
O ® ® d r®
:f::;‘!ﬂ::chE {Aooasfs X><ML INPUT DATA >___\
U L 0 @ -
b (roonesh— = ES
E88-EF9369-06
437 $55:THOMSON
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EF9369

NON-MULTIPLEXED BUS INTERFACE

Voo ——— swmi
D7) > AD(0:15)
AO AS
MPU EF9369
ADDRESS 3
‘ cs
A0:15) DECODER
E DS
RW RW
E88-EF9369-13
MULTIPLEXED BUS INTERFACE
Vgg —=| SMI
PORT C AD(0:7)
ADDRESS €S0
MPU  A(@8:15) DECODER EF9369
ALE AS
RD DS
WR RW
E88-EF9369-14
12115 (37 SGS-THOMSON
Y/ MicroELECTRONICS
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EF9369

Figure 2 : Typical 1 V - 75 Q Video Interface

8LK
HP

Pl

iy

2

,,OI ;:?:omnou.fn
5
&
&

hl

3 R7 —t

+ 12V ov

EF9369

ca(z]

cs[e]

TEAS5114

CCle

TO0
MONITOR

E88-EF9369-15

Note : Each digital or analog ground must be separately connected to EF9369 pin 1.

GOy SEToness

13/15
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EF9369

ORDERING INFORMATION

Part Number | Temperature Package
EF9369P 0to 70 °C DIP28
EF9369P30 0to 70 °C DIP28
EF9369FN 0to 70 °C PLCC28

PACKAGE MECHANICAL DATA
28 PINS - PLASTIC DIP

mm e=254 4.57 max
e,e e e e e e, e e e, eze,e 161 max.
Y ' : 0.51 min.
1 - |
5.08 mox. i ‘I Y
A | I
A
3
3. 0.508
| 15,24
28 15 (2) '
Huimininisininisinisinisisisd
Datum
(1) Nominal dimension
_) ____________ — (2) True geometrical position
Or _
Ou
‘0
2|’-l|—|U|_ll_l|_lU|_.| |_’|_I1_|_I_ILJ|7::
38.1 max. 14
6
2 8 PINS
14115 [§7 SGS-THOMSON
Y/ niicRoELECTROMICS
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EF9369

28 PINS - PLASTIC LEADED CHIP CARRIER

Pin 1 identification

11,430 420, 991
11,430 1,582 457 110,92

e a g .
11,582 , N

/< \ L)
O » )

DARRARES
ex 127 ee‘peee
Typ- . o5t

max.

0,661
) | o812 28 Outputs
064 T 033
min. 0,533
[Ny SGS-THOMSON 1515
7’ MICROELECTRONICS
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TS9370

TYPICAL APPLICATION

HOST

MICROPROCESSOR

GRAPHICS | VIDEO INTERFACE
]
PROCESSOR
PIXEL Ts9370 ANALOG
VIDEO DATA VIDEO MONITOR
c P
MEMORY OLOR
PALETTE
SYNC. 3
E88-TS9370-03
2/18 L5y SGS-THOMSON
Y/ ricroELECTRONICS
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TS9370

BLOCK DIAGRAM

ADORESS/CONTROL BUS ~
& DATA/ADDRESS 8US ~
MICROPROCESSOR
v 2| 8| %|v| 3
ADI(0:7)
lg— SM1
I ADDRESS REGISTER [ DATA REGISTER }d 8us
- CONTROL | | Vee
PO
P3 x| 4
V
2 L8 P Ss
« N
DIGITAL o
VIDEO ° A
INPUTS o
—
He
16 =
BLK @
-1 COLOR D cA cB cc o
INDE X z
DECODER FIELD | FIELD | FIELD | ¥
<
s
4 4 4 1
*{ OUTPUT REGISTERS ] M]
L——-. ~
DAC DAC DAC DAC
RESET CONTROLLER
4 4 4 | = Vooc
cA c8 cc
E88-TS9369-12
L§y SGS-THOMSON sr1e
Y/ sicrorEcTROMICS
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TS9370

NON MULTIPLEXED MODE

" sMI

D(0:7) < AD(0:7)

AS

ADDRESS —
MPU A(0:15) DECODER cs TS9370

MULTIPLEXED MODE - INTEL TYPE

v " swmi

Ss

AD(07) < AD(0:7)

—_ ADDRESS Cso
MPU A(8:15) DECODER = TS9370
ALE AS
RD DS
WR RW
E88-EF9369-12
LNy SGS-THOMSON e
7’ MICROELECTRONICS
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TS9370

TIMING DIAGRAM 1 - MULTIPLEXED MODE - MOTOROLA TYPE (SMI = Vss)

®

oS 0 N @
_1\ Op o \

®
0) T o

RW x
: XX
cso \ %

O~ ~O® 4 r®
:;:;Er:: =l ADD"'EISS m INPUT DATA >.__

® -] D ® - ®
READ CYCLE ] AODRESS Y, -
AD(0:7) N ® DATA

E88-TS9369-06
10/16 K
Kyy S5THOMSON
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TS9370

ORDER INFORMATION

Part Number Temperature Package
TS93701P20 | -25°C to + 85 °C DIP28
TS93701FN20| — 25 °C to + 85 °C PLCC28
TS93701P30 |- 25°C to + 85 °C DIP28
TS9370IFN30| — 25 °C to + 85 °C PLCC28
TS9370CP45 0 °C to 70 °C DIP28
PACKAGE MECHANICAL DATA
28 PINS - PLASTIC DIP
mm e=254 4.57 max
e e, e, e e,e,e, e e e,e e e lb,lmox. |
Y I . 0.51 muﬂ.‘
1 =y : i ! - '
508mox.E | | i i | 1 1i A 1 y
' Hal i
|I ! | ! ! ! | M ! T L__‘
L 31 038 i
3, 0,508 .
[ 1524
15 (2)

28
iniminiaininisisininlinieisis

(1) Nominal dimension
(2) True geometrical position

2 8 PINS

‘ﬁ' SGS-THOMSON
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TS9370

28 PINS - PLASTIC LEADED CHIP CARRIER

mm Pin_1 identification
11,430 1. 4,20 ;991
11,430 1,582 /. 4,57 1\J0.52
11,582 , | S

8] T
e= l,274eie |
Typ. 051 12,57
max.
0,661
' 0,812 28 Outputs
064 T o3n
min. 0,533
16716 (37 SGS-THOMSON
Y/ icroELECTRONICS
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APPLICATION NOTE

Figure 3.1: Non-multiplexed Mode - Motorola Type Microprocessor.

D(0:7)

A:15) | D

MPU

A0

ADDRESS

DECODER

E88 AN59T03

E
;

AD(0:7}

AS

EF9369

DS

Vee
Vooc
SMI

Vss

Reset

4/12

252

<7

SGS-THOMSON
MICROELECTRONICS




APPLICATION NOTE

Figure 3.2 : Multiplexed Mode - Motorola Type Microprocessor.

PORT C

MPU

sSC

sc2
i0s

ADION

EF9369

E88 AN59T04
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APPLICATION NOTE

Figure 5.2.

CRT controller

BLK 2 2] BLK
HPT Clock T
39] PO
40] P1
4] P2
42) P3

EF3369

To monitor

O -12v

Output

«\ \ E88 AN59T08

10/12
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APPLICATION NOTE

With the EF9369 each "primary color" can get six-
teen different values which give the possibility of
choosing a tint amongst 4096.

A FEW EXAMPLES

The sixteen values will go from 0 to F for each "pri-
mary color" in the CLUT.

- Dark and light :

Cyan is the addition of green and blue. For a dark
cyan each value of green and blue must be low.
Ex :green=3, blue=3,red=0

For a light cyan the blue and green values must be
high.

Ex:green=D, blue=D, red =0

12112

‘7_ SGS-THOMSON

- Purple :

Ex:green =6, blue =9,red =8

- Pink : high value of red and equal value of green
and blue.

Ex :green =3, blue =3,red=D

- Orange :
Ex :green =3, blue =0, red =D

- Brown :

Ex:green=3,blue=1,red=F

All these examples are only indications. If other co-
lors are needed, each value of each "primary color"
must be changed in order to get the right one.

4096 possibilities are available !

MICROELECTRONICS
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APPLICATION NOTE

Figure 1 : Interface with EF6801.

PORT C K;;

EF6801

SC1

> AD(0:7)

EF9345

SC2

—>»| DS

» R/W
—’C_S-

E88-AN44T-01

Figure 2 : Interface with a Multiplexed Bus Intel Type Microprocessor.

ADO-AD7 <r

AB-A16

ALLE

: ADDRESS
DECODER

RD

WR

AD(0-7)

EF9345

AS
DS
RIW

E88-AN44T-02

¥ 3/38
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APPLICATION NOTE

Figure 4 : Timing Diagram Associated with Figure 3.

lj

\
]
—
_—
r/_d
-
B
—
L
L
//
g;; w 5 R 3 3 13 8
3 8
= 1
- < E88-AN44T-04
Ly7 SGS-THOMSON 538
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APPLICATION NOTE

Figure 5 : Interface with EF6800/6809 without Multiplexing Address and Data Bus.

A8-A15

EF 6800/6809

RESET

RIW

D1
D2
D3

D5

D7

— —

DECODER

csi

N

AS

EF9345

_16{p /W

ADO

AD1

AD2

AD3

AD4

ADbS

AD6

AD7

E88-AN44T-05

Figure 6 : Access to an EF9345 Register when Using the Non-Multiplexing scheme Interface.

Write the binary value 0100XXX at address
CSO0 to select register XXXX

?

Read or write the XXXX register

at address CS1

END

E88-AN44T-06

6/38
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APPLICATION NOTE

Figure 7 : EF9345 Interface with a Z-80 without Multiplexing Address and Data Bus.

N
pe
=
o
"4
-
s}
n
<
™
=
I
s
13 pi O ~ o M T O © N
1~ w0 _S a 0O o 0o o o o o o
o T < o T < 4 €« €« <« €« €« <«
wle| = 9 = slelel NI R
__V
(o)
)
& |
13}
o
_s
o
eI B
8
n
—
<
~
- &N
1y & _EAAM
w]l © gl ™| N| ~
¢+
re) © v QO - N ® ¥ 0 © N~
NM _RMA%ﬁu O O 0O 0 o 0o o a
[o] w
- [+ =
<«
[=]
9P
N
E88-AN44T-07
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~ APPLICATION NOTE

Figure 10 : Direct Access Registers.

XX20 RO COMMAND/STATUTS
XX21 R1
. XX22 R2 DATA REGISTERS

Write or read XX23 R3

register
XX24 R4

AUXIL Y POINTER
XX25 R5 UXILIAR 0
XX26 R6
' ol xx 7 MAIN POINTER

XX28 RO
XX29 R2

Writ d XX2A R2

rite or rea

register and XX28 R3

execute command XX2C R4
XX2D R5
XX2E R6
XX2F R7

E88-AN44T-10
Figure 11 : Indirect Access Registers.
7 6 5 4 3 2 1 0
1 0 0 0 |R/IW | r | ] IND COMMAND

l__. Register

r

R1 X 1 TGS

R2 — 2 MAT

R3 — 3 PAT

R4 — 4 DOR

R5 — 5 _

R6 — 6 _

R7 — 7 ROR

E88-AN44T-11
11/38
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APPLICATION NOTE

Figure 13 : 40 Char/Row Fixed Long Codes.

BICHROME CODE

QUADRICHROME CODE

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
L] CBYTE Gl 0 0]
RN BevTE EFEl I BN
— ]
L., Insert l L Insert
Double heigth Low Resolution
Conceal Subset inde x
Double width (tow resolution only)
__» Type and set Set number
N | By \ G ll1 F |Bp IGo IR() ABYTE [ N 4jOL2R PAJLETTJE N J
l—"__, Background color Cp
Flash (Blink) Black
» Foreground color Cy Red
> o (R e video) » Green
» Yelow
» Blue
—» Magenta
3 Cyan
» White
B G R Color Value
0 0 0 Black
0 0 1 Red
0 1 0 Green
0 1 1 Yellow
1 0 0 Blue
1 0 1 Magenta
1 1 0 Cyan
1 1 1 White
E88-AN44T-13
LSy SGS-THOMSON 13138
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APPLICATION NOTE

Figure 19 : UDS Slice Loading Flowchart.

WRSLAL
WRITE 10 SLICES INTO MEMORY

[evsv]

INIT AUXILIARY POINTER (R4,R5)
WITH SLICE NUMBER NT =0

i

LOAD ‘OCT' COMMAND::
bit 2 OF COMMAND CODE=p=1TO
USE AUXILIARY POINTER

LOAD A SLICE AND EXECUTE TRANSFER
SLICE BYTE ——=R1+8

LOOP FOR
10 SLICES II

INCREMENT SLICE NUMBER:
(R5) = (R5) +4

—

NOTE: BIT Z3 OF BLOCK NUMBER MUST BE INITIALIZED IN R6(6).

Note : Bit Z3 of block number must be initialized in R6(6).
E88-AN44T-20

Ly7 SGS-THOMSON 19/38
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APPLICATION NOTE

Figure 20 : 80 Char/Row Character Code.

7 6 5 4 3 2 1 0 2 1 7 6 5 4 3 2 1 2
Lo x i xpx g xx g x %] ﬂlilﬂ EIESESETETENEY ] lxm L |
e — \_M.—/ \_/\/\_/

c c
ALPHANUMERIC CHAR CODE MOSAIC CHAR CODE
N = Negative 3 pels 3 pels
= Flash —>le
U = Underline 0
D = Color set
; €0 e DEDICATED
128 ALPHANUMERICS 3 c2 c3 MOSAIC
SET
In Gg set. ; ca cs
s c6 A1
g A2 A3
E88-AN44T-21
Figure 21 : Color Selection.
7 6 5 4 3 2 1 0
) - EGND
DOR L" ] B1/G1 R1] o ] Bo| Go, R;I b N BACKGND FOREGN .
COLOR COLOR
———
Cq I Co 0 0 Cm Co i0
: 0 Co Cm 0
1
<“«—D=1—>|€¢—D=0—3» 1 0 Cm C1q il
! 1 1 ¢ cm i
T
- — | -
MAT I X X 1 rBMl GMI le
—
Cm
The pixel shift frequency is fcik (12 MHz). E88-AN44T-22
28/38 L37 SGS-THOMSON
] vicroeLECTRONIGS

288



APPLICATION NOTE

Figure 22 : Transcoding an Horizontal Screen Location into a R7 Pointer.

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Rotate right
[bl] x5|x4lx31x2|x1Jxolb0| [bolmeslxa [X31X2JX1IXO]
e e
Character position (0 to 79) X = {0 to 39)
Block parity E88-AN44T-23
Ly SGS-THOMSON 29738
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APPLICATION NOTE

80 Char/Row Character Code

5 4 3

2 1 0

1 0

4

3 2 1

Lo]x,

xpxpxgx g x] (w]e]u]o]

7 6 5
L’]XJ"I

X

Cc

ALPHANUMERIC CHAR CODE

N = Negative

F = Flash

U = Underline
D = Color set

128 ALPHANUMERICS

In G set.

LN BDWN=O

PX1*Xp%
Cc

MOSAIC CHAR CODE

L3 pels 3 pels
Iv
co c
c2 c3
ca C5
C6 Al
A2 A3

1% [_I_I__L_]

3 2 1 o0

X X X|D

e ~———
A

DEDICATED
MOSAIC
SET

E88-AN44T-27

COLOR SELECTION

p | N | BACKGND [ FOREGND | ;
COLOR COLOR

0|0 Cwm Co i0

01 Co Cwm i0

110 Cm Cy i

111 C1 Cwm i1

(Co, C1, 0, i1) : defined in DOR
Cw : margin color defined in MAT

38/38
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