

























































































































































































































































































































































































B

3

> 3

i

3

-

1

k]

i

H

CONNECTOR DIAGRAMS '
Standard content configuration Standard content configuration

M253 B1 AA M253 B1 AC

Vss if % g CLOCK INPUT Vg5 a (] CLOCK INPUT Vgs o I J CLOCK INPUT
€XTE RESET, 2 T

. q: cean]) EXTERNAL RESEY [ q: een3[] EXTERNAL RESET/ ) . Yo q: +eoz3 [JEXTERNAL RESET .

outeut v (I3 22] outPuT S  BASS SELECTION ]3¢ 2] LOW BONGO 55 73 BASS ORUM 0 22() HIGH-HAT ;i

et 3

ourpur 2 [Je 2] OUTPUT 6 ;g BASS DRUM a- 2] LONG CYmBALS gé gg 23:25 3:3:1 offfcaese nf} s»;onov :m: 2’1

a IN(

outeut 3 Is of) ouTPUT 7 go 3:‘%&3:?” Os* 2] SHORT CYMBALS z.,;, Z";' _‘“G" sonGo (]« cennenf) LONG O AVES 5;-;

outeut 4 (J6 wf] OUTPUT 8 2§ HIGH BONGO [e 19] MARACAS —g Z g 1LOW  BONGO [. -g] COw BELL N |
weut 1 ] wf] INPUT 12 TANGO (] 18{] BOSSA NOVA 4ré WALTZ aq s BEGUINE
weot 2 [Je nf) NPUT W WALTZ w(le nf) SAMBA 4l TANGO - | RHUMBA
wpoT 3 |9 %) NPUT SHUFFLE s ®[]  cHa CHA 4k MARCH Qe 6] CHA  CHA
weut ¢ [Jro L1 NPUT § MARCH w0 s BEGUINE 4 SWING il 5[]  BOSSA NOVA
weutr s [ M) iNPUT 8 stow Rock  ea(fn w[) RUMBA &4 MAMBO a» wf] SAMBA
wput s [Jn o) INPUT 7 SWING w]n M ROCK POP 4/ stow Rock  [Ju uf) BEAT

$-1038/c - S0
-7t

* This output allows the musician to obtain a "basso alternato” accompaniment using two notes of his choice.

** This output must be connected so as to drive the “snare drum” when the rhythms corresponding to pins 7, 8, 9,
10, 11, 12 and 13 are generated, and the “claves” when the rhythms corresponding to pins 14, 15, 16, 17 and 18
are generated. It can also be used to modulate a chord played on the organ.

*** This pin generates a down-beat trigger which can be used to drive an external lamp to indicate the first beat of
the first bar of each rhythm.
**** This output must be connected so as to drive the “snare drum” when the rhythms corresponding to pins 7,9, 10,
12, 13, 15 and 18 are generated, and the "conga drum” when the rhythms corresponding to pins 11, 14, 16 and
17 are generated.
**x%* This output must be connected so as to drive the “long cymbals” when the rhythms corresponding to pins 7,9,
10 and 18 are generated, and the “claver” when the rhythms corresponding to pins 11, 14, 15, 16 and 17 are
generated.

BLOCK DIAGRAM

B
ouTPyT
3072 BITS uTPy
MATRIX —44 MULTIPLEXER  |—> “aND
DRIVER
|~
JEXTERNAL
| RESET
—™]
i
DECODER ' YA
v RESET
+ loeTecTor] "] Losic
cLock |
DOWN
BEAT
DIVIDER 5 STAGE DIVIDER e
I
i i |
s-10%/t

-0

INPUTS
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M 253

:8TAT|C ELECTRICAL CHARACTERISTICS(positive logic,Vgg=-11.4 t0-12.6V,Vss=4.75
10 58.25V, T ymp= 0 to 70°C unless otherwise specified)

Values
Parameter Test conditions Unit

' Min. T Typ. [ Max.
CLOCK INPUT

ViH Clock high voltage Vgs-1.5 Vss v

ViL Clock low voltage Vaa Vgs4.1| V
DATA INPUTS (INT..... IN12)

Viu Input high voltage Vss-1.6 Vss \

Vi Input low voltage Vaa Vgs-4.1| V

Iy Input leakage current Vi=Vgg-10V  Tymp=25°C 10 KA
EXTERNAL RESET

V!H Input high voltage Vgs-1.5 VSS v

Vi Input low voltage Vaa Vgs-4.1| V

Rin Internal resistance to Vgg Vo = Vgg-5V 400 600 kQ
DATA OUTPUTS

Ron Output resistance (ON state) Vo =Vgs-110 Vgg 250 500 Q

VoH Output high voltage IL=1mA ) Vg5-0.5 Vgs \%

o Output leakage current Vi=Viny Vo = Vgg-10V

Tamb= 25°C 10 uA

POWER DISSIPATION
EGG Supply current Tamb= 25°C | T 7 | 15 | mA I

Output voltage vs. external
supply voltage (Vext-Vss)

1838

AR ok
) ¥
¥

A
) . 1 206
1 I
i -1
Vo6 - Vo5 = - 17V
S 7 9 M 13 15 Vg -Veg (V)

Yo
(mv)

500
400
300
200

100

Output voltage vs. supply
voltage (Vgg-Vss)

-1
L=

[ioxn2

Tiswn
-
T

V66 -Vss (-V)

Output dynamic resistance
vs. output voltage

61337

Ro
(xQ)
2
Voo Vs s =- 18V
186
Al
" 4
Y /| /frev
08 /
4
'///
04 /
° 2 “ 6 [ 0 Vo (V)




M 253

DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, Vgg=-11.4 to -12.6V,

Vgs=4.751t0 5.25V, T, mp= 0 to 70°C unless otherwise specified)

Values
Parameter Test conditions Unit
Min. I Typ. l Max.

CLOCK INPUT

f Clock repetition rate DC 100 kHz

tow® Pulse width 5 us

e Rise time 100 us

| Thl Fall time 100 us
EXTERNAL RESET
Itpw Pulse width I 5 ] | | us ]

* Measured at 50% of the swing.
** Measured between 10% and 90% of the swing
TIMING WAVEFORMS (positive logic)

lnoz
BIT SEQUENCE | n [ nay I | 1 | 2 T 32 |

e e

5

cLock ] |
wor LT LU

9
H

EXTERNAL l_\i
RESET .

LA I N 1
‘fk

EXTERNAL
INSTRUMENT

DOWN -BEAT l I

3]

M

N I Sy I |

$-1029/3

Note: In these timing waveforms it has been assumed, for example, that in the truth table bits n + 1 and 2 have not

been programmed i.e. the musical instrument has not been introduced.
All the other bits have been programmed for the introduction of the instrument.
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M 253

L

H

NSTRUMENT BEATS VERSUS RHYTHM PROGRAM

IXTER  TRUTH TABLE EXTERNAL DEVICE OUTPUT SIGNALS INSTRUMENT BEATS * DOWN BEAT
RLOCK (Rhythm program) RESET
' o|ofojolofo|ofo0 ofofo]o|ojolofof vl ufvfu]ri]r]
count| Y [Y | Y|V Y|ujuluy Vlu|lufufu|lu|JU|u||N|N[N[N|N|N|N|N
o T TiT T (T T|T Tivlv|v|v{v|T|v||s|s|s|[s|s|s|s]|s
32 [P|PIP|P|P|P]P|P piplplplplplP(Pl|TT(T|T|(T|T|T]|T
. ulujulujulu|ufu vlujufululujufuf|Rr|R|[R]|R|R]|R[R]R.
z T v|v|v|v{r|v|T TiT{T|T|TIT|T]|T R
-] 112(3|a|s5]|6|7]8 1]2[3|a|5|6]|7]8 112 )3fa|s]6]7'8
2 -
O - - -
¢ L CHLH s
5 ! 4
; y n *
5 ]
[ | T L 2
7 3 T L
L + 11
[ | < Q9
Y+ st = RS
T SIER
1 > L *
| 12 < )
13 |
1 i
5 ]
6 T ul
17
1
1 1
X ! L 1 4
21 ! L
22
23 T
24 W _
[25 L= (3 E
26 1 OWN
27 [ EAT
28 N L} SIGNAL
29 ! L= - ..
30 ! e
2 A I
32 -
-1 =

R

The lowering of the music signals depends on the intrinsic decay time of the sound generator and not on the length
of the enable pulses. Each beat can therefore last for more than one elementary time.
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M 253

TYPICAL APPLICATIONS

Figure 1 shows the typical application of the M253 (AA) and M253 (AC).

With two M253 devices it is possible to increase the number of rhythms or the number of instruments

available, or the number of elementary times, as shown in figures 2, 3 and 4 respectively.

The use of a memory matrix allows the customer complete flexibility, since modification of the memory

is quick and relatively cheap.

Fig. 1 - Rhythm ststem (standard contents)

OOWN(DB)
a) M253 AA Yss  BEar
EXTERNAL - ——0VY%s
RESET 1
- !
Y 22 22 [ 22
~ ka | fun | [ua | [0
7 23 32 LOW BONGO
o—A8
n LONG CYMBALS
[ o1
o 10 20 > - - —.v{snoav CYMBAL S|
il
o L 19 [ warncas
{ o2 M253 ]
o3 A A [ == HIGH BONGC | 4
= A
o cuv S
[ oo
[ oeo—1s 7Y e Rt a8 ‘ 8AS$ DRUM
o—17 i
I o 3 - c-»aAss SELECTION
[ oo 2 2 22 zz 2
kn
- —O0Ve6
cnoan ENABLE
VARIABLE $-1043/3
clock  }o-
GENERATOR |RESET-1
b) M253 AC 00WN
) Vss  geaT(0B)

‘ EXTERNAL
P ORESET
o—

1

i
' ?——N"‘ D D [:lzzm
| |
Ci2e— - 23 3
—1 o
Pt ] . e 4, [5vAwe orUMor
r—3 {CONGA DRUM
O ]
p—o' i " 1
o—i0 Sp—+4+— ——- - + |HIGH BONGO
b—o i :
P
b—o e)—4 - —— . e-fiow BONGO
o2 M253
o1 AC t] o - +-{cow BELL
|
o——1e |
I o L TONG CYMBALS
12 s o B 1 L ‘Ior CLAVES
6 2 - ——— l -t
o |
17
2} - - SPEAKER
o8 2 2

VARIABLE
CLOCK
GENERATOR

$-1572
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M 253

h‘TYPICAL APPLICATIONS (continued)

Fig. 2 - Increase in number of rhythms Fig. 3 - Increase in number of instruments
EXTERNAL EXTERNAL [
RESET VARIABLE RESET
Vee — PO —e— clock V. ———4 VARIABLE
Ss GENERATOR s CLOCK | RHYTHM
L 4 GENERAT. | T 12
) 4 Q
DOWN
’ EAT
& 0
CLOCK T
exren, w13 ExTes CLOCK : : CLOCK. :z'sss';
YTHMS "M2s3 | RHYTHMS M253 : : M253
| 1 H : 2
2 il 24
I T 1 :lpl:'lnl\_;vlsn 1 OUTPUTS 8
J 1 l |
1 8 9 1
8 5-1040/3 INSTRUMENTS INSTRUMENTS
INSTRUMENTS $-1061/3

The rhythms may be selected from both devices simultaneously.

Fig. 4 - Increasing the number of elementary times

VARIABLE
“oenemron EXTERNA o
L v
GENERATOR] RESET SS
Vs T 1000
s
1MQ] /2 |Q
HBF
oK| 40274 |G
Yyy L2
-
T DOWN-BEAT
CLOCK EETSEE' 5515281 CLOCK L
M253 M253 InF
1 2
IARAA ] IRAR l]
1 v
1 8 1 2
INSTRUMENTS INPUTS S-042/3

Note: The total number of elementary times is given by the sum of the elementary times of the individual devices.
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CIRCUIT FOR CHANGING THE NUMBER OF ELEMENTARY TIMES

v DOWN
SS  BEAT(DB)
0 A EXTERNAL M)
ReSET

id
.

7 23 49

20 INSTRUMENT 7

oo—10 21 INSTRUMENT 6

VLA

22 INSTRUMENT 5

[ o2 M253

INSTRUMENT 4

Iz
|

5 INSTRUMENT 3

Sawsllll

VARIABLE S5-1044/4
cLock |
GENERATOR |RESET-1

INSTRUMENT 2

INSTRUMENT 1

)
o

—OVe6

To obtain a required number of elementary times "N” simply put a cross in the "N + 1” position of the
column which now represents the reset output, rather than the 8th instrument.

The DB output can be used as down-beat because it appears at the beginning of each measure. Since the
pulse is only 2-3 us long it must, however, be stretched and buffered to enable it to drive a lamp.

Full information on the use of the M253 in electronic organs and other applications will be found in
Technical Note no. 131 available on request.

COMPLETING THE TRUTH TABLE

The ROM truth table has been organized in 32 rows which represent elementary times and 96 columns
(12 groups of 8) where each group represents a rhythm which has at its disposition 8 programmable
instruments. To programme each rhythm one indicates (with a cross) in the appropriate boxes the timing’
for each beat required for each instrument.

Each cross corresponds to a beat of the indicated instrument or, in logic terms, to the presence of a 1"
level (positive logic) at the output.

The absence of a cross indicates that the corresponding instrument is not used in that part of the rhythm,
Table 1 and 2 show the standard music content programmed into M253 AA and M253 AC respectively.
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ODFadrmw ooraorwo|x| |x| x| [x| X [x] x| x| B<] B[ Ix[ <] T [x] x| B
odradkn|x| x| x| x| Ix| x| Ix| [x<[x|x| [ x_ ODFadFn~
NEERTES ! 2looraoke
3 HEERT S E[odradruw x| [x x| %
5 Slooraore Clooraor<|x x x x x <! | =
E[o5raorm x < T Z[ooraorm|x 3 x| x| |x x x x| |x| |x]
2 ODdradrao|x x| |x ODradko|x % > x| L X ted
ODFAaDk~ > i ODFadk~ x| I i X x|
M Odradkm [ ooradre|x| [x[ x| x| [x [x[ x| |< [x < |x| [ [x] [x] [x
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Odradka|x x =< [ ] ODradkw|x x x x | | x|
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®[0DFadro ®looradro :
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Ylooraore i HEERT e x| x x x| x| x|
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ODra2rao|x <! x| x| x| x| x| ODradrao|x x| | > X x| [x] x| -
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QDOradkFn~ ODrFadrFn~ bl x| x| x|
NEENTET x| SEEEETS
HEE HEE I !
Slooraoke Clooraoke
MOUTPUTJ x| | | x| WOUTPUTJ X x| X x| > x| | x| x|
ODradrn|X] x| ooradra|x [X x| x| x| |x x| |x x,
ODFadDk e~ | ODkFadkw~ X X x| [X]
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M 253

OdFadFm|X | [
WOUTPUT7 x > 5| [ %]
HEELDELLS
Z|0DFadruw|x x| x| |x [x<| x| x| || |x| P
MOUTPUT‘ X[ p<| x| [
HEERTE
WOUTPUTz . <[> [x| [x| [x x| x[x| | [x
ODFadk—|x| |x| (x| | x| 1] x| x| [x x| I
ODFadrFw
G|O2FadkFn~ x|
WOUTPUTG
<02 Fadrw|x x| | x| | Ix[x| x| ! |xx| x|
H R
T B x| X x| q
M ODkFadkra|x x| x| % x
ODradk~|x x| x| x x x| x p< >q
ODradrFw
HEE IS B x| x| . x|
WOUTPUTG
Z2(02Fadrw | ||
MOUTPUT4
Zlooraorm
WOUTPUTZ x| x{ X x: x| [
ODkFadk~|x x| | [ P
ooradrwo|x| x| X (x| x| x| [x[ I < Tl < <] [x] T<[ <[ <] ODrFaedrFm i H
ODrFadkn~ x| Ix x| [ i [x] x| | MOUTPUT7
NlODradro MOUTPUTGX b x| : x| X
Z[0dradkmw W.OUTPUT5
flooradke g[ooradk«
MOUTPUT3X X x| | x| WOUTPUTB
ODkadFn|Xx x| [ x| [ x| [x x| Elooraora
ODFadF— X x| kel x| ODrFadk—|X x
ooradrw|x| [x| [x || x| x| |x| I < [x| [xl |=] [=] [x] [=] [x ODradkw
ODFadrn~ x| x| x| I K ODr+adkn~|x x|
—_ |
c|looradro Q |g,02Fadro
z{03radkw ™ | i ™ I < 2[ooraorw
ElooFaore[x x| x| Ix 11 I & sooraore
Zlooraokm x i x|x x| x| x| x| x| W_ WOUTPUT...
OdFadkw|x x = x = (Elooraorw x| |
ODFadkw~ | x| N ODFadkF~|X ke
e w e
wwn 2 2121 21 2IQR(RIRINI KR RIRIRIS | o Ww..u
o < o
T
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ODradrw|X x| X ta$ X< x|

ODFadkFn~|x| X X [ X! x| X[ x| [x]

ODFadkFw

O3radruw|x| |x| |x| i x| [x] <[ x| p<| <[ | {1 x| (x| <] [

ODdFadkFw

X
X
X
X
X
X
X
X
X
X
X
X

ODradkFm

RHYTHM 10 (CHA-CHA)

ODFradrFw~

ODradk«~

ODradrwm

M 253

ODradkFnr~

X{XIXIX
X
X
X
X
X
XX
X
X

ODradro X

X
X
X

ODradruw

ODFadkw

ODradrFm

XX XXX
X
X[ XXX
X

ODFradrF«o

RHYTHM 9 (BOSSA NOVA)

XX X[X]X

ODFadr-—

ODrFadFmw x| > x|

X
X

X
XIXIXIX|IX|X]X

ODFadkn~|x <

X
X

ODFadkrw©

OO radruw|x| [x| [x| <] Ix] 1> [x| Ix]| ¢ x| Ix [x [|x]

X
X
X

ODrFadrw|x X! x_

X
X

ODFadFm |

RHYTHM 8 (SAMBA)

ODradkFa~ x| [X x| |x

ODrFadk—|X | [x] x| x|

ODrFadkw ODFadkFwm|X X X

143

ODFadkn~ ODradkFn~ %

X

ODradro bt x <) x| ODkFadko

ooradkw|x| x| |3 [x[ || Ix] |x| [<[ <] % x [ [<] [<I ]x| [X ODrFadkruwix

ODraDdkw OSOradk«

ODradrm i ODradkFm

RHYTHM 7 (BEAT)

X{x[x[X
X
X
X
X
X

ODFadkFo x| bl X x| 1x] OD+adkFw~

RHYTHM 12 (BEGUINE)

XX [X[X

ODFadkF«—|X x| x| b x| ODFadkF~—|X X

ODFadkrw® ODradra|X x|

X

OokFadkFn~ I ODradrFn~|x B I

ODkFadkFo|X % x| bl 1! ODradko

-

ODraDdruw|x| x| Ix Ix| x| |>x [|x| x| X Ix Ix |x] ODrFadruw x| X X[ x| |x x|

ODFadkFw ODFadDFw

ODFadkFm ODFradFm

RHYTHM 11 (RUMBA)

ODFadkF«~ % x| x| ODradkFao|X

RHYTHM 6 (SLOW ROCK)

ODFadkF—|X x| ODFradk«—|X X x|

-4
58 212 S 22 RIRIRIRIQIQI RIS RS

COUNT
COUNT
FOR
32

|
B
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M 254
!‘03 INTEGRATED CIRCUIT

Z
F
*
e

RHYTHM GENERATOR

,b DRIVES 12 SOUND GENERATORS (INSTRUMENTS) OR SOME INSTRUMENTS AND M 251 OR
» M 108

® 5BIT COUNTER

,». 8 RHYTHMS PER INSTRUMENT

? EXTERNAL RESET

,ifhe M 254 is a monolithic rhythm generator specifically designed for electronic organs and other musical
Instruments. Constructed on a single chip using P-channel silicon gate technology, it is supplied in a
24-lead dual in-line plastic package.

e

ABSOLUTE MAXIMUM RATINGS*

EG’* Source supply voltage -20to 0.3 \%
Al Input voltage -20to 0.3 Y
lo Output current (at any pin) 3 mA
Fsto Storage temperature -65 to 150 °C
[o,, Operating temperature Oto 70 °C

' Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

F
¥
;
E
E' All voltages value are referred to Vgg pin voltage.
s

bRDERING NUMBERS: M 254 XX for dual in-line plastic package
M 254 B1AD for standard music content
M 254 B1AM for standard music content

3

?ECHANlCAL DATA Dimensions in mm

persedes issue dated 11/76 145 11/79°



M 254

CONNECTION DIAGRAMS

M 254 B1AM Standard
content configuration

M 254 B1AD Standard
content configuration

Vgs 1 2 [] cLock iNpuT vss 1 uf] CLOCK INPUT vss q 1] cLock NPT
Voo q: 2f] EXTERNAL oo q: af) EXT.RESET Y60 q: nf)  CMTRESEE
outeur 1 3 2] outeut u BASS DRUM 3 22f] TRIGGER CHORDS 2:22.‘3&‘:.‘;"5 2] 12
oureur 2 ] ¢ 2] oureur 1 CLAVES H 2f] I N M- ] 13
outPuT 3 s n[} oureur 10 HIGH BONGG  [[5 0[] 8 BASS CODE X oS ° of) e
outeur & [Js wfl oureur 9 Low Bongo (6 wf] cow BoONGO [Js sl IS
outeut s I ‘OD ouTPUT 8 sNare orRumM (] 8] DOWN BEAT '8 q- wp 'g,:%‘;g;
outeurt 6 [[e ] outeur 7 CYMBALS Qe ) BRUSH 1 s wf) e
81 18 ] 88 wALTZ Qs 3] 015¢0 waLTZ IE 6] sLow ROCK
82 1Y sf 87 POLKA Qe 5[] 800GIE TANGO g~ 1] RUMBA
» i | 86 TANGO a- «f] SLOW ROCK SWING i wf) SAMBA
84 153 wh 8BS 8CssA nova ]2 4 SaMBA BEAT (1K 1{) BOSSA NOVA
DTS S et S 18ebn

* This output must be connected so as to drive the “snare drum” when the rhythms corresponding to
pins 9, 10, 11, 12 and 16 are generated, and the “claves” when the rhythms corresponding to pins 13,
14 and 15 are generated. 12 to 18 drive the corresponding inputs of the M 251.

** These outputs must be connected so as to drive the bass switching inputs A, B, C of the M 108.

BLOCK DIAGRAM

TIMING WAVEFORMS (positive logic)

CLOCK N
! Output words versus external reset
@] Jem 0
. cs | I l ' | l I !
o
i H Stavence A T Ao [+ I ! 1
3 STAGE LINE 3228 BIT MATRIX 3‘{)’.{’3" n-2 n-1 n 1 °
BINARY -———=1 JECODER °
COUNTER INTERNAL 1
= EoNTROC L] °
—9 INTERNAL !
. B RESET []
[ F B 51868
d. 1] .
e S Output words versus internal reset
82 T LH - -
’ ‘ | S T I T 1 O O
. ! i °
o —— e ——i—ff - .
hA e LI LU LI
MULTIPLEXES o
IRRRRRERERN EXTERNAL 1
n!-:l-m\w ERCEBE Y RESET
- l|'|l!0'!l!i! u 0
:z‘ou:m‘:r: " ] et Tr-z | T I

Iu] ?“— o

P

— T
Exteanas vrebrteeboti
RESE” 120987654 il

somer

ouTPUT
WORD

e 1 2
" ) " s-1068

* External gating allows resetting of the
variable clock generator to ensure that
the beat starts exactly at the right mo-
ment.

=1 8; in this timing waveform it has
been assumed that in the truth table all
bits have been programmed.
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M 254

DEVICE DESCRIPTION

The M 254 contains a ROM which can drive 12 sound generators (instruments) with a selection of 8
rhythms for each generator. An external clock drives a phase generator which produces complementary
putputs, these signals are then divided-by-2, to produce the signals to enable the output buffers and
drive a 5-stage binary counter,

The outputs of the counter are decoded, being the 32 rows of the memory matrix which has 104 columns.
The 104 columns are divided into 13 groups of 8. A multiplexer is used such that any number of columns
in the 13 groups can be selected from 1 to 8. Of the 13 groups in the memory matrix, 12 have buffered
putputs via an enabling circuit (the enabling conditions being CS1 = “0” and at least one multiplex
input at logic “1”).

The 13th group in the matrix controls the internal reset which is synchronised with the counter and
pontrols the counting sequence.

STATIC ELECTRICAL CHARACTERISTICS (positive logic, Vgg= GND; Vgs= 14 to 18V;

Tamb= 0 to 70°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

ICLOCK INPUT

Vi Clock high voltage Vgg-1

Vi Clock fow voltage Vgs-10
DATA INPUTS (B1.... .. B8)

Vi Input high voltage Vgg-1

ViL Input low voltage Vgs-10

Iu Input leakage current Vi=Vgg-14V Tamp= 25°C 10| pA
DATA OUTPUTS

Ron Output resistance (ON state) Vo=Vgg-2V 1 2| k@
loH Output high current Vgs= 18V 100 | wA
JPOWER DISSIPATION

lca Supply current | Vaga=Vss-18V Tymp= 25°C 10 mA

3
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DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, Vo= GND; Vss= 14 to 18V;

T.mp= 0 to 70°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max Unit
CLOCK INPUT
f Clock repetition rate DC 100 | kHz
tow* Pulse width 5 us
Duty cycle = 50%
tgq Pulse delay 5 s
e Rise time S| us
Tamp= 25°C
te* " Fall time 5| wus

* Measured at 50% of the swing

** Measured between 10% and 90% of the swing

TYPICAL APPLICATIONS

Figure 1 shows the typical application of the M 254 AD.
Figure 2 shows the typical application of the M 254 AM.
With two M 254 devices it is possible to increase the number of rhythms or the number of instruments
available, as shown in figures 3 and 4 respectively.

Fig. 1 - Rhythm and accompaniment system
M 254 AD

(standard contents).
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Fig. 2 - Rhythm and accompaniment system
(standard contents). M 254 AM
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;TYPICAL APPLICATIONS (continued)

%ig. 3 - Increase in number of rhythms

i
: sTQP

Fig. 4 - Increase in number of instruments
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COMPLETING THE TRUTH TABLE

The ROM truth table has been organized in 32 rows which represent the elementary times and 104
golumns. .

?The first 8 groups of 12 columns represent the rhythms which have 12 programmable outputs.
The timing for the beats required for each instrument is programmed by crossing the appropriate box.
Fhe 9th group of 8 columns represents the COUNTING control information which specifies the num-
ber of elementary times in a given rhythm.

A count N is crossed for rhythm X this rhythm will have N elementary times. |f the counting control
column for a particular rhythm does not contain a cross that rhythm will have 32 elementary times.
Table 1 and 2 show the truth tables of the M 254 AD and M 254 AM, standard contents, respectively.
It can be seen that in the table 1 the rhythms 1 and 8 and in the table 2 the rhythms 1,6 and 7, have
24 elementary times.

oy r_.v,.., JOT
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M 254 AD (standard)
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M 255
ﬂﬂs INTEGRATED CIRCUIT

RHYTHM GENERATOR

INTERNAL TEMPO OSCILLATOR

6 PROGRAMMABLE RHYTHMS

DRIVES 5 SOUND GENERATORS

MASK PROGRAMMABLE RESET COUNTS: 12 0or 16

DOWN BEAT OUTPUT

EXTERNAL RESET

LOW POWER DISSIPATION: < 100 mW

PIN-TO-PIN COMPATIBLE WITH MM 5871

PUSH-PULL OR OPEN DRAIN OUTPUTS AVAILABLE

STANDARD CONTENT AVAILABLE

¥he M 255 is a monolithic rhythm generator specifically designed for electronic organs and other musical
itutruments. Constructed on a single chip using P-channel silicon gate technology it is supplied in a
16-lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

TR O VW

Vag™* Source supply voltage -20to 0.3 Y,
vt Input voltage -20to 0.3 \
lo Output current for down beat (pin 3) 20 mA
lo Output current (at other pins) 3 mA
Voo Storage temperature -65t0 150  °C
[,,,-, Operating temperature Oto 70 °C

' * Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

*& All voltages value are referred to Vgg pin voltage.

DRDERING NUMBERS: M 255 B1 XX for dual in-line plastic package
M 255 B1 AB for-standard music content

MECHANlCAL DATA Dimensions in mm

E.lpersedes issue dated 11/76 153 12/78



M 255

CONNECTION DIAGRAMS

Standard content configuration

M 255B1 - AB
AESET RESET COUNTRY
RESET [ 1 16 ]anmu 4 RESET [ ) usj LM
v A | 15[|RHVTHM 5 Mool L 2 15 ] LATIN
DowN BEAT |3 1 [JruyTHM 6 DOWN BEAT [f3 uﬂ TANGO
V66 Q- 1Bl]  our s 73 {l- Anbcnono TRIGGER
Vss B lzJ ouT 4 vss {s )zj FIFTH
HORT
RHYTHM 1 [l6 nh out 3 WALTZ IE n CYMBALS
RHYTHM 2 [|7 0f]  out 2 ‘BEAT - 10]] SNARE DRUM
RHYTHM 3 |8 af] out SWING [B 5[], rinoAMENTAL,
S -1888 $-1889n
BLOCK DIAGRAM
EXTERNAL RESET INPUT
TEMPO TEMPO DIVIDER FOUR STAGE 16 STATES
fROC | OSCILLATOR HAIN (: DECODER
CONTROL CHAIN (:128) coinaRY
}—J
INTERNAL ouTPUT
SELECTION RESET I 4 L DOwWN eaT
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314 AND 4/4
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l———————————»
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GENERAL CHARACTERISTICS

The M 255 circuit comprises:
a) One pin for tempo control. The external network employs a capacitor and two resistors: one fixed
. and the other variable.
b) Six pins for rhythm selection. Internal pull-down is provided for all inputs. Rhythms are selected by
connecting to Vgg the corresponding inputs.
¢) One pin for external reset. The reset is applied when pin 1 is connected to Vgg. During normal oper-
ation pin 1 is connected to Vgg.
d) Five output pins. The following options are available:
- push-pull outputs
- open drain outputs
- trigger outputs (no external pulse shaping required)
- eontinuous outputs
- active high or active low outputs.
¢ Full details concerning these options are given later.
) Low impedance down beat output through which a LED can be driven.
¥) 2supply pins.

OPERATION

When the power supply is connected to the Vgg pin, the internal oscillator starts driving the counter
md strobe generator. As long as no rhythm is selected no signal can flow from the output section. The
output signal is present when one or more rhythms are selected. The internal counter has a 16 state (i.e.
A6 elementary times) cycle and an internal reset signal is generated when the sixteenth state is decoded.
ﬁhythms with a 3/4 time originate the internal reset when the 12th state is decoded. The down beat out-
put is synchronized with the counter state 1 and its duration equals that of one elementary time.
Rhythms with 8 or 6 elementary times are also programmable, in which case they are written twice in
the ROM. The associated down beat signal can flow either every 8 (6) or every 16 (12) elementary times
@according to the option chosen. When the external reset is applied the counter is reset to state 1 and the
oscillator and strobe generator are stopped. The down beat output is ON during the entire external reset
gondition since the first elementary time is decoded. For the same reason the content of the first elemen-
tary time is immediately available on the outputs as soon as the external reset is removed. The trigger
outputs are pulse shaped and their width equals 1/32 of one elementary time. Pulse width is proportional
%o clock period but always remains 1/32 of a beat time. The clock frequency can be controlled by the
external 1 Mohm potentiometer; the control range is greater than one decade.

PROGRAMMING THE OPTIONS

The five outputs of the M 255 may have different options which must be specified together with the
ROM truth table. This can be done as shown in the table below:

I\;e OUT.1 | OUT.2 | OUT.3 |OUT.4 | OUT.5
1 Continuous or Trigger Output T T C T T

2 Open drain or Push Pull (0] (0] (o} o | O

3 Posit. or Negat. Trigger Edge + + + - -

AT Trigger: The output is in the form of a pulse whose width equals 1/32 of one elementary time.

-

; The pulse can be either positive or negative going according to the option chosen in line 3.

B
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C : Continuous. No pulse shaping is provided and the output goes high or low according to line 3
choice for the duration of one elementary time. If such an output is selected in two or more con-
secutive elementary times it will stay continuously high (low).

Open drain output.

Push-pull output.

The output is normally at Vg and goes high when active.

The output is normally at Vgg and goes low when active.

I +90

The following constraints must be observed:

1) Only one of the five outputs may be continuous (C); the other four must be trigger (T).

2) If the open drain solution is used all outputs must be open drain (O).

3) If the push-pull solution is used all outputs labelled T must be push-pull (P) and the one labelled C
must be open drain (O). .

The down beat signal can be programmed to occur either every 8 (6) or every 16 (12) elementary times.

The choice is made as shown in the example below:

16 (12) | 8(8)

Down beat X

In this case the down beat signal occurs every 8 (6) elementary times irrespective of the fact that there
might be some 1x16 or 1 x 12 rhythms.

STATIC ELECTRICAL CHARACTERISTICS(Positive logic, Vag = -11.5+ 20%, Vg = +5 + 20%,

Tamb= 0 to 70°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

RHYTHM AND RESET INPUTS

ViH High voltage Vgs-1 Vgs | V
ViL Low voltage Vaa Vgs4.1 | V
INSTRUMENT OUTPUTS

Open Drain configuration

Ron Output resistance (ON state) R _=10KQ 125 250 | Q2
VoH Output high voltage R =10KQ Vgg-0.3 Vgs | V
ILo Output leakage current VeExT.RES.= VIH -10 | uA

Tamp= 25°C

Push-Pull configuration

Ron Output resistance at high output | Igy=-1 mA Vo= VoH 250 500 | @
level

VoL Output low voltage Capacitive load Vgg-16.2 Vgs-7.6( V

VoH Output high voltage Capacitive load Vgs-0.6 \

RC Input: this input oscillates between two negative levels whose value depends on the supply voltage
level.

With Vgg=-17 and V5= 0V, V¢ low= -8.7V and Vg high=-3.2V.

This input is protected, like the others, from electrical discharges.
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BTATIC ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit

DOWN BEAT OUTPUT

Rin Internal resistance to Vgg Vo=Vgg-5V 400 600 | k&2
Ron Output resistance (ON state) Vo=Vgg-0.5V 250 500 |
VoH Output high voltage Capacitive load Vgg-0.6 \%
VoL Output low voltage Capacitive load Vgg-17.7 Vgg-10.7 | V

POWER DISSIPATION

tlea  Supply current Tamp= 25°C Io (pin 3)=0 | 5 | 10| mA
le

DYNAMIC ELECTRICAL CHARACTERISTICS  (Positive logic Vg = -11.5 + 20%, 5 + 20%,

Famb= 0 to 70°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

[TEMPO CONTROL (RC)

Minimum tempo C to Vgg= 6800 pF

Rto Vgg= 1.06 MQ 2.5* Hz
Maximum tempo C to Vgg= 6800 pF

Rto Vgg= 47 KQ 35*| Hz

:# These values depend on power supply voltages and temperature.
'

v

g e

RCENTAGE VARIATIONS of MAX. and MIN. TEMPO DUE TO Vg; and TEMPE.
ATURE CHANGES

Parameter Test conditions Min. Typ. Max.

TMax. tempo variation due to Vgg change Vgs-Vgg from 13 to 20V 4% 6%

Min. tempo variation due to Vgg change Vgs-Vgg from 13 to 20V 4% 6%

Max. tempo variation due to temperature T from 25°C to 70°C 2% 3%
change

EkMin. tempo variation due to temperature T from 25°C to 70°C 2% 3%
-change
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TYPICAL APPLICATION FOR M 255 B1-AB

’ * v ’ -0%6
i ¥ <700
W D /
YL@
! | I 1 [ho [0 [To ]vo
m;lP' °:>_L ' '6::] []nn L]m L7} []m [m
i
— | o4
M255
B1-AB
6800
oF == 8 S
1
A \4 Y A
—d*o— TRIGGER FOR INSTRUMENTS
4
-OVss
#RESET=V5q g

COMPLETING THE TRUTH TABLE

The ROM truth table has been organized in 16 rows which represent the elementary times and 30 co-
lumns (6 groups of 5). The timing for the beats required for each instrument is programmed by crossing
the appropriate box. The options foroutputs and down beat must also be filled in as explained .
Table 1 shows the content and the options programmed in the M 255 B1-AB standard content.

TRUTH TABLE of M 255 B1-AB (standard content)

RHYTHM 1. RHYTHM 2 RHYTHM 3 RHYTHM 4 RHYTHM & RHYTHM 6
o|lo|o|o|o|o|o|o|lo|o|o|o|o|o|o|lo|ojo|o|olo|o|o|o|lo|lo|o|o]|ofo
ulu|ujujulu|u|ufuju|u|u|u|u|uju|uju|u|u|u|u|u|u|u|ju|u|u|u]|u

Counter |T|{T|T(T T T (T (T T |T|T|T|v|T|T|T|T|T|T|T|T|T|T|T|{T|(T|(T|T|T|T
p(p(p|p|p]p P |P|P(Pp|P |P|P|P|P|P|P|P |P|P|P|P|P|P|P|P|P|P|P|P

state vju|jujujufjuju|u|uju|u|u|u|u|u|lu|julufu|u|lu|luju|u|ujujuju|u]|u
T T |T(T|T|T (v |T|T|T|T|T|T|T|T|T|(T|v|T|T|T| (T T{T|T|T({T|T|T
112 (3|4|5|1|2|3|a|s|1|2]|3|afs|1|2(3|a|s]|1|2(3|a]|5]|1(2]|3|4]5

1 X X X X x| x X X X X [x [x X | X X

2 X X X X

3 X X X [ X X X X X

4 X X X [ XX X XX X | XXX X

5 X X | x X X X X | X X

6 X X X X X X X

7 X X | x x| x X X[ x X x| x X[{x {x[x]x

8 X X X

9 X X ] X X X x [ xTx X

10 X X [ x]x|x]x X [ x X X

11 X [ X X X [ X X

12 X X X

13 X X x[x]x X

14 X|x X | x X

15 X X | X X | X [ XXX

16 X|x|x X [ x[x

Option on the Outputs 01 [02 |03 | 04 | O5 16 (12) | 816) |

Continuous or Trigger Output T T T T T Down beat X |

Open drain or push-pull [e] [o] [o] [o] [o]

Positive or Negative Trigger Edge + + + + +




M 258
0S INTEGRATED CIRCUITS M 259

PRELIMINARY DATA

YHYTHM GENERATORS

) 16 PROGRAMMABLE RHYTHMS (CODED FOR THE M258; ALSO AVAILABLE IN COMBI-
X NATION FOR THE M259
' 16 OUTPUTS (2 SECTIONS BY 8)
MASK PROGRAMMABLE RESET COUNTS (24 or 32)
} DOWN BEAT OUT
b SYNC OUT
EXTERNAL RESET
TWO CHIP SELECTS (CS1, CS2) FOR SEPARATE TRISTATE CONDITION OF THE TWO OUT-
" PUT SECTIONS
INTERNAL PULL-UP ON THE INPUTS
' OPEN DRAIN OUTPUTS WITH RETURN TO “1” STATUS
b CHOICE BETWEEN RETURN TO “1” OR NOT ON 8 OUTPUTS (OUT 1, 2, 3,4, 9, 10, 11, 12)
& SEPARATELY
ONLY ONE POWER SUPPLY (+5V)
VERY LOW POWER CONSUMPTION (150 mW TYP.)

!he M258, M259 are monolithic rhythm generators specifically designed for electronic organs and other

jusical instruments.

Bonstructed on a'single chip using MOS N-channel silicon gate technology, they are supplied in a 28 lead
(M258) or 40 lead for (M259) dual in-line plastic package.

oy

.
i
1

ABSOLUTE MAXIMUM RATINGS*

%’Dg“ Source supply voltage -03to +7 \Y
L Input voltage -03to +7 v
E, Output current (at any pin) 3 mA
Voun Output voltage 12 \"
stg Storage temperature range -65to +125 °C
Fop Operating temperature range Oto 70 °C

-“ Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is

‘  a stress rating only and functional operation of the device at these or any other condition above those indicate in

i the "Recommended operating conditions” section of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect device reliability.

¥* All voltages are with respect to Vgg (GND).

Ay

BRDERING NUMBERS: M258 B1 for dual in-line plastic package
M259 B1 for dual in-line plastic package

-
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M 258
M 259

MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package (28 lead) Dual in-line plastic package (40 lead)

o 527 s

CONNECTION DIAGRAMS

Voo ) Voo Voo 4 voo
GND I cLock S K cLock
___ NPUT 1 3 TNPUT16

ouTPUT 1 RESET/SYNC. —

) iNPUT 2 ‘ TNPUT1

OouTPUT 9 ]  oUTRUTT outPUTY (s RESET/SVNC,
OUTPUT?Z )] DOWN BEAT OUTFUTT (| 6 OUTPUTTS.
OUTPUTI0 ) OUTRUT 8 outpuTZ (] 7 BOWN BEAT
NPGTT \] OUTRUTTS ouTPuT10 (] 8 OUTPUT 8
_ - iNPUT3 [ 9 OUTPUTTS

OUTPUT3 ) OUTPUT 7 —
INPUT Z ] OUTPUT 7
INPUT 2 ) INPUT 4 SUTPUTS ] TNPUT &,
ouTPUTN ] TNPUT 3 INPUT S (] TNPUT13"
OUTPUT & i OUTPUT 14 oUTPUTT! ] TNPUTIZ.
SUTPUTT ) SUTPUT INPUTE INPUT 11
_ OUTRUT S ] OUTPUTIA

cs1 ] OuTPUTI3

OuTPUT 12 (] INPUT10
cs2 ]  outRUTS wPUTT OUTRUT S
s 978 TNPUTS TNPUTS
CS1 enables the outputs 01 to 08 cs1 { OUTPUTIS
CS2 enables the outputs 09 to 16 cs2 i W}

$-3376

* This is a bidirectional pin. Used as an input it allows the chip reset; used as an output it can reset other devices.:

** This pin generates a down beat trigger which can be used to drive an external lamp to indicate the first beat of the
first bar of each rhythm. 2
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M 258
M 259

SET AND DOWN BEAT TIMING WAVEFORMS (POSITIVE LOGIC)

- - 3 32 1 T T
. ELEMENTARY TIMES I J~ l, I -—- -
2 [
EXTERNAL RESET '
(USED AS AN OUTPUT) l '
3 )
; .
h
. DOWN BEAT —
3 l I $-33771
3 cst
cs2
BLOCK DIAGRAM i
3
, 1t
i 0192 8IT o
! MATRIX z -~ rory W 16 out
, i oRiveR
|
i
jt |
i DOWN
: e BEAT —— - -4~ DOWN BEAT
LOGIC
) E':)AUB'LE N ;
- Lo6ic = ! |
T 1
i 20 STAGE RESET — SWNE
COOIoRs vt |- |
. I OECODER 1 OEreCt. wooie _T—<uv, RESET
i
-
PHASE
. cLock GEN. OVIDER 5 STAGE DIVIDER RHYTHM DECODER
i
L LIS T
b [ - j (In the M259 the rhythm
! : { selections enter the chip
¢ T O s already decoded)
|
RHYTHM, SELECTION (for M258 only)
: Rhythm NG IN3 IN2 N1
1 1 1 1 1
2 ] 1 1 0
3 1 1 0 1
4 1 1 0 V)
5 1 0 1 1
6 1 0 1 0
7 1 0 0 1
8 1 0 0 0
9 0 1 1 1
10 0 1 1 0
1 0 1 0 1
12 0 1 0 0
13 0 0 1 1
14 0 0 1 0
15 0 0 0 1
16 0 ] 4] 0
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M 258
M 259

STATIC ELECTRICAL CHARACTERISTICS(positiye logic, Vop= 4.75 to 5.25V, Tynp= Oto

70°C unless otherwise specified)

Values
Parameter Test conditions Unit
Min. | Typ. | Max.
CLOCK INPUT
ViH Clock high voltage 24 Vbbb
\TH Clock low voltage 0 04
DATA INPUTS (IN1to iN4)
ViH Input high voltage 24 Vbp
ViL Input low voltage 0 0.4
Rin Internal resistance to Vpp V=0V Vpp=5V 100 180 K
lop(*) Input load current Vy=VL -50 uA
EXT. RESET
ViH input high voltage 45 Vob v
VL Input low voltage 0 1.5 v
RorF Internal resistance to Vpp _ _
(inactive sync) Vo=0 Vobp=5V 100 | 180 Ke -
RonN Internal resistance to Vpp V=1V Vpp=4.75V 260 300 Q
(active sync)
OUTPUTS (0;, Down beat)
Ron Input internal pull-up Vo=1V 260 300
VoL Input internal pull-up Source current = 1 mA 0.26 03 v
ILO V0= 12v Tamb= 25°C 10 uA
POWER DISSIPATION
l | Supply current Tamb= 25°C 30 mA
(*) The "High Level” is clamped by the internal pull-up.
Voo
5-3382
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M 258
M 259

DYNAM'C ELECTRICAL CHARACTERISTICS (positive logic, Vpp= 4.75 to 5.25V,
T amb™= 0 to 70°C unless otherwise specified)
Values
Parameter Test condistions Unit
Min. I Typ. I Max.
CLOCK INPUT
f Clock repetition rate DC 100 |KHz
tw Pulse width Measured at 50% of the swing 5 us
ty Rise time Measured between 10% and 90%
of the swing 100 us
te Fall time Measured between 10% and 90% 100 s
of the swing “
"EXT. RESET
Jtwr Pulse width 100 us
tcr Clock delay with respect to reset 0 us

TIMING WAVEFORMS

BIT SEQUENCE

CLOCK

EXTERNAL RESET

QUT SIGNAL

'
WITH RETURN TO "1” l I '
'

\ !

L

OUT SIGNAL

WITHOUT RETURN TO"1" | | |
i

EXTERNAL NOISE
GENERATOR

SYNC.

DOWN BEAT

S-3381
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M 258
M 259

Note 1: This additional pulse, to reset the outputs without return to “1”, can be obtained by using a
clock generator as shown in the following diagram:

CLOCK

4 O RESET/SYNC.

l CLOSE TO
RESET
S-3378

Ext. Reset/Sync. is a bidirectional pin. Used as an input it can reset the circuit as shown in the timing
diagram and used as an output it can drive the reset of other devices.

Using the clock generator shown in the above figure, when the switch is closed asynchronous with
respect to the clock, it is possible to have to two cases (see the following diagrams); in both the cases the
output reset can be obtained by CS1 and CS2.

(a) | n (b) ] »

CLOCK —I ,—-l’-l j m
; H
EXTERNAL RESET —L;——— —l :
7 :
0J(WITHOUT RETURN TO "1°) _—l'__—— _,-'___-

' o
'

— ————
T T

$-3379 11

In both the cases the delay 7 (in the outputs without return to “1”) is defined through the constant
R1C1> 10 usec. '
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M 258
M 259

B

EJNSTRUMENT BEATS VERSUS RHYTHM PROGRAM

TRUTH TABLE EXTERNAL DEVICE OUTPUT INSTRUMENT SYNC. DOWN
RESET SIGNALS BEATS BEAT
o] [o] [o] (] |
u|u g |ufv N
T T x T T S
&
8 n
1 5 = 1 5 )
* ([ ¥% ’E
1 z 2 T -
ol |® S
- < 1 :
,m 2 S - {
w3 w P i
- 1 -
= 2 —
4 I |
H S !
=S| I .
x ; -
; 6
“ 4 ERR SN —
@7 ! ;; ;
8
1
! alwn ownown o a
l olw»n owown o =)
, >|> > >|> > >| . >
: | |
1 !
]
!
|
1
) ]
|
]
1 T
|
l I
| 1
1 |
] !
| :
. |
f H
— |
i - | -
k)]
32
Vss Vss
#0UT 1 WITHOUT RETURN TO"1" - %% OUTSWITH RETURN TO"1" $-3353/1

Note: The outputs 01 to 08 are enabled by CS1; the outputs 09 to 16 are enabled by CS2. The outputs 01 to 04 and
09 to 12 are programmable separately without return to “1”.
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] M 702
§US/MGSINTEGHATEI] CIRGUIT

‘16-STAGE COUNTER

‘® LOW QUIESCENT POWER DISSIPATION

'® WIDE SUPPLY VOLTAGE RANGE: 3 to 15V

‘® HIGH NOISE IMMUNITY: 45%of Vcc (TYP.)

‘® INPUTS FULLY PROTECTED

® INVERTER AVAILABILITY IN CRYSTAL OSCILLATOR IMPLEMENTATION FOR TIMING
APPLICATIONS

The M 702 D2 (extended temperature range) and M 702 D1/B1 (intermediate temperature range) are
16-stage binary countes constructed with COS/MQOS technology in a single monolithic chip. The devices
may be used as timing circuits the chips consists of 16-flip-flop, input inverter for use in a cristal oscilla-
tor, and an output buffer capable of driving standard stepping motors.

The device is available in 8-lead dual in-line miniature plastic package and 8-lead metal-can.

ABSOLUTE MAXIMUM RATINGS *

"Vpp' ¥ Supply voltage -0.5 to 15 \Y}
vV, Input voltage (at any pin) -0.5 to Vpp +0.5 \%
Piot Total power dissipation (per package) 200 mw
Tstq Storage temperature -65 to 150 °C

op Operating temperature: for D2 type -55 to 125 °C
for D1/B1 type -40 to 85 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

=+ This voltage value are referred to Vgg pin volitage.

ORDERING NUMBERS:

M 702 D2 for TO-99 metal can

M 702 D1 for TO-99 metal can

M 702 B1 for dual in-line plastic package

MECHANICAL DATA Dimensions in mm

TO-99 metal can Dual in-line plastic package
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M 702

CONNECTION DIAGRAMS

NC

QUTPUT ) O PINVERTER
NC

NC Ovss NC

[
OUTPUT U 2

[

[

®

-

L

] Voo
]¢INVERTER

]& INVERTER

J Vss

$-1076/2

LOGIC BLOCK DIAGRAM

Voo
8

(LS
_ Vss
FINVERTER 5-1077/2

6

=]

RECOMMENDED OPERATING CONDITIONS

$-1075/2

@ INVERTER : M r‘l
Fie Y Fie r’i- FIF l—D)—o
7 ouTPUT

Vpb Supply voltage: for general applications
for crystal oscillator in clock applications
Vi Input voltage
Top Operating temperature: for D2 type
for D1/B1types

3to 15
7to 15
0to Vpp
-55to 125
-40to 85

[]

on<<<<<

o
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M 702

STATIC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions)
D2 type (extended temperature range)

Test conditions Values
Parameter Vo Voo -55°C 25°C 125°C Unit
V)| (v) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
'8 Quiescent sup- 5 15 0.5 15 900
ply current 10 25 1 | 25 1500 | kA
i 15 50 1 50 2000
Vo Output high 5 | 499 4.99 5 4.95
voltage o=0 10 | 9.99 9.99 | 10 9.95 v
VoL Output low 5 0.01 0 0.01 0.056
A voltage lo=0 10 0.01 0 |o0o01 005 | "
VnH  Noise immunity 5| 14 15 | 225 15 v
10| 29 3 4.5 3
IVNL  Noise immunity 5 1.5 156 | 225 14 v
10 3 3 45 29
lon  Output drive cur 05| 5 | 125 12 15 8
rent N-channe! 05|10 | 185 18 | 20 1 mA
Hpp  Output drivecur- 45| 5 [-125 -12 | -15 -8
' rent P-channel 95|10 |-185 18 | -20 s mA
i Input leak.current| Any input | 15 +1 +105 | +1 1 | A
D1/B1 types (intermediate temperature range)
Test conditions Values
Parameter Vo Voo -40°C 25°C 85°C Unit
) V) V) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
1 Quiescent sup- 5 50 1 50 700
- ply current 10 100 2 100 1400 | pA
15 900 10 900 5000
VonH Output high _ 5 |4.99 4.99 5 4.95
voltage lon=0 10 [9.99 999 | 10 9.95 v
VoL Output low 5 0.01 0 0.01 0.05
voltage loL=0 10 0.01 o |00 oos| v
VnH  Noise immunity 5 |14 15 15 v
10 | 29 3 4.5 3
VnL  Noise immunity 5 |15 15 | 2.25 1.4 v
10 3 3 4.5 2.9
Ipn  Outputdrive cur- 05| 5 |125 12 15 8
rent N-channel 05|10 | 185 18 | 20 14 mA
lpp  Output drive curq 45| 5 |-125 -12 | -15 -8
.. rentP-channel 95|10 |-185 18 | 20 a mA
{niL Input leak.current Any input | 15 1 +105| =1 1 | A
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M 702

DYNAMIC ELECTRICAL CHARACTERISTICS (T,,= 25°C, C,_= 15 pF, typical temperature

coefficient for all Vpp= 0.3%/°C values, all input rise and fall time = 20 ns)

Test conditions Values
Parameter Voo M702 D2 M 702 D1/B1 Unit,
V) | Min. | Typ. | Max. | Min. | Typ. | Max.
twH, Minimum input 5 100 | 115 100 | 140 ?
twi pulse width 10 50 60 50 75 ns
t, Input clock rise and 5 15 15 s
tf fall time 10 0 01"
fmax Maximum clock 5 4.4 8.5 10 IMHz
frequency 10 |35 5 65 | 10

C Input capacitance Any input 5 pF
TYPICAL APPLICATIONS

Digital equipment in which ultra-low dissipation and/or operation using a battery source are primary

design requirements.

Accurate timing from a crystal oscillator for timing applications such as wall clocks, table clocks, auto-
mobile clocks, and digital timing references in any circuit requiring accurately timed outputs.
Driving miniature synchronous motors, stepping motors, or external bipolar transistors in push-pull

fashion.

Electronic watch application circuit

=== >

M702

1
1
.
=
i

'OSC

2097152 MHz

—Jojoj—
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:f M 706
POS/MOS INTEGRATED CIRCUIT

PRELIMINARY DATA

16-STAGE COUNTER
b LOW QUIESCENT POWER DISSIPATION

B WIDE SUPPLY VOLTAGE RANGE: 3 to 16V

) FULLY PROTECTED INPUTS
INVERTER AVAILABILITY IN CRISTAL OSCILLATOR IMPLEMENTATION FOR TIMING

t APPLICATION

The M 706 is a 16-stage binary counter constructed with COS/MOS technology on a single mono-
lithic chip. The device may be used as timing circuit. It consists of 16 flip-flops, input inverter for use in
8 crystal oscillator and two output buffers providing push-pull bridge operation. The device is available
jn 8-lead minidip.

i

.RBSOLUTE MAXIMUM RATINGS*

Vpop** Supply voltage -0.5t0 16 \Y
v, Input voltage (at any pin) -0.5 to Vpp +0.5 Vv
Prot Total power dissipation (per package) 200 mw
Tag Storage temperature -65 to 150 °C
T op Operating temperature -40to 85 °C

. ® Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** This voltage is with respect to Vgg (GND) pin voltage.

ORDERING NUMBER: M 706 B1

‘MECHANICAL DATA Dimensions in mm
7.14“1
Ag._',i.
W E
EY
a oo)
0,1.5"¢ i 254 !
e X
9g™ e
AE—
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M706

CONNECTION DIAGRAM

" e
OUTPUT ] @ INVERTER
ouTPUT ] & INVERTER
. S
52951
LOGIC BLOCK DIAGRAM
VooOs
@ INVERTER FIE X e Lx ] fr Ix D 2 | l | |
7 1 OUTPUT
VSSOS ] 2 16 DUTY CYCLE=50%
>3 Jutv
@ INV%RTER x X X OuTPUT
$-2952
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: for general applications 3t0 15 v
for crystal oscillator in clock application 7t015 v
Vi Input voltage 0to Vpp \'
Top Operating temperature -40 to 85 °C
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M 706

ATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values at 25°C
Parameter Unit
Vo (V) {Vpp(V) | Min. | Typ. | Max.
Quiescent supply current 5 1 50 A
10 2 | 100 *
Vor High output voltage 5 4.99 5
lo=0 \"
10 9.99 10
VoL  Low output voltage 5 0 0.01
lo=0 \%
10 0 0.01
oN Output drive current N-channel 0.5 5 6 75 A
m
0.5 10 9 10
fop Output drive current P-channel 4.5 5 -6 -1.5 A
45 10 | -9 | -10 ™

s e e A

TYPICAL APPLICATION

Digital equipment in which ultra-low dissipation and/or operation using a battery source are primary
design requirements.

Accurate timing from a crystal oscillator for timing applications such as wall clocks, table clocks, auto-
mobile blocks, and digital timing references in any circuit requiring accurately timed outputs.

Priving miniature synchronous motors, stepping motors, or external bipolar transistors in push-pull
fashion.

2200

NC —1 8

+

Ry=3604 |, , -
10 oM
M 706 Mo 3932160 S8
3 6 D MHz |
63pF
2, T -
NC—4 5 sz O
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M7
S/MOS INTEGRATED CIRCUIT

PRELIMINARY DATA

3-STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 15V

HIGH NOISE IMMUNITY: 45% of Vpp (TYP.)

ANPUTS FULLY PROTECTED

OUTPUT WAVEFORMS SHAPED for a 256% DUTY CYCLE

E’he M714 (standard temperature range) is 23-stage binary counter constructed with MOS-P channel

N-channel enhancement mode devices in a single monolithic chip. The device may be used as
ming circuit. It consist of 23 flip-flops, two output buffers, providing push-pull operation one zener
iode providing transient protection at ~ 10V, and input inverters for use in a crystal oscillator. The
ice is available in 14-lead dual in-line plastic or ceramic package.

$
3
g

i\Bso LUTE MAXIMUM RATINGS*

Vpo**  Supply voltage -05to 15 Y,
Vi Input voltage (at any pin) Vss <V, < Vpp
PM Total power dissipation (per package, including zener diode) 200 mwW
T Storage temperature -65t0 150  °C
?_'o,, Operating temperature -40to 85 °C

.+ * Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
# a stress rating only and functional operation of the device at these or any other condition above those indicate in
the "Recommended operating conditions” section of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect device reliability.

#¢ With respect to Vgg (GND) pin.

gt

ORDERING NUMBERS: M714 D1 for dual in-line ceramic package frit seal
M714 B1 for dual in-line plastic package

MECHANICAL DATA Dimensions in mm

Dual in-line ceramic package, frit seal Dual in-line plastic package
24
[ H
ER f
!3 025 -
046 254
15.24 104
20 5087 ¢ —_— -—&—q
noanonoMmo nonNnnNnnNnnnn
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MM

PIN CONNECTIONS

ne ] ] NC
OUTPUT 2 ]‘3 Voo
Vss 3 ] 12 NC
* < I NC
OSCILLATOR

OUTPUT S [ ] 0 nguew
Y| s hiearen
INPUT

e 7 I[CRR e

# ZENER CATHODE

$-1080/1

BLOCK DIAGRAM and OUTPUT WAVEFORMS

LOGIC DIAGRAM

13
Voo?

9 PR

10 m
v
55§ G s- 078

i

[
v,
s ., | ) Q Q
1 ’_L 2 B 12 13 22 F‘ 23
©
2
PIN13sVpp -
PIN 3 = Vg
PIN 4 =ZENER )
Vo (PINS) _l__
Yot |vfat 1//.!_| s-10781
t
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: for general applications 3to 15 \")
for oscillator starting 6to 15 \
V, Input voltage Vpp to Vgg
Top Operating temperature -40to 85 °C

9/79
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; M 714

gSTATlc ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter Ve [V, -40°C 25°C 85°C Unit
o|Vbo
Vi v Min.| Typ. | Max.| Min. | Typ. | Max. | Min. | Typ. | Max.
il_ Quiescent supply 5 50 1 50 700
{ current 10 100 2 | 100 1400 | wA
15
Von Output high 5 | 4.99 499 5 495
voltage 16=0 10 [9.99 9.99 | 10 9.95 v
VoL Output low 5 0.01 0 |0.01 0.05
voltage lo=0 10 %.01 o |o.01 005| V
VnH  Noise immunity 5114 1.5 | 2.25 1.5
10 | 29 3 4.5 3 v
Vno  Noise immunity 1 515 1.5 | 225 1.4 v
1110 3 3 4.5 29
Ipn rOutput drive cur- 05| 5|22 1.8 4 1.3 A
' ent N-channel 05|10 | 35 28 | 8 2 m
Ipp Outputdrive cur- 45| 5 |-1.6 -1.3| 4 -0.9
rent P-channel 95| 10 |28 23| 8 16 mA
Vz  Zener voltage 1z=100uA 10.5 v
12=10mA 1.2
lji4.1 L Input leakage curt 10 pA

DYNAMIC ELECTRICAL CHARACTERISTICS (T,n,= 25°C, C, = 15 pF, typical tempera-
ture coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20 ns.

Values
Parameter Test ditions Unit
Vpp (V)| Min. [ Typ. | Max.
ty, tf Input clock rise and fall time 5 15
‘ 10 10 |
feL Maximum clock input frequency 5 3.5 5
) MHz
10 6.5 10
C ) Input capacitance Any input 5 pF
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M 74

TYPICAL APPLICATIONS

Digital equipment in which ultra-low dissipation and/or operation using a battery source are primary
design requirements.

Accurate timing from a crystal oscillator for timing applications such as wall clocks, table clocks, auto-
mobile clocks, and digital timing references in any circuit requiring accurately timed outputs.

Driving miniature synchronous motors, stepping motors, or external bipolar transistors in push-pull
fashion.

Yo R
o—{T— ’>-
N D Voo _ __
opel o2 n smmems
Il |
; 1
'
'9 2 ; L
L ! -
T 7 i
! '
10 |
4,194348 MHz | 1
| i
= :__“__________3_ ___________ _; $-1081/1
T vss
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M730
0S/MOS INTEGRATED CIRCUIT

PRELIMINARY DATA

;3-STAGE COUNTER

® LOW QUIESCENT POWER DISSIPATION

® WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

® FULLY PROTECTED INPUTS

® INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
® ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

® TEST OUTPUT AVAILABLE

9 MOTOR DRIVE STAGE OUTPUT

The M730 (standard temperature range) is a 23 stage binary counter in COS/MOS technology in a single
monollthlc chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose, seven adjustment terminals are provided on the M730:
they are used to set the divider ratio to the required value with an accuracy of 10-6. The adjustable
frequency divider has been designed in such a way that the maximum output frequency is set when all
adjustment terminals are either open-circuit or connected to pin 14.1f one or more adjustment terminals
are grounded (taken to pin 13),the output frequency decreases. The by-four-divided oscillator frequency
may be checked at a separate test output (pin 8) non-reactive with respect to the oscillator. Based on
this check the output frequency and consequently the accuracy of the clock may be adjusted at the ter-
minal 1 to 7 by means of the variable frequency divider. With an oscillator frequency of 4.194812 MHz,
the series-connected push-pull output stage supplies a symmetrical square wave signal with a pulse duty
factor of 0.5 and a repetition frequency of 0.5 Hz if the variable frequency divider is set to its medium
value. The device is available in 14 lead dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Voo** Supply voltage -03to +17 \Y
I Output current 60 mA
Piot Power dissipation at T,mp= 25°C 200 mw
Tﬁ,p Operating temperature range -40to +85 °C
Taq Storage temperature range -55to +125 °C

* * Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicate in
the "Recommended operating conditions” section of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect device reliability.

** All voltages are with respect to Vgg (GND).

DRDERING NUMBERS: M730 B1 for dual in-line plastic package
M730 D1 for dual in-line ceramic package frit seal
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M730

MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package frit seal
74m2r

0
1
0

PIN CONNECTIONS

Yoo o'oo
i ’
t 1 % ] Voo = J-
nz & ] Vs
q 3 ) N
FREQUENCY o * Guteur
ADJUSTMENT th nf]  outeur
INPUTS
IE ] osc. weut
[ 6 3 ﬂosc. outPUT
[ " 8 ]vzs1 outPUT

5-33%

RECOMMENDED OPERATING CONDITIONS

Dual in-line plastic package

o
R
|

Testle

ouTPUT
FREQUENCY ADJUSTMENT LOGKC|

1t

s

v 2 's i« (s 6 I7
FREQUENCY ADJUSTMENT INPUTS

BLOCK DIAGRAM and OUTPUT WAVEFORM

Vob Supply voltage: for general applications
for oscillator starting

Vi Input voltage

I Output current

Top Operating temperature

3t016.5

6 to 16.5
Vop to Vss
40

-40 to +85

or<<<
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M730

R T R

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
] Parameter -40°C 25°C 85°C Unit
Vo Voo
(V) [ (V) |Min. | Typ. | Max.| Min. |Typ. [ Max. | Min. [ Typ. | Max.
4AVon Output high | o 6 | 5.99 599| 6 5.95 v
. voltage oH 12 fit99 1199 12 11.95
Vor Output low | o 6 0.01 0 |0.01 0.05 v
voltage o 12 0.01 o |o0.01 0.05
[ .
4lon Outputdrive 2 6 | 21 20 25 13
— | mA
current N-channe > 12 | 32 33 20 22
Jipp  Outputdrive al 6|21 20 | 25 13 R
. - m
current P-channel 0112 | 34 33 20 22
Jlon Current consump. lo=0* 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T,np= 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter Voo M730 D1 type M730 B1 type Unit
) Min. J Typ. I Max. Min. l Typ. ‘ Max.
fr Frequency test
output 12 1.048703 1.048703 Hz
fo'* Output frequency 12 0.5 0.5 Hz
At Range output
fo frequency 12 +121 121 ppm
adjustment
lRo Output resistance Ry =300 12 100 100 Q

** At the centre position of the variable divider. 181



M730

APPLICATION CIRCUIT

——

T

—
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3 Cm—r-

,
-

L

TN LN

M730

el
4194 812Hz -FOO pF
|
-

$-3335/1
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?OS/MOS INTEGRATED CIRCUIT M 731

PRELIMINARY DATA

36-STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

TEST OUTPUT AVAILABLE

MOTOR DRIVE STAGE OUTPUT

The M731 (standard temperature range) is a 16 stage binary counter in COS/MOS technology in a single
monolithic chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose seven adjustment terminals are provided on the M731:
they are used to set the divider ratio to the required value with an accuracy of 10-¢. The adjustable
frequency divider has been designed in such a way that the maximum output frequency is set when all
adjustment terminals are either open-circuit or connected to pin 14. If one or more adjustment ter-
minals are grounded (taken to pin 13), the output frequency decreases. The by-four-divided oscillator
frequency may be checked at a separate test output (pin 8) non-reactive with respect to the oscillator.
With an oscillator frequency of 4.194812 MHz, the series-connected push-pull output stage supplies a
symmetrical square wave signal with a pulse duty factor of 0.5 and a repetition frequency of 64 Hz if the
variable frequency divider is set to its medium value. The device is available in 14 lead dual in-line plastic
or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vop** Supply voltage -0.3to +17 \Y,
11 Output current 60 mA
Piot Power dissipation at T y,,= 25°C 200 mw
Top Operating temperature range -40to +85 °C
Teo Storage temperature range -55to +125 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicate in
the "Recommended operating conditions” section of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect device reliability.

** All voltages are with respect to Vgg (GND).

ORDERING NUMBERS: M731 B1 for dual in-line plastic package
M731 D1 for dual in--line ceramic package frit seal
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M 731

MECHANICAL DATA (dimensionsin mm)

for dual in-line ceramic package, frit seal

for dual in-line plastic package
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PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM
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RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage: for general applications
for oscillator starting

V; Input voltage

I Output current

Top Operating temperature

310 16.5

6 to 16.5
Vpp to Vss
40

-40 to +85

0OP»P<<<
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M 731

{

%STATlc ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

: Test conditions Values

‘ Parameter Vo |V, -40°C 25°C 85°C Unit
;, Oo|vYDD

£ W v) Min. |Typ. | Max.| Min. |Typ. | Max. | Min. | Typ. | Max.
vou Output high oo 6 |5.99 5.99 5.95 y
: voltage OH 12 h1.99 1199 12 11.95

‘fvoL Output low "o 6 0.01 0.01 0.05 v
i volwee oL 12 0.01 0.01 0.05
“Jipn  Output drive 6 |21 20 | 25 13

i current N-channel 2132 33 40 2 mA
Jipp  Output drive 6 [-21 -20 |-25 -13

: current P-channel 0112 (22 33 |20 ET) mA
w [} Current consump.

i o= 0" 12 3 mA

. At quartz frequency of 4.194.812 Hz.

bYNAMIC ELECTRICAL CHARACTERISTICS (Tamb= 25°C, quartz frequency 4.194.812 Hz)

‘ri

b Test conditions Values

! Parameter v M731D1 M7318B1 Unit
: oD

: V1 min, Typ. { Max. | Min. LTvp, l Max.

;‘T Frequency test

. 12 1.048703 1.048703 Hz
: output

¥o** Output frequency 12 64 64 Hz
3_Afo Range output

o frequency 12 121 121 ppm
; adjustment

!10 Output resistance R, = 3008 12 100 100 Q
b

E et - ..

E At the centre position of the variable divider. 185




M 731

APPLICATION CIRCUIT

1200

—— o1 14 {3 O +V
" 2 13 ] ‘L 16V
P13 12 2 pF

b cmmo— {4 M731 N1

—cmo— 5 10 —-{D'—‘

— o= | I

6 S A ETLT: T2 pF

¢——Ccmmo———{ 7 s 5-334111
L
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M738/M740

BOS/MOS INTEGRATED CIRCUITS M o/ M

PRELIMINARY DATA

7-STAGE DIVIDER

® LOW POWER DISSIPATION

® LOW OUTPUT IMPEDANCE ON BOTH HIGH AND LOW STATE
® WIDE SUPPLY VOLTAGE RANGE: 5to 15V

® HIGH NOISE IMMUNITY

® [NPUTS FULLY PROTECTED

The M738/M740/M741/M747 are integrated circuits constructed in COS/MOS technology for use as
frequency dividers in electronic organs. All the devices consist of 7 stages of binary division connected to
pive five divider blocks for the M741/M747 and four divider blocks for the M738/M740.The information
transfer occurs on the positive going edge of the clock, for M740 and M747, and the negative going edge
of the clock for M738/M741, and each output features a symmetrical impedance buffer (300 typ. at
Vpp= 10V). They are available in 14 lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS *

Voo ** Supply voltage -0.5to 15 \Y,
v, Input voltage (at any pin) -0.5to Vpp+0.5 \")
Peot Total power dissipation (per package) 200 mw
T Storage temperature -65 to 150 °C
Top Operating temperature -40 to 85 °C

. * Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

i,"' All voltages values are refered to Vgg pin voltage.

bRDERING NUMBERS: M 7XX B1 for dual in-line plastic package

MECHANICAL DATA Dimensions in mm

33 |s1m
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M738/M740
M741/ M747

CONNECTION DIAGRAMS
For M741/M747

ws [ |LDOUTI
o [|2 1[] out2
w3 s 12[]) ou 3
ws [le nf)oure
N6 Us 10f] our's
IN7 Es 9[] ours
oo [|7 8 [Jour~

For M738/M740

FUNCTIONAL DIAGRAMS
For M741/M747

N

[

o 4 >
s

V\:)p — —'——D—Qﬁ
oo E. 14 ] NC s - ‘ S c—
> g P N B
outrt |{]3 3 p out 7 _ I : u
wo lDo . [>« . D . . o
out 2 [le " ] ouT § w - > —D !
out 3 Es ol w3 ;I["; —
so- '. Do I D{\ ,_Do ,_.: RO T” . __ ,_Do_c,
w2 Ee of] ours K - e
Lh —
ouT ¢ [7 ] ] vss ‘°°———LD° oo w — Do
| ‘\_Do_~|a I
$-1675
RECOMMENDED OPERATING CONDITIONS
Parameter VpplV) | Min.  Typ. Max. | Unit
Voo  Supply voltage 5 151 VvV
vV, Input voltage -0.5 Vppt+05]| V
Top Operating temperature -40 85| °C
tw Width of clock pulse (high or low) 5 200 ns
10 100

188




] M 738/M 740
i M 741/ M747
-

3 ATIC ELECTRICAL CHARACTERISTICS (over recomended operating conditions)

ypical values are at Ty, = 25°C

Test conditions Values
Parameter v -40°C 25°C 85°C Unit
o Voo
3 (V) (V) | Min. Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
cL Quiescent supply |Vi=Vpp 5 5 5 300
K current 10 | 10 110 600 | uA
15 ) 50 | 50 2000
Voun High level output | 15=0 5] 4.99 ! 4.99 | 4.95
: woltage 10 [ 9.99 9.99 9.95 | Y,
3 15 [14.99 : 14.99 14.95
‘'VoL Low level output | [5=0 i 5 1 0.01 : 0.01 ! 0.05
voltage | 10 ! { 0.01 ; 0.01 0.05| V
15 | | 0.01 . 0.01 : 0.05
Hoo Output drive 0.5 5| 05 . 0.5 08 . 0.45 !
b current N-channel 05| 10 1] i 1 16 . 0.95 i mA
y 05[15| 16 | 1.6 25 1.65 !
lon Output drive 45! 51 -05 -05 = -08 -0.45:
4 current P-channel 95: 10 | -1 -1 16 . 0.95, mA
3 145 16 | -1.6 ! -16 | -25 ! -1.551
I Input current vi=0! 115 f . 3 30 ! 100 ; ! LA
iy Input current Vi=Vbp: i 15 i 1 ; ] ; ] HA
DYNAMIC ELECTRICAL CHARACTERISTICS (T,.,= 25°C)
A Test conditions Values
Parameter Unit
VpplV) | Min. Typ. | Max.
tp 1.  Propagation delay 1 division 5 500
Rprq  time from inputs to: stage outputs 10 250 ns
s C_=15pF 5 1000
sztg“e”:;:: uts | °0 all outputs ns
9 P see timing diagram 10 500
3 division 5 1500 ns
‘ stage outputs 10 750
tr_H, Output transition time 5 500
THL 10 20 | ™
i — 5 0. 2.
fmax Maximum toggle frequency C. = 15pF 6 5 MHz
on all outputs 10 2 5
* Cross talk immunity level 70 dB
IC Input capacitance 5 pF

* Send a frequency of 20 kHz to input V| charge output V5, with 5 k2 and 15 pF, measure the level of the 10 kHz
" frequency present at all outputs.
Vo1 (10 kHz)

Vox (10 kHz)
*- With the exception of Vo3, the output where the 10 kHz signal is greatest is Vo x.
. This operation is repeated for all the inputs.

.. Cross talk level = 20 log
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M738/M740
M741/ M747

TIMING DIAGRAM

For M740/M747

INPUT —j

ONE DIVISION
QAR
STAGE OUT
—
50°%
TWO DIVISION
STAGE OUT S-1672
For M738/M741
INPUT -ﬁ
.y WL/—\_/_\_/-

t t

PHL PLH
ONE DIVISION
STAGE OUT E— son .\_—-/-—-—, ey

t t t t

PHL PLH THL TLH |
TWO DIVISION
STAGE OUT s0% 90% S

10 Y

THREE DIVISION
STAGE OUT j so%

t t

PHL PLH S-1677/1

= _PLH_|
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- M 750
S/MOS INTEGRATED GIRCUIT

PRELIMINARY DATA

STAGE COUNTER WITH INTERMEDIATE OUTPUT AT THE 16th STAGE

) LOW QUIESCENT POWER DISSIPATION
) WIDE SUPPLY VOLTAGE RANGE: 3 to 17V
FULLY PROTECTED INPUTS
INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
) ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS
) TEST OUTPUT AVAILABLE
) MOTOR DRIVE BRIDGE CONFIGURATION OUTPUT

Fhe M750 is a 23 stage binary counter in COS/MOS technology in a single monolithic chip. An inverter
available for crystal oscillator application in which the function of the trimmer capacitor has been
en over by the variable frequency divider comprised in the IC and used to set the correct output
uency. For this purpose seven adjustment terminals are provided on the M750: they are used to set
divider ratio to the required value with an accuracy of 10-¢. The adjustable frequency divider has
n designed in such a way that the maximum output frequency is set when all adjustment terminals
ye either open-circuit or connected to pin 16. If one or more adjustment terminals are grounded (taken
y pin 14), the output frequency decreases. With an oscillator frequency of 4.194812 MHz the bridge
jonfiguration outputs supply two symmetrical square wave signals whose frequency is 0.5 Hz; the pulse
uty factor is 0.5 and their relative delay is of half period. The intermediate output provides a 64 Hz
nal with pulse duty cycle of 50%. The by-four-divided oscillator frequency may be checked at a
arate test output (pin 9) non-reactive with respect to the oscillator. The device is available in 16 lead
, al in-line plastic or céramic package.

BSOLUTE MAXIMUM RATINGS*

EDD **  Supply voltage -03to +17 \%
2, 13 Output current 30 mA
ot Power dissipation at Ty, = 25°C 200 mw
Top Operating temperature range -40to +85 °C
[stg Storage temperature range -55to +125 °C

F* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is

_a stress rating only and functional operation of the device at these or any other condition above those indicated in
" the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
" extended periods may affect device reliability.

E* All voltages values are refered to Vgg pin voltage.
4

3

DERING NUMBERS: M750 B1 for dual in-line plastic package
M750 D1 for dual in-line ceramic package frit seal

4
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M750

MECHANICAL DATA (dimension in mm)

For dual in-line ceramic package, frit seal

For dual in-line plastic package

74m3% 7qmax
— :
: AT O = — €75
t bt i ; 14t
fo om) 's 0z
048] 1254
046} f2se 17.78 838
12.78 104m e
mﬂ\ll P087 -8 20"‘“
Amnnonn nNnNnnonn
% 9 3 9
f D
b 8
. . ToooOgog
guoaguouooaoau
PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM
2 3 & S 6 7 8
auror ™ Voo Voo Voo
1: NC I j_
[’ s |IJ@‘ ADJUSTABLE DIVIDER
n‘ OUTPGT ~ OSC.IN
FREQUENCY ?
ADJUSTMENT |‘1 outPut i
INPUTS 0sC. ouT
08C. INPuT Vs =1 TESTYS 1V INTERMEDIATE
Vpp=16 ouTPUT ouTtPUT
[ 05C.oUTPUT s-a3
[ TEST QUTPUT
Vi
* I | I | I | | pin12
vss
Voo
pin13
vss
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: for general applications 3t016.5 A\
for oscillator starting 6to 16.5 \
V; Input voltage Vpp to Vss \
R Output load resistance between pin 12 and 13 300 Q
Top Operating temperature -40to +85 °C
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M 750

ATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter Vo | Voo -40°C 25°C 85°C Unit
v | v Min. | Typ. [ Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
'oH Output high | o 6 | 5.99 599| 6 5.95 v
+ voltage oH 12 [11.99 11.99] 12 11.95
foL Output low | 0 6 0.01 0 0.01 0.05 v
F Voltage oL 12 0.01 0 |00 0.0
N Outputdrive pin 2 6 | 105 10 | 1256 6.5
; current N-chan.| 15_13 12 17 1651 20 65 mA
p Output drive pin 4 6 |-105 -10 (-125 -6.5
currentPchan. | 1213 [0 | 12 | -17 -165| -20 6.5 mA
oN Current s
t consumption lo=0 12 3 mA
£

T Y

At quartz frequency of 4.194.812 Hz.

bYNAMlC ELECTRICAL CHARACTERISTICS (T,,,n= 25°C, quartz frequency 4.194.812 Hz)

. Test conditions Values

: Parameter v M750 D1 M750 B1 Unit
: bb

v) Min. l Typ. ] Max. | Min. I Typ. l Max.

—

fr  Frequency test 12 1.048703 1.048703 Hz

0 output

lro" Output frequency 12 0.5 05 Hz

Afoy Range output

fo frequency adjustment 12 S £ ppm
?o To?al bridge output R_= 3000 6 300 300 a

: resistance

*+ At the centre position of the variable divider.
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M 750

APPLICATION CIRCUIT

64 Hz OUT

® N ;W N =

M750

560N

* __}
[~ NC 1evf fm}f

$-3340.
_—'{D 4.194.812 Hz o

[— TEST OUTPUT
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| 101
0S/MOS INTEGRATED CIRCUIT

PRELIMINARY DATA

TOUCH TONE GENERATOR

® 25105V SUPPLY
® INTERNAL PULL-UP WITH DIODE PROTECTION ON ALL INPUTS
® ON CHIP CRYSTAL CONTROLLED OSCILLATOR: 4.433619 MHz
® INTERNAL CAPACITORS FOR THE CRYSTAL OSCILLATOR
® LOW HARMONIC DISTORTION
® HIGH BAND TONES PRE-EMPHASIS

‘The M751 can provide all tone frequency pairs required for the Touch Tone Dialling System. The output
frequencies are obtained from an internal crystal controlled oscillator whose frequency is reduced in two
independent programmable counters. The dividing ratio is controlled by the selected key. The circuit is
?to be used with 4 x 4 matrix keyboard which generates 4 rows and 4 columns input signalsina 2 by 8
contacts closed to ground format. If two or more keys are activated simultaneously no-illegal tones are
sent on the line; if only one contact per each key is grounded, the selected column or row tone is gener-
ated. An internal buffer is provided to achieve a 2 pole low-pass active filter requiring only 4 external
passive components. The filtered output tone must be adequately interfaced to the telephone line.
The device can be supplied in plastic or ceramic 16 pin dual in-line package.

ABSOLUTE MAXIMUM RATINGS*

Voo ** Supply voltage -0.5to Vpp +5.5 \Y
Vv, Input voltage -0.3to Vpp +b.5 \Y)
Top Operating temperature range -25 to +50 °C
Tae Storage temperature range -55 to +125 °C
Piot Power dissipation 400 mwW

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicate in
the "Recommended operating conditions” section of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect device reliability.

®* All voltages are refered toVgg pin voltage.

ORDERING NUMBERS: M751 B1 for dual in-line plastic package
M751 D1 for dual in-line ceramic package
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M 751

MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package

Dual in-line plastic package
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M 751

ELECTRICAL CHARACTERISTICS (All parameters are 100% tested at 25°C, T ;mp= 25°C)

Values
Parameter Test conditions Unit
Min. I Typ. ] Max.
DC CHARACTERISTICS
"
2 Vpp Voltage supply range 25 3 5 \"
[
‘g Vpp  Operating supply range Vpp=3V 25 3.5 mA
linn Input high current Vpp= 3V
2 Vip = 3V L
2
£ | Input low current Vpp= 3V
INL pu curren DD = -
Vi =0V 1 25 nA
]
» g loL  Outputsink current at digital | Vpp=3V  See note 1 200 A
3 frequency output VoL=1V
AC CHARACTERISTICS
Af/f Maximum output tones frequency At crystal frequency 0.4 1.2 %
' tolerance fo = 4.433619 MHz
Vo F Nominal output amplitude lower Vpp=3V 150 175 200 |[mVpp
tones at filter tone output; pin 14 See note 2
VHF  Nominal output amplitude high Vpp= 3V 195 220 245 |mVpp
| tones at filter tone output; pin 14 See note 2
Preeamphasis 1 2 3 dB
Vpc  Continuous output at filter tone Vpp= 3V 1.1 \
output; two tones activated See note 3
Unwanted frequency components __f =3.4 KHz -33 |dBm
f =50 KHz -80 |dBm
Total harmonic distortion for single 2 %
frequency
tg Start-up time Vpp= 3V 3 5 ms
See fig. 2
tr Maximum voltage supply rise time Vpp= 3V 0.5 ms
See fig. 2
‘Note 1: Digital frequency output is open drain.

The value of the alternative output component (VLF, VHF) at two different conditions of supply voltages

can be related as follows:

VLF'(HF) (mVpp) = VLF (HF) (mVpp)

Voo’
oD

The value of the continuous output component (Vpc) at two different conditions of supply voltages can

be related as follows:

Voo
Vper (V) = Vpe (V)
DC DC Voo

gepas
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M 751

TEST CIRCUIT AND START UP TIME DEFINITION

FROM TEST
MACHINE

APPLICATION CIRCUIT

1 c2  C)  c4
1209 1336 1477 1633
Hz Hz Hz Hz
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M 752
i0S/MOS INTEGRATED CIRCUIT

PRELIMINARY DATA

o

r
116 STAGE COUNTER

50 LOW QUIESCENT POWER DISSIPATION

® WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

® FULLY PROTECTED INPUTS

»' INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
'P ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

® TEST OUTPUT AVAILABEL
® MOTOR DRIVE BRIDGE CONFIGURATION OUTPUT

The M752 (standard temperature range) is a 16 stage binary counter in COS/MOS technology in a single
‘monolithic chip. An inverter is available for crystal oscillator application in which the function of the
¥rimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
Eset the correct output frequency. For this purpose seven adjustment terminals are provided on the M752:
they are used to set the divider ratio to the required value with an accuracy of 10-¢. With an oscillator
,"frequency of 4.194812 MHz the bridge configuration outputs supply two symmetrical square wave
signals whose frequency is 64 Hz; duty cycle is 50% and their relative delay is of half period. The adjust-
able frequency divider has been designed in such a way that the maximum output frequency is set when
;gll adjustment terminals are either open-circuit or connected to pin 16. If one or more adjustment ter-
minals are grounded (taken to pin 14), the output frequency decreases. If all adjustment terminals are
grounded, the output frequency is reduced by 242 ppm. The by-four-divided oscillator frequency may
be checked at a separate test output (pin 9) non-reactive with respect to the oscillator. Based on this
check the output frequency and consequently the accuracy of the clock may be adjustable at the ter-
minals 2 . . . 8 by means of the variable frequency divider. The device is available in 16 lead dual in-line
plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Voo ** Supply voitage -0.3 to +17 Y,
112, li3 Output current 30 mA
Piot Power dissipation at Tamp= 25°C 200 mwW
Top Operating temperature range -40to +85 °C
Tao Storage temperature range -565to +125 °C

* Stresses above those listed under “Absolute Maximum Ratings’’ may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** All voltages are referred to Vgg pin voltage.

ORDERING NUMBERS: M752 B1 for dual in-line plastic package
M752 D1 for dual in-line ceramic package, frit seal
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PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM
2 13 |4 s |s 78
Vpp=16
FREQUENCY ADJUSTMENT LOGIC
Yoo YO0 Vssslb
T NC «1
NC Voo I #
NC
vs ADJUSTABLE DIVIDER‘J—-I K
oot
FREQUENCY
ADJUSTMENT ourtPuT i
INPUTS NMIQUARTZ 10/QuaRTZ 'ESY‘S
0SC. INPUT INPUT OuTPUY ourPuT s s
0sC.ouTPUT
pin 12
vss
Yoo
pin13
Vss
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: for general applications 3t016.5 Y
Vbb for oscillator starting 6to 16.5 \
V; Input voltage Vpp to Vgs v
R_ Output load resistance between pins 12 and 13 1 Ka
Top Operating temperature -40 to +85 °C

M 752

MECHANICAL DATA (dimension in mm)

For dual in-line ceramic package, frit seal

For dual in-line plastic package
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M 752

R

:BTATlC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter Vo | Voo -40°C 25°C 85°C Unit
V) V) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.

Vown Output high 6 | 599 599| 6 595
’ voltage low=0 12 [11.99 11.99] 12 11.95 v
VoL Output low 6 0.01 o |o001 0.05

voltage o0 12 0.01 o |o0o01 oos| ¥
Ion  Output drive pin | 2| 6108 10 [125 6.5

e el 12-13[ 2 | 12 | 17 165 | 20 65 mA
lpp Outputdrive pin 4 6 [-105 -10 |-12.6 -6.5

pechannel | 12713 [0 [ 12 | -17 “1655| 20 65 mA
oN . Comeemption | 107 0* 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T, »= 25°C, quartz frequency 4.194.812 Hz)

" Test conditions Values
Parameter Voo M752 D1 M752 B1 Unit
v} Min. I Typ. I Max. | Min. l Typ. l Max.
F
fr requency test 12 1.048703 1.048703 Hz
output
fo ** Output frequency 12 64 64 Hz
Afg Range output
fo frequency adjustment 12 121 12 ppm
Ro Tofal bridge output R, = 3009 6 300 300 Q
resistance

** At the centre position of the variable divider.
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M 752

APPLICATION CIRCUIT

® N o0 W N =

M752

560N

L

—NC

S

. ©
———{ULJS‘.MI Hz

[— TEST OUTPUT

16V

{3—O0+v

10 pF

$-335411
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M 754
£0S/MOS INTEGRATED CIRCUIT

PRELIMINARY DATA

23 STAGE COUNTER WITH INTERMEDIATE OUTPUT AT THE 16th STAGE

LOW QUIESCENT POWER DISSIPATION

25% OUTPUT PULSE DUTY CYCLE

WIDE SUPPLY VOLTAGE RANGE: 3to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

TEST OUTPUT AVAILABLE

MOTOR DRIVER BRIDGE CONFIGURATION OUTPUT

The M754 (standard temperature range) is a 23 stage binary counter in COS/MOS technology in a single
monolithic chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose seven adjustment terminals are provided on the M754;
they are used to set the divider ratio to the required value with an accuracy of 10-6. The adjustable
frequency divider has been designed in such a way that the maximum output frequency is set when all
adjustment terminals are either open-circuit or connected to pin 16. If one or more adjustment terminals
are grounded (taken to pin 14),the output frequency decreases.With an oscillator frequency of 4.194812
MHz the bridge configuration outputs supply two square wave signals whose frequency is 0.5 Hz; the
pulse duty factor is 0.25 and their relative delay is of half period. The intermediate output provides a
64 Hz signal with pulse duty cycle of 50%. The by-four-divider oscillator frequency may be checked at a
separate test output (pin 9) non-reactive with respect to the oscillator. The device is available in 16 lead
dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Voo **  Supply voltage -03 to +17 \"
l12, lh3 Output current 30 mA
Piot Power dissipation at T, = 25°C 200 mw
Top Operating temperature range -40to +85 °C
Teg Storage temperature range -55to +125 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for

+ extended periods may affect device reliability.

** All voltages are referred to Vgg pin voltage.

ORDERING NUMBERS: M754 B1 for dual in-line plastic package
M754 D1 for dual in-line ceramic package frit seal
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M 754

MECHANICAL DATA (dimension in mm)

For dual in-line ceramic package, frit seal For dual in--line plastic package
74m* 7qmax
€71 f ] g_._
E|x T @l &
i IEH i 0 .25
o 025 || f 2 0.25
0.45 2.54
046 o f2se 17.78 838
17.78 | 104™ oo T
0™ cos7-a 207
nnAnNnnQQ aoNnnNnOonnaon
3 9 % 9
1 8
\ s ToogogoooOg

PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM

ADJUSTMENT L OGIC

INTERMEOIATE
ouTPUT

Yoo Voo
Vm I

I z NC
[J vgg 11 SQUARER 4 ADJUSTABLE DIVIDER
0SC.IN

[é ouTPUTY I
. [TYe S—
‘REQUENCY
ADWSTMENT [ outeurz O5C- OUT l
N :

l 0SC. INPUT Vss s TESTYS |‘mv£nu£0mt£

- Voo:16 outPuT ouTPUT —

0sC.ouTPUT

[ TEST OUTPUT
5-3)55 Pin13

out

I | Pin12

out2

RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage: for general applications 3to 16.5 \)

for oscillator starting 6to 16.5 \Y
V; Input voltage Vpp to Vss \
Ry Output load resistance between pins 12 and 13 300 Q
Top Operating temperature range -40 to +85 °C
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M 754

ISTATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

¥

Test conditions Values
1 Parameter v v -40°C 25°C 85°C Unit
b o DD
V) | v) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
1Vou Output high Coo 6 | 599 599| 6 5.95 v
voltage OH 12 [11.99 11.99] 12 11.95
VoL Output low oo 6 0.01 0o |o01 0.05 v
voltage oL 12 0.01 o |[o01 0.05
1ipn Output drive pin 2 6 | 105 10 [125 6.5
1 current 12-13 mA
P-channel - 2 12 17 165 | 20 6.5
Ipp Output drive pin 4 6 |-10.5 -10 |-12.5 -6.5
current mA
N-channel 1213 10 | 12| 17 -16.5 -20 -6.5
lon Current s
consumption lo=0 12 3 mA

* At'quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,,= 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter vV M754 D1 M754 B1 Unit
DD
V) Min. | Typ. | Max. | Min. | Typ. I Max.
fr Frequency test 12 1.048703 1.048703 Hz
output
fo**  Output frequency 12 0.5 0.5 Hz
Afg Range output
fo frequency adjustment 12 121 12 ppm
Ro ToFaI bridge output R_= 3000 6 300 300 Q
resistance

** At the centre position of the variable divider.
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M 754

APPLICATION CIRCUIT

64 Hz OUT

® N v W N =

M754

5600
— —— L +V
[~ NC 16V 10 F
[ e
1_§
] I—‘ S5-3358
7[] 4.194.812 Hz

[— TEST OUTPUT

206



0S/MOS INTEGRATED CIRCUIT

§O—CHANNEL REMOTE CONTROL TRANSMITTER

® LOW POWER DISSIPATION IN TRANSMISSION

® QUASI-ZERO STAND-BY CURRENT

‘® WIDE SUPPLY VOLTAGE RANGE

® INPUTS FULLY PROTECTED

@ HIGH NOISE IMMUNITY

‘® INTERLOCK PREVENTS INCORRECT SELECTION

The M 1024 is a monolithic integrated circuit intended for remote controlled systems in which 30 dif-
ferent ultrasonic frequencies are used to transmit 30 commands.

“The M 1024 comprises an oscillator circuit, a variable and a fixed frequency divider, a decoder and a com-
‘mpand error protection. The circuit is produced in COS/MOS technology. In conjunction with the ultra-
sonic Receiver M 1025 a complete remote control system can be realized. The device is available in a
A6-lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vop'* Supply voltage -0.5t0 12 \%
v, Input voltage -0.5to Vpp +0.5 \
Hol Output current 10 mA
Prot Total power dissipation 200 mw
Tstg Storage temperature -65to 150 °C
Top Operating temperature -25to0 70 °C

* Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** All voltages value are referred to Vgg pin voltage.

ORDERING NUMBER: M 1024 BS

MECHANICAL DATA Dimensions in mm
YA il

14t

LS

3

04 . 250 LAE—I
207 - .

nDnononrnn
D f

LU uUuuy
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PIN CONNECTIONS

BLOCK DIAGRAM

a by - '
OSCILLATOR t 1 ,5] Voo
IN st |sr ST
ggennron o e L
our . T
IN a IE ] Vg5 ; -
ERROR 2 ot 11 to
N b {l« 1] N1 oarc o DEConER
IN ¢ [ 5 12] N K ¥ NHiBIT |:
ENABLE/RESET NTI ENABLE
IN d (e ] IN - ’_—__}_‘E'T:U
IN e [ 7 10]) IN h 1 U
Nt [ 8 9 ] l FIXED PROGRAM- _’_1 FIXED outPUT ur'#‘x
IN g 1.;,::35 r}__, OSCILLATOR -1 D(.Vzll)]Eﬁ ] :.‘v?;:a DI(:I;I‘):R =1 eurrer
$-1530n1 ; RESET * ? ?
wey oot ]
$:1831
TRUTH TABLE (f; = 4.4336 MHz)
ﬁz:‘g:: Inputs Output Frequency
a b c d ] f '] h i k |
1 H H H H L H H L H H H 33945 Hz
2 H H H H L H H H H H L 34 291 Hz
3 H H H H L H L H H H H 34 638 Hz
4 H H H H L H H H H L H 34 984 Hz
5 H H H H L L H H H H H 35 330 Hz
6 H H H H L H H H L H H 35677 Hz
7 L H H H H L H H H H H 36 023 Hz
8 L H H H H H H H L H H 36 370 Hz
9 H L H H H L H H H H H 36 716 Hz
10 H L H H H H H H L H H 37 062 Hz
11 H H L H H L H H H H H 37 409 Hz
12 H H L H H H H H L H H 37 755 Hz
13 H H H L H L H H H H H 38 101 Hz
14 H H H L H H H H L H H 38 448 Hz
15 L H H H H H L H H H H 38 794 Hz
16 L H H H H H H H H L H 39 141 Hz
17 H L H H H H L H H H H 39 487 Hz
18 H L H H H H H H H L H 39 833 Hz
19 H H L H H H L H H H H 40 180 Hz
20 H H L H H H H H H L H 40 526 Hz
21 H H H L H H L H H H H 40 872 Hz
22 H H H L H H H H H L H 41 219 Hz
23 L H H H H H H L H H H 41 565 Hz
24 L H H H H H H H H H L 41912 Hz
25 H L H H H H H L H H H 42 258 Hz
26 H L H H H H H H H H L 42 604 Hz
27 H H L H H H H L H H H 42 951 Hz
28 H H L H H H H H H H L 43 297 Hz
29 H H H L H H H L H H H 43 643 Hz
30 H H H L H H H H H H L 43 990 Hz
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'DESCRIPTION

The truth table shows the 30 ultrasonic transmission frequencies used in i wireless transmission of re-
gmote control commands to the receiver. These frequencies are derived frora the frequency of a quartz
Tontrolled oscillator with the aid of a variable frequency divider operating on the blaking principle.
@his is accomplished by blanking out between 1 and 30 out of every 128 pulses of the oscillator fre-
quency (4.4336 MHz). The variable divider is preceded by a flip flop which halves the quartz frequency.
®Fhe variable divider is followed by a fixed divider which divides by 50. It reduces the jitter, which is
wnavoidable when using the blanking principle, to negligible values. The expression for the ultrasonic
:putput frequency is £, (97 + N)

° 12 800
‘wherein N is the channel number and f; = 4.4336 MHz (sub-carrier frequency). The space between two
adiacent ultrasonic frequencies is 346.4 Hz.
The inputs accept a 2 of 11 code: by connecting simultaneously to Vgg one of a to e and one of f to |
:input, a 5 bit word is generated internally and applied to the variable divider. The relative frequency is
thus available at the output.
-An error protection circuit prevents incorrect operation. Under these conditions the oscillator will not
tart to operate, and the frequency divider is held in a defined position.
Since consumption under standby conditions is very low, the ultrasonic transmitter need never be
switched off. The selected frequency appears at the output when the threshold voltage is exceeded at the
-two control inputs. A threshold voltage hysteresis ensures that AC voltages which may be superimposed
‘on the input voltage cannot falsify the actuation.

RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage 7 to 9 \%
Vv, Input voltage 0trVpp \%
f; Oscillator frequency 44336 MHz
Ton Operating temperature -25t0 70 °C

STATIC ELECTRICAL CHARACTERISTICS(over recommended operating conditions)

e

Values at 25°C

Parameter Test conditions Unit

Min. Typ. Max.
lcc  Quiescent supply current Vpp=9V all inputsat Vpp 2 10 HA
lce Supply current Vpp= 9V 15 3 mA

- oscillator running
- ultrasonic freq. output open

h Input current Vpp= 9V V,=0+ Vpp 10.01] 111 uA

Ton High level output resistance Vpp= 7V log=-1mA 0.5 1 kQ
(on state)

fon Low level output resistance Vpp=7N loL=0.2mA 1.6 3 k2
(on state)

V1L Positive going threshold voltage at Vpp=9V 4.5 \

the inputsa to |

Vtne Negative going threshold voltage at Vpp= 9V 4.1 \
the inputs a to |
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TYPICAL APPLICATION

—QO9v
‘anr
il IN
0SC. IN Voo out B8C 108
4 10
pvira=1 N M 1024
MMosc. our vss |4 Oves
47pF al of c[ of ¢ o[ of n| i 1
- - - -1
Voo Voo
47 k0 INPUT CIRCUIT FOR 2Ma INPUT CIRCUIT FOR
MECHANICAL MO TOUCH CONTACTS
CONTACTS a'(C -0Oa
100pF

a' a
—J(Vss $-240011
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M 1025
0S INTEGRATED CIRCUIT

:30-CHANNEL REMOTE CONTROL RECEIVER

.® 3 ANALOG OUTPUT SIGNALS

{® 5 BINARY-CODED INPUT/OUTPUT LINES

® MAINS SWITCH OUTPUT

® MUTING FUNCTION

'@ NORMALIZATION OF ANALOG SIGNALS

:® STORAGE AVAILABILITY OF ANALOG SIGNALS

nThe M 1025 is a monolithic integrated circuit intended for a remote-controlled system in which 30 differ-
“rent ultrasonic frequencies are used to transmit 30 control commands. The recommended transmitters are
;the M 1024 or the M 1124. The M 1025 measures the frequency of the arriving signal by counting the
i eycles during a fixed measuring time determined by a 4.433 MHz quartz crystal. All ultrasonic commands
f‘-are converted into a coded 5-bit output signal and issued in pulsed form on 5 parallel lines. Nine of the
1 thirty commands are memorized and used inside the M 1025;they can also be selected directly by a 5-bit
:word applied to the input/output binary lines(A to E) The further 21 commands are for free application ;
“dlf‘ferent TV channels are selectable if a decoder is connected to the outputs. Six of the nine memorized
“commands give output signals for controlling three analog values, e.g. volume, brightness and colour
isaturation. These signals are continuously delivered in square waveform; the duty cycle can be varied so
*determining the level of the analog value. Even when the mains voltage is not available, the latest analog
value may be stored with a minimum of power by means of a battery or accumulator. The M 1025 is
_constructed in low-threshold P-channel silicon gate technology and is supplied in a 16-lead dual in-line
plastic package with copper insert. Three different types are available, .CA, CB, CAZ, which differ as
- specified in the table below.

Type MAINS ON by commands (see truth table for the definition of N)
CA N =1and N = 15 to 30 (program selection)

CB N = 15 to 30 (program selection)

CAZ N=1

ABSOLUTE MAXIMUM RATINGS*

Vopo: Vooi* Supply voltages -20to 0.3 Vv
v, Input voltage -20to 0.3 \%
lo Output current (pins 2, 3,4,6,7,8,9, 11, 12) 15 mA
Piot Total package power dissipation 1 W
Tstg Storage temperature -65 to 150 °C
Top Operating temperature -25to0 70 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** All voltages values are refered to Vgg pin voltage.

ORDEﬁING NUMBERS: M 1025 B5 CA
M 1025 B5 CB
M 1025 B5 CAZ

Supersedes issue dated 12/78 1 11/79



M 1025

MECHANICAL DATA (dimensions in mm)

PIN CONNECTIONS

7ymas
= ] E—é_ Vss Ig 6] Voo
b &
L _o'l I vorvme out-wvi  [|? 8] cLock N
Ve
- 025 BRIGHTNESS OUT-8A[|3 "]rngc'i;::g?":a
0.45 4
L' 2.5 COLOUR sl 3 NOTE 2
17.78 8.38 SATURATION OUT-CS
207" #0019 STORAGE SUPPLY Vo5 2] ot A
MAINS SWITCH 0uT an[|6 | INOUT B
ann '
= 00 r:l INIOUT  E g 1] NOTE 1
:) INIOUT D {ls ] INIOUT €
! [
e NOTE 1: THIS PIN MUST BE LEFT OPEN OR CONNECTED
Ve
ss
NOTE 2: THIS PIN MUST BE LEFT OPEN
S 1537
cLOCK PHASE
wPuT O] Gener TIMING
RESET T
LOGIC
ULTRASONIC ULTRASONIC
FREQUENCY FREQUENCY
INPUT O CONTROL
R
ULTRASONIC
PULSE —OvL
COUNTER ANALOG
SIGNAL |—OBR{ OUT
— Us LINES LoGIC
L... - l—~Ocs
DIRECT
NPT S LINES | outeur
LoGIC LoGic -
MAINS MAINS
outeut
ﬁs LINES 1}:0 DECOD ON/OFF le—sO ON/OFF
5 LINES LOGIC ouT (IN
INPUT/OUTPUT LOGIC
5-1538

RREN

DIRECT INPUT/QUTPUT LINES
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M 1025

~yTeory

RUTH TABLE (Clock frequency, f = 4.4336 MHz)

SRR it oS

¥ON Ultrasonic Command Code
r Frequency E A 8 c b
Eﬁ
o CA, CAZ types: MAINS ON/OFF**
L- 1 33945 Hz CB type: MAINS OF F** H L H H H
B2 34 291 Hz MUTING ON/OFF L L H H H
:3 34 638 Hz Colour saturation (CS)+ H H L H H
Y4 34 984 Hz Normalisation (*) L H L H H
;5 35 330 Hz Colour saturation (CS) — H L L H H
Y8 35677 Hz S1 L L L H H
L 7 36 023 Hz Brightness (BR)+ H H H L H
s 8 36 370 Hz S2 L H H L H
9 36 716 Hz Brightness (BR) — H L H L H
i 10 37062 Hz s3 L L H L H
:;' 1 37 409 Hz Volume (VL) +; MUTING OFF H H L L H
3 12 37 755 Hz sS4 L H L L H
13 38 101 Hz Volume (VL) — H L L L H
214 38 448 Hz S5 L L L L H
;15 38 794 Hz Program 1 H H H H L
« 16 39141 Hz Program 2 L H H H L
17 39 487 Hz Program 3 H L H H L
" 18 39833 Hz Program 4 L L H H L
19 40 180 Hz Program 5 H H L H L
b 20 40 526 Hz Program 6 L H L H L
il 40 872 Hz Program 7 . H L L H L
L2 41219 Hz Program 8 CA, CB types: L L L H L
D23 41 565 Hz Program 9 all these H H H L L
. 24 41912 Hz Program 10 :2:"6’;2":: L H H L L
25 42 258 Hz Program 11 H L H L L
26 42 604 Hz Program 12 MAINS ON** L L H L L
27 42 951 Hz Program 13 H H L L L
28 43 297 Hz Program 14 L H L L L
29 43 643 Hz Program 15 | H L L L L
L 30 43 990 Hz Program 16 / L L L L L
. S1 to S5 are additional commands.
¢ * The Normalisation command sets the colour saturation to a pulse duty cycle of 16/31 and the

[

ING to restore the previous volume level.

tECOMMENDED OPERATING CONDITIONS

- brightness to a pulse duty cycle of 18/31; this command has no effect on volume, uniess MUTING has
been inserted: in this case the volume is restored, without changing the duty cycle.
** |f MUTING has been commanded, each MAINS OFF or MAINS ON command also acts on MUT-

Voo  Supply voltage -18+1 Y
Yop1 Storage supply voltage: - D/A signal storing -10to Vpp \%
: - No storing 0 \%
v Input voltage 0toVpp Vv
5 Input clock frequency 44336 MHz
lop Operating temperature -25t0 70 °C
[ Supply voltage rise time max 100 ms
lo Output current (pins 2-3-4-6-7-8-9-11-12) max [2.5] mA
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M 1025

STATIC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions)

(Typical values are at T,y,= 25°C)

Values

Parameter Test conditions and notes Unit
Min. Typ. Max.
lop Supply current Vpp= -19V 22 35 mA
Ipp1 Storage supply current Vpp1=-19V 0.2 mA
fon Output resistance (on state) Vpp=-18V, R =2k& 1 kQ
pins 2, 3, 4,6
fon Output resistance (on state) Vpp= -18V, R =3.9k& 5 k2
pins 7,8,9, 11,12
DIRECT INPUTS (7, 8,9, 11, 12, 6)
ViH High level input voltage -1 Vgs
ViL Low level input voltage Voo -4 v
CLOCK INPUT (pin 15)
Vipp Input peak to peak voltage swing Signal applied without DC 4 8 v
(sinusoidal) voltage
ULTRASONIC FREQUENCY INPUT (pin 14)
Vipp Input peak to peak voltage swing Signal applied without DC 500 Vob mV
voltage -
DYNAMIC ELECTRICAL CHARACTERISTICS (Clock frequency f = 4.4336 MHz)
Parameter Min. Typ. Max. Unit
t1 Ultrasonic input acceptance time (except MAINS and MUTING 1155 ms
commands)
ty Ultrasonic input acceptance time (for MAINS and MUTING 669.8 ms
commands)
t3 Direct inputs acceptance time (except MAINS and MUTING 69.3 ms
commands)
ta Direct inputs acceptance time (for MAINS and MUTING commands) 600.6 ms
ts Output activation delay (including acceptance time) for all commands 115.5 ms
except MAINS and MUTING
te Output activation delay (including acceptance time) for MAINS and 669.8 ms
MUTING commands
t7 Analog-output step to step response time 1848 ms
tg MAINS OFF to ON acceptance time plus activation time from MAINS 10 us
input-output
f Analog-output frequency 8.9 kHz
[»] Analog-output frequency duty-cycle 1/31 30/31 -
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M 1025

TR TR T R e

;

{DESCRIPTION

¥

?;The function of the M 1025 is explained by reference to the various pins as follows:

¥

¥
?in 1- vSS .
he substrate of the integrated circuit is connected to this pin. It is the reference point for all voltage

arameters of the device, and is to be connected to the highest potential of the supply voltage.
‘Examples: Vss=0V Vpp=-18Vor Vg=+18V Vpp=0V

.Pm 5 - Vpp: storage supply voltage

f the last-stored D/A information is to be preserved when the mains plug has been disconnected, -10V
tat least should be fed to pin 5. The current consumption of the memory is typically 0.2 mA. The voltage
NVpp;1 should be applied before |Vppl falls below 16V. If the storing function is not required, Vpp; has
fto be connected to Vgs: in this case, when Vpp is applied, the analog control signals are set at the
?&ormalized position.

J’ln 14 - Ultrasonic frequency input

;,The amplified ultrasonic signals of 500 mV peak to peak at minimum are applied to this pin via a capaci-
*tor to remove DC voltage. The input waveform must be present for more then 115.5 ms to allow the
fcommand to be accepted. Exceptions are the MAINS and MUTING commands which have a 669.8 ms
.acceptance time. Internal control logic suppresses input frequencies greater than 55.4 kHz and lower
“than 27.7 kHz. Due to the recognition system, the ultrasonic transmission frequency of 33.9 kHz may
fﬂuctuate by * 0.51% and the frequency of 44.0 kHz by * 0.39% without causing errors.

£
“Pin 15 - Clock input

;The clock input has to be connected via a capacitor to a 4.4336 MHz quartz controlled oscillator, whose
“output peak to peak voltage has to be comprised between 4 and 8V.

.Pins 2 - 3 - 4 - D/A outputs

The outputs CS (colour saturation), BR (brightness) and VL (volume) are the drain of the output tran-
“sistors. A square wave output voltage is produced when resistors are inserted between the outputs and
:Vpp. The frequency of these square waves is 8.93 kHz. The pulse

-duty cycle is variable in 30 steps between 1/31 and 30/31(see fig. 1).

-115.56 ms after the onset of an ultrasonic or direct binary command,

:the pulse duty cycle is advanced by one step. In the case of a con-

:tinuous command, further advances follow at intervals of 184.8 ms

-until the final value is reached. The time needed to make the entire Fig. 1

variation is 5.543 seconds. When the supply voltage is applied, with

‘Vpp1= 0, the D/A outputs are normalized with the following pulse

+duty cycles: output colour saturation = 16/31; output brightness = 'ss I

.18/31; output volume = 10/31; if Vpp; pin has been maintained at o |

{its correct voltage, the last stored information is preserved. The com- Loai1c

#mand N = 2 switches on or off, the VL output transistor, with a PINS 2-3-4
‘delay time of 669.8 ms acting as a sound ON/OF F-switch. The com- T1ExTERNAL
-mand N = 4 (normalisation) sets outputs CS and BR to a pulse duty RESISTOR
‘eycle of 16/31 and 18/31, but this command has no effect on the ‘oo -

‘output VL, unless MUTING has been previously commanded. In this

.case the command N=4restores the volume. If the MUTING has been vss 1131 OUTPUT
commanded, the volume can also be restored with the command Voo —"———IL—-W" CycLE
“WL+, provided that the circuit is not in the stand-by position. In - vss '"—"_mm outPUT
‘any case the MUTING command is cancelled by a MAINS ON or Yoo outy. cveLe
FOFF command. e
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M 1025

DESCRIPTION (continued)
Pin 6 - MAINS ON/OFF output/input

For the purpose of switching the TV set ON or OFF ultrasonically, the input signal must be present at
least for 669.8 ms. Thereafter the mains flip flop toggles, controlling an open drain transistor (see fig. 2).

After power supply is applied, the mains flip flop is set independently
of Vpp, so that the output transistor is off. When the output tran-
sistor is off, the D/A-converters are locked, i.e. the output signals at
pins 2,3 and 4 cannot be varied. With M 1025 CA type, switching ON
can be obtained either by selecting one of the 16 stations or by the
power ON/OFF command. With M 1025 CB type,switching ON can
be achieved only by using one of the 16 station control commands;
with M 1025 CAZ type, only by the Power ON/OFF command. In all
types, switching ON can also be obtained connecting pin 6 to Vgg for
at least 10 us and switching OFF is obtained only by the command
N = 1 (see truth table).

Pins 7 - 8 - 9 - 11 - 12 - Direct input/output lines

Fig. 2

Vss

FROM THE
NTERNAL
FLIPFLOP

TO THE
INTERNAL
LOGIC

_,__l — oureur
14— TRANSISTOR

————e

S-1841

6 PIN §
MAINS ON/QFF

These pins serve as inputs for commands on the TV set and, also as outputs for ultrasonic transmitted
commands. Fig. 3 shows the input/output stage of one line of the circuit. The commands may be introdu-

ced directly in the form of a 5-bit word applied to the Input/Output
lines A, B, C, D and E. An input signal is only recognized as valid
if it exceeds the threshold voltage at least once in each of three suc-
cessive 23.1 ms periods, for at least 10 ps. When this happens, an
output pulse of 23.1 ms duration is generated after a processing time
of 46.2 ms. (Total delay time 115.56 ms). In the case of MAINS ON/
OFF and MUTING input commands the acceptance time is 600.6
ms; the output pulse will appear with a delay of 69.3 ms after the
acceptance time (total delay time 669.8 ms). Evidently the output
signals act on the inputs again, but this does not cause interferences
because the inputs are locked while an output signal is available. If
commands are issued either from the remote control or locally to the
television set, the local command will always override the remote
command.

Fig.4-Typical output charac- v T
teristics of the open source
transistor at pins 7,8,9,11,

+

| p—— TRANSISTOR

Fig. 3 .
T TECTION
inewr prOTES vss
o _ .
: i
Dh, Lo j¥— eyt
J

ouT O—

QuUTPUT

— TRANSISTOR

5. 1540

o 28021

12 &
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11 - Vss T
S :’15 +
T oour7s9iig
mum iy N
- s—evpp 0t
1T L =
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ASasmdis
y, M —1]
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=1
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- M 1124
‘,S/M(IS INTEGRATED CIRCUIT

B0O-CHANNEL REMOTE CONTROL TRANSMITTER

P FEW EXTERNAL COMPONENTS

) INTERLOCK PREVENTS INCORRECT SELECTION
QUASI-ZERO STAND-BY CURRENT

WIDE SUPPLY VOLTAGE RANGE

INPUTS FULLY PROTECTED

¥he M 1124 is a monolithic integrated circuit intended for remote controlled systems in which 30 dif-
ferent ultrasonic frequencies are used to transmit 30 commands.

e M 1124 comprises on oscillator circuit which does not require external components except the
fuartz. Further it comprises a fixed and a variable frequency divider, a decoder and a command error

otection. All the command inputs are pulled-up to Vpp by integrated resistors, to reduce the number
external components. Due to the relative low input impedances, the M 1124 is not suited for touch
sontacts. The circuit is produced in COS/MOS technology. In conjunction with the ultrasonic receivers
1025 or M 1130, a complete remote control system can be realized. The device is available in a 16-lead
al in-line plastic package.

!BSOLUTE MAXIMUM RATINGS*

E’* Supply voltage -0.5 to 12 Y
v, Input voltage -0.5to Vpp +0.5 \
ol Output current 10 mA
tot Total power dissipation 200 mw
Tstg Storage temperature -65 to 150 °C
& Operating temperature 0 to 70 °C

{* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is

i a stress rating only and functional operation of the device at these or any other condition above those indicate in
the “Recommended operating conditions” section of this specification is not implied. Exposure to absolute maxi-
' mum rating conditions for extended periods may affect device reliability.

¥* All voltages are with respect to Vgg (GND).

ORDERING NUMBER: M 1024 B1

‘"MECHANICAL DATA Dimensions in mm

TE
g 0.3 5
B
ousfl 256
17.78 838
EENRa
-

nlnlnlaEulalalsl
3 s
1 8
OoooOoooguugyg

gy
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M 1124

PIN CONNECTIONS

BLOCK DIAGRAM

i o - it
OSCILLATOR ﬂ N 6[] Voo
IN ST ST T
OSCILLATOR ULTRASONIC
ouT q 2 15]] FREQUENCY —
ourt ¢ — o !
. ¥ e i
IN a q 3 |L] Vss [ :
ERROR 2 ot 1Nto
we e ol wo ragteeron AN
N ¢ [ s 12]) N K [T V
ENABLE/RESET CONTROL e ENABLE
N d {ls | N =TT o e
IN e (- 10]) N B i | J
IN 1t 8 9 ] IN ' um% ﬁc'scuuuon orvoes || :noc'rrm- orviben ourpur L
9 MMz | o e [ s || BurreR
$-1530N |n:szv ¢ ? ?
UNE | __,,_.4__4'_“..,, I G
5183
TRUTH TABLE (f; = 4.4336 MHz)
!?l?:::::: Inputs Output Frequency
a b c d e ['] h i k |
1 H H H H L H H L H H H 33945 Hz
2 H H H H L H H H H H L 34 291 Hz
3 H H H H L H L H H H H 34 638 Hz
4 H H H H L H H H H L H 34 984 Hz
5 H H H H L L H H H H H 35 330 Hz
6 H H H H L H H H L H H 35677 Hz
7 L H H H H L H H H H H 36 023 Hz
8 L H H H H H H H L H H 36 370 Hz
9 H L H H H L H H H H H 36 716 Hz
10 H L H H H H H H L H H 37 062 Hz
11 H H L H H L H H H H H 37 409 Hz
12 H H L H H H H H L H H 37 755 Hz
13 H H H L H L H H H H H 38 101 Hz
14 H H H L H H H H L H H 38 448 Hz
15 L H H H H H L H H H H 38 794 Hz
16 L H H H H H H H H L H 39 141 Hz
17 H- L H H H H L H H H H 39 487 Hz
18 H L H H H H H H H L H 39 833 Hz
19 H H L H H H L H H H H 40 180 Hz
20 H H L H H H H H H L H 40 526 Hz
21 H H H L H H L H H H H 40 872 Hz
22 H H H L H H H H H L H 41 219 Hz
23 L H H H H H H L H H H 41 565 Hz
24 L H H H H H H H H H L 41 912 Hz
25 H L H H H H H L H H H 42 258 Hz
26 H L H H H H H H H H L 42 604 Hz
27 H H L H H H H L H H H 42 951 Hz
28 H H L H H H H H H H L 43 297 Hz
29 H H H L H H H L H H H 43 643 Hz
30 H H H L H H H H H H L 43 990 Hz
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M 1124

DESCRIPTION

Fhe truth table shows the 30 ultrasonic transmission frequencies used in the wireless transmission of re-
,'ote control commands to the receiver. These frequencies are derived from the frequency of a quartz
ntrolled oscillator with the aid of a variable frequency divider operating on the blanking principle.
is is accomplished by blanking out between 1 to 30 out of every 128 pulses of the oscillator fre-
ency (4.4336 MHz) divided by 2. ) .

e variable divider is followed by a fixed divider which divides by 50. It reduces the jitter, which is
imavoidable when using the blanking principle, to negligible values. The expression for the ultrasonic

?utput frequency is .- £,(97 + N)
P ° 12 800

%therein N is the channel number and f; = 4.4336 MHz (sub-carrier frequency). The space between two
iacent ultrasonic frequencies is 346.4 Hz.

"he inputs accept a 2 of 11 code: by connecting simultaneously to Vgg one of ato e and one of f to |
put, a 5 bit word is generated internally and applied to the variable divider. The relative frequency is
fhus available at the output.

}n error protection circuit prevents incorrect operation. Under these conditions the oscillator will not
Btart to operate, and the frequency divider is held in a defined position.

Bince consumption under standby conditions is very low, the ultrasonic transmitter need never be
pwitched off. The selected frequency appears at the output when the threshold voltage is exceeded at the
#wo control inputs.

;ﬁECOMMENDED OPERATING CONDITIONS

Yoo Supply voltage 6to 9 Vv

1 Input voltage 0 to Vpp \
fp Parallel resonance frequency of the quartz at C_= 10 pF 4433 MHz
rs Series resistance of the quartz at CL= 10 pF <200 Q
Top Operating temperature Oto 70 °C

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Typical values are at T,,,,= 25°C, unless otherwise specified.

Value:
Parameter Test conditions alues Unit
Min. Typ. Max.
lppL  Quiescent supply current All inputs at Vpp 2 10 HA
op Supply current Vpp=9V 15 3 mA
- oscillator running
- ultrasonic freq. output open
I Input current V=0 -20 kA
fon High level output resistance lon=-1 mA 05 1 k§2
(on state)
fon Low level output resistance loL=0.2mA 15 3 k2
. lon state)
VTH Threshold voltage of the control 4.1 Y
inputs
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M 1124

TYPICAL APPLICATION
' O9v
o e
1
0SC. IN VDD outr I3
pvoe! M 1124
¢ 0Sc. out Vss = ~OGND
a]bc}dllefgh |[k l’
i |
3 45 6 7 8 9 101 1213 5-2895/1
B et
o
L L .
|
: MATRIX
|
\ |
L,-{ L,i
o~
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M 1130
0S INTEGRATED CIRCUIT

HANNEL REMOTE CONTROL RECEIVER

PROGRAM MEMORY OUTPUTS

INTEGRATED CLOCK OSCILLATOR
SEQUENTIAL PROGRAM CHANGE COMMAND
b 5 BINARY CODED INPUT/OUTPUT LINES

e M 1130 is a monolithic integrated circuit intended for a remote-controlled system in which 30 dif-
Eerent ultrasonic frequencies are used to transmit 30 control commands. Both the M 1024 and the M 1124
i:an be used as transmitter. The M 1130 measures the frequency of the incoming signal by counting the
cycles during a fixed measuring time determined by a 4.4336 MHz quartz crystal. The accepted ultrasonic

sommands are converted into a coded signal and issued on 5 input/output lines (A to E). The 30 com-

pands can be given not only ultrasonically, but also by applying a 5-bit word to the above mentioned
fines. An additional “sequential program change” command is available only on the receiver. Signals to
control three analog values, e.g. volume, brightness and colour saturation are internally stored by the
M 1130 and continuously delivered in the shape of square wave voltages. The duty cycle of these signals
Hetermines the level of the analog value. An output is provided to drive a relay which switches the TV
Bet ON or OFF. The program output lines are provided to drive all the circuits which need a 4-bit binary
gode such as the H 770/1/2/3 quad analog switches, or the M 193 electronic program memory. The
N 1130 is constructed in a low threshold P-channel silicon gate technology and is supplied in an 18-lead
dual-in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vod* Supply voltage -20to 0.3 \%
Vi Input voltage -20to 0.3 \Y
lo Output current (pins 2 to 14 and 16) 1561 mA
Piot Total power dissipation (per package) 800 mwW
i's‘g Storage temperature -65 to 150 °C
Too Operating temperature Oto 70 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

*#+ All voltages values are refered to Vgg pin voltage.
ORDERING NUMBER: M 1130 B1
MECHANICAL DATA Dimensions in mm

71mas
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M1130

PIN CONNECTIONS

TRUTH TABLES
Table 1 (Clock frequency = 4.4336 MHz)

vss 0
BRIGHTNESS 0T (]2
coLour sat. out 3
vowume out [l
mains ONOFF  [fs
PROGRAM 0U] PC [|6
PROGRAM OUT PO [|7

D iNPUT/OUTPUT ([8

¢ weutioutput ffo

8] voo
vl auartz iNeuT
] T outeut
15 [JULTRASONIC INPUT
14[]PROGRAM OUT PB
13[] PROGRAM OUT Pa
12[J € weuT / OUTPUT

nfja ineut s outeut

10[] 8 1npUT 7 OUTPUT

Channel Ultrasonic Code
frequency Command

no. (Hz) E A B Cc ‘D
- - Sequential progr. change - Mains ON L H H H H

1 33945 Mains OFF H L H H H

2 34 291 Muting ON/OFF L L H H H

3 34 638 Colour saturation + H H L H H

4 34 984 Normalisation L H L H H

5 35330 Colour saturation - H L L H H

6 35677 S1 L L L H H

7 36 023 Brightness + H H H L H

8 36 370 S2 L H H L H

9 36 716 Brightness - H L H L H
10 37 062 S3 L L H L H
1 37 409 Volume + (Muting OFF) H H L L H
12 37 755 S4 (Fine tuning —) L H L L H
13 38101 Volume - (Muting OFF) H L L L H
14 38 448 S5 (Fine tuning +) L L L L H
15 38 794 Program 1 H H H H L
16 39 141 Program 2 L H H H L
17 39 487 Program 3 H L H H L
18 39 833 Program 4 L L H H L
19 40 180 Program 5 H H L H L
20 40 526 Program 6 L H L H L
21 40 872 Program 7 H L L H L
22 41 219 Program 8 all these commands act L L L H L
23 41 565 Program 9 also as Mains ON H H H L L
24 41 912 Program 10 L H H L L
25 42 258 Program 11 H L H L L
26 42 604 Program 12 L L H L L
27 42 951 Program 13 H H L L L
28 43 298 Program 14 L H L L L
29 43 643 Program 15 H L L L L
30 43 990 Program 16 / L L L L L

Note: S1 to S3 are additional commands.
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fable 2: Output code at pins 6, 7, 13, 14

E Program no. PA PB PC PD
4 1 L L L L
3 2 H L L L
3 L H L L
4 4 H H L L
- 5 L L H L
= 6 H L H L
3 7 L H H L
5 8 H H H L
: 9 L L L H
10 H L L H
3 1 L H L H
L 12 H H L H
13 L L H H
3 14 H L H H
. 15 L H H H
4 16 H H H H
X
e

COMMENDED OPERATING CONDITIONS

ED Supply voltage -18 +1 \
. Input voltage 0to Vpp Vv
b Output current (pins 2 to 14 and 16) max |2.56] mA
E Input clock frequency 44336 MHz
P" Operating temperature Oto 70 °C
[

W

FTATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

ypical values are at T ;,,p,= 25°C)

Values
Parameter Test conditions Unit
Min. Typ. Max.
:loo Supply current Vpp=-19V -25 mA
—_—
Min High level input voltage ) -1 Vss \
pins 8-9-10-11-12

Vi Low level input voltage Vpp -4 \
5V|pp Ultrasonic input peak to peak The signal must be applied V,

voltage (pin 15) without D.C. voltage 500 oo mv
g\IOH High level output voltage lon=-1 mA pins 2to 7-13-14 Vgg-06| V

223



M1130

DYNAMIC ELECTRICAL CHARACTERISTICS (Clock frequency = 4.4336 MHz) *
Parameter Min. Typ. Max. Unit f

f Analog output frequency 176 kHz
D Analog output duty cycle 1/63 62/63
t1 Mains ON/OFF command delay time 669.8 ms |
to Program stepping delay time with continuous command 692.9 rt:s ;
t3 Analog output delay time with continuous command 138.6 ms
twl Pulse width at pin 16 with command 12 (FT-) 216 us
tw2 Pulse width at pin 16 with command 14 (FT +) 23.1 ms

DESCRIPTION ;

The function of the M 1130 is explained with reference to the various pins as follows: -

Pin 1-vgg

The substrate of the integrated circuit is connected to this pin. It is the reference point for all the voltag

parameters of the device and has to be connected to the highest potential of the supply voltage.

Examples: Vgg= 0V Vpp=-18V

or
Vss=+18V VDD=0V

Pin 18 - Vpp
Negative pole of the supply voltage.

Pins 2, 3, 4 - D/A Outputs

PR

These outputs are designed to control brightness, colour saturation and volume respectively. A square :
wave is produced when resistors are inserted between the outputs and Vpp (see fig. 1). The frequency @
the square wave is about 17.5 kHz, the duty cycle is variable between 1/63 to 62/63. The information ¢
contained in the pulse duty cycle and D.C. voltages are obtained by integrating the output signals wit

RC networks. Approximately 115 ms after the switch-on ot an
ultrasonic command, the pulse duty cycle is advanced by one
step. In the case of a continuous signal, further steps follow at
intervals of 138.5 ms until the final value is reached. The time
needed to traverse the entire range of variation is 8.5 seconds.
During the pulse duration, the open drain output transistor is
turned on and has a voltage drop of max 0.6V at 1 mA output
current. When the supply is switched on the analog outputs are
normalized to the pulse duty cycle of 32/63. A Mute command
switches the open drain output transistor at pin 4 OFF and ON
after a delay of 0,7 sec. The sound is also restored after a normal
delay when one of the commands “Volume +” or "Volume -" is
given. The sound is unmuted when the TV set is switched ON.

Fig. 1

Vss —.J i
FROM THE i

INTERNAL

e ¥ A

224

LOGIC
PINS 2-3-4

ExvemmN

LoaD 1

Voo —_— E
Vss I I 1163 OUTPY
vob DUTY CYC
Vss I I 62163 OUTFé
Voo OUTY CYCK
5-2089 M
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M 1130

)ESCRIPTION (continued)

5 - Mains switch output

Jhis output is provided to control the 'ON/OFF switching of Fig. 2

)e TV set via a transistor and a relay. When the supply voltage

-applied to the M 1130 the output transistor is automatically Vss s 1
ed off. In this "stand-by” condition, the analog out- :

cannot be changed; this lasts until a mains ON command FROM THE TE S ouTpuT
fgiven in one of the following modes: Bepe * . TRANSISTOR
by any of the 16 program commands for 0.7 sec. 10 TwE
F by the command “sequential program change” (available INTERNAL - .
- only on direct inputs) for 0.7 sec. Do s
/by connecting the pin 5 to Vgg for at least 10 us. . I MAINS ONIOFF

TV set can only be switched off by a “Mains OFF"”

Ins 8,9, 10, 11, 12 - Direct inputs/outputs
ese pins are provuded as inputs for commands on the TV set and also as outputs for ultrasonic trans-
itted commands. The command may be introduced directly in the form of a 5 bit word applied to the
ut/output lines A-B-C-D-E, according to the code indicated in the truth table. An input signal is
ognized as valid after an acceptance time of 69.3 ms (for Mains ON/OFF and Muting ON 0.6 sec.),
er which a further processing period of 46.2 ms occurs before the 23.1 ms output signal appears.
uring the 23.1 ms pulse the output transistor shown in fig. 3 is conducting. The same pulse will appear
hen the circuit is receiving coded commands from the ultrasonic input

rding to the truth table. Although the output signals are felt on the ' 193 - rorecron

t again this does not cause interference because the inputs are :H_J RoTECT! 'ss

ed while an output signal is available. If commands are issued either \I —r_

asonically or normally to the television set, the manual command UR' b input
Al always override the ultrasonic command. Concerning the “touch” . = ~ i 1 TRANSISTOR
pmmand, this type of operation is possible due to the very high im- ) U e
edance of the MOS input. The only major point of consideration is in ' ! outeuT
E:choice of diode matrix; this must have such a high reverse leakage | :l TRANsISTOR
prrent in even the worst conditions that an incorrect command /

Ruation is avoided.
3

ins 6, 7, 13, 14 - Program outputs PA-PB-PC-PD

[he information of the selected program is statically available in a binary coded form. The code is shown
n table 2. TV programs are chosen either selectively (by the commands “"Program 1 . . Program 16”) or
tequentially upwards on the command "“Sequential program change”. If the “Sequential program change”
gommand is given continuously, the first change of program takes place after 115 ms and every further
thange at 0.7 sec intervals. After program 16 has been reached it is followed again by program 1. When
fve supply voltage is applied to the M 1130, the program outputs are automatically set to program 1. If
the TV set is switched on by the command "“Sequential program change” this command is made inef-
fective until it is released.

fhe output configurations is similar to that shown in fig. 2.

M external load of min 47 K is to be connected to these outputs even if they are not used.

L
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M1130

DESCRIPTION (continued)

Pin 15 - Ultrasonic input

Ultrasonic signals of at least 500 mV peak to peak have to be applied to this input via a capacitor.
The integrated input amplifier is automatically biased and has an input resistance exceeding 1 Mohm.
The first ultrasonic pulses arriving at pin 15 are followed by a preparation period of 23.1 ms. After a
measuring time and a delay time of 46.2 ms a pulse of 23.1 ms will appear on the input/output lines
according to truth table 1. If a continuous signal is present at the ultrasonic input, the interval between

the output pulses amounts to 138.5 ms.

Pin 16 - T output

When commands S4 or S5 are given, in addition to the binary coded output signals at the 1/0 lines, a
further signal in the shape of a pulse is available at this pin. The pulse which has a duration of 21.6 us in
the case of command S4 and of 23.1 ms in the case of command S5, is used for remote control of the
fine tuning via the SGS-ATES M 193 Electronic Program Memory as shown in fig. 4.

Fig_ 4 8V +18V 2V
Vss Vop1 Voo2
M 1130 u T M193
Yoo v Vss

.L 5-2863

Pin 17 - Quartz terminal

A 4.4336 MHz quartz crystal has to be connected between this pin and Vgg. A resistor of 5.6 Mohm:
has to be connected between the input and Vpp to bias the integrated oscillator. The accuracy of the!
frequency determines the evaluation accuracy of the ultrasonic receiver.

2. L
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( M 2102A
0S. INTEGRATED CIRCUITS M 2102AL

4024 - BIT STATIC RANDOM ACCESS MEMORY

P POWER SUPPLY V= 5V

¥ TTL COMPATIBLE ALL INPUTS AND OUTPUTS

) THREE-STATE OUTPUT

' INPUTS PROTECTED AGAINST STATIC CHARGE

). ORGANIZATION 1024 x 1 BIT IN 16 PIN STD PACKAGE

TYPE STANDBY PWR |OPERATING PWR| ACCESS TIME
(mw) (mw) (ns)
M2102 AL-2 42 342 250
t M 2102 AL 35 174 350
- M2102 AL -4 35 174 450
F M2102A -2 - 342 250
M2102 A - 289 350
 M2102A -4 - 289 450
" M2102A -6 - 289 650

%u e M 2102A is a high speed 1024 word by 1 static N-channel silicon-gate MOS RAM. The device is
|

ly static and therefore does not require clocks or refreshing to operate. The data is read out non de-

;tructlvely and has the same polarity as the input data.

low standby power version (M 2102 AL) is also available. It has all the same operating characteristics
bf the M 2102A with the added feature of 35 mW maximum power dissipation in standby and 174 mW
in operations, The device is available in 16 lead dual in-line.ceramic package, metal-seal or frit-seal and

iplastic package.
g

EABSOLUTE MAXIMUM RATINGS

v* Input voltage (at any pin) -05t0 7
Piot Total power dissipation 1
’Tﬁ, Storage temperature -65 to 150
Top Operating temperature under bias Oto 70

" All voltage are referred to GND pin voltage

ORDERING NUMBERS: M 2102A - B1 for dual-in-line plastic package
M 2102A - D1 for dual-in-line ceramic package, metal-seal
M 2102A - F1 for dual-in-line ceramic package, frit-seal
M 2102AL - B1 for dual-in-line plastic package
M 2102AL - D1 for dual-in-line ceramic package, metal-seal
M 2102AL - F1 for dual-in-line ceramic package, frit-seal
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M 2102A
M 2102AL

e s

MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
frit-seal for M2102A/AL-F1

Dual in-line plastic package
for M 2102A/AL-B1

CONNECTION DIAGRAM

as I3 a7
as 2] s As
aw 3 e A9
IS B CE
A2 sd 12 oata our
A Ji1 oara in
a1 I Vee
A0 8 Js GND
. 5-2166

PIN NAMES

Dy DATA INPUT

Ag-Ag ADDRESS INPUTS

R/W READ/WRITE INPUT

CE CHIP ENABLE

Doutr DATAOUTPUT

Vce  POWER (+5V)

i I
"B R=pegsgagsge)

Dual in-line ceramic packa&
metal-seal for M 2102A/AL-D’

LOGIC DIAGRAM

,,,,, da2 o]y S
— a3

——]as
—— a6

RIW CE

S 2167

TRUTH TABLE

CE R/W Din DouT MODE

H X X HIGH Z NOT SELECTED
L L L L WRITE "0"

L L H H WRITE “1”

L H X DouT READ
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M 2102A
M 2102AL

R R

P

£

E:.

v

N 8

y ADDRE SS ¢

e 1 1 ‘0

i - -0 Ve
: sooress , 0[5 ~o ono
f CELL ARRAY

3 s . ROW 32 ROWS

3 ADDRESS O—D SELECTOR 32 COLUMNS

e

: ADDRESS 3 O—D

7 |

: ADDRESS O_EL

E?‘ READ 3 -

WRITE 0"‘[} COLUMN 110 CIRCUITS 12, DATA
L INPUT ouTPUT
L DATA

OATA IPUT 01&__— CONTROL COLUMN SELECTOR

W

; L

i

oS | A A AN
PoTTT

ADDRESSg ADDRESS 9 ADDRESS g
ADDRESSg ADDRESSg

ITATIC ELECTRICAL CHARACTERISTICS (Vo= 4.75 t0 5.25V, Tamp= 0 to 70°C unless

Rherwise specified)

' M 2102 AL

H M2102A -2

£ T _ M 2102 A-6 R
Parameter ‘:s.t m %}gg :L-: M 2102 AL-2 Unit
. Min. | Typ.*| Max. | Min. | Typ* |Max. | Min. |Typ* | Max.

V.H Input high voltage 2 Veel 2 Vee | 2.2 Vec |l V
V)L Input low voltage -0,5 08 |05 08 | -05 065 | V
Von Output high voltage| lo4= -100 A | 2.4 2.4 2.2 v
VoL Output low voltage | Io_= 2.1 mA 0.4 04 045 | V
11 Inputload current [ V=0 to5.25V 1 10 1 10 1 10 | wA
lon Output leakage CE=2V.

current Vo= Vohn 1 5 ! 5 ! 5 BA
loL  Output leakage CE=2v R _ R R _ ~

; current Vo= 0.4V 1 10 ! 10 ! 10 | kA
l—éc Supply current V,=5.25V 33 i 45 65 33 55 mA
: Tamp= 0°C

! Data out open

ﬁypical values for Tymp= 25°C and nominal supply voltage.
™ The maximum | cc value is 55 mA for the M 2102A and M 2102A-4,and 33 mA for the M 2102AL and M 2102AL-4.

e
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M 2102A
M 2102AL

DYNAMIC ELECTRICAL CHARACTERISTICS

otherwise specified)

(Tamp= 0

to 70°C, Vcc= 5V £5% unlest

M 2102 A -2| M2102A - | M2102A -4
M 2102 A-6 :
Parameter T:’t M 2102 AL-2| M 2102 AL |M2102AL-4 Unit
Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max.
Read Cycle
tre Read cycle 250 350 450 650 ns
ta Access time 250 350 450 650 ns
te CE to output time 130 180 230 400 ns
" tR, tg= 10 ns
toH1  Previousreaddata| \'00 - 1 TTL 40 40 40 50 ns
valid with respect gate and
to address C_= 100 pF
toH2  Previous read data 0 0 0 0 ns
valid with respect
to chip enable
[Write Cycle
twe Write cycle 250 350 450 650 ns
taw Address to with 20 20 20 200 ns
setup time
twp Write pulse width | tr, tF=10ns 180 250 300 400 ns
- Load =1 TTL
twRr erte recovery gate and 0 0 0 50 ns
time CL=100 pF
tg Data setup time 180 250 300 450 ns
th Data hold time 0 0 0 20 ns
tcw Chip enable to 180 250 300 | 550 ns
write setup time
CAPACITANCE (T,mp= 25°C, f=1 MHz) ,
i
Values 3
Parameter Test conditions Unit |
Min. Typ. Max
C Input capacitance V=0V 3 5 pF |
Co Output capacitance Vo =0V 7 10 pF
i
!
—
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\ M 2102A
\ M 2102AL

STANDBY CHARACTERISTICS (T,mp= 0°C to 70°C)

M 2102 AL
Parameter Test conditions M 2102 AL_4 M 2102 AL-2 Unit
Min. | Typ.* | Max. | Min. | Typ.* | Max.
Vpp Vcc in standby 15 15 \%
Vces** CE bias in standby 2V < Vpp < Ve Max. 2 2 v
15V < Vpp < 2V Vpp Vep v

Ipp1 Standby current All inputs = Vpp; = 1.6V 15 23 20 28 mA
IpD2 Standby current All inputs = Vppy = 2V 20 30 25 38 mA
tcp Chip deselect to 0 0 ns

standby time
tr***  Standby recovery trc trc ns

time

* Typical values are for Tymp= 25°C. .
** Consider the test conditions as shown: if the standby voltage (Vpp) is between 5.25V (V max) and 2V, then CE
must be held at 2V Min. (V). If the standby voltage is than 2V but greater than 1.5V (Vpp min), then CEand
standby voltage must be at least the same value or, if they are different, CE must be the more positive of the two.

#*stp = tpc (READ CYCLE TIME).

STANDBY WAVEFORMS

STANDBY MODE

) 475V
@ 2v
3 15V

ov
S-2168
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M 2102A
M 2102AL

WAVEFORMS
Read cycle
'rc
ADDRESS >< ><
L 'e
CHIP
ENABLE
ta t(lH_Z
DATA
OUTPUT
toHI
S -0989
Write cycle
twc |

ADDRESS >< }
L tew tWR -

CHIP '
ENABLE
READ/ /
WRITE /
t 'n

1 s e
DATA  DATA CAN DATA CAN
INPUT  CHANGE * DATA STABLE CHANGE

S -0996
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M 2316E

E[f,
POS INTEGRATED CIRCUIT

%16384 BIT READ ONLY MEMORY

o SINGLE +5V * 10% POWER SUPPLY
b ACCESS TIME 450 ns (MAX.)

ﬁ INPUTS AND OUTPUTS TTL COMPATIBLE

;’ THREE PROGRAMMABLE CHIP SELECTS FOR SIMPLE MEMORY EXPANSION AND SYSTEM

INTERFACE

#® COMPLETLY STATIC OPERATION
# THREE-STATE OUTPUT FOR DIRECT BUS INTERFACE

“The M 2316E is a 16384 bit static Read Only Memory N-channel Si-Gate MOS organized as 2048 words
E;by 8 bits. Its high bit density is ideal for large, non-volatile data storage applications such as program
l-storage The three-state outputs and TTL input/output levels allow for direct interface with common

Sgystem bus structures.

¥The M 2316E is available in 24-lead dual-in-line plastic package.

3

%ABSO LUTE MAXIMUM RATINGS

?'V.' Input voltage (at any pin)

Prot Total power dissipation
;:I',., Storage temperature

Top Operating temperature under bias

-05t0 7 \")

1 w
-55 to +125 °C
-10to 80 °C

‘® This voltage is with respect to Ground

§ORDERING NUMBER: M 2316E B1 for dual in-line plastic package

‘MECHANICAL DATA

Dimensions in mm

14, 85
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p [ ozsl

s |

»O4S-C
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M23IGE

PIN CONNECTIONS

a1 %] vee
a6 []2 23] a8
as [Is 22[] a9
as [Je 2n[] cs3
a3 [Is nf] cst PIN NAMES
a2z [Je 19[] a1
a0 ef csz AO - A10 ADDRESS INPUTS
a0 [Je [} o7
00 ns 6{] 06
DO - D7 DATA OUTPUTS
o1 fJo 5[] os
oz [n ] o4
GND []12 ul o3 CS1-CS3 CHIP SELECT INPUTS
5-2318
BLOCK DIAGRAM
-—Q\Vce
olo 011 nlz T olz. DS jf 017 S onp
cs
OUTPUT BUFFERS -
A10 —
a9 —] [ L[ 1 1 T [ 1 N
A8 — Y DECODER 1 OF 16 x 8
3 I sroer
A7 — L
g N O O cLecr
s — 2
2
s — B T 11
n =
A — g ’— S st
8 « 16. 384 BIT
A3 — o — vl .
‘. 8 CELL MATRIX cip
A2 —] — & SELECT  le—cS2
=] INPUT
a1 — S BUFFERS
A0 — - e—C5S3
$-2319
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M 2316E

e o~

STATIC ELECTRICAL CHARACTERISTICS  (T,ny= 0°C to +70°C, V= 5V * 10% unless

‘otherwise specified)

Parameter Test conditions Min. Typ.(1)[ Max. | Unit

:1 '] Input load current(All input pins) | V= 0 to 5.25V 10 uA

#l o Output leakage current Chip deselected Vo= 4V 10 KA

: ILoL Output leakage current Chip deselected Vo= 0.4V -20 A

] Icc Power supply current All inputs 5.25V Data out open 70 120 mA
ViL Input low voltage -0.5 0.8 \%
i1Vin Input high voltage 24 VectiV] V
VoL  Output low voltage lor=2.1mA 0.4 v
VoH  Output high voltage lon= -400 uA 24 v

Note: 1 Typical values for Ty mp= 25°C and nominal supply voltage.

DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,=0°Cto 70°C, Vcc= +5V + 10%unless

otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
ta Address to output delay time Output load = 1 TTL gate 850 ns
and C|_ = 100 pF
K Input pulse levels -0.8 to 2.4V
tco  Chip select to output enable Input pulse rise and fall times 120 | ns
delay time (10% to 90%) -20 ns
Timing Measurement Reference
level:
toF Chip deselect to output data Input = 1V and 2.2V 10 100 ns
. float delay time Output = 0.8V and 2.2V
C Input capacitance Tamp= 25°C f=1MHz
All pins except pin under test tied
to AC ground 5 10 pF
Co Output capacitance Tamp= 25°C f=1MHz
All pins, except pin under test tied
to AC ground 10 15 pF

235



M 2316E

A.C. Waveforms

ADDRESS X

t t
: (DU ole SN e OF >
PROGRAMMABLE | |
CHIP SELECTS ! :
| '
j.__,_.___A___ -

E , HI H
DATA OUTPUT P IMPEDANCE e
P -./...Md«._.«-//&./ e i el i

OUTPUT VALID
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MOS INTEGRATED CIRCUITS

M 2708
M 2704

M 2708-8K BIT (1024 X 8) UV ERASABLE PROM
M 2704-4K BIT ( 512 X 8) UV ERASABLE PROM

STANDARD POWER SUPPLES: +12V, +5V, -5V

PRELIMINARY DATA

TTL COMPATIBLE: ALL INPUTS AND OUTPUTS DURING BOTH READ AND PROGRAM

MODES
THREE-STATE OUTPUT

ORGANIZATION: M 2708-1024 X 8-BIT IN A 24-LEAD DUAL IN-LINE PACKAGE
M 2704-512 X 8-BIT IN A 24-LEAD DUAL IN-LINE PACKAGE

ACCESS TIME: 450 ns MAX.
FAST PROGRAMMING: TYP. 100 sec. FOR ALL 8K BITS
LOW POWER CONSUMPTION DURING PROGRAMMING

The M 2708 and the M 2704 are high~speed 1024 x 8/512 x 8-bit erasable and electrically reprogram-
mable static ROMs (EPROM) manufactured in N-channel silicon gate MOS technology. They are sup-
plied in 24-lead dual in-line ceramic package with transparent lid. The transparent lid allows the user to
‘expose the chip to ultraviolet light to erase the bit pattern. A new pattern can then be written into the

devices. The devices are fully static and therefore require no clocks to operate.

‘ABSOLUTE MAXIMUM RATINGS

Voo Vpp with respect to Vgg
Vee, Vss Vee and Vgg with respect to Vgg

All input or output voltages with respect to Vgg during read

BB
TS/WE Input with respect to Vgg during programming
) Program input with respect to Vgg
Piot Power dissipation

amb Ambient temperature under bias

stg Storage temoerature

+20V to -0.3
+15V to -0.3
+15V to -0.3
+20V to -0.3
+35V to -0.3
1.5
-25°Cto+ 85
-65°Cto +125

S<<<<<

o
o0

o

ORDERING NUMBERS: M 27 XX F1 for dual in-line ceramic package, frit seal

MECHANICAL DATA
£

P

o
2y
i

. Supersedes issue dated 6/78 237

dimensions in mm
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M 2708
M 2704

PIN CONNECTIONS

a7 (]t ) Yeo
as (]2 2] A8
as [l 2] *
a1 2] Voo
a3 Is N[} CEwe
az [Js () Yoo
a7 18] PROGRAM
© Qe . PIN NAMES
o1 [l 131] o7
oz o g o A0-A9 | ADDRESS INPUTS
o3 qn 1] 0s
vss [l W o 01-08 | DATA OUTPUTS
X PIN 22 2 Ve FOR M2704
s CS/WE | CHIP SELECT/WRITE ENABLE INPUT
$-22%¢

BLOCK DIAGRAM

DATA OUTPUT
01-08

Preteet

TSI/WE —————={ CHIP SELECT LOGIC
OUTPUT BUFFERS
A0 ——
Al —— v ' Y
A2 — DECODER \ GATING
A —» !
ADORESS
INPUTS | A4 —
AS ——»4 :
A6 —»4 X ' 64 x 128
A7 — DECODER . ROM  ARRAY
A8 ——» [
A9 — \
$-225%
MODE PIN NUMBER
9,11,13,17 12 18 19 20 21 24
READ DouTt Vss PVlssd Voo | ViL | Ves | Vcc
PROGRAM Din Vss \;’I:E Vop | Vinw | Ves | Vec |
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M 2708
M 2704

ST S

b

IREAD OPERATION

!D.c. AND OPERATING CHARACTERISTICS (Vcc= 45V £ 5%, Vpp=+12V % 5%, Vgg= -5V * 5%,
Ngs= 0V, T, = 0 to 70°C unless otherwise specified)

—
! Values
Parameter Test conditions Unit
Min. Typ.* Max.
I} Address and chip select input sink | V|=5.25V or V=V, _ 1 10 HA
current
Lo Output leakage current Vo= 5.25V, CS/WE =5V 1 10 kA
oo Voo supply current Worst case supply current: 50 65 mA
cc Vcce supply current all inputs high 6 10 mA
= =0°

s Vg supply current CS/WE = 5V Tamp=0°C 30 45 mA
VL Input low voltage . Vss 0.65 v
Vi1 Input high volitage 3 Veet! v
VoL  Output low voltage loL=1.6mA 0.45 \
Vo1 Output high voltage lon = -100 pA 3.7 \%
'Von2 Output high voltage lon =-1mA 24 \
ot Power dissipation Tamb= 70°C 800 | mw

® Typical values are for T,mp=25°C and nominal supply voltage.

A.C. CHARACTERISTICS (Vo= +5V * 5%, Vpp=+12V % 5%, Vgg=-5V + 5%, Vgs=0V, Tamp=10
to 70 °C unless otherwise specified)

M 2708-1 M 2708 M 2708-4
Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
tacc  Address to output delay 280 | 350 280 | 450 350 | 700 ns
tco Chip select to output delay 60 | 120 60 120 80 170 ns
toF Chip de-select to output float 0 120 0 120 0 170 ns
toH Address to output hold 0 0 0 ns

CAPACITANCE (T,,,,= 25°C, =1 MHz)

Values
Parameter Test conditions Unit
Min. Typ. Max.
C, Input capacitance V=0V 4 6 pF
Co Output capacitance Vo =0V 8 12 pF

DYNAMIC TEST CONDITIONS:

Output load = 1 TTL gate and C,_= 100 pF

Input Rise and Fall Times =< 20 ns

Timing Measurement Reference Levels = 0.8V and 2.8V for inputs; 0.8V and 2.4V for outputs.
Input Pulse levels = 0.65V to 3V.
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M 2708 :
M 2704

WAVEFORMS
ADDRESS X X
; L oH
Csiwe . \ / .
- ‘Aci;- 'c—Q : ;(DF—E
SH—— B
5-2256
PROGRAMMING

Initially, and after each erasure, all bits of the M 2708/2704 are in the "1” state (output high). Infor-
mation is introduced by selectively programming "0” into the desired bit locations. A programmed "0"
can only be changed to a “1” by UV erasure.

The circuit is set up for the programming operation by raising the CS/WE input (pin 20) to +12V. Tho
word address is selected in the same manner as in the read mode. Data to be programmed are presented,
8-bits in parallel, to the data output lines (01-08). The logic levels for address and data lines and the
supply voltages are the same as for the read mode. After address and data set up, one program pulse for
address is applied to the program input (pin 18). One pass through all addresses is defined as a program
loop. The number of loops (N) required is a function of the program pulse width (t,,,) according to
Nxtp,, = 100 ms.

The width of the program pulse is from 0.1 to 1 ms. The number of loops (N) is from a minimum of 100
(tow= 1 ms) to greater than 1000 (tp,,= 0.1 ms). There must be N successive loops through all 1024
address. It is not permitted to apply N program pulses to an address and then change to the next address
to be programmed.

Caution should be observed regarding the end of a program sequence. The CS/WE falling edge transmon
must occur before the first address transition when changing from a program to a read cycle. The proe
gram pin should also be pulled down to V,_p with an active instead of a passive device.This pin will sourcq
a small current (lp,_) when CS/WE is at V,qw (12V) and the program is at V,_p. Truth table formats fot
printed cards and paper tape must be compatible with Intel ones.

ERASURE CHARACTERISTICS s
The erasure characteristics of the M 2708 are such that erasure begins to occur when exposed to |ight:.f
with wavelengths shorter than approximately 4000 Angstroms (A). It should be noted that sunlight and,
certain types of fluorescent lamps have wavelengths in the 3000-4000 A range. Data show that constant,
exposure to room level fluorescent lighting could erase the typical M 2708 in approximately 3 yearS’
while it would take approximately 1 week to cause erasure when exposed to direct sunlight.

The recommended erasure procedure for the M 2708 is exposure to shortwave ultraviolet light which has
a wavelength of 2537 Angstroms (A). The integrated dose (i.e., UV intensity X exposure time) for erasure.
should be a minimum of 15 W-sec/cm?2. The erasure time with this dosage is approximately 15 to 20.
minutes using an ultraviolet lamp with a 12000 uW/cm?2 power rating. The M 2708 should be placed
within 1 inch of the lamp tubes during erasure. Some lamps have a filter on their tubes which should be,;
removed before erasure.
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iROG RAM CHARACTERISTICS

B.C. PROGRAMMING CHARACTERISTICS (Tamb= 25°C, Vcc= +56V £ 5%, Vpp= +12V % 5%,
#ep= -5V £ 5%, Vgs= OV unless otherwise specified)

g Values

3 Parameter Test conditions Unit

g Min. Typ. Max.
Address CS/W input sink current V;=5.25V 10 KA
Program pulse source current 3 mA
Program pulse sink current 20 mA
Voo supply current Worst case supply current 50 65 mA
Ve supply current all inputs high 6 10 mA
Vgg supply current CS/WE=5V; Tamp=0°C 30 45 mA
Input low level (except program) Vsgs 0.65 \"
Input high level for all address or 3 Veetl Vv
data
CS/WE input high level referenced to Vgg 114 126 \
Program pulse high level referenced to Vgg 25 27 Vv
Program pulse low level ViHp-ViLp= 25V min. Vgs 1 \%

T

%C. PROGRAMMING CHARACTERISTICS

2 Values
4 Parameter Test conditions T Unit
Min. Typ. Max.

Address setup time 10 us
CS/WE setup time 10 us
Data setup time 10 us
Address hold time 1 s’
CS/WE hold time 0.5 us
Data hold time 1 us
Chip deselect to output float delay 0 120 ns
Program to read delay 10 us
Program pulse width 0.1 1 ms
Program pulse rise time 0.5 2 us
Program pulse fall time 05 2 us

L]
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‘M 2704

PROGRAMMING WAVEFORMS

1 OF N_PROGRAM LOOPS (AFTER N_PROG. Looﬂs_).
READ
Vinw
CSIwE
iL
] tess(10) ten©9_] [
Vin b e—notE 3
—
ADDRESS >< ADORESS 0 XAoonessx ......... ADDRESS 1023 x ADDRESS 0
I
[ ) N
_ s (10) ] an® AH—= tace €50ns MAX
Vin -
AT >< DATA OUT OATA OUT
DATA e INVALID VALID
. 195(10) . L'i"'m lo..m_T l—
opR(TOMAX)
tow (0.1ms MIN) 0PR
QPR(QS]_U 1.0ms ,._lPF(O.S)
Vivp
PROGRAM
PULSE
it —J C___ L

NOTE 1: THE CS/WE TRANSITION MUST OCCUR AFTER THE PROGRAM PULSE TRANSITION AND BEFORE THE ADDRESS TRANSITION
NOTE 2. NUMBERS IN () INDICATE MINIMUM TIMING IN ws UNLESS OTHERWISE SPECIFIED
$-2297
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IMOS (NTEGRATED CIRCUIT

-4096-BIT DYNAMIC RANDOM ACCESS MEMORY

POWER SUPPLY Vpp= 12V, Vce= 5V, Vgg= -5V (ALL WITH * 10% TOLERANCE)
ALL INPUTS ARE LOW CAPACITANCE AND TTL COMPATIBLE
INPUT LATCHES FOR ADDRESSES, CHIP SELECT AND DATA IN
INPUTS PROTECTED AGAINST STATIC CHARGE
THREE-STATE TTL COMPATIBLE OUTPUT
OUTPUT DATA LATCHED AND VALID INTO NEXT CYCLE
' ECL COMPATIBLE ON Vgg POWER SUPPLY (-5.7V)
LOW POWER CONSUMPTION: ACTIVE POWER UNDER 470 mW
STANDBY POWER UNDER 27 mW
ORGANIZATION 4096 x 1 BIT IN 16-PIN STD PACKAGE
FUNCTIONAL AND PIN COMPATIBLE WITH MK4027
'ACCESS TIME: TYPE M 4027-2 150 ns
TYPE M 4027-3 200 ns
TYPE M 4027-4 250 ns

The M 4027 is a 4096 word by 1 bit dynamic N-channel silicon gate MOS RAM. The M 4027 uses a
‘single transistor cell utilizing a dynamic storage technique and dynamic control circuitry with low
power dissipation. A unique multiplexing and latching technique for the address inputs permits the
M 4027 to be mounted in a standard 16-pin package. The M 4027 incorporates several flexible operating
modes. In addition to the usual read and write cycles, read modify write, page mode and RAS-only
refresh cycles are available with the M 4027. Page-mode timing is very useful in systems requiring
Direct Memory Access (DMA). The device is available in 16-lead dual in-line plastic or ceramic package
(metal-seal), and ceramic package (frit-seal).

._"M
o0 0o000 00

eé e

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgg -0.5t0 +20 \

Voltage on Vpp, V¢ relative to Vgg -1to +15 \
Vgg-Vss (Vpp-Vss > 0) 0 \%

Top Operating temperature Oto +70 °C
Tstg Storage temperature for ceramic package -65 to +150 °C
for plastic package -55 to +125 °C

Io Short circuit output current 50 mA
Piot Total power dissipation 1 w

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions above those indi-
cated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

ORDERING NUMBERS: M 4027-2/3/4 B1 for dual in-line plastic package
M 4027-2/3/4 D1 for dual in-line ceramic package, metal-seal
M 4027-2/3/4 F1 for dual in-line ceramic package, frit-seat

Supersedes issue dated 3/78 243 9/79



MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
frit-seal for M 4027 - F1

24
[ ] 5’ I‘:_[ T
i 1215,4‘ T
1ot 02
06 !
17.78 L 104me
20m s

Dual in-line ceramic package
metal-seal for M 4027 - D1

74774

2
o
o
-

2053
12
% s

PIN CONNECTIONS

Dual in-line plastic package

for M 4027 - B1

™

d

|osr

s
.

3;‘ )

0.4
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20m
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D
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BLOCK DIAGRAM
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M 4027

L 2R R

&

;RECOMMENDED DC OPERATING CONDITIONS! (T,n,= 0to 70°C)*

Values
Parameter Unit | Notes
Min. Typ. Max.

Voo Supply voltage 10.8 12 13.2 v 2

Vee Supply voltage 45 5 55 \" 2,3
Vss Supply voltage (4] 0 (4] \% 2

Ves Supply voltage -4.5 -5 -5.7 \% 2

ViHc  Input high voltage on RAS, CAS, WRITE 24 7 Y 2

Vi Input high voltage, all inputs except RAS, CAS, WRITE 2.2 7 v 2
W"_ Input low voltage, all inputs -1 0.8 \% 2
DC ELECTRICAL CHARACTERISTICS ! (T,mp= 0to 70°C)* (Vpp= 12V * 10%,
Vee=5V £ 10%, Vgs= 0V, Vgg=-5.7 to -4.5V)

Values
Parameter Unit | Notes
Min. Typ. Max.

Ibp1 Average Vpp power supply current 35 mA

lop2 Standby Vpp power supply current 2 mA 8

loos Average Vpp power supply current during “RAS only” cycles 25 mA

lec Vi power supply current » mA 6

Igs Average Vgg power supply current 150 HA

TR} Input leakage current (any input) 10 uA 7

lo(u) Output leakage current 10 uA 8,9

VoH Output high voltage (lIsopyrce= -5 mA) 24 \

VoL Output low voltage (Ig)nK= 3.2 mA) 0.4 \Y
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M 4027

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS! 015

(Tamp= 010 70°C)*, (Vpp= 12V % 10%, Vce= 5V * 10%, V= OV, Vgg= -5.7 to -4.5V)

Types
Parameter M 4027-2 M 4027-3 M 4027-4 Unit | Notes
Min. Max. Min. Max. Min. Max.
tRc Random read or write cycle time 320 375 380 ns
tRWC Read write cycle time 320 375 395 ns
tRMW Read modify write cycle time 320 405 470 ns
tRAC Access time from row address 150 200 250 ns [11-13
strobe
tcac Access time from column address 100 135 165 ns |12-13
strobe
tOFF Output buffer turn-off delay 40 50 60 ns
trp Row address strobe precharge 100 120 120 ns
time
tRAS Row address strobe pulse width 150 10000 200 10000 250 10000 | ns
tRSH Row address strobe hold time 100 135 165 ns
tcas Column address strobe pulse width | 100 135 165 ns
tcsH Column address strobe hold time 150 200 250 ns
tRcD Row to column strobe delay 20 50 25 65 35 85 ns 14
tASR Row address set-up time o] 0 0 ns
tRAH Row address hold time 20 25 35 ns
tasc Column address set-up time -10 -10 -10 ns
tcAH Column addiess hold time 45 55 75 ns
tAR Column address hold time 95 120 160 ns
referenced to RAS
tcsc Chip select set-up time -10 -10 -10 ns
tcH Chip select hold time 45 55 75 ns
tCHR Chip select hold time referenced 95 120 160 ns
to RAS
tr Transition time (rise and fall) 35 5 50 5 50 ns 15
trcs Read command set-up time ns
tRCH Read command hold time ns
tweH Write command hold time 45 55 75 ns
twcRr Write command hold time 95 120 160 ns
referenced to RAS
twp Write command pulse width 45 55 75 ns
trwr.  Write command to row strobe 50 70 85 ns
lead time
tcwL Write command to column strobe 50 70 85 ns
lead time
tps Data in set-up time (o] 0 0 ns 16
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M 4027

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (cont.)

Types
Parameter M 4027-2 M 4027-3 M 4027-4 Unit | Notes
Min. Max. Min. Max. Min. Max.
ton Data in hold-time 45 55 75 ns 16
tDHR Data in hold time referenced to 95 120 160 ns
. RAS
1tcrp Column to row strobe precharge 0 0 0 ns
time
tep Column precharge time 60 80 110 ns
JtrFsH Refresh period 2 2 2 ms
] ‘tw'cs Write command set-up time 0 0 0 ns 17
tcwp  CAS to WRITE delay 60 80 90 ns 17
trRwD RAS to WRITE delay 110 145 175 ns 17
Itoon Data out hold time 10 10 10 us

'CAPACITANCES (Tomp= 010 70°C, Vpp= 12V £ 10%; Vss= 0V; Vgg= -5.7 to -4.5V)

Values
Parameter Unit |Not
Typ. Max.
Ciy Input capacitance (Ag-As), Dy, CS 4 5 pF 18
Ci2 Input capacitance RAS, CAS, WRITE 8 10 pF 18
Co Output capacitance (DoyT) 5 7 pF | 8-18

1.Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform
refresh are adequate for this purpose.
2.All voltages referenced to Vgg. Vgg must be applied before and removed after other supply voltages.
3.0utput voltage will swing from Vgg to Ve when enabled, with no output load. For purposes of maintaining data
in standby mode, Vcc may be reduced to Vgg without affecting refresh operations or data retention. However, the
Vow (min) specification is not guaranteed in this mode.
4.T b is specified for operation at frequencies to trc = trc (min). Operation at higher cycle rates with reduced
ambient temperatures and higher power dissipation is permissible provided that all AC parameters are met.
" 5.Current is proportional to cycle rate. Ipp; (max) is measured at the cycle rate specified by tgc (min).
" 6.1cc depends on output loading. The V¢ supply is connected to the output buffer only.
7.All device pins at 0 volts except Vgg which is at -5V and the pin under test which is at +10V.
8.0utput is disabled (high—impedance?and RAS and CAS are both at a logic 1. Transient stabilization is required prior
to measurement of this parameter.
9.0V < Vout < +10V.
10.AC measurements assume t1= 5 ns.
11.Assumes that trep < trep (max).
12.Assumes that trcp = trep (mMax).
13.Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
14.0peration within the trcp (max) limit insures that tg ac (max) can be met. trcp (max) is specified as a reference
point only;if tgcp is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tcac.
15.V e (min) or V iy (min) and V,_ (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V¢ or V iy and V.
16.These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed
write or read-modify-write cycles.
17.twes. tcwp. and trwp are restrictive operating parameters in a read/write or read/modify/write cycle only. If
" twes 2 twes (min), the cycle is an early write cycle and Data Out will contain the data written into the selected
cell. If tcwp = tewp (min) and tpwp = trwp (min), the cycle is a read-write cycle and Data Out will contain
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of Data Out (at
access time) is indeterminate. AQ
18.Effective capacitance is calculated from the equation: C = AV with AV = 3 volts.
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‘M 4027
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ADDRESSING

The 12 address bits required to decode one of 4096 cell locations within the M 4027 are multiplexed
: onto the 6 address inputs and latched into the on-chip row and column address latches.

..Row Address Strobe (RAS) latches the six row address bits onto the chip. Column Address Strobe
Q(64\—8) latches the six column address bits plus Chip Select (CS) onto the chip.

>Since the internal circuitry allows the columns information to be externally applied to the chip before it
. is actually required, the hold time requirements for column address and CS are also referenced to RAS.
% However, this gated CAS feature allows the systems designer to compensate for timing skews that may

* be encountered in the multiplexing operation.
Since the Chip Select signal is not required until CAS time, which is well into the memory cycle, its
% decoding time does not add to system access or cycle time.

‘Additional timing margin is gained because column address is not required until CAS makes its negative

- transition.

. The timing is further simplified by the positive transition of CAS not being referenced to the positive

“transition of RAS. In fact, CAS need not go HIGH until the beginning of the next cycle.

DATA INPUT/OUTPUT

Data to be written into selected storage cell of the memory chip is first stored in the on-chip data latch.
The gating of this latch is performed with a combination of WRITE and CAS while RAS is active.

The later of this signals (WRITE or CAS) to make its negative transition is the strobe for the Data In
into the latch. This permits several options in the write_cycle timing. In a write cycle, if the WRITE .
‘input is activated prior to CAS, the Data In is strobe by CA CAS, and set-up time and hold time are refer-
enced to CAS. If the Data In input is not available at CAS time or the cycle is a read-write or read-
modify-write, the WRITE signal must be delayed until after CAS. In this “delayed write cycle” the data
input set-up and hold times are referenced to the negative edge of WRITE rather than to CAS. (To
illustrate this feature, Data In is referenced to WRITE in the timing diagram depicting the read-write
and page mode write cycles while the “early write” cycle diagram shows Data In referenced to CAS)
Note that if the chip is unselected (CS high at CAS time) WRITE commands are not executed and, con-

sequently, data stored in the memory is unaffected. Data is retrieved from the memory in read cycle by
maintaining WRITE in the inactive or high state throughout the portion of memory cycle in which CAS
is active. Data read from the selected cell will be available at the output within the specified access time.

-DATA OUTPUT CONTROL

At the beginning of a memory cycle, the state of the Data Out latch and buffer depend on the previous
memory cycle. o -
Changes in the condition of Data Out latch are initiated by CAS. The negative transition of CAS causes
the Data Output (Doyt) to unconditionally go to its open-circuit state. If will remain open-circuited
until after the access Doyt time, the will assume the proper state for the type of cycle performed.

If the cycle is a read, read-modify-write, or a delayed write and the chip is selected, then the Doy~
Jatch and buffer will contain the data from the selected cell. This output data is the same polarity (not
inverted) as the input data. If the cycle is a write cycle (WRITE active low before CAS goes low) and the
chip is selected, then Dot will contain the input data.

Once the DOUT goes active, it will remain active until the next negative transition of CAS.

1f the cycle is a CAS only cycle (no RAS signal), then Doy will assume the open - circuit state.

The same istrue for normal cycles (both RAS and CAS present-when the chip is unselected Doyt
remains in the open-circuit state until the next negative transition of CAS.

RAS only refresh cycles (no CAS) have no effect on the Doy

However, when RAS only refresh cycles are continued for extended periods of time, Doyt may even-
tually go open-circuit.

If the chip unselected, it will not accept a write command and the Do will remain in the open-circuit
state.
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INPUT/OUTPUT LEVELS

All inputs, including the two address strobes, interface directly with TTL.

The high-impedance, low-capacitance input characteristics simplify input driver selection by allowing
use of standard logic elements rather than specially designed driver elements.

The 3-state output buffer is a low impedance to V¢ for alogic "1” and a low impedance to Vgg for a
logic "0".

The output resistance to V¢ (logic “1” state) is 420 ohm maximum and 135 ohm tipically.

The output resistance to Vgg (logic “0” state) is 1256 ohm maximum and 35 ohm tipically.

The separate V¢ pin allows the output buffer to be powered from supply voltage of the logic to which
chip is interfaced.

During battery stand-by operation, the V¢ pin may be unpowered without effecting the M 4027
refresh operation.- -

This allows all system logic, except RAS timing circuitry and refresh address logic, to be turned off
during battery stand-by to save power.

REFRESH

Refresh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 64 row
address every two millisecond or less.

Any cycle in which a RAS signal occurs, accomplished a refresh operation. A read cycle will refresh the
selected row, regardless of the state of the Chip Select (CS) input.

A write or read-modify-write cycle also refreshes the selected row, but the chip should be unselected to
prevent writing data into the selected cell.

If, during a refresh cycle, the M 4027 receives a RAS signal but no CAS signal, the state of the output
WI|| not be affected. However, if "RAS-only” refresh cycles (when RAS is the only signal applied to the
chip) are contained for extended periods, the output buffer may eventually lose proper data and go
open-circuit.

The output buffer will regain activity with the first cycle in which a CAS signal is applied to the chip.

POWER DISSIPATION/STANDBY MODE

Most of the circuitry used in the M 4027 and most of the power drawn is the result of an address strobe
edge. Because the power is not drawn during the time the strobe is active, the dynamic power is a func-
tion of operating frequency rather than active duty cycle.

Tipically, the power is 170 mW at 1 usec cycle rate for M 4027 with a worse case power of less than
470 mW at 320 usec cycle time. -

To reduce the overall system power, the Row Address Strobe (RAS) should be decoded and supplied to
only the selected chips.

The CAS must be supplied to all chips (to turn off the unselected output).

Those chips that did not receive a RAS, however, will not dissipate any power on the CAS edges, except
for that required to turn off the outputs. -

If the RAS signal is decoded and supplied only the selected chips, then the chip select (CS) input of all
chips can be at a logic 0.

Then chips that receive a CAS but no RAS will be unselected (output open-circuited) regardless of the
Chip Select input. .

For refresh cycles, however, either the CS input for all chips must be high or the CAS input must be held
high to prevent several “wire-OR"” outputs from turning on with opposing force. Note that the M 4027
will dissipate considerably less power when the refresh operation is accomplished with a "RAS-only”
cycle as opposed to a normal RAS/CAS memory cycle.
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‘PAGE MODE OPERATION

‘The "Page mode” feature of the M 4027 allows for successive memory operations at multiple column
‘location of the same row address with increased speed without an increase in power.

This is done by strobing the row address into the chip and keeping the RAS signal at logic 0 throughout
- all successive memory cycles in which the row address is common.

This “Page Mode” of operation will not dissipate the power associated with the negative going edge of
"RAS. The time required for strobing in_a new row address is eliminated, thereby decreasing the access
-and cycle times. The chip select input (CS) is operative in page made cycles just as in normal cycles. It is
not necessary that the chip be selected during the first operation in sequence of page cycles. Likewise,
-the CS input can be used to select or disable any cycle(s) in a series of page cycles.

.This feature allows the page boundary to be extended beyond the 64 column location in a single chip.
The page boundary can be extended by applying RAS to multiple 4K memory blocks and deconding CS
“to select the proper block.

'POWER UP

‘The M 4027 requires no particular power supply sequencing so long as the Absolute Maximum Rating
Conditions are observed. However, in order to insure compliance with the Absolute Maximum Ratings,
SGS-ATES recommends sequencing of power supplies such that Vgg is applied first and removed last.
Vgg should never be more positive than Vg when power is applied to Vpp.

‘Under system failure condiction in which one or more supplied exceed the specified limits significant
additional margin against catastrophic device failure may be achieved by forcing RAS and Data Out to
the inactive state. After power is applied to the device, the M 4027 requires several cycles before proper
device operation is achieved.

Any 8 cycles which perform refresh are adequate for this purpose.
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h M 4116
MOS INTEGRATED CIRCUIT

E PRELIMINARY DATA
16384-BIT DYNAMIC RANDOM ACCESS MEMORY

RECOGNIZED INDUSTRY STANDARD 16-PIN CONFIGURATION

150ns ACCESS TIME, 320ns CYCLE (M 4116-2)

200ns ACCESS TIME, 375ns CYCLE (M 4116-3)

250ns ACCESS TIME, 410ns CYCLE (M 4116-4)

+10% TOLERANCE ON ALL POWER SUPPLIES (+12V, $5V)

LOW POWER: 462 mW ACTIVE, 20 mW STANDBY (MAX)

OUTPUT DATA CONTROLLED BY CAS AND UNLATCHED AT END OF CYCLE TO ALLOW
' TWO DIMENSIONAL CHIP SELECTION AND EXTENDED PAGE BOUNDARY

? COMMON 1/0 CAPABILITY USING “EARLY WRITE” OPERATION

® READ-MODIFY-WRITE, RAS-ONLY REFRESH, AND PAGE-MODE CAPABILITY

‘® ALL INPUTS TTL COMPATIBLE, LOW CAPACITANCE, AND PROTECTED AGAINST STATIC
¢ CHARGE

i® 128 REFRESH CYCLES

“® MOSTEK 4116 PIN TO PIN REPLACEMENT

'@ ECL COMPATIBLE ON Vgg POWER SUPPLY (-5.7V)

-The M 4116 is a new generation MOS dynamic random access memory circuit organized as 16384 words
“by 1 bit. The technology used to fabricate the M 4116 is double-poly N-channel silicon gate.

“This process, coupled with the use of a single transistor dynamic storage cell, provides the maximum pos-
mible circuit density and reliability, while maintaining high performance capability. The use of dynamic
‘circuitry through-out, including sense amplifiers, assures that power dissipation is minimized without
,any sacrifice in speed or operating margin.

*Multiplexed address inputs permits the M 4116 to be packaged in a standard 16-pin DIP. The device is

“gvailable in 16-lead dual in-line ceramic package.
(

‘ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgg -0.5 t0 +20 v

Voltage on Vpp, Ve supplies relative to Vgg -1to+15 Y
Vgg-Vss (Vpp-Vss > 0V) 0 \Y

Top Operating temperature 0to+70 °Cc
Tstg Storage temperature for ceramic package -65 to +150 °C
. for plastic package -55to +125 °c

Io Short circuit output current 50 mA
Piot Total power dissipation 1 w

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other condition above those indi-
cated in the operating sections of this specification is not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.

ORDERING NUMBERS: M 4116-2/3/4 D1 for dual in-line ceramic package, metal-seal
M 4116-2/3/4 F1 for dual in-line ceramic package, frit-seal
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
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Ag-Ag  ADDRESS INPUTS
thS °  COLUMN ADDRESS STROBE
Din DATA IN

g_g_gf DATA OUT
ROW ADDRESS STROBE
WRITE READ/WRITE INPUT

Veg  POWER (-6V)
Vec  POWER (+5V)
Vop  POWER (+12v)
Vss  GROUND
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BECOMMENDED DC OPERATING CONDITIONS (T,mp= 0 to 70°C)!

5 Types

‘ Parameter Unit | Note
Min. Typ. Max.

‘Vpp Supply voltage 10.8 12 ] 132 Vv 2
ivcc Supply voltage 45 5 5.5 \Y 23
iVgs Supply voltage 0 0 0 Vv 2
WBE Supply voltage -45 -5 5.7 A\ 2
%-V,Hc Input high voltage on RAS, CAS, WRITE 2.7 — 7 \4 2
Vg Input high voltage, all inputs except RAS, CAS, WRITE 24 - 7 \" 2
ST Input low voltage, all inputs -1 — 0.8 \ 2

DC ELECTRICAL CHARACTERISTICS (T my= 0 to 70°C)!, Vpp= 12V£10% V= 5V10%;
Vgg=-6.7 to -4.5V; V5= OV)

Types
Parameter Test conditions M 4116-2/3 M 41164 Unit | Note
Min. | Max. | Min. | Max.
{ Average operating current 35 35 mA 4
lDDI A - RAS, CAS cycling
cc1 verage operating current i - 5
- — tre=trc (min)
lge1 Average operating current 200 200 HA
pp2 Standby current 15 1.5 mA
Tocz  Standby current RAS = Ve 10 | 10| 10 ] 10 | #A
pcc2 DoyTt= High impedance
1g2 Standby current 100 uA
Ipp3 Refresh average current Refresh mode: RAS cycling 27 27 mA 4
lccs Refresh average current CAS = Vinc -10 10 -10 10 LA
lgg3  Refresh average current tRc= trc (min) 200 kA
Ippa Page mode average current Page mode: RAS=V,_ 27 27 mA 4
Icca Page mode average current CAS cycling 5
lggs Page mode average current tpc™ tpc (min) 200 uA
fi()  Input leakage current Vgg= -5V
0V < VN < +7V, all other -10 10 -10 10 HA
pins not under test = 0 volts
lo(L) Output leakage current Doy in disabled _ _
- 0V < Vour < +6.5V 10 10 10|10 | uA
Vor Output high voltage louT=-5MA 2.4 24 \% 3
VoL Output low voltage louT=4.2mA 0.4 0.4 \ 3
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDIT.
(Tamp= 010 70°C)1,Vpp= 12V£10%; Vo= 5V +10%; Vss=0V, Vgg= -5.7 to -4.5V)

Types
Parameter M 4116-2 M 4116-3 M 4116-4 Unit | Note
Min. Max. Min. | Max. Min. | Max.

trc  Random read or write cycle time 320 375 410 ns 9
trwc Read-write cycle time 320 375 425 ns 9
trmw Read modify write cycle time 320 405 500 ns 9
tpc Page mode cycle time 170 225 275 ns 9
tRAC Access time from RAS 150 200 250 | ns |10,12
tcac Access time from CAS 100 135 165 ns (11,12
torr Output buffer turn-off delay 0 40 0 50 0 60 ns 13
tT Transition time (rise and fall) 3 35 3 50 3 50 ns 8
tpp  RAS precharge time 100 120 150 ns
tras RAS pulse width 150 | 10000 | 200 | 10000| 250 | 10000| ns '
trsH RAS hold time 100 135 165 ns
tcsH CAS hold time 150 200 250 ns
trep RAS to CAS delay time 20 50 25 65 35 85 ns 14
tcas CAS pulse width 100 135 165 ns
tcrp CAS to RAS precharge time -20 -20 -20 | ns
tasr Row address set-up time 0 0 0 ns
traH Row address hold time 20 25 35 ns
tasc Column address set-up time -10 -10 -10 ns
tcaH Column address hold time 45 55 75 ns
tAR %mn address hold time referenced to 95 120 160 ns
trcs Read command set-up time 0 0 0 ns
trcH Read command hold time 0 0 0 ns
twcH Write command hold time 45 55 75 ns
twcRr \:Zr%%_cgommand hold time referenced 95 120 160 ns
twp  Write command pulse width 45 65 75 ns
trwr Write command to RAS lead time 50 70 85 ns
tcwL Write command to CAS lead time 50 70 85 ns
tps Data-in set-up time 0 0 0 ns 15
tpn  Data-in hold time 45 55 75 ns 15
tpHr Data-in hold time referenced to RAS 95 120 160 ns
tep gﬁlsepngy)arge time (for page mode 60 80 100 ns
trer Refresh period o2 2 2 ns
twes WRITE command set-up time -20 -20 -20 ns 16
tcwp CAS to WRITE delay 60 80 20 ns 16
trwp RAS to WRITE delay 110 145 175 ns 16
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k1. Tamp is specified here for operation at frequencies to trc > tRc (min). Operation at higher cycle rates with reduced
_ ambient temperatures and higher power dissipation is permissible,however,provided AC operating parameters are met.
2.All voltages referenced to Vgg.
.Output voltage will swing from Vgg to V¢ when activated with no current loading. For purposes of maintaining
. data in standby mode, V¢ may be reduced to Vgg without affecting refresh operations or data retention. However,
- the Vo (min) specification is not guaranteed in this mode.
4.1pp1' 'pp3 and Ippa depend on cycle rate.
.Icc1 and lccq depend upon output loading. During read out of high level data V¢c is connected through a low
. impedance to data out. At all other times |cc consists of leakage currents only.
.Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform
. refresh are adequate for this purpose.
J7.AC measurements assume t1 =5 ns.
8.V e (min) or Vy (min) and V| (max) are reference levels for measuring timing of input signals. Also, transition
-~ times are measured between V¢ or Vg and V.

. The specifications for tgc (min) and trwc (min) are used only to indicate cycle time at which proper operation
. over the full temperature range (0°C < Tamp < 70°C) is assured.

Assumes that tgep < trep (max). If trep is greater than the maximum recommended value shown in this table,

. trac will increase by the amount that trcp exceeds the value shown.

.Assumes that tgep > trep (max).
2. Measured with a load equivalent to 2 TTL loads and 100 pF.

.toFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to
= output voltage levels.

[4.Operation within the tgrcp (max) limit insures that tg ac (mMax) can be met. trcp (mMax) is specified as a reference
¢ point only;if tgcp is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tcac.
F.These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading edge in delayed
t.write or read-modify-write cycles.

.twes. tcwp and trwp are not restrictive operating parameters. They are included in the data sheet as electrical

" characteristics only: If tycs = twcs (min), the cycle is an early write cycle and the data out pin will remain open
¢ circuit (high impedance) throughout the entire cycle; If tcywp = tcwp (min) and trwp > trwp (Min), the cycle is
. a read-write cycle and the data out will contain data read from the selected cell; If neither of the above sets of con-
I ditions is satisfied the condition of the data out (at access time) is indeterminate.
E‘?. Effective capacitance calculated from the equation C =|;;vtwith Av = 3 volts and power suppliesat nominal levels.
Ls.CAS = V)nc to disable Doyr..

?E\PACITANCES (Tamb= 010 70°C; Vpp = 12V * 10%; Vsg= OV; Vgg= -5.7 to -4.5V)

£ Parameter Min. Typ. Max. Unit | Notes
i1 Input capacitance (Ag-Ag) DIN 4 5 pF | 17
iCi 2 Input capacitance RAS, CAS, WRITE 8 10 pF 17
€, Output capacitance (Do ) 5 7 oF [17,18
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M 4116

ESCRIPTION
ystem oriented features include £10% tolerance on all power supplies, direct interfacing capability with
igh performance logic families such as Schottky TTL, maximum input noise immunity to minimize
false triggering” of the inputs (a common cause of soft errors), on-chip address and data registers which
iminate the need for interface registers, and two chip select methods to allow the user to determine the
ropriate speed/power characteristics of his memory system. The M 4116 also incorporates several
xible timing/operating modes. In addition to the usual read, write, and read-modify-write cycles, the
B 4116 is capable of delayed write cycles, page-mode operation and RAS-only refresh. Proper control
f the clock inputs (RAS, CAS and WRITE) allows common 1/0 capability, two dimensional chip selec-
jon, and extended page boundaries (when operating in page mode).

T e

v

g
ADDRESSING

b’he 14 address bits required to decode 1 of the 16,384 cell locations within the M 4116 are multiplexed
phto the 7 address inputs and latched into the on-chip address latches by externally applying two nega-
Fve going TTL-level clocks. The first clock, the Row Address Strobe (RAS), latches the 7 row address
bits into the chip. The second clock, the Column Address Strobe (CAS), subsequently latches the 7
polumn address bits into the chip. Each of these signals, RAS and CAS, triggers a sequence of events
which are controlled by different delayed internal clocks. The two clock chains are linked together logi-
tally in such a way that the address multiplexing opekation is done outside of the critical path timing
lequence for read data access. The later events in the CAS clock sequence are inhibited until the occur-
lence of a delayed signal derived from the RAS clock chain. This “gated CAS"” feature allows the CAS
dock to be externally activated as soon as the Row Address Hold Time specification (tgan) has been
wtisfied and the address inputs have been changed from Row address to Column address information.
Hote that CAS can be activated at any time after tg oy and it will have no effect on the worst case data

ess time (trac) up to the point in time when the delayed row clock no longer inhibits the remaining
equence of column clocks. Two timing end-points result from the internal gating of CAS which are
wlled tgep (Min) and trep (max). No data storage or reading errors will result if CAS is applied to the
M 4116 at a point in time beyond the tgrcp (max) limit. However, access time will then be determined
Ixclusively by the access time from CAS (tcac ) rather than from RAS (tgac), and access time from RAS
will be lengthened by the amount that tgcp exceeds the tgcp (max) limit.

BATA INPUT/OUTPUT

Data to be written into a selected cell is latched into an on-chip register by a combination of WRITE and
TAS while RAS is active. The later of the signals (WRTTE or CAS) to make its negative transition is the
jtrobe for the Data In (D) register. This permits several options in the write cycle timing. In a write
$ycle,if the WRITE input is brought low (active) prior to CAS, the Dy is strobed by CAS, and the set-up
wnd hold times are referenced to CAS. If the input data is not available at CAS time or if it is desired that
‘e cycle be a read-write cycle, the WRITE signal will be delayed until after CAS has made its negative
Fansition. In_this "delayed write cycle” the data input set-up and hold times are referenced to the nega-
tive edge of WRITE rather than CAS. (To illustrate this feature, D,y is referenced to WRITE in the tim-
g diagrams depicting the read-write and page-mode write cycles while the "early write” cycle diagram
thows D,y referenced to CAS).

Data is retrieved from the memory in a read cycle by maintaining WRITE in the inactive or high state
throughout the portion of the memory cycle in which CAS is active (low). Data read from the selected
Eell will be available at the output within the specified access time.

DATA OUTPUT CONTROL

The normal condition of the Data Output (Doyt) of the M 4116 is the high impedance (open-circuit)
jtate. That is to say, anytime CAS is at a high level, the Doyt pin will be floating. The only time the
putput will turn on and contain either a logic 0 or logic 1 is at access time during a read cycle. Doyt will
remain valid from access time until CAS is taken back to the inactive (high level) condition.
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DATA OUTPUT CONTROL (continued)

If the memory cycle in progress is a read, read-modify write, or a delayed write cycle, then the data out-
put will go from the high impedance state to the active condition,and at access time will contain the data’
read from the selected cell. This output data is the same polarity (not inverted) as the input data. Once,
having gone active, the output will remain valid until CAS is taken to the precharge (logic 1) state,
whether or not RAS goes into precharge.

If the cycle in progress is an “early-write” cycle (WRITE active before CAS goes active), then the output
pin will maintain the high impedance state throughout the entire cycle. Note that with this type of out-
put configuration, the user is given full control of the Doyt pin simply by controlling the placement of
WRITE command during a write cycle, and the pulse width of the Column Address Strobe during read
operations. Note also that even through data is not latched at the output, data can remain valid from
access time until the beginning of a subsequent cycle without paying any penalty in overall memorv
cycle time (stretching the cycle).

This type of output operation results in some very significant system implications.

Common 1/O Operation — If all write operations are handled in the "early write” mode, then D,y can be
connected dorectly to Doyt for a common 1/0 data bus. ,

Dour will remain valid during a read cycle from tcac until CAS goes back to a high level (precharge),
allowing data to be valid from one cycle up until a new memory cycle begins with no penalty in cycle
time. This also makes the RAS/CAS clock timing relationship very flexible.

Two Methods of Chip Selection - Since Doyt is not latched, CAS is not required to turn off the outputs
of unselected memory devices in a matrix. This means that both CAS and/or RAS can be decoded for
chip selection. If both RAS and CAS are decoded, then a two dimensional (X, Y) chip select array can
be realized.

Extended Page Boundary - Page-mode operation allows for successive memory cycles at multiple column
locations of the same row address. By decoding CAS as a page cycle select signal, the page boundary can
be extended beyond the 128 column location in a single chip. (See page-mode operation).

OUTPUT INTERFACE CHARACTERISTICS

The three state data output buffer presents the data output pin with a low impedance to V¢ for a logic
1 and a low impedance to Vgg for a logic 0. The effective resistance to V¢ (logic 1 state) is 4202 maxi-
mum and 1359 typically. The resistance to Vgg (logic O state) is 952 maximum and 35Q typically.The
separate V¢ pin allows the output buffer to be powered from the supply voltage of the logic to which
the chip is interfaced. During battery standby operation, the V¢ pin may have power removed without
affecting the M 4116 refresh operation. This allows all system logic except the RAS timing circuitry and
the refresh address logic to be turned off during battery standby to conserve power.

PAGE MODE OPERATION

The "Page Mode” feature of the M 4116 allows for successive memory operations at multiplie column
locations of the same row address with increased speed without an increase in power. This is done by
strobing the row address into the chip and maintaining the RAS signal at a logic O throughout all success-
ive memory cycles in which the row address is common. This “page-mode” of operation will not dissipaté
the power associated with the negative going edge of RAS. Also, the time required for strobing in a new
row address is eliminated, thereby decreasing the access and cycle times.

The page boundary of a single M 4116 is limited to the 128 column locations determined by all combi-
nations of the 7 column address bits. However, in system applications which utilize more than 16,384
data words, (more than one 16K memory block), the page boundary can be extended by using CAS
rather than RAS as the chip select signal. RAS is applied to all devices to latch the row address into each
device and the CAS is decoded and serves as a page cycle select signal. Only those devices which receive
both RAS and CAS signals will execute a read or write cycle.
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EFRESH

& resh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 128
o addresses within each 2 millisecond time interval. Although any normal 1al memory cycle will perform
fe refresh operation, this function is most easily accomplished with “RAS-only” cycles. RAS-only
esh results in a substantial reduction in operating power. This reduction in power is reflected in the
bp 3 specification.

JOWER CONSIDERATIONS

st of the circuitry used in the M 4116 is dynamic and most of the power drawn is the result of an ad-
pess strobe edge. Conseguently,the dynamic power is primarily a function of operating frequency rather
n active duty cycle. This current characteristic of the M 4116 precludes inadverten burn out of the
ice in the event that the clock inputs become shorted to ground due, to system malfunction.
ithough no particular power supply noise restriction exists other than the supply voltages remain within
be specified tolerance limits, adequate decoupling should be provided to suppress high frequency noise
sulting from the transient current of the device. This insures optimum system performance and re-
bility. Bulk. capacitance requirements are minimal since the M 4116 draws very little steady state (DC)
rent.
system applications requiring lower power dissipations, the operating frequency (cycle rate) of the
4116 can be reduced and the (guaranteed maximum) average power dissipation of the device will be
pwered in accordance with the Ipp; (max) spec limit equation.

ote :  The M 4116-4 is guaranteed to have a maximum Ipp; requirement of 35 mA @ 410 ns cycle
E’ with an ambient temperature range from 0° to 70°C. A lower operating frequency, for example
13 1 microsecond cycle, results in a reduced maximum Ipp; requirement of under 20 mA with an
k ambient temperature range from 0° to 70°C.

ilthough RAS and/or CAS can be decoded and used as a chip select signal for the M 4116 overall sys-

power is minimized if the Row Address Strobe (RAS) is used for this purpose. All unselected devices
those which do not receive a RAS) will remain in a low power (standby) mode regardless of the state
¥ CAS.

POWER UP

i'he M 4116 requires no particular power supply sequencing so long as the Absolute Maximum Rating
sonditions are observed. However, in order to insure compliance with the Absolute Maximum Ratings,
SGS-ATES recommends sequencing of power supplies such that Vgg is applied first and removed last.
¥wg should never be more positive than Vgg when power is applied to V.

Jnder system failure conditions in which one or more supplies exceed the specified limits significant ad-
itional margin against catastrophic device failure may be achieved by forcing RAS and CAS to the inac-
jve state (high level).

kfter power is applied to be device, the M 4116 requires several cycles before proper device operation is
n:hneved Any 8 cycles which perform refresh are adequate for this purpose.
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] M 36000
0S INTEGRATED CIRCUIT

PRELIMINARY DATA

K-BIT READ ONLY MEMORY

8K x 8 ORGANIZATION - EDGE ENABLED OPERATION (CE)

£ 260 ns ACCESS TIME, 375 ns CYCLE TIME FOR M36000-4

¥ 300 ns ACCESS TIME, 450 ns CYCLE TIME FOR M36000-5

"SINGLE +5V +10% POWER SUPPLY

. LOW POWER DISSIPATION: 220 mW MAX ACTIVE

} LOW STANDBY POWER DISSIPATION: 356 mW MAX (CE HIGH)

i ON CHIP LATCHES FOR ADDRESSES (CONTROLLED BY CE INPUT)
 INPUTS AND THREE-STATE OUTPUTS - TTL COMPATIBLE

- QUTPUT DRIVE 2 TTL LOADS AND 100 pF

J STANDARD 24 PIN DIP (EPROM PIN OUT COMPATIBLE)

', e M36000 is a N--channel silicon gate MOS Read Only Memory, organized as 8192 words by 8 bits.
phis device incorporates advanced circuit techniques designed to provide maximum circuit density and
#liability with the highest possible performance, while maintaining low power dissipation and wide
jperating margins. The M36000 utilizes a static storage cell with clocked control periphery which allows
fhe circuit to be put into an automatic low power standby mode. This is accomplished by maintaining
he chip enable (CE) input at a TTL high level. In this mode, power dissipation is reduced to typically
b mW, as compared to unclocked devices which draw full power continuously. In system operation, a
ice is selected by the CE input, while all others are in a low power mode, reducing the overall system
ower. The edge enabled operation means greater system flexibility and an increase in system speed,
fnaking this device ideally suited for 8 bit microprocessor systems such as those which utilize the Z80.
Jt can offer significant cost advantages over PROM. The M36000 is available in 24-lead dual in-line
Plastic or ceramic package.

EBSOLUTE MAXIMUM RATINGS*

El, Voltage on any pin with respect to Ground -1to +7 \)
Piot Total power dissipation 1 W
'-Ll's‘g Storage temperature: for ceramic package -65 to +150 °c
: for plastic package _55to +125 °oC
Top Operating temperature O0to +70 oC

* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.

~ This is a stress rating only and functional operation of the device at these or any other conditions above those indi-
cated in the operating conditions of this specification is not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

SRDERING NUMBERS: M36000 -4 B1 for dual in-line plastic package
! M36000 - 4 D1 for dual in-line ceramic package
M36000 - 4 F1  for dual in-line ceramic package, frit-seal
M36000 - 5 B1 for dual in-line plastic package
M36000 -5 D1 for dual in-line ceramic package
M36000 -5 F1 for dual in-line ceramic package, frit-seal

267 6/79



M 36000

MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package

31.2m

14max

on%

15.24

POLI-A

Dual in-line ceramic package, frit-seal

L1336

CONNECTION DIAGRAM
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ECOMMENDED DC OPERATING CONDITIONS!(T,,,,=0to 70° C unless otherwise specified)

Values
Parameter Test conditions Unit
Min. | Typ. | Max.
Supply voltage 45 5 5.5 \Y

ec

Input high voltage

Input low voltage

Values
Parameter Test conditions Unit
Min. | Typ. | Max.

Output high voltage lon= -220 uA 24 \Y

Output low voltage lo=3.3mA 04 \%

Input leakage current V|, =01t05.5V -10 10 nA
Output leakage current Device unselected; V,=0to5.5V| -10 10 pA
c1 Supply current (active)? 40 mA
c2 Supply current (standby) CE high 8 mA

vz’ FEIE R T

NAMIC ELECTRICAL CHARACTERISTICS! (T,,,= 0 to 70°C unless otherwise specified)

O

M36000 -4 | M36000 -5

Y Parameter Test conditions Unit

H Min. | Max. | Min. | Max.

e Cycle ti 375 450

tc vele time Output load =2 TTL gate ns

tcE CE pulse width and 100 pF, 250 300 ns
; transition times = 20 ns

tac CE access time 250 300 ns

é;o,.-p Output turn off delay 60 75 ns

¥an  Address hold time 60 75 ns

s Address setup time 0 0 ns

T CE precharge time 125 150 ns

lotes:

ir-_A minimum 100 us time delay is required after the application of Vo (+6V) before propex device operation is
& achieved. CE must be at V4 for this time period.

E,Currem is proportional to cycle rate. |cc ) is measured at the specified minimum cycle time.

&
;
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CAPACITANCE (T,mp= 0 to 70°C)

Values
Parameter Test conditions Unit
Min. | Typ. | Max. )
C, Input capacitance Capacitance measured with Boonton 5 8 pF
- Meter or effective value calculated 3 = F
Co Output capacitance from: C= 28 with AV = 3V p

DESCRIPTION OF OPERATION

The M36000 is controlled by the chip enable (CE) input. A negative going edge at the CE input will
activate the device as well as strobe and latch the inputs into the onchip address registers. New address
data can be applied in anticipation of the next cycle once the address hold time specification has been
met. At access time the outputs will become active and contain the data read from the selected location.
The outputs will remain latched and active until CE is returned to the inactive state.

WAVEFORMS (One cycle)
tc
cHiIP = \
ENABLE v _ r‘ /
tCE < tp
tas taH tOFF
ViH— TN /
< tAC
VoH—
gl oL OPEN < VALID } OPEN
5-3292
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