




























































































































































































































































M253 

CONNECTOR DIAGRAMS 

'55 " CLOCK INPUT 

EXTERNAL RESET! 
'GG DOWN-BEAT 

Standard content configura tion 
M253 B1 AA 

'55 CLOCK INPUT 

'GG ···23 E)(TERNAL RESETI 

Standard content configuration 
M253 B1 AC 

';s CLOCK II'f)UT 

'GG 
EXTERNAL RESET 

DOWN_BEAT . DOWN-BEAT. 

OUTPUT \ OUTPUT , III BASS 5(lECTIQN " II 
LOW BONGO I' H'GH-HAT 1 ~i 

'~IBA5S ORU. 
LONG CYMBALS r C,~ARE DRUM or 

OUTPUT 2 OUTPUT • 0 CO"'GA DRUM 
SHORT C'fto48AlS ~1 

OUTPUT l OUTPUT , ~ § SNARE DRUM ,,, 
SHORl CVIoIBALS ~ LONG. CYMBALS ~ 

e:1II OR CLAVES or CLAVES ~~ 

OUTPUT 4 " OUTPUT , ~ A HIGH BONGO " 
MARACAS ~ ~ ".OW FlON,·,Q COW BELL -. 

iiiPliT1 INPUT 12 TANGO 2/4 
" 

BOSSA NOVA 414 .,p BEGUINE 

INPUT 2 INPUT 11 WALTZ '" • SAMBA 4/4 TANGO RHUMBA 

iNP'ij"fJ" iNPuT1i5 SN..FFLE '" 
, eHA eM ... '" "p CH' CHA 

INPUT 4 " " INPUT 9 .. OCH ,. " ~ BEGUINE ,. SWING '0 "p BOSSA NOV" 

INPUT 5 INPUT 8 SlOW ROCK '" " RUMBA 1J4 ,.uMBO "p SAMBA 

~ INPUT '7 SWING '" " U ROell POP 414 SLOW ROCK " "p BEAT 

$-WJ~/' ----
• 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 . 

••••• 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 

3072 BITS 
MATRIX MUL TlPlEXER 

RESET 
LOGIC 

'------~----+----~------~ 

o 
I 

INPUTS 

134 

6 
12 

'EXTERNAL 
RESET 

DOWN 
BEAT 
(DB) 



11253 

f)TATIC ELECTRICAL CHARACTERISTICS(positive logic, VGG= -11.4 to -12.6V, Vss=4.75 
to 5.25V, T amb = 0 to 70c e unless otherwise specified) 

Parameter 

CLOCK INPUT 

V1H Clock high voltage 

"V 1L Clock low voltage 

DATA INPUTS (lN1 ..... IN12) 

VIH Input high voltage 

VIL Input low voltage 

ILl Input leakage current 

~XTERNAL RESET 

V 1H Input high voltage 

V 1L Input low voltage 

RIN Internal resistance to V GG 

bATA OUTPUTS 

RON Output resistance (ON state) 

VOH Output high voltage 

ILO Output leakage current 

POWER DISSIPATION 

IIGG Supply current 

Output voltage vs. external 
supply voltage (VExrVss) 

-. 

~ 
... ~S 1"0 _ 

~.~ 

" 
"ctG "UT 

L =1011;0 

..I-
20'0 

'1GG - 'Iss; .,7'1 

v. 
(mY) 

.00 

400 

300 

200 

'00 

Test conditions 

Vi = Vss-10V T amb= 25°C 

Va = V SS-5V 

Va = Vss-1 to VSS 

IL = 1 mA 

V i - V 1H Va - V SS-10V 
T amb= 25°C 

IT amb= 25°C 

Output voltage vs. supply 
voltage (VGG-Vss ) 

G_'" 

~ 
, , 
-t L S'A, 

'" 
RL ·50 

IOka 

ISItO 

I<u, 

12 1) 

135 

Values 

I I 
Unit 

Min. Typ. Max. 

Vss-1.5 Vss V 

VGG Vss-4·1 V 

Vss-1.5 Vss V 

VGG Vss-4.1 V 

10 !LA 

Vss-1.5 Vss V 

VGG Vss-4·1 V 

400 600 k.l1 

250 500 .11 

Vss-O·5 Vss V 

10 !LA 

7 15 rnA 

Output dynamic resistance 
vs. output voltage 

c.·'~17 

I 

16 
00-V55··'8VL 

.17V 

/ I), 
/'6'1 

II 
~ 

0.8 

~ 
~~ 

04 



M253 

DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, VGG= -11.4 to -12.6V, 
Vss= 4.75 to 5.25V, Tamb = 0 to 700 e unless otherwise specified) 

Values 
Parameter Test conditions 

I I Min. TVp. 

CLOCK INPUT 

f Clock repetition rate DC 

tpw * Pulse width 5 

t("'* Rise time 

tf** Fall time 

EXTERNAL RESET 

I tpw Pulse width 5 

* Measured at 50% of the swing. 
* * Measured between 10% and 90% of the swing 

TIMING WAVEFORMS (positive logic) 

In.2 
BIT SEaUENCE"I--::--~~n::-,-:,:---TI"I---'----.:--'r--:;--ril! ! I 32 I 1 

I 
I 

CLOC~ 

INPUT :u-u-u-
EXTERNAL 
RESET 

OUTPUT 
SIGNAL 

~ 
----------~~~.----------~ 

I I 
I I 

I 

'--------': rLJ 
I I 
I I 

~~f:u~iNT -A~~.-------~1~A~-~\~~~-----~~ ~ 
I I 

I 
I 

~ 
I 

DOWN -BEAT __________ ~r--l~ ________ ~ 
I 

5-1029/3 

Unit 
Max. 

100 kHz 

IlS 

100 IlS 

100 IlS 

IlS 

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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NSTRUMENT BEATS VERSUS RHYTHM PROGRAM 

btTER TRUTH TABLE EXTE RNAL DEVICE OUTPUT SIGNALS 
!LOCK I Rhvthm program I RESET 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

Count 
U U U U U U U U 
T T T T T T T T to P P P P P P P P 32 U U U U U U U U 

U U U U U U U U N 
T T T T T T T T S 
P P P P P P P P T 
U U U U U U U U R. 

T T T T T T T T T T T T T T T T 
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 

1 IX ex: Lt--~ 
2 IX l'= 
3 LiX 1 1"-
4 L2S , l"-
5 X , I ..... 
6 
7 IX [2<; 1'-1 L'-: r-: IX - IX Lt: I ..... 

I-l~ l- X l':-
-~}-I-

t--i4 
I-'1s 

, , , 
16 IX l"-

r-F IX 
18 

l~ 

19 , 
20 I 
21 IX IX IX I I .... 1"- ,"-
22 
23 IX 1'-

t--:4 
25 IX IX I~ 1'-
26 

r¥a- r-- - , 
29 IX , ~ 
30 IX IX , 1'-1'-1 
~1 

32 , I 

M253 

INSTRUMENT BEATS. DOWN BEAT 

I I I I 
N N N N 
S S S S 
T T T T 
R. R. R. R 

2 3 4 5 

I I 
N N 
S S 
T T 
R. R. 

6 7 

I 
N 
S 
T 
R. 

,8 
III 
> 

OWN 
EAT 
GNAL I 

~ 

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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M253 

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 comple'te flexibility, since modification of the memory 
is quick and relatively cheap. 

Fig. 1 - Rhythm ststem (standard contents) 

a) M253 AA 

b) M253 AC 

v .. OQWN(OB) 
BEAT 

EXTERNAL 
litE (T 

f ---~-----OVGG 

23 22 

21 1-+----.0--+ 

'Or-+----

22 .. 

'"-~-~----'" M 253 
19r-+-----

AA 

... 
I 
I 

f 
" 
" 

",--.. ~-,,, j . 
+-- t" BASS SELECTION 'fiZZ 22 ,s 

" kO kn kn 

L-____ 1- --t----1--+~~ ----{)'GG 

DO'RN 
BEAT (OB) 

9 ~ EXTERNAl 

----~t-~:-·~~ 
~-* 

'0 

, M253 

" AC " 
" '0 
" 
" " 

138 
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-'TYPICAL APPLICATIONS (continued) 

Fig.2 -Increase in number of rhythms 

ExTERNAL 
RESET 

V5S ----<fI' 

OOWN .. ~_l-_~==~==========~---~ BEAT 
(08) 

VTHMS l' 
12 

INSTRUMENTS 

13

1 

RHYTHMS 

24 

M 253 

Fig. 3 - Increase in number of instruments 

EXTERNAL 

VSS~' 

DOWN 
BEAT 
(08) 

~:~~~ (~OCK I-~_---'~+_--I CLOCt\, ~~~~~ 

M253 
1 

1 8 ----
INSTRUMENTS 

M253 
2 

INSTRUMENTS 
S-101.1/3 

The rhythms may be selected from both devices simultaneously. 

Fig. 4 - Increasing the number of elementary times 

VARIABLE 

CLOCK ------
GENERATOR 

.---

Vss 
5 

IMfl 1/2 Q 

, 
HBF 

rCK=~ 
CLOCK ~~~~ 

M253 
I 

I t 
8 12 

INSTRUMENTS INPUTS 

T 
I 

1 

, 

'/0 
EXTERNAL 
RESET 

c::::J 
IOOkfl 

----<0 
Vss 

1 
To --­OWN-BEAT 

EllER CLOCK 
RESEl 

.L 101253 
2 I I 'I 

InF 

Note: The total number of elementary times is given by the sum of the elementary times of the individual devices. 
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M 253 

CIRCUIT FOR CHANGING THE NUMBER OF ELEMENTARY TIMES 

"SS 

l---+---~-+----i---; INSTRUMENT 7 

INSTRUMENT 6 

~-+----------<>-t INSTRUMENT 5 

VARIABLE 

CLOCK 

GENERATOR 

INSTRUMENT 4 

l---+------,------i-i'NSTRUMENT 3 

RESET-1 

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 /J-S 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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['r, 1 (M253 AA) 

;;.. 

" 

COUNT 
FOR 
32 

COUNT 
FOR 
32 

1 
2 
3 

• 5 
6 
7 
8 

1 
11 
12 
13 
I. 
15 
16 
17 
18 
19 
20 

1 
22 
23 
2' 
25 
26 
27 
28 

30 
31 

0 
U 
T 
P 
U 
T 
1 

X 

RI HM RI HM RI HM RHYTHM. RIiYTHM 5 

Ixx X Ix Ix xx x:x X IX IX 

x 

IX X 

I X IX X X I X X 

IX -f--, 

f- -f- - -~:::t+=hn - r-r-:-l!_"-' f-t-+-+-+-+-h;xct,-+--l' --r- ,- --lX-f-
-.,-+-,' , I X x . X'-t-r-- f- -X Xl ,--

._.:.::""":lI-= EE~~+-LE"t--Ht---.k _III 
RHYTHM 6 RHYTHM 7 RHYTHM 8 RHYTHM 9 RHYTHM 10 

0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U 
T T T T T T T T T T T T T T T T T T T T T T 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 P P P P P P P P P P D P P P P P P P P P P P P P P P P P P P 
U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U 
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 
2 3 • 5 6 7 8 1 2 3 • 5 G 7 8 1 2 3 • 5 6 7 8 1 2 3 • 5 6 7 8 1 2 3 • 5 6 7 8 

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

X X X X X X X X X X 

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

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

x. .x Lx X Lx X X X X X X 
X 

X X X X X X X X X X 

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

X X X X X X X X X X 
X 

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

,.::: X ----, __ X X X X ._~ X X .X 
X X 

X '-'- f-- 'x f- XX- .. -
X,L ,~ X_ X ,~ ,X X --c-- t-- t-- --f- , - f-

' t-- f- X X X X X X X X X X X 
X X 

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

X X Xt-- _L X X X X X X 

~H-X X X X X X X X X X X X X X X X X 

X X X X X X X X X 
X X 
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RHYTHM 11 

0 0 0 0 o 0 0 0 0 
U U U U U U U U U 

COUNT T T T T T T T T T 
FOR P P P P P P P P P 

32 U U U U U U U U U 
T T T T T T T T T 
1 2 3 • 5 6 7 8 1 

1 X X X 
2 
3 X X 

• 
5 X X X 
6 
7 X X 
8 
9 X X X X X 

11 X X 
12 X 
13 X X 
I. 
15 X X X X 
16 
17 X X X 
18 
19 X X X 
20 -. 
21 P .X 
22 f-r-
23 X X X 
2' 
25 X X X X X 
26 
27 X X 
28 X 
29 X X X 
30 

1 X X 
32 

TABLE 2 (M253 AC) 

COUNT 
FOR 
32 

21 

X I X Ix 

I X 

IX 

. X 

RHYTHM 12 

0 0 0 0 0 0 0 
U U U U U U U 
T T T T T T T 
P P P P P P P 
U U U U U U U 
T T T T T T T 
2 3 • 5 6 7 8 

X X X 

X 

X X 

X X X X 

X X 

X 

X X X 

X X X 

X X 

. r- .~ 

X xX -- f---
X X X 

X X 

X X 

X X 

X X X 

I X X X IX X IX IX 

X X IX X 

I X 

IX 
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RHYTHM 6 ,OW ROCK RHYTHM 7 (BEAT RHYTHM B (SAMBA) I RH' THM SA NOVA) THM IIC <A- CHI 

I~I~I~I~ ~I~ I~ I~ I~ I~ ~ ~ ~' I~ ~ I~I~ ~ ~ ~I~ I~ I ~ I~I~ I~I~ lele I~ I~I~ ~I~ I~I~ I~ Ie 1~le 
COUNT I! TIT I 1- W I~ I~ I! I ~ ~, ~ ~ I~ ~ I ~ I ~ ~ ~ tl~ I ~ ~ I ~ I ~ 1m I~I~ I~ I~I~ m Itlt d I; Itl~ FOR I~ ~I~I~ 32 * I~ I~I¥ I¥ ~ ¥ ¥ i¥ ¥ I¥i¥ ¥ ¥ ¥I¥ I¥ ¥ I¥ I ¥ I, ¥ I ¥ I~~ I~ I~:~ ~I¥ I'¥ '¥ '¥ I~ I~I¥ 

If WI: 5 16 17 I B 11 2 3 , 5 I Ii 7 Is 11 i j 415 Is 7 18 i iilj 14 5 Is I; 8 iii j 4 Is Is Ii 18 
, x Ix Ix x ' x Ix Ix x x xix Ix x I x x xix xix Ix Ix 

x Ix I~ 

~ , x I x x IX : x 

IX 'x x 
IX __ >\ x x - XIX 

1,,+--
,-

,-- tx f- Ix_ I-- Ix- I-- fl<x Ix 1"- x I~ Ix x_ ~_Ix 

,-'-x -

IX 
Ix x :x x x x x x x x x Ix x 

---,-

ix 

RHYTHM 11 (RUMBA) RHYTHM 12 (BEGUINE) 

0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 
U U U U U U U U U U U U U U U U 

COUNT T T T T T T T T T T T T T T T T 
FOR P P P P P P P P P P P P P P P P 
32 U u U u u u U 'J U U U U U U U U 

T T T T T T T T T T T T T T T T 
1 2 3 , 5 6 7 8 1 2 3 , 5 6 7 8 

1 X X X X X X x 
2 
3 x x x x x X 
4 X 
5 x X 
6 
7 X X X X X X 
8 X X X X 

X 
11 X X X x 
12 X 
13 X X X X X I. 
15 X X X 
16 
17 X X X X X 
18 
19 X X X X X X 
20 X 
21 X X X x 
22 
23 X X x 
2' 
25 x x x x x X 
26 
27 X X X 
28 

X X X X X 
30 

X X X 
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IDS INTEGRATED CIRCUIT 
M254 

r 
i 

RHYTHM GENERATOR 

it DRIVES 12 SOUND GENERATORS (INSTRUMENTS) OR SOME INSTRUMENTS AND M 251 OR 
M 108 

• 5 BIT COUNTER 

it 8 RHYTHMS PER INSTRUMENT 

, EXTERNAL RESET 

the 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 
,4-lead dual in-line plastic package. 
i 

t 
[MJSOLUTE MAXIMUM RATINGS* 

, GG** Source supply voltage -20 to 0.3 V 
fl." Input voltage -20 to 0.3 V 
to Output current (at any pin) 3 mA 
r 519 Storage temperature -65 to 150°C 
fop Operating temperature 0 to 70°C 

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

,. All voltages value are referred to V ss pin voltage. 

" 

" 

IIRDERING NUMBERS: M 254 XX for dual in-line plastic package 
" M 254 B 1 AD for standard music content 

M 254 B 1 AM for standard music content 

HANICAL DATA 

.UJoer.~ecJ,e,~ issue dated 11/76 

~. .---.. ---.----.-.- ... $' T. °llil. 
~-ll'It 
~,. .ct.t 

!LiL Q.'&L _ ~ +.2:5~ 
• 2794 10.-_________ _ 

_ . __ ]J.?~: ... 

t::::::] 
145 

~ 
, I 

~-J52~- J 

Dimensions in mm 
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M254 

CONNECTION DIAGRAMS M 254 B 1 AM Standard M 254 B 1 AD Standard 
content configuration content configu ration 

'55 [ 1 " CLOCI( INPUT '55 " (LOOl INPUT '" " ClOC", INPUT 

'GG 13 
EUfRNAl 

2l EILRfSET '00 2l 
E .llTERNAL 

RE Sf T 'GG RESET 

OUTPUT I 22 OUTPUT 12 BASS DRUM TRIGGER (HOROS 
8A<,5 DRU~ 11 " BAC,S ALTERNAT£ 

OUTPUT 2 " OUTPUT II (LAVES 

:1 •. 55 (00' •• 

SNAPE SlRU~ 

" " 00 CLAVE 5 

OUTPUT J 10 OUTPUT 10 Hft;H BONGO SHORT 14 
CVt.48A l 5 

OUTPUT 4 
" 

OUTPUT , 
LOW BONGO ( ,OW 80N('0 IS 

OUTPUT S '. OUTPUT • SNARE DRUM " 
TRIGGER 

DOWN BfAT CHORDS 

OUTPUT Ii OUTPUT 7 CYMBALS BRUSH " ., 
" •• WALTZ DISCO WAl T I SLOW ROCK ., '0 "P • 7 POL"'''' BOOGIE TANGO RUlrl4aA . , ',p B' TANGO SLOW ROCI( " ..... ING SA ..... ., 

" "p B5 BOSSA NOVA SAMBA BE AT BOSSA NOVA 

* This output must be connected so as to drive the "snare drum" when the rhythms corresponding to 
pins 9, la, 11,12 and 16 are generated, and the "claves· when the rhythms corresponding to pins 13, 
14 and 15 are generated. 12 to IS 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 lOS. 

BLOCK DIAGRAM 

1

,,- , 

.. -----~---
I 

i I 'I' 'j' 

~'I ~"';,',:',' M., 
EHE<I·" .... 
"E~E • 
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TIMING WAVEFORMS (positive logic) 

Output words versus external reset 
CLOCI( IN-

'51 

" :~::~~::::~~:::J:::J:::J:::: seCUENCE 

OuTPut 
WORD 

INTERNAL 
COUNTING 
CONTROL 

INTERNAL ----------, 
RESET 

Output words versus internal reset 
CLOCK IN • 

'51 
E1TERNAL ---------, 
~ESET 

S_IIU 

., :~:J::~:::J~2:J::::I:::::r::= SEQUENCE 

OUTPUT 
WORD 

$-114' 

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

** i= 1.. ... S; in this timing waveform it has 
been assumed that in the truth table all 
bits have been programmed. 



M254 

DEVICE DESCRIPTION 
The M 254 contains a ROM which can drive 12 sound generators (instruments) with a se leetion of 8 
r'hythms for each generator. An external clock drives a phase generator which produces complementary 
Dutputs, these signals are then divided-by-2, to produce the signals to enable the output buffers and 
~ive 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 
!jIDntrols the counting sequence. 

STATIC ELECTRICAL CHARACTERISTICS (positive logic, VGG= GND; Vss= 14 to 18V; 
Tamb= a to 70°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

CLOCK INPUT 

VIH Clock high voltage Vss-l V 

V1L Clock low voltage Vss-l0 V 

DATA INPUTS (81 ..... 88) 

V1H Input high voltage Vss-l V 

V1L Input low voltage Vss-l0 V 

ILl Input leakage current Vj=Vss-14V Tarnb= 25°C 10 /LA 

DATA OUTPUTS 

RON Output resistance (ON state) Vo=Vss-2V 1 2 kn 

.'OH Output high current Vss= 18V 100 p.A 

POWER DISSIPATION 

IGG Supply current VGG=Vss-18V Tarnb= 25°C 10 rnA 
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M254 

DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, VGG= GND; Vss= 14 to 18V; 
Tamb= 0 to 70°C unless otherwise specified) 

Parameter Test conditions 

CLOCK INPUT 

f Clock repetition rate 

tpw* Pulse width 
Duty cycle = 50% 

td Pulse delay 

t •• r Rise time 
Tamb= 25°C 

tf** Fall time 

• Measured at 50% of the swing 
•• Measu red between 10% and 90% of the swi n9 

TYPICAL APPLICATIONS 
Figure 1 shows the typical application of the M 254 AD. 
Figure 2 shows the typical application of the M 254 AM. 

Min. Typ. Max. Unit 

DC 100 kHz 

5 1'5 

5 1'5 

5 1'5 

5 I'S 

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 
(standard contents). M 254 AD 

148 

Fig. 2 - Rhythm and accompaniment system 
(standard contents). M 254 AM 

" -I ' 
1 

... 1 ~ f r " • 
.. ~ t t t t 

~ f ~ l f 

.. t- ~ ~ 

j 



!TYPICAL APPLICATIONS (continued) 

,. 

~i9. 3 - Increase in number of rhythms 

~ ~. 

~~VGG('~~~ -+------r;;:;;;.;-;;;-;l 

, I" ;.,.'""S 
~. 8 

INSTRUMENTS 

, !RHYTHMS 

_IG 

COMPLETING THE TRUTH TABLE 

M254 

Fig.4 - Increase in number of instruments 

. " 
INSTRUMENTS RHVTHMS INSTRUMENTS 

lJ"he ROM truth table has been organized in 32 rows which represent the elementary times and 104 
tolumns. , 
lrhe 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. 
The 9th group of 8 columns represents the COUNTING control information which specifies the num· 
ber of elementary times in a given rhythm. 
Jf count N is crossed for rhythm X this rhythm will have N elementary times. If 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. 
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M 254 AD (standard) 

RHYTHM 1 IWAL TZI RHYTHM2ITA",G()1 RHYTHM 3_'SWINGI 

COUNT 
FOR 
32 

4 

6 

25 

29 

COUNT 
FOR 
32 

',--

iX' x , x x 

'4_X_ .-r"'-
, .... 

RHYTHM 4 (BEAT) RHYTHM 5 (BOSSA NOVA) 

150 
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RHYTHM 6 (SAMBA) 
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X X 
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M254 

RHYTHM 7 IRUMBAI RHYTHM B ISLOW ROCK) COUNTING CONTROL 

~ I ~ ~ !~ n~ ~nOIO!~~ I~ ~ ~ I~ ~ ~ I ~ I ~ ~ I~ I~ I~ I~ ~ ~ I: ~ : : : 
RI: 

: : 
COUNT 

~ I~ : T T T T T T 
~ ~ I: ~ T 

I ~ I ~ ~. ~ I~ ~ I~ ; ;I~ ; ~ ; ; I~I~ ; ; FOR P 'p P P P 
32 

~ I¥ ¥ I ~! • ~ U IUUUiU I ~ ~ ~ I~ I~ ~ I ~ ~ I~ 
u I ~ u I~ ~ 

H ' H 
~ ~ ~ ~ ~ ~ 

1 2 3 14 5 6 ; I B I ~ ,~o 1" i ~2 1 2 3 4 5 : 6 7 B 9 11~ 1" I ~2 1 2 ~l~ 5 6 7 B I ~ i'~ 1 12 

X X X 
t--

4 ' X . X X 

• -X 'X X X 

.-,-.' ~. --"-I- I---+-
X --"-

1_ L. 

1 X ' ,X X P'-t+ Ix -t 1" ~ 1- - -r::: .-t--, 
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~r--I-

~ c _ _ . i--4x- j-!'-,- , ,"-.---,"-I- ~.-. ~------.:. x x 1 x x x X 'x X X X IX_ _x t--
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e- p~~_ .. '.X 1--1 
'x- X J ;.-

2(l 

, , Ix; '~.-- 'i-I~ .x IX r-----I-- f--
-. .- ,.. T ; ,-- I·- I--

,n 
26 , 

' ••••••.••.• 
,""'" 

28 I '!'."!. r: 
.",.,., 

;:r-1-r-' 
i? / 

" I: 32 

M 254 AM (standard) 

RHYTHM 1 IWALTZ) RHYTHM 2 (POLKA) RHYTHM 3 (TANGO) 

t----f-:O:-r::O:-T::O-T::OT-'::'OTO::--r-O::CT:Oo=r:OC'r=O--.-::O--.::O +::-OTo::-ro:-r:o::-'r::o:T':oo-i: l'-=o:T=:o:T::'i-
IO 

01", 0=-0 CO -0 CO m.: 0 0 0 0 0 0 0 0 
U U U U U U U U U U U U U U U U U U U U U u lu u u u u u u u u u u u u U 

COUNT T T T T T T T T T T T T T T T T T T T T T T' T T T T T T T T T T T T T T 
FOR P P P P P P P P P P P P P P P P P P P P P P II p p p p p P: p p p p p p p p 
32 U U U U U U U U U U U U U U U U U U,U U U U U U U U U UIU U U U U U U U 

T T T T T T T T T T T T T T T T T TiT TIT T T T T T T TIT T T T T T T T 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 61' 8 9 10,11 12 1 2 3 4 5 6 7 8 9 10 11 12 

t----:~98 _-+-+-+--+--+-"X+_+-' X"+-+-+-----+ 'x x --tX X ~-t -X' .. x X x -f-x 
t--f~-!;-I' _-+-+-+--+--pX+_t-Xq--++--+--+"X+- - - -xt~ '4r:1X .. -+- "l-t--H--t---t--+---+ 
t-----i1~~i----t-X"I-+-t-I---t-;;X+, -- x x x -+)(+'+XrX~ • t ~+_ h x x tx---xf-x 

14 
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COUNT 
FOR 
32 

1 
2 
3 

5 
6 
7 
8 
9 

11 
12 
13 
14 
1 
16 
17 
18 
19 
20 

22 
23 
24 
25 
26 
27 
28 

30 

32 

COUNT 
FOR 
32 

6 

RHYTHM 4 (BOSSA NOVA) 
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RHYTHM 7 (BOOGIE) 
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RHYTHM 5 (SAMBA) 

0 0 0 0 o 0 o 0 000 0 0 0 0 
U U U U U U U U U U U U U U U 
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x x X 
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RHYTHM 8 (DISCO) 

000000000000000 
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RHYTHM 6 (SLOW ROCK) 
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MDS INTEGRATED CIRCUIT 

RHYTHM GENERATOR 

~ INTERNAL TEMPO OSCILLATOR 
, 6 PROGRAMMABLE RHYTHMS 
i DRIVES 5 SOUND GENERATORS 
• MASK PROGRAMMABLE RESET COUNTS: 12 or 16 
• DOWN BEAT OUTPUT 
• EXTERNAL RESET 
• LOW POWER DISSIPATION: < 100 mW 
• PIN-TO-PIN COMPATIBLE WITH MM 5871 
• PUSH-PULL OR OPEN DRAIN OUTPUTS AVAI LABLE 
II STANDARD CONTENT AVAILABLE 
,"he M 255 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 
16-lead dual in-line plastic package. 
f_ 

"BSOLUTE MAXIMUM RATINGS* 

". ** "GG 
V,"" 
fo 
I", rstg 
roil 

Source supply voltage 
I nput voltage 
Output current for down beat (pin 3) 
Output current (at other pins) 
Storage temperature 
Operating temperature 

-20 to 0.3 V 
-20 to 0.3 V 

20 mA 
3 mA 

-65 to 150°C 
o to 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 V ss pin voltage. 

DRDERING NUMBERS: M 255 Bl XX for dual in-line plastic package 
· M 255 BlAB for· standard music content 

MECHANICAL DATA Dimensions in mm 

ij :::::::1 
Blnerse,de.~ issue dated 11/76 153 12/78 



11255 

CONNECTION DIAGRAMS 

RESET 16 ~RHYTHM 4 

TEMPO 
15 ~RHVTHM 5 CONTROL 

DOWN BEAT J 14 ~RHYTHM 

VGG 1] OUT 

VSS 12 OUT 4 

RHYTHM 1 11 OUT 

RHYTHM 10 OUT 2 

RHYTHM OUT 1 

S 1888 

BLOCK DIAG RAM 

SELECTION 
BETWEEN 

3/4 AND4/4 
RHYTHMS 

480 BIT ROM 

RHYTHM INPUTS 

154 

Standard content configuration 
M255B1-AB 

RESET 

TEMPO 
CONTROL 

DOWN BEAT 

VGG 

VSS 

WALTZ 

BEAT 

SWING 

OUTPUT 
LOGIC A1'IO 

BUFFER 

5-1810 

,. COUNTRY 
WESTERN 

15 LATIN 

,. TANGO 

.13 ~CHORD TRIGGER 

1/ ~ F1FTH 

SHORT 
II ~ CYMBALS 

10~ SNARE DRUM 

BASS DRUM , 
• FUNDAMENTAL 

'!.·1889/1 

DOWN BEAT 
OUTPUT 

TRIGGER 
OUTPUTS 



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. 
h) Six pins for rhythm selection. Internal pull-down is provided for all inputs. Rhythms are selected by 

connecting to V ss the corresponding inputs. 
C) One pin for external reset. The reset is applied when pin 1 is connected to V GG' During normal oper­

ation pin 1 is connected to Vss. 
d) Five output pins. The following options are available: 

- push-pull outputs 
- open drain outputs 
- trigger outputs (no external pulse shaping required) 
- continuous outputs 
- active high or active low outputs. 

: Full details concerning these options are given later. 
Ie) Low impedance down beat output through which a LED can be driven. 
') 2 supply pins. 

,OPERATION 
"hen the power supply is connected to the V GG pin, the internal oscillator starts driving the counter 
~d 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. 
116 elementary times) cycle and an internal reset signal is generated when the sixteenth state is decoded. 
~hythms 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 
ilccording 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 
I:ondition 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 
<rutputs are pulse shaped and their width equals 1/32 of one elementary time. Pulse width is proportional 
~ 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 
:rile five outputs of the M 255 may have different options which must be specified together with the 
flOM truth table. This can be done as shown in the table below: 

~ine 

IT: 
i 

~' 

1 

2 

3 

OUT. 1 OUT. 2 OUT. 3 OUT.4 OUT. 5 

Continuous or Trigger Output T T C T T 

Open drain or Push Pull 0 0 0 0 0 

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

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. 
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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). 

o Open drain output. 
P Push-pull output. 
+ The output is normally at V GG and goes high when active. 

The output is normally at V S5 and goes low when active. 

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 (0). 
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 (0). 
The down beat signal can be programmed to occur either every S (6) or every 16 (12) elementary times. 
The choice is made as shown in the example below: 

16 (12) S (6) 

I Down beat X 

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

STATIC ELECTRICAL CHARACTERISTICS(Positive logic, VGG= -11.5± 20%, Vss=+5 ± 20%, 
Tamb = 0 to 70c C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

RHYTHM AND RESET INPUTS 

VIH High voltage Vss-1 Vss V 

V1L Low voltage VGG Vss-4·1 V 

INSTRUMENT OUTPUTS 
Open Drain configuration 

RON Output resistance (ON state) RL=10K11 125 250 n 
VOH Output high voltage RL= 10 K11 Vss-0.3 Vss V 

ILO Output leakage current VEXT.RES.= V1H -10 IlA 
Tamb= 25cC 

Push-Pull configuration 

RON Output resistance at high output IOH= -1 mA . Vo= VOH 250 500 11 
level 

[VOL Output low voltage Capacitive load VSs-15.2 Vss-7.5 V 

VOH Output high voltage Capacitive load Vss-0.6 V 

RC Input: this input oscillates between two negative levels whose value depends on the supply voltage 
level. 
With VGG= -17 and Vss= OV, V RC low= -S.7V and V RC high= -3.2V. 
This input is protected, like the others, from electrical discharges. 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

DOWN BEAT OUTPUT 

RIN Internal resistance to VGG Vo=Vss-5V 400 600 k!1 

RON Output resistance (ON statel Vo-Vss-O.5V 250 500 !1 

IVOH Output high voltage Capacitive load Vss .. O.6 V 

[VOL Output low voltage Capacitive load V ss-17.7 Vss-10.7 V 

f 
PoWER DISSIPATION 

;IGG Supply current Tamb= 25°C 10 (pin 3)= 0 5 10 mA 

DYNAMIC ELECTRICAL CHARACTERISTICS (Positive logic VGG= -11.5 ± 20%, 5 ± 20%, 
t.mb= 0 to 700 e unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

rrEMPO CONTROL (RCI 

Minimum tempo C to Vss= 6800 pF 
R to VGG= 1.05 M!1 2.5" Hz 

Maximum tempo C to V ss- 6800 pF 

R to VGG= 47 K!1 35" Hz 

,. These values depend on power supply voltages and temperature. 

PERCENTAGE VARIATIONS of MAX. and MIN. TEMPO DUE TO VGG and TEMPE· 
~ATURE CHANGES 

Parameter T est conditions Min. Typ. Max. 

·Max. tempo variation due to V GG change VSS-VGG from 13 to 20V 4% 6% 

:Min. tempo variation due to V GG change VSS-VGG from 13 to 20V 4% 6% 

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

change 

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

r,change 
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TYPICAL APPLICATION FOR M 255 B1-AB 

" 0 '! r~~ '11 ! ~ ~f "011 
I , , 'FE .0 [ .0 [ 10 10 10 

'" "* , 16 '11 '11 kIl '11 '11 
'''~ '1- 1 "'" 

M255 

I BI-AB i 

I ,----
, -

~~OO~ 

i 6 

9 

I I .... t t t t 
TRIGGER FOR INSTRUMENTS 

~~ 
1 0 V55 

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 for outputs and down beat must also be filled in as explained. 
Table 1 shows the content and the options programmed in the M 255 B l-AB standard content. 

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

RHYTHM 1 RHYTHM 2 RHYTHM 3 RHYTHM 4 RHYTHM 5 RHYTHM 6 

1 X x Ix x x x x x x xix x x x X 
2 IX x IX x 
3 X x><-~ ~_ x x I x 
~ x x xxx x xx xxxx x 
_~ x x x x x x x x x 
~ x x x _K x x x 
2 X xx xix x xx x xx xlx,xXX 
8 X X X 
9 X I x I x Ix. x x x I x x x x X 

10 I x I x x x x x x x x I x I x 
11 X I x x I x x I x I x x 
12 . x I x x x x x x x 

: !i;jJjJjJ;i!r;;)'i_i,J;~ x x I ~ I x • ~ ~ x x X 

15 iBN/ii/sr; x x } x x x x x x x x 
16:::-::,::}{c{xr?:: x x I x I x~:: x x x x 

--""!i0"-on the Outputs 0 1 02 03 04 05 16 (12 I 8 (Ii) 
,or rigger Output Down beat X 

~n drain or push-pull 0 0 0 0 0 
Positive or Negative Trigger Edge + + + + + 

158 



INTEGRATED CIRCUITS 
M258 
M259· 

PRELIMINARY DATA 

16 PROGRAMMABLE RHYTHMS (CODED FOR THE M258; ALSO AVAILABLE IN COMBI· 
NATION FOR THE M259 
16 OUTPUTS (2 SECTIONS BY 8) 
MASK PROGRAMMABLE RESET COUNTS (24 or 32) 
DOWN BEAT OUT 
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 
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.) 

M258, M259 are monolithic rhythm generators specifically designed for electronic organs and other 
instruments. 

~".tl·lIr.t"rl on a single chip using MOS N-channel silicon gate technology, they are suppl ied in a 28 lead 
(M258) or 40 lead for (M259) dual in-line plastic package. 

~SOLUTE MAXIMUM RATINGS* 

Source supply voltage 
Input voltage 
Output current (at any pin) 
Output voltage 
Storage temperature range 
Operating temperature range 

-0.3 to +7 
-0.3 to +7 

3 
12 

-65 to + 125 
o to 70 

V 
V 

mA 
V 

°C 
°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. 

r* All voltages are with respect to Vss (GNDi. 

I»RDERING NUMBERS: M258 Bl for dual in-line plastic package 
M259 Bl for dual in-line plastic package 

159 11/79 



M258 
M 259 

MECHANICAL DATA (dimensions in mm) 

Dual in-line plastic package (28 lead) 

CONNECTION DIAGRAMS 

vDD 28 VDD 

GND 27 CLOCK 

OUTPUT 1 *26 RESET/SYNC. 

OUTPUT 9 25 OUTPUT 16 

OUTPUT2 **24 DOWN BEAT 

OUTPUT10 6 23 OUTPUT 8 

INPUT 1 22 OUTPUT 15 

OUTPUT 3 
M258 21 OUTPUT 7 

INPUT 2 20 INPUT 4 

OUTPUT" 10 19 INPUT 3 

OUTPUT 4 II 18 OUTPUT 14 

OUTPUT 12 12 17 OUTPUT 6 

CSI 13 16 OUTPUT13 

CS2 14 15 0U'fIiiJfS 

S#3375 

CSI enables the outputs 01 to 08 
CS2 enables the outputs 09 to 16 

Dual in-line plastic package (40 lead) 

~EEF·_14~' 
~~M O~ 

4826 15.24 

L::: ::::::: :::::~ 

VDD 40 VDD 

GND 39 CLOCK 

INPUT 1 38 1 NPUT 16 

INPUT 2 37 TNi>ufii 
OUTPUT 1 5 * 36 RESET ISYNC. 

0iJ'i'I50T9 6 35 00ffiiTlJ 
OUTPUT2 ** 34 DOWN 8En 
OUTPUT10 330 0Ufiiiifi· 
INPUT J 32 'OiJfPUTii 
INPUT 4 10 M259 31 0UiPiiT"7 
OUTPUT3 " 30 

INPiifi4 . 

INPUT 5 12 29 INPUTt3' 

OUTPUT" 13 28 INPUT,z 

INPUT 6 14 27 'iNPUfii 
OUTPUT4 15 26 0iJfPiiii4 
OUTPUT 12 16 25 INPUTIO 

INPUT 7 17 24 0lifPU'iI 
INPUT 8 18 23 'iNPUTi 
C51 19 22 0iiiPuTii 
C52 20 21 IiUfJiIJf1 

5-3316 

• 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. -
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M258 
M 259 

ESET AND DOWN BEAT TIMING WAVEFORMS (POSITIVE LOGIC) 

ELEMENTARY TIMES 

EXTERNAL RESET 

(USE D AS AN OUTPUT) 

DOWN BEAT 

LOCK DIAGRAM 

J.:l--D-­MC'L:J.Q 

I 31 I 32 I 

u 

o:tl1 ~ IHlooO 

DEffC'. 

S-l]'77{1 

lOGIC 

'" 

o 
D 

--.. ~ 

L __ . --''-----+---1-+-+-----------': (I n the M259 the rhythm 
selections enter the chip 
already decoded) 

~HYTHM, SE LECTION (for M258 only) 
Rhvthm 1iii4 IN3 Iiii2 1Ni 

- ___ 0-

1 1 1 1 1 
2 1 , , 0 
3 , 1 0 1 
4 , , 0 0 
5 , 0 1 1 
6 , 0 1 0 
7 , 0 0 1 
8 1 0 0 0 
9 0 , 1 1 

10 0 , 1 D 
11 0 1 0 1 
12 0 , 0 D 
'3 0 0 , , 
'4 0 0 , 0 
, 5 0 0 0 1 
16 0 0 0 0 
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III 258 
III 259 

STATIC ELECTRICAL CHARACTERISTICS(positil!!! logic, Voo= 4.75 to 5.25V, Tamb = Oto 
70°C unless otherwise specified) -

Values 
Parameter Test conditions 

Min. I Typ. I Max. 
Unit 

CLOCK INPUT 

V IH Clock high voltage 

V I L Clock low voltage 

DATA INPUTS (lNl to iiiI4) 

V 1H Input high voltage 2.4 Voo V 

V 1L Input low voltage 0 0.4 V 

RIN Internal resistance to Voo V1=OV Voo= 5V 100 180 Kn 

IOL(*) Input load current VI = V IL -50 /JA . 
EXT. RESET 

V IH Input high voltage 4.5 Voo V 

V 1L Input low voltage 0 1.5 V 

ROFF Internal resistance to Voo 
Vo=O Voo=5V 100 180 Kn (inactive sync! 

RON Internal resistance to Voo Vo=lV Voo= 4.75V 260 300 n 
(active sync) 

OUTPUTS (Oi. Down beat) 

RON Input internal pull-up Vo=lV 260 300 n 

VOL Input internal pull-up Source current = 1 rnA 0.26 0.3 V 

ILO Vo= 12V T amb= 25°C 10 /JA 

POWER DISSIPATION 

I Supply current T amb= 25°C 30 mA 

(*) The "High Level·' is clamped by the internal pull-up. 

5-3382 
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M258 
M259 

DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, VDD = 4.75 to 5.25V, 
,T amb = 0 to 700 e unless otherwise specified) 

Parameter 

CLOCK INPUT 
f Clock repetition rate 

tw Pulse width 

tr Rise time 

tf Fall time 

EXT. RESET 

Pulse width 

te R Clock delay with respect to reset 

TIMING WAVEFORMS 

BIT SEQUENCE 

CLOCK 

EXTERNAL RESET 

OUT SIGNAL 
WITH RETURN TO .. 1" 

OUT SIGNAL 

WITHOUT RETURN TO"1" 

EX TERNAL NOISE 

GENERATOR 

SYNC. 

DOWN BEAT 

n 

Values 
Test condistions 

Min. I Typ. I Max. 
Unit 

DC 100 KHz 

Measured at 50% of the swing 5 IlS 

Measured between 10% and 90% 
of the swing 100 IlS 

Measured between 10% and 90% 100 of the swing IlS 

STOP 32 

~ 

~L.. ____ _ 

~ 
U 

"---_ ..... r 
5-3381 
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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: 

P-----J~ e Loe K 

~---------------------------.--~--~--~~ RESET/SYNC. 

s- ]3':'8 

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. 

(0) ____ L--+:_" ________ __ (b) ____ L-____________ _ 

CLOCK 

---v11------, . 
EXTERNAL RESET 

-----,~.: ---
: , 

OJ(WITHOUT RETURN TO''''') -----!. -----J , , 
: ' 

• i 5-)]7911 
T T 

In both the cases the delay T (in the outputs without return to "1") is defined through the constant 
R 1 C1 ~ 10 iJsec. 
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INSTRUMENT BEATS VERSUS RHYTHM PROGRAM 

8 

9 , 

31 

32 

TRUTH TABLE 

0 0 
U U 
T T 

1 5 

• .* 
IX X 

X 

X 

[X 

X 

--

EXTERNAL DEVICE OUTPUT 
RESE T SIGNALS 

0 0 

° U U w 
'" T T 
u 
0 
....J 

! ~ , 5 
:I: 
I-
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:I: 

0 a: r w 
....J 
m 

'" z 
w -
'" ~ i :I: 
l-

I > 
:I: a: 

I 

i -' 

: 

° '" 10 "'1° '" 0", 0",o", 
> > »» 
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! 

INSTRUMENT 
BEATS 

I 
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S 
T 
R • 
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I-;;~ 
r--

I-:;~ 

i 
~ 
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.~ -1----
.0: :i 

I 

I 

-

.-

*OUTIWITHOUT RETURN TO"'''-**OUT5WITH RETURN TO"'" 

-. 

M258 
M259 

SYNC. 

I 

DOWN 
BEAT 

- -->------

----r-
I . 

I-I-- ---~ r---< 
f------~ 1----' 

1-1---- - ---~ f------< 

i 

~ f-

° ° ° 0 
> 

i 
.> 

I 

I I 

i 

I 

i 

-
5.]]5)/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 "I". 
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i 
~. 
reOS/MOS IN T E G RAT E D C I R CUI T 

M702 
L 
~--------------------------------------------------------------

16-STAGE COUNTER 

'. LOW QUIESCENT POWER DISSIPATION 
• WIDE SUPPLY VOLTAGE RANGE: 3to 15V 
'. HIGH NOISE IMMUNITY: 45%of Vee (TYP.) c. INPUTS FULLY PROTECTED 
• INVERTER AVAILABILITY IN CRYSTAL OSCILLATOR IMPLEMENTATION FOR TIMING 

APPLICATIONS 

The M 702 02 (extended temperature range) and M 702 01/B1 (intermediate temperature range) are 
l6-stage binary countes constructed with COS/MOS 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 * 

Supply voltage 
Input voltage (at any pin) 
Total power dissipation (per package) 
Storage temperature 
Operating temperature: for 02 type 

for 01/B1 type 

-0.5 to 15 
-0.5 to Voo +0.5 

-65 to 
-55 to 
-40 to 

200 
150 
125 
85 

V 
V 

mW 
°C 
°C 
°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 V ss pin voltage. 

ORDERING NUMBERS: 
M 702 02 for TO-99 metal can 
M 702 01 for TO-99 metal can 
M 702 B1 for dual in-line plastic package 

MECHANICAL DATA 

TO-99 metal can 

167 

Dimensions in mm 

Dual in-line plastic package 

H 
bd 
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M702 

CONNECTION DIAGRAMS 

Voo 

NC 
0;, - 107612 

LOGIC BLOCK DIAGRAM 

F/F F/F ~ F/F 

16 

:'.107112 

6 

RECOMMENDED OPERATING CONDITIONS 

Voo Supply voltage: for general applications 
for crystal oscillator in clock applications 

Input voltage 
Operating temperature: for 02 type 

for 01/B1 types 

168 

Voo 

7 ¢ INVERTER 

6 ¢ INVERTER 

5_101512 

V55 

3 to 15 
7 to 15 
o to Vee 

-55 to 125 
-40 to 85 

V 
V 
V 

°C 
°C 



M702 

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

Tast conditions Valuas 
~-,-------- -~ ----

Paramatar Vo Voo -55°C 25°C 125°C 

(VI (V) 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

IL Quiescent sup- 5 15 0.5 15 900 
ply current 

10 25 1 25 1500 

15 50 1 50 2000 

VO H Output high 5 4.99 4.99 5 4.95 
voltage 10= 0 

10 9.99 9.99 10 9.95 

VOL Output low 5 0.Q1 0 0.01 0.05 
voltage 10=0 

10 0.01 0 0.01 0.05 

V NH Noise immunity 5 1.4 1.5 2.25 1.5 

10 2.9 3 4.5 3 

IVNL Noise immunity 5 1.5 1.5 2.25 1.4 

10 3 3 4.5 2.9 

ION Output drive cur- 0.5 5 12.5 12 15 , 8 
rent N-channel 0.5 10 18.5 18 20 14 

~OP Output drive cur- 4.5 5 -12.5 -12 -15 I -8 
rent P-channel 

9.5 10 -18.5 -18 -20 I -14 

'I H.I. L Input leak.current Any input 15 ±1 ± 10-5 ±1 ± 1 

D1/B1 typeS (intermediate temperature range) 

Tast conditions Valuas 
._--_.---

Paramatar 
Vo Voo 

-40°C 25°C 85°C 

(V) (V) Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

iL Quiescent sup- 5 50 1 50 700 
ply current 

10 100 2 100 1400 

15 900 10 900 5000 

VOH Output high 5 4.99 4.99 5 4.95 
voltage 10H=0 

10 9.99 9.99 10 9.95 

VOL Output low 5 0.Q1 0 0.01 0.05 
voltage 10L=0 

10 0.01 0 0.01 0.05 

VNH Noise immunity 5 1.4 1.5 1.5 

10 2.9 3 4.5 3 

VNL Noise immunity 5 1.5 1.5 2.25 1.4 

10 3 3 4.5 2.9 

ION Output drive cur- 0.5 5 12.5 12 15 8 
rent N-channel 

0.5 10 18.5 18 20 14 

lOp Output drive cu, 4.5 5 -12.5 -12 -15 I -8 
rent P-channel 9.5 10 -18.5 -18 -20 -14 

IjH.IIL Input leak.curren Any input 15 ±1 ± 10-5 ±1 ±1 
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V 

V 

V 

V 

rnA 

rnA 

/lA 

Unit 

/lA 

V 

V 

V 
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M702 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb= 25°C, CL = 15 pF, typical temperature 
coefficient for all Voo= 0.3%/oC values, all input rise and fall time = 20 ns) 

T est conditions Values 

Parameter Voo M70202 M70201/81 Unit 

(VI 
r-----

Min. Typ. Max. Min. Typ. Max. 

tWH, Minimum input 5 100 115 100 140 
tWL pulse width ns· 

10 50 60 50 75 

t r, Input clock rise and 5 15 15 
IlS tf fall time 10 10 10 

f max Maximum clock 5 4.4 5 8.5 10 
frequency MHz 

10 3.5 5 6.5 10 

C1 I nput capacitance Any input 5 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 

170 



I:OS/MOS INTEGRATED CIRCUIT 
M706 

I 

PRELIMINARY DATA 

Ie-STAGE COUNTER , 
LOW QUIESCENT POWER DISSIPATION 

~.~ WIDE SUPPLY VOLTAGE RANGE: 3 to 16V 
FULLY PROTECTED INPUTS 
INVERTER AVAILABILITY IN CRISTAL OSCILLATOR IMPLEMENTATION FOR TIMING t APPLICA nON 

irhe 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-flop~. input inverter for use in 
• crystal oscillator and two output buffers providing push-pull bridge operation. The device is available 
In a-lead minidip. 

~BSOLUTE MAXIMUM RATINGS* 

U •• ",cc 
~I 
!'tot 
Tstg 
:rop 

Supply voltage 
Input voltage (at any pin) 
Total power dissipation (per package) 
Storage temperature 
Operating temperature 

-0.5 to 16 V 
-0.5 to Vco +0.5 V 

200 mW 
-65 to 150°C 
-40 to 85°C 

',. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is 
s 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 Vss (GND) pin voltage. 

ORDERING NUMBER: M 706 B1 , 

~ECHANICAL DATA Dimensions in mm 
f 

TI1f!~l A M ~~~ 
Q4S I: ,~ i I 

~ 7.61_~ 

8 
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M706 

CONNECTION DIAGRAM 

LOGIC BLOCK DIAGRAM 

6 

I 
vss6s 

¢INVERTER 

NC 11 
OUTPUT 12 

[ 3 

NC [ 4 

FIF X F/F 

X L....._--' 

RECOMMENDED OPERATING CONDITIONS 

Supply voltage: for general applications 

8 ~ 
7 ] q, INVERTER 

6 ¢ INVERTER 

S 

5-2951 

L FIF 

16 

X 
5-2952 

for crystal oscillator in clock application 
Input voltage 
Operating temperature 
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2 n..rL 
DUTY CYCLE =50"10 

Jl..Jl.. 

3 to 15 
7 to 15 

Oto Voo 
-40 to 85 

v 
V 
V 

°C 



M706 
. 

• TATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test conditions Values at 250 C 
Parameter Unit 

VO (VI Voo(VI Min. Typ. Max. 

Il... Quiescent supply current 5 1 50 

10 2 100 
/lA 

VOH High output voltage 5 4.99 5 
10= 0 V 

10 9.99 10 

VOL Low output voltage 5 0 0.01 
10= 0 V 

10 0 0.01 

ION Output drive current N-channel 0.5 5 6 7.5 
mA 

0.5 10 9 10 

lop Output drive current P-channel 4.5 5 -6 -7.5 
mA 

4.5 10 -9 -10 

l. I 

TYPICAL APPLICATION 
~igital equipment in which ultra-low dissipation and/or operation using a battery source are primary 
itesign 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. 

220n 
NC 8 

+ 

M 706 
3 6J--..... ---! 

NC 
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11714 
SIMOS IN T E G RAT E D G I R G U IT 

PRELIMINARY DATA 

LOW QUIESCENT POWER DISSIPATION 
WIDE SUPPLY VOLTAGE RANGE: 3 to 15V 
HIGH NOISE IMMUNITY: 45% of Voo (TYP.) 
iNPUTS FULLY PROTECTED 
OUTPUT WAVEFORMS SHAPED for a 25% DUTY CYCLE 

~ 
Ithe 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 

',' ing circuit. It consist of 23 flip-flops, two output buffers, providing push-pull operation one zener 
iode providing transient protection at - 1 OV, and input inverters for use in a crystal oscillator. The 

, vice is available in 14-lead dual in-line plastic or ceramic package. 
s 
~, 
~BSOLUTE MAXIMUM RATINGS* 

Supply voltage 
Input voltage (at any pin) 
Total power dissipation (per package, including zener diode) 
Storage temperature 
Operating temperature 

-0.5 to 15 V 
Vss';;;; Vi';;;; Voo 

200 mW 
-65 to 150 °C 
-40 to 85 °C 

.'. Stresses above those listed under "Absolute Maximum Ratings' may cause permanent damage to the device. This is 
;c 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 Vss (GND) pin, 

ORDERING NUMBERS: M714 D 1 for dual in-line ceramic package frit seal 
M714 B1 for dual in-line plastic package 

MECHANICAL DATA 

Dual in-line ceramic package, frit seal Dual in-line plastic package 

0 ' 
" . 
, , 

Suoersedes issue dated 4/75 175 

Djmensions in mm 
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11714 

PIN CONNECTIONS 

NC 

OUTPUT 2 

Yss 

• 
OUTPUT 5 

NC 

NC 

• ZENER CATHODE 

14 NC 

13 Yoo 

12 NC 

11 Ne 

OSCILLATOR 
10 INYERrER 

OUTPUT 
OSCILLAJOA 

I NYERTER 
INPUT 

OUTPUT 
12 STAGE 

5-101011 

BLOCK DIAGRAM and OUTPUT WAVEFORMS 

LOGIC DIAGRAM 

9 

,ov----~ 

10 .~." • 
i 

PIN 13· Yeo 

PIN 3 • Yss 
PIN 4 -ZENER 

RECOMMENDED OPERATING CONDITIONS 

9/79 

Supply voltage: for general applications 
for oscillator starting 

I nput voltage 
Operating temperature 

176 

8 

4 

3 to 15 
6 to 15 

Voo to Vss 
-40 to 85 

5 

v 
V 



M 714 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test conditions Values 

Parameter 
Vo Voo 

-4O"C 25°C 85°C Unit 

(VI (VI 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

IL Quiescent supply 5 50 1 50 700 
current 

10 100 2 100 1400 /lA 

15 

V OH Output high 5 4.99 4.99 5 4.95 
voltage 

10= a 10 9.99 9.99 10 9.95 V 

VOL Output low 5 0.01 a 0.01 0.05 
voltage 

10=0 10 "b.01 0 0.01 0.05 V 

VNH Noise immunity 5 1.4 1.5 2.25 1.5 
V 

10 2.9 3 4.5 3 

VNL Noise immunity 1 5 1.5 1.5 2.25 1.4 
V 

1 10 3 3 4.5 2.9 

ION Output drive cur· 0.5 5 2.2 1.8 4 1.3 
rent N-channel mA 

0.5 10 3.5 2.8 8 2 

lOp Output drive cur· 4.5 5 -1.6 -1.3 -4 -0.9 
rent P-channel mA 

9.5 10 -2.8 -2.3 -8 -1.6 

V z Zener voltage Iz=100/lA 10.5 
V 

Iz =10mA 11.2 

IIH.IIL Input leakage curt 10 pA 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C. CL = 15 pF. typical tempera­
ture coefficient for all V DO values is 0.3%;oC. all input rise and fall time = 20 ns. 

Values 
Parameter Test conditions Unit 

Voo (VI Min. Typ. Max. 

t r• tf Input clock rise and fall time 5 15 

10 10 
/lS 

'feL Maximum clock input frequency 5 3.5 5 
MHz 

10 6.5 10 

CI I nput capacitance Any input 5 pF 
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11714 

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. 

Voo 1 - - - - - - - - - 13 - - - - - - - - - - - ~ 

o n 
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~/MOS INTEGRATED CIRCUIT 
M730 

~ 

PRELIMINARY DATA 

~-STAGE COUNTER 

~ LOW QUIESCENT POWER DISSIPATION 

• WIDE SUPPLY VOLTAGE RANGE: 3 to 17V 
II FULLY PROTECTED INPUTS 
.. INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION 
• ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS 
it TEST OUTPUT AVAILABLE 

• MOTOR DRIVE STAGE OUTPUT 

the M730 (standard temperature range I 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 
let the correct output frequency. For th is 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.lf one or more adjustment terminals 
are grounded (taken to pin 131, the output frequency decreases. The by-four-divided oscillator frequency 
may be checked at a separate test output (pin 81 non-reactive with resp"ct to the oscillator. Based on 
this check the output frequency and consequently the accuracy of the clock may be adjusted at the ter· 
minal1 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'" 

Vee ** Supply voltage -0.3 to +17 V 
111 Output current 60 mA 
Ptot Power dissipation at T amb = 25°C 200 mW 
Top Operating temperature range -40 to +85 °C 
T stg Storage temperature range -55 to + 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 VSS (GND). 

ORDERING NUMBERS: M730 B1 for dual in-line plastiC package 
M730 D 1 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 

~-~q 0", 

I M 
M 

2.5" 

I ! [:::::1 

71..,md. 

~ 
I lo."m,. I 

Dual in-line plastic package 

PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM 

'00 

" ~ 'ss 

120 Nt 

FREQUENCY 

AOJJSTMENT OUTPUT 

INPUTS 

10 OSC. INPUT 

9 Osc., OUTPUT 

e ~ TEST OUTPUT 

RECOMMENDED OPERATING CONDITIONS 

Voo Supply voltage: for general applications 3 to 16.5 
for oscillator starting 6 to 16.5 

Vi Input voltage VootoVss 
III Output current 40 
Top Operating temperature -40 to +85 

180 

V 
V 
V 

mA 
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M730 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test cond itions Values 

Parameter -4O"C 25°C 85°C Unit 

Vo Vaa 
(VI (VI Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

VOH Output high 6 5.99 5.99 6 5.95 
voltage IOH= 0 V 

12 ~ 1.99 11.99 12 11.95 

VOL Output low 6 0.01 0 0.01 0.05 
voltage 10L= 0 V 

12 0.01 0 0.01 0.05 

: IDN Output drive 2 6 21 20 25 13 
mA current N-channel 

2 12 34 33 40 22 

IDP Output drive 4 6 21 20 25 13 
current P-channel mA 

10 12 34 33 40 22 

. ION Current consump. 10= O· 12 3 mA 

.. At quartz frequency of 4.194.812 Hz. 

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

Test conditions Value. 

Parameter 
Vaa 

M730 D1 type M730 B1 type Unit 

(VI Min. Typ. Max. Min. Typ. Max. 

fT Frequency test 
12 

output 
1.048703 1.048703 Hz 

f •• a Output frequency 12 0.5 0.5 Hz 

lifo Range output 

~ frequency 12 ± 121 ± 121 ppm 
adjustment 

Ro Output resistance RL = 300n 12 100 100 n 

to At the centre position of the variable divider. 
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M730 

APPLICATION CIRCUIT 

14 

~o- -- 13 

---"'-. 12 

..,..-, 4 M730 11 

~0- 5 10 

-, 
8 

-~ 

-

--m~ 
---l 

4T!i4812Hz 
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COS/MOS INTEGRATED CIRCUIT 
M731 

PRELIMINARY DATA 

,16-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 10-6 . 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. 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 valu:!. The device is available in 14 lead dual in-line plastic 
or ceramic package. 

ABSOLUTE MAXIMUM RATINGS* 

Voo -- Supply voltage -0.3 to +17 V 

III Output current 60 mA 

Ptot Power dissipation at T amb = 25°C 200 mW 

Top Operating temperature range -40 to +85 °C 

T 51g Storage temperature range -55 to + 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 V ss (GND l. 

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

MECHANICAL DATA (dimensions in mm) 

for dual in-line ceramic package, frit seal 
7.4=' 

11 --. ~tr~TI1 ~ 
!I~~~ 

046 
15.24 
-~ 

I 
20-'" 

I I f::::::: I 
I 1D.4m " I 

for dual in-line plastic package 

r---- I 

€::::::I 
PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM 

lJ Vss 

" NC 

FREQUENCY 
AOJJSTMENT OUTPUT 
INPUTS 

10 esc. INPUT 

9 OSC. OUTPUT 

6 TEST OUTPUT 

RECOMMENDED OPERATING CONDITIONS 

Voo Supply voltage: for general applications 3 to 16.5 V 

for oscillator starting 6 to 16.5 V 

Vi Input voltage Voo to Vss V 
III Output current 40 rnA 
Top Operating temperature -40 to +85 °C 

184 



M731 

rSTATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
~ 

, 
Test conditions Values 

, Parameter 
Vo Voo 

-40"C 25°C 85°C , 
, (V) (V) 
l'"·. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 
i 
i· ,; 

Output high 6 5.99 5.99 6 5.95 VOH 
voltage 10H=0 

12 1.99 11.99 12 11.95 

VOL Output low 6 0.01 0 0.01 0.05 
voltage 10L= 0 

12 0.01 0 0.01 0.05 

ION Output drive 2 6 21 20 25 13 

r 
current N-channel 

2 12 34 33 40 22 

< lOp Output drive 4 6 -21 -20 -25 -13 
current P-channel 

10 12 -34 -33 -40 -22 

i! ION Current consump. 
10= O' 12 3 

~~ At quartz frequency of 4.194.812 Hz. 

Unit 

V 

V 

mA 

mA 

mA 

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

, Test conditions Values 

Parameter 
V oo M73101 M731 B1 Unit , 
(V) 

Min. Typ. Max. Min. Typ. Max. 

~T Frequency test 
12 1.048703 1.048703 Hz , output 

~o·· 
.~-- --

Output frequency 12 64 64 Hz 

;llfo Range output 
i-fo frequency 12 ,121 . 121 ppm 
\ adjustment 

~o Output resistance RL = 300n 12 100 100 n 

t At the centre position of the variable divider. 185 



M731 

APPLICATION CIRCUIT 

120n 
14 tV 

13 16V 

12 

4 M731 11 

5 10 

6 9 4.194.812 Hz 

8 S-3341/1 
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COS/MOS INTEGRATED CIRCUITS 

7-ST AGE DIVIDER 

• LOW POWER DISSIPATION 
it LOW OUTPUT IMPEDANCE ON BOTH HIGH AND LOW STATE 

• WIDE SUPPLY VOLTAGE RANGE: 5to 15V 

• HIGH NOISE IMMUNITY 
• INPUTS FULLY PROTECTED 

.738/.740 

.741/.747 

PRELIMINARY DATA 

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 
~ive 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 
Df the clock for M738/M741, and each output features a symmetrical impedance buffer (300n typo at 
Vao= 10Vl. They are available in 14 lead dual in-line plastic package. 

ABSOLUTE MAXIMUM RATINGS* 

Supply voltage 
Input voltage (at any pin) 
Total power dissipation (per package) 
Storage temperature 
Operating temperature 

-0.5 to 15 
-0.5 to V DD +0.5 

200 
-65 to 150 
-40 to 85 

V 
V 

mW 
°C 
°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 

l extended periods may affect device reliability. 

~. All voltages values are refered to V ss pin voltage. 

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

ICAl DATA 

~~ .,iJIIIlh:~ ~ 
L 15.24 I 

20""" . 1.--- '\ €::::::l 
187 

Dimensions in mm 
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M738/M740 
M741/ M747 

CONNECTION DIAGRAMS 
For M741/M747 

'ss 

IN 1 

IN J 

IN S 

IN 6 

IN 7 

""00 

For M738/M740 

Yoo [ 1 

IN 1 [ 2 

OUT 1 ( 3 

OUT 2 [ 4 

OUT 3 [ 5 

IN 2 [ 6 

OUT' [ 7 

14 our 1 

13 OUT 2 

12 ~ OUT J 

11 ~ QU T 4 

10~ OUT IS 

9 ~ OUT 6 

B ~ au T 7 

14 Ne 

13 IN 4 

12 OUT 7 

11 OUT 6 

10 IN J 

9 OUT ~ 

e 

RECOMMENDED OPERATING CONDITIONS 

Parameter 

Voo Supply voltage 

VI Input voltage 

Top Operating temperature 

tw Width of clock pulse (high or lowl 

188 

Voo(VI Min. Typ. Max. Unit 

5 15 V 

-0.5 Voo+0.5 V 

-40 85 °C 
5 200 ns 10 100 



M738/M740 
M741/ M747 

JyATIC ELECTRICAL CHARACTERISTICS (over recomended operating conditions) 
fVPical values are at T amb = 25°C 

Test conditions Values 
,--------- - - -

Parametar Iva Voo 
-40°C 25°C 85°C Unit 

i (VI (VI Min_ I Typ. I Max. Min. TYP.j Max. ~~YP. r~:; 
!lcCL Quiescent supply Vj~Vool 5 i 1 5 5 .1 300 

current 10 I i 10 : 10 I 600 /lA 
15 i 50 1 50 1 ,2000 

VOH High level output 10 - 0 5 4.99 4.99 I , 4.95 1 
\/Oitage 10 9.99 j 9.99 I 1 9.95 ; .1 V 

: 15 14.99: 14.99 I 14.95 .1 
'VOL Low level output 10 - 0 I 5 I I 0.01 : 0.01 ! I 0.05 

\/Oitage 

I 
I 10 : 0.01 ! 10.01 , 0.05 V 

15 I I 0.01 ~ 0.01 0.05 

~OL Output drive 0.5 5 0.5 0.5 ! 0.8 0.45 I 

current N-channel tilli° 1 1 i 1 1.6 0.95 1 mA 

0.5 15 1.6 1 1_6 2_5 1.55 i 
IOH Output drive ~l-5 -0.5 -0.5 -0.8 -0.45 I 

current P-channel i 9.5. 10 -1 -1 -1.6 -0.95 I mA 
114.5115 -1.6 ; -1.6 I -2.5 -1.55 I 

I 

'IIL Input current Vj~O I 1 15 3 30 I 100 : /lA 

IIH Input current Vj-Voo' 1 15 1 1 1 /lA , 

~YNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C) 

Test conditions Values 
Parameter Unit 

Voo(V) Min. Typ. Max. 

tPLH' Propagation delay 1 division 5 500 
~PHL time from inputs to: stage outputs ns 

10 250 

2 division 
CL =15pF 5 1000 

stage outputs 
on all outputs ns 
see timing diagra", 10 500 

3 division 5 1500 
ns 

stage outputs 10 750 

~TLH. Output transition time 5 500 
ns THL 10 250 

f max Maximum toggle frequency CL=15pF 5 0.6 2.5 
MHz on all outputs 10 2 5 

Cross talk immunity level 70 dB 

/CI Input capacitance 5 pF 

• Send a frequency of 20 kHz to input VII charge output VOl with 5 kn and 15 pF. measure the level of the 10 kHz 
frequency present at all outputs. 

Cross talk level = 20 log VOl (10 kHzl 
Vox (10 kHzl 

With the exception of VOl. the output where the 10kHz signal is greatest is Vox. 
This operation is repeated for all the inputs. 
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.738/.740 

.741/.747 

TIMING DIAGRAM 

For M740/M747 

INPUT 

ONE DIVISION 

STAGE OUT 

TWO OIVISIO",N __ _ 

STAGE OUT 

For M738/M741 

INPUT 

ONE DIVISION 

STAGE OUT 

TWO DIVISION 

STAGE OUT 

THREE DIVISION __ ~ __ """,I 

STAGE OU T 

S-1672 

5-1677/1 
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SIMOS INTEGRATED CIRCUIT 
M750 

PRELIMINARY DATA 

STAGE COUNTER WITH INTERMEDIATE OUTPUT AT THE 16th STAGE 

LOW QUIESCENT POWER DISSIPATION 

, WIDE SUPPLY VOLTAGE RANGE: 3 to 17V 
.FULL Y PROTECTED INPUTS 
INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION 
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS 
TEST OUTPUT AVAI LAB LE 
MOTOR DRIVE BRIDGE CONFIGURATION OUTPUT 

e 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 10-6 . The adjustable frequency divider has 

n designed in such a way that the maximum output frequency is set when all adjustment terminals 
e either open-circuit or connected to pin 16. If one or more adjustment terminals are grounded (taken 

.. pin 14), the output frequency decreases. With an oscillator frequency of 4:194812 MHz the bridge 
figuration outputs supply two symmetrical square wave signals whose frequency is 0.5 Hz; the pulse 

.. ty 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 ceram ic package. 

RATINGS* 

** Supply voltage -0.3 to +17 V 
Output current 30 mA 

tot Power dissipation at T amb = 25°C 200 mW 

op Operating temperature range -40 to +85 °C 

stg Storage temperature range -55 to + 125 °C 

r 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 

J the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for 
t extended periods may affect device reliability. 

~. All voltages values are refered to V ss pin voltage. 

r 
! 
~ 
~. 

~DERING NUMBERS: M750 B1 for dual in-line plastic package 
! M750 D 1 for dual in-line ceramic package frit seal 
F 
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M750 

MECHANICAL DATA (dimension in mm) 

For dual in-line ceramic package, frit seal 
7.4max 

E2O"'U. i . , 

, . 

r-------; 

~ 
~ 

For dual in-line plastic package 

~ 
17.78 I 8.38 I 

Pool-C 

I I [::::::1 
PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM 

INTERMEDIATE 
OUTPUT 

FREQUENCY 
AOJUSTMENT S 
INPUTS 

" 
" 

" 

" 
" , 

'00 

Nt 

'.s 

OUTAll 

OUTPUT 

DSC. INPUT 

¥OO~16 
OSC.OUTPUT 

TEST OUTPUT 

RECOMMENDED OPERATING CONDITIONS 

Voo Supply voltage: for general applications 
for oscillator starting 

I nput voltage 
Output load resistance between pin 12 and 13 
Operating temperature 

192 

3 to 16.5 
6 to 16.5 

Voo to Vss 
300 

-40 to +85 

v 
V 
V 
n 
°c 



J' 

M750 

rrATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test conditions Values 

Parameter 
Vo VDD 

-40°C 25"C 85°C Unit 

(V) (V) Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

'OH Output high 6 5.99 5.99 6 5.95 
voltage 10H= 0 V 

12 11.99 11.99 12 11.95 

tOL Output low 6 0.Q1 0 0.01 0.05 
voltage 10L=0 V 

12 0.01 0 0.01 0.05 

!DN Output drive pin 2 6 10.5 10 12.5 6.5 
current N-chan. rnA 

12-13 2 12 17 16.5 20 6.5 

[Dp Output drive pin 4 6 -10.5 -10 -12.5 -6.5 
current P-chan. rnA 

12-13 10 12 -17 -16.5 -20 -6.5 

roN Current 
10= O' 12 3 rnA consumption 

• 
feAt quartz frequency of 4.194.812 Hz. 

~ '. 

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

" Test conditions Values 

- Parameter M75001 M75081 Unit VDD 
(V) 

Min. Typ. Max. Min. Typ. Max. 

rr Frequency test 
12 1.048703 1.048703 Hz 

output 

'0" Output frequency 12 0.5 0.5 Hz 

tlfo Range output 
12 ± 121 ± 121 7;;- frequency adjustment 

ppm 

~o Total bridge output 
RL = 300n 

resistance 
6 300 300 n 

t. At the centre position of the variable divider. 
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M750 

APPLICATION CIRCUIT 

64 Hz OUT 560n 
16 +v 

2 15 NC 

"'Lr" 3 14 

4 13 
A M750 M 

5 12 

6 " 
7 10 5-334011 

8 9 

194 



f 
f 

tOS/MOS INTEGRATED CIRCUIT 
f 

M 751 

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

~OUCH TONE GENERATOR 

f' 2.5 to 5V 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 

PRELIMINARY DATA 

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 
~o be used with 4 x 4 matrix keyboard which generates 4 rows and 4 columns input signals in a 2 by 8 
p>ntacts closed to ground format. If two or more keys are activated simultaneously no-illegal tones are 
Rnt 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* 

V -­DO 

VI 
:r op 

T stg 

Ptot 

Supply voltage 
Input voltage 
Operating temperature range 
Storage temperature range 
Power dissipation 

-0.5 to VDD +5.5 
-0.3 to VDD +5.5 
-25 to +50 
-55 to +125 

400 

v 
V 

°C 
°C 

mW 

• 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 to V 55 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 

0.46 

r, I c::::] I I [:::::J 
PIN CONNECTIONS 

eSC.INPUT " 'DD 

OSC OUTPuT " 
FILTER 
INPUT 

FILTER 
AND TONE 
OUTPUT 

COLUMNS HIGH " FREOUENCY 
INPUTS 'Z ROW LOW 

FREOuENCY 
INPUTS 

MIXER OUTPUT 'D 

DIGITAL 
'55 ~REauENCY 

OUTPUT 

BLOCK DIAGRAM 

c. 

2 JIIEVBOARO 

5 lOGIC 

8 
• cr ....... 

C4 OU"'" 
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M 751 

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

Values 
Parameter Test conditions 

Min. I Typ. I 
Unit 

Max. 

DC CHARACTERISTICS 

.! Voo Voltage supply range 
C. 

2.5 3 5 V 

.0. 
VDo Operating supply range VOD~3V 2.5 3.5 mA " VI 

I'NH Input high current Voo~3V 
1 /loA ~ V ,H ~ 3V 

" 0. 
.: I'NL I nput low current Voo~3V 

V ,L ~ OV -1 -25 /loA 

.. 
~ 

" IOL Output sink current at digital VDO~ 3V See note 1 S- 200 /loA 

" 
frequency output VOL~1V 

0 

'AC CHARACTERISTICS 

M/f Maximum output tones frequency At crystal frequency 0.4 1.2 % 
tolerance fa ~ 4.433619 MHz 

VLF Nominal output amplitude lower Voo~3V 150 175 200 mVpp 
tones at filter tone output; pin 14 See note 2 

VHF Nominal output amplitude high VOD~3V 195 220 245 mVpp 
tones at filter tone output; pin 14 See note 2 

Preeamphasis 1 2 3 dB 

Voe Continuous output at filter tone V oD=3V 1.1 V 
output; two tones activated See note 3 

Unwanted frequency components f = 3.4 KHz -33 dB m 

f = 50 KHz -80 dB m 

Total harmonic distortion for single 
2 % frequency 

t. Start-up time Voo=3V 3 5 ms 
See fig. 2 

tr Maximum voltage supply rise time Voo~3V 0.5 ms 
See fig. 2 

'Note 1 : Digital frequency output is open drain. 

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

3 

can be related as follOWS: V OD ' 
VLF'(HF) (mVpp) ~ V LF (HF) (mVpp) --­

V oo 
The value of the continuous output component (V DC) at two different conditions of supply voltages can 
be related as follows: 

V OO' 
VOC' (V) = Voe (V) Voo 
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M 751 

TEST CIRCUIT AND START UP TIME DEFINITION 

FROM .c,';.E "-5''---_-1 

"'CH:Jsv 
0, 

APPLICATION CIRCUIT 

Rl 697 Hz 

R2 770 Hz 

R3 862 Hz 

R4 961 Hz.' 

(1 (2 C3 
1209 lll6 1477 

C< 
16)3 

:J 

" 

" 

, 

,----.----.-----{) "2, 

2m' 2m' 

4.7V 

2m,v 

4 !"'''' " 1 

--+-1 ;(" ~ ~ 

L~ 5-))47 

VOD ---- ----I 
TO THE ')P~ECH ,I 
CIRCUIT-,-,s 

1'04751 

5 4 , 

" 

?G\ &-
I SINGLE PUSH BUTTON 
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11752 ~S/MOS INTEGRATED CIRCUIT 
~~. ----------------------------------------------------------
~ 
l. 
[. 

PRELIMINARY DATA 

r 
I 

t16 STAGE COUNTER 

~ LOW QUIESCENT POWER DISSIPATION 
~ WIDE SUPPLY VOLTAGE RANGE: 3 to 17V 
~ FULLY PROTECTED INPUTS 
r- INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION 
• 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 
lrimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to 
$et the correct output frequency. For this purpose seven adjustment terminals are provided on the M752: 
~hey are used to set the divider ratio to the required value with an accuracy of 10-6 . With an oscillator 
.frequency of 4.194812 MHz the bridge configuration outputs supply two symmetrical square wave 
~ignals 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 
:all adjustment terminals are either open-circuit or connected to pin 16. If one or more adjustment ter­
)ninals 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
tninals 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* 

V ** DD 
112 , 113 

Ptot 

'ToP 

T 51g 

Supply voltage 
Output current 
Power dissipation at Tamb = 25°C 
Operating temper.ature range 
Storage temperature range 

-0.3 to +17 V 
30 mA 

200 mW 
-40 to +85 °C 
-55 to + 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 Vss pin voltage. 

ORDERING NUMBERS: M752 B1 for dual in-line plastic package 
M752 D 1 for dual in-line ceramic package, frit seal 
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11752 

MECHANICAL DATA (dimension in mm) 

For dual in-line ceramic package, frit seal For dual in-line plastic package 

~ 

~ 
10.,m~x I 

PO~7 -8 

I I [::::::1 
PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM 

Nt " '00 

15 NC 

1l OUTPUT 

FREQuENCY 
ADJUSTMENT 5 OUTPUT 
INPUTS 

11 QUARTZ 10 QUARTZ 
11 OSC. INPUT INPUT OUTPUT 

10 05C.OUTPUT 

9 TEST OUTPUT 

RECOMMENDED OPERATING CONDITIONS 

Voo Supply voltage: for general applications 3 to 16.5 V 
V DO for oscillator starting 6 to 16.5 V 
Vi Input voltage Voo to Vss V 
R L Output load resistance between pins 12 and 13 1 Kn 
Top Operating temperature -40 to +85 °C 
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111752 

$TATIC 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. 

VO H Output high 6 5.99 5.99 6 5.95 
voltage 10H=0 V 

12 11.99 11.99 12 11.95 

VOL Output low 6 0.01 0 0.Q1 0.05 
voltage IOL= 0 V 

12 0.01 0 0.01 0.05 

ION Output drive pin 2 6 10.5 10 12.5 6.5 
current 12-13 

mA 
N-channel 2 12 17 16.5 20 6.5 

lOp Output drive pin 4 6 -10.5 -10 -12.5 -6.5 
current 12-13 

mA 
P-channel 10 12 -17 -16.5 -20 -6.5 

ION Current 
10= O' 12 3 mA 

consumpt ion 

• At quartz frequency of 4.194.812 Hz. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, quartz frequency4.194.812 Hz) 

i Test conditions Values 

Parameter 
Voo 

M752 01 M75281 Unit 

(V) Min. Typ. Max. Min. Typ. Max. 

fT Frequency test 
12 1.048703 1.048703 Hz 

output 

fo .. Output frequency 12 64 64 Hz 

Mo Range output 
12 ± 121 ± 121 -r.;- frequency adjustment 

ppm 

Ro Total bridge output 
R L= 300n 6 300 300 n 

resistance 

•• At the centre position of the variable divider. 
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11752 

APPLICATION CIRCUIT 

560Jl. 
16 +V 

15 NC 16V 10 }'F 
14 

4 
M752 

13 

5 12 

6 11 

7 10 5-3354/1 

8 9 

--------------------------------------------------------------------------j 
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~OS/MOS INTEGRATED CIRCUIT 
M754 

PRELIMINARY DATA 

23 STAGE COUNTER WITH INTERMEDIATE OUTPUT AT THE 16th STAGE 

• LOW QUIESCENT POWER DISSIPATION 

• 25% OUTPUT PULSE DUTY CYCLE 
• WIDESUPPLYVOLTAGERANGE:3to17V 

• 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.lf 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 -0.3 to +17 V 
112 • 113 Output current 30 mA 
Ptot Power dissipation at Tamb = 25°C 200 mW 
Top Operating temperature range -40 to +85 °C 
T5tg Storage temperature range -55 to + 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 V 55 pin voltage. 

ORDERING NUMBERS: M754 Bl for dual in-line plastic package 
M754 Dl for dual in-line ceramic package frit seal 
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M754 

MECHANICAL DATA (dimension in mm) 

For dual in-line ceramic package, frit seal For dual in--I ine plastic package 

t::::::1 I I 

~:::::] 
PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM 

INTERMEDIATE 
:lUTPuT 

-AEQUENCV 
'OJUS'MENT 5 
NPUTS 

" '00 

15 NC 

OUTPUT I 
10()------

12 OUTPUT2 OSC. OuT 

, I OSC. INPUT 

10 OSC.DUTPUT 

9 1£51 OUTPUT 

Vss ,14 

YOO·16 

RECOMMENDED OPERATING CONDITIONS 

VDD Supply voltage: for general applications 
for oscillator starting 

V i Input voltage 
RL Output load resistance between pins 12 and 13 
Top Operating temperature range 

204 

V 
1 t INTERMEDIATE 

OUTPUT 

PI"') 
OUTI 

Pin12 
L..-__ OUT2 

3 to 16.5 
6 to 16.5 

VDD to Vss 
300 

-40 to +85 

V 
V 
V 
n 

°C 



M754 

rSTATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
, 

Test conditions Values 

Parameter 
Vo Vee 

-40" C 25°C 85°C Unit 

(VI (VI Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 
, 

VOH Output high 5.99 6 5.95 6 5.99 
voltage IOH= 0 V 

12 11.99 11.99 12 11.95 

VOL Output low 6 0.01 0 0.01 0.05 
voltage IOL=O V 

12 0.01 0 0.01 0.05 

ION Output drive pin 2 6 10.5 10 12.5 6.5 
current 12-13 

mA 
P-channel 2 12 17 16.5 20 6.5 

lop Output drive pin 4 6 -10.5 -10 -12.5 -6.5 
current 

12-13 
mA 

N-channel 10 12 -17 -16.5 -20 -6.5 

ION Current 
10= O' 12 3 mA 

consumption 

,* At quartz frequency of 4.194.812 Hz. 

DYNAMIC E lECTR ICAl CHARACTE R ISTICS (Tamb = 25°C, quartz frequency 4.194.812 Hz) 

Test conditions Values 

Parameter 
Vee 

M754 01 M754 B1 Unit 

(VI Min. Typ. Max. Min. Typ. Max. 

fT Frequency test 
12 1.048703 1.048703 Hz 

output 

f •• 
0 Output frequency 12 0.5 0.5 Hz 

Mo Range output 
12 ± 121 ± 121 

~ frequency adjustment 
ppm 

Ro Total bridge output 
RL = 300n 

resistance 
6 300 300 n 

•• At the centre position of the variable divider. 
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11754 

APPLICATION CIRCUIT 

64 Hz OUT 560fl. 
16 ----~--_.--~==J---{)+v 

15 NC 16V 
14 

4 13 

~ A M754 
5 12 

6 11 

10 5-3358 

8 9 
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~OS/MOS INTEGRATED CIRCUIT 
, 1·---------------------------------------
~!. 

:3O·CHANNEL REMOTE CONTROL TRANSMITTER 

• LOW POWER DISSIPATION IN TRANSMISSION 
r. 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
:~nd 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 
~16-lead dual in-line plastic package_ 

ABSOLUTE MAXIMUM RATINGS* 

V ** DO 
VI 
1101 
.ptot 

Tst9 
Top 

Supply voltage 
Input voltage 
Output current 
Total power dissipation 
Storage temperature 
Operating temperature 

-0.5 to 12 V 
-0.5 to V DO +0.5 V 

10 mA 
200 mW 

-65 to 150 DC 
-25 to 70 DC 

• 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 VSS pin voltage. 

ORDERING NUMBER: M 1024 B5 

MECHANICAL DATA Dimensions in mm 

~:::::::I 
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PIN CONNECTIONS 

OSCILLATOR I 
IN 

OSCILLATOR 
OUT 

IN • 

IN b 

IN c 

IN d 

IN • 

IN f 

'6 

'5 

'4 

'3 

'2 

" 
'0 

VOO 

ULTRASONIC 
FREQUENCY 

OUT 

VSS 

IN I 

IN k 

IN , 

IN h 

IN 9 

S-15)0I1 

TRUTH TABLE (f; = 4.4336 MHz) 

Channel 
Number 

a b c d 

1 H H H H 
2 H H H H 
3 H H H H 
4 H H H H 
5 H H H H 
6 H H H H 
7 L H H H 
8 L H H H 
9 H L H H 

10 H L H H 
11 H H L H 
12 H H L H 
13 H H H L 
14 H H H L 
15 L H H H 
16 L H H H 
17 H L H H 
18 H L H H 
19 H H L H 
20 H H L H 
21 H H H L 
22 H H H L 
23 L H H H 
24 L H H H 
25 H L H H 
26 H L H H 
27 H H L H 
28 H H L H 
29 H H H L 
30 H H H L 

BLOCK DIAGRAM 

1 
1.4.4336(-": 
~Hz T 

Inputs Output Frequency 

e f 9 h i k I 

L H H L H H H 33945 Hz 
L H H H H H L 34291 Hz 
L H L H H H H 34638 Hz 
L H H H H L H 34984 Hz 
L L H H H H H 35330 Hz 
L H H H L H H 35677 Hz 
H L H H H H H 36023 Hz 
H H H H L H H 36370 Hz 
H L H H H H H 36716 Hz 
H H H H L H H 37062 Hz 
H L H H H H H 37409 Hz 
H H H H L H H 37755 Hz 
H L H H H H H 38101 Hz 
H H H H L H H 38448 Hz 
H H L H H H H 38794 Hz 
H H H H H L H 39141 Hz 
H H L H H H H 39487 Hz 
H H H H H L H 39833 Hz 
H H L H H H H 40 180 Hz 
H H H H H L H 40526 Hz 
H H L H H H H 40872 Hz 
H H H H H L H 41 219 Hz 
H H H L H H H 41565Hz 
H H H H H H L 41912 Hz 
H H H L H H H 42258 Hz 
H H H H H H L 42604 Hz 
H H H L H H H 42951 Hz 
H H H H H H L 43297 Hz 
H H H L H H H 43643 Hz 
H H H H H H L 43990 Hz 

208 



~---------------------------------------------------------------------------------

foESCRIPTION 
~The truth table shows the 30 ultrasonic transmission frequencies used in ,'-,,, wireless transmission of re­
;,note control commands to the receiver. These frequencies are derived frur, I the frequency of a quartz 
'!;:ontrolled oscillator with the aid of a variable frequency divider operating on the blaking principle. 
iThis is accomplished by blanking out between 1 and 30 out of every 128 pulses of the oscillator fre­
~uency (4.4336 MHz). The variable divider is preceded by a flip flop which halves the quartz frequency. 
l.The variable divider is followed by a fixed divider which divides by 50. It reduces the jitter, which is 
iunavoidable when using the blanking principle, to negligible values. The expression for the ultrasonic 
~tput frequency is fj (97 + N) 

fo= 12800 
wherein N is the channel number and fj == 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 Vss one of a to e and one of f to I 
,input, a 5 bit word is generated internally and applied to the variable divider. The relative frequency is 
lhus available at the output. 
.An error protection circuit prevents incorrect operation. Under these conditions the oscillator will not 
'Start 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 

Supply voltage 
Input voltage 
Oscillator frequency 
Operating temperature 

7 to 9 
Ot')V oo 

4.4336 
-25 to 70 

STATIC ELECTRICAL CHARACTERISTICS(over recommended operating conditions) 
---- - --- .- - ----

Values at 25°C 
Parameter Test conditions 

Min. TVp· Max. 

ICCL Quiescent supply current Voo= 9V all inputs at Voo 2 10 

Icc Supply current Voo=9V 1.5 3 
- oscillator running 
- ultrasonic freq. output open 

I, Input current I Voo=9V VI=O.cVOO 10.011 111 

ron High level output resistance Voo=7V IOH= -1 rnA 0.5 1 
(on state) 

---_. 

ron Low level output resistance Voo=7N IOL = 0.2 rnA 1.5 3 
(on state) 

V TLH Positive going threshold voltage at Voo=9V 4.5 
the inputs a to I 

V THL Negative going threshold voltage at Voo=9V 4.1 
the inputs a to I 
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Unit 

jjA 

rnA 

jjA 

kn 

kn 
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TYPICAL APPLICATION 

'''ool: 47 ,0 

a' a 

INPUT CIRCUIT FOR 
MECHANICAL 
CONTACTS 
~2MJl "DO 

lMO 
a' ( -.() a 

I 'OOpF 
-----~----« "S5 

210 

INPUT CIRCUIT FOR 
TOUCH CONTACTS 

0;,·1.:.00/1 



~s INTEGRATED CIRCUIT 

r 
L 

t30-CHANNEL REMOTE CONTROL RECEIVER 
~ te 3 ANALOG OUTPUT SIGNALS 
,e 5 BINARY-CODED INPUT/OUTPUT LINES 
f. MAINS SWITCH OUTPUT 
~ MUTING FUNCTION 
f. NORMALIZATION OF ANALOG SIGNALS ,-
ie STORAGE AVAILABILITY OF ANALOG SIGNALS 

M1025 

[The 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 
; cycles during a fixed measuring time determined by a 4.433 MHz quartz crystal. All ultrasonic commands 
: are converted into a coded 5-bit output signal and issued in pulsed form on 5 parallel lines. Nine of the 
l 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 ElThe further 21 commands are for free application; 
tdifferent 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 
iJaturation. 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 = 1 and N = 15 to 30 (program selection) 
CB N = 15 to 30 (program selection) 
CAZ N = 1 

ABSOLUTE MAXIMUM RATINGS* 

Voo , Vooi* 
VI 
10 
Ptot 
Tstg 
Top 

Supply voltages 
I nput voltage 
Output current (pins 2, 3, 4, 6,7,8,9, 11, 12) 
Total package power dissipation 
Storage temperature 
Operating temperature 

-20 to 0.3 
-20 to 0.3 

151 
1 

--65 to 150 
-25 to 70 

V 
V 

mA 
W 

°C 
°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 Vss pin voltage. 

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

Supersedes issue dated 12/78 211 11/79 



Ml025 

MECHANICAL DATA (dimensions in mm) 

BLOCK DIAGRAM 

CLOCK 
INPuT 

ULTRASONIC 
FREaUENCY 

~ 
I 838 I 

INPUT o----I-T-I-~t..;;~~::._.J 

DIRECT INPUT/OUTPUT LINES 

212 

PIN CONNECTIONS 

v5S IS '00 

""OLV~AE OUT-VL IS CLOCK IN 

BRIGHTNESS OUT -BR :) " 
ULTRASONIC 

FREQUENCV IN 

COLOUR 
SATURATION our -c 5 

13 NOTE 2 

5 lORAGE SUPPLY "DOl 5 12 INIOUT " 

MAINS SWITCH OUT (IN) 6 11 INIOUT B 

INIOUl 10 "'OTE 1 

INIOUT 0 IN/OUT C 

NOTE 1: THIS PIN MUST BE LEFT OPEN (II-<. CONNECTED 

TO V55 

NOTE 2' THIS PIN MUST BE LEFT OPEN 

OUT 



Ml025 

tRUTH TABLE (Clock frequency, f = 4.4336 MHz) 
• , 
.C 

Code f" Ultrasonic ~; . 
N Command 

jc Frequency 
E A B C D f,;. 

" c· j CA, CAZ types: MAINS ON/OFF" 
f 1 33945 Hz H L H H H 
~ CB type: MAIN5 OFF" 
~. 2 34291 Hz MUTING ON/OFF L L H H H 

3 34638 Hz Colour saturation (C51+ H H L H H , 
4 34 9B4 Hz Normalisation 1'1 L H L H H c. , 5 35330 Hz Colour saturation IC51 - H L L H H , 
6 35677 Hz 51 L L L H H 
7 36023 Hz Brightness IBRI+ H H H L H 

, 8 36370 Hz 52 L H H L H ,. 9 36716 Hz Brightness (BRI - H L H L H 
t 
k- 10 37062 Hz 53 L L H L H 
r 11 37409 Hz Volume (VLI +; MUTING OFF H H L L H 
~ 
~; 12 37755 Hz 54 L H L L H , 

13 38101 Hz Volume IVLI - H L L L H 
14 38448 Hz 55 L L L L H 

C" 
15 38794 Hz Program 1 H H H H L 

"- 16 39141 Hz Program 2 L H H H L 
17 39487 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 

~. 
20 40526 Hz Program 6 L H L H L 
21 40872 Hz Program 7 H L L H L , 
22 41219Hz Program 8 

CA, CB types: 
L L L H L 

! 
all these 

23 41 565 Hz Program 9 
commands 

H H H L L 
24 41912 Hz Program 10 L H H L L 
25 42258 Hz Program 11 act also as H L H L L 
26 42604 Hz Program 12 MAIN5 ON" L L H L L 
27 42951 Hz Program 13 H H L L L 
28 43297 Hz Program 14 L H L L L 
29 43643 Hz Program 15 H L L L L 

, 30 43990 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 
brightness to a pulse duty cycle of 18/31;this command has no effect on volume, unless MUTING has 

, been inserted: in this case the volume is restored, without changing the duty cycle. 
r ** If MUTING has been commanded, each MAINS OFF or MAINS ON command also acts on MUT, 

ING to restore the previous volume level. 

IECOMMENDED OPERATING CONDITIONS 

~OD Supply voltage -18 ± 1 V 
If 001 Storage supply voltage: - D/A signal storing -10 to Voo V 

- No storing 0 V 
~I I nput voltage o to Voo V 
~l I nput clock frequency 4.4336 MHz 
rop Operating temperature -25 to 70 °C 
Ir Supply voltage rise time max 100 ms 

~ Output current (pins 2-3-4-6-7 -8-9-11-12) max 12.51 rnA 
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M1025 

STATIC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions) 
(Typical values are at Tarnb = 25°C) 

Parameter 

100 Supply current 

1001 Storage supply current 
--

ron Output resistance (on state) 
pins 2, 3, 4, 6 

-_. 

ron Output resistance (on state) 
pins 7, 8, 9,11,12 

DIRECT INPUTS (7,8,9, 11, 12,6) 

I V 1H High level input voltage 

I V 1L Low level input voltage 

C LOCK I NPUT (pin 15) 

V 1PP Input peak to peak voltage swing 
(sinusoidal) 

Test conditions and notes 

Voo'" -19V 
.-._--

V OOl= -19V 

VOO= -18V, RL = 2 kH 

f-

I 
I 

Voo= -18V, R L =3.9kH 

Signal applied without DC 
voltage 

ULTRASONIC FREQUENCY INPUT (pin 14) 

Input peak to peak voltage swing Signal applied without DC 
voltage 

Values 

Min. Typ. Max. 

22 35 
-------

0.2 

1 

5 

I -1 I VSS 

I VOO I -4 

DYNAMIC ELECTRICAL CHARACTERISTICS (Clock frequency f = 4.4336 MHz) 

Parameter Min. Typ. Max. 

tl Ultrasonic input acceptance time (except MAINS and MUTING 115.5 
commands) 

t2 Ultrasonic input acceptance time (for MAINS and MUTING 669.8 
commands) 

t3 Direct inputs acceptance time (except MAINS and MUTING 69.3 
commands) 

t4 Direct inputs acceptance time (for MAINS and MUTING commands) 600.6 

t5 Output activation delay (including acceptance time) for all commands 115.5 
except MAINS and MUTING 

t6 Output activation delay (including acceptance time) for MAINS and 669.8 
MUTING commands 

t7 Analog-output step to step response time 184.8 

t8 MAINS OFF to ON acceptance time plus activation time from MAINS 10 
input-output 

f Analog-output frequency 8,9 

D Analog-output frequency duty-cycle 1/31 30/31 
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Unit 

rnA 

mA 

kfl 

kfl 

V 

V 

Unit 

ms 

ms 

ms 

ms 

ms 

ms 

ms 

IJS 

kHz 
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.1025 
~. 

InESCR IPTION , 
~he function of the M 1025 is explained by reference to the various pins as follows: 

~ 
fin 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. 

r xamples: Vss= OV VDD = -18V or Vss= +18V VDD = OV 
~; 

~in 5 - V D Dl storage supply voltage 

[If the last-stored D/A information is to be preserved when the mains plug has been disconnected, -10V 
iat least should be fed to pin 5. The current consumption of the memory is typically 0.2 rnA. The voltage 
!VOOl should be applied before !V OD ! falls below 16V. If the storing function is not required, VDDl has 
~o be connected to V ss: in this case, when V DD is applied, the analog control signals are set at the 
!hormalized position. 
'/ 
lJtin 14 - Ultrasonic frequency input 

;The amplified ultrasonic signals of 500 mV peak to peak at minimum are applied to this pin via a capaci· 
i'fur to remove DC voltage. The input waveform must be present for more then 115.5 ms to allow the 
tcommand 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 
r'than 27.7 kHz. Due to the recognition system, the ultrasonic transmission frequency of 33.9 kHz may 
~fluctuate by ± 0.51 % and the frequency of 44.0 kHz by ± 0.39% without causing errors. 
~. 

:'in 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 - O/A outputs 

The outputs CS (colour saturation). B R (brightness) and V L (volume) are the drain of the output tran· 
. sistors. A square wave output vo Itage is produced when resistors are inserted between the outputs and 
:VOD ' 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). 
115.5 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 commanu, further advances follow at intervals of 184.8 ms 
:until the final value is reached. The time needed to make the entire 
variation is 5.543 seconds. When the supply voltage is applied, with 
V OD1 = 0, the D/A outputs are normalized with the following pulse 

,duty cycles: output colour saturation = 16/31; output brightness = 
.18/31; output volume = 10/31; if VDDl pin has been maintained at 
:.its correct voltage, the last stored information is preserved. The com· 
'mand N = 2 switches on or off, the VL output transistor, with a 
"delay time of 669.8 ms acting as a sound ON/OFF-switch. The com· 
. mand N = 4 (normalisation) sets outputs CS and BR to a pulse duty 
;cycle of 16/31 and 18/31, but this command has no effect on the 
.output VL, unless MUTING has been previously commanded. In this 
-case the command N=4restores the volume. If the MUTING has been 
commanded, the volume can also be restored with the command 

'VL +, provided that the circuit is not in the stand-by position. In 
any case the MUTING command is cancelled by a MAINS ON or 
OFF command. 
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Ml025 

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 V DDl so that the output transistor is off. When the output tran­
sistor is off, the 0/ 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 

Fig.2 

can be obtained either by selecting one of the 16 stations or by the FRO" THE 

power ON/OFF command. With M 1025 CB type,switching ON can ~::!:"NO'p" 
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 TO THE 

types,switching ON can also be obtained connecting pin 6 to Vss for ~~'c;~~N'" 
at least 10 "s and switching OFF is obtained only by the command 
N = 1 (see truth table). 

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

----., 

I 
---------1 t----l 

I 
OUTPUT 
TRANSISTOR 

------t PIN 6 ~ MAINS ON/O'" 
5·tH' 

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-

Fig.3 ced directly in the form of a 5-bit word applied to the Input/Output 
lines A, B, C, 0 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 "s. When this happens, an 
output pulse of 23.1 ms duration is generated after a processing time 
of 46.2 ms. (Total delay time 115.5 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 

OUT 0----+---.... 

command. 
Fig. 4-Typical output charac- 's 

OuTPuT 
HIA"lSISTQR 

teristics of the open source {,' i~ --0;" 
transistoratpins7,8,9,11,12 10 '.J~';u".""" 

-t_ '" . 
, - -4------(:Voo 

" 
.0 
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S/MOS INTEGRATED CIRCUIT 

-CHANNEL REMOTE CONTROL TRANSMITTER 

FEW EXTERNAL COMPONENTS 
INTERLOCK PREVENTS INCORRECT SELECTION 
QUASI-ZERO STAND-BY CURRENT 
WIDE SUPPLY VOLTAGE RANGE 
INPUTS FULLY PROTECTED 

M 1124 

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

e M 1124 comprises on oscillator circuit which does not require exter.nal components except the 
artz. Further it comprises a fixed and a variable frequency divider, a decoder and a command error fotection- All the command inputs are pulled-up to V DO by integrated resistors, to reduce the number 

.. external components. Due to the relative low input impedances, the M 1124 is not suited for touch 

..
.. ntacts. 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. 

MsOLUTE MAXIMUM RATINGS· 

t ** , DO 

~I 
1.'01 
~tot 
!t 519 

top 

Supply voltage 
Input voltage 
Output current 
Total power dissipation 
Storage temperature 
Operating temperature 

-0.5 to 12 
-0.5 to V DO +0.5 

10 
200 

-65 to 
o to 

150 
70 

V 
V 

mA 
mW 

!"'$tresses above those listed under "Absolute Maximum Ratmgs" 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 Vss (GND). 

ORDERING NUMBER: M 1024 B1 

~MECHANICAL DATA Dimensions in mm 

I I 
~:::::::I 
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M 1124 

PIN CONNECTIONS 

OSCILLATOR , 
IN 

OSCILLATOR 
OUT 

IN • 

IN b 

IN c 

IN d 

IN • 

IN t 

'6 

15 

14 

13 

12 

II 

10 

Voo 
ULTRASONIC 
FREQUENCY 

OUT 

VSS 

IN I 

IN , 

IN , 

IN h 

IN g 

S-ISJOI1 

TRUTH TABLE (f; = 4.4336 MHz) 

Channel 
Number 

a b c d 

1 H H H H 
2 H H H H 
3 H H H H 
4 H H H H 
5 H H H H 
6 H H H H 
7 L H H H 
8 L H H H 
9 H L H H 

10 H L H H 
11 H H L H 
12 H H L H 
13 H H H L 
14 H H H L 
15 L H H H 
16 L H H H 
17 H L H H 
18 H L H H 
19 H H L H 
20 H H L H 
21 H H H L 
22 H H H L 
23 L H H H 
24 L H H H 
25 H L H H 
26 H L H H 
27 H H L H 
28 H H L H 
29 H H H L 
30 H H H L 

BLOCK DIAGRAM 

Inputs Output Frequency 

e f 9 h i k I 

L H H L H H H 33945 Hz 
L H H H H H L 34291 Hz 
L H L H H H H 34638 Hz 
L H H H H L H 34984 Hz 
L L H H H H H 35330 Hz 
L H H H L H H 35677 Hz 
H L H H H H H 36023 Hz 
H H H H L H H 36370 Hz 
H L H H H H H 36716Hz 
H H H H L H H 37062 Hz 
H L H H H H H 37409 Hz 
H H H H L H H 37755 Hz 
H L H H H H H 38 101 Hz 
H H H H L H H 38448 Hz 
H H L H H H H 38794 Hz 
H H H H H L H 39141 Hz 
H H L H H H H 39487 Hz 
H H H H H L H 39833 Hz 
H H L H H H H 40180 Hz 
H H H H H L H 40526 Hz 
H H L H H H H 40872 Hz 
H H H H H L H 41219 Hz 
H H H L H H H 41565Hz 
H H H H H H L 41912Hz 
H H H L H H H 42258 Hz 
H H H H H H L 42604 Hz 
H H H L H H H 42951 Hz 
H H H H H H L 43297 Hz 
H H H L H H H 43643 Hz 
H H H H H H L 43990 Hz 
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M 1124 

he truth table shows the 30 ultrasonic transmission frequencies used in the wireless transmission of reo 
'ate 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. EiS 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 
"'avoidable when using the blanking principle, to negligible values. The expression for the ultrasonic 

putput frequency is fi (97 + N) 

f f 0 = 12 800 

&merein N is the channel number and fi = 4.4336 MHz (sub-carrier frequency). The space between two 

~.acent ultrasonic frequencies is 346.4 Hz. 
e inputs accept a 2 of 11 code: by connecting simultaneously to Vss one of a to e and one of f to I 

,', ut, a 5 bit word is generated internally and applied to the variable divider. The relative frequency is 
thus available at the output. 
Ittn 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. 
tince consumption under standby conditions is very low, the ultrasonic transmitter need never be 
twitched off. The selected frequency appears at the output when the threshold voltage is exceeded at the 
two control inputs. 

RECOMMENDED OPERATING CONDITIONS 

~DD 
fil 
fp 
rs 
Top 

Supply voltage 
Input voltage 
Parallel resonance frequency of the quartz at CL = 10 pF 
Series resistance of the quartz at CL= 10 pF 
Operating temperature 

6 to 9 
o to Voo 

4.433 
<200 

o to 70 

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

Parameter Test conditions 
Values 

Min. Typ. Max. 

IDOL Quiescent supply current All Inputs at VOO 2 10 

IDO Supply current Voo = 9 V 1.5 3 
- oscillator running 
- ultrasonic freq. output open 

II I nput current VI= a -20 

fon High level output resistance IOH= -1 mA 0.5 1 
(on state I 

'on Low level output resistance IOL= 0.2 mA 1.5 3 
Ion "ate I -. . --

V TH Threshold voltayc of the control 4.1 
inputs 
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°C 
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JJ.A 

mA 

JJ.A 

kn 

kH 
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M 1124 

TYPICAL APPLICATION 

9v 

16 

'n~ 

4433 C-] 
MHz L __ 

OGNO 

a 

3 4 5 6 7 8 9 10 11 12 13 5-2895/1 

-----_._--

I Y 
MATRIX 

1 i 
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INTEGRATED CIRCUIT 

HANNEL REMOTE CONTROL RECEIVER 

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

M 1130 

M 1130 is a monolithic integrated circuit intended for a remote-controlled system in which 30 dif­
ultrasonic frequencies are used to transmit 30 control commands. Both the M 1024 and the M 1124 
used as transmitter. The M 1130 measures the frequency of the incoming signal by counting the 

during a fixed measuring time determined by a 4.4336 MHz quartz crystal. The accepted ultrasonic 
..... 'mn"".rl. are converted into a coded signal and issued on 5 input/output lines (A to E). The 30 com­

be given not only ultrasonically, but also by applying a 5-bit word to the above mentioned 
additional "sequential program change" command is available only on the receiver. Signals to 

three analog values, e.g. volume, brightness and colour saturation are internally stored by the 
and continuously deliv~red iO the shape of square wave voltages. The duty cycle of these signals 

nes the level of the analog value. An output is provided to drive a relay which switches the TV 
or OFF. The program output lines are provided to drive all the circuits which need a 4-bit binary 

such as the H 770/1/2/3 quad analog switches, or the M 193 electronic program memory. The 
30 is constructed in a low threshold P-channel silicon gate technology and is supplied in an 18-lead 

IIII,,,'-·m--'Ir." plastic package. 

ABSOLUTE MAXIMUM RATINGS* 

~D[j* Supply voltage -20 to 0.3 V 
III Input voltage -20 to 0.3 V 
io Output current (pins 2 to 14 and 16) 151 mA 
Ptot Total power dissipation (per package) 800 mW 
rst9 Storage temperature -65 to 150 °C rop Operating temperature o to 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 V ss pin voltage. 

ORDERING NUMBER: M 113081 

,..eCHANICAL DATA 
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M 1130 

PIN CONNECTIONS 

Vss 18 VOO 

BRIGHTNE 55 OUT 2 17 QUAFHZ INPUT 

CQOUR SAT. OUT ] 16 T OUTPUT 

VOLlJME OUT IS ULTRASONIC INPUT 

MAINS ON/OFF 14 PROGRAM OUT PB 

PROGRAM OU] PC 6 1] PROGRAM OUT PA 

PROGRAM OUT PO 7 12 E INPUT I OUTPUT 

o INPUT IOUTPUT 8 11 A INPl]T I OUTPUT 

C INPUT IOUTPUT 10 B INPUT I OUTPUT 

TRUTH TABLES 

Table 1 (Clock frequency = 4.4336 MHz) 

Channel 

no. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Ultrasonic 
frequency 

(Hzl 

33945 
34291 
34638 
34984 
35330 
35677 
36023 
36370 
36716 
37062 
37409 
37755 
38101 
38448 
38794 
39141 
39487 
39833 
40180 
40526 
40872 
41 219 
41 565 
41912 
42258 
42604 
42951 
43298 
43643 
43990 

Command 

Sequential progr. change - Mains ON 
Mains OFF 
Muting ON/OFF 
Colour saturation + 
Normalisation 
Colour saturation -
Sl 
Brightness + 
S2 
Brightness -
S3 
Volume + (Muting OFFI 
S4 (Fine tuning-I 
Volume - (Muting OFFI 
S5 (Fine tuning +1 

:~~~~:~ ~ \/ 
Program 4 
Program 5 
Program 6 
Program 7 
Program 8 all these commands act 

Program 9 \ also as Mains ON 
Program 10 
Program 11 
Program 12 
Program 13 
Program 14 
Program 15 
Program 16 : 

Note: Sl to S3 are additional commands. 
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E 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 

A 

H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 

Code 

B 

H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 

C 

H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 

o 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 



:able 2: Output code at pins 6, 7, 13, 14 

Program no. PA PB PC PO 

L L L L 
2 H L L L 
3 L H L L 
4 H H L L 
5 L L H L 
6 H L H L 
7 L H H L 
8 H H H L 
9 L L L H 

10 H L L H 
11 L H L H 
12 H H L H 
13 L L H H 
14 H L H H 
15 L H H H 
16 H H H H 

~. 

~ 
~ 
~COMMENDED OPERATING CONDITIONS 

0 Supply voltage -18 ±1 

b 
Input voltage 
Output current (pins 2 to 14 and 16) 

o to Voo 
max 12.51 

l Input clock frequency 

~ 
Operating temperature 

4.4336 
o to 70 

rrATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
rrVpical values are at T amb = 25°C) 

Values 
Parameter Test conditions 

Min. Typ. Max. 

:100 Supply currerl't Vee=-19V -25 

V IH High level input voltage -1 Vss 
pins 8-9-10-11-12 

'YIL Low level input voltage Vee -4 

:,vIPP Ultrasonic input peak to peak The signal must be applied 
500 Vee voltage (pin 15) without D.C. voltage 

~OH High level output voltage IOH=-1 mA pins 2 to 7-13-14 VsS-0.6 

,I 
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M 1130 

DYNAMIC ELECTRICAL CHARACTERISTICS (Clock frequency = 4.4336 MHz) 

Parameter Min. Typ. Max. Unit' 

f Analog output frequency 17.6 kHz 

D Analog output duty cycle 1/63 62/63 

t1 Mains ON/OFF command delay time 669.8 ms 

t2 Program stepping delay time with continuous command 692.9 ms -
t3 Analog output delay time with continuous command 138.6 ms 

tw1 Pulse width at pin 16 with command 12 (FT-) 21.6 iJS 

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: 

Pin1- v ss ... 
The substrate of the integrated circuit is connected to this pin. It is the reference point for all the voltagl 
parameters of the device and has to be connected to the highest potential of the supply voltage. c; 
Examples: Vss= OV Voo= -18V 

or 
Vss= +18V Voo= OV 

Pin 18 - Voo 
Negative pole of the supply voltage. 

Pins 2, 3, 4 - D/A Outputs 
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 V DO (see fig. 1). The frequency 01 
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 wi1t 
RC networks. Approximately 115 ms after the switch-on ot an . . j 
ultrasonic command, the pulse duty cycle is advanced by one Fig. 1 .~ 
step. In the case of a continuous signal, further steps follow at VFSRSOU THE J ,< 

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. INTEqNAL ~._----jl ' 
During the pulse duration, the open drain output transistor is LOGIC J : 
turned on and has a voltage drop of max 0.6V at 1 mA output PINS 2-3-~. 
current. When the supply is switched on the analog outputs are 
normalized to the pulse duty cycle of 32/63. A Mute command EXTERN.~ 
switches the open drain output transistor at pin 4 OFF and ON LOAD : 

after a delay of 0,7 sec. The sound is also restored after a normal voo -- ,I 
delay when one of the commands "Volume +" or "Volume -" is 
given. The sound is unmuted when the TV set is switched ON. 
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SCRIPTION (continued) 

5 - Mains switch output 
is output is provided to control the ON/OFF switching of 

. TV set via a transistor and a relay. When the supply voltage 
plied to the M 1130 the output transistor is automatically 

ed off. In this "stand-by" condition, the analog out­
cannot be changed; this lasts until a mains ON command 

given in one of the following modes: 

by any of the 16 program commands for 0.7 sec. 
~ by the command "sequential program change" (available 
I; only on direct inputs) for 0.7 sec. 

~/bY connecting the pin 5 to Vss for at least 10 Jls. 

. e TV set can only be switched off by a "Mains OFF" 
mand. 

l 
~ 

58,9,10,11,12 - Direct inputs/outputs 

Fig.2 

FROM THE 
INTERf>oAL 

Fl'PFL(jP 

TO TI1E 
INTERNAl 
LOGIC 

Ml130 

I' OUTPUT 
1--. TRANSISTOR 

p,,," 5 
:. MAINS ONrOFF 

ese pins are provided as inputs for commands on the TV set and also as outputs for ultrasonic trans­
"tted 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. 
ring the 23.1 ms pulse the output transistor shown in fig. 3 is conducting. The same pulse will appear 

"en the circuit is receiving coded commands from the ultrasonic input 

Erding to the truth table. Although the output signals are felt on the 
. t again this does not cause interference because the inputs are 
.' ed while an output signal is available. If commands are issued either 

asonically or normally to the television set, the manual command 

Fig. 3 

~II always override the ultrasonic command. Concerning the "touch" P1N58 '0" 

j)mmand, this type of operation is possible due to the very high im-
lildance of the MOS input. The only major point of consideration is in 
~ choice of diode matrix; this must have such a high reverse leakage 
,...,rent in even the worst conditions that an incorrect command 
Ituation is avoided. 

INPUT PROTECTION V 

rQE~I--T-
ORI • JJ .J INPUT 

it, HIANS1SfOR 

-~ -- .. 

. 
'00 

OUTPUT 
TRANSI5 TOR 

~r:'IS 6, 7,13,14 - Program outputs PA-PB-PC-PD 
the information of the selected program is statically available in a binary coded form. The code is shown 
~ table 2. TV programs are chosen either selectively (by the commands "Program 1 .. Program 16") or 
!equentially upwards on the command "Sequential program change". If the "Sequential program change" 
IOmmand is given continuously, the first change of program takes place after 115 ms and every further 
~ange at 0.7 sec intervals. After program 16 has been reached it is followed again by program 1. When 
the supply voltage is applied to the M 1130, the program outputs are automatically set to program 1. If 
Ihe TV set is switched on by the command "Sequential program change" this command is made inef­
~tive until it is released. 
!'he output configurations is similar to that shown in fig. 2. 
"" external load of min 47 Kn is to be connected to these outputs even if they are not used. 
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Ml130 

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 I/O lines, a 
further signal in the shape of a pulse is available at this pin. The pulse which has a duration of 21.6 IlS 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 .l8V • 18V .12V 

Pin 17 - Quartz terminal 
A 4.4336 MHz quartz crystal has to be connected between this pin and Vss. A resistor of 5.6 Mohm 
has to be connected between the input and V DD to bias the integrated oscillator. The accuracy of the' 
frequency determines the evaluation accuracy of the ultrasonic receiver. .• 
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INTEGRATED CIRCUITS 

- BIT STATIC RANDOM ACCESS MEMORY 

POWER SUPPLY V cc= 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 PW ACCESS TIME 
(mW) (mW) (n5) 

M2102AL-2 42 342 250 

M2102AL 35 174 350 

M2102AL-4 35 174 450 

M 2102 A -2 342 250 

M 2102 A 289 350 

M 2102 A -4 289 450 

M 2102 A -6 289 650 

M 2102A 
M 2102AL 

~he M 2102A is a high speed 1024 word by 1 static N-channel silicon-gate MOS RAM. The device is 
!fully static and therefore does not require clocks or refreshing to operate. The data is read out non de­
Jtructively 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 
!6f the M 2102A with the added feature of 35 mW maximum power dissipation in standby and 174 mW 
tin operations. The device is available in 16 lead dual in-line.ceramic package, metal-seal or frit-seal and 
!plastic package. 
~ 

fABSOLUTE MAXIMUM RATINGS 

I nput voltage (at any pi n) 
Total power dissipation 
Storage temperature 
Operating temperature under bias 

~. All voltage are referred to GND pin voltage 

ORDERING NUMBERS: M 2102A - B1 for dual-in-line plastic package 

-0.5 to 7 
1 

-65 to 150 
o to 70 

M 2102A - D1 for dual-in-line ceramic package, metal-seal 
M 21 02A - F1 for dual-in-line ceramic package, frit-seal 
M 21 02AL - B1 for dual-in-line plastic package 
M 21 02AL - 01 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 2IJ2AL 

MECHANICAL DATA (dimensions in mm) 

Dual in-line ceramic package 
frit-seal for M21 02A/AL-F 1 

~b~~: 
046J.. _ .-2~"'l 

I'n.~ 

20""4' 

~::::::: :1 

CONNECTION DIAGRAM 

A6 16 A7 

A5 15 A8 

R/W 14 A9 

A1 13 CE 

A2 12 DATA OUT 

A3 11 DATA IN 

A4 10 Vcc 

AD GND 

S 2166 

PIN NAMES 

DIN DATA INPUT 

AO-Ag ADDRESS INPUTS 

R/W READ/WRITE INPUT 

IT CHIP ENABLE 

DOUT DATA OUTPUT 

Vee POWER (+5V) 

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

7'-' 

f4. 
l-_ ~l8_---,.,' 

e::::::: i 

, 

Dual in-line ceramic packagl 
metal-seal for M 21 02A/AL-O' 

LOGIC DIAGRAM 

-- AD 

- A 1 

--- A2 0, 

A3 

-- A4 

-- AS 

-- A6 

- A7 DO 

A8 

- A' 

R/W CE 

I r 
S ] 16~ 

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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~LOCK DIAGRAM 
i, 

k 

AODRES50 

~--
ADDRESS, ~ 

ADDRESS 2 ~~ 

ADDRESS 1 ~~, 

ADDRESS 4 7 

ROW 

SELECTOR 

READ 
WRITE 

DATA INPUT 

INPUT 

11 "------I CO~~~AOl 

CHIP ENA8LE 

CEll ARRAY 
32 ROWS 
32 COLUMNS 

COLUMN 1/0 CIRCUITS 

COLUMN SELECTOR 

ADORESSS ADDRESS, ADORE SSg 

ADDRESSS ADDRESSa 

• 2IJ2A 
M2IJ2A1. 

S .O'lR8 

DATA 
OUTPUT 

",ATIC ELECTRICAL CHARACTERISTICS (Vee= 4.75 to 5.25V, Tamb = 0 to 700 e unless 
ltherwise specified) 
~: M 2102 A 
f M 2102 AL M 2102 A -2 M 2102 A-6 , Test M 2102A -4 M 2102 AL-2 Parametar 

conditioM M 2102 AL-4 Unit 

Min. Typ.* Max. Min. Typ~ Max. Min. Typ.* Max. , 
V IH Input high voltage 2 Vee 2 Vee 2.2 Vee V 

VIL Input low voltage -0,5 0.8 -0.5 0.8 -0.5 0.65 V 

~OH Output high voltage IOH= -100 jlA 2.4 2.4 2.2 V 

~OL Output low voltage IOL-2.1 mA 0.4 0.4 0.45 V 

!i.1 Input load current V ,- 0 to 5.25V 1 10 1 10 1 10 jlA 

IOH Output leakage CE- 2V. 1 5 1 5 1 5 jlA 
current VO=VOH 

-
IOL Output leakage CE= 2V -1 -10 -1 -10 -1 -10 jlA , current Vo=O.4V 

Icc Supply current V,= 5.25V 33 .. 45 65 33 55 mA 

\ 
Tamb= OOC 
Data out open 

~: TYPical values for T amb= 25°C and nominal supply voltage . 
... The maximum Icc value is 55 mA for the M 21 02A and M 2102A-4,and 33 mA for the M 2102ALand M 2102AL-4. 
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M 2102A 
M 2102AL 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 0 to 70g e, Vee= 5V ± 5% unlest 
otherwise specified) 

M 2102 A -2 M2102A- M 2102A -4 
M 2102 A-6 

Parameter 
Test M 2102 AL-2 M 2102 AL M 2102 AL-4 Unit 

condition 
Min. Max. Min. Max. Min. Max. Min. Max. 

Read Cycle 

trc Read cycle 250 350 450 650 ns 

to Access time 250 350 450 650 ns 

tE CE to output time 130 180 230 400 ns 

tOHI Previous read data 
tR, tF= 10 ns 

40 40 40 50 ns Load = 1 TTL 
valid with respect gate and 
to address CL= 100 pF 

tOH2 Previous read data 0 0 0 0 ns 
valid with respect 
to chip enable 

~rite 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= 10 ns 180 250 300 400 ns 

write recovery 
Load = 1 TTL 

0 0 0 50 tWR gate and ns 
time CL=100pF 

ts Data setup time 180 250 300 450 ns 

th Data hold time 0 0 0 20 ns 

tew Ch ip enable to 180 250 300 550 ns 
write setup time 

CAPACITANCE (Tomb= 25°e, f= 1 MHz) 

Values 
Parameter Test conditions Unit , 

Min. Typ. Max. 

CI Input capacitance VI =OV 3 5 pF / 

Co Output capacitance Vo = OV 7 10 pF 
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STANDBY CHARACTERISTICS (Tamb = O°C to 70°C) 

M 2102 AL-4 
Parameter Test conditions M 2102 AL 

Min. Typ.· Max. 

Vpo V CC in standby 1.5 

VCES" CE bias in standby 2V'" VPO'" VCC Max. 2 

1.5V";; VPO< 2V VPO 

IpOl Standby current All inputs - VpOl - 1.5V 15 23 

Ip02 Standby current All inputs = Vp02 - 2V 20 30 

tcp Chip deselect to 0 
stand by time 

tR··· Standby recovery tRC 
time 

M 2102A 
M 2102Al 

M 2102 AL-2 
Unit 

Min. Typ.· Max. 

1.5 V 

2 V 

VPO V 

20 28 mA 

25 38 mA 

0 ns 

tRC ns 

• Typical values are for T amb= 25°C. _ 
•• Consider the test conditions as shown: if the standby voltage (Vpo) is between 5.25V (V Cc max) and 2V, then CE 

must be held at 2V Min. (V ,H ). If the standby voltage is than 2V but greater than 1.5V (V pO mini, then ~and 
standby voltage must be at least the same value or, if they are different, CE must be the more positive of the two. 

"'tR = tRC (READ CYCLE TIME). 

STANDBY WAVEFORMS 

STANDBY MODE 

OV 
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.,2102A 

., 2102AL 

WAVEFORMS 

Read cycle 

Write cycle 

ADDRESS 

CHIP 
ENABLE 

DATA 
OUTPUT 

ADDRESS 

CHIP 
ENABLE 

READt 
WRITE 

DATA 
INPUT 

DATA CAN 
CHANGE 

S ·0989 

tcw 

DATA STABLE 

.., ·0990 
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~ INTEGRATED CIRCUIT 
r 

f16384 BIT READ ONLY MEMORY 

t- SINGLE +5V ± 10% POWER SUPPLY 
lit ACCESS TIME 450 ns (MAX.) 

M 2316E 

iii INPUTS AND OUTPUTS TTL COMPATIBLE 
f. THREE PROGRAMMABLE CHIP SELECTS FOR SIMPLE MEMORY EXPANSION AND SYSTEM 
. INTERFACE 
~ COMPLETLY STATIC OPERATION 
l* 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 
;by 8 bits. Its high bit density is ideal for large, non-volatile data storage applications such as program 
~.storage. The three-state outputs and TTL input/output levels allow for direct interface with common 
:;system bus structu res. 
-the M 2316E is available in 24-lead dual-in-line plastic package. 

rABSOLUTE MAXIMUM RATINGS 

Input voltage (at any pin) 
Total power dissipation 
Storage temperature 
Operating temperature under bias 

'. This voltage is with respect to Ground 

~RDERING NUMBER: M 2316E B1 for dual in-line plastic package 

MECHANICAL DATA 

1.3 

1485 I 

~ 
~~.~ 

-0.5 to 7 
1 

-55 to + 125 
-10 to 80 

v 
W 

DC 
DC 

Dimensions in mm 



PIN CONNECTIONS 

A7 Vcc 
A6 A8 

A5 A9 

A4 CS3 

A3 CSI 

A2 AID 

AI CS2 

AD D7 

DO 06 

01 D5 

02 04 

GNo 03 

BLOCK DIAGRAM 

AID 

A9 

A8 
VI 
a: 

A7 
w 

~ 
A6 

III 

~ 
::> 
"-

A5 ~ 
VI 

A4 VI 
w 
a: 
0 

A3 0 

" 
A2 

AI 

AD 

PIN NAMES 

AO -A10 ADDRESS INPUTS 

DO - 07 DATA OUTPUTS 

CSl - CS3 CHIP SELECT INPUTS 

DO 01 02 03 04 D5 06 D7 

16. 384 BIT 
CELL MATRIX 
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SELECT 
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CSI 
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M 2318E, 

$TATIC ELECTRICAL CHARACTERISTICS (Tamb = O°C to +70°C, Vee= 5V ± 10% unless 
:otherwise specified) 

I 

Parameter Test conditions Min. Typ.(l) Max. Unit 

ILl Input load currentlAIl input pins) V 1= 0 to 5.25V 10 IlA 

ILOH Output leakage current Chip deselected Vo= 4V 10 IlA 

I LOL Output leakage current Chip deselected Vo= O.4V -20 IlA 

Ice Power supply current All inputs 5.25V Data out open 70 120 rnA 

VIL Input low voltage -0.5 0.8 V 

VIH Input high voltage 2.4 Vee+1V V 

VOL Output low voltage IOL= 2.1 mA 0.4 V 

VOH Output high voltage IOH= -400 IlA 2.4 V 

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

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = O°C to 70°C, Vee= +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 CL = 100 pF 

teo Chip select to output enable 
Input pulse levels -0.8 to 2.4V 
Input pulse rise and fall times 120 ns 

delay time 110% to 90%) -20 ns 
Timing Measurement Reference 
level: 

tDF Chip deselect to output data Input = 1 V and 2.2V 10 100 ns 
float delay time Output = 0.8V and 2.2V 

CI Input capacitance T amb= 25°C f = 1 MHz 
All pins except pin under test tied 
to AC ground 5 10 pF 

Co Output capacitance T amb= 25°C f= 1 MHz 
All pins, except pin under test tied 
to AC ground 10 15 pF 
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A.C. Waveforms 

ADDRESS 

PROGRAMMABLE 
CHIP SELECTS 

DATA OUTPUT 

~ k--
I 

! X 
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MOS INTEGRATED CIRCUITS 
M 2708· 
M 2704 

PRELIMINARY DATA 

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 
• 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
mabie 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 
Vee, Vss 
Vee 
CS'/WE 

Voo with respect to Vee 
Vee and V ss with respect to V BB 
All input or output voltages with respect to V BB during read 
Input with respect to V BB during programming 
Program input with respect to V BB 

Power dissipation 
Ambient temperature under bias 
Storage temoerature 

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

MECHANICAL DATA 

'~~:k; fEJEJ~ T ~ U V I I I r If Vii d M, , 

0.46.1. • .2.54 (125':' 
27.94 18m .. 

32.1m., 

· Supersedes issue dated 6/78 237 

+20V to -0.3 V 
+15Vto-0.3 V 
+15V to -0.3 V 
+20V to -0.3 V 
+35V to -0.3 V 

1.5 W 
-25°C to + ~5 °C 
-65°C to +125 °C 

dimensions in mm 
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M~2708 

M 2704 

PIN CONNECTIONS 

A7 Va: 

•• AI 

A' * 
•• VB • 

AJ fSfWE 

A2 Ibo 
AI " PROGRAM 

AO 17 

01 
" 

01 " 
OJ " 
VSS r" , .. 
* PIN Z2 ~ 'Vss FOR M1104 

PIN 22."'9 FOR 1-42708 

08 

01 

06 

0' 

o. 

BLOCK DIAGRAM 

CS/WE ---+I CHIP SElECT lOGIC 

AO 

AI 

A2 

Al 

ACDAESS 
A4 INPUTS 
AS 
A6 

A7 

A8 
A9 

MODE 

READ 

PROGRAM 

y 
DECODER 

DECODER 

9,11,13,17 12 

DOUT Vss 

DIN Vss 

PIN NAMES 

AO-A9 ADDRESS INPUTS 

01-08 DATA OUTPUTS 

CS/WE CHIP SELECT/WRITE ENABLE INPUT 

OATA OUTPUT 
01-08 

OUTPUT BUFFERS 

GATING 

64 J: 128 
ROM ARRAY 

5 -225S 

PIN NUMBER 

18 19 20 21 

Vss VDD V IL Vee 
Pulsed 

Voo V IHW Vee V~ 
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t 
"'EAD OPERATION 

•. 2708 
.2704 

to.C. AND OPERATING CHARACTERISTICS (Vee= "+5V ± 5%, Voo= +12V ± 5%, Vss= -5V ± 5%, 
:Vss= OV, T amb = 0 to 70°C unless otherwise specified) 
I 

Values 
Parameter Test conditions Unit 

Min. Typ.* Max. 

ILl Address and chip select input sink VI~ 5.25V or VI ~ V IL 1 10 IJA 
current 

ILo Output leakage current Vo~ 5.25V. CS/WE ~ 5V 1 10 IJA 

~DO Voo supply current 
Worst case supply current: 50 65 mA 

Icc Vee supply current all inputs high 6 10 mA 

ISS Vss supply current CS/WE ~ 5V Tamb~O°C 30 45 mA 

V IL Input low voltage VSS 0.65 V 

V IH Input high voltage 3 Vec+1 V 

VOL Output low voltage lOL ~ 1.6 mA 0.45 V 

VOH1 Output high voltage lOH - -100 pA 3.7 V 

tvOH2 Output high voltage IOH ~ -1 mA 2.4 V 

ff'tot Power dissipation Tamb~ 70°C 800 mW 

• Typical values are for Tamb~ 25°C and nominal supply voltage. 

A.C. CHARACTERISTICS (Vee= +5V ± 5%, Voo= +12V ± 5%, Vss= -5V ± 5%, Vss= OV, T amb = 0 
!O 70°C unless otherwise specified) 

M 2708-1 
Parameter 

Min. Typ. Max. Min. 

·tACC Address to output delay 280 350 

tco Chip select to output delay 60 120 

tOF Chip de-select to output float 0 120 0 

tOH Address to output hold 0 0 

CAPACITANCE (Tamb= 25°C, f = 1 MHz) 

Parameter Test conditions 

CI Input capacitance VI~OV 

Co Output capacitance Vo ~ OV 

DYNAMIC TEST CONDITIONS: 
Output load = 1 TTL gate and C L = 100 pF 
Input Rise and Fall Times = ,,;;;; 20 ns 

M2708 M 2708--4 

Typ. Max. Min. Typ. Max. 

280 450 350 700 

60 120 80 170 

120 0 170 

0 

Values 

Min. Typ. Max. 

4 6 

8 12 

Timing Measurement Reference Levels = O.8V and 2.8V for inputs; 0.8V and 2.4V for outputs. 
Input Pulse levels = 0.65V to 3V. 
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ns 

ns 

ns 

Unit 

pF 

pF 



.2708 

.2704 

WAVEFORMS 

ADDRESS ==>< __________ -.JX'_ ____ _ 

PROGRAMMING 

CSfWE 

DATA· 
OUT 

10H 

___ D_~_A_O_U_T_I_NV_A_Lt_Oi __ __J~'_ _______ ~,_~_~_6~_t_'~ __ ~ 
5-22')6 

Initially, and after each erasure, all bits of the M 2708/2704 are in the "'" 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 "'" by UVerasure, 
The circuit is set up for the programming operation by raising the CS/WE input (pin 20) to +'2V. The 
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 (0'-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 fo~ 
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 (tpw ) according to 
Nxtpw ;;;. '00 ms. 
The width of the program pulse is from 0,1 to , ms. The number of loops (N) is from a minimum of lOQ 
(tpw= 1 ms) to greater than 1000 (tpw = 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 transition 
must occur before the first address transition when changing from a program to a read cycle. The prO; 
gram pin should also be pulled down to V1LP with an active instead of a passive device.This pin will sourC4! 
a small current (l pL ) when CS/WE is at V1HW (12V) and the program is at V1LP ' Truth table formats for 
printed cards and paper tape must be compatible with Intel ones. 

ERASURE CHARACTERISTICS 
The erasure characteristics of the M 2708 are such that erasure begins to occur when exposed to light' 
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 2Q, 
minutes using an ultraviolet lamp with a 12000 jJW/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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ffiOGRAM CHARACTERISTICS 
~.C. PROGRAMMING CHARACTERISTICS (Tamb= 25°C, Vcc= +5V ± 5%, Voo= +12V ± 5%, 
tllB= -5V ± 5%, Vss= OV unless otherwise specified) 

Values 
Parameter Test conditions Unit 

Min. Typ. Max. 

°lL' Address CS/W input sink current Vi = 5.25V 10 jJ.A 

~IPL Program pulse source current 3 mA 

f1"'H Program pulse sink current 20 rnA 

loo Voo supply current Worst case supply current 50 65 mA 

'tec V cc supply current all inputs high 6 10 mA 

·18B V BB supply current CS/WE= 5V; Tamb= O"C 
30 45 mA 

V1L Input low level (except program) Vss 0.65 V 

rvlH Input high level for all address or 3 V CC+l V 
.' data 

.VIHW e5/WE input high level referenced to V 55 11.4 12.6 V 

"IHP Program pulse high level referenced to V 55 25 27 V 

iVlLP Program pulse low level VIHP-VILP= 25V min. Vss 1 V 

~C. PROGRAMMING CHARACTERISTICS 

Values 
Parameter Test conditions Unit 

, Min. Typ. Max. 

~AS Address setup ti me 10 jJ.s 

!tess ~/WE setup time 10 jJ.s 

Itos elata setup time 10 jJ.s 

[tAH Address hold time 1 jJ.s· 

tCH ~/WE hold time 0.5 jJ.s 

~OH Data hold time 1 jJ.s 

tOF Chip deselect to output float delay 0 120 ns 

,DPR Program to read delay 10 jJ.s 

~ Program pulse width 0.1 1 ms 

~R Program pulse rise time 0.5 2 jJ.s 
------ _. 00 __ 0- . ----

~F Program pulse fall time 0.5 2 jJ.s 
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PROGRAMMING WAVEFORMS 

CS/WE 

ADDRESS 

DATA 

PROGRAM 
PULSE 

VIHW 

V,L 

v," 
VIl 

V," 

V,L 

V,L 

1 OF N PROGRAM lOOPS (AFTER N PROG. LOOPS'" 
READ 

NOTE 1 

ADDRESS 0 

lACe 4SOn. MAl 

DATA OUT 
VALID 

NOTE t: THE CSIWE TRANSITION MUST OCCUR AFTER THE PROGRAM PULSE TRANSITION AND BEFORE THE AOORESS TRANSITION 
NOTE 2: NUMBERS IN () INDICATE MINIMUM TIMING IN}JS UNLESS OTHERWISE SPECIFIED 
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110S INTEGRATED CIRCUIT 
? --------------------------------------------------------

·4096-BIT DYNAMIC RANDOM ACCESS MEMORY 

.• POWER SUPPLY Voo= 12V, Vee= 5V, Vee= -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 C. OUTPUT DATA LATCHED AND VALID INTO NEXT CYCLE 
.• ' ECLCOMPATIBLE ON Vee 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). 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to Vee 
Voltage on Voo , Vee relative to Vss 
Vee-Vss (Voo-Vss > O) 
Operating temperature 
Storage temperature for ceramic package 

for plastic package 
Short circuit output current 
Total power dissipation 

-0.5 to +20 V 
-1 to + 15 V 

o V 
Oto +70 °C 

-65 to +150 °C 
-55 to +125 °C 

50 mA 
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 indio 
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 
M 4027-2/3/4 D1 
M 4027-2/3/4 F1 

Supersedes issue dated 3/78 

for dual in-line plastic package 
for dual in-line ceramic package, metal-seal 
for dual in-line ceramic package, frit-seat 
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MECHANICAL DATA (dimensions in mm) 

Dual in-line ceramic package 
frit-seal for M 4027 - F 1 

~ 
L:t 

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

74' ..... • 

~~ib PO 
~~~ 

()J, , 2.5,::::f! "L'~ I 
I t778 ~ 

tEJJ
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, 

Dual in-line plastic package 
for M 4027 - B1 

>~,'~~ 
.0," ,54 I I 

1778 ~ 
~OI:II·C 
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PIN CONNECTIONS BLOCK DIAGRAM 
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.4027 

;RECOMMENDED DC OPERATING CONDITIONS! (Tamb = 0 to 70°C)4 

Values 
Parameter Unit 

Min. Typ. Max. 

Voo Supply voltage 10.8 12 13.2 V 

Vee Supply voltage 4.5 5 5.5 V 

VSS Supply voltage a a a V 

Vee Supply voltage -4.5 -5 -5.7 V 

VIHe Input high voltage on RAS, CAS, WR ITE 2.4 7 V 

VIH Input high voltage, all inputs except RAS, CAS, WR ITE 2.2 7 V 

'V IL Input low voltage, all inputs -1 0.8 V 
, 

DC ELECTRICAL CHARACTERISTICS 1 (Tamb = 0 to 70°C)4 (Voo= 12V ± 10%, 
Vee= 5V ± 10%, Vss= OV, Vee= - 5,7 to -4.5V) 

Values 
Parameter Unit 

Min. Typ, Max. 

1001 Average Voo power supply current 35 mA 

1002 Standby Voo power supply current 2 mA 

1003 Average Voo power supply current during "RAS only" cycles 25 mA 

Icc Vee power supply current mA 

lee Average Vee power supply current 150 /lA 

II(L) Input leakage current (any input) 10 /lA 

IO(L) Output leakage current 10 /lA 

VOH Output high voltage (lsou RCE= -5 mAl 2.4 V 

VOL Output low voltage (I SINK= 3.2 mAl 0.4 V 
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M4027 

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS1.lo.ls 
(Tamb = 0 to 70°C)4. (Voo= 12V ± 10%. VCC= 5V ± 10%. Vss= OV. VBB = -5.7 to -4.5V) 

Types 

Parameter M 4027-2 M4027-3 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 

tRCO Row to column strobe delay 20 50 25 65 35 85 ns 14 

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 

tCAM Column add,,,ss hold time 45 55 75 ns 

tAR Column address hold time 95 120 160 ns 
referenced to R AS 

tcsc Chip select set-up time -10 -10 -10 ns 

tCH Chip select hold time 45 55 75 ns 

tCHR Ch~ect hold time referenced 95 120 160 ns 
to RAS 

tT Transition time (rise and fall) 3 35 5 50 5 50 ns 15 

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 

tWCR Write command hold time 95 120 160 ns 
referenced to RAS 

twp Write command pulse width 45 55 75 ns 

tRWL Write command to row strobe 50 70 85 ns 
lead time 

tCWL Write command to column strobe 50 70 85 ns 
lead time 

tos Data in set-up time 0 0 0 ns 16 
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M4027 

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. 

tOH Data in hold-time 45 55 75 ns 16 

tOHR Data in hold time referenced to 95 120 160 ns 
RAS 

tCRP Column to row strobe precharge 0 0 0 ns 
time 

tcp Column precharge time 60 80 110 ns 

tRFSH Refresh period 2 2 2 ms 

twcs Write command set-up time 0 0 0 ns 17 

tcwo CAS to WR ITE delay 60 80 90 ns 17 

tRwo RAS to WRITE delay 110 145 175 ns 17 

tOOH Data out hold time 10 10 10 IlS 

CAPACITANCES (Tamb = 0 to 70°C, Voo= 12V ± 10%; Vss= OV; VBB = -5.7 to -4.5V) 

Values 
Parameter Unit Notes 

Typ. Max. 

Cil Input capacitance (Ao-A5), DIN, CS 4 5 pF 18 

C I2 Input capacitance RAS, CAS, WR ITE 8 10 pF 18 

Co Output capacitance (DOUT) 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.AII voltages referenced to Vss. V BB must be applied before and removed after other supply voltages. 
3.0utput voltage will swing from Vss to Vcc when enabled, with no output load. For purposes of maintaining data 

in standby mode, Vcc may be reduced to Vss without affecting refresh operations or data retention. However, the 
VOH (min) specification is not guaranteed in this mode. 

4.T iIllb 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. 1001 (max) is measured at tne cycle rate specified by tRC (min). 
6.lcc depends on output loading. The V cc supply is connected to the output buffer only. 
7.AII device pins at 0 volts except V BB whi~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" V out "+10V. 

10.AC measurements assume tT= 5 ns. 
11.Assumes that tRCO " tRCO (max). 
12.Assumes that tRco ~ tRCO (max). 
13.Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 
14.0peration within the tRCO (max) limit insures that tRAC (max) can be met. tRCO (max) is specified as a reference 

point only; if tRCO is greater than the specified tRCO (max) limit, then access time is controlled exclusively by tCAC' 
15,VIHC (min) or V IH (min) and V IL (max) are reference levels for measuring timing of input signals. Also, transition 

times are measured between V IHC or.~H and V IL. __ _ 
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.twcs, tcwo, and tRWO are restrictive operating parameters in a read/write or read/modify/write cycle only. If 
, twcs ~ twcs (min), the cycle is an early write cycle and Data Out will contain the data written into the selected 

cell. If tcwo ~ tcwo (min) and tRwo ~ tRWO (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. f1 Q 

18. Effective capacitance is calculated from the equation: C =----z;;v-with f1v = 3 volts. 
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READ CYCLE 

V,HC 
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WRITE CYCLE 
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.4021 

READ WRITE/READ MODIFY-WRITE CYCLE 
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VIH 
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VIH 
B Vil 
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VIH 
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PAGE MODE WRITE CYCLE 
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M4027 

~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-ch ip row and column address latches. 
~·Row Address Strobe (RAS) latches the six row address bits onto the chip. Column Address Strobe 
~(CAS) 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 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 WR ITE 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. 
Changes in the condition of Data Out latch are initiated by CAS. The negative transition of CAS causes 
the Data Output (D ouT ) to unconditionally go to its open-circuit state. If will remain open-circuited 
until after the access DouT 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 DouT 
·Iatch 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 (WR ITE active low before CAS goes low) and the 
chip is selected, then DouT will contain the input data. 
Once the DouT goes active, it will remain active until the next negative transition of CAS. 
If the cycle is a CAS only cycle (no RAS sig~ then QQuT will assume the open - circuit state. 
The same istrue for normal cycles (both RAS and CAS present-when the chip is unselected DouT 
remains in the open-circuit state until the next negative transition of CAS. 
RAS only refre5h cycles (no CAS) have no effect on the DouT . 
However, when RAS only refresh cycles are continued for extended periods of time, Do UT may even­
tually go open-circuit. 
If the chip unselected, it will not accept a write command and the DouT 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 Vee for a logic "1" and a low impedance to Vss for a 
logic "0". 
The output resistance to Vee (logic "1" state) is 420 ohm maximum and 135 ohm tipically. 
The output resistance to Vss (logic "0" state) is 125 ohm maximum and 35 ohm tipically. 
The separate Vee 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 Vee 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, accompl ished 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 
will 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 J.l.sec cycle rate for M 4027 with a worse case power of less than 
470 mW at 320 J.l.sec 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 O. 
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 Vss is applied first and removed last. 
Vss should never be more positive than V 55 when power is applied to V DD. 

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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I.os INTEGRATED CIRCUIT 
~ 
t • 
'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) 

M 4118 

PRELIMINARY DATA 

• OUTPUT DATA CONTROLLED BY CAS AND UNLATCHED AT END OF CYCLE TO ALLOW 
~~. lWO DIMENSIONAL CHIP SELECTION AND EXTENDED PAGE BOUNDARY 

COMMON I/O CAPABILITY USING "EARLY WRITE" OPERATION 
READ-MODIFY-WRITE, RAS-ONL Y REFRESH, AND PAGE-MODE CAPABILITY 

~. ALL INPUTS TTL COMPATIBLE, LOW CAPACITANCE, AND PROTECTED AGAINST STATIC 
>. CHARGE 
~ 12B REFRESH CYCLES 
:. MOSTEK 4116 PIN TO PIN REPLACEMENT 
'.- ECL COMPATIBLE ON Vee 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
l$ible 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 
~ny sacrifice in speed or operating margin. 
lMultiplexed address inputs permits the M 4116 to be packaged in a standard 16-pin DIP. The device is 
tavailable in 16-lead dual in-line ceramic package. 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to Vee 
Voltage on VDD , Vee supplies relative to Vss 
Vee-Vss (VDD-VSS > OV) 

Top Operating temperature 
Tstg Storage temperature for ceramic package 

. for plastic package 
10 Short circuit output current 
Ptot Total power dissipation 

-0.5 to +20 V 
-1 to+15 V 

0 V 
o to +70 °C 

-65 to +150 °C 
-55 to + 125 °c 

50 mA 
1 W 

• Stresses greater than those listed under" Absolute Maximum Ratings" may cause permanent damage tothe 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 D 1 for dual in-line ceramic package, metal-seal 
M 4116-2/3/4 F 1 for dual in-line ceramic package, frit-seal 
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MECHANICAL DATA (dimensions in mm) 

Dual in-line ceramic package Dual in-line ceramic package 

,"f';I~"". ~ f ~~, ~ I :3 _. CE3J _. 
~ 
LrrJ 

PIN CONNECTIONS 

Voa II Vss 

D,N 15 CAS 

WRITE 3 I. DOUT 

.AS 13 A. 

AD 1Z A3 

A2 11 A. 

AI 10 AS 

VDD Vee 

5-29)7 

PIN NAMES 

~A6 ~g~~~~s ~ci~~~~s STROBE 
DIN DATA IN 

~T ~6~~~~~ESS STROBE 
WI!lTE' REAOIWRITE INPUT 
Vaa POWER (-6V) 
Vee POWER (+5V) 
Voo POWER (+12V) 
Vss GROUND 

BLOCK DIAGRAM 

., 

" 

" 
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M 4118 

~ECOMMENDED DC OPERATING CONDITIONS (Tamb= 0 to 70°C)1 

Types 

i 
Parameter Unit Nota 

~' Min. Typ. Max. 

,Voo Supply voltage 10.8 12 I 13.2 V 2 

~VCC Supply voltage 4.5 5 5.5 V 2.3 

,VSS Supply voltage 0 0 0 V 2 

"'BB Supply vol tage -4.5 -5 -5.7 V 2 

W IHC Input high voltage on RAS, CAS, WRITE 2.7 - 7 V 2 

"VIH Input high voltage, all inputs except RAS, CAS, WRITE 2.4 - 7 V 2 

lVIL Input low voltage, all inputs -1 - 0.8 V 2 

DC ELECTRICAL CHARACTERISTICS (Tamb = 0 to 70°C)1, Voo= 12V±10~ Vcc= 5V±100/0; 
VBB= -5.7 to -4.5V; Vss= OV) 

.. 

Types 

Paramatar Test conditions M 4116-2/3 M4116-4 Unit Nota 

Min. Max. Min. Max. 

1001 Average operating current 35 35 mA 4 

ICCl Average operating current RAS, CAS cycling 5 

'BBI Average operating current'-
tRC= tRC Imin) 

200 200 IJA 

1002 Standby current 1.5 1.5 mA 

ICC2 Standby current 
RAS = V IHC -10 10 -10 10 IJA 

tBB2 Standby current 
DOUT= High impedance 

100 IJA 

1003 Refresh average current Refresh mode: RAS cycling 27 27 mA 4 

!eC3 Refresh average current CAS = VIHC -10 10 -10 10 IJA 

IBB3 Refresh average current tRC= tRe (min) 200 IJA 

1004 Page mode average current Page mode: RAS = VIL 27 27 mA 4 

ICC4 Page mode average current CAS cycling 5 

IBB4 Page mode average current tpc~ tpc (min) 200 IJA 

'IlL) Input leakage current VBB- -5V 
OV'; V IN .; +7V, all other -10 10 -10 10 IJA 
pins not under test = 0 volts 

'OIL) Output leakage current DOUT in disabled -10 OV .; V OUT ~ +5.5V 10 -10 10 IJA 

VOH Output high voltage IOUT--5 mA 2.4 ; 2.4 V 3 

VOL Output low voltage IOUT-4.2 mA 0.4 0.4 V 3 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDIT. 
(Tamb = Oto 70°C)1, Voo= 12V± 10%; VCC= 5V± 10%;Vss=OV, VBB = -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 

tOFF 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 

tRP RAS precharge ti me 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 

tRCO 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 Column address hold time referenced to 95 120 160 ns RAS 

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 

tWCR Write command hold time referenced 95 120 160 ns 
to RAS 

twp Write command pulse width 45 55 75 ns 

tRWL Write command to RAS lead time 50 70 85 ns 

tCWL Write command to CAS lead time 50 70 85 ns 

tos Data-in set-up time 0 0 0 ns 15 

tOH Data-in hold time 45 55 75 ns 15 

tOHR Data-in hold time referenced to RAS 95 120 160 ns 

tcp CAS precharge time (for page mode 
cycle only) 60 80 100 ns 

tREF Refresh period 2 - 2 2 ns 

twcs WRITE command set-up time -20 -20 -20 ns 16 

tcwo CAS to WRITE delay 60 80 90 ns 16 

tRWO RAS to WR ITE delay 110 145 175 ns 16 
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~tes: 
't.Tamb 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. 

[
.AII voltages referenced to Vss . 
• Output voltage will swing from VSS to VCC when activated with no current loading, For purposes of maintaining 

, data in standby mode, VCC may be reduced to V ss without affecting refresh operations or data retention. However, 
.. the VOH (min) specification is not guaranteed in this mode. I .. 1001' 1003 and 1004 depend on cycle rate . 

• ICCI and ICC4 depend upon output loading. During read out of high level data V CC is connected through a low 
: impedance to data out. At all other times ICC 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. 

'I/.AC measurements assume tT = 5 ns . 
• VIHC (min) or V IH (min) and V IL (max) are reference levels for measuring timing of input signals. Also, transition 

,:' times are measured between V IHC or V1H and VI L. 
,.The specifications for tRC (min) and tRWC (min) are used only to indicate cycle time at which proper operation 
l.. over the full temperature range (DOC";; T amb ,,;; 70°C) is assured. 
f/-Assumes that tRCO ,,;; tRCD (max!. If tRCD is greater than the maximum recommended value shown in this table, 

• Assumes that tRCD ;;. tRCD (max!. 
.Measured with a load equivalent to 2 TTL loads and 100 pF. ~ 
tRAC will increase by the amount that tRCD exceeds the value shown . 

". tOFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to 
':' output voltage levels. 
~4.0peration within the tRCD (max) limit insures that tRAC (max) can be met. tRCD (max) is specified as a reference 
t point only;if tRCD is greater than th~cified tRCD (max) limit, then access time is controlled exclusively by tCAC' 
16. These parameters are referenced to CAS leading edge in early write cycles and to WR ITE leading edge in delayed 
~ write or read-modify-write cycles. 
!6.twcs, tcwD and tRWD are not restrictive operating parameters. They are included in the data sheet as electrical 
~ characteristics only: If twcs ;;. 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 tCWD;;' tCWD (min) and tRWD;;' tRWD (min), the cycle is 
r, a read-write cycle and the data out will contain data read from the selected cell; If neither of the above sets of con· 
~ ditions is satisfied the condition of the data out (at access time) is indeterminate. 

['1. Effective capacitance calculated from the equation C = I ~vt with /:'v = 3 volts and power supplies at nominal levels. 

I:8.CAS = V IHC to disable DOUT,. 

"'APACITANCES (T ~ amb= o to 700 e V , 00= 12V + 10 V - %; ss= OV;Vss= -5.7 to -4.5V) 

" Parameter Min. Typ. Max. Unit Notes 

~CI 1 Input capacitance (Ao-AS) DIN 4 5 pF 17 

\.CI2 Input capacitance RAS, CAS, WRITE 8 10 pF 17 

~o Output capacitance (DoUT ) 5 7 pF 17,18 
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READ CYCLE 
~-------------------------- �.c----------------------~ 

-------------- I •• s--------~ 

RAS 

'CSt< --------------:---------------~ 

I.co ____ --J--------+--

CAS 

VIH_ 

ADDRESSES "'L-

WRITE 

DOUT 
v~ _________________________ __ 

VOL -

~tCAC 
lRAC _------______ ~ 

OPEN 

--_-~-IOFF 

VALID 
DATA 

WRITE CYCLE (EARLY WRITE) 
~------------I.C -------------~ 
~------------------ t RA$ 

VI HC·------------'" tAR -----1 
¥IL - I 

I. It .... 

V'HC·-------------i-i----------..... --, 
V1L -

ADDRESSES 

S-2942 

v, H_'7'?'7'7'7'77777rlrrrrrr~ lr-'--==~--'\I rrrrrrrrrrr.rr.'7'7'7'7'7'7777777"rrrrrr. ... 

V, L -"-'-'-''''''''-'-'-'-..... ..,.-'-'-'-''-'-'-' 

... ______ 1 OHO ------------~ 

DOUT 
VOH -

VOL ---------------------------------------- OPEN 
5-2943 
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AO-WRITE/READ-MODIFY-WRITE CYCLE 

t 
[ 
~. 
r °OUT 

~. 
, 
~ DIN 

r' 
" 

~AS-ONLY" REFRESH CYCLE 

f,· .. RAS 
V IHe-

V IL -

t., 
.. "IH- ROW 
. ADDRESSES ADDRESS 

---- t IItwe /1 IIIMW __________ ----., 

to, 

~ 
t FlAS 

1t top 

"OH -___________ OPEN------------::-:: 
S 2941 
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PAGE MODE READ CYCLE 

RAS 
VIHC. 

tAR -I 
V 1L -

CAS 
V IMC _ 

V1L -

V IM -

AOOMESSES VIL- 1 , 

DOUT 
VOH -

VOL-

'""~ VIMC ,..' 
WRITE V 1L _/ 

PAGE MODE WRITE CYCLE 

ADDRESSES 

D'N 

-- t RAS 

I 
, 

~'"" 
// 

tRCH~ 

---- t RAS -----

262 

twp~ 
_ t RWL 

tOM ~ 

5-2938 

~~k:0?tlffiZj 
s -2939 



f 
PESCRIPTION 

M 4116 

E-stem oriented features include ±10% tolerance on all power supplies, direct interfacing capability with 
'. performance logic families such as Schottky TTL, maximum input noise immunity to minimize 
. alse triggering" of the inputs (a common cause of soft errors), on-chip address and data registers which 
~minate the need for interface registers, and two chip select methods to allow the user to determine the 
iPpropriate 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 
4116 is capable of delayed write cycles, page-mode operation and RAS-only refresh. Proper control 

. the clock inputs (RAS, CAS and WRITE) allows common I/O capability, two dimensional chip selec­
. n, and extended page boundaries (when operating in page mode). 
t 
lOORESSING 
the 14 address bits required to decode 1 of the 16,384 cell locations within the M 4116 are multiplexed 
~to the 7 address inputs and latched into the on-chip address latches by externally applying two nega­
;Ve going TTL-level clocks. The first clock, the Row Address Strobe (RAS), latches the 7 row address 
~ts into the chip. The second clock, the Column Address Strobe (CAS), subsequently latches the 7 
IOlumn address bits into the chip, Each of these signals, RAS and CAS, triggers a sequence of events 
irilich are controlled by different delayed internal clocks. The two clock chains are linked together logi· 
ially in such a way that the address multiplexing ope~ation is done outside of the critical path timing 
[equence for read data access. The later events in the CAS clock sequence are inhibited until the occur­
~ce of a delayed signal derived from the RAS clock chain. This "gated CAS" feature allows the CAS 
~k to be externally activated as soon as the Row Address Hold Time specification (tRAH) has been 
IIti.f;"d and the address inputs have been changed from Row address to Column address information. 
ilote that CAS can be activated at any time after tRAH and it will have no effect on the worst case data 
~ess time (tRAcl up to the point in time when the delayed row clock no longer inhibits the remaining 
jequence of column clocks. Two timing end-points result from the internal gati!!lLQf CAS which are 
;ailed t RCD (min) and t RCD (max). No data storage or reading errors will result if CAS is applied to the 
III 4116 at a point in time beyond the t RCD (max) limit. However, access time will then be determined 
jxelusively by the access time from CAS (tCAC ) rather than from RAS (tRAC), and access time from RAS 
will be lengthened by the amount that t RCD exceeds the t RcD (max) limit. 

PATAINPUT/OUTPUT 
I)ata to be written into a selected cell is latched into an on-chip register by a combination ofWRTIT and 
~ while RAS is active. The later of the signals (WR ITE or CAS) to make its negative transition is the 
~fObe for the Data In (DIN) register. This permits several options in the write cycle timing. In a write 
!vele, if the WR ITE input is brought low (active) prior to CAS, the DIN is strobed by CAS, and the set-up 
IIld hold times are referenced to CAS. If the input data is not available at CAS time or if it is desired that 
itle cycle be a read-write cycle, the WRITE signal will be delayed until after CAS has made its negative 
transition. In this "delayed write cycle" the data input set-up and hold times are referenced to the nega­
~ive edge of WRITE rather than CAS. (To illustrate this feature, DIN is referenced to WRITE in the tim­
ng diagrams depicting the read-write and page-mode write cycles while the "early write" cycle diagram 
!hows DIN referenced to CAS). 
:>ata is retrieved from the memory in a read cycle by maintaining WR ITE in the inactive or high state 
ihroughout the portion of the memory cycle in which CAS is active (low). Data read from the selected 
~II will be available at the output within the specified access time . . 
OATA OUTPUT CONTROL 
rhe normal condition of the Data Output (D ouT ) of the M 4116 is the high impedance (open-circuit) 
!fate. That is to say, anytime CAS is at a high level, the DouT pin will be floating. The only time the 
~tput will turn on and contain either a logic 0 or logic 1 is at access time during a read cycle. DouT 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
putwill 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 DOUT pin simply by controlling the placement of 
~ 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 memory 
cycle time (stretching the cycle). 
This type of output operation results in some very significant system implications. 

Common I/O Operation - If all write operations are handled in the "early write" mode, then DIN can be 
connected dorectly to DOUT for a common I/O data bus .• 
DOUT 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 DOUT 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 cc for a logic 
1 and a low impedance to V ss for a logic O. The effective resistance to V cc (logic 1 state) is 420.11 maxi­
mum and 135.11 typically. The resistance to Vss (logic 0 state) is 95.11 maximum and 35.11 typically.The 
separate V cc 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 cc 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 O~ERATION 
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 0 throughout all success-. 
ive memory cycles in which the row address is common. This "page-mode" of operation will not dissipat' 
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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resh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 128 
addresses within each 2 millisecond time interval. Although any normal memory cycle will perform 
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 
; 3 specification. 

~ER CONSIDERATIONS 
t of the circuitry used in the M 4116 is dynamic and most of the power drawn is the result of an ad­
s 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. 

though no particular power supply noise restriction exists other than the supply voltages remain within 
specified tolerance limits, adequate decoupling should be provided to suppress high frequency noise 
Iting from the transient current of the device. This insures optimum system performance and re­
ility. 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 

. ered in accordance with the I DDl (max) spec limit equation. 

lote : 
~ 
~ 
r. 

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

~thOU9h RAS and/or CAS can be decoded and used as a chip select signal for the M 4116 overall sys­
!em power is minimized if the Row Address Strobe (RAS) is used for this purpose. All unselected devices 
lJh~se which do not receive a RAS) will remain in a low power (standby) mode regardless of the state 
_CAS". 

k>WER UP 
h,e M 4116 requires no particular power supply sequencing so long as the Absolute Maximum Rating 
~ditions are observed. However, in order to insure compliance with the Absolute Maximum Ratings, 
~S-ATES recommends sequencing of power supplies such that V BB is applied first and removed last. 
'BB should never be more positive than Vss when power is applied to V DD . 
Jnder system failure conditions in which one or more supplies exceed the specified limits significant ad­
litional margin against catastrophic device failure may be achieved by forcing RAS and CAS to the inac­
ive state (high level). 
~fter power is applied to be device, the M 4116 requires several cycles before proper device operation is 
IChieved. Any 8 cycles which perform refresh are adequate for this purpose. 
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M 36000 
INTEGRATED CIRCUIT 

PRELIMINARY DATA 

IT READ ONLY MEMORY 

8K x 8 ORGANIZATION - EDGE ENABLED OPERATION (CE) 
250 ns ACCESS TIME, 375 ns CYCLE TIME FOR M36000-4 

·300 ns ACCESS TIME, 450 ns CYCLE TIME FOR M36000-5 
INGLE +5V ±.10% POWER SUPPLY 

. LOW POWER DISSIPATION: 220 mW MAX ACTIVE 

. LOW STANDBY POWER DISSIPATION: 35 mW MAX (CE HIGH) 
ON CHIP LATCHES FOR ADDRESSES (CONTROLLED BY CE INPUT) 
INPUTS AND THREE-STATE OUTPUTS - TTL COMPATIBLE 
OUTPUT DRIVE 2 TTL LOADS AND 100 pF 
STANDARD 24 PIN DIP (EPROM PIN OUT COMPATIBLE) 

M36000 is a N--channel silicon gate MOS Read Only Memory, organized as 8192 words by 8 bits. 
device incorporates advanced circuit techniques designed to provide maximum circuit density and 
lity with the highest possible performance, while maintaining low power dissipation and wide 
ng margins. The M36000 utilizes a static storage cell with clocked control periphery which allows 

circuit to be put into an automatic low power standby mode. This is accomplished by maintaining 
chip enable (CE) input at a TTL high level. In this mode, power dissipation is reduced to typically 
mW, as compared to unclocked devices which draw full power continuously. In system operation, a 

is selected by the CE input, while all others are in a low power mode, reducing the overall system 
The edge enabled operation means greater system flexibility and an increase in system speed, 
this device ideally suited for 8 bit microprocessor systems such as those which utilize the Z80. 

offer significant cost advantages over PROM. The M36000 is available in 24-lead dual in-line 
or ceramic package. 

LUTE MAXIMUM RATINGS* 

Voltage on any pin with respect to Ground 
Total power dissipation 
Storage temperature: for ceramic package 

for plastic package 
Operating temperature 

-1 to +7 V 
1 W 

-65 to + 150 °c 
-55 to + 125 °c 

o to +70 °c 

• Stresses greater than those listed under "Ab~olute 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. 

~DERING NUMBERS: M36000 - 4 Bl 
M36000 - 401 
M36000 - 4 Fl 
M36000 - 5 Bl 
M36000 - 5 Dl 
M36000 - 5 Fl 

for dual in-line plastic package 
for dual in-line ceramic package 
for dual in-line ceramic package, frit-seal 
for dual in-line plastic package 
for dual in-line ceramic package 
for dual in-line ceramic package, frit-seal 
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MECHANICAL DATA (dimensions in mm) 

Dual in-line plastic package 

~ 
~ 

Dual in-line ceramic package, frit-seal 
1336~' 

c::::::::: 

Dual in-line ceramic package 

I 15 I ~ 

f~ 
1.3 I 15.24 I 

C-0093 

CONNECTION DIAGRAM BLOCK DIAGRAM 

A, 24 'icc 
AS 23 AS A" 

AS 22 A9 
A" 

A" 21 A12 .. 
A3 CE AS 

A2 A10 

" AI A" .. 
AO 0, AS --

DO Os 

01 15 05 ., 
O2 04 

GND 03 AO 

5-3290 

00 0, 0, 0, 0< 0, 
I ! 

&5536 B" 
CELL MAT~IX 

-~---
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M38000 

~COMMENDED DC OPERATING CONDITIONS1(Tamb =Oto 7CJ' e unless otherwise specified 

Values 
~. Parameter Test conditions Unit 

Min. Typ. Max. 

.CC Supply voltage 4.5 5 5.5 V 

~H Input high voltage 2 Vcc V 

H_ I nput low voltage -1 0.8 V 

~ATIC ELECTRICAL CHARACTERISTICSl (Tamb = 0 to 700 e unless otherwise specified) 

~ Values 

k Parameter Test conditions Unit 
Min. Typ. Max. 

~OH Output high voltage IOH~ -220 /lA 2.4 V 

~OL Output low voltage IOL~ 3.3 mA 0.4 V 

"-I Input lea kage current VI~Ot05.5V -10 10 /lA 

It..O Output leakage current Device unselected; Vo~ 0 to 5.5V -10 10 /lA 

feCI Supply current (active)2 40 mA 

'icC2 Supply current (standby) CE high 8 mA 

.' ~ 
~ . 
• ~:~ 

II, 

f 
h-NAMIC ELECTRICAL CHARACTERISTICSl (Tamb = 0 to 700 e unless otherwise specified) 
, 

~. 
M36000 -4 M36000 -5 

~: Parameter Test conditions Unit . Min. Max. Min . Max. 

:tc Cycle time 
Output load ~ 2 TTL gate 

375 450 ns 

'teE CE pulse width and 100 pF. 250 300 ns 
transition times = 20 ns 

t:tAC CE access time 250 300 ns 

~!oFF Output turn off delay 60 75 ns 

~AH Address hold time 60 75 ns 

~S Address setup time 0 0 ns 

liP IT precharge time 125 150 ns 

IOtes: 

~,A minimum 100 /lS time delay is required after the application of VCC (+5V) before prop ex device operation is 
~·achieved. CE must be at VIH for this time period. 

~Current is proportional to cycle rate. ICCI is measured at the specified minimum cycle time. 

269 





Information furnished is believed to .be accurate and reliable. However, no responsibility is assumed for the consequences of its use nor 
for an infringement of patents or other rights of third parties which may result from its use. No license is granted by implication or other­
wise under any patent or patent rights of SGS-ATES. This publication supersedes and substitutes all information previously supplied. 

SGS - AlES GROUP OF COMPANIES 
Italy - France - Germany - Singapore - Sweden - United Kingdom - U.S.A. 

©SGS-ATES Componenti Elettronici SpA, 1979- Printed in Italy 

Garzan!i s.p.a. - Cernusco s.lN. 


	e6_00001
	e6_00002_page0001
	e6_00002_page0002
	e6_00002_page0003
	e6_00002_page0004
	e6_00002_page0005
	e6_00003_page0001
	e6_00003_page0002
	e6_00003_page0003
	e6_00003_page0004
	e6_00003_page0005
	e6_00003_page0006
	e6_00003_page0007
	e6_00003_page0008
	e6_00003_page0009
	e6_00003_page0010
	e6_00003_page0011
	e6_00003_page0012
	e6_00003_page0013
	e6_00004_page0001
	e6_00004_page0002
	e6_00004_page0003
	e6_00004_page0004
	e6_00004_page0005
	e6_00004_page0006
	e6_00004_page0007
	e6_00004_page0008
	e6_00004_page0009
	e6_00004_page0010
	e6_00004_page0011
	e6_00004_page0012
	e6_00004_page0013
	e6_00004_page0014
	e6_00004_page0015
	e6_00004_page0016
	e6_00004_page0017
	e6_00004_page0018
	e6_00004_page0019
	e6_00004_page0020
	e6_00004_page0021
	e6_00004_page0022
	e6_00004_page0023
	e6_00004_page0024
	e6_00004_page0025
	e6_00004_page0026
	e6_00004_page0027
	e6_00004_page0028
	e6_00004_page0029
	e6_00004_page0030
	e6_00004_page0031
	e6_00005_page0001
	e6_00005_page0002
	e6_00005_page0003
	e6_00005_page0004
	e6_00005_page0005
	e6_00005_page0006
	e6_00005_page0007
	e6_00005_page0008
	e6_00005_page0009
	e6_00005_page0010
	e6_00005_page0011
	e6_00005_page0012
	e6_00005_page0013
	e6_00005_page0014
	e6_00005_page0015
	e6_00005_page0016
	e6_00005_page0017
	e6_00005_page0018
	e6_00005_page0019
	e6_00005_page0020
	e6_00005_page0021
	e6_00005_page0022
	e6_00005_page0023
	e6_00006_page0001
	e6_00006_page0002
	e6_00006_page0003
	e6_00006_page0004
	e6_00006_page0005
	e6_00006_page0006
	e6_00006_page0007
	e6_00006_page0008
	e6_00006_page0009
	e6_00006_page0010
	e6_00006_page0011
	e6_00006_page0012
	e6_00006_page0013
	e6_00006_page0014
	e6_00006_page0015
	e6_00006_page0016
	e6_00006_page0017
	e6_00006_page0018
	e6_00006_page0019
	e6_00007_page0001
	e6_00007_page0002
	e6_00007_page0003
	e6_00007_page0004
	e6_00007_page0005
	e6_00007_page0006
	e6_00007_page0007
	e6_00007_page0008
	e6_00007_page0009
	e6_00007_page0010
	e6_00007_page0011
	e6_00007_page0012
	e6_00007_page0013
	e6_00007_page0014
	e6_00007_page0015
	e6_00007_page0016
	e6_00007_page0017
	e6_00007_page0018
	e6_00007_page0019
	e6_00007_page0020
	e6_00007_page0021
	e6_00007_page0022
	e6_00007_page0023
	e6_00007_page0024
	e6_00007_page0025
	e6_00007_page0026
	e6_00007_page0027
	e6_00007_page0028
	e6_00007_page0029
	e6_00007_page0030
	e6_00007_page0031
	e6_00007_page0032
	e6_00007_page0033
	e6_00008_page0001
	e6_00008_page0002
	e6_00008_page0003
	e6_00008_page0004
	e6_00008_page0005
	e6_00008_page0006
	e6_00008_page0007
	e6_00008_page0008
	e6_00008_page0009
	e6_00008_page0010
	e6_00008_page0011
	e6_00009_page0001
	e6_00009_page0002
	e6_00009_page0003
	e6_00009_page0004
	e6_00009_page0005
	e6_00009_page0006
	e6_00009_page0007
	e6_00009_page0008
	e6_00009_page0009
	e6_00009_page0010
	e6_00009_page0011
	e6_00009_page0012
	e6_00009_page0013
	e6_00009_page0014
	e6_00009_page0015
	e6_00009_page0016
	e6_00009_page0017
	e6_00009_page0018
	e6_00009_page0019
	e6_00009_page0020
	e6_00010
	e6_00011_page0001
	e6_00011_page0002
	e6_00011_page0003
	e6_00011_page0004
	e6_00011_page0005
	e6_00011_page0006
	e6_00011_page0007
	e6_00012_page0001
	e6_00012_page0002
	e6_00012_page0003
	e6_00012_page0004
	e6_00012_page0005
	e6_00012_page0006
	e6_00012_page0007
	e6_00012_page0008
	e6_00012_page0009
	e6_00012_page0010
	e6_00012_page0011
	e6_00012_page0012
	e6_00012_page0013
	e6_00012_page0014
	e6_00012_page0015
	e6_00012_page0016
	e6_00012_page0017
	e6_00012_page0018
	e6_00012_page0019
	e6_00012_page0020
	e6_00012_page0021
	e6_00012_page0022
	e6_00012_page0023
	e6_00012_page0024
	e6_00012_page0025
	e6_00012_page0026
	e6_00012_page0027
	e6_00012_page0028
	e6_00012_page0029
	e6_00012_page0030
	e6_00012_page0031
	e6_00012_page0032
	e6_00012_page0033
	e6_00012_page0034
	e6_00012_page0035
	e6_00012_page0036
	e6_00012_page0037
	e6_00012_page0038
	e6_00012_page0039
	e6_00012_page0040
	e6_00012_page0041
	e6_00012_page0042
	e6_00012_page0043
	e6_00012_page0044
	e6_00012_page0045
	e6_00012_page0046
	e6_00012_page0047
	e6_00012_page0048
	e6_00012_page0049
	e6_00012_page0050
	e6_00012_page0051
	e6_00012_page0052
	e6_00012_page0053
	e6_00012_page0054
	e6_00012_page0055
	e6_00012_page0056
	e6_00012_page0057
	e6_00012_page0058
	e6_00012_page0059
	e6_00012_page0060
	e6_00012_page0061
	e6_00012_page0062
	e6_00012_page0063
	e6_00012_page0064
	e6_00012_page0065
	e6_00012_page0066
	e6_00012_page0067
	e6_00012_page0068
	e6_00012_page0069
	e6_00012_page0070
	e6_00012_page0071
	e6_00012_page0072
	e6_00012_page0073
	e6_00012_page0074
	e6_00012_page0075
	e6_00012_page0076
	e6_00012_page0077
	e6_00012_page0078
	e6_00012_page0079
	e6_00013_page0001
	e6_00013_page0002
	e6_00013_page0003
	e6_00013_page0004
	e6_00013_page0005
	e6_00013_page0006
	e6_00013_page0007
	e6_00013_page0008
	e6_00013_page0009
	e6_00013_page0010
	e6_00013_page0011
	e6_00014_page0001
	e6_00014_page0002
	e6_00014_page0003
	e6_00014_page0004
	e6_00015

