
k.os INTEGRATED CIRCUIT 
M252 

RHYTHM GENERATOR 
,. LOW POWER DISSIPATION: < 120 mW 
• DRIVES 8 COUND GENERATORS (INSTRUMENTS) 
•• 15 PROGRAMMABLE RHYTHMS (NOT AVAILABLE IN COMBINATION) 
• MASK PROGRAMMABLE RESET COUNTS: 24 or 32 
• DOWN BEAT OUTPUT 
• EXTERNAL RESET 
• OPEN DRAIN OUTPUTS 
• STANDARD MUSIC CONTENT AVAILABLE 
• TECHNICAL NOTE NO 131 AVAILABLE FOR FULL INFORMATION 

The M252 is a monolithic rhythm generator specifically designed for electronic organs and other musical 
Instruments. 
Constructed on a single chip using low threshold P-channel silicon gate technology it is supplied in a 
l6-lead dual in-line plastic package. 

ABSOLUTE MAXIMUM RATINGS* 

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

-20 to 0.3 
-20 to 0.3 

3 
-65 to 150 

o to 70 

V 
V 

mA 
°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 . 

•• This voltage is with respect to V ss pin Voltage. 

ORDERING NUMBERS: M252 B1 XX for dual in-line plastic package 
M252 B 1 AA and AD for standard music content 

MECHANICAL DATA 

~ Q~ 4 
17.78 

~:::::::I M252 81XX 

SuDersedes issue dated 3/77 121 

Dimensions in mm 
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M252 

CONNECTION DIAGRAMS 

,NPUT 4 1I~ INPUT 2 

INPUT a .. ~ INPUT I 

bur PUT • " OUTPUT 4 

OUTPUT 1 IJ ~ OUTPUT] 

OUTPUT 6 " OUTPUT 2 

OUTPUT 5 11 OUTPUT I 

EXTERNAL 
RESETI , .. 10 VG. 
OOWN -BEAT 

CLOCK Vss 

!o-IOIt/4 

Standard content configuration 
M252 81 AA 

MARACAS 

~ ~ SHORT 
::t..... CVMBALS 
~~ 
",0 

.... ""' LONG 
In> CYMBALS 
~~ 

CONGA 
DRUM 

[1 

[ 2 

[l 

[ . 
[ . 
[ . 

EXTERNAL 
RESET/ 

'OOWN-BEAT I'" 
CLOCK [ . 

II INPUT Z 

15 iNPDT""i 

I. lOW BONGO 

II HIGH BONGO 

." SNARE DRUM 
OR CLAVES 

11 BASS ORU,", 

10 V.G 

, 
VSS 

s.o>¥2 

~ 

~ 
0 

~ 

~ 

Standard content configuration 
M252 81 AD 

INPUT 4 II INPUl2 

INPUT B ,. iNPUi1 

cow BELL I. lOW .... 0 

LONG CYMBALS , ... II HIGH BONGO o. CL.tNES 

SHOAT CYMBAlS • •••• 12 SNARE DRla4 
or CONGA OAl.lllll 

HIGH HAT MSSDAUIII 

EXT. RESET , .. 10 -00 
OOWN BEAT 

CLOCK Ys. 

S-""'tt 

• This output must be con'lected so as to drive the "snare drum" when the rhythms from 1 to 9 (see rhythm 
selection) are selected, and the "claves' when the rhythms from 10 to 15 (see rhythm selection) are selected. 

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 "long cymbals' when the rhythms number 1,3,4,12 and 14 
are generated, and the "claves" when the rhythms number 5, 8, 9, 10, 11 and 13 are generated. 

This output must be connected so as to drive the "snare drum" when the rhythms number 1,3,4,6,7,9,12,14 
and 15 are generated, and the "conga drum" when the rhythms number 5, 8,10,11 and 13 are generated. 

RHYTHM SELECTION 
The following binary code must be generated to select each rhythm (positive logic) 

RHYTHM 
CODE STANDARD STANDARD 

INPUT 8 INPUT 4 INPUT 2 INPUT 1 CONTENT-AA CONTENT-AD 

1 1 1 1 0 Waltz 3/4 Waltz 3/4 
2 1 1 0 1 Jazz Waltz 3/4 Tango 2/4 
3 1 1 0 0 Tango 2/4 March 2/4 
4 1 0 1 1 March 2/4 Swing 4/4 
5 1 0 1 0 Swing 4/4 Mambo 4/4 
6 1 0 0 1 Foxtrot 4/4 Slow Rock 6/8 
7 1 0 0 0 Slow Rock 6/8 Beat 4/4 
8 0 1 1 1 Pop Rock 4/4 Samba 4/4 
9 0 1 1 0 Shuffle 2/4 Bossa Nova 4/4 

10 0 1 0 1 Mambo 4/4 Cha Cha 4/4 
11 0 1 0 0 Beguine 4/4 Rhumba 4/4 
12 0 0 1 1 Cha Cha 4/4 Beguine 4/4 
13 0 0 1 0 Bajon 4/4 Bajon 4/4 
14 0 0 0 1 Samba 4/4 Foxtrot 4/4 
15 0 0 0 0 Bossa Nova 4/4 Shuffle 2/4 

No selected 1 1 1 1 
rhythm 
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BLOCK DIAGRAM 

3840 BITS 
MATRIX 

MULTIPLEXER 

I 24 STAGE 
RHYTHM 

I DETECT~ 

M252 

OCM'N 
BEAT 
(DB) 

STATIC ELECTRICAL CHARACTERISTICS (positive logic, VGG= -11.4 to -12.6V, 
Vss= 4.75 to 5.25V, Tamb = 0 to 70°C unless otherwise specified) 

Values 
Parameter Test conditions Unit 

Min. I Typ. I Max. 

CLOCK INPUT 
V IH Clock high voltage 
V IL Clock low voltage 

DATA INPUTS (lN1 INS) ..... 
VIH Input high voltage I IVss-1.51 I Vss V 
V IL I nput low voltage I I V GG · I I V sS-4.1 V 

ILl Input leakage current IV j V ss-10V T amb- 25°C I I I 10 /lA 

EXTERNAL RESET 
V IH I nput high voltage I I VSS-1.5 I I VSS V 

LV 1L Input low voltage L 1 VGG I I Vss-4.1 V 

IRIN Internal resistance to V GG I Vo - V ss-5V I 400 I 600 I Kn 

DATA OUTPUTS 
RON Output resistance (ON state) Vo - Vss-1 to Vss 250 500 n 
VOH Output high voltage IL = 1 rnA Vss-0.5 Vss V 
ILO Output leakage current Vj- V 1H Vo - V ss-10V 10 /lA 

T amb= 25°C 

POWER DISSIPATION 
Supply current 7 15 rnA 
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v, 
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M252 

Output voltage vs. external 
supply voltage (VEXT-VSS) 
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DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic VGG= -11.4 to -12.6V, 
Vss= 4.75 to 5.25V, Tamb = 0 to 70°C unless otherwise specified) 

Values 
Parameter Test conditions 

I TVp· I Unit 
Min. Max. 

CLOCK INPUT 

1 Clock repetition rate DC 100 kHz 

tpw . Pulse width 5 ILS 

tr ** Rise time 100 ILS 

tf* * Fall time 100 ILS 

EXTERNAL RESET 

Pulse width 5 

• Measured at 50% 01 the swing. 
Measured between 10% and 90% 01 the swing. 
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M252 

TIMING WAVEFORMS (positive logic) 

''''ote: In these timing 
waveforms it has been 
assumed. for example, 
that in the truth table 
bits n + 1 and 2 have 
IIOt been programmed 
i.e. the musical instru-
ment has not been in-
traduced. All the other 
bits have been pro· 
grammed for the in-
traduction of the in-
struments. 

In., , 
BIT sEauENcE'-I'-----''--''-.:;n..:. • .!.l_-'I-'I __ -'_---'_--L_----'~_'_1I; : I 32 I 1 

CLOCK 
INPUT 

EXTERNAL 
RESET 

OUTPUT 
SIGNAL 

EXTERNAL 
INSTRUMENT 

DOWN-BEAT 

-oLL 
'ow 

, , 
~_tpw I ., , 

______________ ~r---lL ____________ ~: L: ________ _ 
, , 
I , , 

L-______ ~I ~ 
I ' 
I I 

~ ~------~\HU~--~~~~~-------~ ~ , , 
I , 

I I 

______________ ~r----l~ ____________ ~: ~ 
I I 

INSTRUMENT BEATS VERSUS RHYTHM PROGRAM 
EXTER 
CLOCK 

TRUTH TABLE 
(Rhythm program) 

z 
o 
>= u 
w 
a: 
a 

Count 
to 
32 

f--4-2 
3 

t-.~ 
t--~-
f-~-
~ ~-

0 
U 
T 
P 
U 
T 
1 

j;>< 

t-. 
t-
~ 
f-

0 0 0 
U U U 
T T T 
P P P 
U U U 
T T T 
2 3 4 

IX ~ 
X I--
.. 

X 
Ix 

-

0 0 0 
U U U 
T T T 
P P P 
U U U 
T T T 
5 6 7 

.~ 

X 

X --~-

EXTERNAL DEVICE OUTPUT SIGNALS 
RESET 

0 G 0 0 0 0 0 0 0 
U U U U U U U U U 
T T T T T T T T T 
P 
U 

E-g P P P P P P P P 

~" U U U U U U U U 
T 
8 

-.0 
T T T T T T T >- T 

:> ~"' a: C 1 2 3 4 5 6 7 8 

ft""A-
r,-I L-

I ..... 

, L-, 1'-

--
-g I..., I ..... 

~ r 
t- :-15< ~-t-jo _. I- -- 1'- 1'-~ 

~ 

i ',,-t- r-- -
X ',i- t-- 1- ~ .-r-

~~ f- 1- -
1--t-

~'~_ .- -
r-~5 

IX 
1-- .. 

16 _._- .. - _. I- --
17 IX 
18 

-_. l-.-
i9 I- ... .-I---

> 
f"-. 1'-

I , 
, 

IL-
I~ 

, 
~O 
~~ I- i,><; ~ ~ 
-F t-. ~ 

::8: 
... c-I- ---13 

r-!- - 1-. 
I I I... I L-,'-

r- ..... 
24 

-25 .. -15<' X 

4- - f- -. ~ - -'-27 - --1-. 
~8~ -- - ~- r- -. 

~ I--fa- lX X ~- -~ I-

:-ii c l- I-I--32 

f..":- -- - 1 ~ - 1-1-1-

11~: 

INSTRUMENT 8EATS* DOWN BEAT 

1 1 1 I I I I I 
N N N N N N N N 
S S S S S S S S 
T T T T T T T T 
R R R. R R R. R R 

~ 

1 2 3 4 5 6 7 8 > 

~ 
~ 

> 

-

f1~f+++~~++1-f1~DOWN 
-H-+t-++-l~t+1c8 EA T 

t+'H~++ IGNAL 

~ 
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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M252 

TYPICAL APPLICATIONS 

Figure 1 shows the typical application of the M252 (AA) and M252 (AD). 
With two M252 devices it is possible to increase the number of rhythms or the number of instruments 
available, or the number of elementary times, as shown in figures 2, 3 and 4 respectively. 
The use of a memory matrix allows the customer complete flexibility, since modification of the memory 
is quick and relatively cheap. 

Fig. 1 - Rhythm system (standard contents) 

a) M252 AA 

AHYTH"" CODES 

'~~~~--~~+-~H1 
EXTERNAL 

RESET 

b) M252 AD 

DOWN-BEAT 

~-. 
o 
o 
~---

-+------ " 
I 
a - ...... - - -- 16 

M252 
AD 

S-'fJJIJ/2 

cow BELL 

5 15" 
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TYPICAL APPLICATIONS (continued) 

fig.2 - Increase in number of rhythms 
(positive logic) 

1 8 
~ 

Fig. 4 - Increasing the number of elementary times 

VARIABLE 
CLOCK 

GENERATOR 

r--- i VSS 
S 

lMQ 1/2 Q 

HBF 

~ic'=~ 
CLOCK ~~~~ 

M252 
1 

~ f 

INSTRUMENTS 

- - - -2 4 8 

INPUTS 

M252 

Fig. 3 - Increase in number of instruments 

EXTERNAL 

r---;::===+=+=+=+==t L.::===:fE~ss 

INSTRUMENTS 

0 0 
I EXTERNAL Vs 

1 
RESET 

c:::J 
lOOkn 1 

5 

DOWN-BEAT 

EXlER. ClOCK 
RESET 

M252 r 2 

'I 

5-lOn/, 

INSTRUMENTS 

s-,m/J 

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

127 



M252 

CIRCUIT FOR CHANGING THE NUMBER OF ELEMENTARY TIMES 

DOWN - BEAT 'ss 
(DB) 

iNPUTl 0-------1 15 [j===~~=!=j~IN~ST~R~UM~E~N~T~6 
iNPuT"20-------116 M 252 6 [ INSTRUMENT 5 

INPUT 4 0-----1 

iNPUf8 0-------1 

14I---+-------.---IINSTRUMENT 4 

13r1----1-r-~~'N~ST~R~U~ME~N~T=3~ 
11 

VARIABLE 

CLOCK 
GENERATOR 

INSTRUMENT 1 

RESET -I 

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 apperas at the beginning of each measure. Since the 
pulse is only 2 - 311s long it must, however, be stretched and buffered to enable it to drive a lamp. 
Full information on the use of the M252 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 120 columns 
(15 groups of 8) where each group represents a rhythm which has as 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 M252 AA and M252 AD respectively. 
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if ABLE 1 (M252 AA) 

~ 

I~ I~I~I~I~I~I~I~ COUNT 

I ~, I~,I;'I;'IWIW FOR 
32 

IT 1~1lI TI !I! I¥I¥ L! 12 ~l5.~l.2.~ 
1 IX ~ 

~ 
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I~I~I~I~I;I~I~I~ I~ I ~ I ~ IW.I~IW 
I¥I¥I¥I¥I¥I¥I¥I¥ I¥ 1 ¥I ¥ I¥I¥I!I¥I! l..!.l3.1:i14IsI617~ l!L2j~ ~l2.~l.2.~ 
L>< I X 

~ 
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H-'C '~H.IVI AH rHM 5 
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_X 

.-

I A~I_ IX 
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COUNT 
FOR 
32 

I X 
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11252 

RHYTHM 11 RHYTHM 12 RHYTHM 13 RHYTHM 14 RHYTHM 15 

0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 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 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 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 P P P P 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 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 T 
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 

1 X X X X X X X X X X X X X X X X X 
2 
3 X X X X X X X X 

5 X X X X X X X X X X X X 
6 
7 X X X X X X X X X 
8 
9 X X X X X X X X X X X X X X 

11 X X X X X X 
12 
13 X X X X X X X X X X X X X X X 
14 
15 X X X X X X X X X X X X X X 
16 
17 X X X X X X X X X X X X X X 
18 
19 X X X P.-~. - X X X X X 
20 - ?( 

~r-:: XX 
. _. 

21 X f~-r- 1-' f~ X X .X X X 
22 .. !-x-23 X X X X X X X X X X X X X X X 
24 
25 X X X X X X X X X X X X X X X X 
26 
27 X X X X X X X X 
28 
29 X X X X X X X X X X X X X 
30 

1 X X X X X X X X X X X 
2 

TABLE 2(M252 AD) 
RHYT~~~L TZ: RH' THM 2 (TANGO) RH' THM 3 (MAQCH) RHYTHM 4 (SWING) RH' THM 5 (MAMBO) 

I~ ~I~ Ifr~1 ~ I~ ~I~ ~ ~ ~I~ ~I~ I~ ~ ~ ~I~I~ ~I~ I~I~ ~I~'~ ~I~ ~ ~I~ ~I~ ~I~I~I~ 
COUNT I~ ~.I;I; ~. ;1;1;. ~I~~. ~ ~I~. ~I~. I~. ~ ~ WI;, ~.I~ I;.I~ ~I~.~. ~I~ ~ ;,1;, ;1; ;1;1; I~ FOR 

32 .~ ~I~!~ ~ ~I~I~ ~I~ ~ ~ ~I~ ~I~ I~ ~ ~ ~I~I~ ~I~ I~I~ ~I~ ~ ~I~ ~ ¥I~ II! ~1~lq 
il:ii4 5 sl71a lli:i451671a l' i:i 415115 71a '12 :i14 5 617 8 112 1451s17 

X Ix I X IX X 'X I X Ix X Ix X Ix 

IX 

I X X 

IX' X 

IX 

~Xl. :, 
.. __ . f--,- ,.-- •..... --- 1-' i-rt 

J 
_.- Ix i IX IX . X IX_ IX 

I'~ 1 1: .--(---1- 1-- f-- 1- _. -

~'II' 
x IX IX 

.- IX 

m ••• • •. • •..••• ·· ••.••••• ••••••••.•••• ._ ... X X 

.................................. -- . 
Ix 
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M252 

HYTHM b <JV\'I1l ~ r C~'!~ 'HM ',,~ HH' 'HMO_~ I RH' 'HM" 'OU>O"-"'l>"_A,' ~-'!: !"'~ 10 I~H" CH.' 

I~I~!~ ~I~I~I? I? I?I~ ~ ~I?I~I?I? 1~1~1~I~i~l~ I~I~ I~ I~I~ I~ ~I,~ I? I~I~W?I? I?I? I? I? COUNT 1~1~1~1;I~i;!~ln~I~I~I~I~i~I~I~ 1 ~ I ~, ! ~, I ;, I ;, 1 ~ I ~, I~ 1;,I~I;,I~,iWIW ';I;i:!:,i:l: 1:.11 FOR 

I~I~I¥IT 1~lllulul~I~I~I~!~I~I~ I~I~!~I~!~I¥I! I¥ 1~1~1~I~i!i¥I!I¥ ! ~1~1!1~I!i! I¥I! 32 

IfltI31-IHlL2I~IWI~IJ!~lIil'J 1'12!314Is~12 ~ I' I 2 I 3 I 4 I S 16 ~l! ' , I 2 I 3 I _ j~ l! 12~ 
~ IXIX Ix IX I X I X : X I X I X I X IX I~ 

L 
.1c t-'-- 1_+' 

..x ..x IX ..x ..x ..x i~ 

, IX 
LX ..i '-IX 1--, 

LX~ f~ Ix ~~ ~~ Ix I X Lx l!<. I X LX L". 

~' 1-- -I-- I't,-- I f--~ 
' .. i';, .!!.. ,-,A Li<., '_;_ X i- '-1-"- LX , 

1- f:: ~-I'j'r ,,: "Ix ~j- 'Ix' t- ' txtx r- IA, ~,,_ "x,. X, i- I- , ,-I 
~_x ~.-J fX-t-- IJ I <I~: I X ;XI.X i x- Ix I X I X xl- , Ix 

~, IA t- -"1-"-tRl .;. t Ix Lx f- tx' i----:X--; 1_~lx t--

'Y??i?: j X 1-r.8±:l L"-'-"i+-""X LX LX 

trr '//iii jX Ix IxG- ~)('j:i .I X I X LX I-f4"-3,: ,- :~~-I)((~'X Ixl x 
,,/"',)i: lx t- ,- tr-- i.n ~' .i. t---

r--.l x ± hlil~ffi ,- ,+x t -- I-x~= LX i, j.lL t-- t-

A THM ,41F( rA( HYTH" ", lSI UF 
;-

RHYTH 'UN 'HYTHI ' IS , 
RH fM' "", 

1:lmlrm,: I~I~!~I~ I~ I?I?I~ I~ I~I~I?I~I?I?I~ I~I~I~I?I?I~I?I? I~ r~ f~ I~ I~ I? I~I? COUNT I; ;.I;I;~, ;1~,lt ;/;,IW, I;, ;j;, t It I~HI;,~, ~,I;,I~, t WI;, WV ~, t I; I; ; ;, I; I~I~ FOR 

~I¥I¥I~ YI¥ll'l ~ I¥ I ¥ I¥ ¥ Y 
32 I¥I¥I~ITI~ !I~IT I¥ I¥ I ¥ IT IT ~IY I¥ I~ ':' ~I~ ~I~I~I! lIli I' 12 J..3.l4.~~1218 , 12 13 l_ Is ~1218 I' Itl~IJI~11I18 , 121 3 I- S 16 17 8 , 12 13 4 S 16 Ix Ix L)(..Ix X Ix IX IX IX X X Ix X X 

I t-
,~ 

~ 
LX LX L~ 

LX 

-"- -r-t--

---X lK- Ix LX 

LX I; 
1-1-- Ix I-I-I'X tx' , , i X l1( LX 

t _~x I x 1'- I-r l-
I x_ t--- I Xf"- ~,I~ ~Xt)( I-I" ~- 1-,- Ix;x I~ r-I 

I" 1'1'::' 1-- !-- I-Ix' tx "" xi" x r~l- I-e- .- 1-- --1"- ," ,,-

-~ 
" X ...jx -i-lL 1--

t-1-
i,:",;",;",;"""",:" ..x-t-- 1"-- -I-rx I -r--

rx: - I itt, ii': 
r' 

ri.l LX ' I--t- tx_ I I-
t - 11"-

1- fx t-, t-

131 


