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EASY(EZ)-SP EEC H /M EL O D Y
 
 

G e n e r a l D e s c r ip t io n
T h e R T S 3100D  s eries  are m ic ro -p ro c es s o r b as ed  an d  in terru p t in p u t d riv en  c o n tro ller. B y  

eas y -learn in g d ev elo p m en t to o ls , c u s to m er c an  h av e lo ts  o f flex ib ility  in  d es ign in g p ro d u c ts  

w ith  s p eec h /m elo d y  p lay b ac k , I/O  c o n tro l an d  L E D  in d ic atio n .

M ic r o c o n t r o lle r  C o r e  F e a t u r e s
l O p eratin g v o ltage ran ge :  2 .4 V  to  5 .0V @ 1M H z  

l 5 12 K  b y tes  R O M  (m ax im u m ): A  s in gle R O M  c o n tain s  all p ro gram  c o d es , s p eec h  an d  

m elo d y  n o tes  

l 8  in d ep en d en t flags  c an  s to re th e p ro gram m in g s tate o f th e v ariab les  an d  ad d  flex ib ility  

to  p ro gram m in g. 

l S to p  m o d e m in im iz e th e p o w er c o n s u m p tio n  .

l 8  In terru p t trigger s o u rc es  fro m  in p u t p in s . B o th  ed ge an d  lev el trigger ty p es  are 

s u p p o rted .

 

P e r ip h e r a l F e a t u r e s
l T w o  s o u n d  c h an n els : O n e fo r s p eec h  o r m elo d y  an d  o n e fo r m elo d y . O n e c h an n el 

s p eec h  an d  o n e h an n el m elo d y  o r d u al c h an n els  m elo d y  c an  b e s im u ltan eo u s ly  p lay ed  

o u t th ro u gh  D A C  o u tp u t 

l S u p p ly  4 -b it R T H PM  

l 6 0, 8 0, 12 0 an d  16 0 s ec o n d s  s p eec h  c ap ac ities  p ro v id ed  

l S p eec h  s am p lin g rate c an  b e p ro gram m ed  to  gen erate s p eec h -m elo d y  o r s o u n d  effec t 

l O n e 8 -b it tim ers : fu n c tio n s  as  tim in g m elo d y  rh y th m , tem p o , an d  s p eec h  d u ratio n  o r a 

gen eral p u rp o s e tim er 

l 13 I/O  p ad s : 8  in p u ts , 4  o u tp u ts  an d  1 L E D  o u tp u t 

 

Sp e c ia l M ic r o c o n t r o lle r  F e a t u r e s
l Pro v id e D A C  au d io  o u tp u t

l T h e p ro gram m ab le L E D  o u tp u t p in  c an  in d ic ate at 2  H z  an d  4  H z  

l D u al to n e m elo d y  w ith  2 1 K  n o tes  (m ax im u m ) 

 
 

Ap p lic a t io n  F ie ld
l S o u n d  to y  

l IR  to y  

l T o y  w ith  m o to r 
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Block Diagram

SP E E CH  &
M E L OD Y
SY NTH .

CONTR OL L E R

INTA

INTB

OUT

INT2

INT3

INT4
INT5

INT6
INT7

L E D

E A

D I0~ 7

OSCI OSCO

D A Cs A UD

VD D VSS TD I

A D D R E SS
G E N.

R OM

CL OCK
G E N.

OUT0
OUT1
OUT2

OUT3

INT0

INT1

A 0~ 18

R D

D O0~ 7

R ST TD O

- Clo c k  G e n e ra to r: g e n e ra te s  th e  s y s te m  fre q u e n c y  b a s e d  o n  th e  re s is to r c o n n e c te d  e x te rn a lly  to  a d ju s t 

th e  s p e e d  o f th e  s y s te m  o p e ra tio n .

- Th e  Co n tro lle r is  a  m ic ro -p ro c e s s o r th a t c a n  d is p a tc h  th e  p ro g ra m  e x e c u tio n  b a s e d  o n  a ll th e  

in te rru p t in p u t s ig n a ls .

- Th e  A d d re s s  G e n e ra to r is  u s e d  to  tra n s la te  th e  o p e ra n d  in to  a  s p e c ific  a d d re s s  to  a d d re s s  th e  p ro p e r 

R OM  c o d e  (d a ta ).

- Th e  p ro g ra m , m e lo d y  a n d  s p e e c h  d a ta  a re  s to re d  in  th e  R OM , in  w h ic h  th e  d a ta  le n g th  is  8 -b it a n d  

th e  m e m o ry  c a n  b e  e x p a n d e d  u p  to  5 12K  By te s .

- E x te rn a l E P R OM  c a n  b e  tie d  d ire c tly  to  th e  b a n d -o u t c h ip  fo r fu rth e r d e v e lo p in g .

- D ig ita l to  A n a lo g  Co n v e rte rs  (D A Cs ) n e e d  to  b e  c o n tro lle d  s m o o th ly  fo r b o th  tu rn in g  ON a n d  OF F  

to  p re v e n t fro m  th e  u n e x p e c te d  n o is e . Th e re  a re  2 D A Cs  in  to ta l to  d riv e  th e  o u tp u t (A UD ); o n e  fo r 

b o th  m e lo d y  1 a n d  s p e e c h , a n d  th e  o th e r o n e  fo r m e lo d y  2.  Th u s , th e  p re v io u s  D A C's  d riv in g  

c a p a b ility  w ill b e  tw ic e  in  c o m p a ris o n  to  th e  la tte r o n e .
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Function Description

- IN T 0  ~  IN T 7  a re th e in terru p t in p u t p in s  th a t w ill b e m a p p ed to  th e dedica ted s ecto r a cco rdin g  to  

th e co rres p o n din g  p in  n a m e.  T h ese p in s  a re a p p lied w ith  differen t p rio rity  a cco rdin g  to  th e

co rres p o n din g  p in  n u m b er w h en  m o re th a n  2  p in s  in p u ttin g  s im u lta n eo u s ly .

- O U T 0  ~  O U T 3 a re th e g en era l-p u rp o s e o u tp u t s ig n a l to  eith er g en era te th e s to p  s ig n a l o r to  driv e th e 

L E D  dev ice.

- T h e L E D  o u tp u t s ig n a l h a s  3 p ro g ra m m in g  m o des : fla s h  m o de, D C m o de (a lw a y s  O N ) , o r fla s h  a t 

differen t freq u en cies  (2  o r 4  H z ).

- T h e a ddres s  g en era to r g en era tes  th e p ro p er a ddres s  to  in terfa ce w ith  th e ex tern a l E P R O M . 

- T h e R D  s ig n a l is  n o rm a lly  tied to  th e O E  a n d CE   o f E P R O M .  T h is  s ig n a l ca n  a ls o  b e tied to  E A

to  is o la te th e in tern a l da ta  b u s  fo r rea din g  th e ex tern a l E P R O M  da ta .

- T h e A 0 ~ 18  b u s  ca n  deco de 5 12 K  B y tes  o f R O M  s p a ce fo r m a x im u m  s p eech  ca p a city .

- T h e D I0 ~ 7  w ill co n n ect to  th e in p u t da ta  b u s  o f ex tern a l R O M .

- T D I  w ill o n ly  b e a ctiv a ted w h en  tes tin g  is  in  p ro g res s .  P u ll do w n  th is  p in  ca n  s w itch  th e IN T A  a n d 

O U T  p in s  a s  th e da ta  b u s  to  du m p  th e in tern a l tes t p a ttern s .

- R S T   w ill b e a ctiv a ted to  in itia liz e th e w h o le s y s tem  a s  a  p o w er O N  R E S E T . T h is  m u s t b e tied to  

VD D  w ith  a  res is to r in tern a lly .

- T h e O S CI &  O S CO  a re des ig n ed to  b e co n n ected w ith  a  res is to r.  T h e o p era tio n a l freq u en cy  ra n g es  

a ro u n d 1 M H z .

- VD D  ca n  b e a p p lied to  ra n g e fro m  2 .2  to  5 .0  V fo r p ro p er o p era tio n .

- VS S  is  n o rm a lly  tied to  th e s y s tem  G ro u n d.

A b solute M a x im um  R a ting s

Co m m en ts *

N ev er a llo w  a  s tres s  to  ex ceed th e v a lu es  lis ted u n der  

" A b s o lu te M a x im u m  R a tin g s " , o th er w is e th e dev ice

w o u ld s u f fer  f r o m  a  p er m a n en t da m a g e. N o r  is  a  s tres s  a t 

th e lis ted v a lu e b e a llo w ed to  p er s is t o v er  a  p er io d, s in ce 

a n  ex ten ded ex p o s u re to  th e a b s o lu te m a x im u m  r a tin g  

co n ditio n  m a y  a ls o  a f fect th e relia b ility  o f  th e dev ice, if  

n o t ca u s in g  a  da m a g e th ereo f .

D C S u p p ly  Vo lta g e................… .............-0 .5 V to  +  6 .0 V

In p u t/O u tp u t Vo lta g e...........G N D  -0 .5 V to  VD D  +  0 .5 V

O p era tin g  tem p era tu re...............… ............-10 °C to  6 0 °C

S to ra g e T em p era tu re..................… ..........-2 5 °C to  12 5 °C
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DC Electrical Characteristics 

 P aram eter S y m b o l M in . T y p . M ax . Co n d itio n

D C  S up p ly  Vo lta g e VD D 2 .4 V 3.0V 5 .0V

O p e ra tin g  C urre n t Idd - 1m A - U n lo a d

S ta n d-b y  C urre n t Is tb - 1uA - F ull lo a d

O utp ut D riv in g  C urre n t Idriv in g - 6 m A - Vo h =  1.1V

O utp ut S in k in g  C urre n t Is in k in g - 6 m A - Vo l =  0.7 V

L E D  D riv n g  C urre n t Idriv in g - 6 m A - Vo h =  1.1V

L E D  S in k in g  C urre n t Is in k in g - 6 m A - Vo l =  0.7 V

AU D  O utp ut C urre n t (full 

s c a le )
Idriv in g - 3m A - Vo h =  0.7 V

In p ut P ull H ig h  R e s is to r Iin - 1M  O h m -
W h e n  in p ut p in  is  

c o n n e c te d to  G ro un d

O s c illa to r F re q ue n c y  

D e v ia tio n  P e r L o t

¡µ F /F - - ¡Ó15 %

N o te: Th is  m a y  re q uire  a  fle x ib le  de s ig n  to  dis tin g uis h  th e  in p ut s ta te  a n d a p p ly  diffe re n t re s is ta n c e  to  it. 

Th is  is  c o n c e rn in g  a b o ut b o th  th e  p o w e r c o n sum p tio n  a n d in p ut n o is e  im m un ity .

A C Electrical Characteristics

 P aram eter S y m b o l M in . T y p .

Addre s s  to  re a d v a lid TAAR - 35 0n s

R e a d s tro b e  to  da ta  v a lid TO E - 15 0n s

D a ta  h o ld tim e  to  re a d s tro b e  o r a ddre s s  in v a lid TH R 0 -

 
 

T im in g  Diag ram
D a ta  R e a din g  (e x te rn a l R O M ) Tim in g  C h a rt:

A 0 ~  18

D I0 ~  7

(R E A D )

R D

T aar T h r

T o e

TIMIN G  C H A RT
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Application Circuit(For reference only)
Ty p c a l

VD D OSCO OSCI L E D OUT0 OUT1 A UD

G N D I N T0B

R T S 3 1 0 0 D

8 05 0C/D

I N T1B I N T2B I N T3B I N T4 B I N T5 B I N T6 B I N T7 B

OUT2 OUT3

36 K Ω

R

R d e p e n d s  o n  th e  o p e r a tin g  
v o lta g e  a n d  I      o f  th e  tr a n s is to r .β

Va lu e  o f  OSC Re s is ta n c e
 is  f o r  r e f e r e n c e  o n ly .

@ VD D = 3V
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Bonding Diagram

a b o u t
2.9 1
 m m

a b o u t 2.26  m m

Un i t :  i n  u m
X : 226 0  Y: 29 10

N o tic e : Su b s tr a te  is  c o n n e c te d  to  G N D

D e s ig n a tio n              X

I N T7 B
I N T6 B
I N T5 B
I N T4 B
I N T3B
I N T2B
I N T1B
I N T0B
L E D
OUT3
OUT2
OUT1
OUT0
E A B
TE 2B
G N D
OSCO
OSCI
VD D
A UD
TE 1B
R TSB
TD O
TD I
R D B

139 .1
139 .1
139 .1
139 .1
139 .1
327 .5
4 5 2.5
5 7 7 .5
7 02.5
8 27 .5
9 6 8 .1
109 3.1
1218 .1
134 0.9
14 6 3.7
15 8 8 .7
17 13.7
18 38 .7
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5

Y

6 9 1.15
5 6 6 .15
4 4 1.15
316 .15
16 6 .15
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 6 .1
15 1.1
15 1.1
29 9 .6 5
4 6 3.8
5 9 1.1
7 13.9
8 38 .9
9 6 3.9
108 6 .7

R T S 3 1 6 0 D

I N T6 B

I N T7 B

I N T5 B

I N T0BI N T4 B

I N T2B I N T1BI N T3B L E D OUT3OUT2OUT1OUT0 G N D OSCOOSCITE 2B
VD D

A UD

TE 1B

R STB

TD 0

TD 1

E A B

R D B

N C N C N C N C N C N C N C N C N C N C N C N C N C N CN C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

 
 
 
 
 
 
 
 
 
 
 
 
 



RTS3100D

 

V3.1 D a ta Sh e e t

 
Page 10 o f 7

 
M-SQ U A RE  Te c h n o lo g ie s  C o r p .
                      A Subsidiary  of  Realtek Group 

D ataS h eet V 3.0

2001/12/11

w w w .m sq uaretec h .c om

T h e  a b o v e  in fo rm a tio n  is  th e  e x c lu s iv e  in te lle c tu a l p ro p e rty  o f M -S q u a re  T e c h n o lo g ie s  C o rp o ra tio n  a n d  s h a ll n o t b e  d is c lo s e d , d is trib u te d  w ith o u t p e rm is s io n  fro m  M -S q u a re .

 

a b o u t
2.9 6
 m m

a b o u t 2.26  m m

Un i t :  i n  u m
X : 226 0  Y: 29 6 0

N o tic e : Su b s tr a te  is  c o n n e c te d  to  G N D

D e s ig n a tio n              X

I N T7 B
I N T6 B
I N T5 B
I N T4 B
I N T3B
I N T2B
I N T1B
I N T0B
L E D
OUT3
OUT2
OUT1
OUT0
E A B
TE 2B
G N D
OSCO
OSCI
VD D
A UD
TE 1B
R TSB
TD O
TD I
R D B

139 .1
139 .1
139 .1
139 .1
139 .1
327 .5
4 5 2.5
5 7 7 .5
7 02.5
8 27 .5
9 6 8 .1
109 3.1
1218 .1
134 0.9
14 6 3.7
15 8 8 .7
17 13.7
18 38 .7
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5

Y

6 9 1.15
5 6 6 .15
4 4 1.15
316 .15
16 6 .15
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 6 .1
15 1.1
15 1.1
29 9 .6 5
4 6 3.8
5 9 1.1
7 13.9
8 38 .9
9 6 3.9
108 6 .7

RTS3180D

I N T6 B

I N T7 B

I N T5 B

I N T0BI N T4 B

I N T2B I N T1BI N T3B L E D OUT3OUT2OUT1OUT0 G N D OSCOOSCITE 2B
VD D

A UD

TE 1B

R STB

TD 0

TD 1

E A B

R D B

N C N C N C N C N C N C N C N C N C N C N C N C N C N CN C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C
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a b o u t
3.01
 m m

a b o u t 2.26  m m

Un i t :  i n  u m
X : 226 0  Y: 3010

N o tic e : Su b s tr a te  is  c o n n e c te d  to  G N D

D e s ig n a tio n
      X

I N T7 B
I N T6 B
I N T5 B
I N T4 B
I N T3B
I N T2B
I N T1B
I N T0B
L E D
OUT3
OUT2
OUT1
OUT0
E A B
TE 2B
G N D
OSCO
OSCI
VD D
A UD
TE 1B
R TSB
TD O
TD I
R D B

139 .1
139 .1
139 .1
139 .1
139 .1
327 .5
4 5 2.5
5 7 7 .5
7 02.5
8 27 .5
9 6 8 .1
109 3.1
1218 .1
134 0.9
14 6 3.7
15 8 8 .7
17 13.7
18 38 .7
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5

Y

6 9 1.15
5 6 6 .15
4 4 1.15
316 .15
16 6 .15
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 6 .1
15 1.1
15 1.1
29 9 .6 5
4 6 3.8
5 9 1.1
7 13.9
8 38 .9
9 6 3.9
108 6 .7

RTS31120D

I N T6 B

I N T7 B

I N T5 B

I N T0BI N T4 B

I N T2B I N T1BI N T3B L E D OUT3OUT2OUT1OUT0 G N D OSCOOSCITE 2B
VD D

A UD

TE 1B

R STB

TD 0

TD 1

E A B

R D B

N C N C N C N C N C N C N C N C N C N C N C N C N C N CN C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C
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T h e  a b o v e  in fo rm a tio n  is  th e  e x c lu s iv e  in te lle c tu a l p ro p e rty  o f M -S q u a re  T e c h n o lo g ie s  C o rp o ra tio n  a n d  s h a ll n o t b e  d is c lo s e d , d is trib u te d  w ith o u t p e rm is s io n  fro m  M -S q u a re .

 

a b o u t
3.06
 m m

a b o u t 2.26  m m

Un i t :  i n  u m
X : 226 0  Y: 306 0

N o tic e : Su b s tr a te  is  c o n n e c te d  to  G N D

D e s ig n a tio n              X

I N T7 B
I N T6 B
I N T5 B
I N T4 B
I N T3B
I N T2B
I N T1B
I N T0B
L E D
OUT3
OUT2
OUT1
OUT0
E A B
TE 2B
G N D
OSCO
OSCI
VD D
A UD
TE 1B
R TSB
TD O
TD I
R D B

139 .1
139 .1
139 .1
139 .1
139 .1
327 .5
4 5 2.5
5 7 7 .5
7 02.5
8 27 .5
9 6 8 .1
109 3.1
1218 .1
134 0.9
14 6 3.7
15 8 8 .7
17 13.7
18 38 .7
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5
2120.4 5

Y

6 9 1.15
5 6 6 .15
4 4 1.15
316 .15
16 6 .15
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 1.1
15 6 .1
15 1.1
15 1.1
29 9 .6 5
4 6 3.8
5 9 1.1
7 13.9
8 38 .9
9 6 3.9
108 6 .7

RTS31160D

I N T6 B

I N T7 B

I N T5 B

I N T0BI N T4 B

I N T2B I N T1BI N T3B L E D OUT3OUT2OUT1OUT0 G N D OSCOOSCITE 2B
VD D

A UD

TE 1B

R STB

TD 0

TD 1

E A B

R D B

N C N C N C N C N C N C N C N C N C N C N C N C N C N CN C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C

N C
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T h e  a b o v e  in fo rm a tio n  is  th e  e x c lu s iv e  in te lle c tu a l p ro p e rty  o f M -S q u a re  T e c h n o lo g ie s  C o rp o ra tio n  a n d  s h a ll n o t b e  d is c lo s e d , d is trib u te d  w ith o u t p e rm is s io n  fro m  M -S q u a re .

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MMM---SSSqqquuuaaarrreee TTTeeeccchhhnnnooolllooogggiiieeesss CCCooorrrpppooorrraaatttiiiooonnn
A Subsidiary of Realtek Group

H E A D Q U A RTE R

F lo o r 4 , N o . 2 , In d u s try  E . R D . IX , S c ien c e-B as ed
In d u s trial Park , H s in c h u , 300 T aiw an , R .O .C .
T el: 8 8 6 -3-6 6 6 102 8   F ax : 8 8 6 -3-6 6 6 19 2 8

H O N G K O N G  O F F ICE

R o o m  14 03, C h arm  C en tre 7 00 C as tle Peak  
R d ., L ai C h i K o k  K o w lo o n , H o n g K o n g
T el: 8 5 2 -2 9 5 9 32 35
F ax :8 5 2 -2 7 4 2 5 2 6 7  

SH E N Z H E N  O F F ICE

R o o m  15 08 , B lo c k  A , U n io n  S q u are, N o .-
5 02 2  C aitian  R d ..F u tian ,S h en z h en
T el:6 -7 5 5 -2 9 006 7 2
F ax :8 6 -7 5 5 -2 9 006 8 1

 
 


