
VAMAHA"L~I 

YM3439 
Software-Controlled Sound Generator (SSGC) 

• OUTLINE 
Yl\13-139 (SSGC) is a sound source LSI thaL controlled by micro-processor. This LSI incorporaLes 

three squure·wave generators, one noise generaLor and a envelope genernlor, which enables melody 

and effect sound generation. The LSI is made by CMOS process , and is comp'1tilile wilh Yl\121-1~ 

(SSG). 

II FEATUHES 
• Low power consumption of CMOS process. 

• Register compatible with YM2149 (SSG). 

• Sound source wiLh three square-wave generators and one noise gc ner;itor. 

• 8-octave wide sound ran ge. 

• SmooLh feeling sound decay is possible wiLh 5-liiL envelope generator. 

• BuilL-in 3-channel 5-bit DAC. 

• CPU parallel interface using 8-bit duta bus. 

• BuilL·in 2 channel 8-bit I/0 ports enables i11Lerface wiLh external sysLems. 

• 5 V single power supply. 

• -ID pin plastic DIP or 44 pin plasLic QFP. 
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• PIN CONFIGUHATION 
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YM3439 

• PIN DESCRIPTION 
!'in name l 1/0 Fund ion 

vss I Ground 

CHB 0 CHANNEL 8 DAC OUTPUT 

CHA 0 CHANNEL A DAC OUTPUT 

10137 1+10 I !O PORT 8 MSB 

!086 1+10 I IO PORT 8 bit6 

1085 I+ IO I IO PORT 8 bit5 

!OB-! I+ IO I/O PORT B bit-! 

1083 I+ !O I/O PORT B bit3 

1082 1+10 I !O PORT B bit2 

IO Bl I+ !O I !O PORT B bitl 

1080 l+ !O I !O PORT 8 LSB 

10:\ 7 1+10 IJO POilT A MSB 

10.-\6 l+ /0 l !O PORT A hit6 

10.-\ 5 1+10 110 PO!tT A bit5 

10.-\-1 1+ !0 110 PORT A bit-! 

IOAJ 
I 

1+ !0 110 PORT A bit3 

IOA2 1+10 l.'O PORT A bit2 

IO.-\ 1 1+10 1/0 PORT A bit! 

10.-\0 1+!0 110 PORT A LSB 

CLOCK I Clock input for master clock 

/llESET I+ Reset input (low active) 

/.-\9 I- CPU interface address input 

.-\8 I+ CPU interface address input 

/SCI. I+ i\las ter clock setting ( 'L '; CI.OCK/2. ·1 I"; CLOCI\) 

13 D lit I I Cl'U interface data bus control input 

BC2 I CPU interface data bus control input 

BC! I CPU interface data bus control input 

[) .-\ 7 110 CPU interface data bus (i\IS!1) 

D :\G 110 CPU interface data bus 

0 .-\5 !JO CPU interface data bus 

D .-\-l 110 CPU interface data bus 

DAJ iiO CPU interface data bus 

0.-\2 110 CPU interface data bus 

DAl 110 CPU interface data bus 

DAO 110 CPU interface data bus (LSB) 

CHC 0 CHANNEL C DAC output 

TEST! 0 LSI test terminal (Normally disconnected) 

VDD +5V power supply 

Nole) I+; input terminal with pulled·up resistor 

I - ; input terminal with pulled-down resistor 

3 



YM3439 

• FUNCTION DESCRIPTION 

4 

All functions of this LSI are controlled by 16 built-in registers. The CPU only writes data to these 

registers. upon \\·hich the LSI generates sound. The sound is generated by the following blocks. 

• Sound generator: 

• Noise generator: 

• l\I ixer: 

This generates a square wave with different frequencies for each channel 

(A.Band Cl . 

This generates a pseudo-random wave. 

(Frequency is variable.) 

This mixes the sound and noise output of each channel (A. B and C) . 

• Sound volume control : This provides constant sound volume and variable sound volume for each 

channel (A. B and C). 

The constant sound volume is controlled by the CPU and the variable 

sound volume is controlled by the envelope generator. 

• Erwelope generator: This generates various envelopes (Single decay, repeat decay. etc.) 

• D/A converter: The output level is determined by the sound volume control of each chan­

nel (A. B and C). 

The CPU can read the register contents without affecting the sound. 

1. CPU interface 
Bi-directional data bus control of DAO to DA7 of this LSI is carried out by the terminals: B DI n. BC 1 

and BC2. 

CPU interface is set to the following modes depending on the settings of each terminal: BD I IL !3Cl 

and BC2. BDIH 13C2 13C l Mode 

L L L Inactive mode 

L L II Address mode 

L H L lnacti\"l' mode 

L H H Data read mode 

II L L Address mode 

II L II Inactive mode 

H II L Data write mode 

II H H Address mode 

Note) All modes cnn be set by fixing 13C2 to '"H .. because bus control is n'dundant. 

(1) lnactiYe mode 

DA 7 to DAO terminals become high-impedance. 

(2) Address mode 

This mode reads the register address to be set. 

DA7 to DAO terminals become input terminals. 

DA7 to DAO are used together with A9 and AS for address designation. 

Upper address (Chip select) Lower address 

i:\9 AS DA7 DA6 DA5 DA-t DA3 I DA2 I DAl l 
L H L L L L Register address 

D:\O 
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(I) Sound freque1H:y setting (Controll ed by regis ters Hn t o !\.; ) 

Th e frequ ency of th e squ are \\·ave generated by the 3-channel (A. B and C) sound generator is se t by 

the regi s ters Ro to R· .. Ro and H1 control channel A: Ib and R:i control channel B: and R~ and R•. 

control channel C respec ti\·ely. Oscillating frequency /1 is determined as follows from the set valu e 

TP. . ! \1 

,, = 16·fr 

/ \1 refe rs to the mas ter clock frequency . 

Tloug h tone 11djus tment regist er 

[\I 

R.1 

Clwnncl 

i\ 

K 

u ~ c 
r: !;~[-, .-_ ~, -,1 .. ~,-11-._ · -'~-Li~~ 

Not used 

Fine tone adjustment register 
. Rn 

1~:-:-~Th ;:;-;:- 171 -~, ~~-:-Tn~-11 1 .. 1 n·. 1 11·, 1 r r , 1 T1 ·. I 

Se t \·11lu e of the 12-bit osc ill a ting frequency (TP) 

(~) Noi se frequem·y selling (Controlled by regi s ter R i; ) 

Noi se fr equ enc_\· r; is de termin ed as follows from th e set value NP. 

. /~1 
1

' = 16\'" 1• (f\ 1 is th e m as ter clock frequency) 

Noise fr equency register R1> 

L~-'~ '~J 11 J f; J~,_L-;;~ 
Not used 

,. ,, I 'I ' I ,.,, I ,. ,. ,. , . 
.-1~·"!11'1 ,,,., 

5-bit noise frequency set value (NP) 

(:~) l\Iixer. 1/0 port setting (Controlled by register Jl;) 

The mixer mixes sound and noise. B~ to Bo of R; determine the mixing sources. Sound with 0 written 

to the register will be output. Therefore. if 0 is written for both noise and sound, the mixed product 

will be output. and if 0 is written to only one of them, only the one with 0 will be output. If 1 is written 

to both. nothing will be output. Input and output of the I/O port is determined by B; and Bo of R1. 

If 0 is written to the register. it denotes input. 

6 

110 port and mixer setting register n. 
(!: (I. ll; (l, ll 1 

I () P"rt ~Chan· C N ~: s e .-\ 
~11el 

(0 enables l/O port input and 0 en11bl es noise and tone output.) 
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(-1) Sound \ulumc control (Controlled by fb to n .\) 

The 3-channel L.\, B and C) sound volume is controlled by the registers lb to R.i... 

Sound volume setting register Channel 

R. A 
!{, B 

c 

Not used 

-,;--,.:::\ 
~I 1 1. , I 1., I 1. , I L .. J 

!\lode -1-bit level selection 

J\lode i\I selects whether the fixed sound volume (l\1=0) or the variable sound volume (l'vl= !) is set. 

\\ .hen 1\1=0, it selects one of 16 levels (-I-bit level select signal Li, L~ . L1 and Lu) and generates 

sounds. LJ. L~. L1 and Lu can be changed to change the sound volume. When l'vl= 1. the sound volume 

is determined by a 5-bit signal generated by the built-in envelope generator, and sound is generated . 

(5) Ell\elopc frequency setting (Controlled by nB and Re) 

The em·e lope repeat frequency }i: is determined as follows from the envelope cycle set value EP: 

. /\J 
11 = _:__ 
. . 256El' (1\1 1s the master clock frequency) 

Ell\·elope rough adjustment register nc Envelope fine adjustment register H11 

f 1: ! 11 . j 11. f 11, 111.j~~~ /1: l~ '.::.! ~~J~J~1J 11J 11 .J~ \I ;- - -

I ~---,----\---~--- ~~-1-~--\ 
Lil' I L1· ,,f 11 -,.f 11· ,f 11·,,J~l~ 11·. ~~J~~ ~~~~1~·~ ~~ - [ _11· ; 

16-bit envelope cycle set value (EP) 

The actual cycle of the frequency Ji \ usec.l with the envelope generntor is 1132 of the en\·elope repeut 

cycle (I )i ). 

(6) Emelope shape control (controlled by register RD) 

The envelope generator counts the envelope frequency fL ., 32 times per cycle of the envelope pattern . 

The envelope level is determined by this 5-bit counter output. The envelope shape is determined by 

increasing or decreasing this counter value. or stopping or repeating after one cycle. The shape is 

controlled by the registers BJ to Bu of Ru. 

Envelope shape control register HI> 

IL I 11 .. I IS ; I 11, IL II: 11 , I~ 

Not used 
L°ll.\T :\TT .·\l.T 11111.iJ 

Envelope shape control signal 

7 
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The ennlopc can be shaped in \'arious \\'ays as sho\rn 111 table 4 by CONT. ATT. ALT and HOLD. 

Em·elope shape 
:-- r;-. - I ~t- 1i;--~r--
! CO:\T IA"TT .-\LT ' llOLU : rOJ-o- _"__,_x~I. --::~~~~~~~~~~~~~~~~_=--'___J 

I 
0 ~ ~ ~ r:J 

I 0 

0 

I 

0 

I 

0 W
I ' l : 

I I I 

_l_ ~_l __Jc __ -=--~==========================' 
I/, f-Envelope repeat cycle 

(7) 1/0 port !Hegister R1: and HF) 

Registers R1: and Rr are used for storage of data that is to be written from the CPU into the I/O. R1: 

is the register for lOA and RF is for IOR. 

3. D/ A co 11 Ycrter 

The DIA com·crter connrts lo the follo\\'ing outputs when the maximum amplitude is normalized to 

l V. This is a linear logarithmic com·ersion. which has wide dynamic range and gives a natural feeling 

dcca~· to th e 5ounc!. 

(Notes) 

l\ I i 

"' 

" ]!) ~ 

,, 

II 

" 17 ~ ,., 
I~ ~ 

JI 

JO 

" 

" 

c,·cle or an envelope 
fl 1;1 

DIA converter output level 

The numbers on the left half of the figure are the fixed sound volume select signals: L1. L2. L1 and 

Lo in decimals and the numbers in the right half is ennlope counter output in decimals . 
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(-lJ Sound \ulumc control (Controlled by rr~ to I\\) 

The 3-c:hannel (..\, B and C) sound volume is conLrollecl by the regis lers lb Lo Il..\. 

Sound volume setting register Channel 

Not used 

~I 

~ . A 

l~ .1 c 
-,,~ - "\ 

r 1 • 1 L, 1 1. . 1 1 .. J 
!\lode 4-bit level selection 

!\lode i\I selects whether the fixed sound volume (1\:1=0) or the variable sound volume (M= 1) is seL. 

\\.hen i\1=0, it selects one of 16 levels (4-bit level select signal Li, L~. Lt and Lu) and generates 

sounds. LJ. L~. Lt and Lu can be changed to change the sound volume. When l'vl= 1, the sound volume 

is determined by a 5-bit signal generated by the built-in envelope generator, and sound is generated . 

(5) En\elopc frequency selling (Controlled by Rll and Re) 

The el1\·e lope repeat frequency Ji . is determined as follows from the envelope cycle set value EP: 

. ,,, 
le = -·-
. . 256EI' (1\1 is the master clock frequency) 

Enn~lope rough adjustment register Re Envelope fine adjustment register H1 1 

f-1-"'-I " I "' I " 1"'10" . l j'cJ'cT,<::l"J "i "J": \ 
I - r;::;--1 ____ \ 
i ~-~~ IT _l 11· ,,J=l~ II'. ~~J~~ ~~~~j~': ~'.:J _1 ~· J 

16-bit envelope cycle set value (EP) 

The <tclu<Jl cycle of the frequency Ji \ useJ with the envelope ge11 er;1tor is 1/:.1:2 of Llw Cll\'elope rcµ e<Jt 

cycle ( l )i ). 

(li) En\elope shape control (controlled by register RD) 

The envelope generator counts the envelope frequency fL\ 32 times per cycle of the envelope pattern. 

The envelope level is determined by this 5-bit counter output. The envelope shape is determined by 

increasing or decreasing this counter value, or slopping or repealing after one cycle. The shape is 

cont rolled by the registers BJ to Bo of Ru. 

Envelope shape control register Hll 

j 11 : j 11 .. j JI ; I JI, IL II : JI , I~ 

Not used 
(II\ T .-\TT .-\ l.T 11111.11 

Envelope shape control signal 
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• ELECTRICAL CHARACTERISTICS 

1. Al>solule i\Iaximum Ratings 

Parameter Symbol Rating Unit 

Power supply voltage Voo -0 .5-7.0 v 
Input \·oltage \11 -0.5- V1lll+0.5 \' 

Operating temperature TOI' 0- 70 oc 
Storage temperature Tstg - 50 - 125 oc 

2. Recommended Operating Conditions 

Parameter Symbol l\lin. Typ. ~lax. Unit 

Power supply voltage Voo 4.75 5.00 5.25 v 
Operating temperature TOI' 0 ~5 70 oc 

3. DC Characteristics !Conditions; Ta=0-70 °C, Vtll>=5.0 ± 0.25\1) 

Pnrameter Symbol Conditions ~!in. Typ. Max . Unit 

Power consumption w V1lll=5.0V. * l 8.0 10.0 mW 

Input voltage H le\·e! V111 *2 :.!.:.! v 
Input voltage L level V11. *2 0.b v 
Input pulled·up resistance Hu *3 GO 600 K!l 

Input pull ed·down resistance itlJ Applied to / . .\9 GO 600 1\1! 

lnpul le;ikage current 11.1 *.J - 10 l () ,, .. \ 
Output \'\1lt:1ge H level \1011 1011 = l OOw\ . *5 :.!.5 v 
Output voltage L level \101. 101.= l.G m:\, *5 0 . .J v 
Output leakage current I 1.0 *6 -10 IO /<..\ 

. .\nalog maximum output VO .·\ H1.= 11.,:n, *7 O.!:JU 1.00 1.35 Vpp 
\·oltage 

* !) When 1SEL= 'II' and fc=2l\Illz. 

*:.!) Applied to all input terminals. Applied to the terminals; IO . .\ 7 to IOAO , 1007 to !OHO and IJ . .\7 to D . .\O 

during input mode. 

*JJ AppliL•d to the terminals: /HESET, /SEL and . .\8. Applied to the terminals; JOA 7 to IOAO and IOB7 to 

10110 during input mode . 

"'.J) Applied to the terminals: CLOCK. IJU!lt, BC! and BC:.!. Applied lo the terminals IJ . .\7 lo DAO during input 

mode. 

*5) Applied to the output terminals except for CHA. CllR and CllC. Applied to the terminals IOA7 to 10 . .\0. 

JOB7 to !OLIO and DA 7 to DAO during the output mode . 

*G) . .\pplied to DA 7 to D . .\O during high impedance. 

*7) Applied Lo CllA . CHO and CHC. 

9 
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I. :\C Charadcrislics !Conditions: Ta=O-iO "C'. \'1111=5.0±0.25Vl 

Parameter Symbol i\lin. 
- - - I Typ. J\lax. Unit 

l' l.OC f\ Frequency *l fc 1.0 4.0 !\!Hz 

Hi se ti111 e tr 50 ns 

Fall ti111 e tr 50 ns 

Duty ·lO ;;o 60 "i· 

lllJllL BC! and nc2 tran<il t illll' ti !I) 30 !J S 

· HP.SET Reset pulse width t Ill\ ' !JOO ns 

Heset Bus control 

\\'ail time t H II 100 ns 

1\ddress mode 

Setup time L\S 300 ns 

Hold time t..\ II 80 ns 

ll ata \\Tile 111 ocle 

\\ 'rite time Li:\\ 0.1 10 /'S 

Set up timP ti lC: () /'S 

l lolcl ti111e tllll 80 J'S 

l J :1 t :1 rPacl mode 

:\cccs,: ti llll' t I l \ 400 ,~s 

11 i c:h impedance de l;n · time LTS 100 /'S 

*II \l :1x . :2\ lll z \<.hen ,SE L='lf '. 

: 1. Timing- Chart 

Fig. l Clock timing 

2.2\' 

O.R\' 

t, ti 

---,.-r..: 

fig . 2 I3us control timing 

1n111 ~ . llCI.llC 

nu, cnntro l drcodc 
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Fig. J Ut:st:t timing 

Bu s cont rol dc 1..:uJ e I n;..iL"tin.! muJL· 

lt\ \\ 

U.ci\. 

Note) !\lust carry out reset in inucti\·e mode. 

The time 1'118 is needed until the mode is changed after reset. 

Fig. -l .-\ddress mode timing 

L \11 

~ . :.!\' 

.·\~ .. ·\.'.I l . .\ / -11 

u ~ \· 

Fig. 5 D<llu write mode timing 

}),.H<.i \\ri te lliOdL' 

lJ•\\ 
t us f-~-_.------------------+----1 {1 111 

11 . .\7-U I Ltt.1 

Fig. G Datu read mode timing 
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