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I. OUTLINE OF FUNCTIONS AND FEATURES

1.1 Outline of Functions
The YM2131 is an FM-type sound generator equipped with an 8 bit bus line and capable

of preducing superb audio quality via a microprocessor program. When this IC is used in tandem
wilh the specially-developed YM 3012 D/A converter, you can obtain §-note, left-right/2-channel
audio signals,
In addition, this umt is equipped with noise, vibrato, an amplitude modulation circuit, a
sourdd effects circoit, and timer.
The package is a 24-pin dual in-line packape.
1.2 Features
# Generate up to § ootes.
® (enerate noise.
* Timbre can be altered temporally.
¢ High harmonic can be de-harmonized from the base frequency.
s De-harmonize between octaves.
¢ Interval settings of up to 1.6 cents.

® Add vibrato and amplitude modulation.

® Generate a variety of sound efTects by extreme de- harmonization of the high harmonic from
the base lrequency and massive vibrato and amplitude modulation.
1.3 Summary of the Principles of FM-type Sound Generation

FM-type sound can be expressed via 2 basic configuration like that depicted in Figure 1.1,
If this were to be expressed formally, it would look like this:

Fig. 1.1
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E({t) = A(t)#sin[(Nc+ Dcyewt + B(t)*sin(Nm + Dm)*wi]

A(t) : Volume envelope

B{t) : Timbre envelope

Nx ; 1/2 of the basic pitch or multipie value

Dx : 1/2 of the basic pitch (1.6 cents) harmonic valuc

For example, when B(t) = 0, you get a sine wave of (Nc + Dc) times with respect to the
basic pitch. In this case, if we assume values for Nc and Dc like those given above, we will oblain
a 1/2 the basic pitch or a sine wave of mulliple value. As long as the valuz for De is not 0, the
output will indicate a pitch sine wave shghtly offset from 1/2 the basic pitch or multiple value.
When B(t) is greater than 0, the output will not be o sine wave but a wave form including a
high harmanic component, because B(1) * sin (Nm + Dm) * wt 15 added onto the N+~ D)
» wt phase information. It therefore follows that a vanety of wave [orms including a high
harmonic component can be obtained by sclecting different values for B(1) and (Nm - Dm).
Also, the timbre can be altered and output by temporal adjustment of B(t).

Actua] outpul patterns when altering the value of B(1) and (Nm+ Dm) and adding 1t onto
the previous pattern are indicated in Fig. 1.2~1.9.

Fig. 1.2 Fig. 1.3
(Ne+ Do) {Nm + Dm)=1, B{t})=0 (Ne+De)(Nm+Dm)=1, B{1)=0.5
Fig. 1.4 Fig. 1.5
(Ne+ De)/{Nm+Dm)=1, Bit)=1.0 (Nc+ De){Nm+Dm) =1, B{t}=1.5
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Fig. 1.6

(Nc+ De)jfiNm+Dm)=1, Bt})=2.0

STRAVAY

Fig. 1.8

(Nc+ De))(Nm+ Dm) =05, B(t)=10

Fig 1.7

(Ne+ De)/{iNm+Dm)=0.5, B{1)=0.3

Fig. 1.9

{Ne+ De)/(Nm + Dm)=0.5, Bty=1.5

VRN

The YM2151 is equipped to handle 7 different kinds of combinatory connection methods,
with two circuits composed of this basic structure assigned to & simgle note, which can be arranged
serially or in parallel, or made to act as only a sine- wave sound source. In addition, with the
unit sct up as in Figure 1,10, with inclusion of a arcwit that takes one's own output signal and
returns it to onesalf, virtually any type of wave form can be obtamed wia proper adjustment

Fig. 1.10
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An example of the wave form in this case 1s depicted in Figure 1.1

Fig. 1.1
Example output of a-point waveform.




2. CONSTRUCTION AND FEATURES

2.1 Block Disgram
The block diagram is as depicted in Figure 2.1,

LL1 REG: Register

This is 256-byte area register for the storage of data which in turn drive and set the mndividual
function circuits to be explained later. The address map is shown in Figure 2.3, When thic repister
s at initial clear (IC terminal =~67), all is =0" level,

* B: WRITE BUSY FLAG (READ MODE)
The bit in the diagram below is shown being written in. From the time the write command
15 reczived unt) the write is completed, a period of & 68 bits is required, During this time
the flag reads *1”. When continuing data and writing in, it is neczssary to confirm that thys
Mag reads “0" before writing in the next datum.

D XXX T ]
gt

* CT: CONTROL QUTPUT
Bits D« and D correspond 1o output termunals CT1 and CT2 and comprise the External
control cutput port. Al initial clear (IC terminal = “0"), the CT: and CT: terminals read

0" level.

I—..‘,_l'
CT
l L——l-[.']"i
CT2
s KON KEY ON

As shown in the figure below, when entering a key on (off) which corresponds to 2 3-hit
channel number and a 4-bit slot, the sound source begins (ends), Writing in *1” for the fevel
at SN turns the key on, while writing in “07 turns the key off. For the channel number please
refer to the channel number in Figure 2.2. The SN bits Dv, Ds, Ds. and De correspond to
M1, Ci, M: and Cy

<[P D343 D4[Di[DY]
SN CH No




2.1.2 PG: Phase Generator

The phase information nesded to fix the carmer frequency and modulator frequency is
generated here by KC, KF, MUL, DTI, DT2. PMS data from the REG. Also, the production
of vibrato effects by data from the LFO and sound effects due to frequency modulation, etc.
is carried out at the PG.

e KC: KEY CODE {OCT, NCTE)

The key code uses a datum per note, and 3 datum is composed af 7 bits as depicted in
the figure below. The first 3 bits express the octave (8 octaves), and the fast 4 bits cxpress
the note. The relation between octaves and notes on the one hand and intervals on the other
15 depicted in Figure 2.4, A sound frequency of 440.0 Hz can be obtained by setting the
device clock frequency at 3.379545 MHz and entenng frequency dala KC:(OCT =4,
NOTE=10). KF=0, MUL=1, DTi=0, DT2=0, PMS5=4.

P<TD+/D=[D4]D2D: D] DY]

OCT MNOTE

o KF. KEY FRACTION
The key fraction uses a datum per note, and a datum is composed of 6 bits as depicted
m the figure below. With these 6 bits of data you can fix the phase informauon by dividing
the note interval (100 cents) into 1.6-cent segments (s¢¢ Figure 2.4).

[o-]De]Ds[D<dDs[D: D]

]
+

KEY FRACTION

e MUL: PHASE MULTIPLY
Four data set one note, comprised of 4 bits as indicated in the figure below. With this
function you can multiply the KC- and KF-input phase information, as shown in Figure

2.5
N

DT MUL

e DTI: DETUNE (1)

Four data se1 one note, comprised of 3 bits as indicated in the figure above. With this
function you can detune the phase information from the frequency vis-a-vis the KC- and
EF.nput phase information, as shown in Figure 2.6, Also. the phase information from this
DTI undergoes scaling via the key code.



e DT2 DETUNE (2}

Four data set onc note, comprised of 2 bits as indicated in the figure below, With this
function you cano Carry oul gross detuning of the phase information from the freguency
vis-a-vis the KC- and KF-input phase information, as shown in Figure 2.7. This is effecuve
when generating sound effects.

ol [ [ 1 1]

R
D72

e PMS: PHASE MODULATION SENSITIVITY
One datum used to set & note, comprised of 3 bits as indicated in the figure below. You
can obtsin vibrato and trembling sounds from the LFO (low frequency oscillator) signals
that express band width in 8 bits by adding them to the KC and KF. As indicated in Figure
2 8. this sensitivity can be controlled at 8 different levels. The value indicated here abtains
when the LFO output is at its maximum value.

Ppelps X< | |

-\ﬁ._-l'
PMS

21.3 OP: FM Operator

Picks up the phase information from the PG and reads out the sine 1able, The read-out signal
is multiplied by the envelope information from the EG. At end of OF circuit, connection switch
is activated, or you can control the volume of feedback the phase information 1S neccssary.
Here, the FM-modulated signal is transmitied to ACC.

e CON: CONNECTION
One datum used to set a note, comprised of 3 bits as indicated in the figure below, With
this CON, you can construct a distinct 8-note OP circuit configuration that will allow you
to produce all 8 notes with vanous timbre.
Figure 2.9 shows this circuit construclion.

(ICRCECRERERES
P
FL CON = (Fu
e FL: SELF FEEDBACK LEVEL

One datum used to set & note, comprised of 3 bits as indicated in the fignre above. The
FL level can be controlled for all notes as shown in Figure 2.10.



1.1.4 EG: Emvelope Generator

The EG output is multiplied by the signal appearing afier the OF reads out the sine table,
imparting timbre and volume alterations. When the key on is entered at the EG, the EG changes
in the manner indicated in the following figure.

EKEY ON KEY OFF When the attenuatbon volume 5 ex-
KON | E— pressed as a loganthm, the attack changes
exponentially and the decay changes in a

o \\; : straight line.
anenuabon /- 'T_i'_';‘
vilurne The movement from TA to TDI, as
MAX :;-—— well as from TD1 1o TD2, is carried oul

TA i TOI L when the attenuation volume is 0 dB, as
well as at the first decay level (DIL).

» AR: ATTACK RATE
Four data used to set a note, comprised of 5 bits as indicated in the figure below. When
key an is entered at the EG, the attenuation volume diminishes, and after the attack tme
(TA) the attenuation volume approaches 0 dB. The attack time can be set by means of the
AR as in Figure 2.11. Also, the AR is scaled by the key code, so refer to Figure 2,12,

[ <De[D3|D:|D1|Dd]

——
AR

* DIR: FIRST DECAY RATE
Four data used to set a note, comprised of 5 bits as indicated in the figure below. When
the attenuation volume is 0 dB, the EG automatically moves to first decay, obtaining first
decay level, This first decay time (TD!) can be set by means of the DIR as in Figure 211,
Alse, DIR 15 scaled by the key code, so refer t Figure 2.12.

[ PxXP<Ip<os[o:p o]

DIR

¢ DIR: SECOND DECAY RATE
Four data used 1o s21 a note, with a datum comprised of 5 bits as indicated in the figure
below. When the first decay level has been passed, the EG automatically moves to second
decay and remains in this state until key off. This second decay ume (TD2) can be sct by
means of the D2R as in Figure 2.11. Also, D2R 1s scaled by the key code, so refer 1o Figure

292
[ [ D<loeosipiipiipd

[ —
DIR




e« RR:. RELEASE RATE
Four data used to sct a note, with 2 datum comprised of 4 bits as indicated in the figure
helow. With kv off the EG begns release and attepuation advances toward the maximum
sttenuation volume (96 dB). The relense time (TR) can be set by means of the TR as in
Figure 2.11. Also, RR 15 scaled by the key code, s refer to Figure 212 Note that because
the RR contains one less bit than either DIR or 2R, resolution will be poor.

[T 1 [_Ipip:loing

e e
RR

e KS: KEY SCALING
Four data used 1o set a note, with a datum comprised of 2 bits as indicated in the figure
below. The KS scales the AR, DIR, DIR. and RR rates according to the key code, and this
scaling can be controtied wia four different levels as indicated in Figure 2.1

oo 1 [ | [ 1

e
KS

The sttack, first decay, second decay, and release limes are set by cach rate after it bas
besn scubed.

s« DIL: FIRST DECAY LEVEL
Four data used te set 4 note. with a datum comprised of 4 bits as indicated in the figure
helow. When EG passes this level 1t automatically moves from first decay o seeond decay.
With 2 3 dB resolution, each bit weighted as indicated in Figurz 2.13.

ool 1 1 1]

R
mL

e TI: TOTAL LEVEL
Four data used ta set 2 note, with a dstum compnsed af 7 bits as indicated in the figure
helow. The EG calculates the tatal level (expressed as alteauation volume) operated by the
EG with respect to cach time and outputs this figure to the OP, controlling the timbre
(modulation) as well as the volume Minimum recolution is 0.75 dB, with the bits weightad
as indicated 1o Frgure 114

£ De DAD4ID1 D3 D1 o]

i
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e AMS: AMPLITUDE MODULATION SENSITIVITY
Onpe datum used to sct a note, comprised of 2 bits 2s indicated in the figure below. The
EG can carry oul amplitude modulation using (8-hit) LFA data from the LFO. Maximum
amplitude modulation can be set as indicated in Figure 2.13.

T T T ooy BRI L 1]
h_'_.—l‘ I—‘d—’
M5 AMS

l
EN DIR

You can decide whether or not (0 modulate a particular slot by using the AMS-EN switch
when carring out amplitude modulation. AMS data is set for every channel.

2.1.5 NOISE: Noise

When the NOISE control is on ENABLE, the 32nd slot 13 changed to the noise siot. The
noise O is controled by the NOISE GENERATOR clock externally and can be changed. Also,
the envelope uses the 32nd slot for the envelope function, but at this point transformations arc
not logarithmic: the attack undergoes cxponential change and the decay undergoes straight-line
change.

e NE: NOISE ENABLE
NE is available if the (D7) bit is sct al ~1*. making the 32od bit slot the noise slot.

D DDy D
g’ —_—
NE NFRQ

e NFRQ: NOISE FREQUENCY
The relation between NFRQ and noise frequency s

d (KHz)
; o r———— =13579. M2 dd f
{ sorse (KHz) T2s(NFRQ) om=13579.545KHz  (YM 151 added clock frequency)

and can be changed throughout a range of from approximately 1.5 kHz 1o 111.9 kHz

A1 this point the noise period value is

27 -1

T noue (SEC) ’m

and can range from approximately 37.5 sec 10 1.17 sec.

2.1.6 LFO: Low Frequency 0sC
The LFO, which can control oscillation waves over 3 wide spectrum (from approximately
53 MHz to 0,008 Hz), sclects one Wave form from among several available, providing sound
source frequency modulation and amplitude modulation.

At this point. the output level can be controlled with the signals used for the frequency
modulation and amplitude modulation.



e LFRQ: LOW FREQUENCY
With the following 8 bits the oscillation frequency can be sel as indicated in Figure 2.16.

!p4n4nqn4n4u4u4qg'
LFRQ ’

s W: WAVE FORM
With the following 2 bits 4 different types of frequency (PM) and amplitude (AM) mo-

dulation can be outpul.
(1 DXEIKIXp
[

W

Wl {EM) 1AM

" i“/,—f’ﬂw il\R

- ] |
PO l[_\/\/
k- il]- NEHEE) i (NORED

e PMD/AMD: PHASE MODULATION DEPTH/AMPLITUDRE MODULATION DEPTH
Fach datum is composed of 7 bits, with the daw assigned 1o the first bit distinguishing
hetween PMD and AMD. The PMD and AMD control the frequency modulauon/amplitude
medulation signal cutput level to a resotution of 1/128. As you may have guessed from the

previous section on wave forms, the PMD-controlled item 15 the 2's complement and the
AMD-controlled item is binary.

[o-[oe[bsID4Ds[D:[DiDA

-, — -
PMD of AMD
F

F=1_.PMD

F=0..AMD



e TEST® (LFO RESET)

The LFO output wave form is reset by entering "1™ or ~0” int the bits depicted in the
diagram below from among the test signals when turning on the umt. The process will restarn
from the left edge of the previous wave form, providing synchronization once the VErous
medualations are activaled

¢ NOTE: Thisisa TEST-use signal; entering level 1™ data in & place other than the designated
bit will cause the device to into the test mode.

[0-Deins]DalDs D3{ilD4
I._r.#

I‘—'-"'LFD RESET

21.7 Timer

The Timer acrually consists of two different timers: a pre-set 10-bit Timer A and a pre-set
%-bit Timer B. Both timers can be started and stopped. When there is an overflow, these umers
function to insert a flag into the data bus. Also, for Timer A there is 2 key-on function that

is activated when there is an overflow, At this point it is mecessary stop the interrupt, and there
is 4 control for this as well.

o CLKAI/CLKAZ
As indicated in the following diagram, these are composed of 2 words of 10 bits. With
these, Timer A generates an overflow at the indicated perniod.

[oJob:poi|D:{D: D4
CLKAI
DDA DADAX D1 Do
‘u—,’—f
CLKAZ
[ CLKA! lcLkaz)
MER Ls8
NA

64(1024-NA)
dw (KHz)

O ew=13579.545KHz  (YM2151 added clock frequency)

Ta ime)=



« CLKB
Composed of § bits as indicated in the following diagram. With these, Timer B generales

an overflow at the indicated period.

[o-lpelDsind] D3DaD1Dg

L —
~

CLKB

To (ms) = 1024#(256-CLKB)
ne (KHZ)
m oeM=3579.545KHz  (YM2I51 added clock frequency)

e LOAD
The start/stop action of timers A and Bis controlled with the 2 bits depicted in the following
figure. Entering “17 starts the timers, while entering “07 stops them.
(AT T 1 [oiog
‘—H"-‘
LOAD
l l_" Timer A start
—= Timer B stan
¢ F RESET

These 2 bits reset the flag register contents indicating that the timers mentianed previously

have generated an overflow (“1" resets).

(Xeded 11 1]
\_‘._—n‘
F RESET
N L. Timer A fag regisier rescl
Timer B flag register reset

¢ [RQEN
“These 2 bits enable you to inhibit the flag regster indicating that

previously have generated an overflow.

[ Ioelod 1]

e
1R INH

' L"' Timer A IRQ EN
Timer B IRQ EN

the Timers mentioned




e O5M

Entering “1” in this slot enables you to cnter a key-on in all sound source slots when
Timer A generates an overflow.

PP 1 11111

C5M
L- Timer A

K.cy-on can be given to ali dots of the sound penerator,

e IST: (READ MODE)
The 2 bils 1o be discussed below indicale the status of the flag remster. When the IRQ

pin terminal reads “0”, one of the 2 flag registers will indicate that the averflow from either
Timer A or Timer B and that the level status reads i

BTN
\_‘_f

IST

‘ L"‘ Timer A FLAG
Timer B FLAG

2.1.8 ACC: Accomulator

This functional unit takes the L'R control signal from the register. inputs the musical signa!l
data into either the L seguence or the R sequence, or into both the L and R sequences simul-
taneously, and accumulates it The accumulated L/R sequence signals are then alternately output
to the serial in mantissa 10- bit (including the sine bit) and index 3-bit offset binary format from
the LSB. (Refer to Figure 2.17.}

e LR: LEFT CHANNEL ENABLE RIGHT CHANNEL ENABLE
This is the control signal for used to divide the 2-bit signal from the OP between the Left

and Right sequences or input it t the simultaneous dual sccumulator, as indicated in the
followmg figure.

o [T 1111
——

B L

RIGHT CH. ENABLE
LEFT CH. ENABLE



| Block Diagram
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Fig- 2.2 Slot Designations
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Address Map (1), WRITE MODE Address Map (2); WRITE MODE
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Fig. 2.4 KEY CODE, KEY FRACTION

C ¥ITH: C 4185H
D~ [0]i2]3lalslslr
oct |01 2l3te]s]alr
Dy~Th |alolz|alste|aleim|iziiniie
Mo |C| DD E|FIF|GIGTAAT]B|C
[]
D.~0, (0f0] ] o |12im o uw:[ _ ial
KF |
iCea) |0 - 14 BT SN b . [

Fig 2.5 PHASE MULTIPLY

MUL=D,~0g ol l2alalals]a]~]ulslwinfiziia]alss
MULTIFLY o pfzlalals]|al v iale iz

-

Fig 2.6 DETUNE(]) DT!1=(D:-Ds), OCT =(D+Ds), NOTE =(Ds-Dn)

OTl=0 OTl=l OT1=2 OT1=3 | OT1=0 OTI=l DTi=2 OTl=3
OCT  MOTE | o-CEwr G-FRED, fue)
Q o 0,00 | 0,000 | 5.02% 0,038 | O} | 0,000 | ©.053 | 0. 17
] 1 0. 000 | O 000 | 4,720 8. 845 | 0,000 | 0,000 | O.05T | 0. 107
-] F s 0,000 | 0. 000 | T.95% | Fo000 | QL0000 | 0,000 | 0.08T | 0,107
L] 3 O.000 | 0.000 | 2.9F7 ) 3.980 | 0,000 | 0 000 | O.0FT | Q. 107
i 1] O.00) | T.815 | S 025 ) S.029 | QL0000 |0 953 | 0. 107 | 9,107
1 H Q.00 | JT 1090 2. 729 | ALTIE | 0000 | OLOST [0 10T | 00160
i F D.000 | 1,778 F.555 ) 5,330 | 0.000 | O,057 (0,197 | 0. 16D
t T | o.000 ) t.49s ] 2.990 | 4482 | 0,000 | 0.053 | 0107 | D.1aD
2 L] 0,000 | 1.758 | 2.519 | 5.025 | 0.000 |O0.053 | 0. 107 | D203
F ] D000 | LLOST | JLIT0) 4,225 | 0,000 | 005D [ 0. 0140 | & 223
2 2 0,00 | .88 | J.64T | 3558 | Q.000 | 0007 | 0. 140 | 0213
2 3 Q.000 | Q.78 | 2.242 | TLTIS | O 000 | QL0853 | DL 16D | DL 28T
3 L] D000 | 1L.2%38 | 2,515 | 3. 143 | DLo00 | .10 | 0,213 | G247
3 i Q.0e) | LOST | Z.104 ) F0T0 | O.000 | 0.007 | 0.213 | 0. T30
3 2 |o.ooc|o.Bey| 1.77E | 2.847 | O.000 | 0,107 | 00213 | 0.320
k| 3 .00 | 0.TAR | L.BET | 2 618 | 0,000 | 0L 107 | 0.3ET | 00372
4 o |o.o00 | e.a2e] .92 ] 20515 | OO0 | G197 | 0,247 | 0,427
4 1 0.000 | 0.7 1.EBS | 2004 | 0.000 | O 140 | 9. 350 | 0,427
4 2 [0.000 | 6.887 | 1.334 | 2,000 | 0,000 | 00140 | 0.T20 | 0,480
. T e 000 o.Ss | 10| 188 | 0.000 | O.140 | 9.373 | 0,533
] 0 |(0.000 |o.629 | 1.758 | 1.727 | 0.0 | 0.213 | 0427 | 0,597
= L g.ooa [o.520] temr | 1.mBs | o.o00 | 0.71T | 0. 477 | 0L a0
L} 2 (o000 |0.44% | 1001 | 1.84% | 0,000 | 0.217 [ 0. 480 | 0493
5 I le.ooo]o0.ea7| 0.7 | 1308 | 0.000 | 0,257 | 0.53T | 0. T47
& o |C.000 | 0.393 | 0,845 | 1.2%8 | 0.000 | 0.247 |0, 587 | 0.853
& H 0.000 | 0.397 | 0.793 | 1,123 | 0.000 | 0. 3220 | 0,540 | 0,907
& 2 |o.o00|0.330 | 073 | 1.0ms | 0.000 | 0.720 | 0,893 | 1,013
& 3 |o.000| 0,327 | 0,658 0,935 | o.000 | 0.3 Lo 7er | 1,087
7 o 0.000 | 9,335 | 0,827 |0.885 | vc.000 | 0. 837 [0.853 | 1,172
r ] Qoo | o, T80 | 0,382 | 0,088 | 0,000 | O, 43T | G0 1 1LUTT
7 2 GoDond | 4. 2%0 | 0923 |0 Ba% | 00000 | 0,480 | 1,007 [1.5T72
? 3 | 0.000 | 5.274 | 0,467 | 0.86% | 0,000 | 0.53T | [LO&F [ 1.173




Fig. 2.7 DETUNE(2)
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Fig. 2.8 PHASE MODULATION SENSITIVITY
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Fig 2.11 ATTACK, DECAY TIME

* [n Figure 2.12, the 6 bits of the RATE after they have undergone key scaling are divided
in two parts and are thus expressed as the first 4 bits and the last 2 bits.

The =(10% ~90%)" and “(90% ~ 10%)" tables express the amount of time it takes for the
level 1o reach 90% from 10% and from 90% to 10%.

* The “(96 dB~0 dB)" and “(0 dB~96 dB)" tables express the amount of ume 1t takes for
the level to reach 100% from 0% and from 100% to (0%.

= NOTE: These tables assume ¢u = 3.6 MHz.
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Fig. 2.12 KEY SCALING

(*) RATESs that have undergone key scaling have doubled the input rate (R) and added the
values listed 0 the table below (Rxs).

{**) AR, DIR, and D2R usz the valucs entered in the register for input rate (R). However, for
RR a calculation of double the values entered in the register plus | has been used for the
input rate (R).

[RATE=2+R + Rxs| When calculation results yield a value greater than 63,
assume &l RATEs = 61

T R: Input rates

T Rss: The values histed in the following table, found by using the KEY CODE and KS5.

O However, the KEY CODE used here refers to the KC' of the last 2 detached bits of a
note, as indicated in the following diagram.
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Fig 2.16 LOW FREQ. OSC
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2.2 Pin Wiring

The YM2151 uses a 24-lead dusl in-line package. The terminal signals are indicated in the
foliowing diagram.

Top View
vaanoie ) o 24P eMm
RG g2 1np at
& O3 2 Voo - 8V
Y = HE so
wWR o= Qg §HI
D O& ypqms 9P SH2
c a7 5 o7
(o A= ] 170 D
cr: g9 6@ D
oé oo 15 b
VGRS 1] KBE m
o gn 110 o2

121 Pin Fopctioos

® Do~Dr: Address/Data Bus (mput/output high impedance)
A multiplex bus that can be used for both address and data; inputs an 8-bit paraliel signal
between an external device and the internal register.

o AD: Address/Data Select (Input)
When A0="0", the Do~D-: signal is processes as an address signal; when Al0="1", the
De~ D signal 15 processed as data

s WR: Wnie (Input)
When there is a wnite signal, the signals in the bus can be entered.

e RD: Read (lnoput)
When there 15 a read signal. the intemal signals can be read out via the bus.

e CS: Chip Select (Tnput)
When there is a chip select sipnal, the AQ, WR, and RD signals become operative and
the Dv~ D= bus data can be entered in the internal regster or internal data can be read om
on the Do~ D bus.

e IC . Inital clear (Input)
Internal registers and circuits are nitialized when this terminal reads “0™.

* iRQ: Interrupt request (Outpur: Open drain)
If either of the 2 types of timer counters begins a carry out, this signal will read oul a
“07 level and request an interrupt from the CPU. Then, with the CPU's readout of the data,
the unit will determine from which timer the interrupt request has been made and will process
the interrupt.



CT1, CTY: Control 1, Control 2 {Output)

This is the terminal that is used (o control an external device and should read “0" jevel
when at imtal condition.

SO: Senal Output (Output)
Takes the tone signal divided between the 2 left and nght channcls, cutputs it as serial
data, and sends it to the YM3012 D/A converter specially developed for use with the YM215L.

SH1, SH2: Sample and hold

Used to pick up the serial data supplied to the YM 3012 D/A converter, and for sampling
hold after analog conversion.

¢M: System clock {(Input)

Inputs the clock $M that drives the YM2I151, which 15 intemally broken down to and
used at 1/2 the frequency. The M s the reference for the tone signal.

#l: Clock For D/A (Output)

This clock drives the D/A and operates at the same frequency as the clock inside the

YMII51 Also, when the ¢1 level shifts from ~1™ to 0", the :RQ. CT1, CT2, TO. SHI,
SH2, and SO signals all change

Voo: Power Supply (Input)
Normally supplies at + §V.

V¥ss: Grand (Input)
Cornects the system grand.



3. DEVICE SPECIFICATION

3.1 Maximum Ratings

Voltage Range

-03V ~ + TV

Operating lemperature

D°C ~ + T°C

Storage lomperature

-%0°C ~ +125°C

3.2 FElectrical Characteristics

MIN]  [TYP]
1) operating supply voltage (Vss to Voo) 4.75
2) clock [6M]
Voliage level 0" —0.3
Voltage level 1" 20
Rise time (Fig.3-1) Tr
Fall ume (Fig.3-1) T
ON ume (Fig.3-1) Tox 100
Frequency FeM 30 3.58
Imput capacitance CeM
Fig. 3-1
PPHASE DATA
4y
oM
00 &V
Tr TON ™
e

1iFahd

[MAX]
5.25 v
0.8 v
Voo v
50 ns
50 ns
ns
4.0 MHz
10 pF



3)

4)

6)

8)

[MIN] [TYP] [MAX]
ALL INPUT

Voltage level =0 -0.3 0.8
Voltage level =17 20 Voo
ALL OUTPUT

Voltage level 0" -0.3 0.4
Voltage lovel =17 2.4 Voo
[AO, WR, RD, ¢M]

Input Leak Current (Fig.3-5 Lo

{at 25°C Vi=0-Voo) =10 10
[IC. C§)

Ioput Curremt (Fig.3-6) li¢ (al Vop=5V) 10 60
[TRQ*, CT1, CT2, DO-D7, SHI, SH2, SO. ¢1]

Load Current (Fig.3-7) I {at Vio=04V) 2
* OPEN DRAIN

WRITE/READ TIMING (Fig.3-2a. Fig 3-2b)

Address Set-up Time (Tas) 10

Address Hald Time {Tau) 10

€S WRITE WIDTH (Tew) 160

WR WRITE WIDTH (Twn) 100

WRITE DATA Set-up Time (Tos) 50

WRITE DATA Hald Time (Tonw) 10

READ DATA Access Time {Tacc) 180
READ DATA Hold Time (Tour) 10

ns

nx

ns

ns



[MIN]  [TYP] [MAX]
9) [¢1]

Risz ume (Fig.3-3) Tni 180 ns
Fall time (Fig.3-3) TN 120 ns
Load capacitance CL (Fig.3-7) 0 pF

10) [TRQ, CT1, CT2, SO, SHI, SH2)

Rise ume (Fig.3-3) Tr 250 ns

Fall time (Fig.3-3) TT 250 ns

Load capacitance CL (Fig.3-7) 100 pF
11) POWER Supply current Ioo 120 mA

12) POWER Dispation Pp (st Voo=35.25V) 630 mW



Fig 3-2a WRITE TIMING
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NOTE: Tos and Toux use as a reference either €S or WR, whichever has attained High
Level.

Fig. 3-2b READ TIMING

= W\ S/

MNOTE: Tacc uses as a reference cither CS or RD, whichever 15 the last to attain Low
Level.

Tonr uses as a reference either CS or RD, whichever has attained High Level.
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Fig 4.1 SYSTEM BLOCK DIAGRAM
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4. INTERFACING

Figure 4.1 is a block diagram of the basic configuration of the unit, including the micro-
processor or microcomputer, DA converter, and speakers, in addition to the YM2ISL As it is
possible that you may alter the data if you operate this device without synchronizing it with
the microprocessor or microcomputer, you can drive the unit by using a separate clock generator
to achieve the reguired sound levels.

With the YM215! and the DAC configurated as shown in Figure 4.2, you can have both
teft and right, 2-channel output.
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