EASY SOUND - EM58000 SERIES
TINYCONTROLLER-BASED
DUAL CHANNEL SOUNDPROCESSOR

GENERAL DESCRIPTION

EM58000isaseriesof single chip dual channel 1C with voice synthesizer/dual tone melody/dual tone sound effect.
The dual channel can be (voice + voice), (voice + dual tone melody) or (voice + dual tone sound effect)
simultaneoudly. That contains some input and 1/O ports, and atiny controller. By programming through thetiny
controller, user's application including section combination, trigger modes, control outputs, |R communication,
and other logical function can be easily implemented.

FEATURES
EM58001 | EM58101| EM58200| EM58300| EM58400 | EM58500| EMS58600 | EM58700
TOTAL ROM(bits) 10Kx10 | 16Kx10 | 32Kx10 | 64Kx10 | 128K x10| 256Kx10| 512Kx10 | 1024Kx10
PROGRAM ROM (hits) 8K x 10 32K x 10
RAM (nibbles) 2 | & 128
PORT1 [input](pins) - 4
PORT2[1/0](pins) 2 | 4
PORT3[1/Q](pins) 4
VO(pins) 1 | 2

* Single power supply 24 V~55V.

* Port1 and Port2 with wake-up function, Port3.2 with programmable IR (38 KHz carry) communication
function.

» Power down mode for saving power consumption.

 Single ROM for voice, melody, sound effect and program data.

* Readable ROM code data.

* One 6-bit timer overflow control.

» Two stacks for subroutine calling.

* Dual channel output simultaneously : (voice + voice), (voice + dual tone melody) or (voice + dual tone
sound effect).

* 5-hit ASPCM synthesizer.

 Dual tone melody/sound effect generator with programmable envel ope.

« Multiple playing speedsin 2 KHz ~ 32 KHz for voice playback.
« Multiple tempos and variable beats for dual tone melody/sound effect playback.

« Multiplelevelsof volume control.
« Fixed current D/A to drive external connected transistor for audio output.

* This specification are subject to be changed without notice.




v

EASY SOUND - EM58000 SERIES
TINYCONTROLLER-BASED
DUAL CHANNEL SOUNDPROCESSOR

PIN DESCRIPTIONS

Symbol 110 Function

P1.0 I Bit O of Port 1. (not for EM58001, EM58101)

P11 I Bit 1 of Port 1. (not for EM58001, EM58101)

P1.2 I Bit 2 of Port 1. (not for EM58001, EM58101)

P1.3 I Bit 3 of Port 1. (not for EM58001, EM58101)

P2.0 /0 Bit O of Port 2. (not for EM58001)

P2.1 /0 Bit 1 of Port 2. (not for EM58001)

P2.2 /0 Bit 2 of Port 2.

P2.3 /0 Bit 3 of Port 2.

P3.0 /0 Bit O of Port 3.

P3.1 /0 Bit 1 of Port 3.

P3.2 /O Bit 2 of Port 3. The pin can generate 38KHz square wave.
P3.3 1/0 Bit 3 of Port 3. The pin can be treated as an LED output flashing with volume.
vDD I Positive power supply.

OSC I Oscillation component connection pin.

VSS I Negative power supply.

VOl @] Audiol output.

VO2 @) Audio?2 output. (not for EM58001, EM58101)
TEST For testing only

ABSOLUTE MAXIMUM RATINGS

Items Sym. Min. Max. Unit
Supply Voltage ViV -0.3 6.0 \
Input Voltage Viu V03 V0.3 \
Operating Temperature Toe -20 70 °C
Storage Temperature Tee -55 +125 °C
ELECTRICAL CHARACTERISTICS

Parameter Sym. Min. | Typ. | Max.| Unit Condition
Operating voltage Voo 24 30 55 \%
Standby current loos - - 10 PA V=3V
Operating current I o0 - - 250 PA V=3V, No load
Drive current of P2,P3 lop 20 30 - mA | V=3V, V =24V
Sink current of P3 [ 2.3 35 - mA | vV =3V,V =04V

* This specification are subject to be changed without notice.
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Parameter Sym. Min. | Typ. | Max. | Unit Condition
Sink current of P2 loss 2.3 35 - mA | V=3V, V=04V
(after KEYB)

Sink current of P2 loss - 30 10 MA | V=3V, V =04V
(before KEYB)
Input current of P1 Iy - 30 10 MA | V=3V
Output current of VO1, VO2 o 4.0 5.0 60 | mA |V =3V,V_ =07V,

two channel full scale output
Oscillation resistor Rose - 470 - KQ |V,,=24V~55V
Oscillation frequency Fose 0.9 10 11 MHz | V=24V~ 5.5V
Oscillation frequency AF . -10 0 10 % V ,=2.4V~ 5.5V
deviation Fose

APPLICATION CIRCUIT

In the following application circuits:

*1 : For heavy loading application, adding an electrolytic capacitor between Vcc and Ground is recommanded.
The recommanded value for button cell application is 10uF.

*2 : The recommanded value for button cell application is 750Q or less.

10-key Application Circuit For EM58001

vcc

TR1 TR3 TR5 TR7 TR9
e . - e e
1 O O— O O O— I—O O—
r L
9 TR2 TR4 TR6 TR8 TR10
VDD —- — e — —
10 3 o 0O O—¢ —O0 O0—¢ o—e o—e
osc P22 | l_ r
P23
P30 [
e BE
P33 2
_L—llvss vor |2 vee

EM58001

* This specification are subject to be changed without notice.
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20-key Application Circuit For EM58101

vee
(o]
TR1 TR5 TR9 TR13 TR17
—— e i
TR2 TR6 TRI10 TR14 TR18
e e —— - -.-0—0
TR3 TR7 TR11 TR15 TRI9
VCC*]' Il . | e —— O+o ®
9 1 ‘ ‘ ‘ TR20
VDD P2.0 TR4 TRS TR12 TR16
10 P21 e e —— e e
0sC P2.2 — |_O o—e
05 ro o— ro ro (e} rO o—e
P3.0 g
—Llrest 2% 7
P33 |8
_L—llvss vo1 3
= EM58101 vee
NPN
L
20-key Application Circuit For EM58200~EM 58700
vce
o
g TRL p_TRS a_TRO AL_TR13 g _TR17
p TR2 p_'R6 b a_TRI10 m_TR14 g TRI8
ﬁ o—9 o0— |—O
a R3 . A TR11 TR15 —a_TRI9

1l
L[]
I

o—+
et R4 I —B_TR8 A_TRI2 _._TR16| A TR20

o—e¢ [—© —0
lpo  rofl2
P11 ppifl
“ ‘31 P2 P2l
\V/e'o] P13 P2.3 8
P3.02—
vDD  p31p0—

osc  p32fl
TEST  P33p2—
VSS Vo1 17 VCC
vO2

* This specification are subject to be changed without notice.
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32-key Application Circuit For EM58200~EM 58700

vCC

NPN

Rb? J_

12 vss  voil|iZ )
Ve - L —Df{TEsT Pe3fi2 =
vee = 13| OC pa2fil
vDD  p31j0_
vo2 P30l
‘3‘ P13 p23f8
NPN S| PL2 P22 L
S PLL P2l 6
J_ RE2 PLO  P2O|2 !
- = ?10K
= D1 : 0K | D2 10K | D3
la la
VCg T¢ T¢ 14
TRL TRS TRY TR13 TRIZ, TR21, TR5m.  |TR2,
o o—¢ o3 - 1—0-.5—*1—0'.3—41—0'.5—11—°°—<|—5.'°—<

I TvRG Tle TR Al - el e | TRl
T‘le. el Ol - TRI18; TR22, [TR26:

TR3 TR7 [TR15 i om |TR23 TR27 g [TR3La.
l_Sl‘.;‘_‘ 1_0.-5_‘ T%o"%—q TR e —5
TR12, TR16 mllle e [TR3 sl
TRAE. | TR8B= a TRoosR;  [TRo4gR;  |TRog Razs
64-key Application Circuit For EM58200~EM 58700
vee
NPN
L
vee ig vss  vorjiL L
" L — TEST P33 12 -
vee = 3| OC P32 11
vDD  p31|i0
voz  paoj2 !
4 = ?OK
NPN 5 PL3 P23 575 D1 éOK D2 310K | p3
2 > P1.2 P2.2 VCC ¢ A e e
Rb dp1 p2af® ° ' D ™
= PLO  P20[— TRL TRY TR17 TR25 TR TR4L g |TRAQm. |TRSZa
TR2Gulllen
e o T S T e .
TR3 TR1L TR19 TR27 TR3§ a TR43 TRl | TR5Qm
TRZ0, TROB—me 2 TRE0
w Tfi?o* 1—0‘ Tfﬁio* TRA4 sl [ TRS2 e Jal
= TR29,
TRosA | TRiGa,  [TRoL ROsa. [TRe7 TR45 TRe38 _[TR6
TR, TRI4, TR2.m= |TR30am. |TR38 TR46 [TR54, TR62in
5—8" £_°-.- 1—oo—<;—oo—<£—o"'o—<5—o"3—<1—o"'o—<|—oo—<
'[&70_._ TIRLOH T%Eo-l- Tfﬂ-o-.' Tm—l— TRA47 Tw T'Fﬁ%ln
TR32
1&3‘,._ Tlpﬁgal_ TR#O-.- 1_o-l- T§4_o°-l- TFiﬁo-l- Tw T'R%l-

* This specification are subject to be changed without notice.
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128-key Application Circuit (A) For EM58200~EM 58700

vCcC

vee Bfvss  vorllZ L
TEST pP33|L2 -
osc  pa2fil
vDD  p3.1}i0

voz  paol2 !
P ?10}(
PL3  P23|8 D1 éOK D2 310k | p3
PL2  P2}L vee e e Iy
PL1  p21| 6 [ v " ™
PLO P20}

TRL TRQ TR17 TR25 TR33m. |TR4L g |TRAQm. |TRSLm.
e e o
TR2
ij.-. Tle TA%I- ‘__%l- TRYpHs \TRi2sE: [TRSGsmg | TRSGAS
TR3 TRIL g TRI9_, TR u. |TR35m. |TR43_m. |TRS: Tlﬁg.._
TR20, TR28 alllen TR6!
TRl TR 2wl ~ 5 TR3Cmlllen TR#SI- Tﬁg;l-n

—o°
TROLallee | TR2O e . e i |TRG:
'E%l- T.Rl?—l- 5 5 T537 T|i45 TR53u >
TRE e TRI: TR2le |TRO.m. |TR38.m. [TR46 [TR54, TR6.
—5 ,_04"' 5 0—9 [0 0—¢ 15 5—o [—5 Ot o—t

4

fﬂal'o— TRIS*S Ti@r‘a— Tﬁilf.'o— TE’-’&T"o—q T%ﬂo'.'o— T§55F.'o—< REE e
[ResR | TRIGE; | TR2ghs TR%5%5 |TRioshs [TRiSsHg [TRoGs™"s |TROG™S |
+ + 3

128-key Application Circuit (B) For EM58200~EM 58700

L9

E&ED— WV E>— N2 E— W E—— W — 2

10K 10K 10K 10K

S 10K @ '\/\/\/ L13 @ '\/V\/ L15 - | ‘

L9 L10 L11 L12 L13 L14 L15 L16

TR65 g TR73 g TR8L 4 TR89 5 | TRO7 @ |TRI05 g [TR113 m. |TRI2L a
O o—e O —0 9O 0% 0 0—¢ 0 0O—¢ O O—¢ —O0 o—¢

4

TRS TROOln | TrRi22-m
TR7 il uanllle T‘Fﬁ%l- TR10Gme  [TR114 3

TRE6,
@ &S o—e o 5 £ 05— "ELS 0—9 =0

TR67, TR75, TR83_g TROL g TR m. |TR107_m. [TR115_m. |TR123 g
,_—8.3—1 5" 0 0—¢ —0 0—¢ O O—¢ O o0—d

O O—¢ —0 O0—¢ [0 O0—¢
= TREGR, [ TR7Gm. [TRE4-m, |TROZ;E; [TRioO-ES 1TRI08 TR116 8 | TR124 miln
@ —0 O—¢ —O O0—¢ [—O O—d O—9 [—0 O— ‘_—5.3—1 =0 0—¢ —0 O—d¢
R R TRI3, -
@ T?E’S" T'R7,_73" TR‘_—BSF.?)—c o ey R'll_°01-l-°_‘ TR%_‘TRMH = d TRIZ25z8
TR0, TR78m. |TR86mmm |TR%.m. |TRIO2 TR110 TR11S il | TR126 ol
o 5_8.- = 1—00—01—00—05—3.'0—05—5.'0—1 [—C o—¢ [—0 o—¢
D TRI1s8s TRI%ES T;ﬂ;l-o_ .T‘Ffi%l-o_ [[RI0S-Me | TR111Me [TRI10Es ITRI27 Mo
P22 > t & ) S & I
TR80, TR8S, TR, - o |TR128=ne
@ T§_725"°_ L_s'a_ RE8gHs | TRGzg IT 51148.' TRilz s [TRIZ0 8= |

* This specification are subject to be changed without notice.
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PAD DIAGRAM
VO1
4
(0,0)
VDD EM 58001
P3.3
6 |
P32 P31 P30 P23 P22 GND OSCTEST

Chip Size: 1300 x 1500 um
For PCB layout, | C substrate must be connected to Vss.

Pad No. Symbol X Y
1 NC
2 NC
3 VOl -402.0 421.4
4 VDD -418.4 -1254
5 P3.3 -418.4 -269.3
6 P3.2 -440.4 -523.4
7 P3.1 -318.8 -523.4
8 P3.0 -198.2 -523.4
9 P2.3 -76.1 -523.4
10 P2.2 46.3 -523.4
11 NC
12 NC
13 GND 190.5 -523.4
14 osC 3215 -523.4
15 TEST 4427 -523.4
16 NC
17 NC
18 NC
19 NC
20 NC

* This specification are subject to be changed without notice.
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PAD DIAGRAM

VO1

_|_

0.0

VDD EM58101
P3.3

l6] [7] [8] [o] lol [u] fa2] [1a] [aa] [as]

P3.2 P31 P30 P23 P22 P21 P20 GND OSC TEST

Chip Size: 1500 x 1400 um
For PCB layout, | C substrate must be connected to Vss.

Pad No. Symbol X Y
1 NC
2 NC
3 VO1 -512.0 3910
4 VDD -528.4 -153.7
5 P3.3 -528.4 -284.7
6 P3.2 -564.8 -498.4
7 P3.1 -443.9 -498.4
8 P3.0 -323.0 -498.4
9 P2.3 -200.9 -498.4
10 P2.2 -78.5 -498.4
11 P2.1 43.9 -498.4
12 P2.0 166.3 -498.4
13 GND 3105 -498.4
14 osC 4415 -498.4
15 TEST 562.7 -498.4
16 NC
17 NC
18 NC
19 NC
20 NC

* This specification are subject to be changed without notice.
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PAD DIAGRAM

TEST
4 osC
V02 00 oD
EM 58200 PLO
PL.1
VoL El P12
P13

VDD P33 P32 P31 P30 P2.3 P22 P21 P20

Chip Size: 1700 x 1750 um
For PCB layout, |C substrate must be connected to Vss.

Pad No. | Symbol X Y Pad No. | Symbol X Y
1 NC 15 P2.3 232.4 -628.4
2 NC 16 P2.2 354.8 -628.4
3 NC 17 P2.1 477.2 -628.4
4 NC 18 P2.0 599.6 -628.4
5 NC 19 P1.3 588.4 4537
6 NC 20 P1.2 588.4 -331.3
7 NC 21 P1.1 588.4 -208.9
8 VO2 -572.0 172 2 P10 588.4 -86.5
9 VOl -572.0 -4015 3 GND 588.4 57.7
10 VDD -383.4 -628.4 24 0SsC 588.4 188.7
11 P3.3 -252.4 -628.4 25 TEST 588.4 309.9
12 P3.2 -1315 -628.4 26 NC
13 P3.1 -106 -628.4 27 NC
14 P3.0 110.3 -628.4 28 NC

* This specification are subject to be changed without notice.
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PAD DIAGRAM
TEST
0sC
o 00 GND
V 1
EM 58300 P10
PL1
P1.2
voi| [9]
PL3
VDD P33 P3.2 P3.1 P3.0 P23 P22 P2.1 P2.0
Chip Size: 1700 x 2000 um
For PCB layout, | C substrate must be connected to Vss.
Pad No. | Symbol X Y Pad No. | Symboal X Y
1 NC 15 P2.3 232.4 -7584
2 NC 16 P2.2 354.8 -758.4
3 NC 17 P2.1 477.2 -758.4
4 NC 18 P2.0 599.6 -758.4
5 NC 19 P1.3 588.4 -583.7
6 NC 20 P1.2 588.4 -461.3
7 NC 21 P11 588.4 -338.9
8 VO2 -572.0 -147.2 22 P1.0 588.4 -216.5
9 VOl -572.0 -531.6 23 GND 588.4 -72.3
10 VDD -3834 -758.4 24 OSC 588.4 58.7
11 P3.3 -252.4 -758.4 25 TEST 588.4 1799
12 P3.2 -1315 -758.4 26 NC
13 P3.1 -10.6 -758.4 27 NC
14 P3.0 110.3 -758.4 28 NC

* This specification are subject to be changed without notice. 10.15.2001 TS
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PAD DIAGRAM

—+ TEST

(0,0) osc

EM 58400 oD

Vo2 PLO

P11

VoL El P12

PL3

VDD P33 P3.2 P31 P3.0 P23 P22 P21 P20

Chip Size: 1700 x 2500 um
For PCB layout, |C substrate must be connected to Vss.

Pad No. | Symbol X Y Pad No. | Symboal X Y

1 NC 15 P2.3 2324 -10234
2 NC 16 P2.2 354.8 -1023.4
3 NC 17 P2.1 477.2 -10234
4 NC 18 P2.0 599.6 -1023.4
5 NC 19 P1.3 588.4 -848.7
6 NC 20 P1.2 588.4 -726.3
7 NC 21 P1.1 588.4 -603.9
8 V02 -572.0 -412.2 22 P1.0 588.4 -481.5
9 VO1 -572.0 -796.5 23 GND 588.4 -337.3
10 VDD -383.4 -1023.4 24 0SsC 588.4 -206.3
1 P3.3 -252.4 -1023.4 25 TEST 588.4 -85.1
12 P3.2 -131.5 -1023.4 26 NC

13 P3.1 -10.6 -1023.4 27 NC

14 P3.0 110.3 -1023.4 28 NC

* This specification are subject to be changed without notice. 10.15.2001 [kt
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v

PAD DIAGRAM

;'; TEST
EM58500 0sc
GND
\YeY P10
PL1
voi| [9] FL2
P13
VDD P3.3 P32 P3.1 P3.0 P23 P22 P21 P20
Chip Size: 1700 x 3600 um
For PCB layout, | C substrate must be connected to Vss.
Pad No. | Symbol X Y Pad No. | Symbol X Y
1 NC 15 P2.3 2324 -1543.4
2 NC 16 p2.2 354.8 -1543.4
3 NC 17 P2.1 477.2 -1543.4
4 NC 18 P2.0 599.6 -1543.4
5 NC 19 P1.3 588.4 -1368.7
6 NC 20 P1.2 588.4 -1246.3
7 NC 21 P1.1 588.4 -1123.9
8 VO2 -572.0 -932.2 22 P1.0 588.4 -1001.5
9 \{eil -572.0 -1316.6 23 GND 588.4 -857.3
10 VDD -383.4 -1543.4 24 OsC 588.4 -726.3
11 P3.3 -252.4 -1543.4 25 TEST 588.4 -605.1
12 P3.2 -131.5 -1543.4 26 NC
13 P3.1 -10.6 -1543.4 27 NC
14 P3.0 110.3 -1543.4 28 NC

* This specification are subject to be changed without notice.
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PAD DIAGRAM
-
(0.0)
EM 58600
TEST
V02 osc
vol E GND

VDD P33 P32 P31 P3.0 P23 P22 P21 P20 P13 P12 P11P10

Chip Size: 3050 x 3100 um
For PCB layout, |C substrate must be connected to Vss.

Pad No. | Symbol X Y Pad No. | Symbol X Y
1 NC 17 P2.1 3774 -1340.0
2 NC 18 P2.0 553.9 -1340.0
3 NC 19 P1.3 739.8 -1340.0
4 NC 20 P1.2 916.3 -1340.0
5 NC 21 P1.1 1102.2 -1340.0
6 NC 22 P1.0 1278.7 -1340.0
7 NC 23 GND 12934 -1138.0
8 VO2 -1285.0 -1111.6 24 OosC 12934 -1007.0
9 VOl -1285.0 -1241.6 25 TEST 12934 -885.8
10 VDD -884.3 -1340.0 26 NC
11 P3.3 -695.7 -1340.0 27 NC
12 P3.2 -519.2 -1340.0 28 NC
13 P3.1 -342.7 -1340.0 29 NC
14 P3.0 -166.2 -1340.0 30 NC
15 P2.3 15.0 -1340.0 31 NC
16 P2.2 1915 -1340.0 32 NC

* This specification are subject to be changed without notice. 10.15.2001 [k}
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PAD DIAGRAM
+-
(0,0)
EM58700
TEST
vo2 |8 24|| OsC
VOl IEI 23 GND
|10{[11][12] [13] |14] [15]||16] |17]|18]|19][20||21]|22]

VDDP3.3P3.2 P3.1 P3.0 P2.3P2.2 P2.1P2.0 P1.3P1.2 P1.1P1.0

Chip Size: 2930 x 5080 um
For PCB layout, | C substrate must be connected to Vss.

* This specification are subject to be changed without notice. 10.15.2001 IEP
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Pad No. | Symbol X Y Pad No. | Symbol X Y
1 NC 17 P2.1 3774 -2390.0
2 NC 18 P2.0 553.9 -2390.0
3 NC 19 P1.3 739.8 -2390.0
4 NC 20 P1.2 916.3 -2390.0
5 NC 21 P1.1 1102.2 -2390.0
6 NC 22 P1.0 1278.7 -2390.0
7 NC 23 GND 12934 -2188.0
8 VO2 -1285.0 -2161.6 24 OosC 12934 -2057.0
9 VO1 -1285.0 -2291.6 25 TEST 12934 -1935.8
10 VDD -884.3 -2390.0 26 NC
11 P3.3 -695.7 -2390.0 27 NC
12 P3.2 -519.2 -2390.0 28 NC
13 P3.1 -342.7 -2390.0 29 NC
14 P3.0 -166.2 -2390.0 30 NC
15 P2.3 15.0 -2390.0 31 NC
16 pP2.2 1915 -2390.0 32 NC

* This specification are subject to be changed without notice. 10.15.2001 [l



