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EASY SOUND® — eSM Series
Tiny Controller-Based Speech Synthesizer

1 General Description

eSM Series are single chip Voice/Dual tone Melody/Dual tone Sound Effect synthesizer ICs. It

contains one 4-bit input port (provided for eSM005 and above), two 4-bit I/O ports, a tiny

controller, and adapts improved algorithm to achieve pure speech. User's applications, such as
section combination, trigger modes, control outputs, keyboard matrix, and other logic functions,
are easily implemented by programming through its tiny controller

2 Features
Product ‘ eSMO003 ‘ eSMO005 ‘ eSMO010 ‘ eSMO015 ‘ eSM020 e(S(g/ITPP(;EO
(D@l;rgt}i(OQample rate) 3 sec 5 sec 10 sec 15 sec 21 sec 21 sec
ROM (bits) 10Kx10 16Kx10 32Kx10 48Kx10 64Kx10 64Kx10
PROGRAM ROM (bits) 8Kx10
RAM (bits) 16x4 32x4
81/0 41,81/0
1/0 pins P2.0~P2.3
P3.0 ~ P3.3 P1.0~P1.3, P2.0~P2.3, P3.0~P3.3
IR Yes
Flash with Volume (pin) Yes (P3.3)

*eSMP020 is a flexible OTP IC which can be programmed to clone any of its smaller sister IC’s,

i.e., eSM003 ~ eSMO020.

*If to verify the kit board by using the kernel chip. In order to ensure the characteristic, please
double confirm it by using eSMP020.

2 Single power supply 2.4V ~5V

® & 6 O 6 6 O 0 o

Multiple volume control levels

One 6-bit timer overflow control

4K~32K Hz playing speed for voice play-back

Multiple tempos for dual tone melody/sound effect play-back

Variable beats for dual tone melody/sound effect play-back

The IR function of eSMO003 is only available in assembly language.

Fixed current D/A output to drive external connected transistor for voice output

PCM, ASPCM, and ASPCM+ synthesizer, and dual tone melody/sound effect generator

Pin P3.2 can be programmed as IR communication pin to generate 38KHZ carrier
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EASY SOUND® — eSM Series

Tiny Controller-Based Speech Synthesizer

3 eSMP020 Pin Assignments

VDD [1]
VO [2]
P3.3 [3]
P3.2 [4]
P3.1 [5]

NC [6]
P3.0 [7]
P2.3 [8]
P2.2 [9]

_/

18 NC

17 0sC voD [ |1 @
16| GNC vo [ |2
15 P1.0 P33 [ |3
14 P1.1 P32 [[[ |4
13 P1.2 Pzé % Z
12] P13 P3.0 [ 7
11] P2.0 P23 ] |8
10 P2.1 P22 [ |9

18
17
16
15
14
13
12
11
10

| T]NC

| []osc
| ] GND
_ T]Pr1o0
 T]P11
| T]P12
| T]P13
| T]P2.0
| T]P21

eSMP020 DIP 18 Pin

eSMP020 SOP 18 Pin

Symbol 1/0 Function
P1.0 | Bit 0 of Port 1 (not applicable for eSM003)
P1.1 I Bit 1 of Port 1 (not applicable for eSM003)
P1.2 I Bit 2 of Port 1 (not applicable for eSM003)
P1.3 | Bit 3 of Port 1 (not applicable for eSM003)
P2.0 110 Bit O of Port 2

P2.1 I/O Bit 1 of Port 2

P2.2 1/0 Bit 2 of Port 2

P2.3 1/0 Bit 3 of Port 2

P3.0 /10 Bit O of Port 3

P3.1 1/0 Bit 1 of Port 3

P3.2 110 Bit 2 of Port 3 (IR Tx)

P3.3 1/0 Bit 3 of Port 3 (Flash with volume output)
VDD | Positive power supply.

osc I Ring oscillator input pin.

VSS I Negative power supply

VO (0] Voice Output

Product Specification (V1.1) 01.07.2010
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EASY SOUND® — eSM Series
Tiny Controller-Based Speech Synthesizer

4 Absolute Maximum Ratings

Items ‘ Symbol ’ Min ‘ Max ‘ Unit
Supply Voltage Vpp-Vss -0.3 +6.0 \%
Input Voltage Vin Vss—0.3 Vpp+0.3 \%
Operating Temperature Top -20.0 +70.0 °c
Storage Temperature Tste —55.0 +125.0 °c

5 Electrical Characteristics

(25, Vdd=3.0 Volts unless otherwise specified)

Sym ‘ Min. ‘ Typ. ‘ Max. Condition
Operating Voltage Vb 2.4 3.0 5.1 \% -
Standby Current Ibbs - - 1.0 UuA Vpp=3V
Operating Current lopo - - 280 uA Vop=3V, no load
P2, P3 Drive Current lob 1.0 - - mA Vpp=3V, Vpo=2.4V
P2, P3 Sink Current los 1.6 - - mA Vop=3V, Vo=0.4V
P1,P2,P3 Input High Viuw [0.6Vpp| -- Vpp+0.3 Schmitt Trigger
Voltage
P1,P2,P3 Input Low Vi -0.3 -- 10.25Vpp Schmitt Trigger
Voltage
P1 Input Current ™ - 3.0 10.0 UA Vpp=3V

(not applicable to eSM003)
VO Output Current Ivo 2.0 3.0 4.0 mA Vpp=3V, V0=0.7V (Step 7)
Oscillation Resistor R - 470 - KQ Vpp=3V
Oscillation Frequency Fosc - 1.0 - MHz Vop=3V
Product Specification (V1.1) 01.07.2010 o3
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EASY SOUND® — eSM Series
Tiny Controller-Based Speech Synthesizer r

6 Application Circuit
Important notes for the following application circuits:

1. For noisy power supply application, suppress noise by adding a 0.1uF ceramic
capacitor between ground and power pad.

2. The recommended value of the bypass resistor for button cell application is 750Q or
less.

. For heavy loading application, it is recommended that an electrolytic capacitor is
added between VDD and ground. The recommended capacitor value for button cell
applications is 10pF.

w

4. The use of spring direct trigger is not recommended. If you must use such trigger,
you need to add a ceramic capacitor between trigger pin and ground to debounce
the spring noise. The recommended capacitor value is 0.001 ~ 0.01 pF.

6.1 eSMO003 Application Circuit for 4-Key

vce
vce
o
NN\N—— OSC VO —
~ =
VDD % 5
Vss
= P23 P33 —X
P22 P32 —X
P21 P31 ——X
P20 P30 —X
vce
TR1 Q
I—O oO—
TR2
I—O oO—e
TR3
O oO—
TR4
O O
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EASY SOUND® — eSM Series

Tiny Controller-Based Speech Synthesizer

6.2 eSMO003 Application Circuit for 8-Key

vce
vce
o)
" N\"—— osc VO L
o =
VDD % jﬁ
VSS
= P23 P33 —X
P22 P32 —X
P21 p31 —X
P20 P30
vee
TR1 © TRS
O 4 I—o OoO——o
@ TR2 TR6
RN N R N
O 4 —O0 oO—e
@ TR3 TR?
R N
——0 O0— o—+¢
@ TR4 TR8
—_—t
i o O | O O

6.3 eSM005 ~ eSM020 Application Circuit for 4-Key

\Y/ele;
(o]
TR1
R
0—0 o—
TR2
[
—O oO—
_D_TR3 P10
—O O P11 P20 —X
TR4 L P12 p21 —X
— . P13 p22 —X
O O P23 —X vCcC
vee P30 —X
P31 —X
P32 —X
oscC P33 [—X
VDD
VO *
VSS 5—:
N =
= &2
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EASY SOUND® — eSM Series
Tiny Controller-Based Speech Synthesizer

6.4 eSMO0O05 ~ eSM020 Application Circuit for 16-Key

VCC
TR1 o TR5 TR9 TR13
—_— R —_— —_—
l—o o— i O O O O | O O
T TR2 T TR6 “ TRIO TR14
R —_— —_—
ho oO—» O—» oO—o O——
TR3 IR T TRI1 TR15
[ [
ho 0—0 O—d' 0—0 O—(
TR4 T TR8 T TRIZ TR16
R R S
4 4
[ O O [ O O— i—o O— I—o (& —
P10
P11 P20
P12 P21
P13 P22
p23 —X vee

P30 —X
P31 —X
P32 X
P33 —X
osc
VDD

vce
VO %

vCcC

S/CC
) losc
DD
; 1.3 | ) l
1 1.2 S g
- o | o 27 E o
9 [ N N
TED—O_‘ TE_O_‘ TR9 S | TEE_O_‘ TR17 S | TE&_O_‘ T_ZE_O_‘ TR2! s
C C C cAar I
TR_ZD_ TESD_ TR TR1. TRI TR22 TR2 TR3|
TE%E_ TR_7|:|_ TRI, TR1 TR TR2 TR2 TR3,
O— O— 0o O— O— Oo— O—4 o—
TSt i N Y T Bt T
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EASY SOUND® — eSM Series
Tiny Controller-Based Speech Synthesizer

6.6 eSM005 ~ eSMO020 Application Circuit for 64-Key

5

SS Py
= [
sc Vo =

vee

DD P3.
P3.
P3. 1
P3.
1.3 P2.
1.2 P2. 2 10k 10k
1.1 P2.1
PLO  P2.0— e iy W >
TR TR9 TR1Z TR25 TR33 TR4L, TR4Q, TRSZ,
TR2 TR TR TR TRS. TRA4; TR58 TR5;
TR3 TR11 TR1 TR27 TR3! TRA4. TR51 TR5!
= = = =
TR4 TREE TR TR TR3 TRA4. TR, TR6|
TRS5, TR1. TR21 TR2! TR3Z TRA! TRS: TR6
TRE, TR TR%E TR3| TR3; TRA TRS. TR,
TR7 TR TR2: TR3L TR3! TR4T TRE! TRE:
= =
TR8 TREE TR%é TR3, TRA TRA4 TRS5 TRE:

10k
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EASY SOUND® — eSM Series

Tiny Controller-Based Speech Synthesizer

6.7 eSMO05 ~ eSM020 Application Circuit for 128-Key

VvCC

vCcC

osc K
VDD
P3.
P3.
P3. 1}
\VSS P3.
) 13 P2
1.2 P2. 2 10k 10k 10k
1.1 P21 DL o b
PLO P20 we
TRL TR9 TRli TRZE TR33 TRAL TR4§ TRS
TR% TR1 TREE TR2 TRS: TRA4; TR5| TRS:
TR3 TR TR TR2 TR3! TRA4 TRS, TRS
TR4 TR TR RZE TR3E TRA4: TRS, TRGE
TRS, TR1 TR2, TR2! TR3 TR4E TRS; TRGE
TR6 TREé TR TR38 TR3§ TR49 TRSé TR,
TR7 TR15 TR23 TR31 TR39 TR4T TR55 TR63
P = e P P P =y e P P
TR8 TR16 TR24 TR32 TR40 TR48 TR56 TR64
el e P = P =y Lo = P =
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