% EM60000

STEREO FOUR CHANNEL 8-BIT BASED SOUND PROCESSOR

General Description

EM60000 series is an 8-bit micro-controller based sound processor IC with an audio function that
delivers multi-channel speech and instrument playback. The micro-controller includes a powerful 8-
bit RISC CPU to handle most of the speech/melody functions, an 8K word program ROM, and a
voice ROM that extends up to 2M bytes. There are two speech channels and four melody channels
that can be played back simultaneously. The speech synthesis is implemented by software with
support for a wide range of sampling rates and different volume levels. The micro-controller also
provides real instrument waveforms to obtain good quality audio melody,/ The EM60000 offers one
8-bit input port and one 8-bit I/O port with internal pull-low/wake-up functions for user’s applications.
In addition, up to three general I/O ports are provided. By programming the micro-controller,

user to realize a wide variety of ideas.

Features

Operating voltage: 2.4 ~ 5.5V.
8-bit RISC CPU.
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Block Diagram
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T@M 0 serieshave 8Kx13 bit program ROM and 144 bytes RAM.

“Rart number Voice ROM Input pin 1/0 pin Output pin
EMB0001 32K x 8 bits 8 (Port 1) 16 (Port 2, 3) None
EMBO10™. 64K x 8 bits 8 (Port 1) 24 (Port 2, 3, 4) None
EM60201 128K x 8 bits 8 (Port 1) 24 (Port 2, 3, 4) None
EM60301 256K x 8 bits 8 (Port 1) 24 (Port 2, 3, 4) None
EM60600S 2048K x 8 bits 8 (Port 1) 24 (Port 2, 3, 4) 8 (Port 5)
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Pin Assignments

Symbol 110 Function Description
0SCI | Crystal in/Resistor.
0SCO 0 Clock output.
P1.0~7 | Bit 0~7 of port 1.
P2.0~7 110 Bit 0~7 of port 2.
P3.0~7 I/0 Bit 0~7 of port 3. N\
P4.0~7 0 Bit 0~7 of port 4(except EM60001). O\
P5.0~7 0 Bit 0~7 of port 5(except EM60001, EMGW,\EMEOZO\(, EM60301).
VO1 0 Current output of DAC 1.
V02 0 Current output of DAC 2.
VDD Positive power supply. < < > L )
VSS - Negative power supply. \
TEST | For test only ( normally{oatmg
RESET | Reset pr@\
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Specifications
Absolute Maximum Ratings
Parameter Specification
Supply voltage (Vop - Vss) -0.3Vto +7.0V
Input voltage Vss 0.3V to Vop +0.3V
Operating Temperature -20°Cto 70°C
Storage Temperature -55°C t0 125°C

Electrical Characteristics
(Temperature: 0°C to 50°C, VSS=0V) Q

ltems Sym  Min.  Typ. Unit \GQndltle

Operating Voltage Vop 24 - 55 101, EM60201,
301
Voo 24 or EM
Standby Current lse - K\Q\ %'i:}
Iss -

Operating Current lop - \V{ =4.5V, Fosc=6MHz, no load
- . Vpp=3V, Fosc=4MHz, no load
Vop=4.5V, Von=2.4V

Drive Current of

Port2,3,4,5 A Vop=3V, Vor=2.4V
Sink Current of mA Vop=4.5V, Vor=0.4V
Port2,3,4,5 mA Vop=4.5V, VoL=3V
mA Vop=3V, Vor=0.4V
mA Vop=3V, VoL=1.5V
Input Voltage of \Y Vop=4.5V
All Input Ports v Vop=4.5V
(Without -low) \Y Vop=3V
M v Vop=3V
Inpu%ﬁ{i L\L 8 12 A Vops45V
hInternal Pull-tew) 3 5 pA Vop=3V
2L ent o 3 4 mA  Voo=4.5V, Vo=0.7V
olume lvo 3 4 mA Vop=3V, Vo=0.7V
rating.Frequency Fosc 4 8 MHz Vop=4.5V
Rang Fosc 4 MHz Vpp=2.4V
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am

Internal Oscillator Frequency

EM60000

STEREO FOUR CHANNEL 8-BIT BASED SOUND PROCESSOR

For EM60001
External Resistor (Rexr) System Freguency (Fosc)
470KQ 500KHz
220KQ 1MHz
120KQ 2MHz
56KQ 4MHz
39KQ 6MHz
30KQ 8MHz

For EM60301
External Resistor (Rexr) System Freguency (Fosc) {
240KQ 500KHz %
120KQ 1MHz {
60KQ 2MHz
30KQ 4MHz ™
20KQ BMHz { N

For EM60600S \
External Resistor (Rext) /System Freguency (Fose)
200KQ Hz
100KQ 2M
50KQ <N 4MHz

Warm up Ti
R ETQ
N >k >
TRST TINIT
Progran X XXXXX XXX XXX X 0000 )

rsT > 100ns : RESET pulse width

Tinr = 18ms : CPU warm-up time
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Wake up Warm up Timing

Ty

System clock
I t port % N |
npHEpo I~ Tosc 75 Tw 1
N\
CPU execution SLEP X (next dp) \

Tosc = 16 clock cycles.

Tw = 18ms : CPU warm-up time. @
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Application Circuit

EM60001 application circuit with RC option

vce
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keyboard <:| :
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EM60301 application circui tion
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Pad Diagram

RESET 10 70 P3.7
GND 11 \69 P3.6
0SCI 12 5§ P3.5

Q P34
66, P3.3
0SCO 13 (an) 65 P3.2
P1.0 14 641 | vo2
Pl1.1 15
01
P12 16
P1.3 17
P14 18 63| | voi
P15 19
P TEST
P1.6
41| (42| |43 | |44 |45 46 P3.1
o =g o =g e~
) ] [ N3 w
BN (9] N ~J (e
'Pin NO.| Symbol | | @PinNO.| Symbol | X | Y |
1 NC 6 NC
2 NC 7 NC
3 NC 8 NC
4 NC 9 NC
5 NC 10 RESET -955.9 873.9
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PinNO.| Symbol | X | Y PinNO.| Symbol | X | Y |
11 GND -940.1 | 7209 56 NC
12 oscl | -961.0 | 5705 57 NC
13 0SCO | -964.7 | 190.5 58 NC
14 P1.0 -950.9 43.9 59 NC
15 P1.1 -950.9 | -1015 60 NC
16 P1.2 -950.9 | -246.9 61 NC
17 P1.3 -950.9 | -392.3 62 TEST 9458 | -750.4
18 P1.4 -950.9 | -537.7 63 VO1 994.9\| -590.1
19 P1.5 -950.9 | -683.1 64 VO2 9949 -11.3
20 P1.6 -950.9 | -8285 65 P3.2 . 960.8 |\ 149.4
21 NC 66 P33 960.8 | 289.7
22 NC 67 P34, 960.8 | \429.
23 NC 68 | P35 9608 |> 569.7
24 NC 69 |\ P36~ | 9608 709.7
25 NC 70~ | \P37. [~_96038 849.7
26 NC 7 NC )
27 NC 72 NG
28 NC 73 | Ne.
29 NC 74 -NC
30 NC ¢ 75 NC
31 NC NG NC
32 NC R NI NC
33 NC D 78 NC
34 NC \79 NC
35 P1.7 -729.5 | -875.9. 80 NC
36 P2.0 584.9 | :875.9 81 NC
37 P21 | 4403 82 NC

38 P22/ ) -295.6 :37’5.9 83 NC

39 P23 | 451.0.] 48759 84 NC
5.2

40 VBRD\ -865.1 85 NC
4 L P2y 1507 | -875.9 86 NC
P2.5 295 -875.9 87 NC

43 P2.6 4400 | -875.9 88 NC
44 7 584.6 | -875.9 89 NC
45 P3.0 7278 | -885.9 90 NC
46 P3.1 960.8 | -890.4 91 NC
47 NC 92 NC
48 NC 93 NC
49 NC 94 NC
50 NC 95 NC
51 NC 96 NC
52 NC 97 NC
53 NC 98 NC
54 NC 99 NC
55 NC 100 NC

Chip size : 2400 * 2200 um
For PCB layout, IC substrate must be connected to Vss.
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L'vd
9vd
Svd
ag!
£vd
vrd
I'vd
0'vd
Led
9°¢d
¢ed

95 94 93 92 91 90 89 88 87 86 85

RESET | |13 &
66 P3.4
GND 14
0.0) 65 P3.3
oscI | |15

4~7 64 P3.2
63 vO2
EMo6
OSCO 16

P1.0

P1.1
62 VOl

P1.2
61 TEST

P1.3

S ¥ 8 ¥ "8 =% %
w) E W N ~ (o) —_
Pin NO.| Symbol | PinNO.| Symbol | X | Y |
1 NC 11 NC
2 NC 12 NC
3 NC 13 RESET |-1065.9 49.5
4 NC 14 GND  |[-1050.1 -103.5
5 NC 15 oscl [-10709 | -2515
6 NC 16 0SCO [-10747 | -6316
7 NC 17 P1.0  |-1060.9 | -778.1
8 NC 18 P11 |-1060.9 | -923.5
9 NC 19 P1.2  |-1060.9 |-1068.9
10 NC 20 P13 [-10609 |-12143
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PinNO.| Symbol | X | Y PinNO.| Symbol | X | Y
21 NC 61 TEST 1056.3 | -1177.9
22 NC 62 VO1 11054 | -1017.6
23 NC 63 V02 11054 | -438.8
24 NC 64 P3.2 1071.3 -278.5
25 NC 65 P3.3 1071.3 -138.6
26 NC 66 P3.4 1074.3, 1.4
27 NC 67 NC
28 NC 68 NC N
29 NC 69 NC
30 NC 70 Ne” )

31 NC 71 NC-_ —__

32 NC 72 C N

33 P1.4 -957.9 | -1455.9 73 NC

34 P1.5 -812.5 |-1455.9 74| \NG>

35 P1.6 -667.1 | -1455.9 75 ne”

36 P1.7 -512.7 | -1455.9 76~ NG

37 P2.0 -377.2 | -1455.9 N 77 | NC.

38 P2.1 -232.5 |-1456.9 78, N.NC/

39 P2.2 -87.9 |-1455.9 79 N\ NC

40 P2.3 58.3 |1455. 80 NC

41 VDD 214,55 -1445.1 N\ 81 NC

42 P2.4 362.2\[21455:9 | [\ 82 NC

43 P2.5 506.9. | >1455.9~ ]\ 83 NC

44 P2.6 651.5 (14550 |} 84 NC

45 P2.7 796.2 | -145509, 85 P3.5 980.8 1502.7
46 P30 /| “9394 |<14659 86 P3.6 789.8 | 15027
47 P34 [ 10794 |-1465.9 87 P3.7 593.3 | 1502.7
48 NC 88 P4.0 402.3 | 1502.7
49 NC 89 P4.1 2058 | 15027
50. [\ JNG__ 90 P4.2 14.8 | 15027

N NC o 91 P4.3 1817 | 1502.7
/52 NG. 92 P4.4 3727 | 1502.7
53 NC 93 P4.5 -569.2 | 1502.7
54 NC 94 P4.6 -760.2 | 1502.7
55 NC 95 P4.7 -956.7 | 1502.7
56 NC 9 NC
57 NC 97 NC
58 NC 08 NC
59 NC 99 NC
60 NC 100 NC

Chip size : 2600 * 3350 um

For PCB layout, IC substrate must be connected to Vss.
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PinNo.| Symbol | X | Y PinNo.| Symbol | X | Y
1 VSS | -1544.9 |-2168.4 25 VO1 1561.6 | -1970.6
2 OSCl  [-1398.9 |-2169.9 26 V02 1561.6 | -1406.4
3 0SCO [-1037.7 |-2169.9 27 P3.2 13572 | 2174.0
4 | |RESET | -913.9 |-2172.7 28 P3.3 12329 | 21740
5 P1.0 -791.7 | -2169.9 29 P3.4 1103.1 | 21740
6 P1.1 -669.5 | -2169.9 30 P3.5 9750 | 21740
7 P1.2 -547.3 | -2169.9 31 P3.6 8434 | 21740
8 P1.3 -4251 | -2169.9 32 P3.7 716.0 | 21740
9 P1.4 -302.9 |-2169.9 33 P4.0 589.3\| 2174.0
10 P1.5 -180.7 | -2169.9 34 P4.1 4615 | 21740
11 P16 | -585 |-2169.9 35 P4.2 3361 | \2174.0
12 P1.7 63.7 |-2169.9 36 P43 1~ 2082 | 2174.0
13 VDD 186.9 |-2168.4 37 P44 : 21740
14 P2.0 3354 [-2169.9 38 |/ P45 <444 | 2174.0
15 P2.1 459.0 |-2169.9 39 R4.6 -169.2 7| 2174.0
16 P2.2 582.6 |-2169.9 40 | \PATS [ 20200 | 21740
17 P2.3 706.2 |-2169.9 4r N\ P50 |~ A167 | 21740
18 P2.4 829.8 |-2169.9 42~ R51 -542.0 | 2174.0
19 P2.5 9534 [-2169.9\ 43 .| P52 -668.1 | 2174.0
20 P2.6 1077.0 |-2169.9 44 N\ P53 -793.2 | 2174.0
21 P2.7 1200.6 | -2169.9 45 | P54 9179 | 2174.0
22 P3.0 1322.8 /-\zqég.% 46 P5.5 -1044.5 | 2174.0
23 P3.1 1443.9<[-2169.9 N\ 47 P5.6 11704 | 21740
24 TEST | 1565.0\]:21684 | [\ 48 P5.7 12953 | 21740
Chip size : 3430 * 47 s
For PCB layout, IC.s te must be connécted to VSS.
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