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Part number Voice ROM Input pin I/O pin Output pin 
EM60001 32K × 8 bits 8 (Port 1) 16 (Port 2, 3) None 
EM60101 64K × 8 bits 8 (Port 1) 24 (Port 2, 3, 4) None 
EM60201 128K × 8 bits 8 (Port 1) 24 (Port 2, 3, 4) None 
EM60301 256K × 8 bits 8 (Port 1) 24 (Port 2, 3, 4) None 
EM60600S 2048K × 8 bits 8 (Port 1) 24 (Port 2, 3, 4) 8 (Port 5) 
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Symbol I/O  Function Description 
OSCI I  Crystal in/Resistor. 
OSCO O  Clock output. 
P1.0~7 I  Bit 0~7 of port 1. 
P2.0~7 I/O  Bit 0~7 of port 2. 
P3.0~7 I/O  Bit 0~7 of port 3. 
P4.0~7 I/O  Bit 0~7 of port 4(except EM60001). 
P5.0~7 O  Bit 0~7 of port 5(except EM60001, EM60101, EM60201, EM60301). 
VO1 O  Current output of DAC 1. 
VO2 O  Current output of DAC 2. 
VDD -  Positive power supply. 
VSS -  Negative power supply. 
TEST I  For test only (normally floating). 
RESET I  Reset pin (active low, internal pull-high) 
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Parameter  Specification 
Supply voltage (VDD - VSS)  -0.3V to +7.0V  
Input voltage VSS -0.3V to VDD +0.3V 
Operating Temperature -20°C to 70°C 
Storage Temperature -55°C to 125°C 
�

���������	�������������	
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Items Sym Min. Typ. Max. Unit Condition 
 Operating Voltage VDD 2.4 - 5.5 V For EM60001, EM60101, EM60201, 

EM60301 
 VDD 2.4 - 3.6 V For EM60600S 
 Standby Current ISB - - 5 µA  VDD=4.5V 
 ISB - - 1.0 µA  VDD=3V 
 Operating Current IOP - 3 5 mA  VDD=4.5V, FOSC=6MHz, no load 
 IOP - 1.5 3 mA  VDD=3V, FOSC=4MHz, no load 
 Drive Current of IOH 9 - - mA  VDD=4.5V, VOH=2.4V 
 Port 2, 3, 4, 5 IOH 2 - - mA  VDD=3V, VOH=2.4V 
 Sink Current of IOL 3.5 - - mA  VDD=4.5V, VOL=0.4V 
 Port 2, 3, 4, 5 IOL - - 24 mA  VDD=4.5V, VOL=3V 
 IOL 2.5 - - mA  VDD=3V, VOL=0.4V 
 IOL - - 12 mA  VDD=3V, VOL=1.5V 
 Input Voltage of  VIH 1.8 - - V  VDD=4.5V 
 All Input Ports VIL - - 0.8 V  VDD=4.5V 
 (Without Internal Pull-low) VIH 1.4 - - V  VDD=3V 
  VIL - - 0.6 V  VDD=3V 
 Input Current  II - 8 12 μA  VDD=4.5V 
 (With Internal Pull-low) II - 3 5 μA  VDD=3V 
 D/A Output Current IVO 2 3 4 mA  VDD=4.5V, VO=0.7V 
 (maximum volume) IVO 2 3 4 mA  VDD=3V, VO=0.7V 
Operating Frequency  FOSC - 4 8 MHz  VDD=4.5 V 
 Range FOSC - - 4 MHz  VDD=2.4V 
�
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External Resistor (REXT) System Frequency (FOSC) 
470KΩ 500KHz 
220KΩ 1MHz 
120KΩ 2MHz 
56KΩ 4MHz 
39KΩ 6MHz 
30KΩ 8MHz 
�

A�������=�<�

External Resistor (REXT) System Frequency (FOSC) 
240KΩ 500KHz 
120KΩ 1MHz 
60KΩ 2MHz 
30KΩ 4MHz 
20KΩ 6MHz 
�

A����������"�

External Resistor (REXT) System Frequency (FOSC) 
200KΩ 1MHz 
100KΩ 2MHz 
50KΩ 4MHz 
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