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Comparison between V/U-Package Versions

Item ‘ EM78Fx64N-V ‘ EM78Fx64N-U
Version Older Newer
16 MHz
Operating Temperature -40°C ~ 50°C -40°C ~ 85°C
@ VDD =5V
85°C
Operating Frequency 14.318 MHz 16 MHz
@ VDD =5V
e Hroqooney : °
Note: “0” = function is available if enabled “x” = function is not available

IR
Y Cian

NN

EM78Fx64N-V Package

EM78Fx64NK28
0935V

HENINIRIN NN IR NN
y, EM78Fx64NK28
D rﬁ% 0935U

NN

EM78Fx64N-U Package
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EM78F564N/F664N
8-Bit Microcontroller

4

1 General Description

The EM78Fx64N are 8-bit microprocessors designed and developed with low-power, high-speed CMOS technology
and high noise immunity. They have on-chip 4Kx13-bit Electrical Flash Memory and the EM78F664N has 256x8-bit In-
System Programmable EEPROM. It provides three protection bits to prevent intrusion of user’s Flash memory code.
Twelve Code option bits are also available to meet user’s requirements.

With its enhanced Flash-ROM features, the EM78Fx64N provide a convenient way of developing and verifying user’s
programs. Moreover, this Flash-ROM device offers the advantages of easy and effective program updates, using
development and programming tools. Users can avail of the ELAN Writer to easily program his development code.

2 Features

m  CPU configuration
e 4Kx13 bits on-chip Flash memory
o 144x8 bits on-chip registers (SRAM)
e 256 bytes in-system programmable EEPROM
(Only for EM78F664N)
*Endurance: 1,000,000 write/erase cycles
e More than 10 years data retention
o 8-level stacks for subroutine nesting
e 3 programmable Level Voltage Reset
LVR : 4.1V, 3.7V, 2.7V
e Lessthan 1.5 mAat5V/4 MHz
e Typically 20 pA, at 3V / 32kHz
e Typically 1.5 pA, during sleep mode
m /O port configuration
e 4 bidirectional I/O ports: P5, P6, P7 and P8
e 25]/O pins
e Wake-up port : P6
e High sink port : P6
e 14 programmable pull-high I/O pins
e 14 programmable pull-down 1/O pins
e 8 programmable open-drain 1/O pins
e External interrupt with Wake-up : P60
m  Operating voltage range
e 2.5V~5.5V at -40°C~85°C (Industrial)
e 2.3V~5.5V at 0°C~70°C (Commercial)

m  Operating frequency range (base on two clocks)
e Crystal mode : DC~16MHz @ 4.5V~5.5V;

DC~8MHz @ 3V~5.5V ; DC~4MHz @ 2.3V~5.5V

e ERC mode : DC~16MHz @ 4.5V~5.5V ;

DC~8MHz @ 3V~5.5V ; DC~4MHz @ 2.3V~5.5V

e IRC mode : DC~16MHz @ 4.5V~5.5V ; DC~4MHz

@ 2.3V~5.5V

Drift Rate
Internal R Temperature Voltage
4 MHz + 3% + 5% +2.5% |+£10.5%
16 MHz + 3% +5% +2.5% | +£10.5%
8 MHz + 3% +5% +2.5% |+ 10.5%
455kHz + 3% +5% +2.5% |+ 10.5%

Fourteen available interrupts
e Internal interrupt : 11
e External interrupt : 3

8 channels Analog-to-Digital Converter with 10-bit
resolution

One set of comparator (offset voltage: smaller than 10 mV)

Two channels Pulse Width Modulation (PWM ) with

10-bit resolution

Two 8-bit Timer/Counter

e TC1 : Timer/Counter/Capture

e TC3: Timer/Counter/PDO (Programmable Divider
Output)/PWM (Pulse Width Modulation)

One 16-bit Timer/Counter

e TC2 : Timer/Counter/Window

Serial transmitter/receiver interface

o Serial Peripheral Interface (SPI): Three-wire
synchronous communication

e Universal Asynchronous Receiver/Transmitter (UART)

Peripheral configuration

e 8-bit Real Time Clock/Counter (TCC) with
selective signal sources, trigger edges, and
overflow interrupt

e External interrupt input pin

e 2/4/8/16 clocks per instruction cycle selected by
code option

e Power down (Sleep) mode

e High EFT immunity

Single instruction cycle commands

Special Features

e Programmabile free running Watchdog Timer

e Power-on voltage detector available (2.0V ~ 2.2V)

Package Type:

e 24-pin skinny DIP 300 mil : EM78Fx64NK24J/S

e 24-pin SOP 300 mil EM78Fx64NS024J/S

e 28-pin skinny DIP 300 mil : EM78Fx64NK28J/S

e 28-pin SOP 300 mil EM78Fx64NS0O28J/S

e 32-pin QFN 5x5 mm EM78Fx64NQN32J/S

Note: These are all Green products which do not contain

hazardous substances.
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EM78F564N/F664N
8-Bit Microcontroller

3 Pin Assignment

(1) 24-Pin SKDIP/SOP (2) 28-Pin SKDIP/SOP
P72 [ 1 ' 28 ™1 P73
P56/iTC2 [ 2 27 [ prarrc
P67/AD7 [_| 1 ' 24 | P75/PWMA Pe7iAD7 [ 3 26 [ ] P75/PWMA
P66/ADE [ | 2 23| | P76/PWMB P66/ADE [ | 4 25| ] P76/PWMB
P65/AD5 3 22 :I P57/TC3/PDO P65/AD5 I: 5 24 :I P57/TC3/PDO
m
P52IRX/SI [ | 4 21| ] P51/TX/ISO p52iRX/SI [ ] 6 = 23 [ ] P51/TX/SO
(=] z
P53/SCK [ ] 5 E 20 |_] P50/VREF//SS P53/SCK [ ] 7 5 22 [_] PSO/VREF/ISS
P77iTcC [_| 6 P 19 [ _] P55/OSCIERCin prriTce [ 8 & 21 [_] P55/0SCIUERCIn
o =z
(/RESET) /RESET [| 7 § 18 | _] P54/0SCO/RCOUT  (/RESET) /RESET [ | 9 20 [ ] P54/0SCO/RCOUT
vss [] 8 < 17 [ ] vDD vss 10 19 [] vbD
PGO/ADO/INT [ 9 16 | _] P80/CO2 (DATA) P6O/ADO/INT [ |11 18 [ ] P80/CO2 (DATA)
P61/AD1 []10 15 [ ] P81/CIN2+ (CLK) Pe1/AD1 |12 17 [ 1 P81/CINZ+ (CLK)
P62/AD2 [ | 11 14 [ ] P82/CIN2- P62/AD2 [ |13 16 [ | P82/CIN2-
P63/AD3 [ 12 13 :l P64/AD4 P63/AD3 [_|14 15 :l P64/AD4
Figure 3-1 24-pin EM78Fx64N Figure 3-2 28-pin EM78Fx64N
(3) 32-Pin QFN
c
w
]
z x
g - Q x & ]
a - X 0O 0
T , 2 E 2E& 23
=] w K &8 a& ¥ g
2 ez 22 & 8
(L[ (T[] ][] []
32 31 30 29 28 27 26 25
P61/AD1 | |1@ 24| | P67/AD7
P62/AD2 [ |2 23| | pseiTc2
P63/AD3 [ |3 22 | P72
P64/AD4 | |4 21( ] P73
P82/CIN2-[ |5 EM78Fx64N 20| ] PraTC1
(CLK) P81/CIN2+[ |6 19| ] P75/PWMA
(DATA) P80/CO2 [ |7 18 [ | P76/PWMB
NC[ |8 17 | | P57/TC3/PDO
9 10 11 12 13 14 15 16
I A R B R B A
(5] [a] = [2}
2 2 285§ 2 2
> 8 & & X
g ¥ W kK
o 9 > o
o 2 s o
e 9 ©
g 8 =
s o
o
Figure 3-3 32-pin EM78Fx64N
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EM78F564N/F664N
8-Bit Microcontroller

4

4  Pin Description

Function |

Description

P50 ST

Bidirectional I/O pin with programmable pull-down

P50/VREF//SS VREF AN

ADC external voltage reference

/SS ST - SPI slave select pin
P51 ST CMOS | Bidirectional I/0 pin with programmable pull-down
P51/TX/SO TX - CMOS | UART TX output
SO - CMOS | SPI serial data output
P52 ST CMOS | Bidirectional I/0 pin with programmable pull-down
P52/RX/SI RX ST - UART RX input
SI ST - SPI serial data input
P53 ST CMOS | Bidirectional I/0 pin with programmable pull-down
P53/SCK
SCK ST CMOS | SPI serial clock input/output
P54 ST CMOS | Bidirectional I/0 pin
P54/0SCO/RCOUT| OSCO - XTAL | Clock output of crystal/resonator oscillator
RCOUT B CMOS Clock output of internal RC osci!lator '
Clock output of external RC oscillator (open-drain)
P55 ST CMOS | Bidirectional I/0 pin
P55/0SCI/ERCin OSCI XTAL - Clock input of crystal/resonator oscillator
ERCin | AN - External RC input pin
P56/TCo P56 ST CMOS | Bidirectional I/O pin
TC2 ST - Timer 2 clock input
P57 ST CMOS | Bidirectional I/O pin
P57/TC3/PDO TC3 ST - Timer 3 clock input
PDO - CMOS | Programmable Divider Output
o0 |57 | cos | Bdrecons O g wth programmabi puldoun, pul-1igh
PEO/ADO//INT ADO | AN - | ADC Input 0
/INT ST - External interrupt pin
oor P61 |57 [ ovos | Brectons 0 g s programmaie puloun i
AD1 AN - ADC Input 1
oy P62 ST [ ovos | Brectons O g i programmatie puldoun pulih
AD2 AN - ADC Input 2
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