NEC/

Preliminary Product Information

MOS Integrated Circuit

/8KO/KE2

8-BIT SINGLE-CHIP MICROCONTROLLER

The 78K0/KE2 products are 8-bit single-chip microcontrollers of the 78K0 series.

These microcontrollers feature Single-voltage Self-programming Flash memory and many peripherals.

FEATURES

e 78K0 CPU core, 8-bit CISC architecture
e Flash EEPROM and RAM sizes

Item Program memory Data memory

Product name (Flash EEPROM) (RAM)
1PD78F0537 128K bytes (Flash) 7K bytes
1#PD78F0536 96K bytes (Flash) 5K bytes
#PD78F0535 60K bytes (Flash) 3K bytes
#PD78F0534 48K bytes (Flash) 2K bytes
#PD78F0533 32K bytes (Flash) 1K bytes
#PD78F0532 24K bytes (Flash) 1K bytes
#PD78F0531 16K bytes (Flash) 768 bytes

This information contained in this document is being issued in advance of the production cycle for the product. The
parameters for the product may change before final production or NEC Electronics Corporation, at its own discretion,,
may withdraw the product prior to its production. Not all products and/ or types are available in every country. Please
check with an NEC Electronics sales representative for availability and additional information.
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NEC

78K0/KE2

Minimum instruction cycle
0.14s (20MHz@4.0V to 5.5V)
0.2us (1OMHz@2.7V to 5.5V)
0.4us (5MHz@1.8V to 5.5V)
Clock
o MAIN CLOCK
- Internal High-speed-oscillator 8MHz (Typ.)
- Ceramic/Crystal Oscillator/External CLK (1MHz to 20MHz)
(Instruction execution time = 100ns(min.) @20MHz)
e SUB CLOCK
- 32.768KHz Crystal oscillator/ External CLK
¢ WDT CLOCK
- Internal High-speed-oscillator 240KHz (Typ.)
Peripherals.
* On-Chip Power-On-Clear (POC) Circuit
e Low-Voltage Detector (LVI) Circuit
o Timer
- 16bit Timer 2ch  (1ch: £PD78F0533/0532/0531)
- 8bit Timer 4ch
- Watch Timer
- Watchdog Timer (Operable with 240KHz Internal Low speed
-oscillator)
e Serial Interface
- UART/CSI 1ch
- UART (with LIN-bus) 1ch
-CSl1ch (1#PD78F0534/0535/0536/0537 only )
- lIC 1ch

* Key Interrupt 8ch
¢ AD CONVERTER
- 10-bit resolution A/D converter 8ch
¢ |/O PORT
Total : 55
CMOS 1/0: 50
CMOS Output: 1
N-ch O.D I/O: 4
sMULTUPLIER/DIVIDER
- 16bit x 16bit, 32bit / 16bit
(uPD78F0534/0535/0536/0537 only)
e Other
- Self programming
- PCL/BUZ OUTPUT
- On-chip debug function (£PD78F0537D only)
Interrupt
- Internal 19ch (16¢ch: ¢/PD78F0531/0532/0533)
- External 9ch
Operation Voltage
1.8Vto 5.5V
Package
64-pin TQFP(7mm x 7mm, 0.4mm pitch)
64-pin LQFP(10mm x 10mm, 0.5mm pitch)
64-pin LQFP(12mm x 12mm, 0.65mm pitch)
64-pin QFP(14mm x 14mm, 0.8mm pitch)
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NEC 78K0/KE2
1. Block Diagram
Fig. 78K0/KE2
TI000—] — B ]
TI0Ol0—s| 16bit Timer <:> (_ )} Port0 [+ P00 -P06
To00«—  (TMOD)
TI001—> — <::> Portl  [«#>P10-P17
TI011—> 16bit Tlm:a\r <:>
Too1+—  (TMOI) <::> Port2 [ P20 -P27
8bit Timer
Pra—
TOHO CH0) <:> <":> Port3 [+ P30 -P33
«] 8bitTimer <::> Portd [« P40 -P43
TOH1 (TMH1) <:>
TO50«— 8bit Timer <:> ¢> Port5 [«7*> P50 -P53
TIso—>|  (TM50)
TO51«—{ 8bit Timer ¢> Porté  [«#*> P60 -P63
Tis1—> (TM51) <:>
Port7 7> P70 -P77
Watch Ti 78K0
o <:> CPU CORE
(WT) <::> Port12 [«#>P120-P124
SCLO*—| Multi master
SDAO+—> e <:> Portl3 > P130
EXSCLO—> (11co)
Portl4 [« P140 -P141
RxD6+— UART-LIN
TxD6—>|  (UART6) <:> @ i>
RXD0O<+—
TXDO—| e <:> RAM Flash
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SI10— 3wire
SO010+«—  Serial I/E <:> ¢> Clock output PCL
SCK10+—*  (CSI10) control
SI11—>] <:"> Buzzer
. — BUZ
SO11+—] S 3\{V'|“T/F output
SCKlle—s| >€ra
== (CSI11)* <:> Watchdog
SSI1— Timer
ANIO -
— >
ANI7 10bit AD <:> <:> Reset CTL
AVREF—{  converter +— RESET
AVSS— Power On ;I‘E'\é[éo
Low voltage <:> Clear System
— VDD
EXLVI— Indicator <:> (POC) Control VSS
(Lvin Multiplier L EvDD
INTPO - External <#> /Divide* — EVSS
—7
INTP7 Interrunt < ﬁ > (16x16, 32/16)
KRO - .
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(8MHz tvp.) — X2/ EXCLK
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(240kHz tvn.) [ XT2/ EXSCLKS
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NEC 78K0/KE2

2. Pin Lay Out
78K0/KE2
64-pin plastic QFP (14 x 14mm 0.8mm pitch)
uPD78F0537GC-UBS, 4PD78F0536GC-UBS, 4sPD78F0535GC-UBS
uPD78F0534GC-UBS, 4PD78F0533GC-UBS, 4sPD78F0532GC-UBS
uPD78F0531GC-UBS

64-pin plastic LQFP (12 x 12mm 0.65mm pitch)
uPD78F0537GK-UET, xPD78F0536GK-UET, uPD78F0535GK-UET
uPD78F0534GK-UET, xPD78F0533GK-UET, uPD78F0532GK-UET
uPD78F0531GK-UET

64-pin plastic LQFP (10 x 20mm 0.5mm pitch)
uPD78F0537GB-UEU, 4PD78F0536GB-UEU, 4PD78F0535GB-UEU,
uPD78F0534GB-UEU, 4PD78F0533GB-UEU, 4PD78F0532GB-UEU,
uPD78F0531GB-UEU,

64-pin plastic TQFP (7 x 7mm 0.4mm pitch)
uPD78F0537GA-9EV, sPD78F0536GA-9EV, uPD78F0535GA-9EY,
uPD78F0534GA-9EV, 4PD78F0533GA-9EV, uPD78F0532GA-9EY,
HUPD78F0531GA-9EV,
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NEC 78K0/KE2

3. Pin Function

Table (1/2)

PIN NAME Function

VDD Positive power supply except for ports (except P20-P27 and P121-P124)
and AD converter

VSS Ground potential except for ports(except P20-P27 and P121-P124) and
AD converter

EVDD Positive power supply for ports (except P20-P27 and P121-P124)

EVSS Ground potential for ports (except P20-P27 and P121-P124)

RESET System reset input

FLMDO Flash EEPROM programming mode setting

REGC Connecting regulator stabilization capacitor. Connect to ground via a

capacitor (0.47 uF)

AVREF A/D converter analog power supply and power supply for P20-P27

AVSS Ground potential for A/D converter and P20 - P27.

P00 1/0O port

/TI00 External count clock input to 16-bit timer/event counter 00

Capture trigger input to capture registers (CR000, CR010) of16-bit
timer/event counter 00 (TM0O)

PO1 1/O port
/TI010 Capture trigger input to capture register (CR000) of 16-bit timer/event
/TO00 counter 00 (TMO0O0)
16-bit timer/event counter 00 output (TMOO)
P02 1/O port
/SO11* Serial data output from serial interface (CSI11)
P03 1/O port
/SI11* Serial data input to serial interface (CSI11)
P04 1/0O port
/SCK11* Clock input/ output for serial interface (CSI11)
P05 I/O port
/T1001* External count clock input to 16-bit timer/event counter 01
/SSI11* Capture trigger input to capture registers (CR001, CR011) of16-bit

timer/event counter 01 (TM01)
Chip select input for serial interface (CSI11)

P06 1/0O port
/TI011* Capture trigger input to capture register (CR001) of 16-bit timer/event
/TO01* counter 01 (TM01)

16-bit timer/event counter 01 output (TM01)
P10 1/O port
/SCK10 Clock input/ output for serial interface (CSI10)
/TXDO Serial data output from asynchronous serial interface (UARTO)
P11 1/0O port
/SI10 Serial data input to serial interface (CSI10)
/RXDO Serial data input to asynchronous serial interface (UARTO0)
P12 1/0O port
/SO10 Serial data output form serial interface (CSI10)
P13 1/0O port
ITXD6 Serial data output from asynchronous serial interface (UARTG6)
P14 1/O port
/RXD6 Serial data input from asynchronous serial interface (UARTG6)
P15 1/0O port
/TOHO 8-bit timer HO output (TMHO)
P16 1/O port
/TOH1 8-bit timer H1 output (TMH1)
/INTPS External interrupt request input with specifiable valid edges
P17 1/O port
/TI50 External count clock input to 8-bit timer/event counter 50 (TM50)
/TO50 8-bit timer/event counter 50 output (TM50)

*:,PD78F0537/0536/0535/0534 only
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78K0/KE2

Table(2/2)
PIN NAME Function
P20- P27 1/0 ports
/ ANIO- ANI7 A/D converter analog input
P30/INTP1 I/O port
P31/INTP2 External interrupt request input with specifiable valid edges
P32/INTP3
P33 1/0 port
/TI51 External count clock input to 8-bit timer/event counter 51(TM51)
/TO51 8-bit timer/event counter 51output (TM51)
/INTP4 External interrupt request input with specifiable valid edges
P40 - P43 1/0 port
P50 - P53 1/0 port
P60 1/0O port (N-ch Open drain)
/SCLO Clock input/ output for serial interface (11C0)
P61 1/0 port (N-ch Open drain)
/SDAO Serial data input/ output for serial interface (11C0)
P62 1/0 port (N-ch Open drain)
/EXSCLO External clock input for serial interface (11C0)
P63 1/0 port (N-ch Open drain)
P70 - P77 1/0 ports
/KRO — KR7 Key interrupt input
P120 1/0 port
/INTPO External interrupt request input with specifiable valid edges
[EXLVI Reference voltage input for Low voltage Indicator
P121 1/0O port (An external oscillation circuit is not used)
/X1 Connecting resonator for main system clock oscillation
P122 1/0O port (An external oscillation circuit is not used)
IX2 Connecting resonator for main system clock oscillation
/EXCLK External clock input for main system clock
P123 I/O port (An external oscillation circuit is not used)
IXT1 Connecting resonator for subsystem clock oscillation
P124 1/0O port (An external oscillation circuit is not used)
IXT2 Connecting resonator for subsystem clock oscillation
/EXCLKS External clock input for subsystem clock
P130 Output port
P140 1/0 port
/PCL Clock output
/INTP6 External interrupt request input with specifiable valid edge
P141 1/0O port
/BUZ Buzzer output
I INTP7 External interrupt request input with specifiable valid edge
/ BUSYO Busy signal input for serial interface (AUTOCSI)
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NEC 78K0/KE2

4. Memory space

78K0/KE2 have 64kB linear address area.
To access more than 64KB ROM area, 96KB and 128KB ROM products have BANK type ROM at
address of 8000H to COO0H. All BANK ROM size is 16KB.

Common ROM Bank ROM
Products ROM size Address Address Number of
Bank
LPD78F0537 | 128KB 000?3';;; FH SOO?ES'EBF)FFH 6
4PD78F0536 | 96KB ooog)glzzg)F FH SOO?ES'EBF)FFH 4
LPD78F0535 | 6OKB OOO?S)'EBF)FFH - :
LPD78F0534 | 48KB OOO?L?S'EBF)FFH ) i
LPD78F0533 | 32KB 000?3';';;; FH ] i
LPD78F0532 | 24KB 000?2'1'}?;;: FH ] )
LPD78F0531 | 16KB 000?1"6'3'2;; FH ] i

5. Clock

78K0/KE2 have 2 type internal oscillator and 2 type external resonator oscillation circuit.
78KO0/KE2 can be operated Internal High-speed oscillator only. Internal Low-speed oscillator
can connect to Watch dog timer and 8bit timer (TMH1) only for high secure.

Fig. Clock connecting block image

Internal
Low-speed
Oscillator
(240kHz tvp) Watchdog timer

-——— 8bhit timer (TMH1)
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ZUD-CA-05-0063 . .
Data Published Jul 2005 N CP(K) ©ONEC Electronics Corporation 2005



NEC 78K0/KE2
6. Outline of Functions of KE2
4 PD78F0531 1 PD78F0532 1 PD78F0533

Internal Flash Memory 16 K 24 K 32K
Memory Bank -
(Byte)

High Speed RAM 768 1K

Extend RAM -
Main System [ Ceramic/Crystal -1t0 20 MHz: Voo =4.0t0 5.5V
Clock -1t0 10 MHz: Voo =2.7t0 5.5V

-1t05MHz: Vop=1.8t05.5V
Internal oscillator |- 8 MHz(TYP.)

Sub System Clock

~32.768 KHz(TYP.)

Internal Low Speed oscillator
(For TMH1, WDT)

240 kHz(TYP.)

Minimum Instruction Cycle

-0.1 us (Ceramic/ Crystal Operation fxn = 20 MHz Voo = 4.0 to 5.5 V)

110

Total :55
-CMOS I/0 :50
- CMOS Out 1
- N-ch O.D. :

Timer

- 16 Bit Timer/Event Counter:1ch
- 8 Bit Timer/Event Counter:2ch
- 8 bit Timer:2ch

- Watch Timer:1ch

- Watch Dog Timer:1ch

Timer Output

-5(PWM:34)

PCL output

- 156.25kHz, 312.5kHz, 615kHz, 1.25MHz, 2.5MHz, 5MHz, 10MHz (fers = 20 MHz)

Buzzer Output

- 2.44 kHz, 4.88 kHz, 9.77 kHz, 19.54 kHz(fers = 20 MHz)

A/D Converter

- 10bit x 8ch

Serial Interface

- UART (with LIN-bus):1ch
- CSI/ UART:1ch

-1’C:1ch
Multiplier/Divider -
Interrupt Internal 16
External 9
Key Return 8ch

On Chip Debug Function

Product name is undecided.

Voltage Range

Vob=1.8t05.5V

Operation temperature

Ta =-40°C to +85°C

Package

- 64pin LQFP(10x10) 0.5mm pitch
- 64pin LQFP(12x12) 0.65mm pitch
- 64pin QFP(14x14) 0.8mm pitch
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NEC 78K0/KE2
1 PD78F0534 1 PD78F0535 1 PD78F0536 1 PD78F0537

Internal Flash Memory 48 K 60 K 96 K 128 K
Memory
(Byte) Bank - - 4 6

High Speed RAM 1K

Extend RAM 1K 2K 4K 6 K
Main System | Ceramic/Crystal -1t0 20 MHz: Voo =4.0t0 5.5V
Clock -1to 10 MHz: Voo =2.7t0 5.5V

-1t05MHz: Vop=1.8t05.5V
Internal oscillator |- 8 MHz(TYP.)

Sub System Clock

~32.768 KHz(TYP.)

Internal Low Speed oscillator
(For TMH1, WDT)

240 kHz(TYP.)

Minimum Instruction Cycle

-0.1 us (Ceramic/ Crystal Operation fxn = 20 MHz Voo = 4.0 to 5.5 V)

110

Total :55
-CMOS I/0 :50
- CMOS Out 1
- N-ch O.D. :

Timer

- 16 Bit Timer/Event Counter:2ch
- 8 Bit Timer/Event Counter:2ch
- 8 bit Timer:2ch

- Watch Timer:1ch

- Watch Dog Timer:1ch

Timer Output

-6(PWM:4)

PCL output

- 156.25kHz, 312.5kHz, 615kHz, 1.25MHz, 2.5MHz, 5MHz, 10MHz (fers = 20 MHz)

Buzzer Output

- 2.44 kHz, 4.88 kHz, 9.77 kHz, 19.54 kHz(frrs = 20 MHz)

A/D Converter

- 10bit x 8ch

Serial Interface

- UART (with LIN-bus):1ch
- CSI/ UART:1ch

- CSl:1ch
-1’C:1ch
Multiplier/Divider 16bitx16bit, 32bit/8bit
Interrupt Internal 19
External 9
Key Return 8ch

On Chip Debug Function

Product name is undecided.

Voltage Range

Voo =1.8t05.5V

Operation temperature

Ta =-40°C to +85°C

Package

- 64pin TQFP(7 x7) 0.4mm pitch

- 64pin LQFP(10x10) 0.5mm pitch
- 64pin LQFP(12x12) 0.65mm pitch
- 64pin QFP(14x14) 0.8mm pitch
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NEC 78K0/KE2

Caution: This product uses SuperFlash® technoloay licensed from Silicon Storage Technoloay, Inc.

e The information contained in this document is being issued in advance of the production cycle for the
product. The parameters for the product may change before final production or NEC Electronics
Corporation, at its own discretion, may withdraw the product prior to its production.

¢ No part of this document may be copied or reproduced in any form or by any means without the prior written consent
of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may appear in this document.

e NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from the use of NEC Electronics products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC Electronics or others.

¢ Descriptions of circuits, software and other related information in this document are provided for illustrative purposes
in semiconductor product operation and application examples. The incorporation of these circuits, software and
information in the design of a customer's equipment shall be done under the full responsibility of the customer. NEC
Electronics assumes no responsibility for any losses incurred by customers or third parties arising from the use of
these circuits, software and information.

e While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC Electronics products,
customers must incorporate sufficient safety measures in their design, such as redundancy, fire-containment and
anti-failure features.

e NEC Electronics products are classified into the following three quality grades: "Standard", "Special”, and "Specific".
The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-designated
"quality assurance program" for a specific application. The recommended applications of an NEC Electronics
product depend on its quality grade, as indicated below. Customers must check the quality grade of each NEC
Electronics products before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio and
visual equipment, home electronic appliances, machine tools, personal electronic equipment and
industrial robots.

"Special":  Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed for life
support).

"Specific":  Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life support
systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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