DATA SHEET

NEC / ‘MOS INTEGRATED CIRCUIT
UPD78052Y, 78053Y,78054Y, 78055Y, 78056Y,78058Y

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, and 78058Y are the uPD78054Y subseries products of the 78K/0
series.

Various peripheral hardware such as 8-bit resolution D/A converter, timer, serial interface (1°C bus mode compatible),
real-time output port and interrupt functions are incorporated.

The uPD78P054Y, 78P058Y, a one-time PROM or EPROM version which can be operated in the same supply
voltage range as for the mask ROM version, and various development tools are aiso available.

Detailed function descriptions, etc., are provided in the following User's Manual. Be sure to read it when

designing.
uPD78054, 78054Y Subseries User’s Manual : IEU-1356
78K/0 Series User’s Manual Instructions : IEU-1372
FEATURES
¢ Internal high-capacity ROM and RAM
ltem | Program memory Data memory
Part number (ROM) Internal High-Speed RAM | Buffer RAM | Internal Expanded RAM
HPD78052Y 16 Kbytes 512 bytes 32 bytes No
pPD78053Y 24 Kbytes 1024 bytes
©PD78054Y 32 Kbytes
uPD78055Y 40 Kbytes
uPD78056Y 48 Kbytes
uPD78058Y 60 Kbytes 1024 bytes

* External memory expansion space : 64 Kbytes

* Instruction execution time can be varied from high-speed (0.4 us) to ultra-low-speed (122 us)
¢ |/O ports : 69 (N-ch open-drain : 4)

8-bit resolution A/D converter: 8 channels

8-bit resolution D/A converter: 2 channels

Serial interface : 3 channels (12C bus mode : 1 channel)

Timer : 5 channels

Supply voltage : Voo =2.0t0 6.0 V

e & o o

APPLICATIONS
Cellutar phones, pagers, printers, AV equipment, airconditioners, cameras, PPC, fuzzy home applicances, vending
machines, etc.

The information In this document is subject to change without notice.
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ORDERING INFORMATION

Part Number Package
uPD78052YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78053YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78054YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
pPD78055YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78056YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78058YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)

Aemark xxx indicates the ROM code suffix.
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78K/0 SERIES PRODUCT DEVELOPMENT

Thefollowing shows the products ofthe 78K/0 Series. The designations appearing inside the boxes are subseries names.

: Products in mass-production

Y subseries products are for 12C bus.
. For control .
100-pin / uPD78078 MPDTBO‘/BY Timer added to the uPD78054, extemal interface functions enhanced
100-pin / pPD78070A // pPD78070AY/. ROM-less version of the pPD78078

:
1,

80-pin ¢ uPD78058F "' ’ uPD78058FY’ EMI noise-reduced version of the yPD78054
80-pin / pPD78054 yPD78054Y UART and D/A added to the yPD78014, I/O enhanced
— 64-pin / LPD78018F £/ uPD78018FY L, Low-voliage (1.8 V) operation version of the PD78014, with enhanced ROM and RAM variations

64-pin / uPD78014 // uPD78014Y /' A/D and 16-bit timer added to the uPD78002

64-pin pPD780001 A/D added to the pyPD78002
64-pin pPD78002 pPD78002Y Basic subseries for control
42/44-pin/  PD78083 / Internal UART, low-voltage (1.8 V) operation possible

For FIP™ driving

pPD780208 £,

100-pin I/O and FIP C/D of the pPD78044A enhanced, display output total: 53

— 80-pin pPD78044A 6-bit U/D counter added to the pPD78024, display output total: 34
| 64-pin uPD78024 Basic subseries for FIP driving, display output total: 26
78K/0
Sori
enes For LCD driving
e A st oTTesm
100-pin '/ pPD780308 p / pPD780308Y"' SI0 of the pyPD78064 enhanced, ROM, RAM expanded

100-pin pPD780648 EM! noise-reduced version of the uPD78064
100-pin / 1PD78064 // pPD7B064Y 7 Basic subseries for LCD driving, intemal UART

For IEBus™
— 80-pin uPD78098 IEBus controller added to the yPD78054

ForLV

L I

—— 64-pin ," yPD78P0914 ,/ PWM output, internal LV digital code decoder, Hsync. counter on-chip
4
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The major functional differences among the subseries are shown below.

Function ROM Timer 8-bit | 8-bit Serial Tl Voo | External
Name 8-bit |16-bit |Watchi WDT | A/D | D/A Interface MIN. Value| Expansion
For pPD78078 32K1t060K | 4ch|1ch|1ch|1ch| 8ch|.2ch| 3ch(UART:1ch) 88 18V v
control pPD78070A - 61 27V
uPD78058F | 48Kto 60K | 2¢ch 69
uPD78054 16 Kto 60K 20V
uPD78018F | 8Kto 60K - | 2¢ch 53 1.8V
uPD78014 8Kto32K 27V
uPD780001 | 8K - - 1ch 39 -
uPD78002 8Kto16 K 1ch - 53 J
uPD78083 - 8ch 1ch (UART : 1 ¢ch) 33 1.8V -
For FIP nuPD780208 | 32Kto 60K | 2¢ch|1chitch|1ch| 8ch - | 2ch 74 27V -
driving | uPD78044A | 16 Kto 40K 68
nPD78024 24Kto 32K 54
For LCD | uPD780308 | 48Kt060K | 2¢ch|1ch|1ch|1ch]8ch| - | 3ch(UART:1ch) 57 1.8V -
driving uPD780848 | 32K 2 ch (UART : 1 ch) 20V
nPD78064 16 Kto 32K
For uPD78098 32Ktw060K | 2¢ch{1ch|1ch|1ch|{8ch]| 2ch| 3ch(UART:1ch) 69 2.7V ¥
IEBus
For LV uPD78P0914| 32K 6ch| - ~ |1chi8ch}] - | 2¢ch 54 45V v
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FUNCTIONAL OVERVIEW

Product Name
ltem uPD78052Y | uPD78053Y | pPD78054Y | pPD78055Y uPD78058Y | pPD78058Y
Internal ROM 16 Kbytes 24 Kbytes 32 Kbytes 40 Kbytes 48 Kbytes 60 Kbytes
memory | |nternal high-speed RAM 512 bytes 1024 bytes
Buffer RAM 32 bytes
internal expanded RAM None | 1024 bytes
Memory space 64 Kbytes '

General registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Instruction cycle

On-chip instruction execution time cycle modification function

When main system
clock selected

0.4 us/0.8 us/1.6 us/3.2 us/6.4 us/12.8 us (@ 5.0-MHz operation)

When subsystem
clock selected

122 ps (@ 32.768-kHz operation)

Instruction set

* 16-bit operation

+ Multiply/divide (8 bits x 8 bits, 16 bits + 8 bits)

« Bit manipulate (set, reset, test, boolean operation)
BCD adjust, etc.

110 ports

Total : 69
» CMOS input 2
» CMOS /O : 63
+ N-ch open-drain 1/O : 4

A/D converter

= 8-bit resolution x 8 channels

D/A converter

« B-bit resolution x 2 channels

Serial interface

¢ 3-wire/2-wire/I’C bus mode selectable: 1 channel
« 3-wire mode (on-chip max. 32 bytes automatic data transmit/receive function):
1 channel

+ 3-wire/lUART mode selectable 1 channel
Timer « 18-bit timer/event counter 1 channel

« 8-bit timer/event counter : 2 channels

+« Watch timer 1 channel

* Watchdog timer 1 channel

Timer output

3 (14-bit PWM output x 1)

Clock output 19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 5.0 MHz
(@5.0-MHz operation with main system clock)
32.768 kHz (@32.768-kHz operation with subsystemn clock)
Buzzer output 1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz (@5.0-MHz operation with main system clock)
Vectored Maskabl .
A A askable internal interrupt 13, external interrupt 7
interrupts interrupts
!\lon-maskable internal interrupt 1
interrupts
§oftware internal interrupt 1
interrupts
Test input Internal : 1, external : 1

Power supply voitage

Voo=20t06.0V

Operating ambient temperature

Ta=-40 1o +85 °C

Package

BO-pin ptastic QFP (14 x 14 mm)
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1. PIN CONFIGURATION (TOP VIEW)

¢ 80-pin plastic QFP (14 x 14 mm)
uPD78052YGC-xxx-3B9
pPD78053YGC-xxx-3B9
uPD78054YGC-xxx-3B9
uPD78055YGC-xxx-3B9
uPD78056YGC-xxx-3B9
uPD78058YGC-xxx-389

NTP1/TIO1
NTPO/TI00

D W T MmN
T o EQ ~ Lodao g
zZz=zz2 =2 S EEEEE
LT L2688 EEEEE N
T2 f-2S3SSEE L, 88838858
A oo oo € < X X =2 X X > 0 0 0 a0 oo
? 999 T ¢
| NERRRE
B | ' | S A
4 63 62 61 —
PAS/ANIS Oe—| 180 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 N
P16/ANIS Ore——eif 2 O 59 |——0 P127/RTP7
P17/ANI7 O=——e] 3 58 [———O P126/RTPS
AVss O—] 4 57 |~—=0 P125/RTP5
P130/ANOO O~—s{ 5 56 |——0 P124/RTP4
P131/ANO1 O~—-=] & 55 fe—=0O P123/RTF3
AVrgst O———e 7 54 fe——e0O P122/RTP2
P70/SI2/RxD O—e] 8 53 }—=0 P121/RTP1
P71/802/TxD O~— 9 52 |——=0O P120/RTPO
P72/SCK2/ASCK O-—=1 10 51 f——=O P37
P20/SH O~——1 11 50 {0 P3&/BUZ
P21/SO1 Q=] 12 49 pe——=0 P35/PCL
P22/SCK] O=—el 13 48 f—=0 P34/TI2
P23/STB Q=i 14 47 |——0 P33/Ti1
P24/BUSY Ol 15 46 [0 P327TO2
P25/SI0/SBO/SDAD O=—=1 16 45 ———0 P31/TO1
P26/SO0/SB1/SDA1 Q=——ef 17 44 =0 P30/TO0
P27/5CKO/SCL O——=f 18 43 f———0 PE7/ASTB
PA0/ADD O=——ui 19 42 [0 PESWAIT
P41/AD1 Q== 20 41 ——0 PE5/WR
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
N M < N O M QQ O - N ™ B o N O e MDD
880338828z zzz3%$zz888k ¢80k
3g32etfeR23B8 BF 2
2 afadds g aaa a o a

Cautions 1. IC (Internally Connected) pin should be connected directiy to Vss.
2. AVop pin should be connected to Voo pin.
3. AVss pin should be connected to Vss pin.
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P00 to PO7
P10 to P17
P20 to P27
P30 to P37
P40 to P47
P50 to P57
P&0 to P67
P70 to P72
P120 to P127
P130, P131
RTPO to RTP7

INTPO to INTP6

TI100, TI01
™, T2
TOO0 to TO2
SBO, SB1
SI0 to SI2
SO0 to SO2

SCKO to SCK2

SCL
SDAO, SDAt
RxD
TxD

: Port0

: Portl

: Port2

: Port3

: Port4

1 Ports

. Porté

: Port7

. Port12

: Port13

. Real-Time Output Port
. Interrupt from Peripherals
: Timer Input

: Timer Input

: Timer Qutput
: Serial Bus

: Serial Input

: Serial Qutput
: Serial Clock

. Serial Clock

: Serial Data

: Receive Data
: Transmit Data

ASCK

PCL

BUZ

sT8

BUSY

ADO to AD7
AB to A15
RD

WR

WAIT
ASTB

X1, X2
XT1, XT2
RESET
ANIOQ to ANI7
ANOQO, ANO1
AVop

AVss
AVRsFo,1
Voo

Vss

IC

: Asynchronous Serial Clock
: Programmable Clock

. Buzzer Clock

: Strobe

. Busy

: Address/Data Bus

: Address Bus

: Read Strobe

. Write Strobe

: Wait

: Address Strobe

: Crystal (Main System Clock)
1 Crystal (Subsystem Clock)
: Reset

: Analog Input

. Analog Qutput

: Analog Power Supply

: Analog Ground

: Analog Reference Voltage
. Power Supply

: Ground

: Internally Connected



NEC

uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

2. BLOCK DIAGRAM

TOQ/P30 ~——

TIOOANTPQ/PO0 —
TIOUANTP1/P01 ———e

16-bit TIMER/
EVENT COUNTER

TO1/P31 =——f

78K/0
CPU CORE

ROM

8-bit TIMER/ \J/‘:>
TI1/P33 —= EVENT COUNTER 1
TO2/P32 =—g.vit TIMER/
T12/P34 ——e EVENT COUNTER 2
WATCHDOG TIMER K )
WATCH TIMER @

SI/SBO/SDAQ/P25 ~—

SO0/SB1/SDA1/P2s =—]  SERIAL /\,:‘V>
= INTERFACE 0
SCKO/SCLP27 ———s]

$11/P20 ——=
SO1/P21 ~— _
SEK1/P20 -——e] SERIAL
SCK1/P22 INTERFACE 1 </:[>
STB/P23 =——
BUSY/P24 ——
SI2/RXD/P70 ——
802/TxD/P71——  SERIAL AN
o= INTERFACE2 [N—/
SCK2/ASCK/P72 ——
ANIO/P10- @
ANI7/P17
AVoo——— A/D CONVERTER { —N
AVss
AVrerg —=1
ANOO/P130,
ANO1/P131
AVss— | D/ACONVERTER K y
AVAEF) ——e]
INTPO/POO- :l'> INTERRUPT
INTP&/PO6 CONTROL
BUZ/P36 ~——— BUZZER OUTPUT K
PCLP3s——/ CLOCK OUTPUT p—
cLpss CONTROL \’—l_

Remark The internal ROM and RAM capacity depends on the product.

-

|

il

RAM

Vss

POO

LA TS A A T A T A T

U

PORTO % YP01-P06
PO7
PORT1 <:>P10—P17
PORT2 \I/‘::>P20-P27
PORT3 <:>P3w37
PORT4 <:>P40-P47
PORTS @PSO-PS?
PORT6 '~ \pe0-PE7
PORT? <:>P70—P72
PORT12 /‘\;’>P12w127
PORT13 <‘_‘>P130. P13
REAL-TIME RTPO/P120-
OUTPUT PORT RTP7/P127
ADO/P40-
AD7/P47
AB/P50-
EXTERNAL A15/P57
ACCESS —— RO/PB4
—= WHR/PES
1~ WAIT/Pss
I ASTBPS?
RESET
SYSTEM
CONTROL X2
e XT1/PO7
XT2
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3. PIN FUNCTIONS

3.1 PORT PINS (1/2)

) After Alternate
Pin Name o) Function Reset Function
P00 Input Port 0 input only Input INTPO/TIO0
PO1 Input/ 8-bit 1/O port Input/output can be specified bit-wise. Input INTP1/T101
P02 output When used as an input port, internal pull-up resis- INTP2
tor can be connected by software.
P03 INTP3
Po4 INTP4
PO5 INTPS
P0G INTPS
pQ7Note 1 Input Input only input XT1
P10 to P17 | Input Port 1 input | ANIO to ANI7
output 8-bit input/output port.
input/output can be specified bit-wise.
When used as an input port, intemal pull-up resistor can be connected
by softwarg Note 2
P20 Input/ Port 2 ’ ' Input Si
P21 output 8-bit input/output port. SO1
Input/output can be specified bit-wise. —
P2z When used as an input port, intemal pull-up resistor can be connected by SCK1
P23 software. sT8
P24 BUSY
P25 S10/SBO/SDAO
P26 SO0/SB1/SDA1
P27 SCKo/SCL
P30 input/ Port 3 Input TOO0
P31 output 8-bit input/output port. To1
Input/output can be specified bit-wise.
P32 When used as an input port, internal pull-up resistor can be connected by T02
P33 software. Ti
P34 T2
P35 . PCL
P36 BUZ
P37 -
P40 to P47 | InpuV Port 4 Input | ADO to AD7
output 8-bit input/output port.
input/output can be specified in 8-bit units.
When used as an input port, internal pull-up resistor can be connected by
software. Test input flag (KRIF) is set to 1 by falling edge detection.

Notes 1. When using the PO7/XT1 pins as an input port, set 1 in bit 6 (FRC) of the processor clock control register (PCC).
On-chip feedback resistor of the subsystem clock oscillator should not be used.
2. When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input pins, the pull-up resistor is
disabled automatically.
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3.1 PORT PINS (2/2)

) ) After Alternate
Pin Name /0 Function Reset Funeiion
P50 to P57 | inpuV  |Port5 ' Input | Agto Al

output 8-bit input/output port.
LEDs can be driven directly.
Input/output can be specified bit-wise.
When used as an input port, internal pull-up resistor can be connected by software.
P60 Input/ Port 6 N-ch open-drain inputfoutput input -
P61 output 8-bit input/outport port. Inputioutput can be port. On-chip pull-up resistor
specified bit-wise. can be specified by mask
P62 option. LEDs can be driven
P83 directly.
P64 When used as an input port, Input AD
PES internal pull-up resistor can be WR
connected by software. —
P66 WAIT
P67 ASTB
P70 Input/ Port 7 input Si2/RxD
P71 output 3-bit input/output port. SO2/TxD
input/output can be specified bit-wise. —
P72 When used as an input port, internal pull-up resistor can be connected by software. SCK2/ASCK
£120 to P127 | input/ Port 12 input  |RTPO to RTP?
output 8-bit inputfoutput port.
Inputioutput can be specified bit-wise.
. | When used as an input port, internal pull-up resistor can be connected by software.
P130, P131 | input/ Port 13 Input | ANOO, ANO1
output 2-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, intemal pull-up resistor can be connected by software.
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3.2 NON-PORT PINS (1/2)

After Alternate
Pin Name e Function Reset Function
INTPO input External interrupt input by which the effective edge (rising edge, falling edge, or| Input POO/T!00
INTP1 both rising edge and falling adge) can be specified. PO1/TION
INTPZ P02
INTP3 P03
INTP4 : P04
INTPS POS
INTPS P08
Sio Input Serial interface serial data input. Input | P25/SBO/SDAC
Si1 P20
Si2 P70/RxD
SO0 Output Serial interface serial data output. Input | P26/SB1/SDA1
SO1 4 P21
sO2 P71/TxD
SBO input Serial interface serial data input/output. Input  {P25/510/SDA0
SB1 foutput | _ P26/SO0/SDAT
SDAD P25/S10/SB0
SDA1 P26/S0O0/SB1
SCKo input Serial interface serial clock input/output Input P27/SCL
SCK1 /output poo
SCK2 P72/ASCK
scL ‘ P27/SCRO
§T8 Output Serial interface automatic transmit/receive strabe output. Input P23
BUSY Input Serial interface autornatic transmit/receive busy input. Input P24
RxD input Asynchronous serial interface serial data input. Input P70/S12
TxD Output | Asynchronous serial interface serial data output. Input P71/s02
ASCK Input Asynchronous serial interface serial clock input. Input P72/SCR2
Tioo Input Extermnal count clock input to the 16-bit timer {TMO0) Input POO/INTPO
TIO1 Capture trigger signal input to the capture register (CR00) POV/INTP1
TH External count clock input to the 8-bit imer (TM1) P33
TI2 External count clock input to the 8-bit timer (TM2) P34
TOO Output 16-bit timer output {dual-function as 14-bit PWM output) input P30
TOA 8-bit timer output P31
TO2 P32
PCL Output Clock output (for main system clock, subsystem clock trimming). input P35
BUZ Output Buzzer output. Input P36
RTPO to RTP7| output Real-time output port by which data is output in synchronization with a input | P120 to P127
trigger.
ADO to AD7 | Input Low-order address/data bus at external memory expansion. input P40 to P47
foutput




NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

3.2 NON-PORT PINS (2/2)

After Alternate
Pin Name "o Function Reset Function
A8 to A15 Output High-order address bus at extemnal memory expansion. Input P50 to P57

RD Output External memory read operation strobe signal output. input P64

WR External memory write operation strobe signal output. P65
WAIT fnput | wait insertion at external memory access. Input P66
ASTB Output | Strobe output which latches the address information output at port 4 and port 5 | input P67

to access external memory.
ANIO to ANI7 | Input | A/D converter analog input. input | P10 to P17
ANOQ, ANO1| Output | p/A converter analog output. Input | P130, P131
AVREFO Input | A/D converter reference voitage input. — —
AVREF1 Input | D/A converter refarence voltage input. _ —
AVoD — A/D converter analog power supply. Connected to Voo — —
AVss —_ A/D converter ground potential. Connected to Vss —_ —
RESET Input | System reset input. — —

X1 Input Main system clock oscillation crystal connection. —_ —

X2 — : — —
XT1 Input | Subsystem clock oscillation crystal connection. Input P07
XT2 —_ — —_
Voo - Positive power supply. - —
Vss - Ground potential. - —

iIc - Internal connection. Connect to Vss directly. - -
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* 33 PIN VO CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS
The input/output circuit type of each pin and recommended connection of unused pins are shown in Table 3-1.
For the input/output circuit configuration of each type, see Figure 3-1.

Table 3-1. Input/Qutput Circuit Type of Each Pin (1/2)

Pin Name ln’putl'output I{s] - Recommended Connection when Not Used
Circuit Type
POO/INTPO/TIO0 2 Input Connected to Vss.
PO1/INTP1/TI01 8-A input/output Independently connected to Vss through resistor.
PO2/INTP2
PO3/INTP3
PO4/INTP4
POS/INTPS
POG/INTPS
PO7/XT1 16 Input Connected to Voo.
P10/ANIO to P17/ANI7 1 Inputioutput Independently connected to Voo or Vss through
P20/S11 8-A - .| resistor.
P21/801 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/810/SB0O/SDAQ 10-A
P26/SO0/SB1/SDA1
P27/SCKO/SCL
P30/TO0 5-A
P31/TO1
P32/T02
P33/TH 8-A
P34/TI2
P35/PCL 5-A
P36/BUZ
P37
P40/ADO to P47/AD7 5E Independently connected to Voo through resistor.
PS0/A8 to P57/A15 5-A Independently connected to Voo or Vss through resistor.
P60 to P63 13-B Independently connected to Voo through resistor.
P64/RD 5-A Independently connected to Voo or Vss through resistor.
P65/ WR
P66/ WAIT
P67/ASTB
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Table 3-1. input/Output Circuit Type of Each Pin (2/2)

Pin Name g’::z:’:,?:; o Recommended Connection when Not Used
P70/812/RxD B-A Inputioutput | Independently connected to Voo or Vss through resistor.
P71/SO2/TxD 5-A
P72/SCK2/ASCK B8-A
P120/RTPO to P127/RTP7 5-A
P130/ANOO, P131/ANO1 12-A Independently connected to Vss through resistor.
RESET 2 input -

XT2 16 —_ Leave open.

AVREFO — Connected to Vss.
AVReF1 Connected to VoD.

AVDD

AVss Connected to Vss .

IC Connected to Vss directly.
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Figure 3-1. Pin Input/Output Circuits (1/2)

Type 2 Type 8-A v
DO
pullup D , I
enable P-ch
IN v
0o
- data —— o |=p-cn
p——— IN/OUT
o i . . output -ch
Schmitt-Triggered Input with Hysteresis Characteristic disable
Type 5-A Voo Type 10-A Voo
puliup D o | pullup D o I
Voo
data —{ Y| |=F-cn date— Yo [~P-h
IN/OUT INOUT
output open drain H
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Figure 3-1. Pin input/Output Circuits (2/2)
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4. MEMORY SPACE
Figure 4-1 shows the nPD78052Y/78053Y/78054Y/78055Y/768056Y/78058Y memory map.

Figure 4-1. Memory Map

4 FEFFH
Special Function Registers
(SFR) 256 x 8 bits
FFOOH :
FEFFH
General Registers 7ATFH T
FEEOH 32 x 8 bits Use Prohibited
H
FEDFH gg?’H
== == =__ Intemal Expanded RAM =L
Intemal High-Speed 1024 x 8 bits » Notet
RAM Note3 F400H
F3FFH
mmmmH Use Prohibited Note2
mmmmH - 1
Use Prohibited FOOOH y
FAEOH
FADFH nnanH I
Data Memo .
Space R4 Buffer RAM 32 x 8 bits ' = Program Area
FACOH 1000H I
FABFH OFFFH I
Use Prohibited = CALLF Entry Area
FABOH |
FA7FH 0800H
07FFH I
pom Program Area
-~ Extemnal Memory == ~ 9 =
Program Memory 0080H
Space ) 007FH
nnnnk + 1
nnnnH CALLT Table Area
0040H
003FH
= internal ROM Note3 =L
Vector Table Area
Y Y 0000H 0000H

Notes 1. Provided in the uPD78058Y only
2. When the external device expansion function is used with the uPD78058Y, set the internal ROM capacity to
56 Kbytes or less using the internal memory size switching register (IMS).
3. The internal ROM capacity and internal high-speed RAM capacity depend on the products (see the next table).

Iinternal ROM Last Address Internal High-Speed RAM First Address
Relevant Product Name
nnnnH mmmmH
uPD78052Y 3FFFH FDOOH
nPD78053Y SFFFH FBOOH
uPD78054Y 7FFFH
uPD78055Y 9FFFH
pPD78056Y BFFFH
uPD78058Y EFFFH
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5. PERIPHERAL HARDWARE FUNCTION FEATURES

5.1 PORTS
The following 3 types of /O ports are available.
+ CMOS input (P00, P07) : 2
* CMOS input/output (P01 to P08, port 1 to port 5, P64 to P67, port 7, port 12, port 13) : 63
+ N-channel open-drain input/output (P60 to P63) : 4
Totai : 69
Table 5-1. Port Functions
Name Pin Name Function
Port 0 P00, PO7 Dedicated input port pins
P01 to P06 Input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
Port 1 P10 to P17 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be connected by software.
Port 2 P20 to P27 Input/output port pins. Input/output specifiable bit-wise.
' When used as input port pins, on-chip pull-up resistor can be connected by software.
Port 3 P30 to P37 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be connected by software.
Port 4 P40 to P47 Input/output port pins. Input/output specifiable in 8-bit units.

When used as input port pins, on-chip pull-up resistor can be connected by software.

Test input flag (KRIF) is set to 1 by falling edge detection.

Port 5 P50 to P57 Input/output port pins. input/output specifiable bit-wise.

When used as input port pins, on-chip puli-up resistor can be connected by software.

LEDs direct drive capability.

Port 6 P60 to P63 N-channel open-drain input/output port pins. Input/output specifiable bit-wise.

On-chip pull-up resistor can be connected by mask option.

LEDs direct drive capabiity.

P64 to P67 Input/output port pins. Input/output specifiable bit-wise.

When used as input/output port pins, on-chip pult-up resistor can be connected by software.

Port 7 P70 to P72 Input/output port pins. input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
Port 12 P120 to P127 | Input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip puil-up resistor can be connected by software.

Port 13 P130, P131 Input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
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5.2 CLOCK GENERATOR

Two types of generators, a main system clock generator and a subsystem clock generator, are avaibable.

The instruction execution time can also be changed.
* 0.4 ps/0.8 pus/1.6 ps/3.2 ps/6.4 ns/12.8 us (@5.0-MHz operation with main system clock)
* 122 ns (@32.768-kHz operation with subsystem clock)

Figure 5-1. Clock Generator Block Diagram

XT1/P07 ©—1 Subsystem | g

Watch Timer, Clock
Output Function

’> Clock to Peripheral
Hardware

Wait Control | . CPU Clock

(feru)

Clock
XT2 ©@— Oscillator
Prescaler
7
X1 ©—Main System| & E:I
Clock
x2 ©—|Oscillator Seiector - Prescaler
Scaler|™] b oxf x| Bociber e
[ 2| 22| 23| 2|2
& Standby
STOP 2 Selectort1 Control Cireuit
Circuit _l— ;
To INTPO
Sampling Clock

5.3 TIMER/EVENT COUNTER
5 timer/event counter channeis are incorporated.
» 16-bit timer/event counter  : 1 channel

* 8-bit timer/event counter : 2 channels
* Watch timer : 1 channel
* Watchdog timer : 1 channel

Table 5-2. Types and Functions of Timer/Event Counter

\ 16-Bit Timer/Event Counter 8-Bit Timer/Event Counter | Watch Timer |Watchdog Timer

Type
Interval timer 1 channel 2 channels 1 channel 1 channel
External event counter 1 channel 2 channels _ _—

Function

Timer output 1 output 2 outputs _— _—
PWM output 1 output — - —
Pulse width measurement 2 inputs - — E—
Square wave output 1 output 2 outputs _— _
One-shot pulse output 1 output _— _— _—
Interrupt request 2 2 1 1
Test input i I 1 D
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Figure 5-2. 16-Bit Timer/Event Counter Block Diagram

S Internal Bus —S
AN

U INTP1
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Figure 5-3. 8-Bit Timer/Event Counter Block Diagram
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Figure 5-4. Watch Timer Block Diagram
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Figure 5-5. Watchdog Timer Block Diagram
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5.4 CLOCK OUTPUT CONTROL CIRCUIT
A clock with the following frequencies can be output as the clock output.
* 19.5 kHz/39.1 kHz/78.1 kH2/156 kHz/313 kH2/625 kH2/1.25 MH2/2.5 MH2/5.0 MHz (@5.0-MH2z operation with
main system clock)
*+ 32.768 kHz (@32.768-kHz operation with subsystem clock)

Figure 5-6. Clock Output Control Circuit Block Diagram

fxx/2?

f1/2°

e c———
fef2* Selector Synchronization Output Control @ PCLP35

Circuit Circuit

fyxl2®
fox/2®

fy /2’

5.5 BUZZER OUTPUT CONTROL CIRCUIT
A clock with the following frequencies can be output as the buzzer output.
* 1.2 kH2/2.4 kH2/4.9 kHz/9.8 kHz (@5.0-MHz operation with main system clock)

Figure 5-7. Buzzer Output Control Circuit Block Diagram

frx/2°

txx/2'® ———=! Selector Qutput Control L (3) BUZ/P36

fex/2" ——




NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

5.6 A/D CONVERTER
An A/D converter of 8-bit resolution x 8 channels is incorporated.
The following two A/D conversion operation start-up methods are available.
* Hardware start
« Software start

Figure 5-8. A/D Converter Block Diagram
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i |
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y i
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N Circuit i
Circuit
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N
A/D Conversion
Result Register (ADCR)
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5.7 D/A CONVERTER
A D/A converter of 8-bit resolution x 2 channels is available.
Conversion method is R-2R resistor ladder method.

Figure 5-9. D/A Converter Block Diagram

AVagrt O——] AAN % © ANOn
VW ’
I
I
Selector L
%
DACSn
VWY lé Write
AVss O | INTTMx
D/A Conversion Value Set Register n DAMmM
(DACSN)
] D/A Converter
1 Mode Register
S Internal Bus K

n =01
m =45
x =1,2

5.8 SERIAL INTERFACES
3 channels of the clocked serial interface are incorporated.
» Serial interface channel 0
* Serial interface channel 1
« Serial interface channel 2

Table 5-3. Types and Functions of Serial interface

Function

Serial Interface Channel 0

Serial Interface Channel 1

Serial Interface Channel 2

3-wire serial I/0 mode

O (MSB/LSB first switchable)

O(MSB/LSB first switchable)

O(MSB/LSB first switchable)

3-wire serial /O mode with auto-
matic transmit/receive

O(MSB/LSB first switchable)

function
2-wire serial /0 mode O (MSB first) — —
12C bus mode O (MSB first) - -

Asynchronous serial interface
(UART) mode

QO (Dedicated baud rate
generator incorporated)
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Figure 5-10. Serial Interface Channel 0 Block Diagram

( —— g
§
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Figure 5-11. Serial Interface Channel 1 Block Diagram
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Figure 5-12. Serial interface Channel 2 Block Diagram

¢ .
il <
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5.9 REAL-TIME QUTPUT PORT FUNCTIONS

Data set previously in the real-time output buffer register is transferred to the output latch by hardware concurrently with
timer interrupt or external interrupt generation in order to output to off-chip. This is a real-time output function. Pins used
to output data to off-chip are called real-time output ports.

By using a real-time output port, a signal which has no jitter can be output. This is most applicable to control stepping
motors, etc.

Figure 5-13. Real-Time Output Port Block Diagram

S internal Bus S
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INTTM{ —.| Output Trigger Buffer Register | Buffer Register
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Real-Time Output Port Mode
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N2
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6. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 INTERRUPT FUNCTIONS
There are 22 interrupt functions of three different types, as shown below.

* Non-maskable interrupt: 1
= Maskable interrupts: 20
= Software interrupt: 1

Table 6-1. Interrupt Source List (1/2)

Note 1 Basic
Interrupt Source
Interrupt Type Default Internat/ Vector Table Configuration
Priority Name Trigger External Address Type Note 2
Non-maskable — INTWDT | Watchdog timer overflow internal 0004H (A)
(watchdog timer mode 1 selected)
Maskable 0 INTWDT | Watchdog timer overflow (B)
(interval timer mode selected)
1 INTPO | Pin input edge detection External 0006H (C)
2 INTP1 Q008H (D)
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 00QEH
6 INTP5 0010H
7 INTPS 0012H
8 INTCSI0 | EndofserialinterfacechannelOtransfer | Internal 0014H (8)
9 INTCSI1 | End of serialinterface channel 1 trans- 0016H
fer
10 INTSER | Generation of serial interface channel 0018H
2 UART receive error
11 INTSR | Endofserialinterfacechannel2 UART 001AH
reception
End of serial interface channel 2 3-wire
INTCSI2 transfer
12 INTST | End of serialinterface channel 2 UART ' 001CH
transmission

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simultaneously. O is
the highest order and 18, the lowest.
2. Basic configuration types (A) to (E) correspond to (A) to (E) in Figure 6-1, respectively.
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Table 6-1. Interrupt Source List (2/2)

Note 1 ) Basic
Interrupt Source ;
Interrupt Type De_faf‘" Internal/ Vector Table Configuration
Priority Name Trigger External Address Type Note 2
Maskable 13 INTTM3 | Referencetimeinterval signalfromwatch | Intemal 001EH (8)
timer
14 INTTMOO | Generation of match signal of 16-bit 0020H
timer ragister and capture/compare
register (CRO0)
15 INTTMO1 | Generation of match signal of 16-bit 0022H
timer register and capture/compare
register (CRO1)
16 INTTM1 | Generation of match signal of 8-bit 0024H
timer/event counter 1
17 INTTM2 | Generation of match signal of 8-bit timer/ 0026H
event counter 2
18 INTAD |End of conversion by A/D converter 0028H
Software — BRK | BRK instruction execution internal DO3EH (E)

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simultaneously. O is
the highest order and 18, the lowest.

2, Basic configuration types (A) to (E) correspond to (A) to (E) in Figure 6-1, respectively.
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Figure 6-1. Interrupt Function Basic Configuration(1/2)
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Figure 6-1. Interrupt Function Basic Configuration(2/2)

{D) External maskable interrupt (except INTP0)
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6.2 TEST FUNCTIONS
There are two test functions as shown in Table 6-2.

Table 6-2. Test input Source List

Test Input Source
. Internal/External
Name Trigger
INTWT Watch timer overflow internal
INTPT4 Port 4 falling edge detection External

Figure 6-2. Test Function Basic Configuration

S Internal Bus S

|
1

MK

Test i S?andby Release
Input Signal

IF : Test input flag
MK : Test mask flag
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7. EXTERNAL DEVICE EXPANSION FUNCTIONS

The external device expansion functions connect external devices to areas other than the internal ROM, RAM, and SFR.
Ports 4 to 6 are used for external device connection.

8. STANDBY FUNCTION

There are the following two standby functions to reduce the system current consumption.

*HALT mode : The CPU operating ¢clock is stopped.

The average current consumption can be reduced by intermittent operation in combination with the
normal operating mode.

*+STOP mode : The main system clock oscillation is stopped. The whole operation by the main system clock is
stopped, so that the system operates with ultra-low current consumption using only the subsystem
clock.

Figure 8-1. Standby Function

Main System CSs=t ( Subsystem Clock

Clock Operation CS5-0 Operation
STOP HALT HALT
Instruction Instruction Instruction

Request

Interrupt

Interrupt Request

Request

STOP Mode
{Main system clock
oscillation stopped)

HALT Mode
(Clock supply to CPU is
stopped, oscillation)

HALT Mode Note
(Clock supply to CPU is
stopped, oscillation)

Note The current consumption can be reduced by stopping the main system clock.
When the CPU is operating on the subsystem clock, set bit 7 (MCC) of processor clock control register (PCC) to
stop the main system clock. The STOP instruction cannot be used.

Caution When the main system clock is stopped and the system is operated by the subsystem clock, the
subsystem clock should be switched again to the main system clock after the oscillation stabilization
time is secured by the program.

9. RESET FUNCTION

There are the following two reset methods.
« External reset input by RESET pin
* Internal reset by watchdog time runaway time detection



NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

10. INSTRUCTION SET

(1) 8-bit instructions
MOV, XCH, ADD ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR,
ROL, RORC, ROLC, ROR4, ROL4, PUSH, POP, DBNZ

Second [HL + Byte]
pernd | woyte | A | r%m | st | sader |tadcrte| Pow | el | (g [PU* Bl sadarte] 1 | None
First [HL + C]
|_Operand
A ADD mMov | Mov | Mov | mov | Mov | Mov | mMov | mov AOR
ADDC XCH | XCH | XCH | XCH XCH | XCH | XCH ROL
SUB ADD ADD | ADD ADD | ADD RORC
suBsc ADDC ADDG | ADDC ADDC | ADDC ROLC
AND suB sue | sus sus | sus
OR SUBC suBC | susc susc | susc
XOR AND AND | AND AND | AND
cMP OR OR | OR OR | OR
XOR XOR | XOR XOR | XOR
cMP CMP | CMP CMP | cmP
' MOV | MOV ‘ INC
ADD DEC
ADDC
suB
susc
AND
oR
XOR
cMP
B.C DBNZ
str MOV | MOV
saddr {MOV | MOV DBNZ INC
ADD DEC
ADDC
suB
SUBC
AND
OR
XOR
cMP
laddr16 MOV
PSW |MoOv | MOV PUSH
pOP
[OE]
- MY MoV ROR4
ROL4
[HL + Byte] MOV
{HL + 8]
[HL + C]
X MULU
c | DIVUW

Note Except r=A
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(2) 16-bit instructions
MOV, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

Second Opserand
First Operand #word AX rp Note sfrp saddrp laddr16 SP None
AX ADDW MOVW MOVW MOVW MovW Movw
susw XCHW
cMPW
m MOVW MOVW Nete INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddrp MOvVw MOVW
laddri6 MOVW
SP MOVW MOVW

Note Only when rp = BC, DE, or HL

{3) Bit manipulate instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

Second Operand . , .
- A.bit sfr.bit saddr.bit PSW.bit fHL].bit cY Saddr16 None
First Operand
A.bit MOWV1 BT SETH1
BF CLR1
BTCLR
sfr.bit MOV1 BT SET1
BF CLRt
BTCLR
saddr.bit MOV1 BT SET1
BF CLR1
BTCLR
PSW.bit . MOV1 BT SET1
BF CLR1
BTCLR
[HL).bit MOV1 BT SETH
BF CLR1
BTCLR
cY MOV1 MOV1 MOV MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
ORt1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1
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(4) Call instruction/branch instructions
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, 8F, BTCLR, DBNZ

Second Operand AX laddr16 laddri1 {addrs] Saddri6
First Operand
Basic instruction BR CALL CALLF CALLT BR
BR BC

BNC
BZ
BNZ

Compound BT

instruction BF
BTCLR
DBNZ

(5) Other instructions
ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, DI, HALT, STOP
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11, ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Parameter Symbol Test Conditions Ratings Unit
Supply voltage Voo ~-0.3to +7.0
AVoo -0.3 to Voo + 0.3 \'
AVRero -0.3 to Voo + 0.3 Vv
AVaerm ) -0.3to Voo + 0.3 A
AVss -0.3 to +0.3 A
input voltage Vi P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, -0.3 to Voo + 0.3 \
P50 to P57, P64 to P67, P70 to P72, P120 to P127, P130,
P131, X1, X2, XT2, RESET
Viz P60 to P63 | N-ch Open-drain -0.3 to +16
Output voltage Vo -0.3 to Voo + 0.3
Analog input voltage | Van P10 to P17 I Analog input pin AVss — 0.3 to AVrero + 0.3 Vv
Output fou 1 pin -10 mA
current high PO1 to P0G, P30-P37, PS6, P57, PEO to P67, P120 fo P127 total 15 mA
P10 to P17, P20 to P27, P40 to P47, P50 to PS5, =15 mA
P70 to P72, P130, P131 total
Output lo Note 1 pin Peak value 30 mA
current fow r.m.s. 15 mA
P50 to P55 total Peak value 100 mA
r.m.s. 70 mA
P56, P57, P60 to P63 total Peak value 100 mA
r.m.s. 70 mA
P10 to P17, P20 to P27, P40 to P47, | Peak value S0 mA
P70 to P72, P130, P131 total r.m.s. 20 mA
P01 to P06, P30 to P37, P64 to P67, | Peak value 50 mA
P120 to P127 total f.m.s. 20 mA
Operating ambient | Ta —40 to +85 °C
temperature
Storage Tstg -65 to +150 °Cc
temperature

Note The r.m.s. should be calculated as follows: [r.m.s.] = [Peak value] x Yduty
Caution Ifany of the parameters exceed the absolute maximum ratings, even momentarily, device reliability may
be impaired. The absolute maximum ratings are values that may physically damage the product. Be sure

to use the product within the ratings.

Remark The characteristics of dual-function pins and port pins are the same unless otherwise specified.
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MAIN SYSTEM CLOCK OSCILLATION CIRCUIT CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

Resonator gﬁgzgmended Parameter Test Conditions MIN. TYP. | MAX. | Unit
Cerami illati Voo = Oscillation
ic Oscillation 00 i 1.0 5.0 MHz
resonator frequency (fx) Notel voltage range
Oscillation After Voo reaches oscil- 4 ms
stabilization time Note2 lation voltage range MIN.
Crystal Oscillation
Notet 1.0 5.0 MHz
resonator frequency {fx) Note
Oscillation Voo=45t06.0V 10
stabilization time Note2 30 ms
External X1 input
1.0 ! MH
clock X2 X1 frequency (fx) Notst 5.0 z
X1 input
HPD74HCUO4 high/low leval width 85 500 ns
(txm, tx)

Notes 1. Indicates only oscillation circuit characteristics. Refer to “AC Characteristics” for instruction execution time.
2. Time required to stabilize oscillation after reset or STOP mode release.

Cautions 1. When using the main system clock osci llator, wiring in the area enclosed with the broken line should
be carried out as follows to avoid adverse effects from wiring capacitance.

* Wiring should be as short as possible.

* Wiring should not cross other signal lines.

* Wiring should not be placed close to a varying high current.

* The potential of the oscillator capacitor ground should be the same as Vss.
¢ Do not ground wiring to a ground pattern in which a high current flows.

+ Do not fetch a signal from the oscillator.

2, When the main system clock is stopped and the system is operated by the subsystem clock, the
subsystem clock should be switched again to the main system clock after the oscillation stabilization
time is secured by the program.
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SUBSYSTEM CLOCK OSCILLATION CIRCUIT CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 t0 6.0 V)

Resonator | Recommended Circuit Parameter Test Conditions MIN. TYP. MAX, Unit
1al _
Crystal Oscillation a2 32,768 a5 KHz
resonator frequency (fxr) Note 1
Oscillation Voo=4.5t0 6.0V 1.2 2 s
stabilization time Note 2 10
External XT1 input 100 kH
clock XT2 X frequency (fxr) Note 1 32 Z
XT1 input
‘ high/low level width 5 15 us
{terw, tem)

Notes 1. Indicates only oscillation circuit characteristics. Refer to “AC Characteristics” for instruction execution time.
2. Time required to stabilize oscillation after applying power (Voo).

Cautions 1. When using the subsystem clock oscillator, wiring in the area enciosed with the broken line should
be carried out as follows to avoid an adverse effect from wiring capacitance.

¢ Wiring should be as short as possible.

* Wiring should not cross other signal lines.

* Wiring should not be placed close to a varying high current.

* The potential of the oscillator capacitor ground should be the same as Vss.
* Do not ground wiring to a ground pattern in which a high current flows.

* Do not fetch a signal from the oscillator.

2. The subsystem clock oscillation circuit is a circuit with a low amplification ievel, more prone to
misoperation due to noise than the main system clock. When using the subsystem clock, pay special
attention to wiring as described above.
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RECOMMENDED OSCILLATOR CONSTANT

(1) uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y

MAIN SYSTEM CLOCK: CERAMIC RESONATOR (Ta = —40 to +85 °C)

Recommended Oscillation
Manufacturer | Product Name me::)ency Oscillator Constant Voltage Range Remarks
Ct (pF} C2 (pF) R1 (kQ2) MIN. (V} MAX. (V)
Murata Mfg. | CSA5.00MG 5.00 30 30 0 2.0 6.0
Co., Ltd. CST5.00MGW |  5.00 On-chip | On-chip 0 2.0 6.0 | Capacitor on chip
Kyocera KBR-5.0MSA 5.00 33 33 0 2.0 6.0 Lead type
KBR-5.0MKS 5.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip,
lead type
KBR-5.0MWS 5.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip,
lead type
PBRC 5.00A 5.00 33 33 0 2.0 6.0 Chip type
TDK Corp. CCR4.0MC3 4.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
CCR5.0MC3 5.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip

MAIN SYSTEM CLOCK: CRYSTAL RESONATOR (Ta = =10 to +70 °C)

Recommended Oseillation
Manufacturer | Product Name ;;e’:‘.u;ent:y Oscillator Constant Voltage Range
2z
C1 (pF) C2(pF) | R1 (kD) | MIN. (V) | MAX. (V)
Daishinku | SMD-49 3.579545 27 27 15 2.0 6.0

SUBSYSTEM CLOCK: CRYSTAL RESONATOR (Ta = =10 to +70 °C)

Recommended Oscillation
Manufacturer | Product Name (Fh;e:zu)ency Oscillator Constant Voltage Range
C1 (pF) C2 (pF) | R1(kQ) MIN. (V) | MAX. (V)
Daishinku DT-38 32.768 27 20 330 2.0 6.0
(1TA252E00)

Caution The oscillator constant and oscillation voltage range indicated above are conditions for stable
oscillation and do not guarantee oscillating frequency accuracy. If frequency accuracy is necessary
for the user’s circuit, the frequency of the resonator in the circuit must be adjusted. Therefore, it is
recommended that the user directly consult the resonator manufacturer before designing.
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(2) uPD78058Y

MAIN SYSTEM CLOCK: CERAMIC RESONATOR (Ta = —40 to +85 °C)

Recommended Oscillation
Manufacturer | Product Name ;:‘el;qzl;ency Oscillator Constant Voltage Range Remarks
Ct (pF) C2(pF) | R1(kQ) | MIN, (V) | MAX, (V)

Kyocera PBRC4.19A 4.19 33 33 0 2.0 6.0
PBRC4.198 4,19 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
KBR-4.19MSA 4.19 33 33 0 2.0 6.0
KBR-4.19MKS 4.19 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
PBRC4.91A 4.91 33 33 0 2.0 6.0
PBRC4.91B 4.91 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
KBR-4.91MSA 4.91 33 33 0 2.0 6.0
KBR-4.91MKS 4.91 On-chip | On-chip 0 2.0 6.0 Capacitor on chip

Caution The oscillator constant and oscillation voltage range indicated above are conditions for stable
oscillation and do not guarantee osciliating frequency accuracy. If frequency accuracy is necessary
for the user’s circuit, the frequency of the resonator in the circuit must be adjusted. Therefore, it is
recommended that the user directly consult the resonator manufacturer before designing.

CAPACITANCE (Ta =25 °C, Voo = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input Cin f=1MHz 15 pF
capacitance Unmeasured pins returned to 0 V.

Input/Output Cio =1MHz P01 to P06, P10 to P17, 15 pF
capacitance Unmeasured pins returned P20 to P27, P30 to P37,
o0 V. P40 to P47, P50 to P57,
P64 to P67, P70 to P72,
P120 to P127, P130, P131
P80 to PB3 20 pF

Remark The characteristics of the dual-function pins and port pins are the same unless otherwise specified.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Vop = 2.0 t0 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Input voltage Visy P10 to P17, P21, P23, P30 to P32, [ Voo =2.7t0 6.0 V 0.7Veo Voo v
high P35 to P37, P40 to P47, PSO to P57,

P64 to P67, P71, P120 to P127, 0.8Voo Voo v

P130, P131
Vinz P00 to POB, P20, P22, P24 to P27, | Vob=2.7t0 6.0V 0.8Vop Voo Y
P33, P34, P70, P72, RESET 0.85Voo Voo v
ViHa P60 to P63 Voo =2.7t06.0V 0.7Voo 15 \
{N-ch Open-drain) 0.8Voo 15 \
Vine X1, X2 Voo =2.7t0.6.0V Voo-0.5 Voo Y
Voo-0.2 Voo Y
Vins XT1/P07, XT2 45V<Voos6.0V 0.8Voo Voo Vv
2.7 V£ Vo< 4.5V 0.9Voo Voo "
2.0 V< Vop< 2.7 VNote1 0 9ypp Voo v

Input voltage Vi P10 to P17, P21, P23, P30 to P32, | Voo =2.7t0 6.0 V 0 0.3Vop \'
low P35 to P37, P40 to P47, P50 to P57,

P64 to P67, P71, P120 to P127, 0 0.2Voo v

P130, P131
Viz P00 to POG. P20, P22, P24 to P27, | Voo =2.7t06.0 V 0 0.2Voo A
P33, P34, P70, P72, RESET 0 0.15Voo| V
Vi P60 to P63 45V<Vop<6.0V 0 0.3Voo \%
27V Voo<d 5V 0 0.2Voo v
0 0.1Voo Vv
Ve X1, X2 Voo=27to60V 0 0.4 v
0 0.2 \Y
Vs XT1/P07, XT2 45VsVoos 6.0V 0 0.2Voo \
27 V<Voo<45V 0 0.1Voo A
2.0 V< Vop < 2,7 yiNote 0 0.1Voo \'

Output voltage Vor Voo=45t06.0V,lon=-1mA Voo~-1.0 v
high lon = =100 pA Voo-0.5 Y
Qutput voltage Vour PS0 to P57, P60 to P63 Voo=45106.0V, 0.4 2.0 \
low oo = 15 mA

P01 to P0G, P10 to P17, P20 to P27, Voo = 4.5t0 6.0 V, 0.4 \
P30 10 P37, P40 to P47, P64 to P67,| lov = 1.6 mA
P70 to P72, P120 to P127, P130,
P131
Vouz $B0, SB1, SCKO Voo = 4.5t0 6.0V, 0.2Voo v
open-drain
pulled-up (R = 1 KQQ)
Vous low = 400 pA 0.5 Vv

Note For use as P07, use an inverter to input the reverse phase of P07 to the XT2 pin.

Remark The characteristics of dual-function pins and port pins are the same uniess otherwise specified.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo =2.7t0 6.0 V) -

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input leakage lurs Vin = Voo P00 to P06, P10 to P17, P20 to P27, 3 uA
current high P30 to P37, P40 to P47, P50 to P57,

P60 to P67, P70 to P72,
P120 to P127, P130, P131, RESET

lumz X1, X2, XT1/P07, XT2 20 RA

lums Vn=15V P60 to PB3 80 pA
Input leakage futa Vn=0V P00 to P06, P10 to P17, P20 to P27, -3 HA
current low P30 to P37, P40 to P47, P50 to P57,

P64 to P67, P70 to P72,
P120 to P127, P130, P131, RESET

luee X1, X2, XT1/P07, XT2 ~20 HA
lws P60 to P63 ~3Note! pA
Output leakage luom Vour= Voo 3 HA
current high
Output leakage [T Vour=0V -3 pA
current low
Mask option pull- R Vin=0V, P60 to P63 20 40 90 k2
up resistor
Software pull- Rz Vin=0V, P01 to P06, |4.5V<Voos6.0V 15 40 90 kQ
up resistor Note2 P10 to P17, P20 to P27,
P30 to P37, P40 to P47,
P50to P57, P64 to P67, 2.7 VE Voo < 4.5V 20 500 kG
P70 to P72, P120 to
P127, P130, P131

Notes 1. If no pull-up resistor is connected in P80 to P63 (specified with mask option), a —200 pA (MAX.) low-leve! input
leak current flows only during the 1.5-clock interval {no wait interval) during which a read instruction is executed
for port 6 (P6) and port mode register (PM8).

The leak current is —3 pA (MAX.) at all times other than the 1.5-¢clock interval during which the read instruction
is executed.

2. A software pull-up resistor can be used only in the range of Voo = 2.7 to 6.0 V.

Remark The characteristics of dual-function pins and port pins are the same unless otherwise specified.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN, | TYP. MAX. Unit
- NoteS
Power supply 101 5.0-MHz Crystal oscillation Voo =50V £10 % T 4 12 mA
current Notet operating mode Voo = 3.0 V £ 10 % Notes 0.6 1.8 mA
— Note2
(fxx = 2.5 MHz) ot Voo = 2.2V £ 10 % Notes 035 | 105 | mA
5.0-MHz Crystal oscillation Voo = 5.0 V + 10 % Notes 6.5 19.5 mA
operating mode
{hx = 5.0 MHz) Note3 Voo = 3.0 V 10 % Notes 0.8 2.4 mA
looz 5.0-MHz Crystal oscillation Veo=5.0V+10% 1.4 4.2 mA
HALT mode Voo =3.0V+10% 0.5 1.5 mA
(hx = 2.5 MHz) Nots2
Voo=22V+10% 280 840 HA
5.0-MHz Crystal osciliation Voo =5.0V£10% 1.6 4.8 mA
HALT mode
{fxx = 5.0 MHz) Note3 Voo=3.0V10% 0.65 1.95 mA
lopa 32.768-kiz Crystal oscillation Voo=5.0V+10% 60 120 RA
; Noted
operating mode Voo =3.0V %10 % 32 64 A
Veo=22V10% 24 48 HA
loos 32.768-kHz Crystal oscillation Voo=5.0V+10% 25 55 HA
Noted
HALT mode Voo=3.0Vz10% 5 15 HA
Voo=22V10% 25 125 HA
loos XT1= Voo Voo=5.0V+10% 1 30 gA
STOP mode '
Voo=3.0V+10% 0.5 10 A
When feedback resistor is used hd a
Voo=22V+10% 0.3 10 HA
loos XT1 = Voo Voo=50V10% 01 30 LA
STOP mode
- + °
When feedback resistor is unused |22 =30V £10% 0.05 10 BA
Voo=22Vz10% 0.05 10 A

Notes 1. The AVrero, AVRer1, AVoD current, and port current (including the current flowing in the on-chip pull-up resistor)
are not included.

Operation with fxx = fx/2 (when oscillation mode selection register (OSMS) is set to 00H)

Operation with fxx = fx (when OSMS is set to 01H)

When the main system clock is halted.

Operating in high-speed mode (when the processor clock control register (PCC) is set to 00H.)

Operating in low-speed mode (when PCC is set to 04H)

o0k LN

fxx 1 Main system clock frequency (fx or fx/2)
fx : Main system clock oscillation frequency
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AC CHARACTERISTICS

(1) BASIC OPERATION (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Cycle time Ter Operating on main Voo=27t0 6.0V 0.8 64 us
- . fxx = b/ Notet
(Min. instruction systemn clock 2.2 64 us
execution time)
fax = fx Nota2 45V< Voo 6.0V 0.4 .32 us
2.7V<Voo<45V 0.8 32 us
Operating on sub system clock 40 122 125 us
TI00 input trimoo, 35VsVows6.0V Hame(,1 Yoo us
high-flow-level width| tiwee 27V <Vop<35V Whant0.2 us
Utams(.5 Mot us
TI01 input trinoy, Voo=271t060V 10 ps
high-flow-level width| T 20 ps
T, TI2 fro Voo=451t06.0V 0 4 MH2z
input frequency 0 275 kHz
TH, T2 input T, Veo=45t060V 100 ns
high-flow-level width] tnus 1.8 us
Interrupt input tNTH, INTPO 35V<EVoog6.0V feams{), 1 bew us
high-/low-level tm 2.7V <Voo<35V PP L us
width Dhart0.5 %% us
INTP1 to INTPE, KRO to KR7 Voo=27t6.0V 10 us
20 us
RESET low trst, Vop=27t06.0V 10 us
level width
20 us

Notes 1. When oscillation mode selection register (OSMS) is set to 00H
2. When OSMS is set to 01H
3. In combination with bits 0 (SCS0) and 1 (SCS1) of sampling clock selection register, fsam is selectable between
o2V, fxx/32, fxx/64, and fxx/128 {when N= 0 to 4).

fxx : Main system clock frequency (fx or fx/2)
fx : Main system clock oscillation frequency
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Ter vs Voo (At fxx= fx/2 main system clock operation) Tev vs Voo (At fxx = fx main system clock operation)
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(2) READ/WRITE OPERATION

(a) When MCS =1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Voo = 4.5 to 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tastH 0.85tcy — 50 ns
Address setup time taos 0.85tcy - 50 ns
Address hold time taoH 50 ns
Data input time from address taoon . (2.85 + 2njtey — 80 ns
taop2 (4 + 2n)ter - 100 ns
Data input time from RD{ tRoOY (2 + 2n)tey — 100 ns
tRoD2 (2.85 + 2n)tey — 100 ns
Read data hold time tRowM 0 ns
RD Jow-level width troLs {2 + 2n)tey — 60 i ns
troL2 (2.85 + 2n)tey — 60 | ns
WAIT! input time from RD4 tROWT1 0.85tey ~ 50 ns
trowTz 2tcy —- 80 ns
WAIT! input time from WR1 wRWT 2tcy - 60 ns
WAIT low-level width wn (1.15 + 2n)tey (2 + 2n)tey ns
Wirite data setup time twos (2.85 + 2n)tey — 100 ns
Write data hold time twoH 20 ns
WR low-level width twRL (2.85 + 2n)tey - 60 ns
RD. delay time from ASTBL tastRD 25 ns
WRI delay time from ASTBL | tastwr 0.85tcy + 20 ns
ASTBT delay time from tRoasT 0.85tcy — 10 1.15tcy + 20 ns
RDT in external fetch
éfl_dress hold time from trROADH 0.85tey — 50 1.15ter + 50 ns
RDT in external fetch
Write data output time from BDT | taowo 40 ns
Write data output time from WRL | taowo 0 50 ns
Address hold time from WRT tWRADH 0.85tcy 1.15%cy + 40 ns
RDT delay time from WAITT twrro 1.15tcv + 40 3.15tcv + 40 ns
WRT delay time from WA T twwa 1.15tcy + 30 3.15tcy + 30 ns

Remarks 1. MCS: Oscillation mode selection register (OSMS) bit 0
2. PCC2 to PCCO: Processor clock control register (PCC) bit 2 to bit 0
3. tcy =Tev/4
4. nindicates number of waits.
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(b) Except when MCS = 1, PCC2 to PCCO = 0008 (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

(1/2)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tasm Voo =2.7t06.0V. ter — 80 ns
tey — 150 ns
Address setup time taos Voo =27t06.0V tcy — 80 ns
tey — 150 ns
Address hold time taon Voo=27106.0V 0.4tcy - 10 ns
0.37tcy — 40 ns
Data input time from address taoo1 Voo=27t06.0V (3 + 2n)tey = 160 ns
(3 + 2n)tey — 320 ns
taop2 Voo=2.7t0 6.0V (4 + 2njtey — 200 ns
(4 + 2njtey — 300 ns
Data input time from RD{ trRoD1 Voo = 2.7t0 6.0 V (1.4 + 2n)tcy — 70 ns
(1.37 + 2n)tey - 120 ns
tRO02 Voo=27t06.0V (2.4 + 2nitey - 70 ns
(2.37 + 2n)ter - 120 ns
Read data hold time troH o ns
RD low-level width tRoLY Voo =2.710 6.0 V (1.4 + 2n)ter - 20 ns
(1.37 + 2n)tey - 20 ns
troL2 Voo=2.7t06.0V (2.4 + 2n)ter -~ 20 ns
{2.37 + 2njtey - 20 ns
WAITL input time from RDL tROWT1 Voo =2.7t0 6.0 V tey - 100 ns
tcy — 200 ns
trowT2 Voo=2.7t0 6.0V 2tcy — 100 ns
2tcy - 200 ns
WAIT input time from WR{ twawT Voo=271t06.0V 2tey = 100 ns
2tcy - 200 ns
WAIT low-level width twn (1 + 2n)tey (2 + 2n)tev ns
Write data setup time twos Voo=27t060V (2.4 + 2n)tcy ~ 60 ns
(2.37 + 2njtey - 100 ns
Write data hold time twon 20 ns
WR low-level width twat Voo=2.7t0 6.0V (2.4 + 2njtcy = 20 ns
B (2.37 + 2n)ter - 20 ns
RD! delay time from ASTBL tasTro Voo =2.7106.0 V 0.4tcv — 30 ns
0.37tey ~- 50 ns
WRI delay time from ASTBL tswr | Voo=27106.0V 1.4tcy - 30 ns
1.37tcv — 50 ns

Remarks 1.

MCS: Oscillation mode selection register (OSMS) bit 0

2. PCC2 to PCCO: Processor clock control register (PCG) bit 2 to bit 0

3. tcy=Tev/d

4. nindicates the number of waits.
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(b) Except when MCS = 1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

(2/2)
Parameter Symbol Test Conditions MIN. MAX. Unit

£\§_TBT delay time from troast ter - 10 for + 20 ns
RDT in external fatch

Address hold time from tAOACH tey - 50 tey + 50 ns
RDT in external fetch

Write data output time from RDT | taowo Voo =2.710 6.0 V 0.4tcy — 20 ns

0.37fcy - 40 ns

Wirite data output time from WRL | twawo Voo=271060V 0 60 ns

0 120 ns

Address hold time from WRT twRADH Voo=2.7t06.0V tev ter+ 60 ns

tey tey + 120 ns

RDT delay time from WAITT twrRo Voo =2.710 6.0 V 0.6tey + 180 2.6tcv + 180 ns

0.63tev + 350 2.63tey + 350 ns

WRT delay time from WAITT twrwa Voo =2.7106.0V 0.6tcy + 120 2.6tcr+ 120 ns

0.63tcy + 240 2.63tcy + 240 ns

Remarks 1.
2.
3.
4.

MCS: Oscillation mode selection register (OSMS) bit 0

PCG2 to PCCO: Processor cilock contro! register (PCC) bit 2 to bit 0

tey = Tev/4

n indicates number of waits.
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(3) SERIAL INTERFACE (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

() Seria! interface channe! §

(i) 3-wire serial YO mode (SCKO... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time trevt 45V<Voo<6.0V 800 ns
27VEVoo<4 5V 1600 ns
_ 3200 ns
SCKO high-flow-level trm, Voo=45t06.0V tkev1/2 ~ 50 ns
width . tkevi/2 — 100 ns
S10 setup time ; tsuc 45V<Voo<6.0V 100 ns
(to SCKOT) 27V<Voo<4.5V 150 ns
300 ns
S10 hold time (from tksi 400 ns
SCcKo™)
SO0 output delay time = Note
from SCiOJ, ’ e G0 300 ns

Note Cis the load capacitance of SCKO, SO0 output line.

(ii) 3-wire serial YO mode (SCKO... External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX, Unit
SCKO cycle time tkey2 45V<Voo<6.0V 800 ns
27V<Vpo<cd5V 1600 ns
3200 ns
SCKO high-flow-level iz, teL2 45V<Voo<6.0V 400 ns
width 27V<EVoo<4.5V 800 ns
1600 ns
SI0 setup time {to SCK0T)| tswa 100 ns
810 hold time (from tksiz 400 ns
SCKOT)
SO0 output delay time | tkso C = 100 pF Note 300 ns
from SCK0!
SCKO rise, fall time ta2, tr2 When using external device - 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note C is the load capacitance of SO0 output line.
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(iii) 2-wire serial YO mode (SCKO... Internal clock output)’

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCKO cycle time eva Voo=2.7t060V | 1600 ns

3200 ns

SCKO high-level width | tass R=1kQ, Voo =2.710 6.0V tkevs/2 - 160 ns

C = 100 pF Note txcva/2 - 190 ns

SCKO low-level width trs Voo =4.5t06.0V |tkery/2 — 50 ns

teva/2 - 100 ns

SBO, SB1 setup time tsik3 45V<Voo<6.0V 300 ns

(to SCKOT) 27V<Voo<45V| 350 ns

400 . ns

§B0, SB1 hold time trsia - 600 ns

(from SCKOT)

SBO, SB1 output delay | tsos 0 300 ns

time from SCKOL

Note R and C are the load resistance and load capacitance of the SCKO, SB0, and $B1 output line.

(iv) 2-wire serial /0O mode (SCKO... External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tkeva Voo = 2.7 10 6.0 V 1600 ns
3200 ns
SCKO high-level width | tow Voo =2.7106.0V 650 ns
1300 ns
SCKO low-level width | tae Voo =2.7 10 6.0 V 800 ns
1600 ns
SB0, SB1 setup time tsiks 100 ns
(to SCKQT)
SBO, Sﬂllold time tisia treva/2 ns
(from SCKOT)
$B0, SB1 output delay | tksos R=1kQ, Voo =4.5t06.0V 0 300 ns
time from SCKOL C = 100 pF Note 0 500 ns
SCKaO rise, fall time tRe, tre When using external device 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note R and C are the load resistance and load capacitance of the SCKO, SBO, and SB1 output line.

- o— L N e e me o
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(v) IPC Bus mode (SCL...Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCL cycle time txovs R=1kQ Voo=27106.0V 10 us
C = 100pF et 20 us
SCL high-level width tius Voo=27t060V tkevs — 160 ns
txevs — 180 ns
SCL low-level width s Voo=45t06.0V tkeys = 50 ns
tkevs = 100 ns
SDAO, SDA1 setup time | tsixs Voo =27t06.0V 200 ns
(to SCLT) 300 ns
SDAQ, SDA1 hold time | txsis 0 ns
{to SCL!)
SDAO, SDA1 output txsos Voo=4.5 to 6.0V 0 300 ns
delay time from SCL{ 0 500 ns
SCLT—SDAD, SDA1L | txss 200 ns
or
SCLT—SDAD, SDA1T
SDAD, SDA1ISCLL | tsex : 400 ns
SDAO, SDA1 high-level | tsen 500 ns
width

Note R and C are the load resistance and load capacitance of the SCKO, SBO, and SB1 output line.

(vi) I2C Bus mode (SCL...External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCL cycle time tecvs 1000 ns

SCL high-flow-level width| tkns. 400 ns
tLe

SDAD, SDA1 setup time | tsis 200 ns

{to SCLT)

SDAD, SDA1 hold time | tsi 0 ns

{to SCL)

SCL.l— SDAO, SDA1 trsos R=1kQ, Voo=45t06.0V 0 300 ns

output delay time C =100 pF Nete 0 500 ns

SCLT-SDAQ, sDA1l tkss 200 ns

or

SCLT—SDAO, SDA1T

SDAQ, SDA1L - SCLL | tsax 400 ns

SDAD, SDA1 high-leval | tsex 500 ns

width

SCL rise, fall time trs, When using external device expansion function 160 ns
tre When not using external device expansion function 1000 ns

Note R and C are the load resistance and load capacitance of the SDAQ. SDA1 output line.
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(b) Serial interface channel 1

(i) 3-wire serial /O mode (SCK1... Internai clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time trevr 45V<Voo<6.0V 800 ns
27V<Voo<45V 1600 ns
3200 ns
SCK1 high-flow-level w7, Voo =4.5106.0 V " | tkevs/2 - 50 ns
width tewr txerr/2 - 100 ns
Si1 setup time tsir 45VsVons6.0V 100 ns
{tc SCKIM 27VsSVoo<45V 150 ns
300 ns
SI11 hold time ks 400 ns
(from SCK1T)
SO1 output delay time tksor C = 100 pF Now 300 ns
from SCK1l

Note Cis the load capacitance of the SCK1 and SO1 output lines.

(ii) 3-wire serial YO mode (SCK1... External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time trevs 45V Vo< 6.0V 800 ns
27V<Vmo<45YV 1600 ns

3200 ns

SCK1 high-flow-level tms, 45V<Von<6.0V 400 ns

width tkLa 27V<Voocds5V 800 ns
1600 ns

Si1 setup time tsiks 100 ns

(to SCK1T)

S hold time txsta 400 ns

(from SCK1T)

SO1 output delay txsos C = 100 pF N 300 ns

time from SCK14

SCK1 rise, tRs, When using external device expansion function 160 ns

fall time trs When not using extemnal device expansion function 1000 ns

Note Cis the load capacitance of the SO1 output line.
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(iii) 3-wire serial /O mode with automatic transmit/receive function (SCK1...Internal ciock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK1 cycle time Wevs | 45V <Voo<6.0V 800 ns
27V<Vop<45V 1600 ns
3200 ns
SCK1 high-flow-level width tes, | Vop=4.5106.0V tevel2 - 50 ns
bas teeva/2 - 100 ns
SI1 setup time (to SCK1T) tske | 4.5V <Voo<6.0V 100 ns
27V<Vop<4.5V 150 ns
300 ns
i1 hold time (from SCK17T) tste . 400 ns
SO1 output delay time from SCKid tksos C = 100 pF Note 300 ns
STBT from SCKiT tseo treva/2 = 100 tew2+100|  ns
Strobe signal high-level width tsaw Voo = 2.7 t0 6.0V tkevs — 30 tkevo + 30 ns
txcye — 60 tkevs + 60 ns

Busy signal setup time
(to gus;? signal d:tection timing) s 100 ns
Busy signal hold time tevH 45V <sVoog6.0V 100 ns
(from busy signal detection timing) 27V <Vop<4.5V 150 ns
‘ 200 ns
SCK1. from busy inactive tsps 2tkevs ns

Note Cis the load capacitance of the SCK1, SO1 outpiut line.

(iv) 3-wire serial /O mode with automatic transmit/receive function (SCK1...External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tovio | 45 VS Voo 6.0V ‘ 800 ns
27V<sVoo <45V 1600 ns
_ 3200 ns
SCK1 high-/low-level width oo, | 4.5V EVooS6.0V 400 ns
W 27V SVon<d 5V 800 ns
1600 ns
S setup time (to SCKIT) tsikro 100 ns
Si1 hold time (from SCK1T) tis1o 400 ns
SO1 output delay time from SCK1l tksore | C = 100 pFNote 300 ns
SCK1 rise, fall time trtg, trio{ When using external device 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note C is the load capacitance of the SO1 output line,
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(c) Serial interface channel 2

(i) 3-wire serial YO mode (SCK2... Internal clock output)

Parameter Symbol ) Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time teovn 45V <Voo 6.0V 800 ns
27V<sVop<d5V 1600 ns
3200 ns
SCK2 high-flow-level B, Voo = 4.5t0 6.0V " | wevv2 - 50 ns
width bt treriv2 - 100 ns
SI12 setup time tswn 45V<Vop<6.0V 100 ns
(to 5CK2T) 27V<SVoo <45V 150 ns
300 ns
S12 hold time si 400 ns
(to SCK21T)
S02 output delay time | txson C =100 pF Nate 300 ns
from SCK2{

Note Cis the load capacitance of the SCK2, SO2 output line.

(ii} 3-wire serial I/O mode (SCK2... External clock input)

Paramster Symbol Test Conditions MIN. TYP. MAX, Unit
SCK2 cycle time treyiz 45V <Voo 6.0V 800 ns
27VsVoo<45V 1600 . ns
3200 ns
SCK2 high-flow-level | tau, 45VsVoos6.0V 400 ns
width baiz 27V<Voo<d5V 800 ns
1600 ns
Si2 setup time tsiki2 100 ns
(to SCK2Ty’
Si2 hold time txsnz 400 ns
(trom SCK2T)
S02 output delay tsorz C =100 pF Wote 300 ns
time from SCK2!
5CK2 rise, tiz, Voo=4.5106.0V, 1000 ns
fall time tF12 When not using extemal device expansion function
160 ns

Note Cis the load capacitance of the SO2 output line.
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(iii) UART mode (Dedicated baud rate generator output)

Parameter Symbol Test Conditions MiN. TYP. MAX. Unit

Transfer rate 45V <Voos6.0V 78125 bps
27V<sVoo<45V 39063 bps

19531 bps

(iv) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
ASCK cycle time evis 45V<VoosB0V 800 ns
27V<sVoo<45V 1600 ns
3200 ns
ASCK high-/low-level width boia, 45V <Voo €60V 400 ns
bauso 27V<Voo<45V 800 ns
1600 . ns
Transfer rate 45V <EVoos6.0V 39063 bps
27V<Voo<45V 19531 bps
7 9766 bps
ASCK rise, fall time tria, tr1a| Voo=45t06.0V, 1000 ns
when not using external
device expansion function.
160 ns
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AC Timing Test Point (Exciuding X1, XT1 input)

0.8 Voo , 0.8 Voo
X 02V e TestPoints << 0.2 Voo X

Clock Timing

P

- 1/ >
g i, tew
X1 1 \ Voo-05V
nput N 0.4V

XT1 input \

triuco, treo tririco, tnko
TIO0, TIO1

TI Timing

tre | trne
T, TI2 \ L
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Read/Write Operation

External Fetch (No Wait) :

AB to A15

ADO to AD7

ASTB

ABto A15

ADO to AD7

tRoH
External Fetch (Wait Insertion) :
'
>§( Higher 8-Bit Address

Lower 8-Bit
Address \_: tapm »

(o SRS+ iz SO g'( Operation 3

N X Code 4

tans > -t > et troD1 - et

ASTB

WAIT

X

Higher 8-Bit Address

Lower 8-Bit

tans

Address \4—— I p——
XZ\& Hi-z 4 . )K
..... .§ Operation
X . X Code Y,

> - - -t tROADH

taoH tROD1
-t tROAST ———o

! /o
l~ {ASTRD ~iweg— tROL1 -

tasm™
ﬁ
N

{ROADH
AS

e

e tASTRD —>l<—— tAoLy

tRowTs ———=

S~
L

A

taoH
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External Data Access (No Wait) :

ABto A15 X Higher 8-Bit Address 'g

Logver ]
8-Bit
Address\*_— hooe ————

Hi-z ] X Hi-2!
ADO 10 AD7 X~ j} ------------ m ------ wepaa  315(
I rt—|
' |
ASTB _ﬁ¥ i |
| |

tastro i ., twos
-t >t trot2 >H<—tnowo—>i<— twms—>-l<———>l i
i i } ; 1
— |t"’0“”ﬂ 1
WR ! i k
; ]

i
g
3

.
A
!
:
¥

i

External Data Access (Wait Insertion) :

! : \
A8to A15 3( Higher 8-Bit Address §C
|
1
Il
i

Lower I
8-Bit '
Address\l“ | | i
{ ¢ Hi-zi
ADO to AD7 —X | Write Data }"‘T<
taos ——>!——-—<———>]
tasTH IL‘_”
ASTB :
D tasTRD -
_— ' /4
RD
twoH
~4——— trOL2 it {ROWD ——pot— DS ——i] -
—_— twownr 4
WR ‘\ 72
- tasTwr et twatl, ————po! g~ twRADH ->~‘
. )
WAIT ' ; | : SLS 71'
|
trowr2 <—>|-<—>-l ~ o —™ -4—»{-4———.-!
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Serial Transfer Timing
3-wire Serial /O Mode :

txeym
tim tKHm
tan tFn
T\ 4 \
SCKO to SCK2 / \
N 7 N
| tsikm HSim |
Slo to S12 Input Data
txsom

SO0 to SO2 Output Data ><

m=1,2,7,8, 11,12

n= 2,812

2-wire Serial /O Mode :

SCKo

$B0, SB1
2C Bus Mode:
trs tRe
-
scL N
7 txse
tkis. 6 tesis, s tKHS.8

SDAQ, SDA1 /

tseH  tssk
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3-wire Serial YO Mode with Automatic Transmit/Receive Function :

X =

L
SOt D2 >§( D1 X Do X
sSit D2 D1 IE( Do >< X D7
tsiks. 10 | tesio, 10
&sos. 10 LR
— tr1o N
_ —\ —
SCK1 /
tR10
txLs, 10
‘ txeys, 10 tseo tsaw
STB

3-wire Serial /O Mode with Automatic Transmitheceive'Function (Busy Processing) :

. A A Y ¥ \
P ’
§exi N N\ ghew ; '\ 10 Nete z]’ \10+n M,
oo ~__
tarS ——t—— tavH W
/ .

BUSY
(Active high)

j\_/_

Note The signal is not actually driven low here; it is shown as such to indicate the timing.

UART Mode (External Clock Input) :

ASCK

F{RES

tkcyis

txrira

—

tr13
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A/D CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C, AVoo = Voo = 2.0 t0 6.0 V, AVss = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 8 8 bit
Overall error Note 2.7 V £ AVaero < AVop 0.6 %
20V < AVaero < 2.7V 1.4 Yo
Conversion time tconv 19.1 200 us
Sampling time tsAmP 12/fxx us
Analog input voltage Vian AVss AVazro Vv
Reference voltage AVrero ’ 2.0 AVop A
Resistance between AVreroand AVss | Rarero 4 14 kQ

Note Overall error excluding quantization error (£1/2 LSB). It is indicated as a ratio to the full-scale value.

fxx : Main system clock frequency (fx or fx/2)
fx : Main system clock oscillation frequency

D/A CONVERTER CHARACTERISTICS (Ta = ~40 to 485 °C, Voo = 2.0to 6.0 V, AVss = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 bit
Overall error R = 2 M) Note! 1.2 %
R = 4 My Notel 0.8 %
R = 10 MQ Notet 0.6 %
Settling time C=30pF |4.5V < AVaer1 £ 6.0V 10 us
Note1 2.7V <EAVRer <45V 15 us
20V <£AVreri <27V 20 us
Output resistance Ro DACS0, DACS1 = 55H Note 2 10 kQ
Analog reference voltage AVrer 2.0 Voo v
AVeer: current lrert Note2 1.5 mA

Notes 1. R and C denote D/A converter output pin ioad resistance and load capacitance, respectively.
2. Value for one D/A converter channel

DACSO0, DACS1: DJ/A conversion value setting register.
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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS (Ta =40 to +85°C)

Parameter Symbol Test Conditions MIN. | TYP. MAX. Unit

Data retention power Vooor 1.8 6.0 \'
supply voitage

Data retention iooor Vooor=18V 0.1 10 HA
power supply Subsystem clock stop and feedback resistor
current disconnected
Release signal set time | tsaeL ’ 0 us
Oscillation stabiliation twarr Release by RESET 2k ms
wait time

Release by interrupt Note ms

Note In combination with bits 0 to 2 (OSTS0 to OSTS2) of oscillation stabilization time selection register (OSTS), seiection
of 2"%/fxx and 2'/fxx to 2"/fxx is possible.

fxx . Main system clock frequency (fx or fx/2)
fx : Main system clock oscillation frequency

Data Retention Timing (STOP Mode Release by RESET)
Internal Reset Operation
HALT Mode
1

4
i
l
3 1

- »- - Operating Mode

Y

a—— STOP Mode

~—— Data Retention Mode ————»

-
i R
Voo i

Vooor

| -t— ISREL ~d»-
STOP Instruction Execution

J1
RESET t \ /

r— WAIT -]

Data Retention Timing (Standby Release Signal: STOP Mode Release by Interrupt Signal)

HALT Mode
1
‘4—&L STOP Mode »le—— pl-w— Operating Mode

~4——— Data Retention Mode ————

))
[£¢

Voo A Vooor
I -t~ {SREL —p
STOR Instruction Execution
Standby Release Signal d
{Interrupt Request)

—_—
~—

t—  twarr  —pd
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interrupt Input Timing

e — i, ———] ‘4—— b
INTPQ to INTP6 \_I L( !

RESET Input Timing

le— trst
RESET J
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12. CHARACTERISTIC CURVES (REFERENCE VALUE)

Ioo vs Voo (fx = fix = 5.0 MHz2)

(Ta=25°C)
10.0 ;
1)
PCC = 00H
T !
5.0 _~ PCC=01H
~ — PCC= ozHl
o PCC = 03H
% PCC = 04H
_ PCC = 30H
- %// HALT (X1 oscilation, XT1 oscillation)
y /
1 -o / /‘
"
P /
//
0.5
<
E
8
%
5
(6]
£ 0.1
3
w
PCC = BOH
0.05 =
//
et HALT (X1 stop, XT1 oscillation)
0.01 //
yd -
0.005 /
0.001 2
o 2 3 4 5 6 7 8 9

Supply Voltage Voo (V)
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Ioo vs Voo (fx = 5.0 MHz, fxx = 2.5 MHz)

(Ta=25"'C)
10.0
50 PCC = 00H
PCC = 01H
> < P
PCC = 02H
/ /// PCC = 03H
PCC = 04H
L~ 7 PCC = 30H
/ / / HALT (X1 oscillation, XT1 oscillation)
1.0 1~ //
. A e
v
AN
P /:/ pd
Y m—
I 7
E
8
5
3
&)
2 0.1
S
73]
0.05 // PCC = BOH
1
-~ HALT (X1 Stop, XT1 oscillation)
0.01 ,/
pd
e
0.005 V4
0.001 ¢
o 2 3 4 5 6 7 8 9

Supply Voltage Voo (V)
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13. PACKAGE DRAWING

80 PIN PLASTIC QFP (O014)

I =

detail of lead end

w
3
n
S80GC-65-389-3

NOTE : ITEM|  MILLIMETERS | INCHES '
Each lead centerline is located within 0.13 ‘ ;
mm (0.005 inch} of its true position (T.P.) at ; 17.2x0.4 ; 0.677x0.016
maximum material condition. B 14.0=0.2 i 0.551799%

C | 140202 ' 0.561:99%

D ! 17.2%0.4 0.677£0.016

F | 08 0.031

G | 08 0.031

H 0.30%0.10 0.012:333%

! 0.13 0.005

J 0.65 (T.P.) 0.026 (T.P.)

K 1.6£0.2 0.063%0.008

L 0.8%0.2 0.031:3:98

M 0.1523 42 0.006:58%3

N 0.10 0.004

P 2.7 0.106

Q i 0.1%0.1 0.004%0.004

S 3.0 MAX. 0.119 MAX.

Remark Dimensions and materials of ES product are the same as those of mass-production products.



NEC pPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

14. RECOMMENDED SOLDERING CONDITIONS

This product should be soldered and mounted under the conditions recommended in the table below.

For a detailed description of recommended soldering conditions, refer to the information document “Semiconductor
Device Mounting Technology Manual” (IEI-1207).

For soldering methods and conditions other than those recommended below, contact an NEC sales representative.

Table 14-1. Surface Mounting Type Soldering Conditions (1/2)

(1) WPD78052YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
UPD78053YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
HPD78054YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
HPD78055YGC-xxx-3B9 : B80-pin plastic QFP (14 x 14 mm)

i R d
Soldering Method Soldering Conditions ec.o.mmende
Condition Symbol

Infrared reflow Package peak temperature:'235 °C, Duration: 30 sec. max. (at 210 °C or above), IR35-00-2
Number of times: Twice max.
<precautions>

(1) Wait for the device temperature to come down to room temperature after the
first reflow before starting the second reflow.

(2) Do not perform flux washing of the soldered portion after the first reflow.

VPS Package peak temperature: 215 °C, Duration: 40 sec. max. (at 200 °C or above), VP15-00-2
Number of times: Twice max.
<precautions>

(1) Wait for the device temperature to come down to room temperature after the
first reflow before starting the second reflow.

(2) Do not perform flux washing of the soldered portion after the first reflow.

Partial heating Pin temperature: 300 °C max. Duration: 3 sec. max. (per pin row) —_

Caution Avoid as much as possible combining two or more soldering methods (except for the partial heating
method).
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Table 14-1. Surface Mounting Type Soidering Conditions (2/2)

(2) uPD78056YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
MPD7B058YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)

Soldering Method . " Recommended
Soldering Conditions . .
Condition Symbol

Infrared reflow Package peak temperature: 235 °C, Duration: 30 sec. max. (at 210 °C or above), IR35-00-2
Number of times: Twice max.
<precautions>

{1) Waitforthe device temperature to come down to room temperature after the first
refiow before starting the second reflow.

(2) Do not perform fiux washing of the soldered portion after the first reflow.

vPS Package peak temperature: 215 °C, Duration: 40 sec. max. (at 200 °C or above), VP15-00-2

Number of times: Twice max.
<precautionss>

(1) Waitforthe device temperature to come down to room temperature after the first
reflow before starting the second reflow.

{2} Do not perform flux washing of the soldered portion after the first reflow.

Wave soldering Solder bath temperature : 260 °C max., Duration : 10 sec. max., Number of times: WS60-00-1
once, Preheating temperature : 120 °C max. {package surface temperature)

Partial heating Pin temperature: 300 °C max. Duration: 3 sec. max. (per pin row) —_

Caution Avoid as much as possible combining two or more soldering methods (except for the partial heating
method).
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APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using pPD78054Y subseries.

Language Processing Software

RA78K/Q Notes 1,2,3, 4 78K/0 series common assembler package

CC78K/Q Notes 1,2, 3,4 78K/0 series common C compiler package

DF78054 Notes1,2,3,4 Device file common to pPD78054 subseries

CC78K/Q.L Notes 1,2, 3, 4 78K/0 series common C compiler library source file
PROM Writing Tools

PG-1500 PROM programmer

PA-78P054GC Programmer adapters connected to PG-1500

PA-78P054KK-T

PG-1500 controller Notes 1,2 PG-1500 control program

Debugging Tools

1E-78000-R In-circuit emulator common to 78K/0 series
|E-78000-R-A Note 8 In-circuit emulator common to 78K/0 series (for integrated debugger)
IE-78000-R-BK Break board common to 78K/0 series
1E-78064-R-EM Emulation board common to nPD78064 subseries
EP-78230GC-R Emulation probe common to pPD78234 subseries
EV-9200GC-80 Socket to be mounted in the target system board manufactured for 80-pin plastic QFP
SM7EKQ Notes 5, 6,7 System simulator common to 7BK/0 series
ID78K( Notes 4,5,6,7. 8 Integrated debugger for IE-78000-R-A
SD78K/Q Notes 1,2 Screen debugger for IE-78000-R
DF78054 Notes1,2,5,6,7 Device file common to uPD78054 subseries
Real-Time OS
RX78K/Q Notes 1,2,3,4 Real-time OS for 78K/0 series
MX78K(0 Notes 1,2,3,4 OS for 78K/0 series

Notes 1. PC-9800 series (MS-DOS™) based

IBM PC/AT™ and compatible computer (PC DOS™/IBM DOS™/MS-DOS) based

HPS000 Series 300™ (HP-UX™) based

HPZ000 Series 700™ (HP-UX) based, SPARCstation™ (Sun OS™) based, EWS4800 Series (EWS-UX/V) based
PC-2800 Series (MS-DOS + Windows™) based

1BM PC/AT and compatible computer (PC DOS/IBM DOS/MS-DOS + Windows) based

NEWS™ (NEWS-0S™) based

Under development

®NOmp®N
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Fuzzy inference Development Support System

FEQ0QQ Nete 1/ FEQ20Q Note 2 Fuzzy knowledge data creation tocl
FT9080 Nate 1/ FT9Qgs Note 3 Translator

FI78K(Q Notes 1,3 Fuzzy inference module

FD78KQ Nowes 1,3 Fussy inference debugger

Notes 1. PC-9800 series (MS-DOS) based .

2. IBM PC/AT and its compatible computers (PC DOS/IBM DOS/MS-DOS + Windows) based
3. IBM PC/AT and its compatible computers (PC DOS/IBM DOS/MS-DOS) based

Remarks 1. For third party development tools, see the 78K/0 Series Selection Guide (IF-1185).
2. RA7BK/0, CC78K/0, SM78K0, ID78K0, and SD78K/0 are used in combination with DF78054.



NEC 1PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

APPENDIX B. RELATED DOCUMENTS

Device Related Documents

Document No. Document No.

Document Name
(Japanese) (English)
pPD78054 and uPD78054Y Subseries User's Manual IEU-824 IEU-1356
78K/0 Series User's Manual Instructions IEU-849 IEU-1372
78K/0 Series Instruction Set U10904J -
78K/0 Series Instruction Table ' U10903J -
uPD78054Y Special Function Register Table U10087J -
78BK/0 Series Application Note I Basics (Ill) IEA-767 U10182E
Development Tool Related Documents (User's Manual)
Document Name Document No. Document No.
(Japanese) (English)

RA78K Series Assembler Package Operation EEU-809 EEU-1399

Language EEU-815 EEU-1404
RA78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
CC78K Series C Compiler . | Operation EEU-656 EEU-1280

Language EEU-655 EEU-1284
CC78K/0 C Compiler Application Note Programming Know-How EEA-618 EEA-1208
CC78K Series Library Source File EEU-777 -
PG-1500 PROM Programmer ' EEU-651 EEU-1335
PG-1500 Controller PC-9800 Series (MS-DOS) Based EEU-704 EEU-1291
PG-1500 Controller IBM PC Series (FC DOS) Based _ EEU-5008 U10540E
IE-78000-R EEU-810 EEU-1398
|IE-78000-R-A u10057J U10057E
IE-78000-R-BK EEU-867 EEU-1427
1E-78064-R-EM EEU-905 EEU-1443
EP-78230 EEU-985 EEU-1515
SM78K0 System Simulator Reference EEU-5002 U10181E
SM78K Series System Simulator Extemal Part User Open u10092J U10092E

interface Specifications
SD78K/0 Screen Debugger introduction EEU-852 -
PC-9800 Series (MS-DOS) Based ' Reference EEU-816 -
SD78K/0 Screen Debugger Introduction EEU-5024 EEU-1414
IBM PC/AT (PC DOS) Based Reference EEU-993 EEU-1413

Caution The above documents are subject to change without notice. For design purpose, etc., be sure to use
the latest document.
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Embedded Software Documents (User's Manual)

Document Name Document No. Document No.
(Japanese) (English)

78K/0 Series Real Time OS Basics EEU-912 -

Installation EEU-911 -

Technical EEU-913 -
MX78K0: OS for 78K/0 Series Basic EEU-5010 -
Fuzzy Knowledge Data Creation Tools EEU-829 EEU-1438
78K/0, 78K/, 87AD Series Fuzzy Inference Development Support System Translator EEU-862 EEU-1444
78K/0 Series Fuzzy Inference Development Support System Fuzzy Inference Module EEU-858 EEU-1441
78KJ/0 Series Fuzzy Inference Development Support System Fuzzy Inference Debugger EEU-921 EEU-1458
Other Documents

Document Name Document No. Document No.
(Japanese) (English}

Semiconductor Device Package Manual IEI-835 IEl-1213
Semiconductor Device Mounting Technology Manual IEI-616 IEl-1207
Quality Grades on NEG Semiconductor Device 1EI-620 1EI-1209
NEC Semiconductor Device Reliability/Quality Control System IEM-5068 IE1-1203
Electrostatic Discharge (ESD) Test MEM-539 MEI-1201
Guide to Quality Assurance for Semiconductor Devices MEI-603 MEl-1202
Microcomputer-related Product Guide, Third Party Products MEI-604 -

Caution The above related documents are subject to change without notice. For design purpose, etc., be sure
to use the latest documents.



