DATA SHEET

| NEC/ MOS INTEGRATED CIRCUIT
uPD78P058F

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78PO0SBF is an Electro Magnetic Interface (EMI) noise reduction version in comparison with the usual
HPD78P058.

The uPD78P058F is a member of the uPD78058F subseries of 78K/0 series products, in which the on-chip mask
ROM is replaced with one-time programmable (OTP) ROM.

Because this device can be programmed by users, it is ideally suited for applications involving the small-scale
production of many different products, and rapid development and time-to-market of a new product.

Details are given in the following User’s Manuals. Be sure to read them before starting design.
uPD78058F, 78058FY Subseries User’s Manual (to be prepared)
78K Series User’s Manual—instruction (IEU-1372)

FEATURES

* EMI noise reduction version (The overall peak level is reduced by 5 to 10 dB)
* Pin compatible with mask ROM versions (except the Vep pin)
* Intemal PROM : 60 Kbyteghew!
Programmable once only (ideal for small-scale production)
* Internal high-speed RAM : 1024 bytes
* Internal expansion RAM : 1024 byteshok?
» Buffer RAM : 32 bytes

Operable in the same supply voltage range as mask ROM versions (Voo =2.710 6.0 V)
* One of the QTOP™ microcontrollers

Notes 1. Internal PROM capacity can be changed by memory size switching register (IMS).
2. Internal expansion RAM capacity can be changed by internal expansion RAM size switching register (IXS).
Remarks 1. For the difference between PROM and Mask ROM versions, see the chapter 1. DIFFERNCES
BETWEEN uPD78P058F AND MASK ROM VERSIONS.
2. QTOP Microcontroller is the general name of the microcontrollers with on-chip one-time PROM that
are totally supported by NEC write service (from write to marking, screening and testing.)

The Information in this d is subject to change without notica.
Document No. U11796EJ1V0DSO00 (1st edition) The mark * shows major revised points.
Date Published January 1997 N
Printed in Japan | k42?525 00&k1L72 054 A

© NEC Corporation 1996
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NEC ©PD78P058F

ORDERING INFORMATION

Part Number Package On-Chip ROM

uPD78P058FGC-3B9 80-pin plastic QFP (14 x 14 mm, Resin thickness: 2.7mm}  One-time PROM
uPD78PO58FGC-8BTNe 80-pin plastic QFP (14 x 14 mm, Resin thickness: 1.4mm)  One-time PROM

Note Under development

Remark The uPD78P058FGC contains two types of packages (see the chapter 8. PACKAGE DRAWINGS).
For packages which can be supplied, consult your local NEC personnel.

B b427?525 008L173 T90 WM
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NEC ©PD78P058F

78K/0 SERIES LINE-UP

These products are a further development in the 78K/0 series. The designations appearing inside the boxes

are subseries names.
: Products in mass production

h l Products under development

Y subseries are compatxble with 2C bus.

Control
100-pin /' uPD78078 //uPD78078Y / Atimer was added to the uPD78054 and extemal interface function was enhanced
100-pin  / ,,PD78070A //uPD78070AY / ROM-less versions of the pPD78078
100-pin 'uPD780018”°"l 'uPD780018Y"°"t Serial l/O of the uPD78078 was enhanced and only selected funcitons are provided
80-pin ! wPD78058F / ’uPD78058FY 7 EMI noise reduction versions of the uPD78078
80-pin / 11?’-67-8-032- 1PD78054Y / UART and D/A converter were added to the WPD78014 and I/O was enhanced
] 64-pin / uPD78018F //uPD78018FY / ow-voltage (1.8 V) operation versions of the uPD78014 with several ROM and RAM capacities are availabis
64-pin  / uPD78014 // uPD78014Y / An A/D converter and 16-bit timer were added to the uPD78002
64-pin / uPD780001 L An A/D converter was added to the uPD78002
64-pin  / uPD78002 // uPD78002Y / Basic subseries for control
| 42/44-pin ( uPD78083 / On-chip UART, capable of operating at a low-voltage (1.8 V)
FIP™ drive
78K/0 [ 100-pin The 1/O and FIP C/D of the uPD78044F were enhanced, Display output total: 53
Series — 80-pin A 6-bit U/D counter was added to the yPD78024, Display output total: 34
| 64-pin Basic subseries for driving FIP, Display output total: 26
LCDamve __ ..
100-pin ,’ pPD780308 ', nPD780308Y /' 810 of the uPD78064 was enhanced and ROM and RAM were expanded
— 100-pin L;II;D-7-856-4-B -------- EMI noise reduction version of the uPD78064
| 100-pin  / uPD78064 // nPD78064Y / subseries tor driving LGDs, on-chip UART

IEBus™ supported

— 80-pin uPD78098 The IEBus controller was added to the pPD78054
|,

-— 64-pin '_u_l'-’_l'.l7_8_P_0_9_1 4, 7 On-chip PWM output, LV digital code decoder, Hsync counter

Note Under planning

B L427525 008kL7?4 H27 HE
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The major functional differences among the subseries are shown below.

Function ROM Timer 8-bit| 8-bit| Serial Interface | /0 Voo External
Subseries name Capacity | 8-bit ;16-bit{Watch| WDT| A/D | D/A MIN. Value| Expansion
Control uPD78078 32 K-60 K| 4ch | 1ch | 1ch | 1ch | 8¢ch | 2¢h | 3ch (UART: ich) | 88 { 1.8V N
uPD78B070A | - 61127V
pPD780018 | 48 K-60 K — | 2¢h 88
©PD78058F 2ch 2ch | 3ch (UART: 1ch) | 69
uPD78054 16 K-60 K 20V
pPD78018F | 8 K-60 K - | 2ch 5318V
uPD78014 8 K-32K 27V
puPD780001 8K - - 1ch 39 -
uPD78002 8 K-16 K ich - &3 v
uPD78083 - 8ch ich (UART: 1ch) { 33 | 1.8 V -
FIP driving | 4uPD780208 |32K-60K | 2ch | 1ch | 1ch | tch| 8ch| - |2¢ch 74 | 27 V -
uPD78044F | 16 K-40 K 68
puPD78024 24 K-32 K 54
LCD driving | uPD780308 |48 K-60K | 2ch | 1ch | 1ch | 1ch | 8ch | - |3ch (UART: ich) | 57 | 1.8V -
uPD78064B | 32 K 2¢ch (UART: 1ch) 20V
uPD78064 16 K-32 K
IEBus #PD78098 32K-60K| 2ch | 1ch | 1ch | 1ch | 8ch | 2¢ch | 3ch (UART: tch) | 69 | 27 V v
supported
Lv uPD78P0914 | 32 K Bch | - - | 1ch | 8h| - |2¢ch 54 [ 45V v

M L42?525 D0OBLL?S 6L3 HN
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Power ed

FUNCTION DESCRIPTION
item Function
Internal memory * PROM . 80 Kbyteshew
+ RAM
tnternal high-speed RAM 1024 bytes
Internal expansion RAM 1024 bytesho?
Buffer RAM : 32 bytes
Memory space 64 Kbytes
General register 8 bits x 32 registers (8 bits x B registers x 4 banks)
Instruction cycles Instruction execution time is variable.
When main system 0.4us/0.8 us/1.6 us/3.2 us/6.4 us/12.8 us (@ 5.0 MHz)
clock is selected
When subsystem 122 us (@ 32.768 kHz)
clock is selected
Instruction set ¢ 16-bit operation
« Multiply/divide (8-bit x 8-bit, 16-bit / 8-bit)
» Bit manipulation (set, reset, test, Boolean operation)
* BCD adjust, etc.
1/0 ports Total . 69
« CMOS input : 2
¢ CMOS input/output . 63
+ N-ch open-drain input/output : 4
A/D converter * 8-bit resolution x 8 ch
D/A converter * 8-bit resolution x 2 ch
Serial interface ¢ 3-wire seria! /0, SBI, or 2-wire serial /O mode selectable : 1 ch

* 3-wire serial /O mode (with on-chip max. 32-byte automatic

transmit/receive function) : 1ch
¢ 3-wire serial /0 or UART mode selectable 1ch
Timer * 16-bit timer/event counter : 1 ch
» B-bit timer/event counter : 2¢h
* Watch timer : 1ch
* Watchdog timer : 1ch

Timer output

3 pins (14-bit PWM output: 1 pin)

Clock output

19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz,
and 5.0 MHz (@ 5.0 MMz with main system clock)
32.768 kHz (@ 32.768 kHz with subsystem clock)

Buzzer output

1.2 kHz, 2.4 kHz, 4.9 kHz and 9.8 kHz
(@ 5.0 MHz with main system clock)

Vectored Maskable interrupts Internal: 13, external: 7
interrupts Non-maskable internal: 1

interrupts

Software interrupts 1
Test inputs Intemmal: 1, external: 1

Supply voltage

Voo=2.7t06.0V

Operating ambient temperature

Ta=-40to0 +85 °C

Packages

* 80-pin plastic QFP (14 x 14 mm, Resin thickness: 2.7 mm)
« 80-pin plastic QFP (14 x 14 mm, Resin thickness: 1.4 mm)

Notes 1. internal PROM capacity can be changed by memory size switching register (IMS).
2. Internal expansion RAM capacity can be changed by internal expansion RAM size switching register

(IX8).

by 1 Cmi ner.com El ectronic-Library Service CopyRi ght 2003
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NEC uPD78P058F

PIN CONFIGURATIONS (TOP VIEW)

{1) Normal Operating Mode

* 80-pin plastic QFP (14 x 14 mm, Resin thickness: 2.7 mm)
1PD78PO58FGC-3B9
+ 80-pin plastic QFP (14 x 14 mm, Resin thickness: 1.4 mm)

#PD78PO58FGC-8BT o _—
EE
T oN =g ~ ffedgaacg
$£585; 3 SEEEEEE
S8 c-5L8rprs o gBEE5053
fiadazzhksixNsSERERER e
sasasnininanEsanang!
P15/ANIS (80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 RESET
Pig/aNIE o—sl 2 O 591+—*C P127/RTP7
P17/ANI7 Oe—] 3 58— P126/RTP6
AVss 0———1 4 57—C P125/RTP5
P130/ANOQ O<—»{ 5 56— P124/RTP4
P131/ANO1 0e—{ 6 56— P123/ATP3
AVReF o—=!7 s4f—=0C P122/RTP2
P70/SI2/RxD O+——{ B s3l—=0 P121/RTPI
P71/SO2/TxD Oe—+ 9 52 fs——0 P120/RTPO
P72/SCK2/ASCK o+—+] 19 51f——=0 P37
P20/SI1 O=—] 11 50— P36/BUZ
P21/S01 Oe—+] 12 49 f¢—0 P35/PCL
P22/SCK1 oe—s] 13 48le——0 P3ATI2
P23/STB Oe—s] 14 47 f+———0 P33MI1
P24/BUSY Oe—»a] 15 46 fe——>0 P32/TO2
P25/S10/SB0 0=——] 16 45fe——0 P31/TOA
P26/SO0/SB1 O+——+] 17 d44l——0 P30/TOO
P27/SCKO0 O«—+] 18 43}——»0 P67/ASTB
P40/ADO O=——={ 19 42f+—=0 PEB/WAIT
P41/AD1 Oe———1 20 atle—+o PBSWR
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
5535852328524 8¢ 288
S3333:Fed338 Bb 3
a o oo aa o o a

Note Under development
Cautions 1. Connect the Ver pin to Vss. )

2. The AVop pin functions as both an A/D converter power supply and a port power supply. When
the uPD78PO58F is used in applications where the noise generated inside the microcontroller
needs to be reduced, connect the AVoo pin to another power supply which has the same
potencial as Voo.

3. The AVss pin functions as both grounds of an A/D converter and D/A converter and of a port.
When the uPD78P058F is used in applications where the noise generated inside the microcontroller
needs to be reduced, connect the AVss pin to another ground line than Vss.

B Lbu42?525 0086177 B3R IR

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC

1PD78P058F

A8 to A15
ADO to AD7
ANIO to ANI7
ANOO to ANO1
ASCK

ASTB

AVoo

AVreFo, AVREF1
AVss

BUSY

BUZ

INTPO to INTP6
P0OO to PO7
P10 to P17
P20 to P27
P30 to P37
P40 to P47
P50 to P57
P60 to P67
P70 to P72
P120 to P127
P130, P131

Address Bus

Address/ Data Bus
Analog Input

Analog Output
Asynchronous Serial Clock
Address Strobe

Analog Power Supply
Analog Retference Voltage
Analog Ground

Busy

Buzzer Clock

Interrupt from Peripherals
Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 12

Port 13

B bu27?525 0086178 572 WA

PCL

RD

RESET
RTPO to RTP7
RxD

SB0, SB1
SCKO to SCK2
SI0 to 812
SO0 to SO2
STB

TI00, TI01
TH,TI2
TOO to TO2
TxD

Voo

Vpp

Vss

WAIT

WR

X1, X2
XT1, XT2

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

Programmable Clock
Read Strobe

Reset

Real-Time Qutput Port
Receive Data

Serial Bus

Serial Clock

Serial Input

Serial Output

Strobe

Timer Input

Timer Input

Timer Output

Transmit Data

Power Supply
Programming Power Supply
Ground

Wait

Write Strobe

Crystal (Main System Clock)
Crystal (Subsystem Clock)
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(2) PROM Programming Mode

* 80-pin plastic QFP (14 x 14 mm, Resin thickness: 2.7 mm)
HPD78P058FGC-3B9
* 80-pin plastic QFP (14 x 14 mm, Resin thickness: 1.4 mm)
UPD78P058FGC-8BTNow

L

/'—‘_—/%

L]

le———0 PGM
——o0 (L)
———0 A9

[ e ——
o——
Vss O-

O—‘
(8] {

Voo O————

AQ O—
Al O——n

80 79 78 77 76 75

O

W O N AW N -

[ T S N T T N S G Gy
O W ® N O O » WN = O

21

23 24 25

SF——ouw

N F—o0 Open

S
o8 s
71 70 69 68 67 66

65 64 63 62 6150-——0 AESET

59—

58 O

57 O

o C W
54 ©

53 S

52 o

51 o D7
50 o D6
49 O D5
48 O D4
47 ~O D3
46}s——0 p2
45f+—0 D1
44|—0 DO
e3——0°
s2—o0 } ©
Ml o CE

37 38 39 40

j

)

Note Under development

Cautions 1. (L)

2. Vss Connect to GND.
3. RESET Set to low level.
4. Open No connection

A0 to A16 : Address Bus

DO to D7 : Data Bus

CE : Chip Enable

OE : Output Enable

PGM : Program

A10 o—— 8

A110—-——bg
Al2 o—j @
A130——-%
Vss 0——1 8

34
*
<

35
w
<

i

~———
DO

=

Individually connect to Vss via a pull-down resistor.

: Reset

: Power Supply

: Programming Power Suppiy
1 Ground

B b427525 0086179 409
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NEC uPD78P058F

BLOCK DIAGRAM

. = — POO

TooPs0 16:61 TIMER/ PORTO K[> PO11o P0G
TIO0/NTPOPOO e ren 4
TIOVINTP1/PO1 ——

TO/P31 =80t TIMER
TI1/P33 — | EVENT COUNTER 1

PORT1 K> P10t P17

TO2/P32 ~— phit IMER/
TI2/P34 ——| EVENT COUNTER?

PORT2 K[> P20 10 P27

PORT3 K> P3010 P37

WATCHDOG TIMER

WATCH TIMER PORT4 P40 to P47

g ¢ ¢ ¢ 88 8

§ 8 8 ¢ 8 ¢ ¢ U

SI0/SBO/P25 78K/0 PROM
SO0/SB1/P26 ~em—w] SERIAL CPUCORE| |60 K Bytes PORTS K> P5010 P57
/5B INTERFACE 0
SCKO/P27 =]
S11/P20 — ] @ @ PORTE K> P60 10 P67
sowP2t =—
SCK1/P22 <—=1|NTERFACE 1 @
5TE/P23 ——| PORT7 P70 10 P72
BUSY/P24 — | RAM
2080 Bytes
SIZ/RXD/P70 ——»] PORT12 [~> P12010 P127
SERIAL
_ So2mom71 - e e 2 Ko
SCK2/ASCK/PT2 ——o
PORT13 P130, P131
s
A CONVERTER K~ REAL-TIME RTPO/P120 10
AV —> OUTPUT PORT RTP7/P127
REFO —y
ADO/P40 10
ANOO/P130, < AD7/P47
ANO1/P131 AB/P50 to
O/A CONVERTER " A15/P57
AVrer, <:> EXTERNAL L _ AB/Pes
ACCESS aigia
INTPO/POO to INTERRUPT <:> =— WAIT/P66
INTP6/P06 CONTROL |—=- ASTB/P67
. RESET
BUZ/P36 ~—| BUZER OUTPUTK wveren x1
I CoNTROL [ )):'Z)rwpw
CLOCK QUTPUT
PCL/P35S =—1 dontRoL <:\_ Voo Ve AVoo AVes Vee| | L xT2
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Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC uPD78P058F
CONTENTS
1. DIFFERENCES BETWEEN yPD78P058F AND MASK ROM VERSIONS ...oomomeeeeeeeereeeeeeeeeeeens 11
2. PIN FUNCTIONS ......ooeetenirecrecnceetseesesesseesassssssssssmenssesesssssasasemesemessessseasssesens seessaessssensassssnssessssesnns 12
2.1 PINS IN NORMAL OPERATING MODE ........ccccttriercnnrnecscsssnneressonnsssssssssassassssssssnsssssssassnnacnsrssessesesassensnes 12
2.2 PINS IN PROM PROGRAMMING MODE .......c.covceemecrcererssnsesssessessssesssneesessnrasssssnesssnesssssnssssssnsessasssnsossnns 16
2.3 PIN INPUT/OUTPUT CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS........... 17
3. MEMORY SIZE SWITCHING REGISTER (IMS) ......c.ccoervuune reeersasnrsssensossnsssastonsans 21
4. INTERNAL EXPANSION RAM SIZE SWITCHING REGISTER (IXS) ..evurrrreereresernsmrassesssnsmsasscses 22
5. PROM PROGRAMMING eeteremeaseerameatesasenesesasassseresneeneansans 23
5.1 OPERATING MODES ......ccoeectrscssnresssssssssssessosrossonsssontosesssessssnsssssssessssnsn ssmasssssmsrssomsessosssessssnsesssesssnsssssns 23
5.2 PROM WRITE PROCEDURE 25
5.3 PROM READ PROCEDURE 29
6. SCREENING OF ONE-TIME PROM VERSIONS ......coeesreesssorsessroencrsssesssssssersessransssssssessssesssssssesasas 30
7. ELECTRICAL SPECIFICATIONS - 31
8. PACKAGE DRAWINGS .......cceeviarssonnsessesessmessssssassssmssssssssssncorsssssssssassssasssssensasssesssssons .64
9. RECOMMENDED SOLDERING CONDITIONS ........coeeceeeereeeeeereessssessessssesesssssssssssssssssssssesmssssmsssens 66
APPENDIX A. DEVELOPMENT TOOLS ..cuoocouieeeeieencncemrmesessesssssssssesssssesesoesesssossssmsosssssssssssssssssenssssesans 67
APPENDIX B. RELATED DOCUMENTS ... 69
10

IR Lu27525 0086141 0OL7? N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC LPD78P058F

1. DIFFERENCES BETWEEN ;PD78P058F AND MASK ROM VERSIONS

The uPD78P0D58F is a single-chip microcontroller with an on-chip one-time writable PROM.
Setting the memory size switching register (IMS) and internal expansion RAM size switching register (IXS) enables

the identical functions to mask ROM versions (uPD78P056F, 58F) except the functions of PROM specifications and
of mask options for P60 to P63.

Differences between the uPD78P058F and mask ROM versions are shown in Table 1-1.

Table 1-1. Differences between 4uPD78P058F and Mask ROM Versions

Iltem ’ uPD78PO5BF Mask ROM versions
ROM structure One-time PROM Mask ROM
ROM capacity 60 Kbytes uPD78056F : 48 Kbytes
uPD7B058F : 60 Kbytes
Internal expansion RAM capacity 1024 bytes puPD78056F : None
uPD78058F : 1024 bytes
Change of internat ROM capacity Can be changedWot Cannot be changed

by memory size switching register

Change of internal expansion RAM | Can be changed®»® Cannot be changed
capacity by internal expansion
RAM size switching register

IC pin None Provided
Vee pin Provided None
Electrical chatacteristics See each Data Sheet

Note The RESET input sets the internal PROM and internal expansion RAM to 60 Kbytes and 1024 bytes,
respectively.

1"
B Ly27525 008kLE2 TT3 IE
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NEC uPD78P058F

2. PIN FUNCTIONS

2.1  Pins in Normal Operating Mode

(1) Port Pins (1/2)

Pin Name Input/Output Function After Reset |Alternate Function
POO Input Port 0 Input only Input INTPO/TI00
8-bit input/output
PO1 Input/output port Input/output is specifiable Input INTP1/T101
bit-wise. When used as the
P02 input port, it is possible to INTP2
use an on-chig‘:ull-up
P03 resistor by software. INTP3
P04 INTP4
POS INTP5
P06 INTP6
PQ7Notes Input Input only input XT1
P10 to P17 Input/output Port 1 Input ANIO to ANI7

8-bit input/output port

Input/output is specifiable bit-wise.

When used as the input pon, it is possible to
use an on-chip pull-up resistor by software Net2

P20 Input/output Port 2 Input s
8-bit input/output port
P21 Input/output is specifiable bit-wise. SO1
When used as the input pont, it is possible to —
P22 use an on-chip pull-up resistor by software. SCKA1
P23 sTB
P24 BUSY
P25 SI10/SBO
P26 $00/SB1
P27 SCKo
P30 Input/output Port 3 Input TOO
8-bit input/output port
P31 input/output is specifiable bit-wise. TO1
hen used as the input port, it is possible to
P32 use an on-chip pull-up resistor by software. TO2
P33 ™
P34 Ti2
P35 PCL
P36 BUZ
P37 —

Notes 1. When P07/XT1 pins are used as the input ports, set the processor clock control register (PCC) bit 6 (FRC)
to 1, be sure not to use the feedback resistor of the subsystem clock oscillation circuit.
2. When P10/ANIO to P17/ANI7 pins are used as the analog inputs for A/D converter, their pull-up resistor
are automatically disabled.

Caution For pins which also function as port pins, do not perform the following operations during A/D
conversion. If these operations are performed, the total error ratings cannot be kept (except for
LCD segment output alternate-function pin).
<1> Rewrlte the output latch whiie the pin is used as a port pin.
<2> Change the output level of the pin used as an output pin, even if it is not used as a port pin.

12
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NEC uPD78P058F

(1) Port Pins (2/2)

Pin Nama Input/Cutput Function After Reset |Alternate Function

P40 to P47 Input/output Port 4 Input ADO to AD7
8-bit input/output port

Input/output is specifiable as 8-bit unit.
When used as the input port, it is possible to
use an on-chip pull-up resistor by software.
Set test input flag(KRIF) to 1 by falling edge detection.

P50 to P57 Input/output Port 5 Input AB to A15
8-bit input/output port

It is possible to directly drive LEDs.
Input/output is specifiable bit-wise.

When used as the input port, it is possible to
use an on-chip pull-up resistor by software.

P&0 Input/output Port 6 N-ch open-drain Input —
8-bit input/output port| input/output port.
P61 Input/output is It is possibie to directly
specifiable bit-wise. | drive LEDs.
P62
P63
P64 When used as the input RD
port, it is possible to ——
P65 connect an on-chip pull-up WR
rasistor by software. Input —
P66 WAIT
P67 ASTB
P70 Port 7 SI12/RxD
3-bit input/output port
P71 Input/output Input/output is specifiable bit-wise. Input SO2/TxD
When used as the input port, it is possible to
P72 use an on-chip pull-up resistor by software. SCK2/ASCK
P120 to P127 Input/output Port 12 Input RTPO to RTP?

8-bit input/output port

Input/output is specifiable bit-wise.

When used as the input por, it is possible to
use an on-chip pull-up resistor by software.

P130, P131 input/output Port 13 Input ANOO, ANO1
2-bit input/output port

Input/output is specifiable bit-wise.

When used as the input port, it is possible to

use an on-chip puil-up resistor by software.

Caution For pins which also function as port pins, do not perform the following operations during A/D
conversion. If these operations are performed, the total error ratings cannot be kept (except for
LCD segment output alternate-function pin).
<1> Rewrite the output latch while the pin is used as a port pin.
<2> Change the output level of the pin used as an output pin, even If it is not used as a port pin.

13
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(2) Non-Port Pins (1/2)

Pin Name Input/Output Function After Reset |Alternate Function
INTPO Input External interrupt inputs, with specifiable valid Input POO/TIO0
edges (rising edge, falling edge, and both rising
INTP1 and falling edges). PO1/TION

INTP2 P02
INTP3 P03
INTP4 P04
INTPS P05
INTP6 P06
SI0 Input Serial data input of the serial interface input P25/SB0
Si P20
Si2 P70/RxD
SO0 Output Serial data output of the serial interface Input P26/SB1
S01 P21
S02 P71/TxD
SBO Input/output Serial data inputoutput of the serial intertace Input P25/S10
SB1 P26/SO0
SCKO Input/output Serial clock input/output of the serial interface Input P27
scKi P22
SCK2 P72/ASCK
sTB Qutput Automatic transmitting/receiving strobe output of Input P23
the serial interface
BUSY Input Automatic transmitting/receiving busy input of the Input P24
serial interface
RxD Input Serial data input for asynchronous serial interface Input P70/S12
TxD Qutput Serial data output for asynchronous serial interface Input P71/S02
ASCK Input Serial clock input for asynchronous serial interface Input P72/5CK2
TI00 Input External count ciock input to 16-bit timer (TMO) Input POO/INTPO
TI01 (Cca'g(t)tg)e trigger signal input to capture register PO1/INTP1
™ External count clock input to 8-bit timer (TM1)} P33
TI2 External count clock input to 8-bit timer (TM2) P34
TOO Output 16-bit timer (TMO) output Input P30
(Can be used together with 14-bit PWM output.)
TO1 8-bit timer (TM1) output P31
TO2 8-bit timer (TM2) output P32

14
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NEC LPD78P058F

(2) Non-Port Pins (2/2)

Pin Name Input/Output Function After Reset |Alternate Function
PCL Output Clock output (for trimming main system clock and Input P35
subsystem clock)
BUZ Qutput Buzzer output Input P36
RTPO to RTP7 Output Real-time output port which outputs data in syn- Input P120 to P127
chronization with trigger.
ADO to AD7 Input/output Low-order address/data bus when expanding Input P40 to P47
memory to the outside.
AB to A15 Output High-order address bus when expanding memory Input P50 to P57
to the outside.
RD Output Strobe signal output for the external memory read input P64
. operation
WR Strobe signal output for the external memory write Input P65
operation
WAIT Input Wait insertion when accessing external memory Input P66
ASTB QOutput Strobe output to externally latches address infor- Input P67

mation which is output to ports 4 and 5 for
accessing external memory.

ANIO to ANt7 Input Analog input of A/D converter Input P10 to P17
ANOO, ANO1 Output Analog output of D/A converter input P130, P131
AVerero Input Reference voltage input of A/D converter - —_
AVREF1 Input Reference voltage input of D/A converter - —
AVop —_ Analog power supply of A/D converter (shared with —_ —
the port power supply).
AVss - Ground potential of A/D converter and D/A — —_
converter (shared with the port ground potential).
RESET Input System reset input - —
X1 Input Main system clock oscillation crystal connection —_ —_
X2 —_ — —
XT1 input Subsystem clock oscillation crystal connection input PO7
XT2 —_ —_ —
Voo — Positive power supply (except for port) —_ —
Vee - High-voltage applied during program write/verify. - —_
Connected to Vss in normal operating mode.
Vss —_ Ground potential (except for port) —_ -

Cautions 1. The AVoo pin functions as both an A/D converter power supply and a port power supply. When
the yPD78PO58F Is used in applications where the noise generated inside the microcontroller
needs to be reduced, connect the AVoo pin to another power supply which has the same
potential as Voo.

2. The AVss pin functions as both grounds of an A/D converter and D/A converter and of a port.
Whenthe uPD78P058F is used in applications where the noise generated inside the microcontroiler
needs to be reduced, connect the AVss pin to another ground line than Vss.

15
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2.2 Pins in PROM Programming Mode

Pin Name Input/Output Function
- PROM programming mode setting
RESET Input When +5 V or +12.5 V is applied to the Vrr pin and a low-level signal is applied to the
RESET pin, this chip is set in the PROM programming mode.
Vep Input PROM programming mode setting and high-voltage applied during program write/
verification
AD to A16 Input Address bus
DO to D7 Input/output Data bus
CE Input PROM enable input/program pulse input
OE Input Read strobe input to PROM
PGM Input Program/program inhibit input in PROM programing mode.
Voo - Positive power supply
Vss — Ground potential

16
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2.3 Pin Input/Output Circuits and Recomended Connection of Unused Pins
Types of input/output circuits of the pins and recommeded connection of unused pins are shown in Table 2-1.
For the configuration of each type of input/output circuit, see Figure 2-1.

Table 2-1. Pin input/Output Circuits (1/2)

Pin Name In.putl.Output Input/Output Recommended Connecting
Circuit Type Method when Unused
POO/INTPO/TIO0 2 Input Connect to Vss.
PO1/INTP1/T101 8-D Input/output Independently connect to Vss through
PO2/INTPE resistor.
PO3/INTP3
PO4/INTP4
POS/INTPS
PO6/INTP6
PO7/XT1 16 Input Connect to Voo.
P10/ANIO to P17/ANI7 11-C Input/output Independently connect to Voo or Vss through
" oD resistor.
P21/S0O1 5-J
P22/SCK1 8-D
P23/STB 5-J
P24/BUSY 8-D
P25/510/SBO 10-C
P26/S00/SB1
P27/5CKO
P30/TO0 5-J
P31/TO1
P32/T0O2
P33/TI1 8-D
P34/TI2
P35/PCL 5-J
P36/BUZ
P37
P40/ADO to P47/AD7 5-0 Independently connect to Voo through resistor.

17
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Table 2-1. Pin Input/Output Circuits (2/2)

Pin Name Inlput/lOutput Input/Output Recommended Connecting
Circuit Type Method when Unused

PS50/A8 to P57/A15 5-J Input/output Independently connect to Voo or Vss through
resistor.

P80 to P63 13-H Independently connect to Voo through resistor.

P64/RD 5-J Input/output Independently connect to Voo or Vss.

P65/WR

P66/WAIT

P67/ASTB

P70/SI2/RxD 8-D Input/output

P71/802/TxD 5-J

P72/SCK2/ASCK 8-D

P120/RTPO to P127/RTP7 5-J Input/output

P130/ANOO, P131/ANO1 12-B Input/output Independently connect to Vss through resistor.

RESET 2 Input -

XT2 16 _— Leave open.

AVREFo — Connect to Vss.

AVREF1 Connect to Voo.

AVop Connect to another ground line which has the
same potential as Voo.

AVss Connect to another power supply which has
the same potential as Vss.

Vep Connect to Vss.

18
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Figure 2-1. Pin Input/Output Circuits (1/2)
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pullup
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output N-ch drain
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input ;
enable
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pullup P-ch enable AV ch
enable D | ¢ 0o
data P-ch
AVoo
—CIN/OUT
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Figure 2-1. Pin Input/Output Circuits (2/2)

Type 12-B Type 16
AVoo

-»-
feedback
uliyl -
Znab?e Do——l P-ch cut-off

AVop P'c-rl-’——
data _‘:Do—l P-ch —Wv——J_’—\—ﬂv—Do—>
* O IN/OUT
output o———-Do—«
disable EI‘“C"
AVss™7
input ———cGﬁ 3 i, 3

enable - XT1 XT2
Analog Output Voltage —5‘@@‘—'

-ch
S=AVss

Type 13-H

—o IN/JOUT

data
output disable :D>—‘ N-ch

AVss

RD ——l E\TP-ch
34 L

Middle-High Voltage Input Buffer

20
B t427525 008L19) TOL WM

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC uPD78P058F

3. MEMORY SIZE SWITCHING REGISTER (IMS)

This is a register to disable use of part of internal memories by software. By setting this memory size switching

register (IMS), it is possible to get the same memory mapping as that of mask ROM version having different internal
memoties (ROM).

The IMS is set up by the 8-bit memory manipulation instruction.
CFH will result by the RESET input.

Figure 3-1. Memory Size Switching Register Format

Symbol 7 6 5 4 3 2 1 0 Address  After Reset RW
IMS RAM2 | RAM1 | RAMD 0 ROM3 | ROM2 | ROM1 | ROMO FFFOH CFH R/W

7 LT T ]

roMz2 | RomMz |RoM1 | RoMo Selection of Int'ernal
ROM Capacity
1 1 0 0 48K bytes
1 1 1 0 56K byteshe
1 1 1 1 60K bytes
Other than above Setting prohibited

Selection of internal
High-Speed RAM Capacity

RAM2 {RAM1 | RAMO

1 1 0 | 1024 bytes

Other than above | Setting prohibited

Note Set the internal ROM capacity to 56K bytes or less when external device expansion function is used.

Table 3-1 shows the setting values of IMS which makes the memory mapping the same as that of the various mask
ROM versions.

Table 3-1. Memory Size Switching Register Setting Values

Target Mask ROM Version IMS Setting Value
nPD78056F CCH
HuPD78058F CFH

1
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4. INTERNAL EXPANSION RAM SIZE SWITCHING REGISTER (IXS)

This is a register to set the internal expansion RAM capacity by software. By setting this internal expansion RAM

size switching register (1XS), it is possible to get the same memory mapping as that of mask ROM version having
different internal expansion RAM.

The IXS.is set up by 8-bit memory manipulation instruction.
OAH will result by the RESET input.

Figure 4-1. Internal Expansion RAM Size Switching Register Format

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

IXS 0 0 0 0 IXRAM3|IXRAM2 ; IXRAM1| IXRAMO FFF4H 0AH w

L T ]

IXRAM3 JIXRAM2 [IXRAM1| IXRAMO

Selection of Internal
Expansion RAM Capacity

1 1 0 0 0 byte
1 0 1 0 1024 bytes
Other than above Setting prohibited

Table 4-1 shows the setting values of IXS which makes the memory mapping the same as that of the various mask
ROM versions.

Table 4-1. Internal Expansion RAM Size Switching Register Setting Values

Target Mask ROM Version IXS Setting Value
pPD78056F oCcH
uPD78058F 0AH

Remark Even if the uPD78P058F program that includes "MOV IXS, #0CH" is implemented on the uPD78056F, its
operation will not be affected.
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5. PROM PROGRAMMING

The uPD78P058F has an on-chip 60K-byte PROM as a program memory. For programming, set the PROM
programming mode by the Ve and RESET pins. For connecting unused pins, refer to “PIN CONFIGURATIONS (TOP
VIEW) (2) PROM Programming Mode.”

Caution Program writing should be performed in the address range 0000H to EFFFH (the last address,

EFFFH, should be specified). Writing cannot be performed with a PROM programmer that cannot
specify the write addresses.

5.1 Operating Modes

When +5 V or +12.5 V is applied to the Vep pin and a low level signal is applied to the RESET pin, the PROM
programming mode is set. This mode will become the operating mode as shown in Table 5-1 when the CE, OF and
PGM pins are set as shown.

Further, when the read mode is set, it is possible to read the contents of the PROM.

Table 5-1. Operating Modes of PROM Programming

Fin RESET Ver Voo CE OE PGM DO to D7
Operating Mode
Page data latch L +125V +65V H L H Data input
Page write H H L High-impedance
Byte write L H L Data input
Program verity L L H Data output
Program inhibit x H H High-impedance

x L L

Read +5V +5V L L H Data output
Output disable L H x High-impedance
Standby H X X High-impedance

Remark x:LorH
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(1) Read mode
Read mode is set if CE = L, OFE = L is set.

(2) Output disable mode
Data output becomes high-impedance, and is in the output disable mode, if OE = H is set.
Therefore, it allows data to be read from any device by controlling the OF pin, if multiple xPD78P058F are
connected to the data bus.

(3) Standby mode
Standby mode is set if CE = H is set.
In this mode, data outputs become high-impedance irrespective of the OE status.

(4) Page data latch mode
Page data latch mode is set if CE = H, PGM = H, OE = L are set at the beginning of page write mode.
In this mode, 1 page 4-byte data is latched in an internal address/data latch circuit.

(5) Page write mode
After 1 page 4 bytes of addresses and data are latched in the page data latch mode, a page write is executed
by applying a 0.1 ms program pulse (active low) to the PGM pin with CE = H, OE = H. Then, program verification
can be performed, if CE = L, OE = L are set.
If programming is not performed by a one-time program pulse, X (X < 10) write and verification operations should
be executed repeatedly.

(6) Byte write mode
Byte write is executed when a 0.1 ms program pulse (active low) is applied to the PGM pin with CE = L, OE =
H. Then, program veritication can be performed it OF = L is set.
If programming is not performed by a one-time program pulse, X (X < 10) write and verification operations should
be executed repeatedly.

(7) Program verify mode
Program verify mode is set if CE = L, PGM = H, OE = L are set.
in this mode, check if a write operation is performed correctly, after the write.

(8) Program inhibit mode
Program inhibit mode is used when the OE pin, Vee pin, and DO to D7 pins of multiple uPD78P058Fs are
connected in paraliel and a write is performed to one of those devices.
When a write operation is performed, the page write mode or byte write mode described above is used. At this
time, a write is not performed to a device which has the PGM pin driven high.
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5.2 PROM Write Pocedure

Figure 5-1. Page Program Mode Flowchart

[ start J
[ AddreLs -¢ |
[ voo=6.5 v,Jva= 125V |
—T—
T
| Address = l\ddress «1 |
| Laltch |
[ Address = deress +1 |
| La;tch |

bddress = Address + 1 I I Address = ;l!\ddress - 1—|

L Latch I

l
l X=X4+1 | No

I Yes
l 0.1 ms program pulse—l

Fail

Verify 4 bytes

No

Address =N ?

{Yes
[Voo=4.5105.5V, ver=Voo |

Fail
Verify all bytes ¢

L End of writing ] L Defective product ]

Remark G = Start address
N = Program last address
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Figure 5-2. Page Program Mode Timing

| Page Data Latch | Page Program{ Program Verify

| R i

v X X
wrr XX XXX XXX XX

or (XXX OO

Data Input Data Output

Vep
Vee /
Voo

Voo + 1.5
Voo
Voo

Vi

" \ /~

Vi

. \_/
Vi

Vi
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Figure 5-3. Byte Program Mode Flowchart

[ Start ]
I

I Address = G j
|

[ voo=65V, ver =125V |
T

-
I X=0 |
g
l X=X+1 | No
!
Y
Uddress = Address + 1—| L 3.1 ms program pulsrl 0 es

Fail

No

Address =N ?

» Yas

1

IXDD=4.5tO 5.5V, Ver=Vop I

Fail

Verity all bytes

[ End of writing ] [ Defective product ]

Remark G = Start address
N = Program last address
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Figure 5-4. Byte Program Mode Timing

Program i Program Verify

AQ0 - A16

X_
D0 - D7 >_

Data Input >—< Data Output

Vee

Y

Voo

Vob + 1.5

Voo

ViH

AN

Vi
Vi

Vi

ViH

= \ /

Vi

Cautions 1. Voo should be applied before Ver and removed after Vep.
2. Ver must not exceed +13.5 V including overshoot.
3. Reliability may be adversely affected if removal/reinsertion is performed while +12.5 V is being
applied to Ver.
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5.3 PROM Read Procedure

The contents of PROM are readable to the external data bus (DO to D7) according to the read procedure shown

below.

(1) Fixthe RESET pin at low level, supply +5 V to the Vep pin, and connect all other unused pins as shown in

“PIN CONFIGURATION (TOP VIEW) (2) PROM Programming Mode".
(2) Supply +5 V to the Voo and Ve pins.
(3) Input address of read data into the A0 to A16 pins.
(4) Read mode
(5) Output data to DO to D7 pins.

The timings of the above steps (2) to (5) are shown in Figure 5-5.

Figure 5-5. PROM Read Timings

A0 - A16 K Address Input X

CE (Input) \ /
OE (Input) \ /

Hi-Z
DO-D7  cc-mccecccccc i cccreae '< Data Qutput
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6. SCREENING OF ONE-TIME PROM VERSIONS

The one-time PROM version (uPD78P058FGC-3B9, 78P058FGC-8BT) can not be tested completely by NEC
before it is shipped, because of its structure. It is recommended to perform screening to verify PROM after writing
necessary data and performing high-temperature storage under the condition below.

Storage Temperature Storage Time

125 °C 24 hours

Atpresent, afee is charged by NEC for one-time PROM after-programming imprinting, screening, and verify service
for the QTOP Microcontroller. For details, contact your sales representative.
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7. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo —0.3t0 +7.0 Vv
Ve -0.3to +13.5 A
AVoo ~0.3 to Voo + 0.3 Vv
AVRero -0.3 to Voo + 0.3 \Y
AVREF1 -0.3 to Voo + 0.3 A
AVss -03t0+03 \
Input voltage Viu PO to P07, P10 to P17, P20 to P27, -0.3 to Voo + 0.3
P30 to P37, P40 to 47, 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 -0.3t0 +16 \Y
Via A9 PROM programming mode —-0.31t0 +13.5 \
Output voltage Vo —-0.3 to Voo + 0.3 v
Analog input voltage Van P10 to P17 l Analog input pins AVss = 0.3 to AVrero + 0.3 Vv
Output current, high lon Per pin -10 mA
Total for P01 to P06, P30 to P37, P56, P57, -15 mA
P60 to P67, P120 to P127
Total for P10 to P17, P20 to P27, P40 to P47, _15 mA
P50 to P55, P70 to P72, P130, P131
Output current, low loy Note Per pin peak value 30 mA
r.m.s. value 15 mA
Total for P50 to P55 peak value 100 mA
r.m.s. value 70 mA
Total for P56, P57, P60 to P63 peak value 100 mA
r.m.s. value 70 mA
Total for P10 to P17, P20 to P27, | peak value 50 mA
P40 to P47, P70 to P72,
P130, P131 r.m.s. value 20 mA
Total tor P01 to P06, peak vaiue 50 mA
P30 to P37, P64 to P67,
P120 to P127 r.m.s value 20 mA
Operating ambient Ta =40 to +85 °C
temperature
Storage temperature Tag -65 to +150 °C

Note r.m.s. values should be calculated as follows: {r.m.s. value] = [peak value] x ¥ Duty

Caution Product quality may suffer If the absolute maximum rating is exceeded for even a single parameter,
or even momentarily. In other words, the absolute maximum ratings are rated values at which the
product is on the verge of sutfering physical damage, and theretore the product must be used under
conditions which ensure that the absolute maximum ratings are not exceeded.

Remark Unless otherwise specified, dual-function pin characteristics are the same as port pin characteristics.
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Main System Clock Oscillator Characteristics (Ta = —40 to +85 °C, Vop = 2.7 10 6.0 V)

OMM
RESONATOR RECCIRCS::_DED PARAMETER TEST CONDITIONS MIN. I TYP. | MAX.| UNIT
Ceramic resonator Oscillatior frequency Voo = Oscillation voltage range | 1.0 5.0 | MHz
X1 Vee 9
T (fX)Nmu
: 1
' 1
| : Oscillatior stabilization | After Voo has reached MIN. of 4 ms
: ______ 1 | timeNete2 oscillation voltage range
e
Crystal resonator o 1 V__| Oscillatior frequency 1.0 5.0 | MHz
it {f)Metet
!
PO
1
: c2 c 1 | Oscillatior stabilization | Vob=4.5t06.0 V 10
1 1| timghets2 ms
it 30
External clock X1 input frequency 1.0 5.0 | MHz
X1 X2 (fx)Nemet
PD74HCUO4 X1 input high-low-level 85 500 { ns
H width (bo/tx)

Notes 1. Only the oscillator characteristics are shown. See the AC characteristics for instruction execution times.
2. This is the time required for oscillation to stabilize after a reset or STOP mode release.

Cautions 1. When the main system clock oscillator is used, the following should be noted concerning wiring
inthe area in the figure enclosed by broken lines to prevent the influence of wiring capacitance,
etc.

* The wiring should be kept as short as possible.

* No other signal! lines should be crossed.

* Keep away from lines carrying a high fiuctuating current.

* The oscillator capacitor grounding point should always be at the same potential as Vss.
* Do not connect to a ground pattern carrying a high current.

* A signal should not be taken from the oscillator.

2. When the main system clock is stopped and the device is operating on the subsystem clock,
wait until the oscillation stabilization time has been secured by the program before switching
back to the main system clock.
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Subsystem Clock Osillator Characteristics (Ta = —40 to +85 °C, Voo = 2.7 10 6.0 V)
RESONATOR REC(?I'\':I\C/ILEJ:;{DED PARAMETER TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
Ce i ilati 32 [32.768] 35 KM
ramic resonator I Voo XT2  XT1 | 2s)<':‘:lit:or frequency z
by . T X
1| R22 L
v D
: iC4 C3— : Oscillatior stabilization | VoD = 4.5 to 6.0 V 1.2 2 s
. & 1 | timenetez
;L' - - 10
External clock X1 input frequency 32 100 | kHz
XT1 XT2 (fxr)Noter
X1 input high-/low-level 5 15 us
width (txru/txT)

Notes 1. Only the oscillator characteristics are shown. See the AC characteristics for instruction execution times.
2. This is the time required for oscillation to stabilize after power (Vop) is turned on.

Cautions 1. When the subsystem clock oscillator is used, the following should be noted concerning wiring
in the area in the figure enclosed by broken lines to prevent the influence of wiring capacitance,

etc.

The wiring should be kept as short as possible.
* No other signal lines should be crossed.

¢ Keep away from lines carrying a high fluctuating current.
*» The osclillator capacitor grounding point should always be at the same potential as VSS.
* Do not connect to a ground pattern carrying a high current.
+ A signal should not be taken from the oscillator.

2. The subsystem clock oscillator is a low-amplitude circuit in order to achieve a low consumption
current, and is more prone to misoperation due to noise than the main system clock oscillator.
Particular care is therefore required with the wiring method when the subsystem clock is used.
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Capacitance (Ta =25 °C, Vop = Vss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
Input capacitance Civ = 1 MHz, Measured pins returned to 0 V. 15 pF
Input/output Cio f=1MHz P01 to P06, P10 to P17, P20 to 15 pF
capacitance Measured pins returned to 0 | P27, P30 to P37, P40 to P47,

P50 to P57, P64 to P67, P70 to
P72, P120 to P127, P130, P131

P60 to P63 20 | pF

Remark Unless specified otherwise, dual-function pin characteristics are the same as port pin characteristics.
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DC Characteristics (Ta = —40 to +85°C, Voo = 2.7 to 6.0 V)
PARAMETER SYMBOL TEST CONDITIONS MIN. |TYP.} MAX. |UNIT
Input voltage, high ViH1 P10 to P17, P21, P23, P30 to P32, P35 to P37, P40 to P47,| 0.7 Voo Voo \
PS50 to P57, P64 to P67, P71, P120 to P127, P130, P131
ViHz P00 to P06, P20, P22, PM to P27, P33, P34, P70, P72, 0.8 Voo Voo A\
RESET
ViHa PE€0 to P63 (N-ch open-drain) 0.7 Voo 15 Vv
ViHe X1, X2 Voo - 0.5 Voo \%
ViHs XT1/P07, XT2 Voo =4.5t0 6.0 V 0.8 Voo Voo \
0.9 Voo Voo \"
Input voltage, low Vit P10 to P17, P21, P23, P30 to P32, P35 to P37, P40 to P47, 0 0.3Voo| V
P50 to P57, P84 to P67, P71, P120 to P127, P130, P131
Vi P00 to P06, P20, P22, P24 to P27, P33, P34, P70, P72, 0 0.2 Voo V
RESET
Vi P60 to P63 Voo=451t06.0V 0 0.3 Voo| V
0 0.2 Voo| V
Vi X1, X2 0 0.4 Vv
Vis XT1/P07, XT2 Voo=45t06.0V 0 0.2 Vop| V
0 0.1 Voo| V
Output voltage, high Vou Voo =4.51t06.0V, lon=—- 1mA Voo - 1.0 \
lon = =100 uA Voo -~ 0.5
Output voltage, low VoL P50 to P57, P60 to P63 Voo = 4510 6.0V, 04| 20
lo. = 15 mA
P01 to P06, P10to P17, P20 (Voo = 4.5t0 6.0 V, 0.4 \
to P27, P30 to P37, P40 to lo=1.6 mA
P47, P64 1o P67, P70 to P72,
P120 to P127, P130, P131
Vouz $B0, SB1, SCKO0 Voo = 4.5t0 6.0V, 0.2 Voo| V
N-ch open-drain at pull-up
time (R = 1 kQ)
Vous loL = 400 yA 0.5 Vv
Input leakage lum Vin = Voo P00 to P06, P10 to P17, P20 3 uA
current, high to P27, P30 to P37, P40 to
P47, P50 to P57, P60 to P67,
P70 to P72, P120 to P127,
P130, P131, RESET
Lz X1, X2, XT1/P07, XT2 20 | pA
lums Vn=15V P60 to P63 80 HA

Remark Unless specified otherwise, dual-function pin characteristics are the same as port pin characteristics.
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NEC 1PD78P058F

DC Characteristics (Ta = —40 to +85 °C, Voo = 2.7 to 6.0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP.; MAX. | UNIT
Input leakage o Vn=0V P00 to P06, P10 to P17, P20 =3 HA
current, low to P27, P30 to P37, P40 to

F_’47, P50 to P57, P60 to P67,
P70 to P72, P120 to P127,
P130, P131, RESET

luLe X1, X2, XT1/P07, XT2 ~-20 | pA
luis P80 to P63 =3Mee | A
Output leakage lom Vour = Voo 3 HA
current, high
Output leakage IoL Vour=0V -3 uA
current, low
Software puli-up Rz Vin =0V, P01 to P06, P10 Voo=45106.0V 15 40 90 kQ
resistor to P17, P20 to P27, P30 to

P37, P40 to P47, P50 to
P57, P64 to P87, P70 to P72
P120 to P127, P130, P131

20 500 kQ

Note When the pull-up resistor is not included in P60 to P63 (specified by a mask option), the —200 uA (MAX.) low-
level input leakage current is passed only at the 1.5 clock interval (no wait) when the read instruction 10 the
port6 (P6) and port mode register (PM6) is executed. Other than the 1.5 clock interval, =3 yA (MAX.) is passed.

Remark Unless specified otherwise, dual-function pin characteristics are the same as port pin characteristics.
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NEC uPD78P0O58F

DC Characteristics (Ta = —40 to +85 °C, Voo = 2.7 to 6.0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN.| TYP.| MAX.| UNIT
Supply currentMe! Ioot 5.0 MHz crystal oscillation operating Voo = 5.0 V £ 10%88 5 15 | mA
mode (fxx = 2.5 MHz)tete2 Voo = 3.0 V 2 10%HNess 07 | 21| ma
5.0 MHz crystal oscillation operating |Voo = 5.0 V £ 10%Net* 9.0 27.0f mA
mode (fxx = 5.0 MHz)Netss Vop = 3.0 V £ 10%Nets 1.0 | 30! mA
loo2 5.0 MHz crystal oscillation HALT Voo = 5.0V + 10% 1.4 4.2 mA
mode (fxx = 2.5 MHz)Now2z Voo = 3.0V +10% 0.5 15 mA
5.0 MHz crystal oscillation HALT Voo = 5.0 V£ 10% 1.6 4.8 mA
mode (fxx = 5.0 MHz)Nete? Voo = 3.0V +10% 065| 195§ mA
loos 32.768 kHz Voo =5.0V +10% 135 270 LA
crystal oscillation operating mode™**** (Voo = 3.0V + 10% 95 190 HA
loba 32.768 kHz Voo = 5.0 V £ 10% 25 55 HA
crystal oscillation HALT modgNetet Voo=3.0V +10% 5 15 uA
loos | XT1 = Voo Voo =5.0V £ 10% 1 30 | wA
STOP mode
Feedback resistor used Voo =3.0 V1 10% 0.5 10 | wA
foos | XT1 = Voo Voo = 5.0V + 10% 01 | 30| pA
STOP mode
Feedback resistor not used Voo =3.0V£10% 005 | 10 | wA

Notes 1. Passed through the Voo and AVoo pins. Not include the current which is passed through the A/D converter,
D/A converter, and on-chip pull-up resistor.
2. fxx = fx/2 operation (when an oscillation mode selection register (OSMS) is set to 00H)
3. fxx = fx operation (when the OSMS is set to 01H)
4. When the main system clock is stopped
5. High-speed mode operation (when a processor clock control register (PCC) is set to 00H)
6. Low-speed mode operation (when the PCC is set to 04H)

Remarks 1. fxx : Main system clock frequency (fx or fx/2)
2. ix :Main system clock oscillator frequency
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NEC

LPD78P058F

AC Characteristics
(1) Basic Operation (Ta = —40 to +85 °C, Voo = 2.7 10 6.0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. | MAX. { UNIT
Cycle time Tey Operating on fxx = fx/2N= 0.8 64 us
{minimum instruction main system clock fxx = fxM°"? | Voo = 4.5t0 6.0 V 0.4 32 us
execution time) 0.8 32 us

Operating on subsystem clock 40 122 125 us
TI00 input high-fiow TriHoo, Voo =4.5t06.0V tsem + 0.1 us
level width triLoo 2ftsam + 0.2%49 us
TIO01 input high-flow triHo, 10 us
lavel width tnuo
TI1, TI2 input ot Voo =4.510 6.0V 0 4 | MHz
trequency 0 275 | kHz
Ti1, TI2 input tow, | Voo=4.5106.0V 100 ns
high-low-level width tri 1.8 us
interrupt input high- tinTe, INTPO Voo =4.5t0 6.0V |2/fsn + 0.8 Hs
Nlow-leve! width Nt 2tsam + 02Nt us

INTP1 to INTP6, KRO to KR7 10 Hs
RESET low-level tAsL 10 us
width

Notes 1. When oscillation mode selection register (OSMS) is set to 00H.
2. When OSMS is set to O1H.

3. fsam can be selected as fxx/2VN, txx/32, fxx/64, or fxx/128 (N = O to 4) by bits 0 and 1 (SCS0 and SCS1) of

the sampling clock selection register (SCS).

Remarks 1. fxx : Main system clock frequency (fx or fx/2)
2. {x :Main system clock oscillatior frequency
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NEC uPD78P058F

Tcy vs Vob (Main System Clock, fxx = fx/2) Tev vs Voo (Main System Clock, fxx = fx)
T T T
60 60 S
il Y :
T 10 7 ‘ ‘ | ;
@ 10 : r
E’ Guaranteed ‘% Guaranteed
it Operation Range s } Operation Range
[ { !
E g )
- - 1 1
@ o !
Q 20 g 20 ‘
&) (&)
1.0 1.0
S~
0.5 0.5 ~
04 0.4
L 4 L L L L L 1 A O i L L4 1
T I T T T T T T T T T T T
0 1 2 3 4 5 6 o 1 2 3 4 5 6
Supply Voltage Voo [V] Supply Voltage Voo [V]
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NEC uPD78P058F
(2) Read/Write Operations
(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 0.85 tcy - 50 ns
Address setup time tans 0.85 tey - 50 ns
Address hold time taDH 50 ns
Data input time from address taoD1 (2.85 + 2n)tcy— 80 | ns

tabo2 (4 + 2n)tcr — 100 ns
Data input time from RD{ tapo: (2+2n)tcy—100 | ns

taoD2 (2.85 + 2n)tey — 100| ns
Read data hold time tRoH 0 ns
RD low-level width troLY (2 + 2n)tey ~ 60 ns

troL2 (2.85 + 2n)tcy — 60 ns
WAIT L input time from RD4 trowT 0.85 tcy - 50 ns

trowT2 2 tey —- 60 ns
WATT! input time from WR. twawr 2 tey - 60 ns
WAIT low-level width twr (1.15 + 2n)tey (2 + 2n)tey ns
Write data setup time twos (2.85 + 2n)tcr — 100 ns
Write data hold time twoH 20 ns
WR low-level width twhLs (2.85 + 2n)tey - 60 ns
RD. delay time from ASTB. tastro 25 ns
WR{ delay time from ASTBL tasTwn 0.85 tov + 20 ns
ASTBTdelay time from RD?T in extemal fetch 1RDAST 0.85 tev -~ 10 1.15 tev + 20 ns
Address hold time from RDT in external fetch tADADH 0.85 tev — 50 1.15 tov + 50 ns
Write data output time from RDT trow 40 ns
Write data output time from WR{ twawp 0 50 ns
Address hold time from WRT twRADH 0.85 tov 1.15 tev + 40 ns
RD? delay time from WATTT twrrp 1.15 fev + 40 3.15 tev + 40 ns
WRT delay time from WAITT twrwa 1.15 tov + 30 3.15 tev + 30 ns

Remarks 1,

MCS: Bit 0 of the oscillation mode selection register (OSMS)

2. PCC2 to PCCO: Bit 2 to bit 0 of the processor clock control register (PCC)

3. tcy =Tov/d

4. nindicates the number of waits.

40

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

B L427525 008b21l1l L24Y EN



1 PD78P058F

(b) Except when MCS = 1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Vop = 2.7 10 6.0 V)

PARAMETER SYMBOL |TEST CONDITIONS MIN. MAX. UNIT
ASTB high-level width tAsTH tcy - 80 ns
Address setup time taDs tcy - 80 ns
Address hold time taDH 0.4 tcy — 10 ns
Data input time from address tacos (3 + 2n)tey — 160 ns
tabD2 (4 + 2n)tcy - 200 ns
Data input time from RDJ tRDDA (1.4 +2n)tcv—=70 | ns
troo2 (2.4 + 2n)tey - 70 ns
Read data hold time trom 0 ns
RD low-level width tRoLY (1.4 + 2njtcy — 20 ns
tRDL2 (2.4 + 2njtey — 20 ns
WAITL input time from RDL trROowT: tcy — 100 ns
tRowWT?2 2 tcy - 100 ns
WAIT | input time from WR. twrwT 2tcy — 100 ns
WAIT low-level width twr (1 + 2njtey (2 + 2n)tey ns
Write data setup time twos (2.4 + 2n)tcy - 60 ns
Write data hold time twoH 20 ns
WR low-level width twa (2.4 + 2n)tey — 20 ns
RDJ delay time from ASTBL tastAD 0.4 tov — 30 ns
WR. delay time from ASTBL tasTwh 1.4 tev - 30 ns
ASTBTdelay time from RDT in external fetch tADAsT tev = 10 tcy + 20 ns
Address hold time from RDT in extemnal fetch tROADH tev - 50 tey + 50 ns
Write data output time from RDT trowo 0.4tcv — 20 ns
Write data output time from WR. twawp 0 60 ns
Address hold time from WRT tWRADH tey tcy + 60 ns
RDT delay time from WAITT twrro 0.6 tcy + 180 2.6 tov + 180 ns
WR1T detay time from WAITT twrwR 0.6 tov + 120 2.6 tov + 120 ns
Remarks 1. MCS: Bit 0 of the oscillation mode selection register (OSMS)
2. PCC2 to PCCO: Bit 2 to bit 0 of the processor clock control register (PCC)
3. tcy = Tev/4
4. nindicates the number of waits.
a1
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NEC HPD78P058F

(3) Serial Interface (Ta = —40 to +85 °C, Voo = 2.7 to 6.0 V)
(a) Serial interface channel 0
(i) 3-wire serial VO mode (SCKO ... internal clock output)

PARAMETER SYMBOL| TEST CONDITIONS MIN. TYP. MAX. UNIT

SCKo cycle time txcy1 Vob=451t06.0V 800 ns
1600 ns

SCKO high-flow-level width trur, Voo =4.5106.0 V trcvi/2 — 50 ns
thwt txcvi/2 — 100 ns

S10 setup time (to SCKOT) tsts Voo =4.5106.0V 100 ns
150 ns

$10 hold time (from SCKOT) tisit 400 ns
SO0 output delay time from SCKO. txsor C = 100 pFhete 300 ns

Note C is the SCKO and SO0 output line load capacitance.

(it) 3-wire serial /O mode (SCKD ... external clock input)

PARAMETER SYMBOL| TEST CONDITIONS MIN. TYP. MAX. UNIT
SCKO cycle time treva Voo =4.51t0 6.0 V 800 ns
1600 ns
SCK®0 high-flow-level width trmz, Voo = 4.5 to 6.0 V 400 ns
trz 800 ns
SI0 setup time (to SCKOT) tsixz 100 ns
S10 hold time (from SCKo™) tkstz 400 ns
SO0 output delay time from SCKOL tsoz C = 100 pFhee 300 ns
SCKO rise, fall time trR2, When using external 160 ns
tr2 device expansion
function
When not using external 1000 ns
device expansion
function

Note C is the SO0 output line load capacitance.
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NEC uPD78P058F

(iii) SBI mode (SCKO ... internal clock output)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

SCKo cycle time treva Voo =45t06.0V 800 ns
3200 ns

SCKO high-fiow-level width tia, Voo = 4510 6.0 V tkeva/2 - 50 ns
kL3 tkevs/2 — 100 ns

$B0, SB1 setup time (to SCKO™T) tsics Voo=4.5t06.0 V 100 ns
300 ns

$BO, SB1 hold time (from SCKOT) trsia treva/2 ns
SB0, SB1 output delay time from tksos R=1kQ, Voo=45t0 60V 0 250 ns
SCKol C = 100 pFhee 0 1000 ns
SBO, SB1d from SCKoT tkse txeva ns
SCKO! from SBO, SB1L tsex trcya ns
$B0, SB1 high-level width tseH txcvs ns
SBO, SB1 low-level width tsaL tkovs ns

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

(iv) SBI mode (SCKO ... external clock input)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
SCKO cycle time trova Voo=45t060V 800 ns
3200 ns
SCKO high-flow-lavel width KM, Vop = 4.5 10 6.0 V 400 ns
trLs 1600 ns
§B0, SB1 setup time (to SCKOT) tsia Voo = 4.5 t0 6.0 V 100 ns
300 ns
$BO0, SB1 hold time (from STKOT) trsm trova/2 ns
$B0, SB1 output delay time from tksoe R=1kQ, Voo=4.5t06.0V 0 300 ns
SCKol C = 100 pFow 0 1000 ns
SB0, SB1! from SCKo?T txss txcva ns
SCKo! from SBO, SB1l tsBk treva ns
SBO, SB1 high-level width {sen txcy4 ns
$§B80, SB1 low-level width tssL trcve ns
SCKO rise, fall time tre, When using external device 160 ns
tre expansion function

When not using extemnal 1000 ns

device expansion function

Note R and C are the SB0 and SB1 output line load resistance and load capacitance.
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NEC pPD78P058F

(v) 2-wire serial VO mode (SCKO ... internal clock output)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

SCKO cycle time tkevs R=1kQ, 1600 ns

SCKO high-level width s C = 100 pFhe tkevs/2 — 160 ns

SCKD low-level width trs Voo =4.5106.0 V| tkevs/2 — 50 ns

tkeys/2 — 100 ns

SBO, SB1 setup time (to WKOT) tsixs Voo=45t06.0V 300 ns

350 ns

$B0, SB1 hold time (from SCK0™) trsis 600 ns

SBO, SB1 output delay time tksos 0 300 ns
from SCKOl

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

(vi) 2-wire serial I/O mode (SCKO ... external ¢lock input)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
SCKO cycle time treve 1600 ns
SCKO high-teve! width trrs 650 ns
SCKO low-leve! width trre 800 ns
5B0, SB1 setup time {to SCKOT) tsixe 100 ns
SBO, SB1 hold time (from SCK0T) tksie trove/2 ns
SBO, SB1 output delay time tksos R=1kQ, Voo=451060V 0 300 ns
from SCKol C = 100 pFNer 0 500 ns
SCKO rise, tall time trs, When using external device 160 ns
tre expansion function
When not using external 1000 ns
device expansion function

Note R and C are the SBO and SB1 output line load resistance and load capacitance.
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NEC uPD78P058F

(b) Serial interface channel 1
(i) 3-wire serial /O mode (SCK1...internal clock output)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

SCK1 cycle time tkey? Vob=45t06.0V 800 ns

1600 ns

SCK1 high-flow-level width tkr7, Voo = 4.510 6.0 V trev/2 - 50 ns

tkL? tkey7/2 = 100 ns

SI1 setup time (to SCK1T) tsiky Voo =4.51t0 6.0V 100 ns

150 ns

St1 hold time (to SCK1 T) ks 400 ns

SO1 output delay time tksor C = 100 pFNo 300 ns
from STRIL

Note C is the SCK1 and SO1 output line load capacitance.

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

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
SCK1 cycle time teve | Voo=4.5106.0V 800 ns
1600 ns
SCK1 high-Nlow-level width trv, Voo =451t 6.0V 400 ns
txie 800 ns
SI1 setup time (to SCK1 1) tsiks 100 ns
811 hold time (to SCK1 T) tksis 400 ns
SO1 output delay time from SCK1 txsos C = 100 pFhee 300 ns
SCK1 rise, fall time trs, When using external device 160 ns
tre expansion function

When not using external 1000 ns

device expansion function

Note C is the SO1 output line load capacitance.
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NEC uPD78P0O58F

(ili) Automatic transmission/reception function 3-wire serial /O mode (SCK1 ... internal clock output)

PARAMETER SYMBOL TEST CONDITIONS MIN, TYP. MAX. UNIT

SCK1 cycle time treve Voo = 4.5t 6.0 V 800 ns

1600 ns

SCK1 high-Now-level width ks, Vop=45106.0V treve/2 — 50 ns

tree txcys/2 — 100 ns

SI1 setup time (to SCK1T) tsike Voo = 4.5t0 6.0V 100 ns

150 ns

SH1 hold time (from SCK1T) tisis 400 ns

SO1 output delay time from SCK1{ tksos C = 100 pFhete 300 ns

STBT from SCK11 tseo teve/2 — 100 tcevs/2 + 100] ns

Strobe signal high-level width tsew tevs — 30 tkcve + 30 ns

Busy signal setup time tavs 100 ns
(to busy signal detection timing)

Busy signal hold time tevu Voo=45t060V 100 ns

(from busy signal detection timing) 150 ns

SCK1. from busy inactivation tsps Dixcvs ns

Note Cis the SCK1 and SO1 output line load capacitance.

(iv) Automatic transmission/reception function 3-wire serial O mode (SCK1 ... external clock input)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
S_Cm cycle time txeyio Voo=45t06.0V 800 ns
1600 ns
SCK1 high-ow-level width tono, | Voo=451t06.0V 400 ns
tiLto 800 ns
SI1 setup time (to SCK1T) tswio 100 ns
SI1 hold time (from SCK11) trsio 400 ns
SO output delay time from SCKil tesoto | C = 100 pFhete 300 ns
SCK1 rise, fall time tato, When using externat device 160 ns
trio expansion function

When not using external 1000 ns

device expansion function

Note C is the SO1 output line load capacitance.
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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 tkevt | Vop=4.5106.0 V 800 ns
1600 ns
SCK2 high-Nlow-level width ten, | Vop=4.5106.0V tkev11/2 — 50 ns
kL tkevin/2 — 100 ns
SI2 setup time (to SCK2T) tsik Voo =4.5106.0 V 100 ns
150 ns
S12 hold time (to SCK2T) tesin 400 ns
S02 output delay time from SCK2. | tksor | C = 100 pFNor 300 ns
Note C is the load capacitance of SCK2 and SO2 output lines.
(il) 3-wire serial YO mode (SCK2...external clock output)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
SCK2 cycle time tovz | Voo=4.5106.0V 800 ns
1600 ns
SCR2 high-Now-leve! width trrz, Voo = 4.51t0 6.0 V 400 ns
iz 800 ns
SI2 setup time (to SCK2 T) tsiiz 100 ns
SI2 hold time (to SCK2 T) kst 400 ns
SO2 output delay time from SCK2l | txsorz | C = 100 pFhos 300 ns
SCK2 rise, fall ime tRrz, Voo = 4510 6.0 V, 1000 ns
tri2 when not using external

device expansion function

160 ns
Note C is the SO2 output line load capacitance.
47
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(iii)) UART mode (Dedicated baud rate generator output)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Transfer rate Voo=45t06.0V 78125 bps
39063 bps
(iv) UART mode (External clock input)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

ASCK cycle time tecvia Voo=45t06.0V 800 ns

1600 ns

ASCK high-/low-level tra, Voo =4.5t0 6.0 V 400 ns

width taia 800 ns
Transfer rate_ Voo=451t06.0V 39063 bps
19531 bps

SCK risa, fall time triz, Voo = 4.5 to 6.0 V, when not using 1000 ns

tF1a external device expansion function
160 ns
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AC Timing Test Point (Excluding X1, XT1 Input)

0.8 Voo 0.8 Voo
:> Test Points <:
0.2 Voo

0.2 Voo

Clock Timing
e 1/fx -
:'<— t—————— -— txH ————
J R |
X1 Input i Y, Voo-05V
0.4V

1 -

b - | m—ﬂ
|
\ |
XT1 Input zlns (M'I‘\I\;(.)
N\ iLs (MAX.)

Tl Timing

tne > |

T, TI2 \

tricoo, trios triroo, triHor
T100, TI01
-l
tnu -
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NEC 1PD78P058F

Read/Write Operations

External fetch (no wait):

AB-A15 X High Order 8-Bit Address }(
t .
Low-Order |
8-Bit |
Address\k' oo "“"’l i
ADO-AD7 o _HEZ__ 72 Operation
- . Code
| :
taos > il %] tapD -t tROADH ——l
tasTH taDH |

tROAST ——»

a N\

|

l#— tasTRD —-t-at— tRDL1 (4> troH
External fetch (wait insertion):
N
AB-A15 >§ High-Order 8-Bit Address }(
i A
gogd—Order
-Bit -
Addrass ] taoos ot
. - \ \
ADO-AD7 x _______ H-z . _§ Operation K X
L Code - 7
tans - taoH oD 8| tRDADH ———=

tRDAST —

S A /‘_\_

g
3
Jy

let—tASTRD —po1et tROLY re- tROH

WAIT \
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NEC LPD78P058F

Power ed

External data access (no wait):

A8-A15 X High-Order 8-Bit Address ><

Low-Order
ﬁ.BI}. \4—— tappz ——
o ~— Hi- Hi-Z Hi-Z
ADO-AD7 X ,}----'-Z—--< Read Data : -----{ Write Data »---
' i

tADs —a= Aw:m; <_’itnnoz ’

:

tasTH M :

tROH —ee—— g — i

ASTB ' |
L !

i
) | | thowp

j—— tASTRO —ret——— tRoL2 —| rt————a— twis —— - twon
' et —] | it twRADH -
Ty | twrwp ‘
WA N\ /
! |
- tasTwh et WRLI ————— ]

External data access (wait insertion):

Low-Order
8-Bit
Address
A8-A15 )g \ High-Order 8-Bit Address X
v Hi-Z Hi-Z Hi-z
ADO-AD7 X v Pp----ts -==-=<{ ReadData P---=={ Write Data D=4
tADS — i <
taDH
tastv jt———tRooz—— 4., > e
ASTB
tsTRO|
RD \ ’ trowo
- troL2 - (- >l WDS ———t1 rattwOH B
twrwo V_'__
WR N Y
-t tasTwR. g tWRLY ——————] 1t IWRADH—8-|
WAIT / \
tRowT2  |<a-0-iat WTL——| tWTRD —ae-| - twn
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NEC 1 PD78P058F

Serial Transfer Timing

3-wire serial /O mode:
tkeym

D i
teim txHm | i
- > !
tRn it ——tt—tFn

ﬁ Z‘ | ;
SCKO0-SCK2 \

N 7

tsixm txsim
SI0-S12 | input Data
tksom

s
S00-802 X Output Data X
"

Remark m=1,2,7,8, 11 or 12
n=28,or12

SBI mode (bus release signal transfer):

L ixcya. 4 o
tis e teHa, 4
[ N ot I S
—_ —
SCK0 / \
txse isaL tseH tsax tsma, 4 txsi3. 4
N o
SBO, SB1 \ / x X
txsos.e -t
SBl mode (command signal transfer):
xcYs, 4 .
‘tKLS.L o
tRe -—tre
SCKo
txse tsex
$B0, 5B1
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NEC uPD78P0O58F

2-wire serial /0 mode:

tkeys 6

P
-} ol

tkise  tkwse

. r-—
. Re—P—t— —p—at—tFs
N L :

SCKoO

I tsiks.e | tksis. 6

tksos. 6

P

Automatic transmission/reception function 3-wire serial YO mode:

/ {{

SO1

« X o X=X X =
sit D X "
2 D1 DO D7
A ln X -
tsixs, 10|

)
— tksis, 10
tHe, 10
- tF10 )}
N\ s {(
§CK1 \
~—r- tR10 tseo tsew
tkevs, 10 - Y 4 R

sT8 ' " /

LS

Automatic transmission/reception function 3-wire serial VO mode (busy processing):

- \\ /’ \\ ‘\ "]( ’I

SCK1 _7/_\_8_/ N gNawe \ 1(QNow, \ 104nNote 1
A Y r4 . U4 Ay ?2 4
S Ly

tavys —m tavn tses

BUSY /
(Active high)

Note The signal is not actually low here, but is represented in this way to show the timing.
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UART mode (external Clock Input):

tkey1a

- tkLrs tkH13 .
tRia tes—tF13

Wl

ASCK \
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NEC ©PD78P058F

A/D Converter Characteristics (Ta = —40 to +85 °C, AVoo = Voo = 2.7 1o 6.0 V, AVss = Vss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Resolution 8 8 8 bit
Total errorNete 2.7 V < AVrero € AVoo 1.4 Y%
Conversion time “tcony 19.1 200 us
Sampling time tsamp 12/fxx us
Analog input voltage Vian AVss AVaero A
Reference voltage AVrero 2.7 AVoo \Y
AVrero-AVss resistance | Rairero 4 14 kQ2

Note Excluding quantization error (1/2 LSB). Shown as a percentage of the full scale value.

Caution For pins which also function as port pins, do not perform the following operations during A/D
conversion. If these operations are performed, the total error ratings cannot be kept (except for
LCD segment output alternate-function pin).

<1> Rewrite the output latch while the pin is used as a port pin.
<2> Change the output level of the pin used as an output pin, even if it is not used as a port pin.

Remarks 1. fxx : Main system clock frequency (fx or fx/2)
2. Ix : Main system clock oscillatior frequency

D/A Converter Characteristics (Ta = —40 to +85 °C, Voo = 2.7 10 6.0 V, AVss = Vss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Resolution 8 bit
Total error R = 2 Mot 1.2 %

R = 4 MQNoe? 0.8 %

R = 10 MQNate? 0.6 %
Settling time C=30pFM*1 45V < AVREF1 £ 6.0V 10 us

27V AVRERI < 45V 15 us

Qutput resistor Ro Note 2 10 kQ
Analog reference AVRer1 2.0 Voo v
voltage
Resistance between Rairer1 | DACSO, DACS1 = 55HNste 2 4 8 mA
AVrer and AVss

Notes 1. R and C are the D/A converter output pin load resistance and load capacitance.
2. Value for one D/A converter channel.

Remark DACSO0, DACS1 : D/A conversion value setting register 0, 1
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1PD78P058F

Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics (Ta = —40 to +85 °C)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Data retantion Vobor 18 6.0 Y
supply voltage
Data retention IoppA Voooa = 1.8 V 0.1 10 HA
supply current Subsystem clock stopped,

feedback resister disconnected
Release signal setup tsheL 0 us
time
Oscillation twarr Release by RESET 217/t ms
stabilization
wait time Release by interrupt Note ms

Note  2'%fxx, or 2'/fxx through 2'7fxx can be selected by bits 0 to 2 (OSTS0 to OSTS2) of the oscillation stabilization

time selection register (OSTS).

Remark fxx : Main system ciock frequency (ix or 1x/2)
ix : Main system clock oscillatior frequency

Data Retention Timing (STOP mode release by RESET)

Internal Reset Operation
HALT Mode
t

-¢——— Data Retention Mode ~——

|
I
———J)—————— STOP Mode >l | »|«— Operating Mode

f

-t~ tSREL ~P»
STOP Instruction Execution

4

))
N -
RESET \

/

- twAIT —o|

Data Retention Timing (STOP mode release by standby release signal: interrupt signal)

MALT| Mode

)/ STOP Mode e »la

<¢—— Data Retention Mode —

Operating Mode

{(

Voo Voopr
T t— tsREL —
STOP Instruction Execution

Standby Release Signal i
(Interrupt Request) )}

-l

l— WA —»]
56
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Interrupt Input Timing

- fUNTL ——— = e tINTH ——
i

INTPO-INTP6 \ j N\

RESET Input Timing

H——tnsn.——»
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NEC 1 PD78P058F

PROM PROGRAMMING CHARACTERISTICS
DC Characteristics

(1) PROM Write Mode (TA=25+5°C, Voo =6.5+0.25V, Vep = 125 £ 0.3 V)

PARAMETER SYMBOL [SYMBOLNete TEST CONDITIONS MIN. TYP. MAX. UNIT
Input voltage, high ViH Vi 0.7 Voo Voo \
Input voltage, low Vi Vi 0 0.3 Voo \'
Output voltage, high Vou Vo lon = ~1 mA Voo - 1.0 v
Output voltage, low VoL Vo loL= 1.6 mA 0.4 \
Input leakage current lus It 0 < Vi < Voo -10 +10 uA
Vee supply voltage Vep Vee 12.2 125 12.8 Y
Voo supply voltage Voo Vee 6.25 6.5 6.75 v
Vee supply current lep Iep PGM = Vi 50 mA
Voo supply current lop lcc 50 mA

(2) PROM Read Mode (TA=25+5°C, Voo=5.0+ 0.5V, Vrr = Voo + 0.6 V)

PARAMETER SYMBOL |SYMBOQLMets TEST CONDITIONS MIN. TYP. MAX. UNIT
Input voltage, high ViH ViH 0.7 Voo Voo \
Input voltage, low Vi ViL 0 0.3 Voo v
Output voltage, high Von VoH1 lon = -1 mA Voo - 1.0 A

Vonz Vomz lon = =100 uA Voo - 0.5 v
Output voltage, low Vo Vou lou = 1.6 mA 0.4 \Y
input leakage current [} u 0 < Vi< Voo -10 +10 HA
Output leakage current o io 0 < Vour £ Voo, OF = Vi -10 +10 uA
Vep supply voltage Vep Vep Voo — 0.6 Voo Voo + 06 | V
Voo supply voltage Voo Vee 4.5 5.0 5.5 \
Vee supply current lpp lep Vep = Voo 100 uA
Voo supply current loo lecar CE =V, V= Vi 50 mA

Note Correspond symbols for the uPD27C1001A.
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NEC LPD78P058F

AC Characteristics

(1) PROM Write Mode

(a) Page program mode (TAa=25+5°C, Voo = 6.5+ 0.25 V, Ver = 125+ 0.3 V)

PARAMETER SYMBOL [SYMBOLM| TEST CONDITIONS MIN. TYP. MAX. UNIT

Address setup time (to OEl) tas tas 2 us
OE setup time toes toes 2 us
CE setup time (1o OE4) tces tees 2 us
Input data setup time (to OE) tos tos 2 us
Address hold time (from OET) tan tan 2 us

tan taHL 2 us

tanv v 4] Hs
Input data hold time (from OET) ton tou 2 us
Data output float delay time from OE T tor tor 0 250 ns
Vee satup time (to OEL) tves tves 1.0 ms
Voo setup time (to OEL) tvos tves 1.0 ms
Program pulse width tew tew 0.095 0.1 0.108 ms
Valid data delay time from OEL toe toe 1 us
OE pulse width during data latching tw tw 1 us
PGM setup time trams trams 2 us
CE hold time teen teen 2 us
OE hold time toen toeH 2 us

(b) Byte program mode (Ta =25+ 5 °C, Voo = 6.5+ 0.25 V, Vep = 12.5 £ 0.3 V)
PARAMETER SYMBOL |SYMBOLM(TEST CONDITIONS MIN. TYP. MAX. UNIT
Address setup time (to PGM.) tas s 2 us
OF setup time toes toes 2 us
CE setup time (to PGM{) tces tces 2 us
Input data setup time (to PGMJ) tos tos 2 us
Address hold time (from OET) tan tan 2 us
Input data hold time (from PGMT) tow ton 2 us
Data output float delay time from OET tor tor 0 250 ns
Vee setup time (to PGM.) tves tves 1.0 ms
Voo setup time (to PGMJ) tvos tves 1.0 ms
Program pulse width tew trw 0.095 0.1 0.105 ms
Valid data delay time from OE{ toe toe 1 us
OE hold time toen — 2 ps
Note Correspond symbols for the uPD27C1001A.
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NEC uPD78P058F

(2) PROM Read Mode (TA=2515°C, Voo =5.01 0.5V, Vre = Voo £ 0.6 V)

PARAMETER SYMBOL |SYMBOLM TEST CONDITIONS MIN. TYP. MAX. UNIT
Data output delay time from address tace tace CE=0E=Vu 800 ns
Data output delay time from CEJ tee tee OE = Vi 800 ns
Data output delay time from OE{ toe toe CE=Vu 200 ns
Data output float delay time from OET toe tor CE=Vu 0 60 ns
Data hold time from address tou tok CE=0E=Vu 0 ns

Note Correspond symbols for the uPD27C1001A.

(3) PROM Programming Mode Setting (Ta = 25 °C, Vss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MiN. TYP. MAX. UNIT
PROM programming mode setup time tsma 10 us
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PROM Write Mode Timing (page program mode)

Page Data Latch Page Program Program Verify !
4 ]
A2~ A16
tas fa tanL | ++— tanv !
{ : | ;
l ph : ! H
e XK XXX XK
S ' !
tos = tom ! —ftetor !
i
i-z £ Hi-Z
e () OO0
‘ Data ‘
tves Data tnput ! toe  Output ot bt
Vee s i
Vep ] E
Voo i
tvos
Voo+1.5 /
Voo ]
Voo
} tees togn ——
. Vin
CE R
Vo
teen
o |
Vi
SALA N
Vi
tw
- toes
_ Vi —_—
oF W\_/ \
Vi X /
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PROM Write Mode Timing (byte program mode)

Program Program Verify
y
A0 - A16
\ 4
tas tor ]
Hi-Z 4 p Hi-Z l Al Hi-Z
DO - D7 - Data tnput _-———r=——- Data Qutput -=-
-§\ ata inpu J? \ ;
tos tor | tan
Vep
4
Vep 7
Voo
tves
Voo+1.5 ¥
Voo /-
Voo
tvos
— toeH
Vi
CE \
Vi N
tces | tew |
‘' —_— y
PGM
Vi
toes | toe
Vis
== 4
CE J\ /
Vi N

Cautions 1. Voo shonid be applied before Ver, and removed after Ves.
2. Ver shonld not exceed +13.5 V including overshoot.
3. Disconnection during application of £12.5V to VPP may have an adverse effect on reliability.

PROM Read Mode Timing

4 L
AO-A16 XF Effective Address ;(
VH  c— /
o \ /
\/%
tce
_ Vm
CE Z
Vi tor N2
ta OCN*I e t Hotet —=
ton
- X 3 Hi-Z
DO-D7 ==m=meme=- W e < Data Output ,h> -----------

Notes 1. If you want to read within the tacc range, make the OE input delay time from the fall of CE a maxmum ot
tacc — tok.
2. tor is the time from when either OE or CE first reaches VIH.
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PROM Programming Mode Setting Timing

Voo

Voo /
0

———tsMA ————

AOD - A16 Effective Address

B 427525 008kL234 121 mm
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NEC uPD78P058F

8. PACKAGE DRAWINGS

80 PIN PLASTIC QFP (14x14)

A
B
i T
i 60 4 T
—r461 Y= ——
—] ‘:==: detail of lead end
— FrT—
[——= T
==: r—3
[——— ]
== + BE= ¢0 7 N
T T \_R
[——— e ~Q
[——— =
—= T
— ] s o |
[ Frr—
=C 3?0 281::::
F

K
rM
L
NOTE ITEM MILLIMETERS __ INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 17.240.4 0.67710.016
its true position (T.P.) at maximum material condition. 0.009
B 14.0+0.2 0.55129-893
0.009
c 14.0£0.2 0.551%3-568
D 17.210.4 0.677+0.016
F 0.825 0.032
G 0.825 0.032
+0.004
H 0.3010.10 0.012 20005
1 0.13 0.005
J 0.65 (T.P.) 0.026 (T.P.)
K 1.610.2 0.06310.008
L 0.810.2 0.031+°-°°9
+0.10 +0. 004
M 0.1533-19 0.006%3'003
N 0.10 0.004
P 2.7 0.106
Q 0.1:0.1 0.004+0.004
R 5°¢5° 5°45°
S 3.0 MAX. 0.119 MAX.
S$80GC-65-3B9-4

Remark Dimensions and materials of ES product are the same as those of mass-production products.
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80 PIN PLASTIC QFP (14x14)

! A :
. - B !
1 : 7
| hHARAARARRAARARRARRA
60 a_ |
61 P 1
= = —r L |
s = i ‘
s —r
! !
== 1 : 1 i
i i detail of lead end
o 1 — :
== + == C D S 2
] —m i e
= — —r i “R
] -] | LQ
S — |
] 1 1
(=" T
| o — ¢ |
o s I~
e -]
{ K
1
i [\ = - r M
t
O] N L
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm {0.005 inch) of A 17.2010.20 0.677+0.008
its true position (T.P.) at maximum material condition. B 14.0040.20 0-551‘8'883
0.009
c 14.00t0.20  0.551*3-883
D 17.20£0.20  0.677+0.008
F 0.825 0.032
G 0.825 0.032
0.002
H 0.3210.06 0.013*3-502
1 0.13 0.005
J 0.65 (T.P.) 0.026 (T.P.)
K 1.6010.20 0.063+0.008
+0.009
L 0.80+0.20 0.03123-508
0.03 0.001
M 0.1723-33 0.00723-353
N 0.10 0.004
[ 1.4020.10 0.055+0.004
Q 0.12510.075  0.005+0.003
0+7° o+7°
R 3t 3rL
S 1.70 MAX. 0.067 MAX.
PB80GC-65-8BT
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NEC 1PD78P058F

9. RECOMMENDED SOLDERING CONDITIONS

These products should be soldered and mounted under the conditions recommended below.
For details of recommended soldering conditions, refer to the information document "Semiconductor Device

Mounting Technology Manual (C10535E)".
For soldering methods and conditions other than those recommended, please contact your NEC sales represen-
tative.

Table 9-1. Surface Mount Type Soldering Conditions

#PD78P058FGC-3B9 : 80-Pin Plastic QFP (14 x 14 mm, Resin thickness: 2.7 mm)

Soldering Mathod Soldering Conditions Recommended
Condition Symbol

Infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. (210°C or above) {R35-207-3
Number of times: Max. 2
Time limit: 7 daysM™* (thereafter 20 hours 125°C prebaking required)

VPS Package peak temperature: 215°C, Duration: 40 sec. max. (200°C or above) VP15-207-3
Number of times: Max. 2
Time limit: 7 daysMet (thereafter 20 hours 125°C prebaking required)

Wave soldering | Solder bath temperature: 260°C max., Duration: 10 sec. max., Number of times: once, | WS60-207-1
Preheating temperature: 120°C max. (package serface temperature),
Time limit: 7 days“** (thereafter 20 hours 125°C prebaking required)

Partial heating Pin temperature: 300°C or less -_
Duration: 3 sec. max. (per side of device)

Note For the storage period after dry-pack decapsulation, storage conditions are max. 25°C, 65% RH.

Caution Use of more than one soldering method should be avoided (except in the case of partial heating).
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NEC uPD78P058F

APPENDIX A. DEVELOPMENT TOOLS

The following support tools are available for system development using the uPD78P058.

Language Processing Software

RAT7BK/QNotes 1.2.3.4 78K/0 series common assembier package
CC78K/QNotes 1.2.3.4 78K/0 series common C compiler package
DF78054N0tes 1.2,3.4 uPD78054 subseries common device file
CC78K/0-Notes 1.2.5.4 78K/0 series common C compiler library source file

PROM Writing Tools

PG-1500 PROM programmer

PA-78P054GC Programmer adapter connected to a PG-1500
PG-1500 controllgriiotes 1.2 PG-1500 control program

Debugging Tools
IE-78000-R 78K/0 series common in-circuit emulator
IE-78000-R-AMNste s 78K/0 series common in-circuit emulator (for integrated debugger)
IE-78000-R-BK 78K/0 series common break board
|E-78064-R-EM Emulation board common to uPD78064 subseries
EP-78230GC-R Emulation probe common to uPD78234 subseries
EV-9200GC-80 Socket for mounting on user system board created for 80-pin plastic QFP use
SM7BK(QNotee 5. 8. 7 7BK/0 series common system simulator
ID78KQNstes 4. 5,8, 7 Integrarted debugger for IE-78000-R
SD78K/ONetes 1.2 Screen debugger for IE-78000-R
DF78054Nates 1,2, 4,5,6,7 Device file for uPD78054 subseries

Notes 1. PC-9800 series (MS-DOS™) based
2. |IBM PC/AT™ and its compatibles (PC DOS™/IBM DOS™/MS-DOS) based
3. HP9000 series 300™ (HP-UX™) based
4. HP9000 series 700™ (HP-UX) based, SPARCstation™ (SunOS™) based, EWS4800 series (EWS-UX/V)
based
5. PC-9800 series (MS-DOS + Windows™) based
6. IBM PC/AT (PC DOS + Windows) based
7. NEWS™ (NEWS-OS™) based
8. Under development

Remarks 1. For third party development tools, see the 78K/0 Series Selection Guide (U11126E).
2. RA7BK/0, CC78K/0, SM78K0, ID78K0, and SD78K/0 are used in combination with DF78054.
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Real-Time OS

RX7BK/QNetes 1.2.3.4

78K/0 series real-time OS

MX78KONotee 1,22, 4

78K/Q series OS

Fuzzy Inference Development Support System

FESQQO0QNst {/FEQ200Nae ¢

Fuzzy knowledge data creation tool

FTO08ONe /FTQ085Nw 2

Translator

FI7BKQNotws 1.2

Fuzzy inference module

FD78KQMNetes 1.2

Fuzzy inference debugger

Notes 1. PC-9800 series (MS-DOS) based
2. IBM PC/AT and its compatibles (PC DOS/IBM DOS/MS-DCS) based
3. HP9000 series 300 (HP-UX) based
4. HP9000 series 700 (HP-UX) based, SPARCstation (SunOS) based, EWS4800 series (EWS-UX/V) based

5. IBM PC/AT and its compatibles (PC DOS/IBM DOS/MS-DOS + Windows) based

Remarks 1. For third party development tools, see the 78K/0 Series Selection Guide (U11126E).
2. RX78K/0 is used in combination with DF78054.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

B L42?525 008L239 703 MW




NEC
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APPENDIX B. RELATED DOCUMENTS

Device Documents

Document Name Doz:;r;&:r;:’;\la D?Jc:gi:ts:)o'
#PD78058F, 78058FY Subseries User's Manual To be prepared To be prepared
puPD78PO5BF Data Sheet This document U11796.J
#PD78056F, S8F Data Sheet To be prepared | U117954
78K/0 Series User's Manual Instruction IEU-1372 IEU-849
78K/0 Series Instruction Set — U109044
78K/0 Series Instruction Table - U10903J
Development Tool Documents (User's Manual)
Document Name Dofg:;?i:;‘;qo' D?j:pn;izts:)&

RA78K Series Assembier Package Operation EEU-1399 EEU-809

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

Language EEU-1284 EEU-655
CC78K/0 C Compiler Operation — U11517J

Language —_ Ut11518J
CC78K Series Library Source File — EEU-777
PG-1500 PROM Programmer EEU-1335 EEU-851
PG-1500 Controller PC-8800 Series (MS-DOS) based EEU-1291 EEU-704
PG-1500 Controller IBM PC Series (PC DOS) based U10540E EEU-5008
IE-78000-R U11376E EEU-810
|E-78000-R-A U10057E U10057J
IE-78000-R-BK EEU-1427 EEU-867
IE-78064-R-EM EEU-1443 EEU-905
EP-78230 EEU-1515 EEU-985
EP-78054GK-R EEU-1468 EEU-932
SM78K0 System Simulator Windows based Reference U10181E u10181J
SM78K Series System Simulator External parts user open | U10092E U10092J

interface specification
ID78KO integrated Debugger EWS based Reference U11151E U11151J
1D78KO0 Integrated Debugger PC based Reference U11538E U115394J
ID78KO Integrated Debugger Windows based Guide U11649E U11649J
SD78K/0 Screen Debugger Introduction -— EEU-852
PC-9800 Series (MS-DOS) based Reference - U10952y
SD78K/0 Screen Debugger Introduction EEU-1414 EEU-5024
IBM PC/AT (PC DOS) based Reference EEU-1413 Ut12794

Caution The contents of the above documents are subject to change without notice. Please ensure that the

latest versions are used in design work, etc.
B Luy27?525 0085240 425 WA
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Embedded Software Documents (User's Manual)

Document Name

Documant No.

Document No.

(Engiish) (Japanese)

78K/0 Series Realtime OS Basics — U11537J

Installation — U11536J

Technical —_ U11538J
78K/0 Series OS MX78K0 Basics - EEU-5010
Fuzzy Knowledge Data Creation Tool EEU-1438 EEU-829
78K/0, 78K/Ii, B7AD Series EEU-1444 EEU-862
Fuzzy, Inference Development Support System—Translator
78K/0 Series Fuzzy Inference Development Support System Fuzzy Inference Module EEU-1441 EEU-858
78K/0 Series Fuzzy Inference Development Support System Fuzzy Inference Debugger | EEU-1458 EEU-921
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