PRELIMINARY PRODUCT INFORMATION

NEC / MOS INTEGRATED CIRCUIT
uPD78F0058

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78F0058 is a product of the uPD780058 Subseries in the 78K/0 Series and equivalent to the
#PD780058 with a flash memory in place of internal ROM. This device is incorporated with a flash memory which
can be programmed without being removed from the substrate.

Functions are described in detail in the following user's manuals, which should be read when carrying out

design work.
p#PD780058, 780058Y Subseries User's Manual : U12013E
78K/0 Series User's Manual Instruction . IEU-1372
FEATURES
* Pin-compatible with mask ROM versions (except Ver pin)
» Flash memory : 60 KbytegNote 1

*» Internal high-speed RAM : 1024 bytes

* internal expansion RAM : 1024 bytesNote 2

* Buffer RAM : 32 bytes

* Operable with the same power supply voltage as that of mask ROM version (Voo = 1.8 to 5.5 V)

Notes 1. The flash memory capacity can be changed with the memory size switching register (IMS).
2. The internal expansion RAM capacity can be changed with the internal expansion RAM size

switching register (IXS).

Remark For the differences between the flash memory versions and the mask ROM versions, refer to
1. DIFFERENCES BETWEEN uPD78F0058 AND MASK ROM VERSIONS.

ORDERING INFORMATION

Part Number Package Internal ROM
#PD78FO058GC-3B9 80-pin piastic QFP (14 x 14 mm, resin thickness 2.7 mm) Flash memory
uPD78F0058GC-88TNOt®  80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm) Flash memory
uPD78F0N58GK-BES 80-pin plastic TQFP (fine pitch) (12 x 12 mm) Flash memory

Note Under planning

Caution Two types of packages are available for uPD78F0058GC (refer to 6. PACKAGE DRAWINGS).
For the suppliable package, consult an NEC saies representative.

The < In this d is being issusd In advance of the production cycls for the
device. The paramsters for the device may change before final p or NEC C atits own
discretion, may withdraw the davice prior to its production.
Document No. U12082EJ1VOPMOO (1st edition)
Date Published March 1097 N
Printed in Japan ;
© NEC Comporation 1997
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NEC uPD78F0058

78K/0 SERIES DEVELOPMENT

The products in the 78K/0 series are listed below. The names enclosed in boxes are subseries names.

Under mass production

For control ¥ subseries supports 'C bus.
[ 100pins / uPD78078 Jf 1uPD78078Y ] Adds timer to zPD78054 with enhanced external interface function
100pins [ 4PD780TOA_f] 4PD7BO70AY/ ROM-ess model of zPD78078
100 pins 7 4PD780018%=:2POTB0018Y"*: Enhanced serial VO of uPD7B078 with limited function
80pins  /uPD7B0058 :/uPD7B00S8Y* Enhanced serial /O of uPD78054, low EMI noise model

80pins  f WPOTBOSBF Jf iPDTBOSEFY ] Low EMI noise model of sPD78054
80 pins / uPDTBI54Y_/ Adds UART and D/A to uPDT8014 with enhanced 10
64 pins 7 uPDTBOBAY ¢ Enhanced A/D of xPD780024
64 pins 9 @655632'4'\'( ¢ Enhanced serial VO of xPD78018F, low EMI noise model
M e4pins uPO7ECBE4 . Enhanced A/D of #PD780024
64 pins Inverter control circuit and UART provided, low EMI noise model
64 pins / UPD78014H Low EM nolse model of #PD78018F

64pins [ uPDTB01BF Jf «PD7BO1BFY/ Low-vakage madel (1.8 V) of uPD7B014 with increased choice of ROM and RAM capacities
64pins JuPD78014 /] uPD78014Y J Adds A/D and 16-bit timer to uPD78002

84pins  / uPD780001 / Adds A/D to uPD78002
apins [ uPD78002 /] 4PD78002Y / Basic subseries for control applications
| 42044 pins [ uPD78083 UART provided, low-voltage (1.8 V) operation
For driving FIP™

Enhanced VO, FIP C/D of uPD78044F; Total number of display outputs: 53
Auds 6-bit U/D counter to xPD78024; Total number of display outputs: 34
Basic subseries for driving FIP; Total number of display outputs: 26

[ 100 pins

78{(/0 - 8dpins
senes _64pins

- F or driving LCD
100 pins [JPD780308 ;PD780308V 4 Enhanced SIO of uPD78064 with extended ROM and RAM
1 100 pins / #PD780648 Low EMI noise model of the PD78064

|_ 100pins / HPD78064 // 1PD78064Y / Subseries for driving LGD with UART provided

Supporting IEBus™
|-~ 80 pins 1#PD78098 Adds 1EBus controller to PD78054

PWM output, LV digital code decoder, and Heync counter provided

Note Under planning
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NEC uPD78F0058
The following lists the main functicnal differences.
Function | ROM Timer 8-bit | 10-bit| 8-bit Voo MIN] Extemal
Subseries Capacity | 8-bit | 18-bit{watch| WDT | AD | AD | D/A e e Expension
For 4PD78078 |32 K-60K | 4ch|1cn|tch|1on{seh| — [2cn[schuaRT:1on [es[18v| O
contoi | poragroA| - 8127V
4PD780018 | 48 K-60 K ~ |2 ch (Time dwvision |28
3-wire: 1 ch)
4PD780058 | 24 K-60K | 2ch 2 ch |3 ch (Time division |68| 1.8V
UART: 1 ¢h)
1PD78058F | 48 K-60 K 3ch (UART: 1ch) |6a|27V
4PD7B054 |16 K-60 K 20V
1/PD780034 | @ K-32 K - | 8en| -~ [schuaRmich, [51] 18V
#PD780024 gch] - Tirne division 3-wire: 1 ch
1PD780964 3ch|Note| - - [8en 2ch (UART: 2¢h) |47[27V
1PD780924 gch| -
4PD78014H 2¢h|tch|1ch 2h 53] 1.8V
1PD78018F | 8 K-60 K
4PD78014 |8K-32K 27V
4PD780001 | 8 K - | - Teh ) -
4PD78002 |8 K-16K 1¢ch - 53] o
HPD78083 - 8ch Tch (UART: 1ch) 33|18V [ -
For FIP | uPD780208 |32 K-60K | 2¢ch|1ch[1ch|tenfsen| - [ — [2en 7a[27v] -
diving | pp78044F | 16 K40 K 68|
4PD78024 |24 K-32K | 54] B
For LoD | #Po780308 (48 k60K [ 2chl tonl1en|1ehgen| — | — [3 on (Time dndsiorfs7iaovi -
driving UART: 1 ch)
uPD78084B {32 K 2 ch (VART: 1 ch)
1PD78064 |16 K-32 K
For IEBus | 4PD78098 |32 K-60K | 20h | 1ch| 1ch|1ch 8ch| — |2ch|3ch(UART:1ch) [eaf27v | ©
ForLV |uPD78P0St4 |32 K 6ch| -~ | - |1ch|aen| - | - J2en safasv] O
Note 10-bit timer: 1 channel
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2. The internal expansion RAM capacity can be changed with the internal expansion RAM size

NEC uPD78F0058
OVERVIEW OF FUNCTION
tem Function
Internal Flash memory 60 KbytegNote 1
memary High-spead RAM | 1024 bytes
Expansion RAM | 1024 bytegNote 2
Buffer RAM 32 bytes
Memory space 64 Kbytes
General-purpose registers 8 bits x 32 registers {8 bits x B registers x 4 banks)
instruction cycle On-chip instruction execution time cycle modification function
When main system | 0.4 us/0.8 ys/1.6 us/3.2 us/6.4 ps 12.8 ps (at 5.0-MHz opaeration)
clock selected
Whan subsystem 122 us (at 32.768-kHz operation)
clock selected
Instruction set « 16-bit operation
« Muitiplication/division (8 bits x 8 bits, 16 bits + 8 bits)
- Bit manipulation (set, reset, test, Boolean operation)
+ BCD correction, etc.
0 ports Total : 68
« CMOS input t 2
» CMOS 110 62
+ N<ch open drain O 1 4
AJD converter - 8-bit resolution x 8 channels
O/A converter « 8-bit resolution x 2 channels
Serial interface « 3-wired serial VO/SBI2-wire sarial /O mode seleclable : 1 channel
- 3-wired serial YO mode (MAX. 32-byte on-chip autornatic
transmission/reception function) : 1 channel
- 3-wired serial VO/UART mode {on-chip time division transfer function)
selectable : 1 channel
Timer « 16-bit timer/event counter : 1 channel
- 8-bit timer/event counter : 2 channels
« Watch timer : 1 channe!
« Watchdog timer : 1 channel
Timer output 3 {14-bit PWM output capabie: 1)
Clock output 19.5 kHz, 38.1 kMz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MKz,
5.0 MHz (main system clock: at 5.0-MHz operation)
32.768 kHz (subsystem clock: at 32.768-kHz operation)
Buzzer output 1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz {main system clock: at 5.0-MHz operation)
Vectored-interrupt | Maskable Internal : 13, External : 7
source Non-maskabie | Internal 1
Software 1
Test input internat : 1, External : 1
Power supply voltage Voo=1.8t055V
Operating ambient temp: Ta =~40 to +85°C
Package + BO-pin piastic QFP {14 x 14 mm, resin thickness 2.7 mm)
« BO-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)Note 3
» BO-pin plastic TQFP (fine pitch) (12 x 12 mm)
Notes 1. The flash memory capacity can be changed with the memory size switching register (IMS).

switching register (IXS).
3. Under planning
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NEC _uPD78F0058
PIN CONFIGURATION (Top View)
- 80-pin plastic QFP (14 x 14 mm, resin thickness 2.7 mm)
4PD78F0058GC-3B9
- 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
uPD7BFO0568GC-8BTNote
= 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
uPD78F0058GK-BE9
s 8
13858, 3 13y
$ 8 i,  gSEEZEs
a££$53>$;§;§§>m§&§&§
Reasatatanaannaanal
80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 —
PIS/ANIS O] 1 60 fe—0 RESET
PIGANIE O0-—]2 O §9 |e—eO P127/RTP?
PI7/ANI7 O=—n] 3 58 fo—C P126/RTP6
AVss O— 4 57 f—=O P125/ATPS
P130/ANOO O=-—=]5 56 f—=0 P124/ATP4
P13HAND1 Qe 6 55 |o—=O P12W/RTP3
AVherr O——=f 7 54 o0 P122/RTP2
PT0/SI2/RXD0 O 8 53 fe—e0O P121/RTP1
PT1/SO2ITXDO O=——el 9 52 |—=0O P120/RTPO
P72/SCK2/ASCK O=—e] 10 51 |0 P37
P20/SIt O=—e] 11 56 |——0 Pa8/BUZ
F21/S01 O=—-=f 12 49 |0 PasipCL
P22/5CKT O 13 48 [+—=0 P34/TI2
P23/STBTXD1 Q=] 14 47 o—=0 P33T
P24/BUSY/RxD1 O=—+1 15 46 |—=0 P32/7702
P25/SIO/SB0 O=—r] 16 45 f—=C P31/TO
P26/SO0/SB1 O=—s] 17 44 |+—0 Pao/TO0
P21SCKD O] 18 43 f—=0O PET/ASTB
PANADO O=—v 18 42 |+—=0O PB&WAIT
P41/AD1 O=—>] 20 41 o0 Pes/WR
2: 222324252.6272829303!32333;353637383940
SIS0 000000 00000
SEEEERITC S ITIRERER

Note Under planning

Cautions 1. Connect the Vee pin directly to Vss in normal operation mode
2. Connect the AVss pin to Vsso.

Remark When the uPD78FD058 is used in application fields that require reduction of the noise generated
from inside the microcontroller, the implementation of noise reduction measures, such as supplying
voltage to Vooo and Vom individuaily and connecting Vsso and Vss1 to different ground lines, is
recommended.
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NEC pPD78F0058

AB-A15 . Address Bus PCL : Programmable Clock
ADO-AD7 : Address/Data Bus RD : Read Strobe

ANIO-ANI7  : Analog Input RESET : Reset

ANOO, ANO1 : Analog Output RTPO-RTP7 : Real-Time Output Port
ASCK : Asynchronous Serial Clock RxDO, RxD1 : Receive Data

ASTB : Address Strobe SBO, SB1 : Serial Bus

AVREFo, 1 : Analog Reference Voltage SCKO-SCK2 : Serial Clock

AVss : Analog Ground Si0-812 : Serial Input

BUSY : Busy 500-502 : Serial Qutput

BUZ : Buzzer Clock sTB : Strobe

INTPO-INTP6 : Interrupt from Peripherals Ti00, TiO1 : Timer Input

P00-PO5, PO7 : Portd TH, T12 : Timer tnput

Pi0-P17 . Portt TOO-TO2 : Timer Qutput

P20-P27 : Port2 TxDO, TxD1 : Transmit Data

P30-P37 : Port3 Vooo, Vb1 : Power Supply

P40-P47 : Port4 Vep : Programming Power Supply
P50-PS7 . Portd Vsso, Vsss : Ground

P60-P67 : Port WAIT : Wait

P70-P72 : Port7 WR : Write Strobe

P120-P127 : Porti2 X1, X2 : Crystal (Main system Clock)
P130, P13t : Port13 XT1, XT2 1 Crystal (Subsystem Ciock)
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NEC #PD78F0058
BLOCK DIAGRAM
TooP30 -— POO
TIOOANTPO/POC m‘mmsn = ] _orm oy
TIOHINTP1/PD1 —
TO1/P31 ~—JBOR TMER ﬁ P10-P17
TH1/P33 ——={ EVENT COUNTER 1
TO2IP32 ——JEORTIMER ﬁ ™ P2o-p2
Ti21P34 —JevenT counter2 )
Gy PORT3 > P3D-P37
WATCHDOG TIMER K ) -
PORT4
warcr e K= (_rorme [ reoear
Snseorzs 7] semn (o K wsoesr
SB1/P26 NTERFAGE 0 [
SCKOP27 ~—] 28KI0 FLASH
MEMORY (| (™™  PpORTS PE0-PE7
CPU CORE
SH/P20 ——= 60K Bytes
SO1/P21 =
ads SERIAL 4E @
5CK1/P22 ==
PORT? P70-P72
STBTAD1/P23 INTERFACE 1 \r/‘:> J Gy
BUSY/RXD /P24 —
smrr:m/pizo—— SERIAL
SO2/TxDOIPT1 INTERFACE 2 RAM (=3 portiz K= piaopra
SCK2/ASCK/P72 == 2048 Bytes
ANIO/P10- REAL-TIME RTPO/P120-
ANITIP17 OUTPUT PORT RTP7/P127
e Y| WD converTeR (ﬁ}
AVrero ™1 ADO/P40-
. AD7/P47
ANOG/P130, el
ANOIFIS1 N1 ova conveRTER F;:'\\/ L] externaL AI5/PS7
= ] access = RD/PSA
AVrer —"] [— WR/P65
- WAIT/PE6
INTPO/POO- INTERRUPT L« ASTBIP67
wTPeros )] controL ()
BUZ/P36 < BUZZER OUTPUT " :15357
! l SYSTEM o
CLOCK QUTPUT 3 CONTROL | sTi/por
POLF3S CONTROL Voo, Veso, Ve __J L xT2
Voot Vss1
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NEC

uPD78F0058

1. DIFFERENCES BETWEEN nPD78F0058 AND MASK ROM VERSIONS

The uPD78F0058 is a product provided with a flash memory which enables on-board reading, erasing, and
rewriting of programs with device mounted on target system. The functions of the uPD78F0058 (except the
functions specified for flash memory and mask option of P80 to P63 pins) can be made the same as those of the
mask ROM versions by sefting the memory size switching register (IMS) and internal expansion RAM size
switching register (1XS).

Table 1-1 shows the differences between the flash memory version (uPD78F0058) and the mask ROM versions
(uPD780053, 780054, 780055, 780056, and 780058).

Table 1-1. Differences between yPD78F0058 and Mask ROM Versions

item uPD78F0058 Mask ROM Versions
Internal ROM structure Fiash memory Mask ROM
Internal ROM capacity 60 Kbytes #PD780053 : 24 Kbytes

uPD780054 : 32 Kbytes
#PD780055 : 40 Kbytes
#PD780056 : 48 Kbytes
HPD780058 : 60 Kbytes

internal expansion RAM capacity 1024 bytes 4PD780053 : None

#PD780054 : None
HPD7B00S5 : None
HPD780056 : None
#PD780058 : 1024 bytes

Internal ROM capagcity changeable/not ChangeableNote 1 Not changeable
changeable with memory size switching

register (IMS)

internal expansion RAM capacity ChangeableNote 2 Not changeable

changeable/not changeable with internal
expansion RAM size switching register (1XS)

IC pin Not provided Provided
Ve pin Provided Nat provided
P60 to P63 pin mask option with internal Not provided Provided

putl-up resistors

Notes 1.
2.

Caution

Remark

1204

Flash memory is set to 60 Kbytes by RESET input
Internal expansion RAM is set to 1024 bytes by RESET input.

The noise resistance and noise radiation differ beh flash memory versions and mask
ROM versions. When idering the repl: t of flash memory versions with mask ROM
versions in the process from trial manufacturing to mass production, adeguate evaluation
should be carried out using CS products (not ES products) of mask ROM versions.

Only the uPD780058 and 78F0058 are provided with IXS.



NEC

uPD78F0058

2. PIN FUNCTIONS

2.1 Port Pins {1/2)

Pin Name o Funciton After Resst |Alternate Function
POO input | Port 0 Input only Input INTPO/TION
PO1 s} 7-bit inputioutput port. | Inputfoutput can be specified bit-wise. Input INTP1/TIO!
P02 When used as an input port, an internal INTPZ
pull-up resistor can be connected by
Po3 software. INTP3
P04 INTP4
POS INTPS
pa7Nots 1 | Input Input only Input XT1
P10-P17 | VO Port 1 Input ANIC-ANI7
8-bit input/output port.
input/output can be specified bit-wise.
When used as an input port, an internal pull-up resistor can be
connected by software.Note 2
P20 Vo Port 2 tnput St
P21 8-bit input/output port. SO1
input/output can be specified bit-wise. —
pa2 When used as an input port, an internal puli-up resistor can be SCK1
P23 connected by software. STB/TxD1
P24 BUSY/RxD1
P25 S10/SBO
P26 SO0/sB1
P27 SCKO
P30 VO Port 3 input TOO
P31 8-bit inputfoutput port. To1
Input/output can be specified bit-wise.
P32 When used as an input port, an internal pull-up resistor can be To2
P33 connected by software. T
P34 TR
P35 PCL
P36 BUZ
P37 -

Notes 1. When using PO7/XT1 pin as an input port, set 1 to the bit 6 (FRC) of the processor clock control
register. Do not use the feedback resistor of the subsystem clock oscillator.
2. When using P10/ANIO to P17/ANi7 pins as analog inputs of A/D converter, the internal pult-up
resistor is automatically set unused.
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NEC

uPD78F0058

2.1 Port Pins (2/2)

Pin Name [I1e] Funciton After Reset |Alternate Function
P40-P47 | VO Port 4 Input ADO-AD7
8-bit input/output port.
Inputioutput can be specified in 8-bit units.
When used as an input port, an internai pull-up resistor can be
connected by software.
Test input flag (KRIF) is set to 1 by the falling edge detection.
PRO-PS7 | 1O Port 5 input AB-A15
8-bit input/output port.
LED can be driven directly.
Inputioutput can be specified bit-wise.
When used as an input port, an internal pull-up resistor can be
connected by software.
PO 1o Port 6 N-ch open drain input/output Input -
P61 8-bit input/output port. port. LED can be driven
Inputioutput can be specitied bit-wise. | directly.
P62
PE3
P64 When used as an input port, Input RO
P65 an intemal puli-up resistor can W
be cannected by software. —
PE6 WAIT
P67 ASTB
P70 o Port 7 Input Si2/RxD0
3-bit inputioutput port.
P71 Input/output can be specitied bit-wise. $02/TxD0
When used as an input port, an internal pull-up fesistor can be
P72 connacted by software. SCK2/ASCK
P120-P127 | 11O Port 12 Input RTPO-RTP7
8-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, an internal pull-up resistor can be
connected by software.
P130, P131| VO [ Port13 Input ANOO, ANO1
2-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, an internal puli-up resistor can be
connected by software.
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NEC

uPD78F0058

2.2 Non-Port Pins (1/2)

Pin Name | O Funciton After Reset|[Alternate Function
INTPO Input | External interrupt request input by which the etfective adge (rising | Input POO/TIO0
INTP1 edge, falling edge, or both rising edge and falling edge) can be PO1/TION
INTP2 specified. PO2
INTP3 P03
INTP4 P04
INTPS P05

810 inpul | Serial interface seriai data input. Input P25/S80
sh P20

s P70/RxD
S00 Output | Serial interface serial data output. Input P26/581
SO P21

S02 P74/TxD
$BO yo Serial intertace serial data input/output. Input P25/SI0
s81 P26/S00
SCKD vo Serial interface serial clock input/output. nput P27
JCKT pez
3CR2 P72/ASCK
§T8 Output | Strobe output for serial interface atic ission/ ption. Input P23/TxD1
BUSY Input | Busy input for serial interface i ission/reception tnput P24RxDY
RxDO input Serial data input for asynchronous serial interface. Input PrO/SI2
RxD1 P24/BUSY
TxDO Output | Serial data output for asynchronous serial interface. input P71/802
TxD1 P23/STB
ASCK Input Serial clock input for asynchronous serial interface. input PT2/ECK2
TIC0 nput External count clock input to 16-bit timer {TMO). Input POO/INTPO
Tio1 Capture trigger signal input to capture register (CR00). PO1ANTP1
™ External count clock input to 8-bit timer (TM1). P33

T2 External count clock input o 8-bit timer {TM2). P34

TO0 Output | 16-bit timer output (shared with 14-bit PWM output). Input P30

TO1 8-bit timer output. P31

TO2 P32

PCL Output | Clock output (for trimming of main system clock and subsystem clock). | input P35

BUZ Output | Buzzer output. input P36
RATPO-RTP7|Output } Real-time output port to cutput data in synchronization with triggers. | Input P120-P127
ADO-AD7 [ WO Lower address/data bus for extending memory externally. nput P40-P47
A8-A15 Output | Higher address bus for extending memory aexternaily. Input P50-P57
RD Output | Strobe signal output for read operation of externali memory. input PB4

WR Strobe signal output for write operation of external memory. input P65
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NEC uPD78F0058

2.2 Non-Port Pins (2/2)

Pin Name o Funciton After Reset |Alternate Function
WAIT Input | inserting walt for accessing external memory. Input P66
ASTB Output | Strobe output which externaily tatches address information output to | Input P67
port 4 and port 5 1o access extarnal memory.
ANIC-ANIZ | Input | A/D converter analog input. tnput P10-P17
ANOO, ANO1| Qutput | D/A converter analog output. Input P130, P131
AVrero Input A/D converter reference voltage input (shared with analog power - -
supply}).
AVerEer1 input | D/A converter reference voltage input. - -
AVss - A/D converter ground potential. Voltage equal to Vsso. - -
RESET Input | System reset input. - -
Xt . Input | Connecting crystal resonator for main system clock osciliation. - -
X2 - - -
XTt input | Connecting crystal resonator for subsystem clock oscillation. Input PaO7
X12 - - -
Voo - Positive power supply voltage for ports. - -
Vsso - Ground potential of ports. - -
Voo - Positive power supply (except ports and analog parts}. - -
Vs - Ground potential (except ports and analog parts). - -
Ver - Applying high-voitage for program write/verify. - -
Connected directly to Veso in normal operation mode.
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NEC _uPD78F0058

2.3 Pin 1O Circults and Recommended Connection of Unused Pins

Table 2-1 shows the I/O circuit type of each pin and the recommended connection of unused pins.
For the configuration of each 1/O circuit type, refer to Figure 2-1.

Table 2-1. VO Circuit Type of Each Pin {1/2)

Pin Name /O Circuit Type 1o Recommended Connection when Not Used
POO/ANTROTION 2 input | Connected to Vsso.
PO1/INTPI/TIO 8C o independently connected to Vsso through a resistor.
PO2/INTP2
PO3/INTP3
POANINTP4
POS/AINTPS
PO7/IXT1 16 input | Connected 10 Vooo.
P10/ANIO-P17/ANI7 11-D 170 | independently connected to Vopo or Vssa through a resistor.
P20/SI1 8C
P21/S0O1 5+
P22/SCK1 8C
P23/STB/TxD1 5-H
P24/BUSY/RxD1 &8C
P25/510/SBO 10-B
P26/S00/SB1
P27/SCKD
P30/TO0 5-H
P31TON
P32/TO2
P33/TI1 8-C
P34/T12
P35/PCL 5H
P36/BUZ
P37
P40/ADG-P47/AD7 5N Independentty connected to Vooo through a resistor.
P50/A8-P57/A1S 5H independently connected to Voo or Vsso through a resistor.
P60-PE3 13-K Independently connected to Vopo through a resistor.
PE4/RD 5H independently connected to Vooo or Vsse through a resistor.
PE5/WR
PE6/WAIT
PB7/ASTB
P70/SI2/RxD0 8-C
P71/S02/TxD0 5H
P72/SCK2/ASCK, &C
P120/RTPO-P127/RTPT 5H
P130/ANOQ, P131/ANO1 12-C independently connected to Vsso through a resistor.

1209



NEC

uPD78F0058

1210

Table 2-1. VO Circult Type of Each Pin (2/2)

Pin Name VO Circuit Type ¥o Recommended Connection when Not Used
RESET 2 nput | -
XT2 16 - Open
AVaero - Connected to Vsso.
AVner1 Connected to Vooa.
AVss Connected to Vsso.
Vep

Connected directly to Vssa.




NEC #PD78F0058
Figure 2-1. List of Pin /O Circuits (1/2)
Type 2 Type 8-C v
DDO
pultup
enable Do—]f=pPon
IN O—
data
INOUT
output
Schmitt trigger input with hysteresis characteristics disable
Type 5-H Voo ‘ Type 10-B l Vooo
pullup D l pullup D |
enable i enable P-ch
Vooo Vooo
data ——— | f-pen data - | S
——omout INFOUT
output :Do_l N-ch n drain
disable v ! outpt Gisable N-ch
580
Vi
input ;;1 1l 0
enable 45
Type 5-N Voo Type 11-D Voo
pullup
enable D I P-ch
pullup D | Pch
enable v data
oo P-ch
N +—O INJOUT
—— ooy o LL_D%
INOUT d's"'é': i
mparator,
ouput _:I)—l N-ch —< l ;;I m—,— Nech
e
Vsso VRer threshold voltage)
input
enable
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NEC ©PD78F0058

Figure 2-1. List of Pin VO Circuits (2/2)

Type 12-C ng Type 16
feedback

puilup ——_‘D°‘“‘| cut-oft
enable EP'C"
Vwﬂj
Pch
dara [— P-ch

O INJOUT
o baEim ~. >
input g o n

I
enable L
Analog output voltage —— XT1 XT2

N-ch
* Vsso
Type 13-K
output dlsable j>°'—‘|

VYooo

ﬁT)———«{ P-ch

Medium breakdown input buffer

—O INOUT
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3. MEMORY SIZE SWITCHING REGISTER (IMS)

This register sets a pant of internal memory unused by software. The memory mapping can be made the same
as that of mask ROM versions with different types of internal memory (ROM and RAM) by setting the memory
size switching register (IMS).

The IMS is set with an 8-bit memory manipulation instruction.

RESET input sets the IMS to CFH.

Figure 3-1. Format of Memory Size Switching Register

Symbol 7 6 5 4 3 2 1 G  Addess Alreset  RW
ms [pame | Ramt [Ramo| 0 | Roms|ROMz | ROM1 [ROMO|  FRFOH CFH AW
L how ROM2 | ROM1 | ROMO] Selecton of Intemal FIOM Gapacity
° R o |24 koptes
v a0 | o [a2kyes
1 0 1 0 | 40 Kbytes
1 1 a 0 | 48 Kbytes
1 1 1 0 | 56 KbytesM
1 A 1 60 Koytes
| Others Seting prohibited

RAM2 | RAM1 | RAMO | Selection of Intemat High-speed RAM Capacity
1 1 o | 1024 bytes
Others Setting prohibited

Note When using external device expansion function, set the internal ROM capacity to iess than 56
Kbytes.

Table 3-1 shows the IMS set value 1o make the memory mapping the same as those of mask ROM versions.

Table 3-1. Set Value of Memory Size Switching Register

Target Mask ROM Vaersions iMS Set Value
uPD780053 CéH
uPD780054 C8H
uPD780055 CAH
#PD780056 CCH
uPD780058 CFH
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4. INTERNAL EXPANSION RAM SIZE SWITCHING REGISTER {iIXS)

This ragister sets the internal expansion RAM capacity by software. The memory mapping can be made the
same asthat of mask ROM versions with different types of internat expansion RAM by setting the intemail expansion
RAM size switching register (IXS).

The IXS is set with an 8-bit memory manipulation instruction.

ﬁES—E'Finput sets the IXS to OAH.

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

Ssymbol 7 8 5 4 3 2 1 0  Adkess Atreset  RW
ws | o | 0 | o | o |xavanRavelxRami[ixRAMO]  FFF4H 0AH W
i

IXRAM3 | IXRAM2 | IXRAM1 | IXRAMO] Selection of literna! Expansion RAM Capacily
1 1 0 0 |oobyes
1 0 1 o [ 1024 bytes

Others Setting prohibited

Table 4-1 shows the IXS set value to make the memory mapping the same as those of mask ROM versions.

Table 4-1. Set Value of internal Expansion RAM Size Switching Register

Target Mask ROM Versions IMS Set Value
uPD780053 OCH
uPO7800564
uPD78B0055
#PD780056
#PD780058 OAH

Remark Even if a yPD78F0058 program in which MOV IXS, #0CH is written is executed on the uPD780055
and 780056, the operation will not be affected.
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5. FLASH MEMORY PROGRAMMING

Writing to a flash memory can be performed without removing the memory from the target system (on-board).
Writing is performed connecting the dedicated flash programmer (Flashpro) to the host machine and the target
system.

Remark Flashpro is a product of Naitou Densei Machidaseisakusho Co., Lid.
5.1 Selection of Transmission Method

Writing to a Hash memary is performed using the Flashpro with a serial transmission mode. - One of the
transmission method is selected from those in Table 5-1. The selection of the transmission method is made by
using the format shown in Figure 5-1. Each transmission method is selected by the number of Ver pulses shown

in Tabte 5-1.

Table §-1. List of Transmission Method

Transmission Method Channeis Pin Vep Pulses
3-wired serigf /O 3 P27/SCKO 0
P26/SOD/SBY
P25/S10/SBO
P22/8CK1 1
P21/501
P20/SI1
P72/SCR2/ASCK 2
P71/S02TxD0
PTQ/SI1/RxD0O
UART 2 P71/S02/TxD0 8
P70/S12/RxDO
P23/TxD1 9
P24/RAxD1
Pseudo 3-wired serial /ONo 1 P32/TO2 (serial clock input/output) 12
P31/TO1 (serial data output)

P3O/TOD (serial data input)

Note Serial transmission is performed by controlling the port using software.

Caution Selecta ication system aiways using the number of Ver pul h in Table
51,
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Figure 5-1. Format of Transmission Method Selection
10V "—I_J_—
Vep Voo
Vss
Voo
v/

5.2 Function of Flash Memory Programming

g~
o

RESET

Operations such as writing to a flash memory are performed by various command/data transmission and
reception operations according to the selected transmission method. Table 5-2 shows major functions of flash
memory programming.

Table 5-2. Major Functions of Flash Memory Programming

Functions Descriptions
Reset Used 1o stop write aperation and detect tr 1 cycle.
Batch verify Compares the entire memory contents with the input daia.
Block verify Compares the contents of the specified memory biocks with the input data.
Batch delete Deletes the entire memory contents.
Block delete Deleles the contents of the spetified memory block, setting 16 Kbytes as one memory
block.
Convergence Prevents over-deietion.
Batch blank check Checks the deletion status of the entire memory.
Biock biank check Checks the deletion status of the specified block.
High-speed write Periarms write o the flash memory based on the write start address and the number of

data to be written (number of bytes}.

Continuous write

Performs continuous write based on the information input with high-speed write
aperation.

Status

Used to confirm the current operating mode and operation end.

Oscillation frequency setting

Sets the frequency of the resonator.

Delete time setting

Sets the memory delete time.

Baud rate setting

Sets the transmigsion rate in transmission using UART system.

Convergence time sefting

Sets the correction time in convergence,

Silicon signature read

Qutputs the device name and memory capacity, and device block information.
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5.3 Connection of Flashpro

The connection of the Flashpro and the uPD78F0058 differs according to the transmission method. The
connection for sach transmission method is shown in Figures 5-2 to 5-4.

Figure 5-2. Connection of Flashpro for 3-wired Serial /O System

Flashpro HPDT8F0058
Ver Vee
Voo Voo
RESET RESET

SCK SCKn

SO Sin
Sl S0n
GND Vss
n=0-2

Figure 5-3. Connection of Flashpro for UART System

Flashpro #PD78FO058
Vep Ve
Voo Voo
RESET RESET

TxD RxDn

RxD TxDn

GND Vss

n=0,1
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Figure 5-4. C tion of Flashpro for Pseudo 3-wired Serial O System
Flashpro HPDTEF0058
Vep Ver
Voo Voo
RESET RESET
8CK P32 (serial clock)
SO P30 (serial input)
Si P31 (serial output)
GND Vss
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6. PACKAGE DRAWINGS
80-pin piastic QFP (14 x 14) (Unit: mm)
80 PIN PLASTIC QFP (14x14)
A
B
detait of lead end

NOTE ITEM_MILLIMETERS __INCHES

Each iead centerling is located within 0.13 mm (0.005 inch) of A 17.220.4 0.677+0.016

its true position (T.P.} at maximum material condition. 0.
B 14.0t0.2 0.551:3:.808
c 14.0£0.2 0.651+9-928
D 17.2£0.4 0.67710.016
F 0.825 0.032
G 0.825 0.032
H o 030:010  0012:3-994
} 0.13 0.005
J 0.65(T.P.)  0.026 (T.P.)
K 1.640.2 0.083:0.008
L 0.8£0.2 0.0313-999
M oislf oo
N 0.10 4.004
P 2.7 0.108
Q 0.120.1 0.00410.004
R £°45° §°45°
S 3.0 MAX. 0.119 MAX.

S80GC-85-3B9-4
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80-pin plastic QFP (14 x 14} (Unit: mm)

80 PIN PLASTIC QFP (14x14)

4
61 404

detail of lead end

LEEGLELLL

NOTE ITEM_MILLIMETERS __ INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 17.20£0.20  0.677:0.008
its true position (T.P.} at maximum material condition. 8 14.000.20 o 551:8'888
¢ 1400:020 0.5513-809
o] 17.2010.20 0.67710.008
F 0.825 0.032
G 0.825 0.032
H 0.32:008  0.01323892
0.13 0.005

|

J 0.85 (T.P.) 0.026 (T.P.)
K 1.6010.20 0.06310.008
L

0.009
0.80£0.20 0.031 :0.008

003 2901
o17:38F  o0o7:f {8}

M

N 0.10 0.004

P 1.40+0.10 0.05510.004
Q 0.12640.075  0.00510.003
R

S

0t o+ 7
34% 3L

1.70 MAX. 0.067 MAX.
PBOGC-65-8BT
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80-pin plastic TQFP (fine pitch) (12 x 12) (Unit: mm})

80 PIN PLASTIC TQFP (FINE PITCH) ((112)

detail of iead end

1 A
B8
s :
61 41
!
1
+
80 21
TN p
G RG] 1§ X
L
¥ T
i
N
n
NOTE

Each lead centertine is located within 0.10 mm (0.004 inch) of
its true position (T.P.) at maximum material condition.

D\

]
[+

TTEM WILLIMETERS __ INCHES
A 140102 0.5513:808
8 12002 0.472:3.392
¢ 120102 0.472:3:998
D 14.020.2 065123898
F___ 125 0.049
G__ 128 0.049
H o 022885 0.009£0.002
i 010 0.004
J_ 05QP) _ 0020(TP)
K 10102 0.039*8-298
L 05202 0.020%5:828
M 04528938 0006820002
N 040 0.004
P___105 0.041
Q 0051005 _ 0.002£0.002
R 5150 5°£5°
S 127 MAX. __ 0.050 MAX.

PEOGK-50-BED-4
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