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8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78P054 and 78P058 are the members of the uPD78054 Subseries of 78K/0 Series products, in which the
on-chip mask ROM of the uPD78054 and 78058 is replaced with one-time PROM or EPROM.

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

Caution The reliability of the yPD78P054KK-T and 78P058KK-T is not guaranteed when used in mass-
production applications. Please use this device only experimentally or for evaluation during
trial manufacture.

Details are given in the following User’s Manuals. Be sure to read them before starting design.
1PD78054, 78054Y Subseries User’s Manual : U11747E
78K/0 Series User’s Manual Instructions : U12326E
FEATURES
* Pin compatible with mask ROM versions (except the Vrr pin)
» Internal high-capacity PROM and RAM

Parameter Program Memory Internal Data Memory
Part Number (PROM) High-speed RAM Buffer RAM Expansion RAM
uPD78P054 32 Kbyteshete 1 1024 bytesNote 1 32 bytes None
uPD78P058 60 Kbyteshote1 1024 byteshete?

« uPD78P05xKK-T : Reprogrammable (ideal for system evaluation)

« uPD78P05xGC, 78P05xGK : Programmable once only (ideal for small-scale production)
» Operable in the same supply voltage as mask ROM versions (Voo = 2.0 to 6.0 V)
» Corresponding to QTOP™ microcontrollers

Notes 1. Internal PROM and internal high-speed RAM 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. QTOP microcontrolleris the general name of the microcontrollers with one-time PROM that are totally
supported by the NEC writing service (from writing to marking, screening, and testing).

2. For the differences between PROM versions and mask ROM versions, refer to 1. DIFFERENCES
BETWEEN nPD78P054, 78P058 AND MASK ROM VERSIONS.

In this document, “PROM” is used in parts common to one-time PROM and EPROM versions.

The information in this document is subject to change without notice.

Document No. U10417EJ2V1DS00 (2nd edition)
(Previous. No. IP-3363)

Date Published January 1999 N CP(K)

Printed in Japan

The mark % shows major revised points.

© NEC Corporation 1994
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* ORDERING INFORMATION

Part Number Package Internal ROM Quality Grade
HPD78P054GC-3B9 80-pin plastic QFP (14 x 14 mm, resin thickness 2.7 mm) One-time PROM  Standard
UPD78P054GC-8BTM*  80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm) One-time PROM  Standard

HPD78P054GK-BE9 80-pin plastic TQFP (fine pitch) (12 x 12 mm) One-time PROM  Standard
HUPD78P054KK-T 80-pin ceramic WQFN (14 x 14 mm) EPROM Not applicable
HPD78P058GC-8BT 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)  One-time PROM  Standard
HUPD78PO058KK-T 80-pin ceramic WQFN (14 x 14 mm) EPROM Not applicable

Note Under development

Caution The yPD78P054GC contains two types of packages (refer to 11. PACKAGE DRAWINGS).
For the packages which can be supplied, consult your local NEC sales representative.

Please refer to “Quality Grades on NEC Semiconductor Devices” (Document No. C11531E) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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*

78K/0 SERIES PRODUCT DEVELOPMENT

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

E Products in mass production

R '." Products under development

Y subseries products are compatible with 12C bus.

Control
100-pin EMI noise reduction version of the uPD78078.
100-pin nPD78078 A timer was added to the yPD78054, and the external interface function was enhanced.
100-pin 1PD78070A uPD78070AY / ROM less versions of the yPD78078.
100-pin jommmm e ,uPD780018AY.. - Serlal I/O of the uPD78078Y was enhanced, and only selected functions are provided.
80-pin o ,uPD780058 ,uPD780058YN°‘° +" Serial /O of the #PD78054 was enhanced, EMI noise reduction version.
80-pin 7;-LF-’-D-723Z)-523F: y-P-D-7-8E)-SE-3I;;; EMI noise reduction version of the uPD78054.
80-pin / 4#PD78054 /_/,uPD78054Y UART and D/A converter were added to the uPD78014, and I/O was enhanced.
| 64-pin o ,uPD780034 ol ',uPD780034Y o An A/D converter of the uPD780024 was enhanced.
64-pin - uPD78002¢ Serial I/0 of the yPD78018F was enhanced.
64-pin / uPD78014} EMI noise reduction version of the uPD78018F.
64-pin Low-voltage (1.8 V) operation versions of the uPD78014 with several ROM and RAM capacities available.
64-pin / uPD78014 / / uPD78014Y // An A/D converter and 16-bit fimer were added to the xPD78002.
64-pin #PD780001 An A/D converter was added to the uPD78002.
64-pin #PD78002 #PD78002Y Basic subseries for control.
42/44-pin £ 4#PD78083 / On-chip UART, capable of operating at a low voltage (1.8 V).
Inverter control
64-pin R 2;?:[3_7-_1;_()-_5;_13-_23- -0-' An inverter control, timer, and SIO of the 4uPD780964 were enhanced, and ROM and RAM were expanded.
— 64-pin ,uPD780964 . An A/D converter of the uPD780924 was enhanced.
| 64-pin -:_ZLE’E{%O}J:?:“ 2 On-chip inverter control circuit and UART, EMI noise reduction version.
FIP™ drive
P _1 00-pin The 1/O and FIP C/D of the uPD78044F were enhanced, Display output total: 53
Series 100-pin ‘._' f‘_PR7_8_0_2_2_8 ," The I/O and FIP C/D of the uPD78044H were enhanced, Display output total: 48
| 80-pin #PD78044H N-ch open-drain input/output was added to the zPD78044F, Display output total: 34
80-pin Basic subseries for driving FIP, Display output total: 34

LCD drive
100-pin /,uPD780308 ‘ / ,uPD780308Y/ SIO of the uPD78064 was enhanced, and ROM and RAM were expanded.

[ 100-pin uPD78064B EMI noise reduction version of the uPD78064.
100-pin uPD78064 / 1PD78064Y ; Basic subseries for driving LCDs, On-chip UART.

_ IEBus™ supported

80-pin #PD78098B EMI noise reduction version of the uPD78098.

80-pin #PD78098 The IEBus controller was added to the uPD78054.
Meter control
— 80-pin ,uPD780973 0 On-chip automobile meter driving controller/driver.

Note Under planning
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The major functional differences among the subseries are shown below.

Function | 2om Timer 8-bit |10-bit| 8-bit , Voo | e iermal
Subser Capacity | g-pit |16-bifl watch| woT| A/D | AD | D/A Serial Interface VO IMIN- 1 rson
ubseries Name Value)
Control |uPD78075B|32Kto 40K [ 4ch | 1ch | 1ch [ 1ch | 8¢ch | — [ 2ch [ 3ch (UART: 1ch) 88 (1.8 V| Available
uPD78078 |48 Kto60K
uPD78070A - 611|127V
uPD780058 |24 Kto 60 K | 2ch 3ch (time-division UART: | 68 (1.8 V
1ch)
UPD78058F | 48 K to 60 K 3ch (UART: 1ch) 69 (2.7 V
uPD78054 |16 Kto 60K 20V
uPD780034 | 8Kto 32K — | 8h | — |83ch (UART: 1ch, 51|18V
uPD780024 sch| - time-division 3-wire: 1ch)
uPD78014H 2ch 53
UPD78018F | 8 Kto 60 K
uPD78014 |8Kto 32K 27V
uPD780001 [ 8 K - - 1ch 39 -
uPD78002 |8Kto 16K 1ch - 53 Available
uPD78083 - 8ch 1ch (UART: 1ch) 33118V| -
Inverter | uPD780988 | 32Kt 60K | 3ch [Note1] — | 1ch| — | 8ch | — | 3ch (UART: 2ch) 47 (4.0 V| Available
control | ,PD780964 |8 Kto 32K Note 2 2ch (UART: 2ch) 27V
uPD780924 8ch | -
FIP uPD780208 | 32Kto 60K | 2¢ch | 1ch | 1ch | 1ch | 8ch | — - | 2ch 74 127 V -
drive | ,pD780228 |48Kto60K | 3ch | - | - 1ch 72 |45V
UPD78044H | 32Kto 48K | 2ch | 1ch [ 1ch 68 2.7V
UPD78044F | 16 Kto 40K 2ch
LCD uPD780308 |48Kto 60K | 2ch | 1ch | 1ch | 1ch | 8ch | - — | 8ch (time-division UART: | 57 [2.0V -
drive 1ch)
uPD78064B | 32 K 2ch (UART: 1ch)
uPD78064 |16 Kto32K
|IEBus uPD78098B |40Kto 60K | 2ch | 1ch | 1ch | 1ch | 8ch | — | 2ch | 3ch (UART: 1ch) 69 (2.7 V| Available
supported| ,pp78098 | 32K to 60 K
Meter uPD780973 | 24Kto 32K | 3ch | 1ch | 1ch | 1ch | 5¢ch | - — | 2ch (UART: 1ch) 56 |45V -
control

Notes 1. 16-bit timer : 2 channels
10-bit timer : 1 channel
2. 10-bit timer : 1 channel
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FUNCTION DESCRIPTION

Part Number uPD78P054 uPD78P058
ltem
Internal memory | PROM 32 Kbyteshete 1 60 Kbyteshete 1
High-speed RAM 1024 byteshete!
Buffer RAM 32 bytes
Expansion RAM None 1024 byteshote 2
Memory space 64 Kbytes

General register

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

Minimum instruction execution time

Minimum instruction execution time is variable.

When main system clock is selected

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

When subsystem clock is selected

122 us (@ 32.768-kHz operation)

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/O port

Total 1 69
+ CMOS input 2
+ CMOS input/output 1 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 serial 1/0O, SBI, or 2-wire serial I/O mode selectable :1ch

+ 3-wire serial I/O mode (with on-chip max. 32-byte automatic
transmit/receive function) :1ch

+ 3-wire serial I/O or UART mode selectable :1ch

Timer

+ 16-bit timer/event counter : 1 ch
+ 8-bit timer/event counter : 2 ch
* 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-MHz operation with main system clock)
32.768 kHz (@ 32.768-kHz operation with subsystem clock)

Buzzer output

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

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

souree Software 1

Test input Internal: 1, external: 1
Supply voltage Vob=201t0 6.0V

Operating ambient temperature

Ta =—-40 to +85°C

Package

+ 80-pin plastic QFP (14 x 14 mm, resin thickness 2.7 mm) : uPD78P054 only
* 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm) :
uPD78P054 is under development
« 80-pin plastic TQFP (fine pitch) (12 x 12 mm) : uPD78P054 only
* 80-pin ceramic WQFN (14 x 14 mm)

Notes 1. Internal PROM/internal high-speed RAM capacity can be changed by memory size switching register

(IMS).

2. Internalexpansion RAM capacity can be changed by internal expansion RAM size switching register(IXS).
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PIN CONFIGURATIONS (Top View)
(1) Normal operating mode

» 80-pin plastic QFP (14 x 14 mm, resin thickness 2.7 mm)
UPD78P054GC-3B9

» 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
HPD78P054GC-8BT"*, 78P058GC-8BT

» 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
UPD78P054GK-BE9

» 80-pin ceramic WQFN (14 x 14 mm)
UPD78P054KK-T, 78P058KK-T

S 8
c oo co . coyeaE o
£$52z;,¢8 2zzzzz:%
P rrrozzhkEixy 88888858
P15/ANIE (80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 =
P16/ANIE oe—sl 2 (O 59|+—>0 P127/RTP7
P17/ANI7 0—+ 3 58|+—C P126/RTP6
AVss 00— 4 57 f+—>0 P125/RTP5
P130/ANO0 0+—+] 5 56——C P124/RTP4
P131/ANO1 0e—+ 6 55|——c P123/RTP3
AVRert O———» 7 54«0 P122/RTP2
P70/SI2/RxD o+—+] 8 53f+—0 P121/RTP1
P71/SO2/TxD 0+—»] 9 52|+—=0 P120/RTPO
P72/SCK2/ASCK o+— 10 51 f——>0 P37
P20/SI1 O=—s] 11 50—© P36/BUZ
P21/SO1 o— 12 49f—>0 P35/PCL
P22/SCK1 oe—»] 13 48f—>0 P34/TI2
P23/STB O+—] 14 47 f«—>0 P33T
P24/BUSY O0e—] 15 46f+—0 P32/TO2
P25/SI10/SB0 ce—] 16 45f«—0 P31/TOT
P26/S00/SB1 ce—r] 17 44|]+—=0 P30/TOO
P27/SCK0 0+—+| 18 43f«——>0 P67/ASTB
P40/AD0 ce—»] 19 a2l—0 Pes/WAIT
P41/AD1 0+—+ 20 41— 0 PE5WR
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
[aV) M I+ W O I~ a O — [32] [ N o) [ AN M0
3838852222242 285 28I
deigesERPEEE B :

Note Under development

* Cautions 1. Connect Vpp pin directly to Vss.
2. Connect AVop pin to Voo.
3. Connect AVss pin to Vss.
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A8 to A15
ADO to AD7
ANIO to ANI7
ANQO, ANO1
ASCK

ASTB

AVDD

AVREFo, AVREF1
AVss

BUSY

BUZ

INTPO to INTP6
P00 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
PCL

Address Bus
Address/Data Bus
Analog Input

Analog Output
Asynchronous Serial Clock
Address Strobe

Analog Power Supply
Analog Reference 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

Programmable Clock

RD

RESET

RTPO to RTP7
RxD

SBO, SB1
SCKO to SCK2
SI0 to SI2
SO0 to SO2
STB

TIOO, TIO1

TH, TI2

TOO to TO2
TxD

Vop

Vpp

Vss

WAIT

WR

X1, X2

XT1, XT2

Read Strobe

Reset

Real-Time Output 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)

uPD78P054GC-3B9

» 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)

HPD78P054GC-8BT"*, 78P058GC-8BT

» 80-pin plastic TQFP (fine pitch) (12 x 12 mm)

UPD78P054GK-BE9
» 80-pin ceramic WQFN (14 x 14 mm)
uPD78P054KK-T, 78P058KK-T

—

=

/—/%

110

———0 Voo
[—0 Open

———o0 Vpp

——o0 Open
——0 Voo

) s

—~— 18 ae

L[]

80 79 78 77 76 75 74 73 72

O

G
—
0w N O W N =

1T

|

A0 O—]
Al O—

N =
[=T ]

22

71

69 68 67 66 65 64 63 62 61

35

60[*—© RESET
59 —=o°
58 —=o
57| ——=
56— ©
55—
54f—°
53 —=°

52 —©

51 j=—>0 D7
50f+—>©0 D6
49f+—>0 D5
48+—0 D4
47f+—0 D3
46 jJ«—0 D2
45 j«—>0 D1
44|+«—0 DO
3———=©° }
42 —©° o

41j«——o0 CE
36 37 38 39 40

A2 o——R

£

Note Under development

A4 o—R
A5 O—
A6 O—
A7 O—>]
A8 O—»
A16 0—»
A0 o—

All o——] 8

A120—>fﬁ

A13 o— &
Vss 0—— 8
A4 o— @

0
<

1

H_/
08
—

=

Cautions 1. (L) : Individually connect to Vss via a pull-down resistor.

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

A0 to A16 : Address Bus
CE : Chip Enable
DO to D7 : Data Bus

OE : Output Enable
PGM : Program

RESET
Vbbp
Vrp
Vss

Reset

Power Supply

Programming Power Supply
Ground
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BLOCK DIAGRAM

TOO/P30 -—
TIOO/INTPO/PO0 ——
TIO1/INTP1/P01 ——=

16-bit TIMER/
EVENT COUNTER

TO1/P31 -—
TI1/P33 —=

8-it TIMER/
EVENT COUNTER 1

TO2/P32 -—
TI2/P34 ——»

8-it TIMER/
EVENT COUNTER 2

WATCHDOG TIMER

WATCH TIMER

SI0/SBO/P25 ~—]
SO0/SB1/P26 ~=—
SCKO/P27 ~—»]

SERIAL
INTERFACE 0

g ¢ 8 ¢ ¢ ¢

SI/P20 —»
SO1/P21 =——
SCK1/P22 <-—|
STB/P23 =]
BUSY/P24 — ]

SERIAL
INTERFACE 1

78K/0

CPU CORE PROM

g U

g

SI2/RxD/P70 —»]
SO2/TxD/P71 a—
SCK2/ASCK/P72 ~—

SERIAL
INTERFACE 2

ANIO/P10 to
ANI7/P17

AVop —
AVss —

AVrero —»

A/D CONVERTER

ANOO/P130 to
ANO1/P131

AVss —]

AVrer1 — 5]

D/A CONVERTER

INTPO/P0OO to
INTP6/P06

INTERRUPT
CONTROL

BUZ/P36 w——]

BUZZER OUTPUT

PCL/P35 -—

CLOCK OUTPUT
CONTROL

g

RAM

A A A VI

Vss Vep

U ¢ 8 ¢ 8 ¢ 8 ¢ ¢ 8 ¢

¢

P00
PORTO <:> P01 to PO6
PoO7
PORT1 K= P1010 P17
PORT2  K(=> P20 1o P27
PORT3 K> P30 1o P37
PORT4 <Z> P40 to P47
PORTs K> P50 1o P57
PORT6 K > P60 to P67
PORT7 K > P70 to P72
PORT12 K'=> P120t0 P127
PORT13 <:> P130, P131
REAL-TIME RTPO/P120 to
OUTPUT PORT RTP7/P127
ADO/P40 1o
AD7/P47
A8/P50 to
A15/P57
EXTERNAL RD/P64
ACCESS b
- WR/P65
. WAIT/P66
L~ ASTB/P67
«—— RESET
SYSTEM o
CONTROL
e XT1/P07
—— xT2

Remark The internal PROM and internal RAM capacity differ depending on the product.
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1. DIFFERENCES BETWEEN uPD78P054, 78P058 AND MASK ROM VERSIONS

The uPD78P054 and 78P058 are single-chip microcontrollers with an on-chip one-time writable PROM or with an
on-chip EPROM which has program write, erasure, and rewrite capability.

It is possible to make all the functions except for PROM specification, and mask option of P60 to P63 pins, to the
same as those of mask ROM versions by setting the memory size switching register (IMS) and internal expansion
RAM size switching register (IXS).

Differences between the PROM versions (uPD78P054 and 78P058) and mask ROM versions (uPD78052, 78053,
78054, 78055, 78056, and 78058) are shown in Table 1-1.

Table 1-1. Differences between yPD78P054, 78P058 and Mask ROM Versions

ltem uPD78P054, 78P058 Mask ROM Versions
Internal ROM structure One-time PROM/EPROM Mask ROM
Internal ROM capacity uPD78P054 : 32 Kbytes uPD78052 : 16 Kbytes
uPD78P058 : 60 Kbytes uPD78053 : 24 Kbytes

uPD78054 : 32 Kbytes
uPD78055 : 40 Kbytes
uPD78056 : 48 Kbytes
uPD78058 : 60 Kbytes

Internal high-speed RAM capacity 1024 bytes uPD78052 : 512 bytes
Other than uPD78052 : 1024 bytes
Internal expansion RAM capacity uPD78P054 : None uPD78058 : 1024 bytes
uPD78P058 : 1024 bytes Other than uPD78058 : None
Change of internal ROM and internal Can be changedhete 1 Cannot be changed

high-speed RAM capacity by memory
size switching register (IMS)

Change of internal expansion RAM Can be changedtete 2 Cannot be changed
capacity by internal expansion RAM
size switching register (IXS)

IC pin None Provided
Vep pin Provided None
Pull-up resistor on-chip mask option None Provided

of P60 to P63 pins

Electrical specifications, Refer to Data Sheet for each product.
recommended soldering conditions

Notes 1. Theinternal PROM capacity and internal high-speed RAM capacity become as follows bym input.
Internal PROM capacity : 32 Kbytes (uPD78P054), 60 Kbytes (uPD78P058)
Internal high-speed RAM capacity : 1024 bytes
2. The internal expansion RAM capacity becomes 1024 bytes by RESET input (uUPD78P058 only).

Caution The PROM version and mask ROM version differ in noise tolerance and noise emission. When
replacing a PROM version with a mask ROM version when switching from experimental
production to mass production, make a thorough evaluation with a CS version (not ES version)
of the mask ROM version.

Remarks 1. The uPD78P054 is a PROM version of the yPD78052, 78053, and 78054.
The uPD78P058 is a PROM version of the uPD78055, 78056, and 78058.
2. The internal expansion RAM size switching register (IXS) is included only in the uPD78058 and
78P058.

11
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2. PIN FUNCTIONS

2.1 Pins in Normal Operating Mode

(1) Port pins (1/2)

Pin Name Input/Output Function After Reset Iél:::;ia(::
POO Input Port 0 Input only Input INTPO/TI00
PO1 Input/output | 8-bit input/output port Input/output is specifiable bit-wise| Input INTP1/TI101
PO2 When used as the input port, INTP2
P03 it is possiblle to use an on-chip INTP3

pull-up resistor by software.
P04 INTP4
P05 INTP5
P06 INTP6
pQ7Note 1 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 port, it is possible to use an on-chip

pull-up resistor by software. Nete2
P20 Input/output | Port 2 Input S
P21 8-bit input/output port SO1
P2z u’;:zoi‘;:t:s T::ci:rl::jubtlz::, ::ITseEossible to use an on-chip SCKi
P23 pull-up resistor by software. STB
P24 BUSY
P25 SI10/SBO
P26 SO0/SB1
P27 SCKo
P30 Input/output | Port 3 Input TOO
P31 8-bit input/output port To1
P32 u’;:zoi‘;:t:s T::ci:rl::jubtlz::, ::ITseEossible to use an on-chip 192
P33 pull-up resistor by software. L
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, set port 1 to input
mode. The pull-up resistors are automatically disabled.

12
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(1) Port pins (2/2)

Al
Pin Name Input/Output Function After Reset 1ern.ate
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 A8 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.
P60 Input/output | Port 6 N-ch open-drain input/output port. Input —
P61 8-bit input/output port It is possible to directly drive
P62 Ir?putl/output is specifiable LEDs.
bit-wise.
P63
P64 When used as the input port, Input RD
P65 it is possible to use an on-chip WR
PE6 pull-up resistor by software. WA
P67 ASTB
P70 Input/output | Port 7 Input SI2/RxD
3-bit input/output port
P71 Input/output is specifiable bit-wise. SO2/TxD
When used as the input port, it is possible to use an on-chip p—
P72 . SCK2/ASCK
pull-up resistor by software.
P120 1o P127 | Input/output | Port 12 Input RTPO to RTP7,
8-bit input/output port
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.
P130, P131 Input/output | Port 13 Input ANOO, ANOA
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
pull-up resistor by software.

13
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(2) Non-port pins (1/2)

Pin Name Input/Output Function After Reset Iél:::;ia(::
INTPO Input External interrupt request inputs, with specifiable valid edges Input P00/TI00
INTP1 (rising edge, falling edge, and both rising and falling edges). PO1/TIO1
INTP2 Po2
INTP3 P03
INTP4 P04
INTP5 P05
INTP6 P06

SI0 Input Serial data input of the serial interface Input P25/SB0
S P20
SI2 P70/RxD
SO0 Qutput Serial data output of the serial interface Input P26/SB1
SO1 P21
S02 P71/TxD
SBO Input/output | Serial data input/output of the serial interface Input P25/S10
SB1 P26/SO0
SCKo Input/output | Serial clock input/output of the serial interface Input P27
SCK1 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 P71/802
ASCK Input Serial clock input for asynchronous serial interface Input P72/SCK2
TIOO Input External count clock input to 16-bit timer (TMO) Input POO/INTPO
TIO1 Capture trigger signal input to capture register (CR00) PO1/INTPA
™ External count clock input to 8-bit timer (TM1) P33
TI2 External count clock input to 8-bit timer (TM2) P34
TOO Qutput 16-bit timer (TMO) output (Can also be used as 14-bit PWM output) Input P30
TOA 8-bit timer (TM1) output P31
TO2 8-bit timer (TM2) output P32
PCL Qutput Clock output (for fimming main system clock and subsystem clock) Input P35
BUZ Output Buzzer output Input P36
RTPO to RTP7 Qutput Real-time output port which outputs data in synchronization Input P120 to P127
with trigger
ADO to AD7 | Input/output | Low-order address/data bus when expanding memory Input P40 to P47
to the outside
A8 to A15 Output High-order address bus when expanding memory to Input P50 to P57
the outside
RD Output Strobe signal output for the external memory read operation Input P64
WR Strobe signal output for the external memory write operation Input P65

14
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(2) Non-port pins (2/2)

Pin Name Input/Output Function After Reset IA:IL:::;ia::
WAIT Input Wait insertion when accessing external memory Input P66
ASTB Qutput Strobe output to externally latches address information which is Input P67

output to ports 4 and 5 for accessing external memory
ANIO to ANI7 Input Analog input of A/D converter Input P10 to P17
ANOO, ANO1 Qutput Analog output of D/A converter Input P130, P131
AVREFo 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. Connect to Voo. — —
AVss — Ground potential of A/D converter and D/A converter. Connect to Vss. — —
RESET Input System reset input — —
X1 Input Main system clock oscillation crystal connection — —
X2 — — —
XT1 Input Subsystem clock oscillation crystal connection Input P07
XT2 — — —
Voo — Positive power supply — —
Vep — High-voltage applied during program write/verify. — —
Connect directly to Vss in normal operating mode.
Vss — Ground potential — —

2.2 Pins in PROM Programming Mode

Pin Name Input/Output Function
RESET Input PROM programming mode setting
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.
Vpp Input PROM programming mode setting and high-voltage applied during program write/verification
AO 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 programming mode
Voo — Positive power supply
Vss — Ground potential

15
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2.3 Pin Input/Qutput Circuits and Recommended Connection of Unused Pins
Types of input/output circuits of the pins and recommended 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/OQutput Circuit Type (1/2)

Pin Name IS::SZ?#:Z: Input/Output Recommended Connecting Method when Unused
POO/INTPO/TI00 2 Input Connect to Vss.
PO1/INTP1/TI01 8-A Input/output | Independently connect to Vss through resistor.
PO2/INTP2
PO3/INTP3
P04/INTP4
PO5/INTP5
POB/INTP6
PO7/XT1 16 Input Connect to Vob or Vss.
P10/ANIO to P17/ANI7 11 Input/output | Independently connect to Voo or Vss through resistor.
P20/SI1 8-A
P21/SO1 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/S10/SBO 10-A
P26/SO0/SB1
P27/SCKO
P30/TO0 5-A
P31/TO1
P32/TO2
P33/TH 8-A
P34/TI2
P35/PCL 5-A
P36/BUZ
P37
P40/ADO to P47/AD7 5-E Independently connect to Voo through resistor.
P50/A8 to P57/A15 5-A Independently connect to Voo or Vss through resistor.
P60 to P63 13-D Independently connect to Voo through resistor.
P64/RD 5-A Independently connect to Voo or Vss through resistor.
P65/WR
PB6/WAIT
P67/ASTB
P70/S12/RxD 8-A
P71/SO2/TxD 5-A
P72/SCK2/ASCK 8-A
P120/RTPO to P127/RTP7 5-A
P130/ANOO, P131/ANO1 12-A Independently connect to Vss through resistor.
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Table 2-1. Pin Input/OQutput Circuit Type (2/2)

Pin Name Ig:::ﬂ?};:z: Input/Output Recommended Connecting Method when Unused
RESET 2 Input —
XT2 16 — Leave open.
AVREeFo — Connect to Vss.
AVREF1 Connect to Vob.
AVoD
AVss Connect to Vss.
Vep Connect directly to Vss.

17
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Figure 2-1. Pin Input/Qutput Circuits (1/2)
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Figure 2-1. Pin Input/Qutput Circuits (2/2)
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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), itis possible to get the same memory map as that of mask ROM version having different internal memory
(ROM, RAM) capacity.

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

RESET input sets IMS to C8H (uPD78P054)/CFH (PD78P058).

Figure 3-1. Memory Size Switching Register Format (uPD78P054)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/wW
IMS | RAM2 |RAM1 |[RAMO| O |ROM3|ROM2|ROM1|ROMO FFFOH C8H R/wW
1 ] L T ]
ROM3 | ROM2 | ROM1 | ROMO Se';gil\‘jlncip'gtc‘;;‘a'
0 1 0 0 16 Kbytes
0 1 1 0 24 Kbytes
1 0 0 0 32 Kbytes
Other than above Setting prohibited
0 1 0 512 bytes
1 1 0 1024 bytes

Other than above

Setting prohibited

Table 3-1 shows the setting values of IMS which makes the memory map the same as that of the various mask

ROM versions.

Table 3-1. Memory Size Switching Register Setting Values (uPD78P054)

20

Target Mask ROM Version IMS Setting Value
uPD78052 44H
uPD78053 CéH
uPD78054 C8H




NEC

1PD78P054, 78P058

Figure 3-2. Memory Size Switching Register Format (uPD78P058)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/wW
IMS | RAM2 | RAM1 |[RAMO| O |ROM3|ROM2|ROM1|ROMO FFFOH CFH R/wW
L1 | L 1]
ROM3| ROM2 | ROM1 | ROMO Se'F‘:gli\‘;”C‘:p'a”éﬁ;”a'
0 1 0 0 16 Kbytes
0 1 1 0 24 Kbytes
1 0 0 0 32 Kbytes
1 0 1 0 40 Kbytes
1 1 0 0 48 Kbytes

0 56 KbytesNote

1 1 1

1 60 Kbytes

Other than above

Setting prohibited

Selection of Internal

RAM2 | RAMT | RAMO High-speed RAM Capacity
0 1 0 512 bytes
1 1 0 1024 bytes

Other than above

Setting prohibited

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

Table 3-2 shows the setting values of IMS which makes the memory map the same as that of the various mask

ROM versions.

Table 3-2. Memory Size Switching Register Setting Values (uPD78P058)

Target Mask ROM Version IMS Setting Value
uPD78052 44H
uPD78053 CéH
uPD78054 C8H
uPD78055 CAH
uPD78056 CCH
uPD78058 CFH

21



NEC uPD78P054, 78P058

4. INTERNAL EXPANSION RAM SIZE SWITCHING REGISTER (IXS) (uPD78P058 ONLY)

This is a register to set the internal expansion RAM capacity by software. By setting this internal expansion RAM
size switching register (IXS), it is possible to get the same memory map as that of mask ROM version having different
internal expansion RAM capacity.

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

RESET input sets IXS to OAH.

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

Symbol 7 6 5 4 3 2 1 0 Address After reset R/wW

IXS 0 0 0 0  |[IXRAM3|IXRAMZ| IXRAM1|IXRAMO FFF4H 0AH W

Selection of Intemal
Expansion RAM Capacity|

IXRAMS|IXRAMZ|XRAM1|IXRAMO

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 map 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
uPD78052 OCH
uPD78053
uPD78054
uPD78055
uPD78056
uPD78058 0AH

Remark Even if the yPD78P058 program that includes "MOV IXS, #0CH" is implemented on the yPD78052,
78053, 78054, 78055, or 78056, its operation will not be affected.
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5. PROM PROGRAMMING

The uPD78P054 and 78P058 have an on-chip 32-Kbyte and 60-Kbyte PROM as a program memory. For
programming, set the PROM programming mode by the Ver and RESET pins. For connecting unused pins, refer to
PIN CONFIGURATIONS (Top View) (2) PROM programming mode.

Caution The program of the yPD78P054 should be written in the address range 0000H to 7FFFH (the last
address, 7FFFH, should be specified). The program of the uPD78P058 should be written 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 Vrpr 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, OE 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

" mEsEr Vep Voo CE OE PGM DO to D7
Operating Mode
Page data latch L +12.5V +6.5V H L H Data input
Page write H H L High-impedance
Byte write L H L Data input
Program verify L L H Data output
Program inhibit x H H High-impedance
X L L
Read +5V +5V L L H Data output
Qutput disable L H X High-impedance
Standby H X X High-impedance
Remark x:LorH
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(1)

(2

3

C))

S

(6)

)

®
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Read mode
Read mode is set if CE = L, OE = L are set.

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 OE pin, if multiple uPD78P054s or 78P058s
are connected to the data bus.

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

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.

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.

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 verification can be performed if OE = 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.

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.

Program inhibit mode

Program inhibit mode is used when the OE pin, Vep pin, and DO to D7 pins of multiple uPD78P054s or 78P058s
are connected in parallel 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 Procedure

Figure 5-1. Page Program Mode Flowchart

C Start )

|

| Address = G |
|

[ voo—65V,ver =125V |
[

X0 |
La|10h |
Address = deress +1 |
La|10h |

Address = Address + 1 |
|
Latch |
|
Address = Address + 1 |
|
Latch |

Address = Address + 1 |
J

Fail

Verify 4 bytes

No

Address = N?

= Yes

Voo=4.5t05.5V, Ver= VoD

Fail

Verify all bytes

All Pass

( End of writing ) ( 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 |
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o X XXX X XXX X

st -l XX K OOy OO
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Figure 5-3. Byte Program Mode Flowchart
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Figure 5-4. Byte Program Mode Timing

Program | Program Verify |

AO to A16
Hi-Z
DOto D7  ====- < Data Input > ----------------- < Data Output > -----
Vep
Vep /
Vbb
Voo + 1.5
Vbb /
Vbb
ViH
CE \
Vi
ViH
o _/
Vi
ViH
OE \ /
Vi
Cautions 1. Voo should be applied before Vep and removed after Ver.
2. Vpp 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 Vpr.
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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) Fix the RESET pin at low level, supply +5 V to the Vpr pin, and connect all other unused pins as shown in PIN
CONFIGURATIONS (Top View) (2) PROM programming mode.
Supply +5 V to the Vop and Vpr pins.
Input address of read data into the A0 to A16 pins.
Read mode
Output data to DO to D7 pins.

CRCRCES

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

Figure 5-5. PROM Read Timings

AO to A16 >< Address Input X
CE (Input) \ /
OE (Input) \ /
Y '< Data Output > ----- I
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6. ERASURE METHOD (uPD78P054KK-T, 78P058KK-T ONLY)

The uPD78P054KK-T and 78P058KK-T are capable of erasing (FFH) the contents of data written in a program
memory and rewriting.

When erasing the data, irradiate light having a wavelength of less than about 400 nm to the window on the top of
the package. Normally, ultraviolet rays of 254-nm wavelength should be used. Volume of irradiation required to
completely erase the data is as follows:

* * UV intensity x erasing time : 30 Wss/cm? or more

* + Erasing time : 40 minutes or more (When a UV lamp of 12 mW/cm? is used. However, a longer time may be
needed because of deterioration in performance of the UV lamp, contamination of the erasing
window, etc.)

When erasing the data, set up the UV lamp within 2.5 cm from the erasing window. Further, if a filter is provided
on the UV lamp, remove the filter during the erasure process.

7. ERASURE WINDOW OPAQUE FILM (uPD78P054KK-T, 78P058KK-T ONLY)

To protect from unintentional erasure by other than EPROM erasure lamp light, or to protect internal circuits other
than EPROM from malfunction due to light coming in through the window, mask the window with the attached opaque
film except when EPROM erasure is performed.

8. SCREENING OF ONE-TIME PROM VERSIONS

The one-time PROM versions (uPD78P054GC-3B9, 78P054GC-8BT, 78P054GK-BE9, and 78P058GC-8BT)
cannot 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 conditions
below.

Storage Temperature Storage Time

125°C 24 hours

Atpresent, afee is charged by NEC for one-time PROM writing, marking, screening, and verify service forthe QTOP
Microcontroller. For details, contact your sales representative.
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9. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

Parameter Symbol Test Conditions Rating Unit
Supply voltage Voo -0.3t0 +7.0 \
Vep -0.3t0 +13.5 \
AVoD -0.3to Voo + 0.3 \Y
AVRreFo -0.3to Voo + 0.3 \Y
AVREF1 -0.3to Voo + 0.3 \Y
AVss —-0.31t0 +0.3 \Y
Input voltage Vi P00 to P07, P10 to P17, P20 to P27, P30 to P37, —0.3 to Voo + 0.3 \Y
P40 to P47, 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 -0.3to +16 \
Vis A9 PROM programming mode -0.3to +13.5 \
QOutput voltage Vo —0.3to Voo + 0.3 \
Analog input voltage Van P10 to P17 Analog input pins AVss — 0.3 to AVrero + 0.3 \
QOutput current, high lo Per pin -10 mA
Total for PO1 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
Qutput current, low loLNete | 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| | 1y 5. value 20 mA
Total for PO1 to P06, P30 to P37, peak value 50 mA
P64 to P67, P120 to P127 r.m.s value 20 mA
Operating ambient Ta —40 to +85 °C
temperature
Storage temperature Tsg —65 to +150 °C

Note r.m.s. values should be calculated as follows: [r.m.s. value] = [peak value] x Vv 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 suffering physical damage, and therefore the product
must be used under conditions which ensure that the absolute maximum ratings are not
exceeded.

Remark Unless specified otherwise, alternate-function pin characteristics are the same as port pin characteris-

tics.
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MAIN SYSTEM CLOCK OSCILLATOR CHARACTERISTICS (Ta = —40 to +85°C, Vbp = 2.0 to 6.0 V)

Resonator Recommended Circuit Parameter Test Conditions MIN. |TYP. [MAX.]| Unit
Ceramic resonator Oscillation frequency Vop = Oscillation voltage 1.0 50 |MHz
| X2 X1 Vee | (fx)Note 1 range
T
1
sl
1
1 -Lci : Oscillation stabilization | After Voo has reached MIN. 4 ms
! p | |timeNote2 of oscillation voltage range
Lo e o o= -
T
Crystal resonator Oscillation frequency 1.0 50 |MHz

| X2 X1 vppl (Btere
1

1
1
c2 C1| 1 | Oscillation stabilization | Voo = 4.5 10 6.0 V 10 [ ms
-Liﬂ : ﬁmeNatez

30
mr
External clock X1 input frequency 1.0 5.0 [MHz
X2 X1 (fx)Note 1
X1 input high-/low-level 85 500 | ns
#PD74HCU04 width (txn/txL)

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 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 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,

waituntil the oscillation stabilization time has been secured by the program before switching
back to the main system clock.
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SUBSYSTEM CLOCK OSCILLATOR CHARACTERISTICS (Ta = —40 to +85°C, Vop = 2.0 to 6.0 V)

Resonator Recommended Circuit Parameter Test Conditions MIN. [TYP. [MAX.| Unit
Ceramic resonator Oscillation frequency 32 |32.768| 35 | kHz
|vpp XT2 __ XT1 | (feryiere
T
| R :
. O3 !
'lca c3 1 | Oscillation stabilization | Voo = 4.5 t0 6.0 V 1.2 2 s
: 1 ﬁmeNatez
L 1
-~ 10
r
External clock XT1 input frequency 32 100 | kHz
(fXT)Nate1
XT1 input high-/low- 5 15 | us
uPD74HCUO4 level width (txtH/txti)

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 Vop has reached the MIN. of oscillation voltage

range.

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 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.

The subsystem clock oscillator is a low-amplitude circuit in order to achieve a low consump-
tion 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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RECOMMENDED OSCILLATOR CONSTANT

(1) uPD78P054

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

Recommended Circuit o
Manufacturer Product Name Frequency Constant Oscillation Voltage Range
(Miz) C1 (pF) C2 (pF) MIN. (V) MAX. (V)
TDK Corp. CCR4.0MC3 4.0 Built-in Built-in 2.0 6.0
CCR5.0MC3 5.0 Built-in Built-in 2.0 6.0

SUBSYSTEM CLOCK: CRYSTAL RESONATOR (Ta = —40 to +85°C)

Manufacturer Product Name Frequency Recommended Circuit Constant OsciIIa:::gZoltage
(kHz) C3 (pF) C4 (pF) R1 (kQ) MIN. (V) [ MAX. (V)
Daishinku Corp. | DT-38 (1TA252E00, 32.768 22 22 2.0 6.0
load capacitance 12.5 pF)
Caution

The oscillation circuit constants and oscillation voltage range indicate conditions for stable

oscillation but do not guarantee accuracy of the oscillation frequency. If the application circuit
requires accuracy of the oscillation frequency, it is necessary to set the oscillation frequency

in the application circuit. For this, it is necessary to directly contact the manufacturer of the
resonator being used.
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(2) uPD78P058

MAIN SYSTEM CLOCK: CERAMIC RESONATOR (Ta = —20 to +80°C)

Recommended Circuit

Oscillation Voltage Range
Manufacturer Product Name Frequency Constant 9 9
MHz
( ) C1 (pF) C2 (pF) MIN. (V) MAX. (V)
Kyocera Corp. KBR-4.19MKS 419 Built-in Built-in 2.0 6.0

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

Recommended Circuit N
Manufacturer Product Name Frequency Constant Oscillation Voltage Range
(Miz) C1 (pF) C2 (pF) MIN. (V) MAX. (V)
Murata Mfg. CST5.00MGW 5.0 Built-in Built-in 2.7 6.0
Co., Ltd. CSA5.00MG 5.0 30 30 2.7 6.0
Caution

The oscillation circuit constants and oscillation voltage range indicate conditions for stable

oscillation but do not guarantee accuracy of the oscillation frequency. If the application circuit
requires accuracy of the oscillation frequency, it is necessary to set the oscillation frequency

in the application circuit. For this, it is necessary to directly contact the manufacturer of the
resonator being used.

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

Parameter

Symbol

Input capacitance

Cin f =1 MHz, Unmeasured pins returned to 0 V

Input/output
capacitance

Cio f=1MHz
Unmeasured pins
returned to 0 V

Test Conditions MIN. [TYP. [MAX.| Unit
15 | pF
PO1 to P06, P10 to P17, P20 to P27, 15 | pF
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, alternate-function pin characteristics are the same as port pin characteris-

tics.
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DC CHARACTERISTICS (Ta = —40 to +85°C, Voo = 2.0 {o 6.0 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. [ Unit
Input voltage, high ViH1 P10 to P17, P21, P23, P30 to P32, [Vop=27t06.0V 0.7Vop Vop \%
P35 to P37, P40 to P47, P50 to P57,
P64 to P67, P71, P120 to P127, 0.8Voo Voo v
P130, P131
ViHz POO to P06, P20, P22, P24 to P27, Voo=27t06.0V 0.8Vop Vop \Y
P33, P34, P70, P72, RESET 0.85Voo Voo v
ViH3 P60 to P63 Voo =271t0 60V 0.7Vop 15 \Y
(N-ch open-drain) 0.8Vop 15 \Y
ViH4 X1, X2 Voop=27t06.0V Voo—-0.5 Vop \Y
Voo—-0.2 Vop \Y
ViHs XT1/P07, XT2 45V<Vp<60V 0.8Vop Vop \%
27V<Vop<45V 0.9Vop Vop \Y
2.0V <Vop <2.7 VNte [0.9Vpp Vob vV
Input voltage, low Vit P10 to P17, P21, P23, P30 to P32, Voo=27t06.0V 0 0.3Vop \%
P35 to P37, P40 to P47,
P50 to P57, P64 to P67, P71, 0 02Von| V
P120 to P127, P130, P131
Vi P00 to P06, P20, P22, P24 to P27, |Vop=27t06.0V 0 0.2Vop| V
P33, P34, P70, P72, RESET 0 0.15Vool  V
Vi P60 to P63 45V<Vop <60V 0 0.3Vop \Y
27V<Vop<45V 0 0.2Vop \Y
0 0.1Vop \Y
Vi X1, X2 Voo=271t06.0V 0 04 \Y
0 0.2 vV
Vis XT1/P07, XT2 45V<Vp<60V 0 0.2Vop \%
27V<Vop<45V 0 0.1Vop \Y
2.0V < Vop < 2.7 VNote 0 0.1Vop| V
Output voltage, high Vo1 Voo=451t06.0V, lon=-1 mA Voo- 1.0 \
lon=—100 uA Voo- 0.5 \Y
Output voltage, low Vo1 P50 to P57, P60 to P63 Voo=4.5t0 6.0V, 0.4 2.0 \%
lo= 15 mA
P01 to P06, P10 to P17, P20 to P27,| Voo =4.51t0 6.0 V, 0.4 vV
P30 to P37, P40 to P47, P64 to P67,| lo= 1.6 mA
P70 to P72, P120 to P127,
P130, P131
VoLz SBO, SB1, SCKO Voo=4.5t0 6.0V, 0.2Vop \Y
N-ch open-drain,
with pull-up resistor
(R=1kQ)
Vois loL = 400 uA 0.5 \

Note When XT1/P07 pin is used as P07, the inverse phase of P07 should be input to XT2 using an inverter.

Remark Unless specified otherwise, alternate-function pin characteristics are the same as port pin characteris-

tics.
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DC CHARACTERISTICS (Ta = —40 to +85°C, Vob = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. | Unit
Input leakage ILiH1 VIN = Vop POO to P06, P10 to P17, P20 to P27, 3 UA
current, high P30 to P37, P40 to P47, P50 to P57,

P60 to P67, P70 to P72, P120 to P127,
P130, P131, RESET
ILiHz X1, X2, XT1/P07, XT2 20 UA
ILing Vin=15V P60 to P63 80 UA
Input leakage ILit Vn=0V POO to P06, P10 to P17, P20 to P27, -3 UA
current, low P30 to P37, P40 to P47, P50 to P57,
P64 to P67, P70 to P72, P120 to P127,
P130, P131, RESET
ILiz X1, X2, XT1/P07, XT2 —-20 UA
ILis P60 to P63 —3Note 1| pA
QOutput leakage ILoHt Vout = Vop 3 UA
current, high
QOutput leakage ILoLt Vour=0V -3 UA
current, low
Software pull-up R2 Vin=0V, P01 to P06, P10 to P17, 45V<Vop<60V 15 40 20 kQ
resistorhete 2 P20 to P27, P30 to P37, P40 to P47,
P120 to P127, P130, P131

Notes 1. InP60to P63, alow-levelinputleakage currentof —200 uA (MAX.) flows only during the 1.5-clock interval
(no wait) when the read instruction is executed for port 6 (P6) or port mode register 6 (PM6). Other
than the 1.5-clock interval when the read instruction is executed, the current is =3 uA (MAX.).

2. A software pull-up resistor can only be used in the range Vop = 2.7 t0 6.0 V.

Remark Unless specified otherwise, alternate-function pin characteristics are the same as port pin characteris-
tics.
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DC CHARACTERISTICS (Ta = —40 to +85°C, Vop = 2.0 {o 6.0 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. [ Unit
Supply currenthotes Ipp1 5.0-MHz crystal oscillation operating | Voo = 5.0 V £10%Nete1 5 15 mA
mode (fxx = 2.5 MHz)tee? Voo = 3.0 V +10%Nete2 07 | 21 | mA

Vop = 2.2 V £10%Nete2 0.4 1.2 mA

5.0-MHz crystal oscillation operating | Voo = 5.0 V £10%Nete1 90 [ 27.0 | mA

mode (fxx = 5.0 MHz)M* Voo = 3.0 V +10%Nete2 10 | 30 | mA

Iop2 5.0-MHz crystal oscillation HALT Voo =5.0 V£10% 1.4 4.2 mA
mode (fxx = 2.5 MHz)tee? Voo = 3.0 V +10% 05 | 1.5 | mA

Voo =22V £10% 280 840 UA

5.0-MHz crystal oscillation HALT Voo =5.0 V£10% 1.6 4.8 mA

mode (fxx = 5.0 MHz)M* Voo = 3.0 V +10% 065 | 1.95 | mA

Iops 32.768-kHz Voo =5.0V £10% 135 270 UA
crystal oscillation operating mode“°**®| ;.. _ 5 5 v +10% 95 190 LA

Vob =22V £10% 70 140 UA

Iop4 32.768-kHz Voo =5.0V £10% 25 55 UA
crystal oscillation HALT modeNete & Voo = 3.0 V £10% 5 15 LA

Voo =22V £10% 2.5 12.5 UA

Iops XT1 = Vob Voo =5.0V £10% 1 30 UA
STOP mode Voo = 3.0 V £10% 05 | 10 | uA
Feedback resistor used Voo = 2.2 V +10% 03 10 LA

Iobs XT1 = Vob Voo =5.0V £10% 0.1 30 UA
STOP mode Voo = 3.0 V £10% 005 | 10 | uA
Feedback resistor not used Voo = 2.2 V +10% 0.05 10 LA

Notes 1.

a ko bd

and on-chip pull-up resistor.

6. When the main system clock operation is stopped.

38

Low-speed mode operation (when PCC is set to 04H).

High-speed mode operation (when processor clock control register (PCC) is set to 00H).

Main system clock fxx = fx/2 operation (when oscillation mode selection register (OSMS) is set to 00H).
Main system clock fxx = fx operation (when OSMS is set to 01H).
A current flowing in Voo and AVop pins. Not including the current flowing in A/D converter, D/A converter,
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AC CHARACTERISTICS

(1) Basic Operation (Ta = —40 to +85°C, Vop = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. [ TYP. [ MAX. | Unit
Cycle time Tey Operating on main system clock Vob=2.7t0 6.0V 0.8 64 us
(minimum instruction (fxx = 2.5 MHz)Note 1 20 64 us
execution time) Operating on main system clock 45V<Vo<60V 0.4 32 us

(fxx = 5.0 MHz)Nete 2 27V<Vop< 45V 0.8 32 | us
Operating on subsystem clock 4QNote 3| 122 125 us
TIO1, TI1, TI2 input fm Voo =451t06.0V 0 4 MHz
frequency 0 275 KHz
TIOO input high-/low- trim, 8/fsam™ote 4 us
level width i
TIo1, Ti1, TI2, input trim, Voo =45t0 6.0V 100 ns
high-/low-level width i 1.8 us
Interrupt request input tiNTH, INTPO 8/fsamte 4 us
high-/low-level width tn [ INTP1 to INTPB, KRO to KR7 Vop =27 10 6.0V 10 s
20 us
RESET low-level tRsL Vob=271t0 6.0V 10 us
width 20 s

Notes 1. Main system clock fxx = fx/2 operation (when oscillation mode selection register (OSMS) is set to 00H).
2. Main system clock fxx = fx operation (when OSMS is set to 01H).
3. Thevaluewhenthe externalclockis used. When the crystal resonator is used, the valueis 114 us (MIN.).
4. fsam can be selected as fxx/2N, fxx/32, fxx/64, or fxx/128 (N = 0 to 4) by bits 0 and 1 (SCS0 and SCS1)
of the sampling clock selection register (SCS).

39



NEC

1PD78P054, 78P058

Tcy vs Vob (Main System Clock fxx = fx/2 Operation)

40

Cycle Time Tev [us]

Tcy vs Vop (Main System Clock fxx = fx Operation)

60 60
10 E 10
Guaranteed > Guaranteed
Operation Range B Operation Range
[}
E
'_
\ o
2.0 o 2.0
>
\ 3
1.0 \. 1.0
\
\\
0.5 0.5
0.4 0.4 ™~
T T T T T T T T T T T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Supply Voltage Voo [V]

Supply Voltage Voo [V]
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(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 0.85tcy — 50 ns
Address setup time tabs 0.85tcy — 50 ns
Address hold time tADH 50 ns
Data input time from address tADD1 (2.85 + 2n)tcy — 80 ns
taDD2 (4 + 2n)tey — 100 ns

Data input time from RDL tRDD1 (2 + 2n)tey — 100 ns
tRDD2 (2.85 + 2n)tcy — 100| ns

Read data hold time tROH 0 ns
RD low-level width tRDL1 (2 + 2n)tcy — 60 ns
tRDL2 (2.85 + 2n)tcy — 60 ns

WAIT! input time from RDL tRowT1 0.85tcy — 50 ns
trowT2 2tcy — 60 ns

WAIT! input time from WR{ twRwT 2tcy — 60 ns
WAIT low-level width twrL (1.15 + 2ntey (2 + 2n)itey ns
Write data setup time twobs (2.85 + 2n)tcy — 100 ns
Write data hold time twoH 20 ns
WR low-level width twRL1 (2.85 + 2n)tcy — 60 ns
RD! delay time from ASTB{ tasTRD 25 ns
WRL delay time from ASTBL tasTwR 0.85tcy + 20 ns
ASTBT delay time from RDT in external fetch | troast 0.85tcy — 10 1.15tcy + 20 ns
Address hold time from RDT in external fetch | troaok 0.85tcy — 50 1.15tcy + 50 ns
Write data output time from RDT tRowD 40 ns
Write data output time from WRL twrwD 0 50 ns
Address hold time from WRT twRADH 0.85tcy 1.15tcv + 40 ns
RDT delay time from WAITT twrrD 1.15tcv + 40 3.15tcy + 40 ns
WRT delay time from WAITT twrwr 1.15tcv + 30 3.15tcy + 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 = Tev/4
4. n indicates the number of waits.
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(b) Except when MCS =1, PCC2 to PCCO = 000B (Ta = —40 to +85°C, Vop = 2.0 to 6.0 V)

(1/2)
Parameter Symboll  Test Conditions MIN. MAX. Unit
ASTB high-level width tastTH |Vop=2.71t0 6.0V tcy — 80 ns
tcy — 150 ns
Address setup time taps [Vob=27106.0V tcy — 80 ns
tcy — 150 ns
Address hold time taoH Voo =271t0 6.0V 0.4tcy — 10 ns
0.37cy — 40 ns
Data input time from address taoot Voo =2.71t0 6.0V (3 + 2n)tcy — 160 ns
(3 + 2n)tey — 320 ns
tabbz [ Voo =2.71t0 6.0V (4 + 2n)tcy — 200 ns
(4 + 2n)tcy — 300 ns
Data input time from RD! troot | Voo =2.7t0 6.0 V (1.4 + 2n)tecy — 70 ns
(1.37 + 2n)tcy — 120 ns
trooz | Voo = 2.7t0 6.0 V (2.4 + 2n)tcy — 70 ns
(2.37 + 2n)tcy — 120 ns
Read data hold time tRDH 0 ns
RD low-level width troL1 | Vo =2.710 6.0 V (1.4 + 2n)tey — 20 ns
(1.37 + 2n)tcy — 20 ns
trorz |Vob=2.710 6.0V (2.4 + 2n)tcy — 20 ns
(2.37 + 2n)tcy — 20 ns
WAITL input time from RDL trowTt | Vo =2.7 10 6.0 V tev — 100 ns
tcy — 200 ns
trowr2 | Voo = 2.7 10 6.0 V 2tcy — 100 ns
2tcy — 200 ns
WAITL input time from WR{ twrwr | Voo = 2.7 10 6.0 V 2tey — 100 ns
2tcy — 200 ns
WAIT low-level width twr (1 + 2n)tey (2 + 2n)tey ns
Write data setup time twos |Vop=27106.0V (2.4 + 2n)tcy — 60 ns
(2.37 + 2n)tcy — 100 ns
Write data hold time twoH 20 ns
WR low-level width twaLt |Vop=27106.0V (2.4 + 2n)toy — 20 ns
(2.37 + 2n)tcy — 20 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. n indicates the number of waits.
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(b) Except when MCS =1, PCC2 to PCCO = 000B (Ta = —40 to +85°C, Voo = 2.0 to 6.0 V)

(2/2)
Parameter [Symbol|  Test Conditions MIN. MAX. Unit
RD! delay time from ASTB. tastRD | Vop = 2.7 t0 6.0 V 0.4tcy — 30 ns
0.37tcy — 50 ns
WRU delay time from ASTBL tastwr | Voo = 2.7 10 6.0 V 1.dtoy — 30 ns
1.37tcy — 50 ns
ASTBT delay time from RDT in external fetch | troast tey — 10 tev + 20 ns
Address hold time from RDT in external fetch | troaon tcy — 50 tey + 50 ns
Write data output time from RDT trowo | VoD =2.7t0 6.0 V 0.4tcy — 20 ns
0.37tcy — 40 ns
Write data output time from WRI twrwp | Voo = 2.7t0 6.0V 0 60 ns
0 120 ns
Address hold time from WRT twraoH | Vob = 2.7 t0 6.0 V oy tcy + 60 ns
toy toy + 120 ns
RDT delay time from WAITT twrro [Vop = 2710 6.0V 0.6tcy + 180 2.6tcy + 180 ns
0.63tcy + 350 2.63tey + 350 ns
WRT delay time from WAITT twrwr |Vop=2.710 6.0 V 0.6tcy + 120 2.6tcy + 120 ns
0.63tcy + 240 2.63tcy + 240 ns

Remarks 1.
2.
3.
4.

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

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

tcy = Tev/4

n indicates the number of waits.
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(3) Serial Interface (Ta = —40 to +85°C, Vop = 2.0 to 6.0 V)
(a) Serial interface channel 0

(i) 3-wire serial /O mode (SCKO ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCKO cycle time tkeyr |45V <Vop<60V 800 ns
27V<Vop<45V 1600 ns

3200 ns

SCKO high-/low-level width tkw1, [Voo=451t06.0V tkey1/2 — 50 ns
tru tkcy1/2 — 100 ns

SI0 setup time (to SCKOT) tski |45V <Voo<B.0V 100 ns
27V<Vop<45V 150 ns

300 ns

SI0 hold time (from SCKOT) tisit 400 ns
SO0 output delay time from SCKO! | tksor |C = 100pFNete 300 ns

Note C is the SO0 output line load capacitance.

(i) 3-wire serial I/O mode (SCKO ... external clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tkeya |45V <Vop<60V 800 ns
27V<Vopb<45V 1600 ns
3200 ns
SCKo high-/low-level width tkhe, [4.5V <Vop<6.0V 400 ns
Wz 127V<Von<a5V 800 ns
1600 ns
SI0 setup time (to SCKOT) tsike 100 ns
SI0 hold time (from SCKOT) trsiz 400 ns
SO0 output delay time from SCKOL | tksoz |G = 100 phete 300 ns
SCKO rise, fall time tR2, When using external device 160 ns
tr2 expansion function

When not using external 1000 ns

device expansion function

Note C is the SO0 output line load capacitance.
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(iif) SBI mode (SCKO ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCKO cycle time tkeys |Voo=451t06.0V 800 ns
3200 ns

SCKO high-/low-level width tkws, [Voo=451t06.0V tkeys/2 — 50 ns
tas tkova/2 — 150 ns

SBO, SB1 setup time (to SCKOT) tsks |Voo=45106.0V 100 ns
300 ns

SBO, SB1 hold time (from %T) tksia tkeys/2 ns
SBO, SB1 output delay time from tksos | R =1KkQ, Voo =451t06.0V 0 250 ns
SCKol C = 100 pFote o 1000 ns
SBo, SB1l from SCKoT tkse tkoys ns
SCKol from SBo, SB1l tsBk tkoys ns
SBO, SB1 high-level width tseH tkoys ns
SBO, SB1 low-level width tsBL tkoys ns

Note R and C are the SCKO0, 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 tkeya [Voo=451t06.0V 800 ns
3200 ns
SCKO high-/low-level width tkHa, |[Voo=451t06.0V 400 ns
tia 1600 ns
SBO, SB1 setup time (to SCKOT) tske |Voo=451t0 6.0V 100 ns
300 ns
SBO, SB1 hold time (from %T) tksi4 tkeva/2 ns
SBO, SB1 output delay time from tksosa [R=1KkQ, Voo =451t06.0V 0 300 ns
ScKol C = 100 pFhote 0 1000 ns
SBo, SB1l from 'sckot tkse tkova ns
SCKo! from SBo, SB1l tsBk tkova ns
SBO, SB1 high-level width tseH tkcva ns
SBO, SB1 low-level width tsBL tkova ns
SCKO rise, fall time tRa4, When using external device 160 ns
tFa expansion function

When not using external 1000 ns

device expansion function

Note R and C are the SB0O and SB1 output line load resistance and load capacitance.
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(v) 2-wire serial I/0O mode (SCKO ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tovs |R=1kQ, Voo = 2710 6.0 V| 1600 ns
C = 100 pFteee 3200 ns
SCKO high-level width tirs Voo = 2.7 to 6.0 V|tkevs/2 — 160 ns
tkevs/2 — 190 ns
SCKO low-level width tius Voo = 4.5 10 6.0 V| tkevs/2 — 50 ns
tkevs/2 — 100 ns
SBO, SB1 setup time (to SCKOT) tsiks 45V<Vop<60V| 300 ns
27V<Vob<45V 350 ns
400 ns
SBO, SB1 hold time (from SCKOT) | tkeis 600 ns
SBO, SB1 output delay time tksos 0 300 ns
from SCKO!
Note R and C are the SCKO, SBO and SB1 output line load resistance and load capacitance.
(vi) 2-wire serial I/O mode (m ... external clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tkevse |Vop=2.7106.0V 1600 ns
3200 ns
SCKO high-level width tkis | Voo =2.71t0 6.0V 650 ns
1300 ns
SCKO low-level width tks |Voo=2.7106.0V 800 ns
1600 ns
SBO, SB1 setup time (to SCKOT) tsike 100 ns
SBO, SB1 hold time (from M)T) tksie tkeve/2 ns
SBO, SB1 output delay time tksos | R =1 KkQ, Voo=451t06.0V 0 300 ns
from SCKOJ C = 100 pFhete 0 500 ns
'SCKO rise, fall time tre, When using external device 160 ns
tre expansion function

When not using external 1000 ns

device expansion function

Note R and C are the SB0O and SB1 output line load resistance and load capacitance.
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(b) Serial interface channel 1

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCKi1 cycle time tkeyz |45V <Vop<60V 800 ns
27V<Vop <45V 1600 ns

3200 ns

SCKA high-/low-level width tkw7, |Voo=451t06.0V tkey7/2 — 50 ns
taz tkovr/2 — 100 ns

SI1 setup time (to SCK1T) tsr |45V <Voo<6.0V 100 hs
27V<Vop <45V 150 ns

300 ns

SI1 hold time (from SCK1T) trsiz 400 ns
SO1 output delay time from SCKil | tksar |[C = 100 pFNete 300 ns

Note C is the SO1 output line load capacitance.

(i) 3-wire serial /0 mode (SCK1 ... external clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKi1 cycle time tkeye |45V <Vop<60V 800 ns
27V<Vopb<45V 1600 ns
3200 ns
SCK1 high-/low-level width tkws, |45V <Vop<6.0V 400 ns
te 127V<Von<a5V 800 ns
1600 ns
SI1 setup time (to SCK1T) tsiks 100 ns
SI1 hold time (from SCK1T) trsis 400 ns
SO1 output delay time from SCKA1l | tksos |[C =100 phote 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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(iif) Automatic transmission/reception function 3-wire serial I/O mode (SCK1 ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

'SCK1 cycle time tkeye |45V <VoD<60V 800 ns

27V<Vop<45V 1600 ns

3200 ns

SCK1 high-/low-level width tkve, |Voo=451t06.0V tkeve/2 — 50 ns

tae tkove/2 — 100 ns

SI1 setup time (to SCK1T) tske |45V <Voo<6.0V 100 hs

27V<Vop <45V 150 ns

300 ns

SH1 hold time (from SCK1T) tisie 400 ns

SO1 output delay time from SCK1l | tksos | C = 100 pFhete 300 ns

STBT from SCK17T tsep tkeve/2 — 100 tkeve/2 + 100] ns

Strobe signal high-level width tsew |Voo=271t06.0V tkeye — 30 tkevo + 30 [ ns

tkcys — 60 tkcve + 60 ns

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

Busy signal hold time teyhn |45V<Vop<60V 100 ns

(from busy signal detection timing) 27V<Vp<45V 150 ns

200 ns

SCK1! from busy inactive tsps 2tkeye ns

Note

C is the SO1 output line load capacitance.

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
'SCK1 cycle time tkeyio |45V <Vob<60V 800 ns
27V<Vop<45V 1600 ns
3200 ns
'SCKi1 high-/low-level width tkrto, [45V <VoD<B6.0V 400 ns
o 127V <Von<45V 800 ns
1600 ns
SI1 setup time (to SCK1T) tsikto 100 ns
SH hold time (from SCK1T) tksito 400 ns
SO1 output delay time from SCK1l | tksoto | C = 100 phote 300 ns
'SCKi rise, fall time tr1o, When using external device 160 ns
tFi0 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 /0O mode (SCK2 ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK2 cycle time tkey11 |45V <Vop<60V 800 ns
27V<Vop <45V 1600 ns

3200 ns

SCK2 high-/low-level width tkH11, [Voo=451t06.0V tkey11/2 — 50 ns
treLe tkeviif2 — 100 ns

SI2 setup time (to SCK2T) tskin |45V <Voo<B.0V 100 ns
27V<Vop <45V 150 ns

300 ns

SI2 hold time (from SCK2T) tsin 400 ns
SO2 output delay time tksot1 [ C = 100 pFNete 300 ns

from SCK2l

Note C is the SO2 output line load capacitance.

(if) UART mode (Dedicated baud rate generator output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Transfer rate 45V<Vopb<60V 78125 bps
27V<Vopb<45V 39063 bps

19531 bps

(iif) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

ASCK cycle time tkeviz |45V <Vob<60V 800 ns

27V<Vopb<45V 1600 ns

3200 ns

ASCK high-/low-level width tkHrz, [45V<Vop<6.0V 400 ns

Wiz 127V<Von<a5V 800 ns

1600 ns

Transfer rate 45V<Vopb<60V 39063 bps

27V<Vopb<45V 19531 bps

9766 bps

ASCK rise, fall time tr12, Voo = 4.5 to 6.0 V, when not using 1000 ns
tFi2 external device expansion function

160 ns
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AC Timing Test Point (Excluding X1, XT1 Inputs)

0.2 Vob

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

Clock Timing

1/fx

-— txL

X1 Input \

XT1 Input \

Tl Timing

TI00, TIOT, \
TH, TI2

50

Vina (MIN.)
Viia (MAX.
N\ N
1/fxr
[—— txTL txTH
Vins (MIN.)
N N Vis (MAX)
1/fn »>
r— 7L trin
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Read/Write Operations

External fetch (no wait):

A X
A81o A15 >§ High-Order 8-Bit Address
N 7
Low-Order
8-Bit
Address ™ tapor
A . A X X
ADO to AD7 oA __Hi-Z__ A Operation
o . Code —
taos > il 4% troo1 - tRDADH —
tasTH tapH
-t trRoAST
ASTB
N
_ 4
RD \
l— tasTRD —#»<a— tRDL1 e troH
External fetch (wait insertion):
A
A8 to A15 >§ High-Order 8-Bit Address
\V
Low-Order
8-Bit - -
Address tapot o
/ . / - p
ADO to AD7 NS Mz _< Operation §<
\ \ Code 4
taps L < {aDH - trRDD1 > - tRDADH ——»|
tasTH gt -t tRDAST
'—
ASTB 7
"
_ 4
RD
N
[e@—1tASTRD — P —————————— tRp4 e trROH
WAIT \
N 7
tRoWT -t Wil ——— WTRD ——]
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External data access (no wait):

A8 to A15

ADO to AD7

ASTB

External data access (wait insertion):

A8 to A15

ADO to AD7

ASTB

WAIT

52

X

High-Order 8-Bit Address

C
7
Low-Order
8-Bit
Address\ ‘ tacoe ’
A *}_ Hi-Z <‘ Read Dat ‘} Hi-Z ¥ Write Dat X Hi-Z
- y " ea ata y rite Data
taps —m» <1ADH= <+ o0,
tasth
tRDH —1—at
/ \
\ /
X
|¢— tasTRO —W»1@——— trpLz ———— | |<—tROWD—I»1—— twps ——»| twor
- - twRADH —|
twrwD

tastwr

/

tWRLE ————— ]

Y

Low-Order
8-Bit
Add\ress
X\ High-Order 8-Bit Address X
4—\—1ADD24> Hi-Z
I_
Hi-Z Hi-Z -
X VPt { ReadData D-=-== Write Data D -
tADs—p» <>
taoH
‘tASTH ————troD2—— > tRDH —p1 (=t
1ASTR?
4
\ /
¢———— tRoLe ——————p»| [«@—tROWD -l ——— twDS —— - [twDH D]
|~ twrwD
N /
-t tasTwr -t twRL1 —————»| [«t—TWRADH—P»
tROWT2 |« 1WTL—>L twTRD —» -t twr
twrwt twrwr
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Serial Transfer Timing

3-wire serial /O mode:

tkcym

v

tkim tkHm

A

SCKO to SCK2 \(

—trn

\A
N AL
JYY

tsikm tksim

Sl0 to SI2

Input Data

SO0 to SO2 ><

Output Data X

Remark m=1,2,7,8, 11
n=28

SBI mode (bus release signal transfer):

SCKO

SBO, SB1

tkoys, 4
- -
tkiz, 4 tkH3, 4
< > |- -
tra -t o ——1rs
tsiks, 4 tksis, 4
tksos, 4 > -t
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SBI mode (command signal transfer):

tre—-—- - —t—1tra

SCKO

tkss tsBk

SBO, SBi / ><

oy

tksos, 4 > -

tsiks, 4 tksis, 4

2-wire serial /O mode:

tkevs, 6

A

tkis, 6 tkHs, 6

vy

-l o
i -

o0 [\

tsiks, 6 tksis,
[
-

tre

tre

E

N

el
et

-
d

P
- |

tksos, 6 =|

h |
SBO, SB1 >(_
7

Automatic transmission/reception function 3-wire serial I/O mode:
/ {
SO1 D2 D1 DO D7
\ ))
X X
S D2 D1 DO D7
)

tsike, 10|t

Y
4
Y

| tksis, 10

tF10 )]

/—\ { \_/7

tsep tsew

SCKA1

>
tkLs, 10

tkeys, 10

STB

))
f
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Automatic transmission/reception function 3-wire serial I/O mode (busy processing):

. R r4
SCKi1 N \ gNote |
\ (4
[

BUSY
(Active high)

tsps

Note The signal is not actually low here, but is represented in this way to show the timing.

UART mode (external clock input):

tkeyiz

tkL12 tkH12

tR12—p- —a—tF12

ASCK \ Z \

N1
Al
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A/D CONVERTER CHARACTERISTICS (Ta = —40 to +85°C, AVbp = Vop = 2.7 0 6.0 V, AVss = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 8 8 bit
Total errorNet 2.7V < AVrero < AVop | uPD78P054 1.0 %
uPD78P058 1.4 %
Conversion time tcony 191 200 us
Sampling time tsamp 12/fxx us
Analog input voltage Vian AVss AVReFo
Reference voltage AVRero 27 AVop \
AVrero-AVss resistance RaIreFo 4 kQ
Note Excluding quantization error (£1/2LSB). Shown as a percentage of the full scale value.
Remark fxx : Main system clock frequency (fx or fx/2)
fx : Main system clock oscillation frequency
D/A CONVERTER CHARACTERISTICS (Ta = —40 to +85°C, Voo = 2.0 0 6.0 V, AVss = Vss = 0 V)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 bit
Total error R = 2 MQNote 1 1.2 %
R = 4 MQNete 1 0.8 %
R = 10 MQNete1 0.6 %
Settling time C =30 pFMete11 45V < AVRrer1 < 6.0V 10 us
27V <AVrer1 <45V 15 us
20V <AVrer1 <27V 20 us
QOutput resistance Roo DACSO0 = 55H 10 kQ
Ro1 DACS1 = 55H 10 kQ
Analog reference voltage AVREF1 2.0 Vob \
AVrer1 current Alrer1 | Note 2 1.5 mA

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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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS (Ta = —40 to +85°C)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VooDR 1.8 6.0 \Y
Data retention supply current Iooor | Vobor = 1.8 V 0.1 10 UA

Subsystem clock stopped,
feedback resistor disconnected

Release signal setup time tsREL 0 us
Oscillation stabilization wait time twar | Release by RESET 217/fx ms
Release by interrupt request Note ms

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

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

Data Retention Timing (STOP mode release by RESET)

Internal Reset Operation

HALT Mode
|

|
|
4—82— STOP Mode >la> |- ' »--4— Operating Mode

<4— Data Retention Mode ———®

Voo ? VbDDR

-a— tSREL —p»
STOP Instruction Execution
))

(( \
RESET

la— twaAT —p]

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

HALT Mode
|
-~ STOP Mode »lea— | »|a— Operating Mode
<+— Data Retention Mode ——®
)}
4
Voo T VooDR
— 1SREL —»|
STOP Instruction Execution
Standby Release Signal 4
(Interrupt Request) 1)
{(
l— twar —p
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Interrupt Request Input Timing

tiNTL tINTH
INTPO to INTP6

RESET Input Timing

tRsL
RESET
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PROM PROGRAMMING CHARACTERISTICS

DC Characteristics

(1) PROM Write Mode (Ta = 25 +5°C, Vop = 6.5 +0.25 V, Vep = 12.5 £0.3 V)

Parameter Symbol [SymbolNete Test Conditions MIN. TYP. MAX. Unit
Input voltage, high ViH ViH 0.7Vop Voo \
Input voltage, low Vi Vi 0 0.3Vop \
Output voltage, high VoH VoH lon = =1 mA Voo —1.0 \
Output voltage, low VoL VoL loL=1.6 mA 0.4 \
Input leakage current Iui Iu 0<ViN< Voo -10 +10 UA
Vrep supply voltage Vep Vep 12.2 12.5 12.8 \Y
Voo supply voltage Vob Vee 6.25 6.5 6.75 \Y
Vep supply current Ipp Ipp PGM = ViL 50 mA
Voo supply current Iop lec 50 mA
(2) PROM Read Mode (Ta = 25 +5°C, Vop = 5.0 0.5 V, Vpp = Vop 10.6 V)
Parameter Symbol |SymbolNete Test Conditions MIN. TYP. MAX. Unit
Input voltage, high ViH ViH 0.7Vop Voo \
Input voltage, low Vi Vi 0 0.3Vop
Output voltage, high Vo1 VoH1 lon = =1 mA Voo —1.0 \
Voz VoHz lon = =100 A Vopo - 0.5 \Y
Output voltage, low VoL VoL loL=1.6 mA 0.4 \
Input leakage current Iui Iu 0<ViN< Voo -10 +10 UA
QOutput leakage current ILo ILo 0 < Vour < Voo, OE = Vi -10 +10 UA
Vrep supply voltage Vep Vep Vob — 0.6 Vob Vop + 0.6 \Y
Voo supply voltage Vob Vee 4.5 5.0 55 \Y
Vep supply current Ipp Ipp Vep = Vob 100 UA
Voo supply current Iop lccat CE= ViL, Vin= ViH 50 mA

Note Corresponding symbols for the yPD27C1001A.
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AC Characteristics

(1) PROM Write Mode

(a) Page program mode (Ta = 25 £5°C, Vob = 6.5 £0.25 V, Vep = 12.5 10.3 V)

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

Address setup time (to O_Ei) tas tas 2 us
OFE set time toes toes 2 us
CE setup time (to OEL) tces tces 2 us
Input data setup time (to O_Ei) tos tos 2 us
Address hold time (from OET) tan tan 2 us
taHL taHL 2 us

tanv tanv 0 us

Input data hold time (from O_ET) toH toH 2 us
Data output float delay time from OET toF toF 0 250 ns
Ve setup time (to OE) tvps tvps 1.0 ms
Voo setup time (to OEL) tvbs tves 1.0 ms
Program pulse width tPw tPw 0.095 0.1 0.105 ms
Valid data delay time from OEl toe toe 1 us
OE pulse width during data latching fw fw 1 us
PGM set time trams trams 2 us
CE hold time tcen tcen 2 us
OE hold time toeH toEH 2 us

(b) Byte program mode (Ta = 25 +5°C, Vop = 6.5 10.25 V, Vpp = 12.5 10.3 V)

Parameter Symbol [SymbolNete Test Conditions MIN. TYP. MAX. Unit

Address setup time (to ﬂ/li) tas tas 2 us
OE set time toes toes 2 us
GE setup time (to PGM) tces tces 2 us
Input data setup time (to mi) tos tos 2 us
Address hold time (from OET) tan tan 2 us
Input data hold time (from MT) toH toH 2 us
Data output float delay time from OET toF toF 0 250 ns
Vep setup time (to PGMJ) tvps tvps 1.0 ms
Voo setup time (to PGMJ) tvbs tves 1.0 ms
Program pulse width tPw tPw 0.095 0.1 0.105 ms
Valid data delay time from OE!l toe toe 1 us
OE hold time toen — 2 us

Note Corresponding symbols for the yPD27C1001A.
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(2) PROM Read Mode (Ta = 25 +5°C, Vop = 5.0 10.5 V, Vep = Vop 10.6 V)

Parameter Symbol |SymbolNete Test Conditions MIN. TYP. MAX. Unit
Data output delay time from address tacc tacc CE=OE = Vi 800 ns
Data output delay time from CEl tce tce OE = Vi 800 ns
Data output delay time from OEl toE toE CE=VuL 200 ns
Data output float delay time from OET toF toF CE =Vu 0 60 ns
Data hold time from address toH toH CE=OE=VuL 0 ns

Note Corresponding symbols for the yPD27C1001A.

(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 Laich Page Program Program Verify

/
A2to A16

\
tas taHL > tanv
{«
/ Y — /
A0, A1
N\ I X
tos 1 l< ton — torF
Hi-Z Hi-Z Hi-Z
DOtoD7---¢ X X LN S L - .<:>.<:>_ it
Data
tvps L Data Input N for  Output tan ]
Vep
Vep
Vop
tvos <
Voo + 1.5
Vop
Vop
i tces toen =
_ Vi
CE y
Vi
tcen
trw
VIH \ ! | s
PGM \ 7
Vi
tow
> toes
. Vi —— \ —
. F\_/_\_/_\_/ \_/
Vi
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PROM Write Mode Timing (byte program mode)

Program Program Verify
s
A0 to A16 X K
q 7
tas toF
Hi-Z N Hi-Z \ Hi-Z
DOtoD7 == Data Input 7} ===p==={ DataOutput >' -
7
tos toH  tan
Vep
4
Vep ;
Vop
tves
Voo + 1.5 y
Vop /
Vop
tvos
- toeH
Vi
CE
Vi
tces | trw |
I
Vi E———— /
PGM
Vi
foes toe
Vi
CE /‘
Vi \

Cautions 1. Voo should be applied before Vep and removed after Ver.

2. Vep 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 Vrr.

PROM Read Mode Timing

/ |
AO to A16 X_ Effective Address \K
\ 7
o Vi [
CE ]
Vi 7
tce
[
Vi
— 4
OE Z
Vi 7 Note 2
Note 1 toF
tacce 1 I toe —
toH
Hi-Z 4 \ \ Hi-Z
DOtoD7 ===m=mmmm e s mm—m = -< Data Output >— -----------
Z /

Notes 1. If you want to read within the tacc range, make the OE input delay time from the fall of CE a maximum

of tacc — toe.

2. toF is the time from when either OE or GE first reaches Vi.
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PROM Programming Mode Setting Timing

Vop /
Voo /
0
RESET \
N
Vop /
Vep /
0
tsma
A0 to A16 Effective Address
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10. CHARACTERISTIC CURVES (FOR REFERENCE ONLY)

(1) Characteristic curves of uPD78P054 (1/2)

Iop vs Vop (fx = 5.0 MHz, fxx = 2.5 MHz)

Ta = 25°C
10.0 (T )
—_PCC = 00H
5.0
L _{PCC =01H
/ // 500 - oot
/ / / =
d - ~_~{PCC=03H
-~ PCC = 04H
/ _— PCC = 30H
/ HALT (X1 oscillation,
yd / / / XT1 oscillation)
. e - 7 z
s |7 7~
- 7
vV N7
05 ,/ ./
7
<
E
.~ PCC = BOH
% /
5 01 |
O —
> ,/
2 //
3
72} >
0.05
HALT (X1 stop,
/ XT1 oscillation)
0.01 ,/
/
0.005 /
)
0.001 0—?( 2 3 4 5 6 7 8

Supply Voltage Voo [V]
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(1) Characteristic curves of uPD78P054 (2/2)

66

Supply Current Ioo [mA]

10.0

5.0

1.0

0.5

0.1

0.05

0.01

0.005

0.001

lop vs Vop (fx = fxx = 5.0 MHz)

Supply Voltage Voo [V]

(Ta = 25°C)
———PCC = 00H
/I
_—1PCC=01H
//
__—~{PCC=02H
// _{PCC=03H
// _— |~ __APCC=04H
/ ] A RALT (0 escil
llation, |
//// / X Ssdillation
P A 7
s Il A7
' 7 i
7 /.
Z
v
__—1PCC=BoH
,/
/
/,
/
L~
HALT (X1 stop,
/ XT1 oscillation)
//
/
/
/
2 3 4 5 6 7 8
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(2) Characteristic curves of uPD78P058 (1/2)

lop vs Vob (fx = 5.0 MHz, fxx = 2.5 MHz)

Ta = 25°C
10.0 (T )
// PCC = 00H
5.0 -
_—~1PCC = 01H
//
e ~TPCC = 02H
/ / / PCC =03H
e
=30
e / / / HALT (X1 oscillation,
/ XT1 oscillation)
10 e A
. P -
e
S I =
A =z
05 ,; //’//
<
E
= PCC = BOH
5 — |
= /
8 0.1 —
>
§ e
172}
0.05 ,/
HALT (X1 stop,
/ XT1 oscillation)
/ !
0.01 A
/
/
/
0.005
/
3
0.001 0—?( > 3 4 5 6 7 8

Supply Voltage Voo [V]
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(2) Characteristic curves of uPD78P058 (2/2)

68

Supply Current Ioo [mA]

lop vs Vop (fx = fxx = 5.0 MHz)

(Ta = 25°C)
10.0 —
——F—PCC = 00H
//4 PCC=01H
5.0 —
' L PCC = 02H
< // -
_—1 _—|pcc=o3H
= L~ PCC = 04H
/ // PCC = 30H
- - ~IHALT (X1 oscillation, —
// / / XT1 oscillation)
/S 7~
// ,/
0.5 Z
vV
___—|Pcc=BoH
0.1 —
/
/
0.05 ,/
HALT (X1 stop,
XT1 oscillation)
7
0.01 v
/
/
/
0.005
/
)
0.001 O—t’( 5 3 4 5 6 7 8

Supply Voltage Voo [V]



NEC uPD78P054, 78P058

11. PACKAGE DRAWINGS

80 PIN PLASTIC QFP (14x14)

A
’

% % detail of lead end

= I JY A g

== = o tn

EEE%&P ﬁ%

QRN

=K
P |
‘ M
—— — — N\ [
7| N
L
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 17.240.4 0.677£0.016
its true position (T.P.) at maximum material condition. +0.009
B 14.0+0.2 0.55‘1_0_008
+0.009
C 14.0+0.2 0.55‘1_0_008
D 17.2£0.4 0.677+0.016
F 0.825 0.032
G 0.825 0.032
+0.004
H 0.30+0.10 0.01 2_0_005
| 0.13 0.005
J 0.65 (T.P.) 0.026 (T.P.)
K 1.6+£0.2 0.06310.008
+0.009
L 0.810.2 0'031—0.008
0.10 +0.004
M 0.15%9-0% 0.006 5003
N 0.10 0.004
+0.005
P 2.710.1 O.‘106_0_004
Q 0.1+£0.1 0.004+0.004
R 5°15° 5°15°
S 3.0 MAX. 0.119 MAX.

$80GC-65-3B9-5

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

B
(60 41
g1 40
o 1
o 1
o 1
o 1
o 1 ;
detail of lead end
o 1
| — — | T ¢
o 1
[ + 1 C D S kR
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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 0'551i8'882
+0.009
C 14.0010.20 0'551—0.008
D 17.20+0.20 0.677+0.008
F 0.825 0.032
G 0.825 0.032
+0.002
H 0.321+0.06 0.0‘13_0_003
| 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 0'031—0.008
+0.03 +0.001
M 0'17—0.07 0.007_0_003
N 0.10 0.004
P 1.4010.10 0.055+0.004
Q 0.125+0.075 0.005+0.003
o+7° o+7°
R 3°*le 3°rLe
S 1.70 MAX. 0.067 MAX.

P80GC-65-8BT

Remark The dimensions and materials of ES product are the same as those of mass-production products.
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80 PIN PLASTIC TQFP (FINE PITCH) ((112)
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NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of +0.009
; ~© g ; ( ) ) A 14.0£0.2 0.5513°508
its true position (T.P.) at maximum material condition.
+0.009
B 12.0£0.2 0'472—0.008
+0.009
C 12.0£0.2 0'472—0.008
+0.009
D 14.0£0.2 0.55‘1_0_008
F 1.25 0.049
G 1.25 0.049
+0.05
H 0.22 004 0.009+0.002
| 0.10 0.004
J 5(T.P.) 0.020 (T.P.)
+0.009
K 1.00.2 003915603
+0.008
L 0.5+0.2 0.020%5°609
+0.055
M 0.145 20,045 0.006+0.002
N 0.10 0.004
P 1.05 0.041
Q 0.0510.05 0.002+0.002
R 5°15° 5°156°
S 1.27 MAX. 0.050 MAX.

P80GK-50-BE9-4

Remark The dimensions and materials of ES product are the same as those of mass-production products.
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80 PIN CERAMIC WQFN
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X80KW-65A-1
NOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.06
mm (0.003 inch) of its true position (T.P.) at A 14.0%0.2 0.551+0.008
maximum material condition. B 13.6 0.535
c 13.6 0.535
D 14.040.2 0.55110.008
F 1.84 0.072
G 3.6 MAX. 0.142 MAX.
H 0.45%0.10 0.018:3:3%¢
I 0.06 0.003
J 0.65 (T.P.) 0.024 (T.P.)
K 1.0%£0.15 0.039:3-3%2
Q co0.3 C 0.012
R 0.825 0.032
S 0.825 0.032
T R 2.0 R 0.079
U] 9.0 0.354
U1 2.1 0.083
w 0.75%0.15 0.030+5:3%¢
z 0.10 0.004
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12. 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 12-1. Surface Mount Type Soldering Conditions (1/2)

(1) ¢1PD78P054GC-3B9 : 80-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)

Soldering Method Soldering Conditions Symbol

Infrared reflow Package peak temperature: 235°C, Reflow time: 30 seconds or below (210°C or | IR35-00-3
higher), Number of reflow processes: 3 max.

VPS Package peak temperature: 215°C, Reflow time: 40 seconds or below (200°C or | VP15-00-3
higher), Number of reflow processes: 3 max.

Wave soldering Solder temperature: 260°C or below, Flow time: 10 seconds or below, Number of | WS60-00-1
flow processes: 1, Preheating temperature: 120°C or below (package surface
temperature)

Pin partial heating | Pin temperature: 300°C or below, Time: 3 seconds or below (per side of device) —

(2) ¢PD78P054GK-BE9 : 80-pin plastic TQFP (fine pitch) (12 x 12 mm)

Soldering Method Soldering Conditions Symbol

Infrared reflow Package peak temperature: 235°C, Reflow time: 30 seconds or below (210°C or | IR35-107-3
higher), Number of reflow processes: 3 max., Exposure limit: 7 daysNe® (after that,
prebaking is necessary at 125°C for 10 hours)

VPS Package peak temperature: 215°C, Reflow time: 40 seconds or below (200°C or | VP15-107-3
higher), Number of reflow processes: 3 max., Exposure limit: 7 daysN® (after that,
prebaking is necessary at 125°C for 10 hours)

Pin partial heating [ Pin temperature: 300°C or below, Time: 3 seconds or below (per side of device) —

Note The number of days for storage after the dry pack has been opened. Storage conditions are 25°C and 65%
RH max.

Cautions 1. Use of more than one soldering method should be avoided (except in the case of pin partial
heating method).
2. Because the yPD78P054GC-8BT is under development, soldering conditions are not deter-
mined.
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Table 12-1. Surface Mount Type Soldering Conditions (2/2)

(3) uPD78P058GC-8BT : 80-pin plastic QFP (14 X 14 mm, resin thickness: 1.4 mm)

Soldering Method Soldering Conditions Symbol

Infrared reflow Package peak temperature: 235°C, Reflow time: 30 seconds or below (210°C or | IR35-107-2
higher), Number of reflow processes: 2 max., Exposure limit: 7 daysNet® (after that,
prebaking is necessary at 125°C for 10 hours)

VPS Package peak temperature: 215°C, Reflow time: 40 seconds or below (200°C or | VP15-107-2
higher), Number of reflow processes: 2 max., Exposure limit: 7 daysNet® (after that,
prebaking is necessary at 125°C for 10 hours)

Wave soldering Solder temperature: 260°C or below, Flow time: 10 seconds or below, Number of | WS60-107-1
flow processes: 1, Preheating temperature: 120°C or below (package surface
temperature), Exposure limit: 7 dayshet (after that, prebaking is necessary at 125°C
for 10 hours)

Pin partial heating | Pin temperature: 300°C or below, Time: 3 seconds or below (per side of device) —

Note The number of days for storage after the dry pack has been opened. Storage conditions are 25°C and 65%
RH max.

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

APPENDIX A. DEVELOPMENT TOOLS

The following support tools are available for system development using the uPD78P054 and 78P058.

Refer to (5) Cautions on Using Development Tools.

(1) Language Processing Software

RA78K/0 78K/0 Series common assembler package
CC78K/0 78K/0 Series common C compiler package
DF78054 1uPD78054 Subseries device file

CC78K/0-L 78K/0 Series common C compiler library source file

(2) PROM Writing Tools

PG-1500

PROM programmer

PA-78P054GC
PA-78P054GK
PA-78P0O54KK-T

Programmer adapter connected to a PG-1500

PG-1500 controller

PG-1500 control program

(3) Debugging Tools

» When using in-circuit emulator IE-78K0-NS

|E-78K0-NShete

78K/0 Series common in-circuit emulator

|E-70000-MC-PS-B

Power supply unit for IE-78K0-NS

|E-70000-98-|F-CNote

Interface adapter when using PC-9800 Series (except notebook type computer) as a host machine

|IE-70000-CD-|FNete

PC card and interface cable when using PC-9800 Series notebook type computer as a host
machine

|E-70000-PC-|F-CNote

Interface adapter when using IBM PC/AT™ and its compatibles as a host machine

|E-780308-NS-EM1Nete

Emulation board common to uPD780308 Subseries

NP-80GC

Emulation probe for 80-pin plastic QFP (GC-3B9, GC-8BT type)

NP-80GK

Emulation probe for 80-pin plastic TQFP (GK-BE9 type)

EV-9200GC-80

Conversion socket for connecting target system board that is created for mounting 80-pin plastic
QFP (GC-3B9, GC-8BT type) and NP-80GC

TGK-080SDW

Conversion adapter for connecting target system board that is created for mounting 80-pin plastic
TQFP (GK-BE9 type) and NP-80GK

ID78KO0-NShete

Integrated debugger for IE-78K0-NS

SM78K0

78K/0 Series common system simulator

DF78054

Device file for uPD78054 Subseries

Note Under development
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» When using in-circuit emulator IE-78001-R-A

|IE-78001-R-ANete

78K/0 Series common in-circuit emulator

|E-70000-98-IF-B
|E-70000-98-|F-CNote

Interface adapter when using PC-9800 Series (except notebook type computer) as a host machine

IE-70000-PC-IF-B
|E-70000-PC-|F-CNote

Interface adapter when using IBM PC/AT and its compatibles as a host machine

|E-78000-R-SV3

Interface adapter and cable when using EWS as a host machine

|E-780308-NS-EM1Nete
|E-780308-R-EM

Emulation board common to uPD780308 Subseries

|IE-78K0-R-EX1Nete

Emulation probe conversion board necessary when using IE-780308-NS-EM1 on |E-78001-R-A

EP-78230GC-R

Emulation probe for 80-pin plastic QFP (GC-3B9, GC-8BT type)

EP-78054GK-R

Emulation probe for 80-pin plastic TQFP (GK-BE9 type)

EV-9200GC-80

Conversion socket for connecting target system board that is created for mounting 80-pin plastic
QFP (GC-3B9, GC-8BT type) and EP-78230GC-R

TGK-080SDW Conversion adapter for connecting target system board that is created for mounting 80-pin plastic
TQFP (GK-BE9 type) and EP-78054GK-R

ID78K0 Integrated debugger for |[E-78001-R-A

SM78KO0 78K/0 Series common system simulator

DF78054 Device file for uPD78054 Subseries

Note Under development

(4) Real-Time OS

RX78K/0

78K/0 Series real-time OS

MX78KO0

78K/0 Series OS
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(5)

Cautions on Using Development Tools
* The ID78K0-NS, ID78K0, and SM78K0 are used in combination with the DF78054.
» The CC78K/0 and RX78K/0 are used in combination with the RA78K/0 and DF78054.
* The NP-80GC and NP-80GK are the products of Naitou Densei Machidaseisakusho Co., Ltd. (TEL 044-822-
3813). Consult NEC sales representative for purchasing these products.
* The TGK-080SDW is a product of TOKYO ELETECH CORPORATION.
Reference : Daimaru Kogyo Corporation Tokyo electronic components (TEL 03-3820-7112)
Osaka electronic components (TEL 06-244-6672)
« For third party development tools, refer to 78K/0 Series Selection Guide (U11126E).
» The host machines and operating systems corresponding to each software are as follows.

Host Machine PC EWS
[0S] PC-9800 Series [Windows™] HP9000 Series 700™ [HP-UX™]
IBM PC/AT and its compatibles SPARCstation™ [SunOS™]

Software [Japanese/English Windows] NEWS™ (RISC) [NEWS-OS™]
RA78K/0 Note v
CC78K/0 Nete v
PG-1500 controller +Note —
ID78K0-NS v —
ID78K0 v v
SM78K0 v —
RX78K/0 Nete v
MX78K0 Nete N

Note DOS-based software
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CONVERSION SOCKET (EV-9200GC-80) DRAWING AND FOOTPRINT

Figure A-1. EV-9200GC-80 Drawing (for reference only)
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| EV-9200GC-80-G1E
ITEM| MILLIMETERS INCHES

A 18.0 0.709
B 14.4 0.567
c 14.4 0.567
D 18.0 0.709
E 4-C 2.0 4-C 0.079
F 0.8 0.031
G 6.0 0.236
H 16.0 0.63
| 18.7 0.736
J 6.0 0.236
K 16.0 0.63
L 18.7 0.736
M 8.2 0.323
N 8.0 0.315
o) 2.5 0.098
P 2.0 0.079
Q 0.35 0.014
R $2.3 $0.091
S $1.5 $0.059
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Figure A-2. EV-9200GC-80 Footprint (for reference only)

EV-9200GC-80-P1E

ITEM MILLIMETERS INCHES
A 19.7 0.776
B 15.0 0.591
C  |0.6510.02 x 19=12.3540.05 | 0.02623334 x 0.748=0.486 23355
D |0.65%0.02 x 19=12.35+0.05 | 0.0263955 x 0.748=0.486 3 505
E 15.0 0.591
F 19.7 0.776
G 6.0£0.05 0.2365:5%3
H 6.0£0.05 0.2365:5%3
| 0.35+0.02 0.014%381
J $2.36%0.03 $0.093535%
K $2.3 $0.091
L $1.57+0.03 $0.062°3%)

Caution Dimensions of mount pad for EV-9200 and that for target
device (QFP) may be different in some parts. For the
recommended mount pad dimensions for QFP, refer to
"SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY
MANUAL" (C10535E).
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CONVERSION ADAPTER (TGK-080SDW) DRAWING

Figure A-3. TGK-080SDW Drawing (for reference only)
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| Protrusion : 4 places

n (o]
m
ITEM MILLIMETERS  INCHES ITEM MILLIMETERS  INCHES
A 18.0 0.709 a 0.5¢19=0.5:0.10  0.02040748=037420004
B 11.77 0.463 b 0.25 0.010
c 0.5x19-9.5 0.020x0.748=0.374 c $5.3 $0.209
D 0.5 0.020 d $5.3 $0.209
E 0.5x19-9.5 0.020x0.748=0.374 e $1.3 $0.051
F 11.77 0.463 f $3.55 $0.140
G 18.0 0.709 g $0.3 $0.012
H 0.5 0.020 h 1.85+0.2 0.073+0.008
| 1.58 0.062 i 3.5 0.138
J 1.2 0.047 i 2.0 0.079
K 7.64 0.301 K 3.0 0.118
L 1.2 0.047 I 0.25 0.010
M 1.58 0.062 m 14.0 0.551
N 1.58 0.062 n 1.4+0.2 0.055+0.008
0 1.2 0.047 o 1.4+0.2 0.055+0.008
P 7.64 0.301 b h=1.8 ¢1.3 h=0.071 $0.051
Q 1.2 0.047 q 0~5° 0.000~0.197°
R 1.58 0.062 v 5.9 0.232
s $3.55 $0.140 s 0.8 0.031
T C20 C 0.079 t 2.4 0.094
U 12.31 0.485 u 2.7 0.106
v 10.17 0.400 v 3.9 0.154
w 6.8 0.268 TGK-080SDW-G1E
X 8.24 0.324
Y 14.8 0.583
z 1.4+0.2 0.055+0.008

note: Product by TOKYO ELETECH CORPORATION.
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* APPENDIX B. RELATED DOCUMENTS

Device Documents

Document Name

Document No.

Document No.

(English) (Japanese)
uPD78054, 78054Y Subseries User's Manual U11747E U11747J
uPD78052, 78053, 78054, 78055, 78056, 78058 Data Sheet U12327E u12327J
uPD78P054, 78P058 Data Sheet This document u10417J
78K/0 Series User’s Manual Instructions U12326E uU12326J
78K/0 Series Instruction Set — U10904J
78K/0 Series Instruction Table — U10903J
uPD78054 Subseries Special Function Register Table — u10102J
78K/0 Series Application Note Basic (IIl) U10182E u10182J

Floating Point Arithmetic Programs | IEA-1289 IEA-718

Development Tool Documents (User’s Manual)

Document Name

Document No.

Document No.

(English) (Japanese)

RA78K0 Assembler Package Operation U11802E u11802J

Assembly Language U11801E U11801J

Structured Assembly Language| U11789E U11789J
RA78K Series Structured Assembler Preprocessor EEU-1402 u12323J
CC78K0 C Compiler Operation U11517E U11517J

Language U11518E u11518J
CC78K/0 C Compiler Application Note Programming Know-how | EEA-1208 EEA-618
CC78K Series Library Source File — u12322J
PG-1500 PROM Programmer U11940E U11940J
PG-1500 Controller PC-9800 Series (MS-DOS™) based EEU-1291 EEU-704
PG-1500 Controller IBM PC Series (PC DOS™) based U10540E EEU-5008

|E-78K0-NS

To be prepared

To be prepared

|E-78001-R-EM

To be prepared

To be prepared

|E-780308-NS-EM1

To be prepared

To be prepared

|IE-780308-R-EM U11362E u11362J
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 Part User Open | U10092E u10092J
Interface Specifications
ID78K0-NS Integrated Debugger Reference To be prepared | U12900J
ID78K0 Integrated Debugger EWS based Reference — u11151J
ID78K0 Integrated Debugger PC based Reference U11539E U11539J
ID78K0 Integrated Debugger Windows based Guide U11649E u11649J

Caution
the latest versions are used in design work, etc.

The contents of the above documents are subject to change without notice. Please ensure that
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Embedded Software Documents (User’s Manual)

Document Name

Document No.

Document No.

(English) (Japanese)
78K/0 Series Real-time OS Basics U11537E uU11537J
Installation U11536E U11536J
78K/0 Series OS MX78K0 Basics U12257E u12257J

Other Documents

Document Name

Document No.

Document No.

(English) (Japanese)

IC Package Manual C10943X

Semiconductor Device Mounting Technology Manual C10535E C10535J
Quality Grades on NEC Semiconductor Devices C115831E C11531J
NEC Semiconductor Device Reliability/Quality Control System C10983E C10983J
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) | C11892E C11892J
Guide to Quality Assurance for Semiconductor Devices MEI-1202 —
Microcomputer Product Series Guide — u11416J

Caution
the latest versions are used in design work, etc.
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