DATA SHEET

RIEC MOS INTEGRATED CIRCUIT
1PD78052,78053,78054,78055,78056,78058

8-BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

The uPD78052,78053,78054,78055,78056 and 78058 are the uPD78054 subseries products of the 78K/0 series.

8-bit resolution D/A converter, timer, serial interface, real-time output port and interrupt functions.

The uPD78P054, a one-time PROM or EPROM product which can be operated in the same supply voltage range
as for the mask ROM product, and various development tools are also available.

Details of the function description, etc, are described in the following User’s Manual. Be sure to read it when

designing.
uPD78054 Subseries User's Manual: IEU-1356
78K/0 Series User’'s Manual Instruction: IEU-1372
FEATURES
¢ Large on-chip ROM & RAM
Items | Program Memory Data Memory
Products Name {(ROM} Internal High-Speed RAM | Butfer RAM | Internal Expanded RAM
uPD78052 16K bytes 512 bytes 32 bytes No
uPD78053 24K bytes 1024 bytes
uPD78054 32K bytes
uPD78055 40K bytes
uPD78056 48K bytes
pPD78058 60K bytes 1024 byte

» External memory expansion space: 84K bytes

Instruction execution time can be varied from high-speed (0.4 us) to ultra-low-speed (122 us)
* /O ports: 68 (N-ch open-drain : 4)

+ 8-bit resolution A/D converter : 8 channels

* 8-bit resolution D/A converter : 2 channels

« Serial interface : 3 channels

* Timer: 5 channels

* QOperating voltage range: 2.0to 6.0 V

APPLICATION

Pocket telephone, pager, printer, AV equipment, airconditioners, cameras, PPC, fuzzy home appliances, vending
machine, etc.

The information in this d t is subject to ch without notice.

Document No. 1C-3403A

(0. D. No. IC-8631A)
Date Published April 1995 P
Printed in Japan

The mark * shows major revised points.

© NEC Corporation 1994
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NEC ’ uPD78052, 78053, 78054, 78055, 78056, 78058

ORDERING INFORMATION

Part Number Package

uPD78052GC-xxx-389 80-pin plastic QFP (14 x 14 mm)
uPD78052GK-xxx-BE9 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
puPD78053GC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78053GK-xxx-BE9 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
puPD78054GC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
pPD78054GK-xxx-BE9 80-pin plastic TQFP ({fine pitch) (12 x 12 mm)
uPD78055GC-xxx-389 80-pin plastic QFP (14 x 14 mm)
uPD78056GC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)

¥ uPD78058GC-x%xx-3B9 80-pin plastic QFP (14 x 14 mm)

Remark xxx denotes the ROM code number.

BN Lu2?525 0072259 T3y WA
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

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.

: Products in Volume Production

For control
100-pin uPD78078 /l uPD78078Y / Timer added to the uPD78054, external interface functions

80-pin ,;-uPD‘78054:="’ Z 1PD78054Y 2: UART and D/A added to the pPD78014, I/O enhanced
64-pin ;. _#PD78018F: + uPD78018FY:  Low-voliage (1.8 V) cperation version of the 4 PD78014, with enhanced ROM and RAM variations

Y SV gyt Sy Iy e e——-
64-p!n uPD78014 uPD78014Y/  A/D and 16-bit timer added to the pPD78002
64-pin uPD78002 / ; I-lPD78002Yg Basic subseries for control
42/44-pin ¢+ puPD78083 ¢
2/44-pin L HOLITE b4 Internal UART, low-voltage (1.8 V) operation possible
78K/0
Series For FIP® driving
700-pin ’:'.;179—[57-85:2557 /O, FIP C/D of the uPD78044A enhanecd, display output total: §3
80-pin UPD78044A 6-bit U/D counter added to the uPD78024, display output total: 34
64-pin uPD78024 Basic subseries for FIP driving, display output total: 26
For LCD driving

I 100-pin uPD78064 l,'.,fpb.fgb'szi:' Subseries for LCD driving, internal UART

L For IEBus™
80-pin uPD78098 IEBus controlier added to the pPD78054

The major functional differences among the subseries are shown below.

Function Timer A/D D/A Serial o) I\Xﬁz. External

Name 8-bit | 16-bit| Watch | Watchdog Interface Value |E€XPansion
For Control | uPD78078 4ch 1ch 1ch ich 8-bit x 8ch | 8-bit x 2ch | 3ch (UART: 1ch){ 88 1.8V C

uPD78054 2ch 69 20V

pPD78018F — 2ch 53 1.8V

WPD78074 27V

uPD78002 —_ — 1ch

uPD78083 — 8-bit x 8ch 1ch (UART: 1ch)) 33 1.8V —
For FIP® uPD780208 2ch 1ch 1ch 1ch 8-bit x 8ch _ 2ch 74 27V —_
driving LPD78044A 68

uPD78024 54
For LCD uPD78064 2¢ch 1ch ch 1ch 8-bit x 8ch — 2ch (UART: 1ch){ 57 20V —
driving
For IEBus™ | uPD78098 2ch ich 1eh 1ch 8-bit x 8¢h | 8-bit x 2¢h | 3ch (UART: 1ch) | 69 27V c

M Ly27525 0072260 756 W
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NEC pPD78052, 78053, 78054, 78055, 78056, 78058

OVERVIEW OF FUNCTION

Product Name
ftem uPD78052 pPD78053 uPD78054 uPD78055 uPD78056 uPD78058

internal | ROM 16K bytes 24K bytes 32K bytes 40K bytes 48K bytes 60K bytes
memory | internal high-speed RAM 512 bytes ) 1024 bytes

Buffer RAM 32 bytes

internal expanded RAM None l 1024K bytes
Memory space 64 K bytes
General registers 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Instruction cycle On-chip instruction execution time cycle modification function

When main system
clock selected
When subsystem
clock selected
Instruction set + 18-bit operation

» Multiplication/division {8 bits x 8 bits,16 bits + 8 bits)
» Bit manipulation (set, reset, test, boolean operation)
» BCD correction, etc.

0.4 us/0.8 us/1.6 us/3.2 us/6.4 ps/12.8 us (at 5.0 MHz operation)

122 ps {at 32.768 kHz operation)

/O pornts Total : 69
« CMOS input : 2
« CMOS /O 1 63
* N-ch open-drain IfO 4

8-bit resoiution x 8 channels

8-bit resolution x 2 channels

3-wire/SBI/2-wire mode selectable: 1 channel

3-wire mode {on-chip max. 32 bytes automatic data transmit/receive function):
1 channel

3-wire/UART mode selectable: 1 channel

AJD converter
D/A converter
Serial interface

Timer « 16-bit timer/event counter : 1 channel
« 8-bit timer/event counter : 2 channels
« Watch timer : 1 channe!
+ Watchdog timer : 1 channel
Timer output 3 {14-bit PWM output x 1)
Clack output 19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.26 MHz, 2.5 MHz2, 5.0 MHz
(at main system clock 5.0 MHz operation)
32.768 kHz (at subsystem clock 32.768 kHz operation)
Buzzer output 1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz (at main system clock 5.0 MHz operation}
Vectored Maskable . "
A X Internal interrupt : 13, external interrupt : 7
interrupts interrupts
Non-maskable .
. internal interrupt : 1
interrupts
Software Internal interrupt : 1
interrupts
Test input Internal : 1, external : 1
Operating voltage range Voo=20t06.0V
Operating temperature range - 40 to + 85°C
Package = 80-pin plastic QFP {14 x 14 mm)
« 80-pin plastic TQFP (fine pitch) (12 x 12 mm)Note
* Note uPD78052, 78053, 78054
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NEC

©PD78052, 78053, 78054, 78055, 78056, 78058
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14.
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NEC LPD78052, 78053, 78054, 78055, 78056, 78058

1. PIN CONFIGURATION (TOP VIEW)

80-pin plastic QFP (14 x 14 mm]
80-pin plastic TQFP {fine pitch) {12 x 12 mm)

- O
o S
© BT oo on =S
xg2gc2 ~ e EE R ERER
§33%3;:.¢ Z22z2zz2z23z
TS s S - o 2882388 58
& & o o 4 T a X X 2 X X >4aaddaaaa e o
iTTTT]TIT ITTTTTTTTI
80 79 78 77 76 75 74 73 72 71 70 69 68 67 €6 65 64 63 62 61 ——
P15/ANIS Oet——e={ 1 60 |*+——O RESET
p1g/aNig o—l2 O 59 [*—e-0 P127/RTP7
P17/ANI7 O-e——1 3 5g f+—O P126/RTPB
AVss O—— 4 87 le—0 P125/RTP5S
P130/ANOQ O-—] 5 56 |e—s-0 P124/RTP4
P131/ANO1 Oe—=! § 55 |e—0 P123/RTP3
AVaer; O——{ 7 E5E55555 %% 54 [e——=0O P122/RTP2
P70/SI2/RD O~e——v1 8 99 99 8 98 9 8 53 [e—=0 P121/RTP1
S 83888282 2 8 52 |a——e0 P120/RTPO
P71/SO2/TxD O=—19 % § g g g § § § % % o
P72/SCKZIASCK O=—==] 10 88 a82gagag =0
P20/S11 O—{ 11 § § § § § § ¥ ¥ ¥ 60 ja—O P36/BUZ
X x X x x x X x x
P21/SO1 O 12 G b b o b b W @ 49 a0 P35/PCL
P22/SCKT Oe——wi 13 2232328388338 48 fe—e0 P32/TI2
P23/STB Ow—i 14 47 la——e-0O P33/TH
P24/BUSY O~ 15 46 jw——e0 P32/T02
P25/SI0/SBO C-=——=1 16 45 |e—0 P31/TO1
P26/SO0/SB1 O~e—s 17 44 |e—s-0 P30/TO0
P27/5CK0 O—= 18 43 le—e-0 P67/ASTB
P40/ADO Oee—w1 19 42 f=—0O PESAVAIT
P41/AD1 O=e—s] 20 41 |e—0 PES/VR
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
883888343z
SPIFSfFeEppERE BR 4

Cautions 1. IC (internally Connected) should be connected directly to Vss.
2. AVop pin should be connected to Voo pin.
3. AVss pin should be connected to Vss pin.
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NEC

uPD78052, 78053, 78054, 78055, 78056, 78058

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
RTPO to RTP7
INTPO to INTP6
T100, TI01
T, T12

TOO0 to TO2
SBO, SB1

S10 to SI2
500 to S02
SCKO to SCK2
RxD

TxD

ASCK

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

. Portd

: Porth

: Port2

: Port3

. Port4

: Portb

: Porté

: Port?

: Port12

. Port13

. Real-Time Output Port
: Interrupt From Peripherals
: Timer input

: Timer Input

: Timer OQutput

: Serial Bus

. Serial Input

: Serial Qutput

: Serial Clock

: Receive Data

: Transmit Data

1 Asynchronous Serial Clock

PCL

BUZ

STB

BUSY

ADO to AD7
A8 to A15
RD

WR

WAIT
ASTB

X1, X2
XT1, XT2
RESET
ANIO to ANI7
ANOO, ANO1
AVop

AVss
AVREF0,1

Voo

Vss

IC

: Programmable Clock

: Buzzer Clock

. Strobe

: Busy

. Address/Data Bus

: Address Bus

: Read Strobe

: Write Strobe

© Wait

¢ Address Strobe

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

: Analog Input

: Analog Output

: Analog Power Supply

: Analog Ground

: Analog Reference Voltage
. Power Supply

: Ground

: Internally Connected
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uPD78052, 78053, 78054, 78055, 78056, 78058

NEC

BLOCK DIAGRAM
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NEC

uPD78052, 78053, 78054, 78055, 78056, 78058

3. PIN FUNCTIONS

3.1 PORT PINS (1/2)

Dual-
Pin Name /0 Function Afer . .
Reset | Function Pin
POO Input Port 0 input only Input INTPO/TIO0
P01 Input/ 8-bit /O port Input/output can be specified bit-wise. Input INTP1/TION
P02 output Whenused asaninput port, pull-up resistor can INTP2
be connected by software.
P03 INTP3
P04 INTP4
P05 INTP5
P06 INTP6&
pp7Note 1 Input Input only tnput XT1
P10to P17 | Input/ Port 1 Input | ANIO to ANI7
output 8-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, pull-up resistor can be connected by
software,Note 2
P20 Input/ Port 2 Input sn
P21 output 8-bit input/output port. SO1
P22 Input/output can be specified bit-wise.

2 When used as an input port, pull-up resistor can be connected by SCK1
P23 software. STB
P24 BUSY
P25 S10/sBo
P26 S00/SB1
P27 SCKOo
P30 input/ Port 3 Input TO0
P31 output 8-bit input/output port. TO1

Input/output can be specified bit-wise.
P32 When used as an input port, pull-up resistor can be connected by TO2
P33 software. Ti
P34 Ti2
P35 PCL
P36 BUZ
P37 —

P40 to P47 | INPUV | Port 4 trput | ADO to AD7
output 8-bit input/output port.

Input/output can be specified in 8-bit unit.

When used as an input port, pull-yup resistor can be connected by

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

Notes 1. When using the PO7/XT1 pins as an input port, set 1in the bit 6 (FRC) of the processor clock control register.

On-chip feedback resistor of the subsystem clock oscillator shouid not be used.

2. When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input pins, use of the pull-up
resistor is cancelled automatically.

B L42?525 00v22kb 174 W
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NEC uPD78052, 78053, 78054, 78056, 78055, 78058

3.1 PORT PINS (2/2)

. . After Dual-
Pin Name o Function Reset | Function Pin
P50 to P57 | Input/ [Port5 Input | Ag o0 A15

output 8-bit input/output port.
LED can be driven directly.
Input/output can be specified bit-wise.
When used as an input port, pull-up resistor can be connected by software.
P60 Input/ Port 6 N-ch open-drain input/output | Input -
P61 output 8-bit input/outport port. input/output can port. On-chip pull-up resistor
be specified bit-wise. can be specified by mask
P62 option. LED can be driven
P63 directly.
P64 When used as an input port, Input RD
PES pull-up resistor can be WR
connected by software.
P66 WAIT
P67 ASTB
P70 Input/ Port 7 . Input S12/RxD
P71 output 3-bit input/output port. SO2/TxD
Input/output can be specified bit-wise.
P72 When used as an input port, pull-up resistor can be connected by software. SCK2/ASCK
P120 to P127 | input/ Port 12 Input m’pb to RTP7
output 8-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, pull-up resistor can be connected by software.
P130, P131 | Input/ Port 13 Input
output 2-bit input/output port.
input/output can be specified bit-wise.
When used as an input port, pull-up resistor can be connected by software.

10
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

3.2 OTHER PINS (1/2)

) After Dual-
Pin Name 110 Function Reset | Function Pin
INTPO Input External interrupt input by which the effective edge (rising edge, falling edge,| Input POO/TI00
INTP1 or both rising edge and falling edge) can be specified. PO1/TION
INTP2 P02
INTP3 P03
INTP4 P04
INTPS P05
INTP& P06

S0 Input Serial interface serial data input. Input P25/SB0
SN P20
SI2 P70/RxD
SO0 Output Serial interface serial data output. Input P26/SB1

SO P21
S02 P71/TxD
SBO Input Serial interface serial data input/output. Input P25/S10
SB1 Joutput P26/S00
'SCKo- Input Serial interface serial clock input/ output Input P27
ScKd foutput - p22
'SCK2 P72/ASCK
STB Output Serial interface automatic transmit/receive strobe output. input P23
BUSY Input Serial interface automatic transmit/receive busy input. input P24
RxD Input Asynchronous serial interface serial data input. Input P70/S12
TxD Output Asynchronous serial interface serial data output. input P71/502
ASCK input Asynchronous serial interface serial clock input. Input P72/SCK2
TI00 Input External count clock input to the 16-bit timer {TMO) Input POO/INTPO
TI01 Capture trigger signal input to the capture register (CR00) POV/INTP1
Ti1 External count clock input to the 8-bit timer (TM1) P33
TI2 External count clock input to the 8-bit timer (TM2) P34
TOD Output 16-bit timer output (dual-function as 14-bit PWM output) Input P30
TO1 8-bit timer output P31
TO2 ’ P32
PCL Output Clock output {for main system ciock, subsystem clock trimming). Input P35
BUZ Output Buzzer output. Input P36
RTPO to RTP7| Output Real-time output port by which data is output in synchronization with a Input | P120 to P127
trigger.
ADO to AD7 | input Low-order address/data bus at external memory expansion. Input P40 to P47
foutput
A8 to A15 | Output High-order address bus at external memory expansion. Input P50 to P57
TR—D_ Qutput External memory read operation strobe signal output. tnput P64
WR External memory write operation str .oe signal output. P65
11
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NEC uPD78052, 78053, 78054, 78056, 78055, 78058

3.2 OTHER PINS {2/2)

After Duai-
Pin Name o] Function Reset | Function Pin
WAIT Input Wait insertion at external memory access. Input P66
ASTB Output | Strobe output which latches the address information output at port 4 to input P67
access external memory.

ANID 10 ANI7| Input A/D converter analog input. Input | P10 to P17
ANOO, ANO1| Output | p/A converter analog output. Input | p13g, P133
AVREF0O Input A/D converter reference voltage input. - —_
AVREF1 Input | D/A converter reference voltage input. — -
AVoo - A/D converter analog power supply. Connected to Voo — —
AVss - A/D converter ground potential. Connected to Vss — —
RESET Input | system reset input. — —

X1 Input Main system clock oscillation crystal connection. — —
X2 -— —_ —
XT1 Input | subsystem clock oscillation crystal connection. Input PO7
XT2 — - —_
Voo - Positive power supply. — _—
Vss - Ground potential. — —_
Ic - Internal connection. Connect to Vss directly. _— —
12
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

3.2 PIN YO CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS

The input/output circuit type of each pin and recommended connection of unused pins are shown in Table 3-
1.

For the input/output circuit configuration of each type, see Figure 3-1.

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

Pin Name :;f::f;;ppt: /o] Recommended Connection when not Used
POO/INTPO/TI00 2 input Connected to Vss.
PO1/INTP1/TI01 8-A Input/output Independently connected to Vss through resistor.
PQO2/INTP2
PO3/INTP3
PO4/INTP4
PO5/INTPS
POG/INTPS6
PO7/XT1 16 Input Connected to Voo or Vss.
P10/ANIO to P17/ANI7 11 input/output Independently connected to Voo or Vss through
resistor,
P20/Sh1 8-A
P21/501 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/S10/SBO 10-A
P26/S00/SB1
P27/SCKO
P30/TO0 5-A
P31/TO1
P32/TO2
P33/T11 8-A
P34/TI2
P35/PCL 5-A
P36/BUZ
P37
P40/ADO to P47/AD7 . 5-E Independently connected to Voo through resistor.
P50/A8 to P57/A15 5-A independently connected to Voo or Vss through resistor.
P60 to P63 13-B Independently connected to Voo through resistor.
P64/R—D 5-A independently connected to Voo or Vss through resistor.
PES/WR
PBB/WAIT
P67/ASTB

13
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NEC uPD78052, 78053, 78054, 78056, 78055, 78058

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

Pin Name '(;?::{::;pp‘: /O Recommended Connection when not Used
P70/S12/RxD 8-A input/ Independently connected to Voo or Vss through resistor.
P71/SQ2/TxD 5-A output
P72/SCK2/ASCK 8-A
P120/RTPO to T BA input/

P127/RTP7 output
* P130/ANOO , 12-A Input/ Independently connected to Vss through resistor.

P131/ANO1 output

R_ESF 2 Input -
XT2 16 —_ Leave open,
AVREFO — Connected to Vss.
AVREF1 Connected to VoD.
AVop
AVss Connected to Vss.
Ic Connected to Vss directly.

14

B L427525 0072271 531 M

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




Type 5-A Vb

pullup
enable D l Pch

data

INJOUT
output -chi
disable

input ;

Type 10-A Voo

pullup
enable DO {E=pen

data—-—— ch
IN/OUT
open drain
output disable

enable
Type &-E Voo
pullup D I
enable Pch
Voo
data —{ »{f=rcn
INJOUT
output -ch
disable

Type 11

Von
puliup D o I
enable -ch

data

P-ch

0 [N/OUT

output

disable P-ch .L
Comparator

;;Nh

Vrer (Threshold Voltage)

inptﬁﬂ_—

enable

NEC uPD78052, 78053, 78054, 78055, 78056, 78058
Figure 3-1. Pin Input/Output Circuits (1/2)
Type 2 Type 8-A
Voo
pullup D l
enable P-ch
IN
Voo
data :D)_I Pch
IN/OUT
output _chl
Schmitt-Triggered Input with Hysteresis Characteristic disable
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Figure 3-1. Pin Input/Output Circuits {2/2)

Type 12-A

Type 16

Voo
e .’>°—|§ e b
Voo .

cut-off

perl

data

ElT T [>o
. o INJOUT Dc

output %«:h

disable

input g Pch 2 o

enable  Analog Output XT1 XT2
Voltage
N-ch =
Type 13-B
Voo
-
Mask | s
[Option] 4
—O IN/OUT
data
output disapa ———3 ][ n<n
Voo

Middle-High Voltage Input Buffer
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4. MEMORY SPACE
Figure 4-1 shows the uPD78052/78053/78054/78055/78056/78058 memory map.

Figure 4-1. Memory Map

A FFFFH
Special Function Register:
(SFR) 256 x 8 bits
FFOOH -
Use Prohibited
FEEQOH [
FEDFH R
Internal Expanded RAM
= 1024 x 8 bits [~ Note 1
mmmmH b Note 2
mmmmH - 1 Use Prohibited
Use Prohibited FOOOH B
FAEQH
‘Data Memory FADFH nnnnH I l
Space - Program Area
FACOH § 1000H |
FABFH OFFFH I
Use Prohibited —
_— ALLF Entry A -
FABOH CALLF Entry Area -
FA7FH 0800H
07FFH
ey Program Area =L
== External Memory == = 9 -
Program Memory 0080H
Space 007FH
nnnnH + 1
nnnnH CALLT Table Area
0040H
003FH
= internal ROM Note 3
Vector Tabie Area
Y 0000H 0000H

Remark Shaded area indicates internal memory.

Notes 1. uPD78058 only
2. When the external device expansion function is used with the uPD78058, set the internal ROM capacity
to 56K bytes using the memory size switching register.
3. The internal ROM capacity and internal high-speed RAM capacity depend on the products (see the next
table).

17
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Relevant Product Name *1 Internal ROM Last Address Internal RAM First Address
nnnnH mmmmH
uPD78052 3FFFH FDOOH
uPD78053 SFFFH FBOOH
nPD78054 7FFFH
HPD78055 9FFFH
uPD78056 BFFFH
uPD78058 EFFFH

18
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5. PERIPHERAL HARDWARE FUNCTION FEATURES

5.1 PORTS

The following 3 types of I/O ports are available.
+ CMOS input (P00, P07)

2
+ CMOS input/output (P01 to P06, port 1 to port 5, P64 to P67, port 7, port 12, port 13) : 63
« N-channe! open-drain input/output (P60 to PE3) 4
Total 1 69

Table 5-1. Port Functions

Name Pin Name Function
Port 0 P00, PO7 Dedicated input port pins
P01 to P06 input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be used by software.
Port 1 P10 to P17 input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be used by software.
Port 2 P20 to P27 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be used by software.
Port 3 P30 to P37 Input/output port pins. Input/output specifiable bit-wise. )
When used as input port pins, on-chip pull-up resistor can be used by software.

4} Port 4 P40 10 P47 Input/output port pins. Input/output specifiable in 8-bit units.

; When used as input port pins. on-chip puli-up resistor can be used by software.
Test flag {KRIF) is set to 1 by falling edge detection.

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

When used as input port pins, on-chip pull-up resistor can be used by software.
LED direct drive capability.

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

On-chip pull-up resistor can be used by mask option.
LED direct drive capability.

| PB4 to P67 Input/output port pins. Input/output specifiablie bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be used by software.
Port 7 P70 to P72 Input/output port pins. Input/output specifiable bit-wise.

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

Port 13 P130, P131 Input/output port pins. Input/output specifiable bit-wise.

|
|
\ When used as input/output port pins, on-chip pull-up resistor can be used by software.
‘ When used as input/output port pins, on-chip pull-up resistor can be used by software.
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5.2 CLOCK GENERATOR

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

- The instruction execution time can also be changed.
« 0.4 us/0.8 us/1.6 us/3.2 us/6.4 us/12.8 us (main system clock: at 5.0 MHz operation)

= 122 us (subsystem clock: at 32.768 kHz operation)

Figure 5-1. Clock Generator Block Diagram

XT1/P07 ©—=

Subsystem | 4,
Ciock

Oscillator

XT2 ©—

X1 @—={Main System] fx

Watch Timer, Clock
Output Function

Prescaier

Clock 7 Clock to Peripheral
Selector Prescaier
X2 ©—]Oscillator ot Hardware
Scaler ™ B fox| fxx | fox|fxr Lot
1 - 2| 27| 2°| 2¢|2
I ] Standby .
STOP 2 Selector]... \é\{an Control CPU Clock
T ircuit (CPU)
To INTPO

5.3 TIMER/EVENT COUNTER

Sampiling Clock

The uPD78052/78053/78054/78055/78056/78058 incorporate 5 channels of the timer/event counter.

* 16-bit timer/event counter
- 8-bit timer/event counter

» Watch timer
* Watchdog timer

: 1 channel
: 2 channel
: 1 channel
: 1 channel

Table 5-2. Types and Functions 6f Timer/Event Counter

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

Type

Interval timer 1 channel 2 channels 1 channel 1 channel

External event counter 1 channel 2 channels _ —
Function

Timer output 1 output 2 outputs _ _

PWM output 1 output — -_— I

Pulse ampitude measurement 1input -_— _ _—

Square wave output 1 output 2 outputs —_— E—

Ono-shot pulse output 1 output —_— _ _

Interrupt request 2 2 2 1

20
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Figure 5-2. 16-Bit Timer/Event Counter Biock Diagram

S Internal Bus S

U INTP1
TIO1/POY/INTP1 @ 16-Bit Capture/
Selector fe]  Compare Register
re} {CROO) INTTMOO
A \—l—'\
PWM pulse =
Match
) Output Output Control
Watcho’l;;:r;z; Control Circuit _© TOOP30
Circuit .
2fxx
fxx .
Selector b 6-Bit Timer Register
fxx/2 (TMOL)
2
a2 1—— Cleer Selector '
Edge |
T100/PO0ANTPO © perector H1 Match<, >~ NTTMOT
INTPO
~
16-Bit Capture/
Compare Register
(CRQ1)

g

S Interna! Bus S

Figure 5-3. 8-Bit Timer/Event Counter Block Diagram

g Internal Bus S
lL INTTM1

8-Bit Compare NS
Register (CR10} 8-Bit Compare j
Register (CR20)
! Output
Match' Selector]e— Control .@T02/P32
ﬁ Match Circuit
24029 [ ﬁ INTTM2
. Selector | & Bit Timer ]
W2V ] Register 1 (TM1) S5t Trrer
TI/P33 @) o SelectontT Register 2 (TM2)
Clear
fof2-Fxnf29 .
E-:lector
fu2" JSelector-
TI2/P34 (O
Qutput
Control *@TOVP:3 L
N 7 N 7 Circuit

g Internal Bus S
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_Figure 5-4, Watch Timer Block Diagram

*

N
S

Selector [—= 5-Bit Counter
Fod2? i : Sel INTWT
Selector Prescaler ’ elector f—

b ] ‘ L

A
2!]

—
j¢
s
£

fw

6

-
j£
td
-
i3

~
™
L8]
ol
~N
~
)
«|
N
|

Selector INTTM3

To 16-Bit Timer/
Event Counter

Figure 5-5. Watchdog Timer Block Diagram

-
£l

Prescaler

N
i

e
]
|
H
-~
i
.y
i3
.
2

I_. INTWDT

— Maskable
Interrupt Request

o

2
"

S

~
IS
N
4
~N
~
~N
=)
~

. Control —_
Selector |—] 8-Bit Counter  }—e] Circuit }—= RESET

INTWDT
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Interrupt Request
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Power ed

5.4 CLOCK OUTPUT CONTROL CIRCUIT
The clock with the following frequency can be output as a ciock output.

* 19.5 kHz/39.1 kHz/78.1 kHz/156 kHz/313 kHz/625 kHz/1.25 MHz/2.5 MHz/5.0 MHz {main system clock: at 5.0
MHz operation)

» 32.768 kHz (subsystem clock: at 32.768 kHz operation)

Figure 5-6. Clock Output Contro! Circuit Configuration

fex /2

£ /22

s

fc/2°

Selector Synchronization Output Control 2
fcf2 ecto Circuit Circuit & PCLPSS

f0c/2°
/28

£ /27

]

txr

5.5 BUZZER OUTPUT CONTROL CIRCUIT
The clock with the following frequency can be output as a buzzer output.
* 1.2 kHz/2.4 kHz/4.9 kH2/9.8 kHz (main system clock: at 5.0 MHz operation)

Figure 5-7. Buzzer Output Control Circuit Block Diagram

Qutput Control =
Seiector Circuit BUZ/P36
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5.6 A/D CONVERTER )
An A/D converter of 8-bit resolution x 8 channels is incorporated.
" The following two types of the A/D conversion operation start-up methods are available.
« Hardware start
» Software start

Figure 5-8. A/D Converter Block Diagram

Series Resistor String

. I
ANIOP10 (O)—= Sample & Hold Circuit ! | () Ao
l_ ———————— | | l AVrero
ANIPI ©—’ \ | Voltage Comparator | ! !
. ! !
ANIZP12 (@) —] ——0 1T : | |
ANI3/P13 (O)—= ! ; : ,'Srap | |
Seiector| | | Selector) | |
ANI4/P14 (O— W ___TIT_ | ! : :
ANIEP15 (O)—= | ! |
ANI&/P16 @—- Succesive Approxmation ! : ! AV
i |
ANl7/P17@——~ Register (SAR) R ss
4
INTP3/P03 (O)— Detection Control INTAD
Circuit Circuit
\ INTP3
V4 .
A/D Conversion
Result Register (ADCR)

_
( o o (
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5.7 D/A CONVERTER

A D/A converter of 8-bit resolution x 2 channels is available.
Conversion method is R-2R resistor ladder method.

Figure 5-9. D/A Converter Block Diagram

AVAer @——- ’\/\/\, @ ANON
; )
‘ Selector '
| A
‘ DACSn
} Write
AVss C:)—— INTTMx
D/A Conversion Value Set Register n DAM
(DACSn) m
D/A Converter
Mode Register
& internal Bus

)

0
4,
1

x 3 3
"
N O

v

5.8 SERIAL INTERFACES

3 channels of the clocked serial interface are incorporaied.
« Serifal interface channel 0
» Serifal interface channel 1
» Serifal interface channel 2

Table 5-3. Types and Functions of Serial Interface

Function

Serial Interface Channel 0
3-Wired serial /O mode

Serial Interface Channel 1

Serial Interface Channel 2

QO (MSB/LSB first switchable) | O (MSB/LSB first switchable)

O (MSB/LSB first switchable)

3-Wired serial /O mode with auto-
matic transmission/reception
function

O (MSB/LSB first switchable)

SBI (serial bus interface) mode O (MSB first)

2-wired serial /O mode O {MSB first)

Asynchronous serial interface
(UART) mode

O (Dedicated baud rate
generator incorporated)

M Ly27525 0072282 317 M
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Figure 5-10. Serial Interface Channel 0 Block Diagram

( g
U

Selector Serial I/0 Shift Output |

Register 0 (SIQ0) Latch
SO0/SB1/P26 @—«Ez— ? ;
Y Busy/Acknowiedge

] Selector Bus Release/Command/ Output Circuit
SCKO/P27 @—E

SI0/SBO/P25 (O)—

Acknowledge Detection
Circuit _]
Interrupt
Request INTCS10
¢ Serial Clock Counter Signal
Generator

—

Serial Clock
Control Circuit

¢ fox/2-5x/2°

Selector TO2

Figure 5-11. Serial Interface Channel 1 Block Diagram
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)
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Handshake
Control
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ll 5-Bit Counter I
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|
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Interrupt Request INTCSI1
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/N 1 /24 /2
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Figure 5-12. Serial Interface Channel 2 Biock Diagram

S Internal Bus L)
il U
Receiv&)%;;fsﬁég;e gister Direction Control Circuit
i U
Direction Control Circuit Transr{_\&glhsiflgzigismr
w il
% RxD/SI12/P70 @ ’l> Receive (S;;\‘;)Hegister Transmit Control Circuit ——s |NTST
‘1 TxD/S02/P71 (O) d
: o \J —=i Receive Controt Circuit : :z:ziﬁNTCSlz
| f
j Asck/SCRePr2 © L§ Contral Cheit

Baud Rate
Generator <: Frox-Fr0/2'0

5.9 REAL-TIME OUTPUT PORT FUNCTIONS

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

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

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

S Internal Bus S

T\ P

INTPZ ——— ! Real-Time Output|Real-Time Output
INTTM1 — o] OQutput Trigger Buffer Register | Buffer Register
Control Circuit Higher 4 Bits Higher 4 Bits

INTTMZ — (RTBH) (RTBL)

| .
Real-Time Qutput Port Made
l Reqister (RTPM)
A

Output Latch
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6. INTERRUPT FUNCTIONS AND TEST FUNCTIONS
6.1 INTERRUPT FUNCTIONS
There are 22 interrupt functions of three different kinds, as shown below.

« Non-maskable interrupt: 1
« Maskable interrupt: 20
« Software interrupt: 1

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

Note 1 Basic
Interrupt Source
Interrupt Type Default Internal/ Vector Table Configuration
Priority Name Trigger External Address Type Note2
Non-maskable _— INTWDT | Watchdog timer overflow Internal 0004H A
(watchdog timer mode 1 selected)
Maskable 0 INTWDT | Watchdog timer overflow B
(interval timer mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 000EH
6 INTPS 0010H
7 INTP6 0012H
8 INTCSIO | End of serial interface channel 0 Internal 0014H B
transfer
9 INTCSI1 | End of serial interface channel 1 0016H
transfer
10 INTSER | Generation of serial interface chan- 0018H
nel 2 UART receive error
11 . INTSR End of serial interface channel 2 001AH
UART reception
End of serial interface channel 2 3-
INTCSI2 wire transfer
12 INTS End of serial interface channel 2UART - 001CH
transmission

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simulta-
neously. 0 is the highest order and 18, the lowest.
2. Basic configuration types A to E correspond to A to E in Fig. 6-1, respectively.
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Table 6-1. Interrupt Source List (2/2)

Note 1 Basic
Interrupt Source
Interrupt Type De.faL‘:lt Internal/ Vector Table Configuration
Priority Name Trigger External Address Type Note 2
13 INTTM3 | Reference time interval signal from | Internal 001EH B
watch timer ]
14 INTTMOO | Generation of match signal of 16-bit 0020H
timer register and capture/compare
register (CRO0)
15 INTTMO1 | Generation of match signal of 16-bit 0022H
timer register and capture/compare
register (CR0O1)
16 INTTM1 | Generation of match signal of 8-bit 0024H
timer/event counter 1
17 INTTM2 | Generation of match signal of 8-bit 0026H
timer/event counter 2
18 INTAD |End of conversion by A/D converter 0028H
Software - BRK BRK instruction execution Internal 003EH E

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simultanecusly.
0 is the highest order and 18, the lowest. ‘
2. Basic configuration types A to E correspond to (A) to (E} in Figure 6-1, respectively.
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Figure 6-1. interrupt Function Basic Configuration{1/2)

{A) Internal non-maskable interrupt

(B) Internal maskable interrupt

g Interna! Bus 5
Interrupt Priority Control ng‘gslab‘e
Reauest Cireuit Generator
Standby Release
Signal
g Internal Bus 48
MK IE PR ISP

1_1

[_J

Interrupt IF ) Priority Control ngtr:rszable
Request Circuit Generator
Standby Release
Signal
{C) External maskable interrupt (INTPO)
g Internal Bus S
i 1 ! Vo1
Sampling Clock{ | Eaternal Interrupt
Select Register | | Mode Register MK IE PR 1sp
(SCS) {INTMO)
l } {L N Vector Table
Priority Control
Interrupt ; Edge | } A Address
Request élaggshnn (D:ﬁéi?tt'on IF Circuit Generator
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Figure 6-1. Interrupt Function Basic Configuration(2/2)

(D) External maskable interrupt (except INTPO)

& Internal Bus S
L { | ' '
L]

Eaternal Interrupt

Mode Register MK IE PR ISP

(INTMQ)

{} . Vector Table
Priority Control
Interrupt Edge Detection IF ] Ci:cu}ty Address
Request Circuit Generator
Standby Rel
Signal
(E) Software interrupt
S Internal Bus S
3
Priority Vector Table
Interrupt _______l Contral Address
Request Circuit Generator
IF @ Interrupt request flag
IE : Interrupt enable flag

ISP : In-service priority flag
MK : interrupt mask flag
PR : Priority specification flag
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6.2 TEST FUNCTIONS
. There are two test functions as shown in Table 6-2.

Table 6-2. Test Input Source List

Test Input Source

Internal/External

Name Trigger
INTWT Watch timer overflow _ internal
INTPT4 Port 4 falling edge detection External

Figure 6-2. Test Function Basic Configuration

S Internal Bus S
Y l
MK
interrupt gitgrr:glby Release

Request IF

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

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

8. STANDBY FUNCTION

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

* HALT mode : The CPU operating clock is stopped.

The average consumption current can be reduced by intermittent operation in combination
with the normal operating mode.
* STOP mode : The main system clock oscillation is stopped. The whole operation by the main system clock

is stopped, so that the system operates withultra-low power consumption using only the
subsystem clock.

Figure 8-1. Stand-by Function

Main System Css=1 ( Subsysterr':‘ Clock
1 3 ote
Clock Operation TS5=0 Operation
STOP HALT HALT
anterrupt Instruction Instruction Instruction
equest Interrupt Interrupt
Request Request

STOP Mode
{Main system clock
oscillation stopped}

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

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

Note The power consumption can be reduced by stopping the main system clock. When the CPU is operating
on the subsystem clock, set the MCC to stop the main system clock. The STOP instruction cannot be used.

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

9. RESET FUNCTION

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

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

Second [HL + Byte!
Operand | woyte | A | % | st | sadar |teddris| psw | E | U M+ Blgagarsl 1 | Nonme
First [HL + C}
Operand
A ADD MOV MOV MOV MOV MOV MOV MOV MOV ROR
ADDC XCH XCH XCH XCH XCH XCH XCH ROL
SuB ADD ADD ADD ADD ADD RORC
SUBC ADDC ADDC | ADDC ADDC | ADDC ROLC
AND SuUB susB SuB sSuB SuB
OR SUBC SUBC | SUBC SUBC | suBC
XOR AND AND AND . AND AND
CMP OR OR OR OR OR
XOR XOR XOR XOR XOR
CMP CMP CMP CMP cmP
r MOV MOV INC
ADD DEC
ADDC
SuUB
suscC
AND
OR
XOR
cwMmP
[al DBNZ
sfr MOV | MOV
saddr MOV MOV DBNZ INC
ADD DEC
ADDC
suB
SuUBC
AND
OR
XOR
CMmP
laddrié MOV
PSW MOV MOV PUSH
POP
IDE] MOV
[HL} MOV ROR4
’ ROL4
[HL + Bytel MOV
[HL + B]
[HL + C]
X MULU
c DIVUW

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

Second instruction
First instruction #word AX rp Nete sfrp saddrp taddr16 SP None
AX ADDW MOVW MOVW MOVW MOVW MOVW
SUBW XCHW
CMPW
P MOVW MOV Note INCW, DECW
‘ PUSH, POP
| strp MOVW MOVW
“ saddrp MOVW MOVW
! laddr16 MOVW
SP MOVW MOVW

Note Only when rp = BC, DE or HL

{3) Bit manipulation instruction
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

Second instruction . X
———\ A bit sfr.bit saddr.bit PSW.bit [HLLbit Cy $addr16 None
First instruction
A.bit MOV1 BT SET1
BF CLR1
BTCLR
sfr.bit MOV1 BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT SET1
BF CLR1
BTCLR
PSW . bit MOV1 BT SET1
BF CLR1
BTCLR
[HL].bit MOV1 BT SET1
BF CLR1
BTCLR
cy MOV MOV1 MOoV1 MOV1 MOV SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1

(4) Call instruction/branch instruction
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DBNZ

Second instruction|  py laddri6 | laddr1l |  laddrs] Saddr16
First instruction
Basic instruction BR CALL CALLF CALLT BR, BC, BNC
BR BZ, BNZ
Compound BT, BF
instruction BTCLR
DBNZ
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{5) Other instructions .
ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, DI, HALT, STOP
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11. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C}

Parameter Symbol Test Conditions Rating ‘ Unit
Supply voltage Vob -0.3to+ 7.0 | \Y
AVoo ~0.3to Voo + 0.3 | v
AVrero -0.3 10 Voo + 0.3 | v
AVhers -0.3 to Voo + 0.3 A
AVss -0.310+0.3 \Y
Input voltage Vn P00 to P07, P10 to P17,P20 to P27, P30 toP37, P40 to P47, -0.3 to Voo + 0.3 Y
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 -0.310+16 v
Output voltage Vo ~0.3to Voo + 0.3
Analog input voltage] Van P10 to P17 | Analog input pin AVss -0.3 to AVrero + 0.3 Vv
Output low 1 pin ~10 mA
surrent high PO1 to P0G, P30-P37, P56, P57, P60 to P67, P120 to P127 total 15 mA
P10 to P17, P20 to P27, P40 to P47, P50 to P55, -18 mA
P70 to P72, P130, P131 total .
Output looNote 2| q pin Peak value 30 ~ mA
current low Effective value 15 mA
P50 to PSS total Peak value 100 mA
Effective value 70 mA
P56, P57, P60 to PE3 total Peak value 100 mA
Effective value 70 mA
P10 to P17, P20 to P27, P40 to P47, Peak value 50 mA
P70 to P72, P130, P131 total Effective value 20 mA
P01 to P06, P30 to P37, P64 to P67, Peak value 50 mA
P120 to P127 total Effective value 20 mA
Operating ambient | Ta —40 to +85 °C
temperature
Storage Tug —65 10 +150 °C
temperature

Note Effective value should be calculated as follows: {Effective value] = [Peak value] x Vduty

Caution Product quality may suffer if the absolute maximum rating is exceeded for even a single parameter or
even momentarily. That is, the absolute maximuam 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.
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MAIN SYSTEM CLOCK OSCILLATION CIRCUIT CHARACTERISTICS (Ta = —40 to 85 °C, Voo = 2.0 to 6.0 V]

Resonator gﬁiz?:mended Parameter Test Conditions MIN. | TYP. | MAX. | Unit
Ceramic X1 X2 Vg Oscillator Voo = Oscillator 1.0 5.0 MH:z
resonator \ R ; frequency (fX) Note t voltage range
i 1
Lo
1=C1 :C2, Oscillation After Voo reaches oscil-
1 | 4 ms
————— 3 stabilization time Nete2 | lator voltage range MIN.
Crystal Oscillator 1.0
resonator frequency (£X) Note 1 ‘ 5.0 MHz
Oscillation Voo = 4.5 t0 6.0 V 10
stabilization time Note 2 30 ms
External X1 input
1.0
clock | I frequency {fX) Note 1 5.0 MHz
X1 X2
X1 input
UPD74HCUO4 high/low level width 85 500 ns
(tXH, tXL)

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

Cautions 1.
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When using the main system clock oscillator, wirinin the area enclosed with the broken line should
be carried out as follows to avoid an adverse effect from wiring capacitance.

« Wiring should be as short as possible.

« Wiring should not cross other signal lines.

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

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

« Do not fetch a signal from the oscillator.

. When the main system clock is stopped and the system is operated by the subsystem clock, the

subsystem clock should be switched again to the main system clock after the oscillation stabilization
time is secured by the program.

BN Lu27525 0072295 T75 WA



NEeC

uPD78052, 78053, 78054, 78055, 78056, 78058

SUBSYSTEM CLOCK OSCILLATION CIRCUIT CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

Resonator | Recommended Circuit

Parameter

Test Conditions

(tevh, txTi)

MIN. TYP. MAX. Unit
Crystal i
ve Oscillator 32 32.768 35 kHz
resonator frequency (fxr) Note 1
Oscillation Voo = 4.5t0 6.0V 1.2 2
s
stabilization time Note2 0
External XT1 input 10
clock XT1 XT2 frequency (fxr) Note 1 32 0 kHz
XT1 input
high/low level width 5 15 HS

Notes 1. Indicates only oscillation circuit characteristics. Refer to “AC Characteristics” for instruction execution

time.

2. Time required to stabilize oscillation after Voo reaches oscillator voltage MiN.

Cautions 1.

be carried out as follows to avoid an adverse effect from wiring capacitance.

+ Wiring should be as short as possible.
« Wiring should not cross other signal lines.

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

+ Do not fetch a signal from the oscillator.

When using the subsystem clock oscillator, wiring in the area enclosed with the broken line should

2. The subsystem clock oscillation circuit is a circuit with a low amplification level,more prone to
misoperation due to noise than the main system ciock.
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RECOMMENDED OSCILLATION CIRCUIT CONSTANT

(1) 4PD78052, 78053, 78054, 78055, 78056

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

Recommended Oscillator
Manufacturer | Product Name f::;ency Circuit Constant Voltage Range Remarks
C1 (pF} C2 {pF) R1 (k) MIN_ (V) MAX. (V)
Murata Mfg. | CSA5.00MG 5.00 30 30 0 2.0 6.0
Co., Ltd. CST5.00MGW 5.00 On chip | On chip 0 2.0 6.0 Capacitor on chip
Kyocera KBR-5.0MSA 5.00 33 33 0 2.0 6.0 Lead type
KBR-5.0MKS 5.00 On chip | On chip 0 2.0 6.0 Capacitor on chip, tead
type
KBR-5.0MWS 5.00 On chip | On chip 0 2.0 6.0 Capacitor on chip, lead
type
PBRC 5.00A 5.00 33 33 0 2.0 6.0 Chip type
* TDK Corp. CCR4.0MC3 4.00 On chip | On chip 0 2.0 6.0 Capacitor on chip
CCR5.0MC3 5.00 On chip | On chip 0 2.0 6.0 Capacitor on chip
MAIN SYSTEM CLOCK: CRYSTAL RESONATOR (Ta = =10 to + 70 °C)
Recommended Oscillator
Manufacturer | Product Name ;r/(le::;ency Circuit Constant Voltage Range
C1(pF) C2 (pF} R1 (k) MIN. (V) [ MAX. (V)
Daishinku SMD-48 3.579545 27 27 1.5 2.0 6.0
* SUBSYSTEM CLOCK: CRYSTAL RESONATOR (Ta = -10 to + 70 °C)
Recommended Oscillator
Manufacturer | Product Name f;ne::)ency Cireuit Constant Voltage Range
C1 {pF) C2 (pF} R1 (k) MIN. (V} MAX. (V)
Daishinky | DT-38 32.768 27 20 330 2.0 6.0
(1TA252E00)
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MAIN SYSTEM CLOCK: CRYSTAL RESONATOR (Ta = —40 to + 85 °C)

Recommended Oscillator
Frequency i
Manufacturer | Product Name (MH2) Circuit Constant Voltage Range Remarks
C1 (pF) C2 (pF) R1 (kQ) MIN. {V} MAX. (V)
Kyocera PBRC4.18A 4,19 33 33 0 2.0 6.0
PBRC4.198 4.19 On chip | On chip 0 2.0 6.0 Capacitor on chip
KBR-4.19MSA 4.19 33 33 0 20 6.0
KBR-4.19MKS 4.19 On chip |{ On chip o] 2.0 6.0 Capacitor on chip
PBRC4.91A 4.91 33 33 0 2.0 6.0
PBRC4.91B | 4.91 On chip { On chip 0 2.0 6.0 Capacitor on chip
KBR-4.91MSA 4.91 33 33 0 2.0 6.0
KBR-4.91MKS 4.91 On chip | On chip 0 2.0 6.0 Capacitor on chip
CAPACITANCE (Ta = 25°C, Voo = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
input Cin f=1MHz 15 pF
capacitance Measured pins retured

. o0V,
Input/Qutput | Cio f=1MHz P01 to P06, P10 to P17, 15 - pF
Measured pins retured P20 to P27, P30 to P37,
toOV. P40 to P47, P50 to P57,
P64 to P67, P70 to P72,
P120 to P127, P130, P131
P60 to P63 20 pF

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

Parameter Symbol Test Conditions MIN. TYP., | MAX. Unit
Input voltage Vi P10 to P17, P21, P23, P30to P32, { Voo = 2.7t0 6.0V 0.7Voo Voo A
high P35 to P37, P40 to P47, P50 to P57,
P64 to P67, P71, P120 to P127, 0.8Voo Voo \
P130, P131 ’
Vinz POO to P06, P20, P22, P24 to P27, | Voo =27t0 6.0V 0.8Voo Voo v
P33, P34, P70, P72, RESET 0.85Voo Voo v
Vins P60 to P63 Voo =27to 6.0V 0.7Von 15 \Y
{N-ch Open-drain) 0.8Voo 15 Y
Vine X1, X2 Vob=27t06.0V Voo-0.5 Voo v
Voo-0.2 Voo \
Vins XT1/P07, XT2 4.5 V< Voo 6.0V 0.8Voo Voo v
2.7VsVoo< 45V 0.9Voo Voo \
2.0 V< Von< 2.7 VNote[ 0. gvpp Voo v
tnput voltage Vit P10 to P17, P21, P23, P30 to P32, | Voo =2.7t0 6.0 V 0 0.3 Voo \%
low P35 to P37, P40 to P47, P50 to P57,
P64 to P67, P71, P120 to P127, v} 0.2Voo \
P130, P131
Vi P00 to P06, P20, P22, P24 to P27, | Voo =2.7 to 6.0 V 0 0.2 Voo \
P33, P34, P70, P72, RESET 0 0.15 Voo | V
Viz P60 to PE3 4.5 VS Vop< 6.0V 0 0.3 Voo \'
2.7 V€ Voo< 45V 0 0.2 Voo A
0 0.1 Voo Vv
Vi X1, X2 Voo=27t06.0V 0 0.4 "
0 0.2 v
Vis XT1/P07, XT2 45 V< Von< 6.0V 0 0.2 Voo v
2.7 V< Voo< 4.8V 0 0.1 Voo \
2.0 V€ Voo < 2.7 VYNote o] 0.1 Voo \
Output voltage | Vou Voo = 4510 6.0 V, low = —1TmA Voo~1.0 v
high low = =100 pA Voo-0.5 v
Output voltage Vou P50 to P57, P60 to P63 Voo =4.5t06.0V, 0.4 2.0 v
low lov = 15 MA
P01 to P06, P10 10 P17, P20 to P27, Voo = 4.5t0 6.0 V, 0.4 v
P30 to P37, P40 to P47, P64 to P67,| lov. = 1.6 mA
P70 1o P72, P120 10 P127, P130.
P131
Vau $BO, SB1, SCKO Voo = 4.510 6.0 V, 02Veo | V
open-drain
pulled-up (R = 1 KQ)
Vous low = 400 pA ) 0.5 \

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

Remark
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

DC CHARACTERISTICS {Ta = ~40 to +85 °C, Vob = 2.7 to 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input leakage Jumn Vin = Vb P00 to POE, P10 to P17, P20 to P27, 3 LA
current high P30 to P37, P40 to P47, P50 to P57,

P80 to P67, P70 to P72,
P120 to P127, P130, P131, RESET
lumnz X1, X2, XT1/P07, XT2 20 A
ILing Vin= 15V P60 to P63 80 HA
Input leakage luws Vn=0V P00 to P06, P10 to P17, P20 to P27, -3 A
current low P30 to P37, P40 to P47, P50 to P57,
P64 to P67, P70 to P72,
P120 to P127, P130, P131, RESET
oz X1, X2, XT1/P0O7, XT2 -20 LA
(7] P60 to P63 —3Noted | A
Output leakage ILom Vout = Voo 3 HA
current high
Qutput leakage leou Vour=0 V -3 HA
current low
Mask option pull-| Rs Vin= 0V, P60 to P63 20 40 0 kQ
up resister
Software pull- R2 Vin = 0 V, P01 to P06, 4.5 VS Voo< 6.0V 15 40 90 kQ2
up resister Note2 P10 to P17, P20 to P27,
P30 to P37, P40 to P47, .
P50 to P57, P64 to P67,[2.7 VS Voo< 4.5 V 20 500 kQ
P70 to P72, P120 to
P127, P130, P131

Notes 1. When an input instruction is executed, the low-level input leakage current for P60 to P63 becomes -200
#A (MAX.) only in one clock cycle (no wait). It remains at -3 uA (MAX.) for other than an inputinstruction,
2. A software pull-up resistor can be used only in the range of Voo = 2.7 to 6.0 V.

Remark The characteristics of a dual-function pin and a port pin are the same unless specified otherwise.
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

DC CHARACTERISTICS {Ta = -40 to +85 °C, Voo = 2.0 to 6.0 V]

Parameter Symbol Test Conditions MIN. | TYP. MAX. Unit
= Note 1
Power supply lor | 5.0 MHz Crystal oscillation Voo = 5.0 V £ 10 % 4 12 mA
Note 5 operating mode Vop = 3.0 V + 10 % Note 2 0.6 1.8 mA
current Note 3
= ote
{fxx = 2.5 MHz) Voo = 2.2 V + 10 9% Note 2 035 | 105 | mA
5.0 MHz Crystal oscillation Voo = 5.0 V £ 10 9% Note 1 6.5 19.5 mA
operating mode ’
{fxx = 5.0 MHz) Note 4 Voo = 3.0 V £ 10 9% Note 2 0.8 2.4 mA
loo2 5.0 MHz Crystal oscillation Voo = 5.0V * 10 % 1.4 4.2 mA
HALT mode Voo = 3.0V 10 % 0.5 15 mA
(fxx = 2.6 MHz) Note 3
Voo =22V +10% 280 840 uA
5.0 MHz Crystal oscillation Voo =50V +10% 1.6 4.8 mA
HALT mode
(fxx = 5.0 MHz) Note 4 Voo=3.0V+10% 0.65 1.95 mA
ioo3 32.768 kHz Crystal oscillation Voo=50V+10% 60 120 LA
i Note 6
operating moade Tt Voo=3.0V £10 % 32 64 A
Voo=22V10% 24 48 HA
looa 32.768 kHz Crystal oscillation Voo=5.0V+10% 25 55 HA
Note &
HALT mode Voo=3.0V+10% 5 15 pA
Voo =22V +10% 2.5 12.5 HA
foos XT1=0V STOP mode Voo =50V +10% 1 30 HA
W N .
hen feedback resister is used Voo = 3.0 V + 10 % 05 10 A
Voo =22V +10% 0.3 10 BA
looe XT1 =0V STOP mode Voo=50V10% 0.1 30 HA
When feedback resister is unused Voo = 3.0V £ 10 % 0.05 10 A
Voo =22V+10% 0.08 10 uA

Notes 1. Operating in high-speed mode (when set the processor clock control register to O0H).
2. Operating in low-speed mode (when set the processor clock control register to 04H).
3. Operation with fxx = fx/2 (when oscillation mode selection register is set to O0H)
4. Operation with fxx = fx (when oscillation mode selection register is set to 01H)
5. The AVaero, AVRer1, AVop currents and port current (including a current flowing in the on-chip pull-up
resistor) are not included.
6. When the main system clock is halted

Remarks 1. fxx: Main system clock frequency (fx or fx/2)
2. fx: Main system clock oscillatior frequency
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NEC 1PD78052, 78053, 78054, 78055, 78056, 78058

AC CHARACTERISTICS

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

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Cycie time Tev Operating on main Voo=2.7t0 6.0 V 0.8 64 us
Min. i . fxx = fx/2Note 1
{Min. instruction system clock 2.2 64 us
execution time)
fox = foNote 2 4.5 V< Voo 6.0V 0.4 32 us
27 V<Voo< 4.5V 0.8 32 us
Operating on sub systema clock 40 122 125 us
TI00, TIO1, T, Ti12| fu Voo = 4.5t0 6.0 V 1} 4 MHz
input frequency 0 275 kHz
TI00 input high/ tTin, tr 8/fsamNote 3 us
low level width
Ti01, T, T12 TN, tTiL Voo = 4.5t0 6.0V 100 ns
input high/
low-level width 1.8 us
Interrupt input tinte, tinTL | INTPO B/fsamNote 3 us
highfiow-level INTP1 to INTPE, KRO to KR7 Voo= 2710 6.0V 10 us
width 20 s
RESET low tasL Voo= 2,710 6.0 V 10 us
level width
20 ps

Notes 1. When oscillation mode selection register is set to 00H
2. When oscillation mode selection register is set to 01H

3. In combination with bits 0 {SCS0) and 1 (SCS1) of sampling clock select register, selection of fsam is
possible between fxx/2¥, fxx/32, fxx/64 and fxx/128 (when N= 0 to 4).

Remarks 1. fxx: Main system clock frequency (fx or fx/2)
2. 1x: Main system clock oscillation frequency
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Ter vs Voo {At fxx = fx/2 main system clock operation] Tey vs Voo (At fxx = fx main system clock operation)
60 60
10 10
g Operation Guaranteed ig: Operation Guaranteed
e Range
E Range RS g
Q [
£ E
= [
® 2.0 ‘o 20
O o
> >
© 10 . ° 10
n .
05
8:3 0.4
0 I 0

1 2 3 4 5 6
Supply Voitage Voo [V]

1 2 3 4 5 6
Supply Voltage Voo {V]
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NEC ©PD78052, 78053, 78054, 78055, 78056, 78058

(2) READ/WRITE OPERATION

{a) When MCS = 1, PCC2 to PCCO = 000B (Ta = ~40 to + 85 °C, Voo = 4.5 t0 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tasTh 0.85tcy - 50 ns
Address setup time taos 0.85tey - 50 ns
Address hold time taon 50 ns
Data input time from address tAoD (2.85+2n)tcv-80 ns
taoo2 {4+2n)tcv=100 ns
Data input time from RD. troDs {2+2n)tcv-100 ns
tRDO2 (2.85+2n)tcy-100 ns
Read data hold time troH 0 ns
RD low-level width towt (2+2n)tcv-60 ns
tROL2 (2.85+2n)tcv-60 ns
W_AIT.L input time from ‘RDL trowT 0.85tcv-50 ns
tROWT2 2tcv-60 ns
WAITL input time from VWRL tWRWT 2tev-60 ns
WAIT low-level width twn {1.15+2n)tcv (2+2n)tey ns
Write data setup time twos {2.85+2njtey—100 ) ns
Write data hold time twom 20 ns
WR low-level width twm, (2.85+2n)tcy=60 ns
RDL delay time from ASTB! tastro 25 ns
WRL delay time from ASTBL | tasrwn 0.85tcy + 20 ns
ASTBT delay time from tRoAST 0.85tcy - 10 1.15tcy + 20 ns
RDT in external fetch
Address hold time from tRDADH 0.85tcy — 50 1.15tcy + 50 ns
RDT in external fetch
Write data output time from RDT | trown 40 ns
Write data output time frorm WRL | trown 0 50 ns
Address hold time from WRT twaADH 0.85tcv 1.15tev + 40 ns
RDT delay time from WAITT twirD 1.15tcy + 40 3.15tcv + 40 ns
WRT delay time from WAITT twrwa 1.15tcv + 30 3.15tcv+ 30 ns

Remarks 1. MCS: Oscillation mode selection register bit 0

2. PCC2 to PCCO: Processor clock control register bit 2 to bit 0
3. tcv = Tev/4
4. nindicates number of waits.
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{b) When except MCS = 1, PCC2 to PCCO = 000B (Ta = =40 to + 85 °C, Voo= 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit

ASTB high-leve! width tastH Voo =27t06.0V tev - 80 ns
tcv — 150 ns

Address setup time _tapDs Voo =27t0 6.0V tev — 80 ns
tcr — 150 ns

Address hold time taDH Voo=2.7t0 6.0V 0.4tcy - 10 ns
0.37tey - 40 ns

Data input time from address tanot Voo =27to 6.0V (3+2n)tcy=160 ns
' (3+2n)tcv-320 ns

tADD2 Voo=271t08.0V {4+2n)tev-200 ns

{4+2n)tcv-300 ns

Data input time from RD{ tRODY Voo =2.7t0 6.0V (1.4+2n)ter-70 ns
(1.37+2n)tcv-120 ns

tROD?2 Vop=271t06.0V (2.44+2n)tev-70 ns

(2.37+2n)tcv-120 ns

Read data hold time tROH 0 ns
RD low-level width tROL1 Vop=271060V (1.4+2n)tcy-20 ns
(1.37+2n)tcy=20 ns

troL2 Voo = 2.7t0 6.0V (2.4+2n)tcy=-20 ns

(2.3742n)tcy-20 ns

WAIT! input time from RDL trRowT Voo = 2.710 6.0V tev=100 ns
tev-200 ns

trRowT2 Voo = 2.7to 6.0V 2tcy-100 ns

2tcy-200 ns

WAIT! input time from WR1 twawt Voo =27t0 6.0V 2tcy-100 ns
2tev-200 ns

WAIT fow-level width twi {(1+2n)tcy (2+2n)tcy ns
Write data setup time twos Voo = 2.7t0 6.0 V (2.442n)tcv-60 ns
(2.37+2n)tev-100 ns

Write data hold time twoH 20 ns
WR low-level width twat Voo = 2.710 6.0 V (2.442n)tcv-20 ns

(2.37+2n)tcy-20 ns

RDI delay time from ASTBL tASTRD Voo = 2.7 t0 6.0 V 0.4tcy =30 ns

0.37tcy - 50 ns

WRL delay time from AST8L tasTwh Voo = 2.7 t0 6.0V 1.4tcv =30 ns

1.37tcy =50 ns

Remarks 1. MCS: Oscillation mode selection register bit 0
2. PCC2 to PCCO: Processor clock control register bit 2 to bit 0

3. ter = Tev/4

4. n indicates number of waits.
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(b} When except MCS = 1, PCC2 to PCCO = 000B (Ta = -40 to + 85 °C, Voo = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTBT delay time from trRoAST tey 10 tey + 20 ns
RDT in external fetch
Address hold time from tADADH tev - 50 tev + 50 ns
RDT in external fetch
Write data output time from RDT| trowo Voo =2.7t0 6.0V 0.4tcy - 20 ns
0.37tcy ~ 40 ns
Write data output time from WRY | twawo Vop=2.71t06.0V 0 60 ns
0 120 ns
Address hold time from WRT tWRADH Vob = 2.7 10 6.0 V tor tev+ 60 ns
toy tey + 120 ns
RDT delay time from WAITT twrrp Voo =2.7t0 6.0V 0.6tcy + 180 2.6tcy + 180 ns
0.63tcy + 350 2.63tcy + 350 ns
WRT delay time from WAITT twwa Voo = 2.7 t0 6.0 V 0.6tev + 120 2.6tcv+ 120 ns
0.63tey + 240 2.63tcv+ 240 ns
Remarks 1. MCS: Oscillation mode selection register bit 0
2. PCC2 to PCCO: Processor clock control register bit 2 to bit 0
3. tev = Tev/4
4. n indicates number of waits.
49
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(3) SERIAL INTERFACE (Ta = -40 to +85 °C, Voo = 2.0 to 6.0 V}

{a) 3-wire serial 1/O mode (SCK... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK cycle time tevt 45VsSVops6.0V 800 ns
27V <Vop<4.5V 1600 ns
3200 ns
SCK high/low-level Ty, e Voo = 4510 6.0 V trev1/2-50 ns
width tkey1/2-100 ns
S| setup time {to SCKTY tsix: 45V <Voo<6.0V 100 ns
27V<Voo<4.5V 150 ns
300 ns
S hold time (from trsn 400 ns
SCKT)
SO output delay time | .40, C = 100 pF Nete
from SCK! 300 ns
Note Cis the load capacitance of SO output line,
(b} 3-wire serial 1/0 mode {SCK... Internal clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK cycle time txevz 45V<VoogB.0V 800 ns
27V <\Voo<4 5V 1600 ns
3200 ns
SCK high/low-level tk2, tRLz 45V <Voos6.0V 400 ns
width 27 V<Voocd5sV 800 ns
1600 ns
Si setup time (to SCKT) | tsxz 100 ns
Sl hold time {from txsiz 400 ns
SCKM)
SO output delay time | txso2 C = 100 pF Note 300 ns
from SCK
SCK rise, fall time taz, tr2 When using external device 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note Cisthe load capacitance of SO output line.
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{c) SBlI mode (SCK... Internal clock cutput)

Parameter Symbol Test Conditions MIN. TYP, MAX. Unit
SCK cycle time tkevs Voo=45t0 6.0V 800 ns
3200 ns

SCK high/iow-level Txua Vob = 4.5t0 6.0V : txeys/2-50 ns
width txL3 tkera/2-150 ns
SBO, SB1 setup time tsik3 Vop=451t06.0V 100 ns
(to SCKT) 300 ns
SBO, SB1 hold time tksia txeys/2 ns
{from SCKT)
B0, SB1 output tkso3 R=1kQ, Voo = 4510 6.0V 0 250 ns
delay time from SCKi

C = 100 pF Note 0 1000 ns
SBD, SB1l from SCKT| tkse treva ns
SCKL from SBO, SB1L|  tsex treva ns
SBO, SB1 high-level tsom trovs ns
width
SBO, SB1 low-ievel 8L eva ns
width

Note R and C are the load resistors and load capacitance of the SB0O and SB1 output line.
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{d) SBI mode (SCK... Internal clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
CK cycle time treva Voo= 4.5t0 6.0V 800 ns
3200 ng
SCK high/low-level true Voo = 4.5 t0 6.0 V i 400 ns
width tuLa 1600 : ns
SBO, SB1 setup time tsixs Voo = 4.5t0 6.0V 100 ns
(ta SCKT) 300 ns
SBO, SB1 hold time T txcya/2 ns
{from SCKT)
SBO, SB1output | feso R=1kQ, |Voo=45t06.0V 0 © 300 ns
delay time from SCK{
C = 100 pF Note [} 1000 ns
SBO, SB1d from SCKT| tkss . treve : ns
SCK! from SBO, SB1d|  tsex trove ns
SBO, SB1 high-level tsen — ns
width
SBO, SB1 low-level tseL txeve ns
width
SCK rise, fall time R4, Tr4 When using external device 160 ns

expansion fanction

When not using external device 1000 ns
expansion function

Note R and C are the load resistors and load capacitance of the SBO and SB1 output line.

52

BN Lu27?525 0072309 39T W

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



NEC 1PD78052, 78053, 78054, 78055, 78056, 78058

{e) 2-wire serial I/O mode {SCK... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK cycle time txevs Voo = 2.710 6.0 V 1600 ns

3200 ns

SCK high-level width | tus R=1kQ, Voo = 2710 6.0V |tkcvs/2-160 ns

C = 100 pF Note trevs/2-190 ns

SCK low-level width | txs Voo = 4.5t0 6.0 V | txcvs/2-50 ns

tkevs/2-100 ns

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

{to SCKT) 27V<Voo<45V | 350 ns

400 ns

SBO, SB1 hold time txsis 600 ns

{from SCKT)

SBO, SB1 o-ut_put delay | txsos 0 300 ns

time from SCK!

Note R and C are the load resistors and load capacitance of the SCK0, SBO and SB1 output line.

(f) 2-wire serial 1/0 mode (SCK... Internal clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. | Unit
SCK cycle time txevs Voo = 2,710 6.0V 1600 ns
3200 ns
SCK high-ievel width | tess Voo =2.710 6.0V 650 ns
1300 ns
SCK low-level width | txus Voo = 2.710 6.0V 800 ns
1600 ns
SBO, SB1 setup time tsixe 100 ns
{to SCKT)
SBO, SB1 hold time tsis ' treys/2 ns
{from SCKT)
SBO, SB1 output delay | txsos R=1kQ, Voo = 4.5t0 6.0 V 0 300 ns
time from SCK{ C = 100 pF Note 0 500 e
SCK rise, fall time tRe, tF6 When using external device 160 ns
expansion function
When not using external device 1000 ns
expansion function

‘Note R and C are the load resistor§ and load capacitance of the SCKO, SBO and SB1 output line.
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(g) 3-wire serial I/0 mode with automatic transmit/receive function (SCK...Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK cycle time te | 45V <Voo<6.0V 800 ns
27V<Vpp<cdsV 1600 ns

3200 ns

SCK highfiow-tevel width 7 | Voo = 4.5t0 6.0V trevr/2-50 ns
e tkev1/2-100 ns

Sl setup time (to SCKT) tsi 45V<Voo<6.0V : 100 ns
27V<Vooc4sV 150 ns

300 ns

Sl hold time (from SCKT) trsi? 400 ns
SO output delay time from SCKL tso7 | C = 100 pF Note 300 ns
STBT from SCKT tseo tkeva/2-100 tkevr/24100 | ns
Strobe signal high-level width tsow Voo = 2.7 to 6.0V txevr-30 tecvr+30 ns
txevr—60 txcy?+-60 ns

Busy signal i

(to :uzs s?g:aeln;Zt::ieon timing) tevs 100 ns
Busy signal hold time tovu 45V <Vop<6.0V 100 ns
{from busy signal detection timing) 27V <Vop<db5V 150 ns
200 ns

SCK! from busy inactive tsps Stxevr ns

Note Cis the load capacitance of the SO output line.

(h} 3-wire serial /0 mode with automatic transmit/receive function (SCK...External clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK cycle time txcve 45V<Vop<6.0V 800 ns
27VsVop<45V 1600 ns
3200 ns
CK high/low-ievel width tKHE 45V<Vop<60V 400 ns
tres 27V<Vob<ca5V 800 ns
1600 ns
S! setup time (to SCKT) tsixs 100 ns
Sl hold time (from SCKT) tuise 400 ns
SO output delay time from SCKl txsos C = 100 pF Note 300 ns
SCK rise, fall time tre, trs | When using external device 160 ns

expansion function

k 4

When not using external device 1000 ns

expansion function

Note Cisthe load capacitance of the SO output line.
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(i) UART mode (Dedicated baud rate generator output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Transfer rate 45V <Voog 6.0V 78125 bps
27VZVoo< 45V 39063 bps
19531 bps
{i) UART mode (External clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
ASCK cycle time txcvs 45V <Vop<B.0V 800 ns
27V<Voo<45V 1600 ns
3200 ns
ASCK high-flow-leve! width txHs, 45V<Vop<6.0V 400 ns
tas 27V<Voo< 45V 800 ns
1600 ns
Transfer rate 4.5V <Voo<6.0V 39063 bps
27V<Voo< 45V 19531 bps
9766 bps
ASCK rise, fall time trs, tFs Voo = 4.5t0 6.0V, 1000 ns
when not using external
device expansion function.
160 ns
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AC Timing Test Point (Excluding X1, XT1 Input)

0.8 Voo 0.8 Voo
0.2 Voo :>TeSt oints <: 0.2 Voo

Clock Timing

X1 Input \

XT1 Input \

Tl Timing

st tYIL 1TH

TI0O, TioY,
TI0, TI2 \
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Read/Write Operation

External Fetch (No Wait) :

A8 -A15

Upper 8-Bit Address

Address \

ADD - AD7

Operation 3
Cad Y

ASTB

External Fetch {Wait Insertion) :

trOLY ﬁ

ret— TasTRD —Dh—-

tRDADH

trROAST

<t

TROH

4
AB- A5 X
N—

Upper 8-Bit Address

2 Operation

Code

Lower 8-Bit
Address ™}
ADQ - AD7 >§
tADS >
b
£
ASTB /
! RD
\
i
‘ WAIT

B Lu27?525 0072314 7?57 WA
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External Data Access (No Wait) :

AB-A15 Upper 8-Bit Address X
Logv
8-Bit |
Address tapo2 | | |
i j- Hi-z
ADO - AD7 ------H-'-z---- ) --"ﬁ-z--é( Write Data }“'<
N

I r-e—1tRDD2 -—Pl }

1RDH — gt

ASTB _usm/‘?::%\ |

tasTRD " WOH
Yot tAoL2 hat— tROWD —porag— tWDS ——ip-!

— \ twown
WhR X 7
1ASTWR Pt twaL) ———— TWRADH —=]

External Data Access (Wait Insertion) :

I !
A8-A15 z‘ Upper 8-Bit Address E<

e
it
Address ™

M

S Hiz
ADO - AD7 Write Data 7}- =

ASTB f\

WAIT \: ',( i

i
TRDWTZ  ~t-Brtt——— — purap P

58

B t427525 0072315 693 W

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



uPD78052, 78053, 78054, 78055, 78056, 78058

NEC

Serial Transfer Timing
. 3-Wire Serial 1/0 Mode :

SCK \

tkev 12
- kL2 | tkH1.2 .
tr2
tr2 - __._I_i_.__
Z{
— 7
tsiki.2 txsi2

Si

xs01.2
o ——-

|

Input Data

SO

Output Data

SBI Mode(Bus Release Signal Transfer) :

SCK /

SBO, $B81

xse

SBI Mode (COmmand Signal Transfer) :

tkss

X /

tsex

__.L___T/y.

SBO, SB1

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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2-Wire Serial 1/0 Mode :

trevss o
tKLs6 tKkH5.6
R ll | - 1F6
i
/N
i
1siK5.6 1xs15,6

1K505.6 ,

SBO, SB1 |

3-Wire Serial I/O Mode with Automatic Transmit/Receive Function :

4
© o o X=X X o

SI X D7
1\ S
5CK
sT8

)

3-Wire Serial 1/0 Mode with Automatic Transmit/Receive Function (Busy Processing) :

1)
JE— T r v - ~—7( v ,
SCK N \\ g Note /’ \\ 10 Nonl,’." \\1?{?? Not,e,' )’\_1—/-
M | S ' L

tovs —-D~:——‘<—— tov ——t- 155

BUSY /-' N
{Active high)

Note The signal is not actually driven low here; it is shown as such to indicate the timing.
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UART Mode (External Clock input) :

txere

tx tkHs
tre tre

ASCK \ _i \

N / N _

A/D CONVERTER CHARACTERISTICS (Ta = -40 to +85 °C, AVoo = Vob = 2.0 to 6.0 V,AVss =Vss =0 V)

Parameter Symbol Test Conditions MiIN. TYP. MAX. Unit
Resolution 8 8 8 bit
Overall error Note 2.7 V £ AVrero € AVop 0.6 %
2.0V < AVrero < 2.7V 1.4 %
Conversion time tconv 19.1 200 s
Sampling time tsamp 12/fxx us
Analog input voltage Vian AVss AVnrero v
Reference voltage AVrero 2.0 AVopo v
Resistance between AVaero and AVss Rameso 4 14 kQ
Note Overroll error excluding quantization error {+1/2 LSB). It is indicated as a ratio to the full-scale vaiue.
Remarks 1. fxx: Main system clock frequency {fx or fx/2)
2. fx Main system clock oscillation frequency
D/A CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 t6 6.0 V, AVss = Vss = 0 V)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution "8 bit
Overall error R = 2MQ Note 1 1.2 %
R = 4MQ Note 1 0.8 %
R = 10MQ Note 1 0.6 %
Settling time Note | 4.5 V € AVrer: € 6.0 V 10 us
C=30pF (57 V< AVaer < 4.5V 15 us
2.0V < AVaer1 < 2.7V 20 us
Output resistance Ro DACS0, DACS1 = 55H Note 2 10 kQ
Analog reference voltage AVrers 2.0 Voo \
AVrer1 current Ingst Note 2 1.5 mA
Notes 1. R and C denote D/A converter output pin load resistance and load capacitance, respectively.
2. Value for 1 D/A converter channel
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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS {Ta = ~40 to + 85°C)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Data retention power | Vooor 1.8 6.0 \
supply voltage

Data retention looor Vooor = 1.8 V ‘ 0.1 10 HA
power supply Subsystem clock stop and feed-back resister
current disconnected
Release signal set time| tsaet 0 us
Osciilation stabiliation | twar Release by RESET 2V/fx ms
wait time

Release by interrupt Note ms

Note In combination with bits 0 to 2 (OSTSO0 to OSTS2) of oscillation stabilization time select register, selection of
2%/fxx and 2'/fxx to 2"/fxx is possible.

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

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

h HALT Mode
1]

4—28———— STOP Mode olas] le——' pl e Operating Mode

I-+——— Data Retension Mode ="~
)]
[({
Voo T Vooor
-t {SREL —~P
STOP Instruction Execution
_ 4
RESET Z

ot TWAIT et

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

HALT Mode
]
4—”—— STOP Mode - «— QOperating Mode

|-¢——— Data Retension Moge =~

Voo 4 Vooor
| ‘— ISREL —~|

STOP Instruction Execution

Standby Release Signal
{Interrupt Request)

[ea— twaiT —e
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interrupt Input Timing

N UNTH ———.—1
INTPO - INTP6 R

RESET input Timing

TRSL

RESET

63
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12. CHARACTERISTIC CURVES {REFERENCE VALUE)

Ioo vs Voo {fx = fxx = 5.0 MHz2)

Ta=25°C)
10.0 T
i
PCC = 00H
= 1
50 _— PCC=01H
/ PCC = OZH{
o PCC = O3H
// PCC = 04H
» PCC = 30H
. 77 HALT (X1 osillation, XT1 osillation)
P /
10 /4
p e
o
pd ,; pd
0.5 7
d
£
8
£
e
3
(s}
.g 0.1
2
w
0.05 PCC = BOH

HALT (X1 stop, XT1 osillation)

//
L~ /

0.005
/

0.001 L=}

0 2 3 4 5 6 7 8 9

Supply Voltage Voo (V)

64

B Lu427?525 0072321 997 B

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



NEC uPD78052, 78053, 78054, 78055, 78056, 78058

loo vs Voo (fx = 5.0 MHz, fxx = 2.5 MHz)

10,0 (Ta = 25°C)
5.0 PCC = OOH
PCC = 01H
~ ~ PCC = 02 |
= 02H
/// PCC = 03H
PCC = 04H
e - PCC = 30H
/ / / HALT (X1 osillstion, XT1 osillation)
1.0 ol ///
' - P
L~ 7
e
. /://
05 /;/
z //
E
8
5
g
(&)
z 0.1
s
[77]
0.05 // PCC = BOH
]
// / HALT (X1, XT1 osillation)
0.01 //
pd
pd
0.005 i
0.001 —}
o 2 3 4 5 6 7 8 9

Suppiy Voltage Voo (V)
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13. PACKAGE DRAWINGS

80 PIN PLASTIC QFP (14 x 14)

A
B
— 60 ——
[—==LL 40—
— Frr— .
= e detail of lead end
] o o e |
[— e
] o
f——| =
—rx ==
== + B ©| © @
T T R
—r =0 {
| — o %
1 e o H
—r Err— i
—rr =
—r o e e |
= 50O =
W 1 20 I
| Hjj-jt -[tj”-ﬁ
G H (@1 @l
K
| .
. ]
o
— =
O] N L.L
SBOGC-65-3B9-3
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.13
mm {0.005 inch) of its true position ({T.P.) at A 17.220.4 0.677+0.016
maximum material condition. 8 14.0£0.2 0.551:&88%
c 14.0£0.2 0.551:3:0%
D 17.220.4 0.67720.016
F 0.8 0.031
G 0.8 0.0317
H 0.30x0.10 0.012:3:88
| 0.13 0.005
J 0.65 (T.P.) 0.026 (T.P.)
K | 16202 0.063+0.008
L | os8=202 0.031:3.3%3
M 0:15:948 0.00633%%
N 0.10 0.004
P 2.7 0.106
o | 01201 0.004:0.004
s | 3.0 MAX. 0.118 MAX.
* Remark 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) (12 x 12)

L A
B
SHOHEHHHHEHHI HAERHERRA
% % detail of lead end
+ oo o -%D:#\'

\] ) 20
i
M i
Hel 18l [4]

_LE

L

NOTE ITEM_MILLIMETERS __ INCHES
Each iead centerline is Iocated within 0.10 mm (0.004 inch) of A 14.0£0.2 0.551+0.009
its true position (T.P.) at maximum material condition. —0.008
0.009
B 12.0£0.2 0.47228-883
0.009
[o 12.020.2 0.47225608
0.009
D 14.0£0.2 0.55125°603
F 1.25 0.049
G 1.25 0.040
H 0.2230-85  0.009+0.002
1 0.10 0.004
J 0.5 (T.P.) 0.020 (T.P.)
0.009
K 1.020.2 0.0393-992
0.008
L 0.5+0.2 0.0209-838
0.055
M 0.14528-832  0.006+0.002
N 0.10 0.004
P 1.05 0.041
) 0.05:0.05 _ 0.G02+0.002
R 5°15° 5°%5°
s 1.27 MAX. __ 0.050 MAX,

PBOGK-50-BES-4

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

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

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

For soldering methods and conditions other than those recommended below, contact our sales personnel.

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

(1) uPD78052GC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
uPD78053GC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
uPD78054GC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)

* : 1PD78055GC-xxx-3B9 : 80-pin plastic QFP {14 x 14 mm)
* UPD78056GC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
* 1PD78058GC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
Soldering Soldering Conditions Recommended
Method Condition Symbol
Infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. {(at 210°C or above), IR35-00-2

Number of times: Twice max.
<precautions>

(1) The second reflow should be started after the first reflow device tempera-
ture has returned to the ordinary state,

(2) Flux washing must not be performed by the use of water after the first
reflow.

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

Number of times: Twice max.

<precautions>

(1) The second refiow should be started after the first reflow device tempera-
ture has returned to the ordinary state.

(2) Flux washing must not be performed by the use of water after the first
reflow.

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

Pin part heating | Pin temperature: 300°C max. Duration: 3 sec. max. {(per device side)

B bLu2?525 0072325 532
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Table 14-1. Surface Mounting Type Soldering Conditions (2/2)

(2) uPD78052GK-xxx-BES : 80-pin plastic QFP {12 x 12 mm)
uPD78053GK-xxx-BE9 : 80-pin plastic QFP {12 x 12 mm}
uPD78054GK-xxx-BES : 80-pin plastic QFP {12 x 12 mm)

Solderin
¢ Soldering Conditions Rec?rnmended
Method Condition Symbol
Infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. {at 210°C or above), IR35-107-2
Number of times: Twice max., Time limit: 7 days Not* (thereafter 10 hours 125 °C
prebaking required)
<precautions>
{1) The second reflow should be started after the first reflow device tempera-
ture has returned to the ordinary state.
{2} Flux washing must not be performed by the use of water after the first
refiow.
VvPS Package peak temperature: 215°C, Duration: 40 sec. max. (at 200°C or above), VP15-107-2

Number of times: Twice max., Time limit: 7 days Note (thereafter 10 hours 125 °C
prebaking required)
<precautions>

(1} The second reflow should be started after the first reflow device tempera-
ture has returned to the ordinary state.

(2} Flux washing must not be performed by the use of watér after the first
reflow.

Pin Part Heating | Pin temperature: 300°C max. Duration: 3 sec. max. {per device side) -

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

Caution Use of more than one soldering method should be avoided {except in the case of pin part heating).
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APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using uPD78054.

Language Processing Software

RA78K/Q Note 1, 2,3

78K/0 series common assembler package

CC78K/Q Note 1, 2,3

78K/0 series common C compiler package

* DF78054 Note 1.2.3

uPD78054 subseries device file

CC78K/0-L Note 1,2, 3

78K/0 series common C compiler library source file

PROM Writing Tools

PG-1500

PROM programmer

PA-78P054GC
PA-78P054GK
PA-78P054KK-T

Programmer adapters connected to PG-1500

PG-1500 controlle Note 1.2

PG-1500 control program

Debugging Tools

IE-78000-R In-circuit emulator common to 78K/0 series
{E-78000-R-BK Break board common to 78K/0 series
IE-78064-R-EM Emulation board common to yPD78064 subseries

EP-78230GC-R

Emulation probe common to uPD78234 subseries

EP-78054GK-R

Emulation probe for yPD78054 subseries

EV-9200GC-80

Socket to be mounted on the user system board manufactured for 80-pin plastic QFP

EV-9200GK-80

Adapter to be mounted in the user system board manufactured for 80-pin plastic TQFP

SD78K/0 Note 1.2

IE-78000-R screen debugger

DF78054 Note 1.2, 4.5

uPD78054 Subseries device file

* SM78K/0 Note 4,5, 6

78K/0 series common system simulator

Real-Time OS

RX78K/Q Note 1.2.3

78K/0 series common real-time OS

+* MX78K/Q Note 1.2.3. 4

78K/0 series common real-time OS

Notes 1. PC-9800 series (MS to DOS™) based
2. 1BM PC/AT™ (PC DOS™) based

3. HP9000 series 300™, HPY000 series 700™ (HP-UX™) based, SPARCstation™ (Sun OS™) based, EWS-4800

series (EWS-UX/V) based
* 4. PC-9800 series (MS-DOS + Windows™) based
* 5. IBM PC/AT (PC DOS + Windows) based
6. Under development
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Fuzzy Inference Development Support System

FES000 Note 1/ FEg200 Note 2 Fuzzy knowledge data creation tool
FT9080 Note 1/ FTgogs Note3 Translator

FI78K/Q Note 1.3 Fuzzy inference module

FD78K/Q Note 1,3 Fussy inference debugger

Notes 1. PC-9800 series (MS-DOS™) based
2. IBM PC/AT (PC DOS + Windows) based
3. IBM PC/AT (PC DOS) based

Remarks 1. For third party development tools, see the 78K/0 Series Selection Guide {IF-1185).
2. RA78K/0, CC78K/0, SD78K/0 and SM78K/0 are used in combination with DE78054.
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* APPENDIX B. RELATED DOCUMENTS

Device Related Documents

Document Name Document Na. Document No.
{Japanese) (English)
User’'s Manual IEU-824 IEU-1356
78K/0 Series User's Manual Instruction IEU-849 IEU-1372
78K/0 Series Application Introduction (il} IEA-740 IEA-1299
Note Floating point operation pragram volume IEA-718 IEA-1289
Development Tool Related Documents (User’s Manual)
Document Name Document No. Document No.
(Japanese) {English)
RA7BK Series Assembler Package Operation EEU-809 EEU-1399
Language EEU-815 EEU-1404
RA78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
CC78K Series C Compiler Operation EEU-656 EEU-1280
Language EEU-655 EEU-1284
PG-1500 PROM Programmer EEU-651 EEU-1335
PG-1500 Controller EEU-704 EEU-1291
|E-78000-R EEU-810 EEU-1398
IE-78000-R-BK EEU-867 EEU-1427
IE-78064-R-EM EEU-805 EEU-1443
EP-78054GK-R EEU-932 EEU-1468
SD78K/0 Screen Debugger Primer EEU-852 EEU-1414
Reference EEU-816 EEU-1413

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

72

BN Lu27525 0072329 185 HM

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



NEC p1PD78052, 78053, 78054, 78055, 78056, 78058

Embedded Software Documents {User’s Manual)

Document No. Document No.
Document Name
(Japanese) (English)
Fuzzy Knowiedge Data Creation Tool EEU-829 EEU-1438
78K/0, 78K/ll, 87AD Series EEU-862 EEU-1444
Fuzzy, Inference Development Support System -Translator
Other Documents
Document No. Document No.
Document Name
(fapanese) (English)
Package Manual IEI-635 IEl-1213
Semiconductor Device Mounting Technology Manual IEl-816 IE1-1207
Quality Grades on Semiconductor Devices IEI-620 1EI-1209
Semiconductor Devices Quality Guarantee Guide MEI-603 MEI-1202

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