DATA SHEET

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

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

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

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

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

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

designing.
uPD78054, 78054Y Subseries User’s Manual : 1EU-1356
78K/0 Series User’s Manual Instructions : |EU-1372
FEATURES
¢ Internal high-capacity ROM and RAM
tem | Program memory Data memory
Part number (ROM) Intemal High-Speed RAM | Buffer RAM | Internal Expanded RAM
pPD78052Y 16 Kbytes 512 bytes 32 bytes No
uPD78053Y 24 Kbytes 1024 bytes
¢PD78054Y 32 Kbytes
uPD78055Y 40 Kbytes
uPD78056Y 48 Kbytes
uPD78058Y 60 Kbytes 1024 bytes
¢ External memory expansion space : 64 Kbytes
* Instruction execution time can be varied from high-speed (0.4 us) to ultra-low-speed (122 us)
® /O ports : 69 (N-ch open-drain : 4)
* 8-bit resolution A/D converter: 8 channels
® 8-bit resolution D/A converter: 2 channels
¢ Serial interface : 3 channels (12C bus mode : 1 channel)
®* Timer : 5 channels
L ]

Supply voltage : Voo =2.0t0 6.0 V

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

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

Document No. U10906EJ1VODS00 (1st edition) The mark % shows major revised points.

(Previous No. 1P-3253) [ 9 yTy EE

Date Published March 1996 P B427525 008752 © NEC Corporation 1993 l
Printed in .lanan .
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NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

ORDERING INFORMATION ‘ |

Part Number Package
uPD78052YGC-xx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78053YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
uPD78054YGC-xxx-389 80-pin plastic QFP (14 x 14 mm)
nPD78056YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
nPD78058YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)

pPD78055YGC-xxx-3B9 80-pin plastic QFP (14 x 14 mm)
Aemark xxx indicates the ROM code suffix.
|
|

BN Lu27525 0087530 116 HE



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

78K/0 SERIES PRODUCT DEVELOPMENT

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

: Products in mass-production

Y subserigs products are for I2C bus.
- For control .
100-pin / uPD78078 /ﬁPDTSO‘IBY f Timer added to the pPD78054, extemal interface functions enhanced
100-pin / puPD78070A // pPD78070AY/. ROM-less version of the pPD78078
80-pin ,: . Ei2l27_8_0§§li"T-ufnggs_sf_Y’/ EMI noise-reduced version of the uPD78054
80-pin / pPD78054 pPD78054Y UART and D/A added to the uPD78014, I/O enhanced
— 64-pin / LPD78018F // uPD78018FY /, Low-voitage (1.8 V) operation version of the uPD78014, with enhanced ROM and RAM variations

64-pin / uPD78014 // uPD78014Y / A/D and 16-bit timer added to the yPD78002

64-pin pPD780001 A/D added to the pPD78002

64-pin pPD78002 uPD78002Y / Basic subseries for control

42/44-pin/  uPD78083 / Internal UART, low-voltage (1.8 V) operation possible
For FIP™ driving

pPD780208 £,

UPD78044A
pPD78024

-1—00-pin
—{ 80-pin
64-pin

10 and FIP C/D of the uPD78044A enhanced, display output total: 53

6-bit U/D counter added to the pPD78024, display output total: 34
Basic subseries for FIP driving, display output total: 26

78K/0

Series For LCD driving

S10 of the yPD78064 enhanced, ROM, RAM expanded
100-pin / uPD780648 EMI noise-reduced version of the uPD78064
100-pin / ,PD78064 // LPD78064Y 7 Basic subseries for LCD driving, intemnal UART

For IEBus™
— 80-pin pPD78098 IEBus controiler added to the pPD78054
Forlv __.
—— &4-pin ," puPD78P0914 ./ PWM output, internal LV digital code decoder, Hsync. counter on-chip
---------- 4

B Lbuc2?525 0047531 052 WA



NEC

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

The major functional differences among the subseries are shown below.

Function ROM Timer 8-bit | 8-bit Serial e Voo | External
Name 8-bit [16-bit |Watch) WDT | A/D | D/A Interface MIN. Value| Expansicn
For pPD78078 32Kto60K|4ch|1ch|{1ch|1ch| 8ch| 2ch| 3¢h(UART:1ch) 88 18V v
control pPD78070A - 61 27V
UPD78058F | 48 Kto 60K | 2¢h 69
nPD78054 16 K to 60 K 20V
uPD78018F | 8 Kto 60K - | 2ch 53 1.8V
uPD78014 8Kto 32K 27V
wPD780001 | 8K - - 1ch 39 -
wPD78002 8Kto 16 K 1ch - 53 J
uPD78083 - 8ch 1 ch (UART : 1 ch) 33 1.8V -
For FIP uP0780208 | 32K1to 60K | 2¢h|1ch{tch| 1¢ch | 8ch — | 2ch 74 27V -
driving | uPD78044A | 16 Kto 40K 68
uPD78024 24Kt032K 54
For LCD | uPD780308 | 48 Kto 60K | 2¢h|1ch| 1ch| 1ch] 8c¢ch - | 3ch (UART : 1 ch) 57 18V -
driving | uPD780648 | 32K 2 ch (UART : 1 ch) 20V
nPD78064 16 Kto 32 K
For uPD78098 32Kt60K| 2¢ch|1ch|1ch|1ch|8ch]| 2ch| 3ch(UART:1ch) 69 27V ¥
IEBuUs
For LV uPD78P0914 | 32 K 6ch| - ~ |1ch}8ch| - |[2c¢ch 54 45V v

W bu427525 DOA?532 T99 M




NEC

©PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

FUNCTIONAL OVERVIEW

Product Name
tern uPD78052Y | uPD78053Y | pPD78054Y | uPD78055Y | nPD78056Y | uPD78058Y
Internal ROM 16 Kbytes 24 Kbytes 32 Kbytes 40 Kbytes 48 Kbytes 60 Kbytes
memory | Internal high-speed RAM 512 bytes 1024 bytes
Buffer RAM 32 bytes
internal expanded RAM None | 1024 bytes
Memory space 64 Kbytes

General registers

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

Instruction cycle

On-chip instruction execution time cycle modification function

When main

system

clock selected

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

When subsystem
clock selected

122 us (@ 32.768-kHz operation)

Instruction set

* 16-bit operation

« Muitiply/divide (8 bits x 8 bits, 18 bits + 8 bits)

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

I/Q ports

Total . 69
s CMOS input 2
« CMQS /O : 63
+ N-ch open-drain /O : 4

A/D converter

8-bit resolution x 8 channels

D/A converter

8-bit resolution x 2 channeis

Serial interface

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

+ 3-wire/lUART mode selectable : 1 channel
Timer « 16-bit timer/event counter 1 channel

* 8-bit timer/event counter : 2 channels

*+ Watch timer 1 channel

* Watchdog timer 1 channel

Timer output

3 (14-bit PWM output x 1)

Clock output 19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 5.0 MHz
(@5.0-MHz operation with main system clock)
32.768 kHz (@32.768-kHz operation with subsystem clock)
Buzzer output 1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz (@5.0-MHz operation with main system clock)
Vectored Mask
R e X askable internal interrupt  : 13, external interrupt @ 7
interrupts interrupts
Non-
i on-maskable Internal interrupt 1
interrupts
§oftware internal interrupt © 1
interrupts
Test input Internal : 1, external : 1

Power supply voltage

Voo=20t06.0V

Operating ambient temperature

Ta=-40to +85 °C

Package

BO-pin plastic QFP (14 x 14 mm)

- B b427?525 0087533 925 M



NEC

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

10.

1.

12.

13.

14.

APPENDIX A. DEVELOPMENT TOOLS

APPENDIX B. RELATED DOCUMENTS
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3.1 PORT PINS
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3.3 PIN VO CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS

MEMORY SPACE

PERIPHERAL HARDWARE FUNCTION FEATURES

5.1 PORTS

5.2 CLOCK GENERATOR
5.3 TIMER/EVENT COUNTER

5.4 CLOCK OUTPUT CONTROL CIRCUIT
5.5 BUZZER OUTPUT CONTROL CIRCUIT

5.6 A/D CONVERTER

5.7 D/A CONVERTER

5.8 SERIAL INTERFACES

5.9 REAL-TIME OUTPUT PORT FUNCTIONS

INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 INTERRUPT FUNCTIONS

6.2 TEST FUNCTIONS

EXTERNAL DEVICE EXPANSION FUNCTIONS

STANDBY FUNCTION

RESET FUNCTION

INSTRUCTION SET

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

1. PIN CONFIGURATION (TOP VIEW)

+ B0-pin plastic QFP (14 x 14 mm)
uPD78052YGC-xxx-3B9
uPD78053YGC-xxx-3B9
pPD78054YGC-xxx-3B9
uPD78055YGC-xxx-3B9
uPD78056YGC-xxx-3B9
uPD78058YGC-xxx-3B2

NTP1/TIO1
NTPO/TI00

soaczog 5 SELEER
£35%%s3,.¢ 2zz=zzz¢g
T EfirczzhiuxufffieERE
EeRRARRANRNRANNAND
| peeenl
P1S/ANIS Oe—o] 180 79 78 77 76 7574 73 72 71 70 69 68 67 66 65 64 63 62 81, | meo
P16/ANIE Omm—d 2 O 59 [——0 P127/RTP7
P17/ANI7 O=— 3 58 f——O P126/RTPS
AVss O—— 4 57 |——=0 P125/RTPS
P130/ANOQ O=—] 5 56 |——=0 P124/RTP4
P131/ANO1 O=—-={ 6 55 |—O P123/RTF3
AVresr O——=1 7 54 |——0O P122/IRTP2
P70/SI2/RxD O—{ 8 §3 b———0 P121/RTP1
P71/SO2/TxD O—— 9 52 p—=O P120/RTPO
P72/SCK2/ASCK O~——=1 10 51 j——=0Q P37
P20/SH O— 11 50 t—=O P38/BUZ
P21/SO1 O—=] 12 49 ——~0 P35/PCL
P22/5CK1 O~—— 13 48— P34/TI2
P23/STB O——f 14 47 ———e0 P33TH
P24/BUSY O—el 15 46 p—0 P327TO2
P25/SI0/SBO/SDA0 O—1 16 45 ——=0 P31/TO1
P26/SO0/SB1/SDA1 O— 17 44 t——=0O P30/TO0
P27/5CKO/ISCL O——f 18 43 |——=0 PE7/ASTB
P40/AD0 O=——=] 19 42 [0 PE6/WAIT
P41/AD1 Q= 20 41 ——=0 PSR
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
LTI
e 544
sfigficceeee g8 &

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

B L427525 0087535 774 WM 7



NEC

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

PQ0 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 INTPS
TI00, TI01
™, T2

TOO to TO2
SBO, SB1

Si0 to SI2
S00 to SO2
SCKO to SCK2
SCL

SDAO, SDAt
RxD

TxD

: Port0

: Portt

: Port2

: Port3

: Port4

1 Port3

: Porté

: Port7

. Port12

: Porti13

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

: Timer Input

: Timer Qutput
: Serial Bus

. Serial Input

: Serial Output
: Serial Clock

: Serial Clock

: Serial Data

: Receive Data
: Transmit Data

M bu42?525 008753k L34 1N

ASCK

PCL

BUZ

ST8

BUSY

ADO to AD7
AB to A15
RD

WR

WAIT
ASTB

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

AVss
AVRrero,1
Voo

Vss

IC

: Asynchronous Serial Clock
: Programmable Clock

. Buzzer Clock

: Strobe

. Busy

: Address/Data Bus

: Address Bus

: Read Strobe

. Write Strobe

¢ Wait

: Address Strobe

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

: Analog Input

: Analog Qutput

: Analog Power Supply

: Analog Ground

. Analog Reference Voltage
. Power Supply

: Ground

: Internally Connected



NEC

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

2. BLOCK DIAGRAM

TOWP30 ] - % Poo
TIOOANTPO/PO0 —ef 16-bit TIMER/ /‘—‘> <)_—_,,> PORTO \I::>:g;'P°6
EVENT COUNTER
TIOUINTP /P01 ——] OUNTE
£ 3 PORT1 T SP10-P17
TO1/P31=—g-pit TIMER/ /\J‘::> —V
T11/P33—=]EVENT COUNTER 1
—-—] PORT2 <::>P20-P27
TO2/P32 8-bit TIMER/ <:> ©
Ti2/P34 ——{EVENT COUNTER 2
o (N o (Desoer
WATCHDOG TIMER
WATCH TIMER
SIO/SBO/SDAQ/P25 ~— (N PORTS /\\’:>P50-P57
SOU/SB1/SDA1P2s =]  SERIAL \‘/1:‘> NV
it INTERFACE 0
SCKO/SCUP27 —~——r
78K/0
CPU CORE ROM an) PORTS /‘—>P60P67
S11/P20 ——er N
SO1/P21 ~—o] : :
SERT/Pos w——e| SERIAL
SCKi/p22 INTERFACE 1 @ [ (—Y  PORTY <_‘_:>pmp72
STB/P23 =
BUSY/P24 —=
4 p PORT12 /‘\r:">P120-P127
SIZ/RXD/P7Q ~—rv]
SO2/TXD/PT1 =~——oI ﬁvETFgglEAcez
SCK2/ASCK/P72 =—-
RAM /\\[:‘> PORT13 K — >P130. P131
ANIO/P10- @
ANITIP17 AN —A|  REAL-TIME :Darpmmzo-
AVoo——] A/D CONVERTER ( ) —/| OUTPUT PORT RTP7/P127
AVss
AVRrerg—
ADO/P40-
AD7/P47
ANOO/P130,<: AB/P50-
ANO1/P131 :>A15/P57
NVERTER K y EXTERNAL Al
AVss O/A CONVERTER <,:> ACCESS RO/P64
AVaer1 ——] ‘ We/PsS
1~ WAIT/Ps6
INTPO/Poo-:I'> INTERRUPT —— ASTB/PS?
INTP&/P0O6 CONTROL
' A ~——— RESET
BUZ/P36 =—— BUZZER OUTPUT K 1
SYSTEM %o
CONTROL
PCL/P35—<—]| CLOCK OUTPUT p/A—T Voo Vss C e XT1/PO7
CONTROL \I—l_ —— XT2

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

B Ly27525 DOA?537 570 WA



NEC

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

3. PIN FUNCTIONS

3.1 PORT PINS (1/2)

] ) After Alternate
Pin Name 110 Function Reset Function
P00 Input Port 0 Input only input INTPO/TIO0
P01 Input/ 8-bit /0 port Input/output can be specified bit-wise. Input INTP1/T101
PO2 output When used as an input port, internal puil-up resis- INTP2
tor can be connected by softwars.
P03 INTP3
P04 INTP4
PO5 INTPS
P06 INTP8
pQ7Note 1 Input Input only input XT1
P10 to P17 | Input/ Port 1 input | ANIO to ANI7
output 8-bit input/output port.
input/output can be specified bit-wise.
When used as an input port, intemal pull-up resistor can bs connected
by software Note 2
P20 Input/ Port 2 Input sSi
P21 output 8-bit input/output port. sO1
Input/output can be specified bit-wise. —_—
P22 When used as an input port, intemal pull-up resistor can be connected by SCK1
P23 software. ST8
P24 BUSY
P25 S10/SB0/SDAO
P26 SO0/SB1/SDA1
P27 SCKO0/SCL
P30 input/ Port 3 Input TO0
pa1 output 8-bit input/output port. TO1
Input/output can be specified bit-wise.
P32 When used as an input port, internal pull-up resistor can be connected by TO2
P33 software. Ti
P34 TI2
P35 PCL
P36 BUZ
P37 —
P40 to P47 | Input/ Port 4 Input | ADO to AD7
output 8-bit input/output port.
input/output can be specified in 8-bit units.
When used as an input port, internal pull-up resistor can be connected by
software. Test input flag (KRIF) is set to 1 by falling edge detection.

Notes 1. When using the PO7/XT1 pins as an input port, set 1 in bit 6 (FRC) of the processor clock control register (PCC).
On-chip feedback resistor of the subsystem clock oscillator should not be used.

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

10
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NEC

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

3.1 PORT PINS (2/2)

) ) After Alternate
Pin Name /0 Function Reset Funciion
PS0to P57 | lnput  |Ports Input | Ag o A15

output 8-bit input/output port.
LEDs can be driven directly.
Input/output can be specified bit-wise.
When used as an input port, internal pull-up resistor can be connected by software.
P80 Input/ Port 6 N-ch open-drain input/output Input -
P61 output 8-bit inputioutport port. Input/output can be port. On-chip pull-up resistor
specified bit-wise. can be specified by mask
P62 option. LEDs can be driven
P63 directly.
P64 When used as an input port, input =15
PE5 internal puli-up resistor can be WR
connected by software. —
P66 WAIT
P67 ASTB
P70 Input/ Port 7 input Si2/RxD
P71 output 3-bit input/output port. SO2/TxD
input/output can be specified bit-wise. —
P72 When used as an input port, internal pull-up resistor can be connected by software. SCK2/ASCK
P120 to P127 | Input/ Port 12 input  |RTPO to RTP7
output 8-bit input/output port.
Input/output can be specified bit-wise.
.| When used as an input port, internal pull-up resistor can be connected by software.
P130, P131 | input/ Port 13 Input | ANOO, ANO1
output 2-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, intemal pull-up resistor can be connected by software.

B Luz27525 0087539 343 MW
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NEC

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

3.2 NON-PORT PINS (1/2)

After Alternate
Pin Name /0 Function Reset Function
INTPO input External interrupt input by which the effective edge (rising edge, falling edge, or| Input POO/TI00
INTP1 both rising edge and falling edge) can be specified. PO1/TION
INTPZ P02
INTP3 PO3
INTP4 P04
INTPS P05
INTPS P06
Sio Input Serial interface serial data input. Input | P25/SBO/SDAO
Si1 P20
Si2 P70/RxD
SO0 Output Serial interface serial data output. Input | P26/SB1/SDAT1
SO1 4 P21
S02 P71/TxD
SBO input Serial interface serial data input/output. Input  |P25/S10/SDAQ
SB1 foutput P26/SO0/SDAT
SDAOQ P25/S10/SB0
SDA1 P26/S00/58B1
SCKo input Serial interface serial clock input/output input P27/SCL
50KT /output P22
SCK2 P72/ASCK
SCL P27/5CK0
ST8 Output Serial interface automatic transmit/receive strobe output. Input P23
BUSY Input Serial interface autoratic 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 P71/802
ASCK Input Asynchronous serial interface serial clock input. Input P72/SCK2
Tioo Input External count clock input to the 16-bit timer (TMO) Input POO/INTPO
TIO1 Capture trigger signal input to the capture register (CR00) PO1/INTP1
™ External count clock input to the 8-bit timer (TM1) P33
TI2 External count clock input to the 8-bit timer (TM2) P34
TOO0 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 clock, subsystem clock trimming). input P35
BUZ Output | Buzzer output. Input P36
RTPO to RTP7| Output Real-time output port by which data is output in synchronization with a input | P120 to P127
trigger.
ADO to AD7 | Input Low-order address/data bus at external memory expansion. input P40 to P47
foutput

12
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NEC ©PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

3.2 NON-PORT PINS (2/2)

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

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

WR External memory write operation strobe signal output. P65
WAIT Input | wait insertion at external memory access. Input PE6
ASTB Output | strobe output which latches the address information output at port 4 and port 5 | input P67

to access external memory.
ANIO to ANI7 | Input | A/D converter analog input. input | P10 to P17
ANOOQ, ANO1| Output | p/A converter analog output. Input | P130, P131
AVREFD Input | A/D converter reference voltage input. — —
AVReF: 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 P07
XT2 _ — —_—
Voo - Positive power supply. — —
Vss - Ground potential. - —

iIc - Internal connection. Connect to Vss directly. - -

B Luy27525 00A?541 TTL WE
13
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

*

3.3 PIN VO CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS

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

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

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

Pin Name ln'putl'output /{s] Recommended Connection when Not Used
Circuit Type
POO/INTPO/TI00 2 Input Connected to Vss.
PO1/INTP1/T101 8-A input/cutput Independently connected to Vss through resistor.
PO2/INTP2
PO3/INTP3
PO4/INTP4
POS/INTPS
PO6/INTPS
PO7/XT1 16 Input Connected to Voo.
P10/ANIO to P17/ANI7 iR Inputioutput independently connected to Voo or Vss through
P20/S11 8-A resistor.
P21/S0O1 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/S10/SBO/SDAO 10-A
P26/SC0/SB1/SDA1
P27/SCKO/SCL
P30/TO0 5-A
P31/TO1
P32/TO2
P33/Ti 8-A
P34/TI2
P35/PCL 5-A
P36/BUZ
P37
P40/ADO to P47/AD7 5-E Independently connected to Voo through resistor.
PS0/AB to P57/A15 5-A Independently connected to Voo or Vss through resistor.
P60 to P63 13-B Independently connected to Voo through resistor.
P64/RD 5-A independently connected to Voo or Vss through resistor.
P65/WR
PE6/WAIT
P67/ASTB

14
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1PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

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

Pin Name g"::;?"_;_?:; o Recommended Connection when Not Used
P70/SI2/RxD 8-A Inputoutput | Independently connected to Voo or Vss through resistor.
P71/SO2/TxD 5-A
P72/SCK2/ASCK 8-A
P120/RTPO to P127/RTP7 5-A
P130/ANOO, P131/ANO1 12-A Independently connected to Vss through resistor.
RESET 2 Input -

XT2 16 —_ Leave open.

AVREF0 — Connected to Vss.
AVREF1 Connected to Vob.

AVoD

AVss Connected to Vss .

IC Connected to Vss directly.

M Luc2?h525 0087543 474 WM
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NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y
Figure 3-1. Pin input/Output Circuits (1/2)
Type 2 Type 8-A v
DO
pullup D , I
enable P-ch
IN v
0o
- data —— o |=p<n
——20 IN/OUT
. ) , - output -ch
Schmitt-Triggered Input with Hysteresis Characteristic disable
Type 5-A Voo Type 10-A Voo
pullup pullup
enable Dc | P-ch enable } >O-—| P-ch
Voo Voo
data Do f=pn data————"1", [ pcn
IN/JOUT INOUT
output i ﬁ >o | open drain
disable o output disable -ch
input [ o@
enable
Type 5-E Voo Type 11 é"oo
puilup ch
pullup enable
enable P.ch V°°
data 1 é
data —0 IN/OUT
output
INNOUT disable P-ch _L
output ﬁ >o I Comparator,
disable —Q_\ L
T Nechl

Vrer (Threshold Voltage

. ap—

enable
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Figure 3-1. Pin input/Output Circuits (2/2)

Type 12-A Voo Type 16
pullup g feed back
=>o—| P-ch
enable cut-off
=
data-

:DHép-m o {; >

—0 IN/OUT
output -ch
disable .

input ;

P-ch = °
enable Analog Output ) XT1 XT2
Voitage +
N-ch =
Type 13-B
Voo
-
[Mask ] :
Option)
—OIN/OUT

data '
output dissle ———2 o—] [ N-ch
Voo

RD ——l P-ch

<]

Middle-High Voitage Input Buffer
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4. MEMORY SPACE

Figure 4-1 shows the nPD78052Y/78053Y/78054Y/78055Y/78056Y/78058Y memory map.

Figure 4-1. Memory Map

A FFFFH
Special Function Registers
(SFR) 256 x 8 bits
FFOOH
FEFFH
General Registers TATFH
32 x 8 bits Use Prohibited
FEEOH
F800H
FEDFH F7EFH
5= == =L Intemal Expanded RAM |
Internal High-Speed 1024 x 8 bits
RAM Note3d F400H
F3FFH
mmmmH Use Prohibited Not2
mmmmH - 1
Use Prohibited FOOOH
FAEOH
FADFH nnnnH
Data Memo . I
Space v Buffer RAM 32 x 8 bits = Program Area
FACOH 1000H I
FABFH OFFFH
Use Prohibited = CALLF Entry Area «J .
FASOH |
FA7FH 0800H
Q7FFH I
o Program Area
= Extemal Memory = ~— 9 ~
Program Memory 0080H
Space 007FH
nnnnH + 1
nnnnH CALLT Table Area
0040H
003FH
== internal ROM Note3 -
Vector Table Area
Y Y 0000H 0000H

W

Notes 1. Provided in the uPD78058Y only

Notel

2. When the external device expansion function is used with the pPD78058Y, set the internal ROM capacity to
56 Kbytes or less using the internal memory size switching register (IMS).
3. The internal ROM capacity and internal high-speed RAM capacity depend on the products (see the next table).

internal ROM Last Address Intemal High-Speed RAM First Address
Relevant Product Name
nnnnH mmmmH
uPD78052Y 3FFFH FDOOH
uPD78053Y SFFFH FBOOH
uPD78054Y 7FFFH
uPD78055Y 9FFFH
uPD78056Y BFFFH
uPD78058Y EFFFH
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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-channel open-drain input/output (P60 to P&3) 4
Total : 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. Inputioutput specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
Port 1 P10 to P17 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be connected by software.
Port 2 P20 to P27 input/output port pins. Input/output specifiable bit-wise.
' When used as input port pins, on-chip pull-up resistor can be connected by software.
Port 3 P30 to P37 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be connected by software.
Port 4 P40 to P47 Input/output port pins. Input/output specifiable in 8-bit units.
When used as input port pins, on-chip pull-up resistor can be connected by software.
Test input flag (KRIF) is set to 1 by falling edge detection.
Port 5 P50 to P57 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be connected by software.
LEDs direct drive capability.
Port 6 P60 to P63 N-channel open-drain input/output port pins. Input/output specifiable bit-wise.
On-chip pull-up resistor can be connected by mask option.
LEDs direct drive capability.
P64 to P67 Input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
Port 7 P70 to P72 Input/output port pins. input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
Port 12 P120 to P127 | Input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.
Port 13 P130, P131 Input/output port pins. Input/output specifiable bit-wise.
When used as input/output port pins, on-chip pull-up resistor can be connected by software.

Bl bLu27525 0087547 41T WA
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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 aiso be changed.
* 0.4 pus/0.8 us/1.6 ps/3.2 ps/6.4 ps/12.8 us (@5.0-MHz operation with main system clock)
* 122 ps (@32.768-kHz operation with subsystem clock)

* Figure 5-1. Clock Generator Block Diagram
XT1/P07 ©— subsystem | ¢
Clock Watch Timer, Clock
XT2 @—] Oscillator Output Function
Prescaler
7%
X1 @—={Main System| & E:I ]
Clock ¢ Seiecto brescal > Clock to Peripheral
X2 @——Oscillator pa] o rescaier Hardware
Scaler|™] Dol Bex box | fexifxrie
2| 22| 28} 2¢|2
& Standby .
STOP 2 Selectorl-] Controf gra" Ft3°”t’°' CPU Clock
Circuit T cul (ferv)
To INTPO
Sampling Clock
5.3 TIMER/EVENT COUNTER
§ timer/event counter channeis are incorporated.
» 16-bit timer/fevent counter  : 1 channel
 8-bit timer/event counter : 2 channels
* Watch timer : 1 channel
» Watchdog timer : 1 channel
Table 5-2. Types and Functions of Timer/Event Counter
\ 16-Bit Timer/Event Counter 8-Bit Timer/Event Counter | Watch Timer |Watchdog Timer
Type
Interval timer 1 channel 2 channels 1 channel 1 channel!
External event counter 1 channel 2 channels _ —_—
Function
Timer output 1 output 2 outputs —_— _
PWM output 1 output — - —
Pulse width measurement 2 inputs - . —
Square wave output 1 output 2 outputs _ B —
One-shot pulse output 1 output —_— _— _—
Interrupt request 2 2 1 1
Test input I _— 1 e

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

Internal Bus

9

AN

{} INTP1
TI01/PO1/INTP1 ©) 16-Bit Capture/
Selector led Compare Register
i (CR0O) ' INTTMO0
] l—‘
PWM pulse
Match
" Qutput Output Control
WatchoTnmz; Control Circuit —C) TOO/P30
utp Circuit ]
2fxx ——
fxx . ]
Selactor j] 16-Bit Timer Register
o2 (TMO)
fxx/22 1 |
Eage L Clear Selector
et
T100/PO0ANTPO OH patector Match~,_~ — INTTMO!
PN
INTPO
N
16-Bit Capture/
Compare Register
(CR0O1)
S Internal Bus S
Figure 5-3. 8-Bit Timer/Event Counter Block Diagram
g Intemnal Bus S
75 7 -
8-Bit Compare : L
Register (CR10) 8-Bit Compare L]
Register (CR20)] | . Output
Match ] Selectorte—~1 Control {O) TO2/P32
T} Match < Circuit
fo2ebaf2® C: I ﬁ INTTM2
8-Bit Timer
faf2! | —{SeleCOMRegister 1 (TM1) 8-Bit Timer
SelectorH—
THP33 O Cloar elector==1 Register 2 (TM2)
Clear
fod242% [N
E/ Selector
o2t {Selector}- T
Ti2’P34 (O 1
Output |
Control HO) TO1/P3
N/ N Circuit
g Intemal Bus S

B bue2?525 0087549 292 M
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Figure 5-4. Watch Timer Block Diagram

Selector}—  5-Bit Counter

-

s

~»

Prescaler ' ~[

Selectorf— INTWT

|

N

—

J

N

B Luy27?525 0087550 TO4 A

tw
213
dw | £ e | fe ik | ds
24 2% 2°¢ 27 28 29
Selector INTTM3
L . To 16-Bit Timer/
Event Counter
Figure 5-5. Watchdog Timer Block Diagram
Prescaler
~f-‘-’5 Ln:r dg | ta | fm | tn L_. INTWDT
SE R R I N —~ Maskable
interrupt Request
. Control I
Selector 8-Bit Counter  }—=] Circuit |—= RESET
INTWDT

— Non-Maskable

Interrupt Request
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5.4 CLOCK OUTPUT CONTROL CIRCUIT
A clock with the following frequencies can be output as the clock output.
* 19.5 kHz/39.1 kHz/78.1 kH2z/156 kHz/313 kHz/625 kHz/1.25 MHz/2.5 MHz/5.0 MHz (@5.0-MHz operation with
main system clock)
* 32.768 kHz (@32.768-kHz operation with subsystem clock)

Figure 5-6. Clock Output Control Circuit Block Diagram

Selector Synchronization Qutput Control
C?rguit Circuit —_@ PCLPSS

T

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

Figure 5-7. Buzzer Qutput Control Circuit Block Diagram

frx/2® ————]

txx/2'® ———{ Selector Qutput Control L (3) BUZ/P3S

fux/2" ——
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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 A/D conversion operation start-up methods are available.

* Hardware start
* Software start

Figure 5-8. A/D Converter Block Diagram

Series Resistor String
ANIO/P10 (O)—] Sample & Hold Circuit | " :_© AVoo
————————— AVrero
ANI/P11 (Q)— ; ~ : Voltage Comparator | : :
Q <
ANI2/P12 (Q)—*] | 1T ] : 1 |
ANIZ/P13(0)— ! T ! ,';;p o
Selector| ! I ector ) i !
ANI4/P14(0)—=] AL : | 1
ANIS/P15 (O)— | ! 1
ANIBP16 (©)— Successive Approximation ! | j v
i [
AN|7/P17© Register (SAR) R ss
Y i
{
Edge
. Control INTAD
INTP3/PO3(0)— ?éi?on Pl
INTP3
NS
A/D Conversion
Resutt Register (ADCR)

L

Intemal Bus
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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

AVrgri @-———- AYAYAY: @ ANOn
——VV \/_%: .
Selector .
—
DACSn
Write
Avss © INTTMx
D/A Conversion Value Set Register n DAMmM
(DACSn)
D/A Converter
Mode Register
S internal Bus K

n =01
m =4,5
x =1,2

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

Table 5-3. Types and Functions of Serial interface

Function Serial Interface Channel 0

Serial Interface Channel 1

Serial Interface Channel 2

3-wire serial I/O mods O (MSB/LSB first switchable)

O(MSB/LSB first switchable)

O({MSB/LSB first switchable)

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

O(MSB/LSB first switchable)

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

Asynchronous serial interface

(UART) mode

QO (Dedicated baud rate
generator incorporated)

B L427525 0087553 713 MW
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S10/SBO/SDAO/P25 @—-»—D—-

SO0/SB1/SDA1/P26 ©—~[Z~

§CKo/SCL/P27 ME

Figure 5-10. Serial Interface Channel 0 Block Diagram

\

Intemal Bus

f]

Serial YO Shift Output |
Selector Register 0 (SI00) Latch
\‘ Acknowledge
Selector Stop Condition/Start Output Circuit
ConditiorvAcknowledge [~
Detection Circuit
interrupt
Request |  _ \resio
: Serial Clock Counter Signal
Generator
l K fo/2-Fos2®
Serial Clock
Cantrol Circuit Selector TO2

Figure 5-11, Serial Interface Channel 1 Block Diagram

intemal Bus

{

Automatic Data Transmit/

{

Receive Address Pointer

> Buffer RAM

(ADTP)

U

Serial I/O Shift Register 1 (SIO1)

:

{

Automatic Data
Transmit/Receive
interval Specification
Register (ADTY)

Match

iy

5-Bit Counter

SI/P20 (O)- {]/\
SO1/P21 (©— <}
sTePs © | Handshake
Control
BUSY/P24 (@] Circult
SCK1/P22 (O F/\

26

Serial Clock Counter

Interrupt Request
Signal Generator

INTCSH

—

b
~N

Serial Clock Control Circuit

Selector

< | fx02-F 002
TO2
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Figure 5-12. Serial interface Channel 2 Block Diagram

¢ 8
i U

Receive Buffer Register N S
(RXBISIO2) Direction Control Circuit
Direction Control Circuit Tm“g‘;(:;‘s‘?oze)g'swf

il

Receive Shift Register : | Cireui .
(RXS) Transmit Control Circuit f— NTST

RxDrsiz/P70 (©)

TxD/SO2/P71 (O

ANV,

— INTSER
= INTSRANTCSI2

—— Receive Control Circuit

I
1

=T . SCK Output
ASCK/SCRZPT2 (©- Control Circuit

VA

Baud Rate
Generator K fo-frow/20

5.9  REAL-TIME QUTPUT PORT FUNCTIONS

Data set previously in the real-time output buffer register is transferred to the output latch by hardware concurrently with

timer interrupt or external interrupt generation in order to output to off-chip. This is a real-time output function. Pins used
to output data to off-chip are called real-time output ports.

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

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

S internal Bus S
< /}
INTP2 —— . Real-Time Output|Real-Time Output
INTTM1 —.| Output Trigger Buffer Register | Buffer Register
Control Circuit Higher 4 Bits Lower 4 Bits
INTTM2 —= (RTBH) (RTBL)
N2
Real-Time Output Port Mode
Register (RTPM)
SN2
Output Latch <_
RN
P127 - - — — - — P120
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6. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 INTERRUPT FUNCTIONS

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

* Non-maskable interrupt: 1

* Maskable interrupts: 20

» Software interrupt: 1

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

transmission

Note 1 Basic
Interrupt Source
Interrupt Type Default Internal/ Vector Table Configuration
Priority Name Trigger External Address Type Note 2
Non-maskable — INTWDT | Watchdog timer overflow Internal 0004H (A)
(watchdog timer mode 1 selected)
Maskable 0 INTWDT | Watchdog timer overflow (B)
(interval timer mode selected)
1 INTPO | Pin input edge detection External 0006H (C)
2 INTP1 0008H (a)]
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 000EH
6 INTP5 0010H
7 INTPS 0012H
8 INTCSIO | EndofserialinterfacechannelOtransfer | Internal 0014H (=)
9 INTCSI1 | End of serialinterface channel 1 trans- 0016H
fer
10 INTSER | Generation of serial interface channel 0018H
2 UART receive error
11 INTSR | Endofserialinterface channel 2 UART 001AH
reception
End of serial interface channel 2 3-wire
INTCSI2 transfer
12 INTST | End of serialinterface channel 2 UART 001CH

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simultaneously. 0 is

the highest order and 18, the lowes!.
2. Basic configuration types (A) to (E) correspond to (A) to (E) in Figure 6-1, respectively.

28
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Table 6-1. Interrupt Source List (2/2)

Note 1 ‘ Basic
Interrupt Source :
Interrupt Type De.fa?m Internai/ Vector Table Configuration
Priority Name Trigger External Address Type Note 2
Maskable 13 INTTM3 | Referencetimeinterval signalfromwatch | Internal 001EH (8)
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 (CRO1)
16 INTTM1 | Generation of match signal of 8-bit 0024H
timer/event counter 1
17 INTTM2 | Generation of match signal of 8-bit timer/ 0026H
event counter 2
18 INTAD | End of conversion by A/D converter 0028H
Software - BRK | BRK instruction execution internal DO3EH (E)

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simultaneously. 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.

Bl Lu27525 0087557 369 WM
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Figure 6-1. Interrupt Function Basic Configuration(1/2)

(A) Internal non-maskable interrupt

(B) Internal maskable interrupt

K intemal Bus 3
Interrupt Priority Vector Table
Request Control Gircuit Address
Generator
Standby Release
Signal
g Intemal Bus

Request

.
! ot
MK IE PR IsP
Priority Vector Table
Interrupt A Address
Request IF Control Circuit Generator
Standby Release
Signal
{C) External maskable interrupt (INTPQ)
g Intemal Bus S

Samipiing Clock External Interrupt

Select Register Mode Register MK IE PR ISP

(SCS) (INTMO)

1§ 1y el o
. Vector Table
] Edge Priority
et (S:Iamlghng De?ecﬁon IF Control Circuit ;G\gcr,\reezor
oc Circuit
Standby Release
Signal
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{D) External maskable interrupt (except INTPD)

Figure 6-1. Interrupt Function Basic Configuration(2/2)

Intemal Bus S
External Interrupt
Mode Register MK IE PR ISP
(INTMO and INTM1) I
{} iori | Vector Table
Priority
Interrupt Edge Detection F y Address
Request c?rgun l — Control Circuit e e
Signal
(E) Software interrupt
S Intemal Bus 3
3
interrupt Priority ngtrzrs'sl’able
Request Control Circuit e

: Interrupt request flag

: interrupt enable flag

: In-service priority flag

: Interrupt mask flag

: Priority specification flag

Bl Lu2?525 0087559 131 WA
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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 overfiow Internal
INTPT4 Port 4 falling edge detection External

Figure 6-2. Test Function Basic Configuration

S Intemal Bus S

|
1

MK

Test I S?andby Release
Input Signal

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 current consumption,

* HALT mode : The CPU operating clock is stopped.
The average current consumption can be reduced by intermittent operation in combination with the
normal operating mode.

*STOP mode : The main system clock oscillation is stopped. The whole operation by the main system clock is

stopped, so that the system operates with ultra-low current consumption using only the subsystem
clock.

Figure 8-1. Standby Function

Main System £85=1 ( Subsystem Clock
Clock Operation CS5-0 Operation
STOP HALT HALT
Interrupt Instruction instruction Instruction
Request Internupt interrupt
P Request
Request eques
STOP Mode HALT Mode HALT Mode Note
{Main system clock (Clock supply to CPU is {Clock supply to CPU is

oscillation stopped) stopped, oscillation) stopped, oscillation)

Note The current consumption can be reduced by stopping the main system clock.

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

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

9. RESET FUNCTION

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

(1) 8-bit instructions

MOV, XCH, ADD ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR,

ROL, RORC, ROLC, ROR4, ROL4, PUSH, POP, DBNZ

Second [HL + Byte]
P | woyte | A | e | st | saddr |tadarte| Psw | E1 | (i [Mo*[sadartel 1 | None
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
suBsc ADDC ADDC | ADDC ADDC| ADDC ROLC
AND suB sus | sus sus | sus
OR SuBsC SUBC | suBC SUBC| SUBC
XOR AND AND | AND AND | AND
CcMmP OR OR OR OR OR
XOR XOR | XOR XOR | XOR
CcMP CMP | CMP CMP | CMP
r MOV | MOV INC
ADD DEC
ADDC
SuB
SUsC
AND
OR
XOR
cMP
B.C DBNZ
sfr MOV | MOV
saddr |MOV | MOV DBNZ INC
ADD DEC
ADDC
SUB
SUBC
AND
OR
XOR
CMP
taddr16 MOV
PSW |Mov | MOV PUSH
POP
[DE]
- HU MOV ROR4
ROL4
{HL + Byte] MOV
{HL + B]
[HL + C]
X MULU
c | DIVUW

Note Except r

34
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(2) 16-bit instructions
MOV, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

Second Operand
First Operand #word AX rp Note sfrp saddrp laddr16 sP None
AX ADDW MOVW MOVW Movw MOVW Movw
suBw XCHW
CMPW
M MOovwW MOVW Hete INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddrp MOovw MOVW
laddr16 MOVW
SP MOvVwW MOVW
Note Only when rp = BC, DE, or HL
{3) Bit manipulate instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR
Second Operand )
. A.bit sfr.bit saddr.bit PSW.bit {HL].bit cY Saddri6 None
First Operand
A.bit MOV1 BT SET1
BF CLR1
BTCLR
sfr.bit MOV BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT SET1
BF CLR1
BTCLR
PSW.bit MOV1 BT SETH
BF CLR1
BTCLR
[KL).bit MOV1 BT SET1
BF CLR1
BTCLR
cY MOV1 MOV1 MOVt MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
ORt OR1 OR1 CR1 OR1 NOT1
XORA1 XOR1 XOR1 XOR1 XOR1

M Ly27525 0087563 Lk M
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(4) Call instruction/branch instructions
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DBNZ

Second Operand ' )
First Operand laddr16 laddri1 [addr5] $addrié
Basic instruction BR CALL CALLF CALLT BR
BR BC

BNC
BZ
BNZ

Compound BT

instruction BF
BTCLR
DBNZ

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

36
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11. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Parameter Symbol Test Conditions Ratings Unit
Supply voltage Voo ~0.3 to +7.0 v
AVoo -0.3to Voo + 0.3 v
AVRero -0.3 to Voo + 0.3 v
AVaer ) -0.3 to Voo + 0.3 v
AVss -0.3 to +0.3 \
Input voltage Vi P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, -0.3 to Voo + 0.3 \
P50 to P57, P64 to P67, P70 to P72, P120 to P127, P130,
P131, X1, X2, XT2, RESET
Vi P60 to P63 | N-ch Open-drain ~0.3 to +16
Output voltage Vo -0.3 to Voo + 0.3
Analog input voltage | Van P10 to P17 I Analog input pin AVss — 0.3 to AVrero + 0.3
Output lo 1 pin -10 mA
current high P01 to P06, P30-P37, P56, P57, PE0 to P67, P120 to P127 total -15 mA
P10 to P17, P20 to P27, P40 to P47, P50 to P55, =15 mA
P70 to P72, P130, P131 total
Output lo.Nete | 1 pin Peak value 30 mA
current low o 15 mA
PS50 to P55 total Peak value 100 mA
r.m.s. 70 mA
P56, P57, P60 to P63 total Peak value 100 mA
r.m.s. 70 mA
P10 to P17, P20 to P27, P40 to P47, | Peak value S0 mA
P70 to P72, P130, P131 total r.m.s. 20 mA
P01 to P08, P30 to P37, P64 to P67, | Peak value 50 mA
P120 to P127 total £.m.s. 20 mA
Operating ambient | Ta —40 to +85 °C
temperature
Storage Tsg —-65 to +150 °C
temperature

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

to use the product within the ratings.

Remark The characteristics of dual-function pins and port pins are the same unless otherwise specified.
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

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

Resonator gﬁgzgmended Parameter Test Conditions MIN. TYP. | MAX. | Unit
i ilati Voo = Oscillation
Ceramic Oscillation o0 i 1.0 5.0 Mz
resonator frequency (fx) Note1 voltage range
Oscillation After Voo reaches oscil- 4 ms
stabilization time Note2 {ation voltage range MIN.
Crystal Oscillation
Notet 1.0 5.0 MHz
resonator frequency (fx) Note
Oscillation Voo=45t060V 10
stabilization time Notez 30 ms
Extermnal X1 input
1.0 H
clock X2 X1 frequency (fx) Note? 5.0 MHz
X1 input
uPD74HCUO4 high/low leva! width 85 500 ns

(txw, tx)

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

Cautions 1. When using the main system clock osci liator, wiring in the area enclosed with the broken line should

38

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

* Wiring should be as short as possible.

* Wiring should not cross other signal lines.
* Wiring should not be placed close to a varying high current.
¢ The potential of the oscillator capacitor ground should be the same as Vss.

* Do not ground wiring to a ground pattern in which a high current flows.
+ Do not fetch a signal from the oscillator.

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

subsystem clock should be switched again to the main system clock after the oscillation stabilization
time is secured by the program.
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1PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

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

Resonator | Recommended Circuit Parameter Test Conditions MIN. TYP. MAX, Unit
IC XT2 XT1 —"—
Crystal L s Oscillation a2 32,768 a5 KHz
resonator ' |R2 : frequency (fxr) Note 1
. i—:c,sJ- : Oscillation Voo =4.5t0 6.0V 1.2 2 s
777‘ stabilization time Note 2 10
External XT1 input 100 K
clock XT2 _ XT1 frequency (fxr) Note 1 32 z
XT1 input
l high/low level width 5 15 us
{terv, txem )

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

2. Time required to stabilize oscillation after applying power (Vo).

Cautions 1.

When using the subsystem clock oscillator, wiring in 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 shouid 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 osciilator.

- The subsystem clock oscillation circuit is a circuit with a low amplification level, more prone to

misoperation due to noise than the main system clock. When using the subsystem clock, pay special

attention to wiring as described above.

EN Luy27525 00875L7 208 W
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

RECOMMENDED OSCILLATOR CONSTANT

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

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

Recommended Oscillation
Frequenc ;
Manufacturer | Product Name (M:z) Y Oscillator Constant Voitage Range Remarks
Ct (pF) C2(pF) | R1 (k) | MIN.(V) | MAX. (W)
Murata Mfg. | CSAS5.00MG 5.00 30 30 0 2.0 6.0
Co., Ltd. CST5.00MGW |  5.00 On-chip | On-chip 0 2.0 6.0 | Capacitor on chip
Kyocera KBR-5.0MSA 5.00 33 33 0 2.0 6.0 Lead type
KBR-5.0MKS 5.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip,
lead type
KBR-5.0MWS 5.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip,
lead type
PBRC 5.00A 5.00 33 33 0 2.0 6.0 Chip type
TDK Corp. CCR4.0MC3 4.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
CCR5.0MC3 5.00 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
MAIN SYSTEM CLOCK: CRYSTAL RESONATOR (Ta = =10 to +70 °C)
Recommended Oscillation
Manufacturer | Product Name :’h;e:t;em:y Oscillator Constant Voltage Range
z
C1 (pF) C2 (pF) R1 (k) MIN. (V) MAX. (V)
Daishinku SMD-49 3.579545 27 27 15 2.0 6.0
SUBSYSTEM CLOCK: CRYSTAL RESONATOR (Ta = —10 to +70 °C)
Recommended Oscillation
Manutacturer | Product Name (Fb;e:u)ency Oscillator Constant Voltage Range
z .
C1 (pF) Cz(pF) | R1(kQ) | MIN. (V) | MAX. (V)
Daishinku DT-38 32.768 27 20 330 2.0 6.0
(1TA252E00)
Caution The oscillator constant and oscillation voltage range indicated above are conditions for stable

oscillation and do not guarantee oscillating frequency accuracy. if frequency accuracy is necessary
for the user’s circuit, the frequency of the resonator in the circuit must be adjusted. Therefore, it is

recommended that the user directly consult the resonator manufacturer before designing.
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

(2) UPD78058Y

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

Recommended Oscillation
Manufacturer | Product Name ;:‘el:qzl;ency Oscillator Constant Voltage Range Remarks
Ct (pF) C2(pF) | R1(kQ) | MIN, (V) | MAX. (V)
Kyocera PBRC4.19A 4.19 33 33 0 2.0 6.0
PBRC4.198 4.19 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
KBR-4.19MSA 4.19 33 33 0 2.0 6.0
KBR-4.19MKS 4.19 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
PBRC4.91A 4.91 33 33 0 2.0 6.0
PBRC4.91B 4.91 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
KBR-4.91MSA 4.91 33 33 0 2.0 6.0
KBR-4.91MKS 4.91 On-chip | On-chip 0 2.0 6.0 Capacitor on chip
Caution The oscillator constant and oscillation voltage range indicated above are conditions for stable

oscillation and do not guarantee osciliating frequency accuracy. If frequency accuracy is necessary
for the user’s circuit, the frequency of the resonator in the circuit must be adjusted. Therefore, it is
recommended that the user directly consult the resonator manufacturer before designing.

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

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

Input/Qutput Cio =1 MHz P01 to P06, P10 to P17, 15 pF
capacitance Unmeasured pins returned P20 to P27, P30 to P37,
to0OV. 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 and port pins are the same unless otherwise specified.

BN Lu27?525 0087569 080 WM
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1PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

DC CHARACTERISTICS (Ta = 40 to +85 °C, Voo = 2.0 t0 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Input voltage ViH P10 to P17, P21, P23, P30 to P32, [ Voo =2.7t06.0 V 0.7Voo Voo \'
high P35 to P37, P40 to P47, P50 to P57,

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

P130, P131
Vinz P00 to POB, P20, P22, P24 to P27, | Voo =2.7t0 6.0 V 0.8Voop Voo Vv
P33, P34, P70, P72, RESET 0.85Voo Voo v
ViHa P60 to P63 Voo=2.7t0 6.0V 0.7Voo 15 v
{N-ch Open-drain) 0.8Voo 15 \
Vire X1, X2 Voo = 2.7t0.6.0V Voo-0.5 Voo v
Voo-0.2 Voo Y
Vius XT1/P07, XT2 45V<Voos6.0V 0.8Voo Voo \"
2.7 Vs Voo<4.5V 0.9Voo Voo "
2.0 VS Vop< 2.7 Vel 0 gvpp Voo v

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

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

P130, P131
Viz P00 to POS, P20, P22, P24 to P27, | Voo =2.710 6.0 V 0 0.2Voo \
P33, P34, P70, P72, RESET 0 0.15Voo| V
Vi P60 to P63 4.5V<Vops 6.0V 0 0.3Voo v
27V<Voo<4.5V 0 0.2Voo v
0 0.1Voo v
Vies X1, X2 Voo=27t060V 0 0.4 v
0 0.2 \Y
Vs XT1/P07, XT2 45VsVoos6.0V 0 0.2Voo \
2.7 V< Vo445V 0 0.1Voo A
2.0 V< Vop < 2.7 iote 0 0.1Voo \

Output voltage Von Voo=45t08.0V, lon=—1 mA Voo~1.0 \
high lon = =100 pA Voo-0.5 v
Qutput voltage Vour P50 to P57, P60 to P63 Voo =4.5106.0V, 0.4 2.0 \
low lor = 15 mA

P01 to P06, P10 to P17, P20 to P27,| Voo = 4.5t0 6.0 V, 0.4 \Y
P30 1o P37, P40 to P47, P64 to P67,| loo = 1.6 mA
P70 to P72, P120 to P127, P130,
P131
VoL $80, SB1, SCKO Voo = 4.5t0 6.0V, 0.2Voo v
open-drain
pulled-up (R = 1 KQ)
Vous lo. = 400 pA 0.5 v

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

Remark The characteristics of dual-function pins and port pins are the same unless otherwise specified.
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.7 10 6.0 V) _

P70 to P72, P120 to
P127, P130, P131

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

P60 to P67, P70 to P72,
P120 to P127, P130, P131, RESET
lumz X1, X2, XT1/P07, XT2 20 HA
fums Vn=15V P80 to P63 80 pA
Input leakage T V=0V P00 to P06, P10 10 P17, P20 to P27, -3 pA
current low P30 to P37, P40 to P47, P50 to P57,
P64 to P67, P70 to P72,
P120 to P127, P130, P131, RESET
luee X1, X2, XT1/PD7, XT2 -20 yA
les P60 to P63 ~3Note1 pA
Output leakage Jiom Vour= Voo 3 HA
current high
Output leakage ILoL Vour=0V =3 pA
current low
Mask option pull- R Vin=0V, P60 to P63 20 40 90 k2
up resistor
Software pull- Rz Vin=0V, PO1to P06, [45V<Voos6.0V 15 40 90 kQ
up resistor Note2 P10 to P17, P20 to P27,
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,[2.7 VS Voo < 4.5V 20 500 k2

Notes 1. If no pull-up resistor is connected in P80 to P63 (specified with mask option), a ~200 uA (MAX.) low-leve! input
leak current flows only during the 1.5-clock interval {no wait interval) during which a read instruction is executed
for port 6 (P6) and port mode register (PM8).
The leak current is -3 pA (MAX.) at all times other than the 1.5-clock interval during which the read instruction
is executed.

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

Remark The characteristics of dual-function pins and port pins are the same unless otherwise specified.
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NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y
DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)
Parameter Symbol Test Conditions MIN, | TYP. MAX. Unit
- NoteS
Power supply 1oor 5.0-MHz Crystal oscillation Voo =50V £10 % T 4 12 mA
current Notet operating mode Voo = 3.0 V £ 10 % Notes 0.6 1.8 mA
= Note2
(bxx = 2.5 MHz) Mot Vob = 2.2 V & 10 % Notes 035 | 105 | mA
5.0-MHz Crystal oscillation Voo = 5.0 V + 10 % Notes 6.5 19.5 mA
operating mode
{fxx = 5.0 MHz) Note3 Voo = 3.0 V + 10 % Notes 0.8 2.4 mA
looz 5.0-MHz Crystal oscillation Voo=5.0V+10% 1.4 4.2 mA
HALT mode Voo =3.0V+10% 0.5 15 mA
(hx = 2.5 MHz) Note2
Voo=22V+10% 280 840 HA
5.0-MHz Crystal oscillation Voo =5.0V£10% 1.6 4.8 mA
HALT mode
(fox = 5.0 MHz) Notw3 Voo=3.0V+10% 0.65 1.95 mA
lops 32.768-kHz Crystal oscillation Voo=50V10% 60 120 HA
; Noted
operating mode Voo =3.0V =10 % 32 64 LA
Voo=22V210% 24 a8 HA
loos 32.768-kHz Crystal oscillation Voo=5.0V+10% 25 55 HA
Noted
HALT mode Voo =3.0V+10% 5 15 WA
Voo=22Vz210% 2.5 12.5 HA
loos XT1 = Voo Voo=50V+10% 1 30 pA
STOP mode
Voo=30V+10% 0.5 10 A
When feedback resistor is used 2 K
Voo=22V+10% 0.3 10 HA
loos XT1 = Voo Voo=50V+10% 0.1 30 LA
STOP mode
= + ° X
When feedback resistor is unused |10 =0V =10% 0.05 10 RA
Voo=22V10% 0.05 10 HA

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

Operation with fxx = fx/2 (when oscillation mode selection register (OSMS) is set to 00H)
Operation with fxx = {x (when OSMS is set to 01H)
When the main system clock is halted.

Operating in high-speed mode (when the processor clock control register {PCC) is set to 00H.)
Operating in low-speed mode (when PCC is set to 04H)

A

fxx 1 Main system clock frequency (ix or {x/2)
fx : Main system clock oscillation frequency

44
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NEC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

AC CHARACTERISTICS

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

Parameter Symbol Test Conditions MIN. TYP. | MAX, Unit
Cycle time Tev Operating on main Voo=27t06.0V 0.8 64 us
[ . fxx = {x/2 Notel
(Min. instruction system clock 2.2 64 us
execution time)
fax = fx Nota2 45V<Voo<s6.0V 0.4 .32 us
27V<Voo<45V 0.8 32 us
Operating on sub system ciock 40 122 125 us
TI00 input trmoo, 3.5V<VoosB.0V Yhams),1 Bowd us
high-flow-level width| triweo 2.7V<Voo<35V Hami).2 3 us
a5 Kot us
TI01 input triHoy, Voo=27106.0V 10 ps
high-flow-level width| ot 20 us
T, Ti2 fria Voo=45t06.0V 0 4 MHz
input frequency 0 275 kHz
TH, TI2 input T, Veo=451t06.0V 100 ns
high-/low-level width{ trLs 1.8 ns
Interrupt input N, INTPO 3.5VEVon<6.0V fiams), Mo us
high-/low-level tm 2.7V <Vop<35V p L is
width urt0.5 us
INTP1 to INTP8, KRO to KR7 Voo=27t0860V 10 us
20 us
RESET low trse Vop=27t0 6.0V 10 us
level width
20 us

Notes 1. When oscillation mode selection register (OSMS) is set to 00H
2. When OSMS is set to 01H
3. In combination with bits 0 (SCS0) and 1 (SCS1) of sampling clock selection register, fsam is selectable between
B2V, fxx/32, fxx/64, and fxx/128 (when N= 0 to 4).

fxx : Main system clock frequency (fx or fx/2)
fx : Main system ciock oscillation frequency
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

Ter vs Voo (At fxx = fx/2 main system clock operation)

46

Cycle Time Tevy [ps})
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Operation Guaranteed
Range

2.0

1.0 \-

0.5

04

IO T T T T T T

1 2 3 4 5 6

Supply Voltage Voo [V]

Cycle Time Ter [us)

Tey Vs Voo (At fxx = fx main system clock operation)
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NEeC uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

(2) READ/WRITE OPERATION

{a) When MCS =1, PCC2 to PCCO = 0008 (Ta = 40 to +85 °C, Voo = 4.5 to 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tasth 0.85tcy — 50 ns
Address setup time taos 0.85tcy - 50 ns
Address hold time taoH 50 ns
Data input time from address taoos . (2.85 + 2n)ter — 80 ns
taop2 {4 + 2n)tey — 100 ns
Data input time from RDL troD1 (2 + 2n)tey — 100 ns
tRoD2 (2.85 + 2n)tey — 100 ns
Read data hold time troM 0 ns
RD low-level width troLs (2 + 2n)tey — 60 ns
troL2 (2.85 + 2n)tey — 60 ns
WAIT! input time from RD4 trRowT1 0.85tey — 50 ns
trowT2 2tcy —- 80 ns
WAIT! input time from WRL twRwWT 2tcy — 60 ns
WAIT low-level width wn (1.15 + 2n)tey (2 + 2n)tey ns
Write data setup time twos (2.85 + 2n)tey — 100 ns
Write data hold time twoH 20 ns
WR low-leve! width twrL (2.85 + 2n)tey - 60 ns
RD. delay time from ASTB. tasTRO 25 ns
WRL delay time from ASTBL = | tastwn 0.85tcy + 20 ns
ASTBT delay time from troasT 0.85tcv — 10 1.15tcy + 20 ns
RDT in external fetch
f\_fl_dress hold time from trROADH 0.85tcy ~ 50 1.15ter + 50 ns
RDT in external fetch
Write data output time from RDT | trowo 40 ns
Write data output time from WRL | taowo 0 50 ns
Address hold time from WRT WRADH 0.85tey 1.15%y + 40 ns
RDT delay time from WAITT twreo 1.5ty + 40 3.15tcy + 40 ns
WRT delay time from WAITT twwA 1.15tcv + 30 3.15tcy + 30 ns

Remarks 1. MCS: Oscillation mode selection register (OSMS) bit 0
2. PCC2 to PCCO: Processor clock control register (PCC) bit 2 to bit O
3. tcy =Tev/4
4. n indicates number of waits.
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

(b) Except when MCS = 1, PCC2 to PCCO = 0008 (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

(1/2)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tasm™ Voo =2.7t06.0V. tey — 80 ns
tey — 150 ns
Address setup time taos Voo =2.7t06.0V tcy — 80 ns
tey - 150 ns
Address hold time taon Voo =2.7106.0V 0.4tcr - 10 ns
0.37tcy - 40 ns
Data input time from address taoD1 Voo=27t06.0V (3 + 2n)tey — 160 ns
(3 + 2n)tevy — 320 ns
tabo2 Voo=2.7t06.0V (4 + 2njtey — 200 ns
(4 + 2njtey — 300 ns
Data input time from RD{ troor Voo = 2.7 t0 6.0 V (1.4 + 2n)tey — 70 ns
(1.37 + 2n)tcy - 120 ns
tro02 Voo=27t06.0V (2.4 + 2nitey — 70 ns
(2.37 + 2n)tey — 120 ns
Read data hold time troH 0 ns
RD low-leve! width tRows Voo =2.7106.0 V (1.4 + 2njtey — 20 ns
(1.37 + 2n)tey - 20 ns
troL2 Voo =27t06.0V (2.4 + 2njtey - 20 ns
(2.37 + 2n)tey — 20 ns
WAITL input time from RDJ tRowT1 Voo =2.7106.0V ter — 100 ns
tcy — 200 ns
trowT2 Voo =2.7t06.0V 2tcy — 100 ns
2tey - 200 ns
WAITL input time from WRL twawr Voo=27106.0V 2tey — 100 ns
2tcy ~ 200 ns
WAIT low-level width twi (1 + 2n)tey (2 + 2n)tev ns
Write data setup time twps Voo=27t060V (2.4 + 2n)tcy ~ 60 ns
(2.37 + 2njtey — 100 ns
Write data hold time twon 20 ns
WR low-level width twaL Voo =27t06.0V (2.4 + 2njtey - 20 ns
i (2.37 + 2n)ter - 20 ns
RD! delay time from ASTBL tasTRD Voo =2.710 6.0 V 0.4ty — 30 ns
0.37tcy - 50 ns
WR/ delay time from ASTB. tswr | Voo =2.7106.0V 1.4tcy = 30 ns
1.37tcy — 50 ns

Remarks 1.

48

MCS: Oscillation mode selection register (OSMS) bit 0

2. PCC2 to PCCO: Processor clock control register {PCC) bit 2 to bit 0

3. tcy=Tev/d

4. nindicates the number of waits.
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uPD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

(b) Except when MCS = 1, PCC2 to PCCO = 0008 (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

(2/2)
Parameter Symbol Test Conditions MIN. MAX. Unit
ASTBT delay time from troasT tey - 10 tor + 20 ns
RDT in external fetch -
Address hold time from tRDACH tey - 50 tey + 50 ns
RDT in external fetch
Write data output time from RDT | taowo Voo=2.7106.0V 0.4tcy - 20 ns
0.37fcy — 40 ns
Write data output time from WRL | twawo Voo=27106.0V 0 80 ns
0 120 ns
Address hold time from WRT twWRADH Voo=27t060V tey ter + 60 ns
toy tey + 120 ns
RDT delay time from WAITT twrao Voo =2.710 6.0 V 0.6tcy + 180 2.6ty + 180 ns
0.83tey + 350 2.63tey + 350 ns
WRT delay time from WAITT twrwa Voo=27t06.0V 0.6tcy + 120 2.6tcr+ 120 ns
0.63tcy + 240 2.63tcy + 240 ns
Remarks 1. MCS: Oscillation mode selection register (OSMS) bit 0
2. PCC2 to PCCO: Processor clock contro! register (PCC) bit 2 to bit 0
3. tcy = Tev/d
4. n indicates number of waits.
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(3) SERIAL INTERFACE (Ta = ~40 to +85 °C, Voo = 2.0 t0 6.0 V)’

(a) Serial interface channel 8

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tkeys 45V<Voo<6.0V 800 ns
27VsVoo<ds5V 1600 ns
) 3200 ns
SCKO high-flow-level txms, tria Voo=4.5t06.0V tkev1/2 - 50 ns
width . teevi/2 - 100 ns
S10 setup time - tsir 45V<Voo<6.0V 100 ns
(to SCKoT) 2.7V<Voo<45V 150 ns
300 ns
SI0 hold time (from tKsly 400 ns
SCKoT)
SO0 output delay time | <o, C =100 pF Note
from SCKoL 300 ns
Note C is the load capacitance of SCK0, SO0 output line.
(ii) 3-wire serial I/O mode (SCKO... External clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX, Unit
SCKO cycle time tkeyz 45V<Voo<6.0V 800 ns
27V<Voo<45V 1600 ns
3200 ns
SCKO high-flow-level tcHz, tez 45V<Voo<B.0V 400 ns
width 27V<Voo<d45V 800 ns
1600 ns
S10 setup time {to SCKQT)| tswe 100 ns
810 hold time (from tksiz 400 ns
SCKOT)
SO0 output delay time | tsoz C = 100 pF Note 300 ns
from SCKO.
SCKaQ rise, fall time tr2, tr2 When using external device - 160 ns
expansion function
When not using external device 1000 ns
expansion function

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

Parameter Symbol Test Conditions MIN, TYP. MAX, Unit

SCKO cycle time trevs Voo=27t060V | 1600 ns

3200 ns

SCKO high-level width | tess R=1kQ, Voo =271 6.0V |tkera/2 - 160 ns

C = 100 pF Note tecvai2 — 190 ns

SCKO low-level width trLa Voo =4.510 6.0V |tkery2 — 50 ns

tkera/2 = 100 ns

SBO, SB1 setup time tsik3 45V<sVoo <60V 300 ns

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

400 . ns

$80, SB1 hold time txsia - 800 ns

(from SCKOT)

SB0, SB1 output delay | tksos 0 300 ns

time from SCKOJ

Note R and C are the load resistance and load capacitance of the SCKO0, SB0, and SB1 output line.

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time trcva Voo =270 6.0V 1600 ns
3200 ns
SCKO high-level width | tes Voo=27106.0V 650 ns
1300 ns
SCKO low-level width | tae Voo =2.7106.0V 800 ns
1600 ns
$B0, SB1 setup time tsike 100 ns
(to SCKOT)
$B0, SB1 hoid time besis tkeva/2 ns
(from SCKoT)
SB0, SB1 output delay | tksos R=1kQ, Voo=4.5t06.0V 0 300 ns
time from SCKol C = 100 pF Note 0 500 ns
SCKO rise, fall time tRa, trs When using external device 160 ns
expansion function
Whaen not using external device 1000 ns
expansion function

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

* Bl b427525 008?579 T2T W
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(v) IPC Bus mode (SCL...Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCL cycle time txcys R=1k%Q Voo=271t06.0V 10 us
C = 100pF Not» 20 us
SCL high-level width tiens Voo=27t0 6.0V tkeys — 160 ns
txevs — 180 ns
SCL low-level width xis Voo=45t06.0V tkeys — 50 ns
teevs = 100 ns
SDAQ, SDA1 setup time | tsis Voo=27t06.0V 200 ns
(to SCLT 300 ns
SDAO, SDA1 hold time | txsis 0 ns
{to SCL!)
SDAO, SDA1 output txsos Voo=4.5 to 6.0V 0 300 ns
delay time from SCLL 0 500 ns
SCLT-SDAD, SDA1L | ixse 200 ns
or
SCLT—SDAD, SDA1T
SDAO, SDA1L—SCLL | tsex 400 ns
SDAO, SDA1 high-level | tssn 500 ns
width
Note R and C are the load resistance and load capacitance of the SCKO, SBO, and SB1 output line.
(vi) RC Bus mode (SCL...External clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCL cycle time tkeve 1000 ns
SCL high-flow-level width| tns. 400 ns
tie
SDAO, SDA1 setup time | tsis 200 ns
{to SCLT)
SDAOD, SDA1 hold time | tksie 0 ns
{to SCLl)
SCL.l— SDAO, SDA1 txsos R=1kQ, Voo=45t06.0V 0 300 ns
output delay time C = 100 pF o 0 500 ns
SCLT—SDAQ, SDA1L tkse 200 ns
or
SCLT-SDAQ, sDA1T
SDAQ, SDA1L - SCLL tsak 400 ns
SDAD, SDA1 high-level | tsex 500 ns
width
SCL rise, fali time trs, When using externa! device expansion function 160 ns
trs When not using extemal device expansion function 1000 ns

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

(i) 3-wire serial YO mode (SCK1... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time txevr 45V <Vopb<6.0V 800 ns
27V<Vop<d45YV 1600 ns

3200 ns

SCK1 high-flow-leve! v, Voo =4.5t0 6.0V teev7/2 — 50 ns

width trur tkerr/2 ~ 100 ns

Si1 setup time tsicr 45VEVop<60V 100 ns

{tc 3CKIM 27V<Vop <45V 150 ns
300 ns

SI1 hold time ks 400 ns

{from SCK1T)

SO1 output delay time tksor C = 100 pF Now 300 ns

from SCK14

Note C s the load capacitance of the SCK1 and SO1 output lines.
(ii) 3-wire serial ¥O mode (S_Cla... External clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time trevs 45VSVoo<60V 800 ns
27V<Vo<45V 1600 ns

3200 ns

SCK1 high-/low-level ke, 45V<Vop 6.0V 400 ns

width txia 27V<Vop<dsV 800 ns
1600 ns

SI1 setup time tsiks 100 ns

(to SCK1T)

811 hold time tkss 400 ns

(from SCK17T)

SO1 output delay tksos C = 100 pF Nee 300 ns

time from SCK1l

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

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

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tevs | 45V Voo <60V 800 ns
27V<sVoo<45V 1600 ns
3200 ns
SCK1 high-flow-level width s, | Voo=4.5t06.0V teevs/2 - 50 ns
bas txeve/2 - 100 ns
SI1 setup time (to SCK1T) tsks | 45V<Vop<6.0V 100 ns
27V<Voo<cd 5V 150 ns
300 ns
SH hold time (from SCK1T) tksto . 400 ns
SO1 output delay time from SCK1 4 tksos | C = 100 pF Note 300 ns
STBT from SCK1T tseo treva/2 = 100 tew2+100|  ns
Strobe signal high-level width tsew Voo = 2.7 t0 6.0V tkcys— 30 txeve + 30 ns
txcye— 60 tkevs + 60 ns
Busy signal setup time
{to gus;? signal dZtection timing) tovs 100 ns
Busy signal hold time tevn 45V <sVoo<6.0V 100 ns
(from busy signal detection timing) 27V <Voo <45V 150 ns
' 200 ns
SCK1. from busy inactive tsps Dtkeys ns
Note C is the load capacitance of the SCK1, SO1 output line.
(iv) 3-wire serial /O mode with automatic transmit/receive function (S—C-T(_f ...External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tevio | 45V<Voo<6.0V 800 ns
27V<sVoo<45V 1600 ns
_ 3200 ns
SCK1 high-/low-level width tane, | 45VEVoo<6.0V 400 ns
b | 27V S Vo<d5V 800 ns
1600 ns
S setup time (to SCK1T) tsik1o 100 ns
SI1 hold time {from SCK1T) tias1o 400 ns
SO1 output delay time from SCK1J tksolo | C = 100 pF Note 300 ns
SCK1 rise, fall time tawo, trio| When using external device 160 ns

expansion function
When not using external device 1000 ns

expansion function

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

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

Parameter Symbol ) Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time e | 45V<Voo<B.0V 800 ns
27V<Vop<45V 1600 ns
3200 ns
SCK2 high-/low-level B, Voo = 4.510 6.0 V " | weri2 - 50 ns
width bty txeri/2 - 100 ns
SI2 setup time st 45V<Voo<6.0V 100 ns
(to SCK2T) 27V< Voo <45V 150 ns
300 ns
SI2 hold time s 400 ns
(to SCK21)
S02 output delay time | tkson C =100 pF Nate 300 ns
from SCK2{

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

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

Paramster Symbol Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time treviz 45V < Voo 6.0V 800 ns
27V<SVoo<45V 1600 . ns
3200 ns
SCK2 high-low-level | tee, 45V<VonS6.0V 400 ns
width baiz 27V<Voo<45V 800 ns
1600 ns
SI2 setup time tsiki2 100 ns
(to SCK2T)’
812 hold time tksnz 400 ns
(from SCK2T)
S02 output delay xsotz C = 100 pF Wete 300 ns
time from SCK2!
SCK2 rise, tRiz, Voo=4.5t06.0V, 1000 ns
fall time tFa2 When not using extemal device expansion function
160 ns

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Transfer rate 45V <Voos6.0V 78125 bps
27VsVop<45V 39063 bps
19531 bps
(iv) UART mode (External clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
ASCK cycle time tkevia 45V <Voos6.0V 800 ns
27VsVop<45YV 1600 ns
3200 ns
ASCK high-low-level width Data, 45V <Voo <60V 400 ns
baso 27V<Voo<45V 800 ns
1600 . ns
Transfer rate 45V < Vops6.0V 39063 bps
27V<Voo<45V 19531 bps
9766 bps
ASCK rise, fall time tris, tria| Voo=4.5t06.0V, 1000 ns
when not using external
device expansion function.
160 ns
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AC Timing Test Point (Exciuding X1, XT1 Input)

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

Clock Timing

- i -]

e — b
X1 | Voo =05V
neut X 0.4V

XT1 Input \

triuco, tio trimico, triot
TIOo, TI01

1fm |

T1 Timing

triLe I | has !

™, TI2 \

" El bLu27525 0047585 223 M
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Read/Write Operation

External Fetch (No Wait) :

A8 to A15 Xl
\

Higher 8-Bit Address

Lower 8-Bit

Address \4—— taoo1

: —\
ADO to AD7 e _Hi-z__# Operation §<
X . Code Y,
tans - -t tROADH

tast

ASTB

- tROAST ——=

External Fetch (Wait Insertion) :

\ /
lt~ tASTRD ~dm-et— tROL1 -

tROH

ABto A15 >§[
N

Higher 8-Bit Address

Lower 8-Bit
Address

tastH
ASTB ﬁ
N—

~ >
74 \ : L . p
ADO to AD7 X N R ; 2 eecon g Operation §<
X ___Code 7
tans > -t > et troD1 - et {ROADH
AS

lag—— tAsTRD —>l<— tADLY

- —
N

tAoH

WAIT

tRowTt ————9=

\

- twh

R
A
Y
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External Data Access (No Wait) :

A8 1o A15 X Higher 8-Bit Address ig

Lower l

8-Bit
Address\*_— tove ———

Hi-z ,  Hi-2|
ADO to AD7 >C‘ } ------------ -m- ------ Write Data D
|
= ’
ASTB _ﬁ¥ | |
| _

M

tastro i ., twou .

-t >t troL2 >”<—tnowo—>i<— tWos — |

J— |twowa f i
WR 'I :
2 %

i

External Data Access (Wait Insertion) :

! : ‘
A8 10 A15 X Higher 8-Bit Address ic

Lower I i
8-Bit !
Address\l“ | Co
{ X Hi-zi
ADO to AD7 —X 1 Write Data 75 -=1(
taos ——>!-—-—<——>]
tasTh qu—-»’
ASTB !
h usmoi
—_— ‘ 4
RD
twon
——— fRDL2 et {ROWD ——poe— tWDS ——t] >
o twowr ZA
WR .
- tasTwr et WAL ———pe! L~ tWRADH ->~‘
WAIT : f | »\1 /
1
trowrz <—>|<—>—l ~— w0 — -4-—»{-4————»! L—»
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Serial Transfer Timing

3-wire Serial /0 Mode :

SI0 to SI12

SO0 to SO2

N\ / h\

tkeym

tan tFn

Input Data

Output Data ><

m=1,278, 11,12
n= 2,8 12
2-wire Serial /O Mode :
SCKO
$80, SBt
I*C Bus Mode:
tre tRe
—_—
SCL N
7 txss
tus. s tesis, s [KHS.@
SDAO, SDA1 /
tseH  tssk
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3-wire Serial YO Mode with Automatic Transmit/Receive Function :
/ 4
SOt D2 ~>§( D1 X DO X X D7
Si1 D2 % D1 ?( Do X X D7
tsixe, 10} { tese, 10

K09, 10 fa—n-

— —
SCK1 / \_/—_
7 :

{KLs, 10

txeys 10 tseo tsaw

STB

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

’ 7
\ / \ 4 .e} 4
tBYs —pr——rt—— tgvH {ses
BUSY /
(Active high) !

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

UART Mode (External Clock Input) :

txLs I txra
| i tF13

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

Parameter Symbol Test Conditions MIN. TYP. MAX, Unit
Resolution 8 8 8 bit
Overall error Note 2.7 V < AVagro < AVop 0.6 %
2.0V £ AVrero < 2.7V 1.4 %
Conversion time tconv 19.1 200 us
Sampling time {SAMP 12/fxx us
Analog input voltage Vian AVss AVacsro \
Reference voltage AVrero 2.0 AVoo \
Resistance between AVeeroand AVss | Rarero 4 14 kQ
Note Overall error excluding quantization error (£1/2 LSB). It is indicated as a ratio to the full-scale value.
fxx : Main system clock frequency (fx or fx/2)
fx : Main system clock oscillation frequency
D/A CONVERTER CHARACTERISTICS (Ta =40 to +85 °C, Voo = 2.0 t0 6.0 V, AVss = Vss = 0 V)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 bit
Overall error R = 2 MQ} Note! 1.2 %
R = 4 My Notel 0.8 %
R = 10 MQy Notet 0.6 %
Settling time C=30pF |4.5V < AVaer1 £6.0V 10 us
Note1 2.7V SAVreri <45V 15 us
20V<AVreri <27V 20 us
Output resistance Ro DACS0, DACS1 = 55H Note 2 10 kQ
Analog reference voltage AVagr 2.0 Voo v
AVrer: current It Note2 1.5 mA

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

DACSO0, DACS1:

62

D/A conversion value setting register.
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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS (Ta = —40 to +85°C)

Parameter Symbol Test Conditions MIN. | TYP. MAX. Unit
Data retention power Vooor 1.8 6.0 v
supply voitage
Data retention Iooor Voooa= 1.8V 0.1 10 LA
powaer supply Subsystem clock stop and feedback resistor
current disconnected
Release signal settime | tsrel ' ¢ us
Oscillation stabiliation twarr Release by RESET 27fx ms
wait time

Release by interrupt Note ms

Note Incombination with bits 0 to 2 (OSTS0 to OSTS2) of oscillation stabilization time selection register (OSTS), seieciion
of 2'%fxx and 2"/fxx to 2"7/fxx is possible.

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

Data Retention Timing (STOP Mode Release by RESET)

Internal Reset Operation

X HALT Mode
| 1
8—— STOP Mode >la> ! -«— Operating Mode
~&—— Data Retention Mode ———»
)
i -
Voo ? Vooor
tSREL 4
STOP Instruction Execution -~
__ it /
RESET \ /
Nemd’
rt— WAIT —]

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

HALT Mode
1
‘4—&L STOP Mode »le———pl-4— Operating Mode
-+—— Data Retention Mode ————
))
{{
Veo A Vooor
I -t~ {SREL —
STOP instruction Execution
Standby Release Signal d
(Interrupt Request) N /
{(
t—  tWAT  —d
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interrupt input Timing

e i, ——— ‘4—— tTH
INTPO to INTP6 \_I L( !

RESET Input Timing

64

e—— trsL
RESET J
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12. CHARACTERISTIC CURVES (REFERENCE VALUE)

leo vs Voo (fx = e = 5.0 MH2z)

(Ta=25°C)
10.0 T
1)
PCC = 00H
=T |
50 // PCC = 01H
~ — PCC= oaHl
< PCC = 03H
4 PCC = 04H
- PCC = 30H
- y// HALT (X1 oscillation, XT1 oscillation)
p /
1 .0 / /‘
v
7 /
//
0.5
2
£
8
£
e
S
(6]
z 0.1
Q.
po
w
PCC = BOH
0.05 e
//
et HALT (X1 stop, XT1 oscillation)
0.01 //
yd -
0.005 /
/
0001 - ¢
2 3 4 5 3 7 8 9

Supply Voltage Voo (V)

B L427525 0087593 37T WA

65



NEC

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

66

Supply Current loo (mA)

1oo vs Voo (fx = 5.0 MHz, fxx

= 2.5 MHz)
(Ta=25'C)
10.0
50 PCC = 00H
PCC = 01H
> S '
PCC = 02H
/ /// PCC = 03H
PCC = 04H
L~ e PCC = 30H
/ / % HALT (X1 oscillation, XT1 oscillation)
‘o / ///
. < P
A
|
e /:/ pd
05 ////
7
0.1
0.05 // PCC = BOH
1
e HALT (X1 Stop, XT1 oscillation)
0.01 ,/
pd
)
0.005 4
0.001 L
0_2 b 2 3 4 5 6 7 8 9

Supply Voltage Voo (V)
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13. PACKAGE DRAWING

80 PIN PLASTIC QFP (O014)

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

—=xo_ &0 41 Frr——
5" 40—

Er—=
o o |

detail of lead end

w)
T T
© ;
e
S80GC-65-389-3
NOTE : ITEM,  MILLIMETERS | INCHES :
Each lead centerline is located within 0.13 - ;
mm (0.005 inch) of its true position (T.P.} at 172204 . 0677%0.016
maximum materia! condition. B | 14.020.2 i 0.55193%
C | 140202 | 0.551:39%
D ! 17.2=0.4 0.677x0.016
F i 08 0.031
G | 08 0.031
H 0.30%0.10 0.012:9:3%2
| 0.13 0.005
J 0.65 (T.P.) 0.026 (T.P.)
K 1.6%0.2 0.083+0.008
L 0.8%0.2 0.031:3:983
M 0.1523 38 0.006:3:5%%
N 0.10 0.004
p 2.7 0.108
Q ¢ 0.1%0.1 0.004£0.004
s 3.0 MAX. 0.119 MAX.
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* 14. RECOMMENDED SOLDERING CONDITIONS

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

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

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

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

(1) uPD78052YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
MPD78053YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
HPD78054YGC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm)
HPD78055YGC-xxx-3B9 : B80-pin plastic QFP (14 x 14 mm)

i R ded
Soldering Method Soldering Conditions ec?.rnmen e
Condition Symbol

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

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

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

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

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

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

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

Caution Avoid as much as possible combining two or more soldering methods (except for the partial heating
method).
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(2) LPD7B056YGC-xxx-3B9 :
pPD78058YGC-xxx-3B9 :

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

80-pin plastic QFP (14 x 14 mm)
80-pin plastic QFP (14 x 14 mm)

Soldering Method

Soldering Conditions

Recommended
Condition Symbol

Infrared reflow

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

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

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

IR35-00-2

VPS

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

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

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

VP15-00-2

Wave soldering

Solder bath temperature : 260 °C max., Duration : 10 sec. max., Number of times:
once, Preheating temperature : 120 °C max. {package surface temperature)

WS60-00-1

Partial heating

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

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

The following development tools are available for system development using uPD78054Y subseries.

Language Processing Software

RA78K/Q Notes 1,2,3,4

78K/0 series common assembler package

CC78K/Q Notes 1, 2,3, 4

78K/0 series common C compiler package

DF78054 Notes 1,2, 3,4

Device file common to pPD78054 subseries

CC78K/0-L Notes 1,2, 3, 4

78K/0 series common C compiler library source file

PROM Writing Tools

PG-1500 PROM programmer
PA-78P054GC Programmer adapters connected to PG-1500
PA-78P054KK-T

PG-1500 controller Notes 1,2

PG-1500 control program

Debugging Tools

IE-78000-R In-circuit emulator common to 78K/0 series

* IE-78000-R-A Note 8 In-circuit emulator common to 78K/0 series (for integrated debugger)
|IE-78000-R-BK Break board common to 78K/0 series
|E-78064-R-EM Emulation board common to pPD78064 subseries

EP-78230GC-R

Emulation probe common to pPD78234 subseries

EV-9200GC-80

Socket to be mounted in the target system board manufactured for 80-pin plastic QFP

* SM78KQ Notes 5, 6,7

System simulator common to 78K/0 series

* |D78K0 Notes 4,5,6,7, 8

Integrated debugger for IE-78000-R-A

SD78K/Q Notes 1,2

Screen debugger for {E-78000-R

DF78054 Notes1,2,5,6,7

Device file common to nPD78054 subseries

Real-Time OS

RX78K/Q Notes 1,2,3,4

Real-time OS for 78K/0 series

* MX78K( Notes 1,2,3,4

OS for 78K/0 series

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

® NG wN

Under development
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IBM PC/AT™ and compatible computer (PC DOS™/IBM DOS™/MS-DOS) based
HPS000 Series 300™ (HP-UX™) based

HPY000 Series 700™ (HP-UX) based, SPARCstation™ (Sun OS™) based, EWS4800 Series (EWS-UX/V) based
PC-9800 Series (MS-DOS + Windows™) based

IBM PC/AT and compatible computer (PC DOS/IBM DOS/MS-DOS + Windows) based
NEWS™ (NEWS-OS™) based
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Fuzzy inference Development Support System

FEQQQQ Note 1/ FEQ20Q Note 2 Fuzzy knowledge data creation tool
FT9080 Note 3/ FTgogs Note 3 Translator

FI78KQ Notes 1,3 Fuzzy inference module

FD78KQ Notes 1,3 Fussy inference debugger

Notes 1. PC-9800 series (MS-DOS) based .
2, IBM PC/AT and its compatible computers (PC DOS/IBM DOS/MS-DOS + Windows) based
3. IBM PC/AT and its compatible computers (PC DOS/IBM DOS/MS-DOS) based

Remarks 1. For third party development tools, see the 78K/0 Series Selection Guide (IF-1185).
2. RAT8K/0, CC78K/0, SM78K0, ID78K0, and SD78K/0 are used in combination with DF78054.
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* APPENDIX B. RELATED DOCUMENTS

Device Related Documents

Document No. Document No.
Document Name
(Japanese) (English)
pPD78054 and uPD78054Y Subseries User's Manual IEU-824 IEU-1356
78K/0 Series User's Manual Instructions IEU-849 IEU-1372
78K/0 Series Instruction Set U10804J -
78K/0 Series Instruction Table U10803J -
gPD78054Y Special Function Register Table U10087J -
78K/0 Series Application Note | Basics (1) IEA-767 U10182E
Development Tool Related Documents (User's Manual)
Document Name Document No. Document No.
(Japanese) (English)

RA78K Series Assembler Package Operation EEU-809 EEU-1399

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

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

interface Specifications
SD78K/0 Screen Debugger introduction EEU-852 -
PC-9800 Series (MS-DOS) Based Reference EEU-816 -
SD78K/0 Screen Debugger Introduction EEU-5024 EEU-1414
IBM PC/AT (PC DOS) Based Reference EEU-993 EEU-1413
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Caution The above documents are subject to change without notice. For design purpose, etc., be sure to use

the latest document.

Bl bLuc27525 0087600 36T WA




%‘

©PD78052Y, 78053Y, 78054Y, 78055Y, 78056Y, 78058Y

NEC

Embedded Software Documents (User’s Manual)

Document Name Document No. Document No.
(Japanese) (English)
78K/0 Series Real Time OS Basics EEU-912 -
Installation EEU-911 -
Technical EEU-913 -
MX78K0: OS for 78K/0 Series Basic EEU-5010 -
Fuzzy Knowledge Data Creation Tools EEU-829 EEU-1438
78K/0, 78K/Il, 87AD Series Fuzzy Inference Development Support System Translator EEU-862 EEU-1444
78K/0 Series Fuzzy Inference Development Support System Fuzzy Inference Module EEU-858 EEU-1441
78KJ/0 Series Fuzzy Inference Development Support System Fuzzy Inference Debugger EEU-921 EEU-1458

Other Documents

Document Name

Document No.

Document No.

(Japanese) (English)
Semiconductor Device Package Manual IEI-635 IEl-1213
Semiconductor Device Mounting Technology Manual IEl-616 IEl-1207
Quality Grades on NEC Semiconductor Device 1EI-620 IEI-1209
NEC Semiconductor Device Reliability/Quality Control System IEM-5068 IE1-1203
Electrostatic Discharge (ESD) Test MEM-539 MEI-1201
Guide to Quality Assurance for Semiconductor Devices MEI-603 MEl-1202
Microcomputer-related Product Guide, Third Party Products MEI-604 -

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

to use the latest documents.
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