PRELIMINARY DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
1PD780031Y, 780032Y, 780033Y, 780034Y

8-BIT SINGLE-CHIP MICROCONTROLLERS

DESCRIPTION

The uPD780031Y, 780032Y, 780033Y, and 780034Y are products based on the uPD780031, 780032, 780033,
and 780034, with an 12C bus interface supporting multimaster added to make them suitable for application in AV
equipment.

A flash memory version, the uPD78F0034Y which can operate in the same power supply voltage range as the mask
ROM version, and various development tools, are also under development.

Detailed function descriptions are provided in the following user’s manuals. Be sure to read them before

designing.
1uPD780024, 780034, 780024Y, 780034Y Subseries User's Manual : U12022E
78K/0 Series User’s Manual — Instructions : U12326E
FEATURES
+ Internal ROM and RAM
ltem | Program Memory Data Memory Package
Part Number (Internal ROM) [ (Internal High-Speed RAM)
uPD780031Y 8 Kbytes 512 bytes + 64-pin plastic shrink DIP (750 mils)
uPD780032Y 16 Kbytes ¢ 64-pin plastic QFP (14 x 14 mm)
1PD780033Y 24 Kbytes 1024 bytes * 64-pin plastic LQFP (12 12 mm)
HuPD780034Y 32 Kbytes

« External memory expansion space: 64 Kbytes

« Minimum instruction execution time: 0.24 us (at fx = 8.38-MHz operation)
* « /O ports: 51 (N-ch open-drain 5-V withstand voltage: 4)

* 10-bit resolution A/D converter: 8 channels (AVop = 2.7 to 5.5 V)

+ Serial interface: 3 channels

« Timer: 5 channels

« Power supply voltage: Voo = 1.8 to 5.5V

APPLICATIONS

Telephones, home electric appliances, pagers, AV equipment, car audios, office automation equipment, etc.

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

Document No. U12166EJ1V0ODS00 (1st edition) The mark % shows major revised points.
Date Published November 1997 N

Printed in Japan © NEC Corporation 1997
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NEC uPD780031Y, 780032Y, 780033Y, 780034Y

ORDERING INFORMATION

Part Number Package
HPD780031YCW-xxx 64-pin plastic shrink DIP (750 mils)
HUPD780031YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm)
HPD780031YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm)
HPD780032YCW-xxx 64-pin plastic shrink DIP (750 mils)
UPD780032YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm)
HPD780032YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm)
HPD780033YCW-xxx 64-pin plastic shrink DIP (750 mils)
HUPD780033YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm)
HPD780033YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm)
HUPD780034YCW-xxx 64-pin plastic shrink DIP (750 mils)
UPD780034YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm)
HUPD780034YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates the ROM code suffix.

2 Preliminary Data Sheet
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NEC

uPD780031Y, 780032Y, 780033Y, 780034Y

* 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 mass production

L4

Products under development

Y subseries products are compatible with 12C bus.

Control
100-pin EMI noise reduced version of the uPD78078
100-pin A timer was added to the 4 PD78054, and external interface function was enhanced
100-pin 7, ROM-less versions of the ,PD78078
100-pin o eemeea ,uPD780018AY..-, Serial /0 of the uPD78078Y was enhanced, and only selected functions are provided
80-pin o ,uPD78005 ,uPD780058YN°‘° " Serial IO of the #PD78054 was enhanced, EMI noise reduced version
80-pin 7;5632&6};23;:2;;5[)-7-86-58}!;\-’; EMI noise reduced version of the uPD78054
80-pin / uPD78054 / / uPD78054Y UART and D/A converter were added to the uPD78014, and I/O was enhanced
| 64-pin , yPD780034 '_ 0 uPD780034Y o An A/D converter of the 4 PD780024 was enhanced
64-pin Serial I/O of the xyPD78018F was enhanced
64-pin EMI noise reduced version of the yPD78018F
64-pin Low-voltage (1.8 V) operation versions of the zPD78014 with variations of ROM and RAM available
64-pin / uPD78014 /£ / uPD78014Y /~ An A/D converter and 16-bit timer were added to the PD78002
64-pin pPD780001 An A/D converter was added to the uPD78002
64-pin pPD78002 pPD78002Y Basic subseries for control
42/44-pin é £PD78083 / On-chip UART, capable of operating at a low voltage (1.8 V)
r . Irjy(_a[t_e_r_c_o_n_t:gl_' Inverter control, timer and SIO of the uPD780964 were enhanced, and ROM and RAM
64-pin .~ fl.F.’.EZEO.%i% _'_' capacities were expanded
H 64-pin ,uPD780964 o An A/D converter of the uPD780924 was enhanced
|_64-pin __21?13:7:8:0:9:2:4 . On-chip inverter control circuit and UART, EMI noise reduced version
78K/0 3 FIP™ drive
Series 100-pin The I/O and FIP C/D of the uPD78044F were enhanced, Display output total: 53
100-pin ,»* #PD780228 ot The I/O and FIP C/D of the uPD78044H were enhanced, Display output total: 48
] 80-pin ;LE’-D-7-82)-4:17‘| N-ch open-drain input/output was added to the uPD78044F, Display output total: 34
80-pin Basic subseries for driving FIP, Display output total: 34
_ LCD drive
100-pin /yPD780308”yPD780308Y/ SIO of the uPD78064 was enhanced, and ROM and RAM capacities were expanded
H 100-pin uPD78064B EMI noise reduced version of the uPD78064
100-pin WW Basic subseries for driving LCDs, On-chip UART
IEBus™ supported
80-pin EMI noise reduced version of the uPD78098
|| 80-pin An IEBus controller was added to the uPD78054
Meter control
— 80-pin -,u-P-D-7-8-0S-3;Z; -::" On-chip automobile meter drive controller/driver

Note Under planning
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NEC

1PD780031Y, 780032Y, 780033Y, 780034Y

The major functional differences among the Y subseries are shown below.

Function| ROM Capacity Configuration of Serial Interface /O |Voo MIN.
Subseries Name Value
Control [ uPD78078Y 48 K to 60 K | 3-wire/2-wire/I2C :1ch 88 1.8V
3-wire with automatic transmit/receive function : 1 ch
uPD78070A - 3.wire/UART 1 ¢ch 61 27V
uPD780018AY 48 K to 60 K | 3-wire with automatic transmit/receive function : 1 ch 88
Time-division 3-wire :1ch
12C bus (multimaster supported) :1ch
uPD780058Y 24 K to 60 K | 3-wire/2-wire/I?C :1ch 68 1.8V
3-wire with automatic transmit/receive function : 1 ch
3-wire/time-division UART :1ch
uPD78058FY 48 K 1o 60 K | 3-wire/2-wire/I2C :1ch 69 2.7V
3-wire with automatic transmit/receive function : 1 ch
uPD78054Y 16 K to 60 K 3.wire/UART 1 ¢eh 20V
uPD780034Y 8 Kto 32 K UART :1ch 51 1.8V
3-wire :1ch
#PD780024Y 12C bus (multimaster supported) :1ch
uPD78018FY 8 Kto 60 K 3-wire/2-wire/I2C :1ch 53
3-wire with automatic transmit/receive function : 1 ch
uPD78014Y 8 Kto 32 K 3-wire/2-wire/SBI/I12C :1ch 2.7V
3-wire with automatic transmit/receive function : 1 ch
uPD78002Y 8Kto 16 K 3-wire/2-wire/SBI/I2C :1ch
LCD uPD780308Y 48 K to 60 K | 3-wire/2-wire/I2C :1ch 57 20V
drive 3-wire/time-division UART :1ch
3-wire :1ch
uPD78064Y 16 K to 32 K | 3-wire/2-wire/I?C :1ch 57
3-wire/UART :1ch

Remark The functions other than the

serial interface are common to the Subseries without Y.

Preliminary Data Sheet
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NEC

uPD780031Y, 780032Y, 780033Y, 780034Y

FUNCTION OVERVIEW

) Part Number 1PD780031Y LPD780032Y LPD780033Y LPD780034Y
em

Internal ROM 8 Kbytes 16 Kbytes 24 Kbytes 32 Kbytes
memory High-speed RAM 512 bytes 1024 bytes

Memory space 64 Kbytes

General-purpose registers

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

Minimum instruction execution time

On-chip variable function of minimum instruction execution time

When main system
clock selected

0.24 us/0.48 us/0.95 us/1.91 us/3.81 us (at 8.38-MHz operation)

When subsystem
clock selected

122 us (at 32.768-kHz operation)

Instruction set

« 16-bit operation

* Multiply/divide (8 bits x 8 bits,16 bits + 8 bits)
« Bit manipulate (set, reset, test, Boolean operation)

* BCD adjust, etc.

I/O ports

Total 51
*« CMOS input 8
* CMOS 1/0 39

* N-ch open-drain 1/O (5-V withstand voltage) : 4

A/D converter

* 10-bit resolution x 8 channels
* Low-voltage operation available: AVob = 2.7t0 5.5 V

Serial interface

* 3-wire serial /O mode : 1 channel
*« UART mode

* 12C bus mode (multimaster supported) : 1 channel

: 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 (8-bit PWM output capable: 2)

Clock output

* 65.5 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.10 MHz, 4.19 MHz, 8.38 MHz
(at 8.38-MHz operation with main system clock)
+ 32.768 kHz (at 32.768-kHz operation with subsystem clock)

Buzzer output

1.02 kHz, 2.05 kHz, 4.10 kHz, 8.19 kHz (at 8.38-MHz operation with main system clock)

Vectored Maskable Internal : 13, external : 5
interrupt Non-maskable Internal : 1
source Software 1

Power supply voltage

Voo=181t0 55V

Operating ambient temperature

Ta = —40 to +85°C

Package

« 64-pin plastic shrink DIP (750 mils)
* 64-pin plastic QFP (14 x 14 mm)
* 64-pin plastic LQFP (12 x 12 mm)

Preliminary Data Sheet
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NEC uPD780031Y, 780032Y, 780033Y, 780034Y

CONTENTS
1. PIN CONFIGURATION (TOP VIBW) ..oiieiiiiiimrirsmrmrmrsmsmsmamnsasmnsasmamamsms s sns s sns s s sssssssssssssssssssssssss e snsnsnnnns 7
2. BLOCK DIAGRAM ......coociiiieeciiissirrses e s ss s ssss s ems s e asass e sssss e ssnsssranssssesnssssssnssssannsssrannnsssennsssennnnssen 10
3. PIN FUNCTIONS ...ttt iiiseieeurms i ssssrss s e as s sasrasssrassssasssssssrssssessessssassssnsssanstrnsssssssensssensssenssnnsssnnss 11
20 T o T 1o - 11
£ 7 | 10T 0 o e S o T 12
3.3 Pin I/O Circuits and Recommended Connection of Unused Pins.......co oo 14
4., MEMORY SPACKE ......cocuiieeiieiiiires e e rre s raureas s s s as e asseans e assra s, teasssaassansssansssnssrnnssennsssnnsnnssrnnsen 16

L T N o Y o
5.2 Clock Generator
L TR 11 4 7= o7 @ T U =
5.4 Clock Output/Buzzer Output Control CirCUIL ... e s e 23
5.5  A/D CONVEIEY ...t ccceeeemca e mes e s sesomesesssamassseemmmmssseammsssssstamassssmmmmmssemmmmssssesamassssmnmmmssesmnnmnsssesmmmnssnnnn 24
LTS 7= o = 1IN | 0] =] o £- T3 25
6. INTERRUPT FUNGCTIONS ....oiituiiiiimeiieeuiieesiresuressire s sssssssssassssessssnsseassssssssssssinsssesssansssensssenssansssnnssan 28
7. EXTERNAL DEVICE EXPANSION FUNCTIONS .....oiceciiieeeiirermmrresssssrsssnserss s srssssssrsnssssesnnsnsennnnnses 31
8. STANDBY FUNCTIONS ... .. ittt i rsress s ires e rrs e s s s s as s san s esassssssanssssranssrssnsssssnnsssnsnnssenannnns 31
9. RESET FUNCGCTIONS ....ooiiiieiiiteiieeireeiessiresstrasssesssresssesssssssansssasssenssrassssssssssssnssssesssansssnnssssnssanssnnnssan 31
0. INSTRUGCTION SET ..iiccuiiiimuiiireususrmsusssmsssssrssssssrssssssrsssssesssssessssssessssssssssseessssmessssseessss e e, 32
% 11. ELECTRICAL SPECIFICATIONS ... cciiuiiiiiieiieirs i rrassssssss s ses s ssssrass e assssnsssassenssansssansssenssenssrnnsnens 34
12. PACKAGE DRAWINGS .....cooiiiiticiiiriirrsserrsmsssrsns s essssssssasssrssnnsseassssseasssssesnnsssemsssssmnsssssnnnnssenmssssenns 55
APPENDIX A. DEVELOPMENT TOOLS ..... oo it i iirssssissssss s sms s sssasss s ssnssssssmssssssssssessnssssssnsssnsnnsnss 58
APPENDIX B. RELATED DOCUMENTS ... iciiiiiieiieeuiresisssieesssrassnsssasssssssssssssansssnsssasssnnssssnssansssnnsses 61

Preliminary Data Sheet

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



NEC uPD780031Y, 780032Y, 780033Y, 780034Y

1. PIN CONFIGURATION (Top View)

» 64-pin plastic shrink DIP (750 mils)
HPD780031YCW-xxx, 780032YCW-xxx, 780033YCW-xxx, 780034Y CW-xxx

P40/ADO O=—n] 1 _/ 64 |~—e0 P67/ASTB
P41/AD1 Q=] 2 63 |«—=0 P66/WAIT
P42/AD2 Q=] 3 62 |«—=0 P65/WR
P43/AD3 O=—0-] 4 61 }=—=0 P64/RD
P44/AD4 O=—»] 5 60 |=—=0 P75/BUZ
P45/AD5 Q=] 6 59 |~—=0 P74/PCL
P46/ADB Q=—s] 7 58 |0 P73/TI51/TO51
P47/AD7 O=—] 8 57 fe—=0 P72/TI50/TO50
P50/A8 O=—] 9 56 |=—=0 P71/TIO1
P51/A9 O=—] 10 55 |l«—=0 P70/TIO0/TOO
P52/A10 O=—] 11 54 «—=0O PO3/INTP3/ADTRG
P53/A11 O=—] 12 53 |=—=0O PO2/INTP2
P54/A12 O=—] 13 52 |=—=O PO1/INTP1
P55/A13 O=—=] 14 51 |=—=0 POO/INTPO
P56/A14 O=—»] 15 50 —CO Vsst
P57/A15 O=—] 16 49 f«—o0 X1
Vsso O— 17 48 —0 X2
Vooo O— 18 47 —0O IC
P30 O=—] 19 46 |[=—0 XT1
P31 O=—] 20 45 —o0 XT2
P32/SDA0 O=—{ 21 44 |~——0 RESET
P33/SCLO O=—] 22 431 —0 AVoo
P34 O=—m»{ 23 42 f+——0O AVrer
P35 O=—»] 24 41 |«—0 P10/ANIO
P36 O=—] 25 40 |=—o0 P11/ANN
P20/SI30 O=—| 26 39 |=——0 P12/ANI2
P21/SO30 O=—»{ 27 38 |=——0O P13/ANI3
P22/SCK30 O=—] 28 37 |=——o0 P14/ANI4
P23/RxD0 O=—=] 29 36 [=—0 P15/ANI5
P24/TxD0 O=—] 30 35 |=—0 P16/ANI6
P25/ASCKO O~=—»] 31 34 |~—0 P17/ANI7
Voot O—— 32 33 ——O AVss
* Cautions 1. Connect the IC (Internally Connected) pin directly to Vsso or Vssi.

2. Connect the AVss pin to Vsso.
Remark When the uPD780031Y, 780032Y, 780033Y, and 780034Y are used in applications where the noise
generated inside the microcontroller needs to be reduced, the implementation of noise reduction

measures, such as supplying voltage to Vooo and Vob1 individually and connecting Vsso and Vss1 to
different ground lines, is recommended.

Preliminary Data Sheet 7
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NEC uPD780031Y, 780032Y, 780033Y, 780034Y

» 64-pin plastic QFP (14 x 14 mm)

HPD780031YGC-xxx-AB8, 780032YGC-xxx-AB8, 780033YGC-xxx-AB8, 780034YGC-xxx-AB8
» 64-pin plastic LQFP (12 x 12 mm)

HUPD780031YGK-xxx-8A8, 780032YGK-xxx-8A8, 780033YGK-xxx-8A8, 780034YGK-xxx-8A8

WAIT
/WR

P43/AD3
P67/ASTB

RD

8 [+—O P75/BUZ

~—=() P42/AD2
& [«—C P41/AD1
=—( P40/ADO
~—( P66/
-—( P65
~—O P64/

R [=—CO P47/AD7
B |+=—O P4s/ADB
R |+=—=C p45/AD5
2 |=—O P44/AD4
9 [«—O p74/PCL
G [=—O P73/TI51/TO51
& [+=—O P72/TI50/TO50

60 59 57 56 55 54 53
P50/A8 (Cra—n] 1 48 |«—=() P71/TIO1
P51/A9 O] 2 O 47 le—~(O) P70/TI00/TOO
P52/A10 Ope— ] 3 46 |«——() PO3/INTP3/ADTRG
P53/A11 Oe—] 4 45 l«—=() PO2/INTP2
P54/A12 O=e—] 5 44 fe——() PO1/INTP1
P55/A13 (je—»] 6 43 l«—~() POO/INTPO
P56/A14 Oa—] 7 42— (O Vssi
Vsso O——— 9 40 —Ox2
Vooo (O—— 10 39 l—0OIC
P30 Ce—r] 11 38 |« XT1
P31 O=—r] 12 37 ——OXT2
P32/SDA0 (Oe—»| 13 36 |«—O RESET
P33/SCLO Qe—»| 14 35 |—— O AV
P34 O=—n] 15 34 | AVrer
P35 Cre—] 16 33 |« P10/ANIO
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
£ 2 981888 ¢ 5 5w oo -
o
S5 9 EEQ> I EZTZE5 %%
Sl g 3 < E oo 38 Qs
o o § & & ® o oo oo o o
o

* Cautions 1. Connect the IC (Internally Connected) pin directly to Vsso or Vssi1.
2. Connect the AVss pin to Vsso.

Remark When the uPD780031Y, 780032Y, 780033Y, and 780034Y are used in applications where the noise
generated inside the microcontroller needs to be reduced, the implementation of noise reduction

measures, such as supplying voltage to Vooo and Vob1 individually and connecting Vsso and Vss1 to
different ground lines, is recommended.
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uPD780031Y, 780032Y, 780033Y, 780034Y

A8 to A15
ADO to AD7
ADTRG
ANIO to ANI7
ASCKO
ASTB

AVpD

AVREF

AVss

BUZ

IC

INTPO to INTP3
P0OO to PO3
P10 to P17
P20 to P25
P30 to P36
P40 to P47
P50 to P57
P64 to P67

: Address Bus

: Address/Data Bus
: AD Trigger Input

: Analog Input

: Asynchronous Serial Clock
: Address Strobe

: Analog Power Supply
: Analog Reference Voltage
: Analog Ground

: Buzzer Clock

: Internally Connected
: Interrupt from Peripherals
:Port0
:Port 1
:Port 2
:Port 3
:Port 4
:Port5
:Port 6

P70 to P75

PCL

RD

RESET

RxDO

SCK30

SCLO

SDAO

SI30

S030

TI0O, TIO1, TI50, TI51
TOO0, TO50, TO51
TxDO

Vobo, VDD1

Vsso, Vsst
WAIT
WR

X1, X2
XT1, XT2

Preliminary Data Sheet
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: Programmable Clock
: Read Strobe

: Reset

: Receive Data

: Serial Clock

: Serial Clock

: Serial Data

: Serial Input

: Serial Output

: Timer Input

: Timer Output

: Transmit Data

: Power Supply

: Ground

: Wait

: Write Strobe

: Crystal (Main System Clock)
: Crystal (Subsystem Clock)
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uPD780031Y, 780032Y, 780033Y, 780034Y

2. BLOCK DIAGRAM

TIOO/TOO/P70 ~—]
TIO1/P71 —=—

16-bit TIMER/
EVENT COUNTER

TISO/TO50/P72 ~=—

8-bit TIMER/
EVENT COUNTERS0

TI51/TO51/P73 ~—

8-bit TIMER/
EVENT COUNTERS51

VL

WATCHDOG TIMER

LJ

WATCH TIMER

SI30/P20 —=
SO30/P21 ~—
SCK30/P22 =—

SERIAL
INTERFACES30

RxD0/P23 —=
TxD0O/P24 -—
ASCKO/P25 =—

UARTO

SDAOQ/P32 =—w
SCLO/P33 =—

12C BUS

ANIO/P10 to
ANI7/P17

AVop
AVss
AVReF —

A/D CONVERTER

INTPO/POO to
INTP3/P0O3

INTERRUPT
CONTROL

BUZ/P75 -—]

BUZZER OUTPUT

PCL/P74 -——

CLOCK OUTPUT
CONTROL

go8 g 0 ¢ U0y

78K/0

CPU CORE ROM

g U

g

RAM

Vobo Vobi Vsso Vsst

IC

003000 0Y

]

PORTO K> P00 to PO3
PORTT K JP10to P17
PorT2 K> P20to P25
PORT3 K> P30to P36
PORT4 K> P40 to P47
PORTs K> P50 to P57
PORT6 <Z> P64 to P67
PORT7 <:> P70 to P75
ADO/P40 to
AD7/P47
A8/P50 to
A15/P57
EXTERNAL =
. RD/P64
ACCESS WR/P65
- WAT/P66
L~ ASTB/PE7
. RESET
E——
SYSTEM o
CONTROL o
L xT2

Remark The internal ROM and RAM capacities depend on the product.

10
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NEC

uPD780031Y, 780032Y, 780033Y, 780034Y

3. PIN FUNCTIONS

3.1 Port Pins (1/2)

Pin Name 110 Function After Alternate
Reset Function
POO 110 Port 0 Input INTPO
PO1 4-bit input/output port. INTP1
Input/output can be specified bit-wise.
po2 When used as an input port, an on-chip pull-up resistor can be connected by INTP2
P03 software. INTP3/ADTRG
P10 to P17 | Input | Port 1 Input ANIO to ANI7
8-bit input only port.
P20 1’0 Port 2 Input SI30
P21 6-bit input/output port. S0O30
Input/output can be specified bit-wise.
P22 When used as an input port, an on-chip pull-up resistor can be connected by SCK30
P23 software. RxDO
P24 TxDO
P25 ASCKO
P30 /O | Port3 N-ch open-drain input/output port. Input —
P31 7-bit input/output port. P30 and P31 on-chip pull-up resistors
Input/output can be specified can be specified by mask option.
P32 P : : SDAO
bit-wise. LEDs can be driven directly.
P33 SCLO
P34 When used as an input port, an on-chip —
P35 pull-up resistor can be connected by
software.
P36
P40 to P47 I/O Port 4 Input ADO to AD7
8-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, an on-chip pull-up resistor can be connected by
software.
Interrupt request flag (KRIF) is set to 1 by the falling edge detection.
P50 to P57 /0 Port 5 Input A8 to A15
8-bit input/output port.
LEDs can be driven directly.
Input/output can be specified bit-wise.
When used as an input port, an on-chip pull-up resistor can be connected by
software.
P64 I/0 Port 6 Input | RD
P65 4-bit input/output port. WR
Input/output can be specified bit-wise.
P66 When used as an input port, an on-chip pull-up resistor can be connected by WAIT
P67 software. ASTB

Preliminary Data Sheet
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NEC uPD780031Y, 780032Y, 780033Y, 780034Y

3.1 Port Pins (2/2)

Pin Name l{e] Function After Alternate
Reset Function
P70 110 Port 7 Input | TIOO/TOO
P71 6-bit input/output port. TIo01
Input/output can be specified bit-wise.
P72 When used as an input port, an on-chip pull-up resistor can be connected by TI50/TO50
P73 software. TI51/TO51
P74 PCL
P75 BUZ
3.2 Non-port Pins (1/2)
Pin Name /0 Function After Alternate
Reset Function
INTPO Input | External interrupt request input for which the valid edge (rising edge, Input POO
INTP1 falling edge, or both rising edge and falling edge) can be specified. PO1
INTP2 Po2
INTP3 PO3/ADTRG
SI30 Input | Serial interface serial data input. Input P20
SO30 Output [ Serial interface serial data output. Input P21
SDAO l{e] Serial interface serial data input/output. Input P32
SCK30 110 Serial interface serial clock input/output. Input P22
SCLO P33
RxDO Input | Serial data input for asynchronous serial interface. Input P23
TxDO Output | Serial data output for asynchronous serial interface. Input P24
ASCKO Input | Serial clock input for asynchronous serial interface. Input P25
TI0O Input | External count clock input to 16-bit timer (TMO). Input P70/TO0
Capture trigger input to capture register (CR01) of 16-bit timer (TMO).
TIo1 Capture trigger input to capture register (CR00) of 16-bit timer (TMO). P71
TI50 External count clock input to 8-bit timer (TM50). P72/TO50
TI51 External count clock input to 8-bit timer (TM51). P73/TO51
TOO Output [ 16-bit timer (TMO) output. Input P70/T100
TO50 8-bit timer (TM50) output (shared with 8-bit PWM output). Input P72/T150
TO51 8-bit timer (TM51) output (shared with 8-bit PWM output). P73/TI51
PCL Output [ Clock output (for trimming of main system clock and subsystem clock). Input P74
BUZ Output [ Buzzer output. Input P75
ADO to AD7 /0 Lower address/data bus for extending memory externally. Input P40 to P47
A8 to A15 Output | Higher address bus for extending memory externally. Input P50 to P57
RD Output [ Strobe signal output for read operation of external memory. Input P64
WR Strobe signal output for write operation of external memory. P65
WAIT Input | Inserting wait for accessing external memory. Input P66
ASTB Output [ Strobe output which externally latches address information output to Input P67
port 4 and port 5 to access external memory.

12 Preliminary Data Sheet
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3.2 Non-port Pins (2/2)

Pin Name 1’10 Function After Alternate

Reset Function

ANIO to ANI7 | Input | A/D converter analog input. Input P10 to P17

ADTRG Input | A/D converter trigger signal input. Input PO3/INTP3
AVRer Input [ A/D converter reference voltage input. —_ —
AVop — A/D converter analog power supply. Set the same potential as that of Vooo or Vop1. — —
AVss — A/D converter ground potential. Set the same potential as that of Vsso or Vssi1. — —
RESET Input | System reset input. — —
X1 Input [ Connecting crystal resonator for main system clock oscillation. — —
X2 — — —
XT1 Input | Connecting crystal resonator for subsystem clock oscillation. — —
XT2 — — —
Vobo — Positive power supply for ports. — —
Vsso — Ground potential of ports. — —
Voot — Positive power supply (except ports). —_ —
Vsst — Ground potential (except ports). — —
* IC — Internally connected. Connect directly to Vsso or Vssi. — —

Preliminary Data Sheet 13
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»

3.3 Pin I/0 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

Pin Name Input/output /0 Recommended Connection when not Used
Circuit Type
POO/INTPO 8-C Input Independently connect to Vsso via a resistor .
PO1/INTPA
PO2/INTP2
PO3/INTP3
P10/ANIO to P17/ANI7 25 Input Independently connect to Vooo or Vsso via a resistor.
P20/S130 8-C Input/output
P21/S0O30 5-H
P22/SCK30 8-C
P23/RxD0
P24/TxD0O 5-H
P25/ASCKO 8-C
P30, P31 13-Q Input/output Independently connect to Vooo via a resistor .
P32/SDAO 13-R
P33/SCLO
P34 8-C Independently connect to Vooo or Vsso via a resistor .
P35 5-H
P36 8-C
P40/ADO to P47/AD7 5-H Input/output Independently connect to Vooo via a resistor.
P50/A8 to P57/A15 Input/output Independently connect to Vooo or Vsso via a resistor.
P64/RD Input/output
P65/WR
P66/WAIT
P67/ASTB
P70/T100/TOO 8-C
P71/T101
P72/T150/TO50
P73/T151/TO51
P74/PCL 5-H
P75/BUZ
RESET 2 Input —_
XT1 16 Connect to Vooo.
XT2 — Leave open.
AVop — Connect to Vooo.
AVREer Connect to Vsso.
AVss
IC Connect directly to Vsso or Vssi.
14 Preliminary Data Sheet
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Figure 3-1. Pin Input/Output Circuits

TYPE 2 TYPE 13-R*

—O IN/OUT

data
output disable :Do_l N-ch

IN

Schmitt-Triggered Input with Hysteresis Characteristics O@

TYPE 5-H TYPE 16
Vbpo
feedback

pullup DC I P-ch cut-off

enable
Voo P-ch

IN/OUT

output N-ch DC
disable (L

Vsso

enable
TYPE 8-C TYPE 25

O

Voo
P-ch
ullu
e?]ablg DC I P-ch Comparator ﬁl_-l
Voo L [
data ——— P N-ch
:D_I -ch Vsso +— OIN

INJOUT Vrer (threshold voltage)

output N-ch ; ’—G—‘i
disable input

Vsso enable

TYPE 13-Q Vbpo

Mask '
[Option] §

+—O IN/OUT
data
output disable :Do_l N-ch

input j

enable
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4. MEMORY SPACE

Figure 4-1 shows the memory map of the uPD780031Y, 780032Y, 780033Y, and 780034Y.

Figure 4-1. Memory Map

Yy FFFFH
Special Function Registers
(SFR) 256 x 8 bits
FFOOH
FEFFH
General Registers
32 x 8 bits
FEEOH
FEDFH
- pon 4
Lo PN
Internal High-Speed
RAMNoie
mmmmH
mmmmH — 1
nnnnH |
Data Memo o
Space i Use Prohibited == Program Area =
1000H
OFFFH
b, 0 N
FS00H — CALLF Entry Area -~
A F7FFH 0800H
07FFH
P Program Area o
- External Memory == [~ 9 T
Program Memory 0080H
Space 007FH
nnnnH + 1
nnnnH CALLT Table Area
0040H
. Note — 003FH
— Internal ROM —_
Vector Table Area
Yy v 0000H 0000H

Note Theinternal ROM capacity and internal high-speed RAM capacity depend on the products (see the following

table).
Part Number Internal ROM Last Address Internal High-Speed RAM Start Address

nnnnH mmmmH

uPD780031Y 1FFFH FDOOH

1PD780032Y 3FFFH

1PD780033Y 5FFFH FBOOH

uPD780034Y 7FFFH

16 Preliminary Data Sheet

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



NEC

uPD780031Y, 780032Y, 780033Y, 780034Y

5. PERIPHERAL HARDWARE FUNCTION FEATURES

5.1 Ports
The following 3 types of I/O ports are available.
* CMOS input (Port 1) 8
*« CMOS input/output (Port 0, Port 2 to Port 7) ;39
* N-channel open-drain input/output (P30 to P33) : 4
Total 51
Table 5-1. Port Functions
Name Pin Name Function
Port 0 P00 to P03 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 1 P10 to P17 Input-only port pins.
Port 2 P20 to P25 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 P33 N-ch open-drain input/output port pins. Input/output specifiable bit-wise.
On-chip pull-up resistor can be connected by mask option.
LEDs can be driven directly.
P34 to P36 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 bit-wise.
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 can be driven directly.
Port 6 P64 to P67 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 7 P70 to P75 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.

Preliminary Data Sheet
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5.2 Clock Generator
A system clock generator is incorporated.
Also, the variation of the minimum instruction execution time is available.

* 0.24 us/0.48 us/0.95 us/1.91 us/3.81 us (at 8.38-MHz operation with main system clock)
+ 122 us (at 32.768-kHz operation with subsystem clock)

Figure 5-1. Block Diagram of Clock Generator

XT1 ©— Subsystem

clock

Watch timer, clock
XT2 ©— oscillator output function

fxr

Prescaler

S wm— 7]
2
X1 Main system E
clock Prescaler fX?T > Clock to peripheral
X2 ©—oscillator fx

hardware
S| x| A | fx
T 2 22 23 24 ]
Standby .
STOP Selector} =] control |— V\.Ialtlcontrol L . CPU clock
oo circuit
circuit (fcru)
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5.3 Timer/Counter
Five timer/counter channels are incorporated.
* 16-bit timer/event counter : 1 channel
* 8-bit timer/event counter : 2 channels
«  Watch timer : 1 channel
* Watchdog timer : 1 channel

Table 5-2. Operations of Timer/Event Counter

16-Bit Timer/ 8-Bit Timer/ Watch Timer |Watchdog Timer
Event Counter TMO Event Counter TM50, TM51
Operation mode
Interval timer 2 channelsNete 1 2 channels 1 channelNete2 | 1 channelNete 3
External event counter 1 channel 2 channels — —
Function
Timer output 1 output 2 outputs — —

* PWM output — 2 outputs — —
Pulse width measurement 2 inputs — — —
Square wave output 1 output 2 outputs — —
One-shot pulse output 1 output — — —
Interrupt source 2 2 2 1

Notes 1. When capture/compare registers 00, 01 (CR00, CR01) are both specified as compare registers
2. The watch timer can perform both watch timer and interval timer functions at the same time.
3. The watchdog timer has the watchdog timer and interval timer functions. However, use the watchdog
timer by selecting either the watchdog timer function or the interval timer function.
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TIO1/P71@—=
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fx/22 —

Figure 5-2.
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J L Match

Block Diagram of 16-bit Timer/Event Counter TMO

|
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(TMO)

Do
Il

16-bit capture/compare
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control
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Figure 5-3. Block Diagram of 8-bit Timer/Event Counter TM50

2 Internal bus 2
8-bit compare
register 50 (CR50) ’§ 4@_‘ INTTMS50
TI50/TO50/P72 @— Match | S
fx — _ o [ [
22 —=| 8 g sS4 -
fx/2* —= o P |
2 | [ 8bit counter 50 JovF [ D—nv 3 H D)o
fx/26 — @ | TOS50/TI50/P72
ffor —= @ [ (TM50) R 3
fx/21° —=
Clear I |
3 S | ,|Level
R invertion
|Selector ||
I Iy

I d—
[tcLs02jTcLs01]TCL500f

Timer clock selection
register 50 (TCL50)

N

|TcEs0]TMes08|TMCs04 LV S50]LVRS0fTMES01 [TOESO]

Timer mode control
register 50 (TMC50)

2 Internal bus 2
Figure 5-4. Block Diagram of 8-bit Timer/Event Counter TM51
2 Internal bus 2
8-bit compare
o '??{ 51 ‘é : i Selector|—~ INTTMS51
TI51/TO51/P73©@—= Match | =
2 —= _ 2 1
/23 — ,8, = S 5
b/22 ) 8-bit counter ]
7 — w5 OVF 1 INV i3
ng & H srmsn D_ " ﬁ __D——©T051/TI51/P73
/21" —=
Clear I |
3 s | | Level
R invertion
Selec:tor.I
i )y

 — —
[reLs12toLsifroLsiol
Timer clock selection

[TcEs1|Tmestsl TMes14| Lvssi1|LvRs1|TMes11|ToES1|
Timer mode control

register 51 (TCL51) < register 51 (TMC51)
2 Internal bus 2
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Figure 5-5. Block Diagram of Watch Timer

Clear
fx/i2” I e 9-bit prescaler 5-bit counter INTWT
[&]
g fw | fw | | fw | fw | fw cl
fxr—= 0 o4 o5 26 o7 o8 29 ear
<)
i INTWTI
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0
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Watch timer mode
control register (WTM)
2 Internal bus 2
* Figure 5-6. Block Diagram of Watchdog Timer
Clock o Divided
/2 input Division clock Output INTWDT
control circuit selection control
circuit circuit circuit
RESET
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selection circuit 3
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22

[ ) [ ) |
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5.4 Clock Output/Buzzer Output Control Circuit
A clock output/buzzer output control circuit (CKU) is incorporated.
Clocks with the following variation of frequency can be output as a clock output.

65.5 kHz/131 kHz/262 kHz/524 kHz/1.05 MHz/2.10 MHz/4.19 MHZz/8.38 MHz (at 8.38-MHz operation with main

system clock)
32.768 kHz (at 32.768-kHz operation with subsystem clock)

Clocks with the following variation of frequency can be output as a buzzer output.

1.02 kHz/2.05 kHz/4.10 kHz/8.19 kHz (at 8.38-MHz operation with main system clock)

Figure 5-7. Block Diagram of Clock Output/Buzzer Output Control Circuit CKU

*
fx —— Prescaler
8 4 /210 g fx/213 -§
14 2ot 3 © BUZIP75
)
Pt
BZOE BCS0, BCS1
fx to fx/27
.g Clock
3 contol b—© PCL/P74
ber [% circuit
I t CLOE
BZOE | BCS1 | BCSO | CLOE | CCS3 | CCS2 | CCS1 | CCSso

Clock output selection register (CKS)

S Internal bus S
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5.5 A/D Converter
An A/D converter of 10-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. Block Diagram of A/D Converter

Series resistor string

ANIO/P10 @_> Sample & hold circuit : : C AVeo
r—— - - - - - = | ! AVRer
ANI1/P11 (O)—] | | Voltage comparator | ! !
, . ! I
ANI2/P12 (O)—= —0 o 1 | | :
| |
ANI3/P13(:)—> | | | Tap | | |
Selector| | ;- |selector | | |
|
ANIGPIAQ—=" | L _ _ _ _ 77 | | |
ANI5/P15 (O)—+ ! I |
ANI6/P16 @—— Succesive approximation : : ! AV
. Ss
ANIZ/P17 (O)—] register (SAR) L1
Edge Control INTAD
INTP3/ADTRG/PO3 detection circuit
circuit
Edge A/D conversion
detection result register (ADCRO)
circuit —I

'{}' INTP3
g Internal bus S
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5.6 Serial Interface

Three channels of the serial interface are incorporated.

« Serial interface UARTO
+ Serial interface SIO30
* Serial interface IICO

(1) Serial interface UARTO

The serial interface UARTO has two modes, asynchronous serial interface (UART) mode and infrared data

transfer mode.

» Asynchronous serial interface (UART) mode
This mode enables full-duplex operation wherein one byte of data is transmitted and received after the start

bit.

The on-chip dedicated UART baud rate generator enables communication using a wide range of selectable
baud rates. In addition, a baud rate can be also defined by dividing the clock input to the ASCKO pin.
The dedicated UART baud rate generator can also be used to generate a MIDI-standard baud rate (31.25

kbps).

* + Infrared data transfer mode
This mode enables pulse output and pulse reception in data format.
This mode can be used for office equipment applications such as personal computers.

Figure 5-9. Block Diagram of Serial Interface UARTO

S Internal bus
A
Receive ASIMO
buffer
RXBO register |TXEO ‘ RXEO ’ PS01 ‘ PS00 | CLO ‘ SLO ‘ ISRMO ‘ IRDAMO|
ASISO \/
RX0 | Receive TXSO Transmit
RxDO0/P23 shift | PEO | FEO l OVEO| shift
register register
TxDO/P24 O—é
Recei\lle \ Transrlnit
L corr1itro ] INTSERO cc;r;itro . INTSTO
parity parity
check [ INTSRO addition

Baud rate

generator

l«—© P25/ASCKO
l=— fx/2 to fx/27
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(2) Serial interface SIO30
The serial interface SIO30 has the 3-wire serial I/O mode.

» 3-wire serial /O mode (fixed as MSB first)
This is an 8-bit data transfer mode using three lines: serial clock line (SCK30), serial output line (SO30),

and serial input line (SI30).

Since simultaneous transmit and receive operations are available in the 3-wire serial /0 mode, the
processing time for data transfer is reduced.

The first bit in 8-bit data in the serial transfer is fixed as MSB.

The 3-wire serial /O mode is useful for connection to a peripheral I/O device that includes a clocked serial

interface, a display controller, etc.

Figure 5-10. Block Diagram of Serial Interface SIO30

2 Internal bus
| Direction control circuit |
IF\ Serial 1/O shift register
SI30/P20 O l/ 30 (SI030)
So30/P21 O <I|
; Interrupt request
SCK30/P22 O 'ﬂ\ Serlal clock signal generation INTCSI30
l/ counter circuit
Serial clock Select fe———— ;X;Zj
L elector [ fx/2
<| control circuit £/25
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(3) Serial interface 1ICO
The serial interface 11CO has the I2C (Inter IC) bus mode (multimaster supported).

+ 12C bus mode (multimaster supported)
This is an 8-bit data transfer mode using two lines: serial clock line (SCLO) and serial data bus line (SDAO).
This mode complies with the I2C bus format, and can output "start condition", "data", and stop condition"
during transmission via the serial data bus. These data are automatically detected by hardware during
reception.

Since the SCL0 and SDAO are open-drain outputs in IICO, pull-up resistors for the serial clock line and the
serial data bus line are required.

* Figure 5-11. Block Diagram of Serial Interface I1ICO

S Internal bus &

£

IIC status register
(lICS0)

MSTS0| ALDO | EXCO | COIO | TRCO | ACKDO| STDO [ SPDO

1IC control register
(1ICC0) <
Slave address
SDAO/P32 @_.._l D_| register (SVAO0) IICEO |LRELO |WRELO | SPIEO |WTIMO [ACKEO [ STTO | SPTO
Matched
Noise elimination signal CLEAR
aircut l SET
Y 500 latch
1IC shift register D
(IIC0) . []cLor,
T CL0O
_< I Data hold Acknowledge
time correction detection
N-ch open- circuit circuit
drain output
\_.l Wake-up control
circuit
| Acknowledge |
| detection circuit |
Start condition
detection circuit
Stop condition
SCLO/P33© detection circuit +
Noise elimination Ir_nerrupt request INTIICO
circuit Serial clock counter signal generator >
Serial clock control circuit Serial ClO_CK Y"an
control circuit
fx
IIC clock select
CLDO [DADO|SMCO|DFCO| CLOO register (IICCLO)
S Internal bus K
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6. INTERRUPT FUNCTIONS

There are 20 interrupt functions of three different types, as shown below.
* Non-maskable: 1

+ Maskable 118
+ Software 1
* Table 6-1. Interrupt Source List
Type of Default Interrupt Source Internal/ | Vector Table Basic
Configuration
Interrupt | PriorityNete 1 Name Trigger External Address TypeNote 2
Non- — INTWDT Watchdog timer overflow (watchdog timer Internal | 0004H (A)
maskable mode 1 selected)
Maskable 0 INTWDT Watchdog timer overflow (interval timer mode (B)
selected)
1 INTPO Pin input edge detection External | 0006H (©)
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTSERO | Generation of serial interface UARTO Internal | OOOEH (B)
reception error
6 INTSRO End of serial interface UARTO reception 0010H
7 INTSTO End of serial interface UARTO transmission 0012H
8 INTCSI30 | End of serial interface SIO3 (SIO30) transfer 0014H
9 INTIICO End of serial interface 11CO transfer 0018H
10 INTWTI Reference time interval signal from watch timer 001AH
11 INTTMOO Generation of coincidence signal of 16-bit 001CH
timer register and capture/compare register 00
(CRO00) (when CROO is specified as compare
register)
12 INTTMO1 Generation of coincidence signal of 16-bit 001EH
timer register and capture/compare register 01
(CRO1) (when CRO1 is specified as compare
register)
13 INTTM50 Generation of coincidence signal of 8-bit 0020H
timer/event counter 50
14 INTTM51 Generation of coincidence signal of 8-bit 0022H
timer/event counter 51
15 INTADO End of conversion by A/D converter 0024H
16 INTWT Watch timer overflow 0026H
17 INTKR Falling edge detection of port 4 External | 0028H (D)
Software — BRK BRK instruction execution — 003EH (E)

Notes 1. The default priority is a priority order when two or more maskable interrupt requests are generated
simultaneously. O is the highest order and 17, 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. Basic Configuration of Interrupt Function (1/2)

(A) Internal non-maskable interrupt

g Internal bus S

- Vector table
Interrupt eror!ty control address
request circuit generator

Standby release
signal

(B) Internal maskable interrupt

g Internal bus S

MK IE PR ISP
t - Vector table
<1 Y Priority control dd
| address
rgt;:;igt IF — circuit generator

Standby release
signal

(C) External maskable interrupt (INTPO to INTP3)

S Internal bus S

External interrupt
edge enable register MK IE PR ISP
(EGP, EGN)
li ior Vector table
Interrupt Edge - ) gggy control adiross
request —T| detection generator
circuit
Standby release
signal
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Figure 6-1. Basic Configuration of Interrupt Function (2/2)

(D) External maskable interrupt (INTKR)

g Internal bus S

! R

MK IE PR ISP

==

. Vector table
Priorit trol
Interrupt Falling edge IE ) Ci:;; ty contro addres?
request detection circuit generator

Standby release
signal

(E) Software interrupt

g Internal bus S

Interrupt Priority control Vggtor fable
_— . it adadress
request cireuf 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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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 FUNCTIONS
There are the following two standby functions to reduce the consumption current.
*» 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 system clock oscillation is stopped. The whole operation by the system clock is stopped, so

that the system operates with ultra-low power consumption.

Figure 8-1. Standby Function

System clock operation

Interrupt
request

STOP

instruction Interrupt

request

STOP mode
(System clock
oscillation stopped)

HALT mode
(Clock supply to CPU
is stopped, oscillation
maintained)

9. RESET FUNCTIONS
There are the following two reset methods.

+ External reset by RESET pin
* Internal reset by watchdog timer 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]
oPerand | oyt A Noto f ddr |taddrie| Psw | gl | [HU [MN+Bligaddrie| 1 N
First yte r sfr saddr | laddr [DE] [HL] HL + €] addr one
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 SUB SUB SuUB SUB 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
SUBC
AND
OR
XOR
CMP
B,C DBNZ
sfr MOV MOV
saddr MOV MOV DBNZ INC
ADD DEC
ADDC
SuB
SUBC
AND
OR
XOR
CMP
laddr16 MOV
PSW MOV MOV PUSH
POP
[DE] MOV
[HL] MOV ROR4
ROL4
[HL + byte] MOV
[HL + B]
[HL + C]
X MULU
C DIVUW

Note Except r=A
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(2) 16-bit instructions
MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

Second operand
First operand #word AX rpNete sfrp saddrp laddr16 SP None
AX ADDW MOVW MOVW MOVW MOVW MOVW
SuUBwW XCHW
CMPW
p MOVW MOV WNote NOW. DEOW
PUSH, POP
sfrp MOVW MOVW
saddrp MOVW MOVW
laddr16 MOVW
SP MOVW MOVW

Note Only when rp = BC, DE or HL

(3) Bit manipulation instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

Second operand ) .
- A .bit sfr.bit saddr.bit PSW bit [HL].bit cY $addr16 None
First operand
A bit MOVA1 BT SET1
BF CLR1
BTCLR
sfr.bit MOVA BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT SETH
BF CLR1
BTCLR
PSW.bit MOVA1 BT SET1
BF CLR1
BTCLR
[HL].bit MOV BT SET1
BF CLR1
BTCLR
cy MOVA MOV1 MOV MOVA MOVA SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1

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

Second operand AX laddr16 laddr11 [addr5] $addr16
First operand
Basic instruction BR CALL CALLF CALLT BR, BC, BNC
BR BZ, BNZ
Compound BT, BF
instruction BTCLR
DBNZ

(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 Ratings Unit
Supply voltage Vop —0.3 to +6.5 \
AVop —0.3 to Voo + 0.3 \%
AVREer —0.3 to Voo + 0.3 \
AVss —0.3 to +0.3 \%
Input voltage Vi1 P00 to P03, P10 to P17, P20 to P25, P34 to P36, P40 to P47, —-0.3 to Vobo + 0.3 \")
P50 to P57, P64 to P67, P70 to P75, X1, X2, XT1, XT2,
RESET
Vi P30 to P33 N-ch open-drain —0.3 to Vob + 0.3 \%
Output voltage Vo —0.3 to Voo + 0.3
Analog input Van P10 to P17 Analog input pin AVss — 0.3 to AVrer + 0.3
voltage and —0.3 to Voo + 0.3
High-level output lon Per pin -10 mA
current Total for POO to P03, P40 to P47, P50 to P57, P64 to P67, P70 to P75 -15 mA
Total for P20 to P25, P30 to P36 -15 mA
Low-level output loL Note | Per pin for POO to P03, P20 to P25, P34 to Peak value 20 mA
current P36, P40 to P47, P64 to P67, P70 to P75 Effective value 10 mA
Per pin for P30 to P33, P50 to P57 Peak value 30 mA
Effective value 15 mA
Total for POO to P03, P40 to P47, Peak value 50 mA
P64 to P67, P70 to P75 Effective value 20 mA
Total for P20 to P25 Peak value 20 mA
Effective value 10 mA
Total for P30 to P36 Peak value 100 mA
Effective value 70 mA
Total for P50 to P57 Peak value 100 mA
Effective value 70 mA
Operating ambient | Ta Peak value —40 to +85 °C
tempature
Storage Tsig Effective value —65 to +150 °C
temperature

Note The 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 single
parameter or even momentarily. That is, the absolute maximum ratings are rated values at which

the product is on the verge of suffering physical damage, and therefore the product must be
used under conditions ensuring that the absolute maximum ratings are not exceeded.
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Capacitance (Ta = 25°C, Vop = Vss = 0 V)

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

110 Cio f=1MHz P00 to P03, P20 to P25, 15 pF
capacitance Unmeasured pins P34 to P36, P40 to P47,
returned to O V. P50 to P57, P64 to P67,
P70 to P75
P30 to P33 20 pF

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

Main System Clock Oscillation Circuit Characteristics (Ta = —40 to 85°C, Vop = 1.8 to 5.5 V)

Resonator Recommended Circuit Parameter Test Conditions MIN. TYP. MAX. Unit
Ceramic | X1 X2 |C| Oscillation Voo =45t0 55V 1.0 8.38 MHz
resonator $R1 frequency (fx)Note 1

410 1.0 5.0

imC1 =mC2

; T Oscillation After Vop reaches oscil- 4 ms
stabilization timeNete 2 | jation voltage range MIN.

Crystal 1 X2 IC Oscillation Vob =4.51t0 55V 1.0 8.38 MHz
resonator 4 frequency (fx)Note 1
| i 1.0 5.0
110 |
1=C1 c2| ! Oscillation Vob=4.5t05.5V 10 ms
I I
:_-_rT_T___TT-__i stabilization timeNote 2
v 30
External X1 input Voo =45t0 55V 1.0 8.38 MHz
clock X1 X2 frequency (fx)Note 1
5.0
X1 input Voo =45t055V 50 500 ns
4PD74HCU04 | high-/low-level width
(txH, txL) 85 500

Notes 1. Indicatesonlyoscillation circuitcharacteristics. Referto 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 oscillator, wiring in the area enclosed with the broken line
in the above figures should be carried out as follows to avoid an adverse effect from wiring
capacitance.

» Keep the wiring length as short as possible.

» Do not cross the wiring with the other signal lines.

* Do not route the wiring near a line through which a high fluctuating current flows.
» Always keep the ground point of the oscillator to the same potential as Vssa.

« Do not ground the capacitor to a ground pattern in which a high current flows.

» Do not fetch signals from the oscillator.

2. 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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Subsystem Clock Oscillation Circuit Characteristics (Ta = —40 to +85°C, Vob = 1.8 to 5.5 V)

Resonator Recommended Circuit Parameter Test Conditions MIN. TYP. MAX. Unit
Crystal Ixr2 x71 ¢ Oscillation 32 32768 | 35 | kHz
resonator Ro frequency (fxr)Note 1

{4101
T T Oscillation Voo = 4510 5.5 V 1.2 2 s
stabilization timeNote 2
mr 10
External XT1 input 32 100 kHz
clock frequency (fxr)Note 1
LPD74HCUO4 XT1 input 5 15 us
high-/low-level width
(txtH, txTi)
Notes 1. Indicatesonly oscillation circuit characteristics. Referto AC Characteristics for instruction execution time.
2. Time required to stabilize oscillation after Voo reaches oscillation voltage MIN.

Cautions 1.
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When using the subsystem clock oscillator, wiring in the area enclosed with the broken line

in the above figures should be carried out as follows to avoid an adverse effect from wiring

capacitance.

» Keep the wiring length as short as possible.
» Do not cross the wiring with the other signal lines.

» Do not route the wiring near a line through which a high fluctuating current flows.

» Always keep the ground point of the oscillator to the same potential as Vssi.
» Do not ground the capacitor to a ground pattern in which a high current flows.

» Do not fetch signals from the oscillator.

2. The subsystem clock oscillator is a low-amplitude circuit in order to achieve a low consump-

tion current, and is more prone to malfunction due to noise than the main system clock
oscillator. Particular care is therefore required with the wiring method when the subsystem

clock is used.
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DC Characteristics (Ta = —40 to +85°C, Vob = 1.8 to 5.5 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input voltage, Vin1 P10 to P17, P21, P24, P35, Vob=271055V 0.7 Voo Vob \")
high P40 to P47, P50 to P57,

P64 to P67, P74, P75 0.8 Voo Voo |V
ViHz P00 to P03, P20, P22, P23, P25, | Voo =2.71t0 5.5 V 0.8 Vob Vop \Y%
P34, P36, P70 to P73, RESET 0.85 Voo Vob v
ViHs P30 to P33 (N-ch open-drain) Vob=2.71t0 55V 0.7 Vop 55 \
0.8 Voo 5.5 \Y%
Vina X1, X2 Vob=2.71055V Voo —0.5 Voo \Y%
Voo —-0.2 Voo \Y%
Vins XT1, XT2 Voo=4.51055V 0.8 Voo Voo \Y%
0.9 Voo Voo \Y%
Input voltage, Viut P10 to P17, P21, P24, P35, Voo=2.71055V 0 0.3 Voo \")
low P40 to P47, P50 to P57,
P64 to P67, P74, P75 ° 02Voo| V
Viez P00 to P03, P20, P22, P23, P25, | Voo =2.7t0 5.5V 0 0.2 Voo \Y%
P34, P36, P70 to P73, RESET 0 0.15 Voo| V
Vis P30 to P33 45V <V <55V 0 0.3 Vop \%
27V<Vopb<45V 0 0.2 Vop \%
1.8V<Vmp<27V 0 0.1 Vop \%
Via X1, X2 Vob=2.71055V 0 0.4 \%
0 0.2 \Y%
Vis XT1, XT2 Voo =4.51055V 0 0.2 Vop \%
0 0.1 Voo \%
Output voltage, VoH Voo=451t0 55V, lon =—-1mA Voo — 1.0 Vop \Y%
high lon = —100 uA Voo — 0.5 Vop \Y%
Output voltage, VoLt P30 to P33, P50 to P57 Voo=45%t055V, 0.4 2.0 \")
low lo. =15 mA
P00 to P03, P20 to P25, P34 to P36, Voo =4.51t0 5.5V, 0.4 \Y%
P40 to P47, P64 to P67, P70 to P75 | lo. = 1.6 mA
VoLz loL = 400 uA 0.5 \%

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

tics.
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DC Characteristics (Ta = —40 to +85°C, Vop = 1.8 to 5.5 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input leakage ILiH Vin = Voo P00 to P03, P10 to P17, P20 to P25, 3 uA
current, high P34 to P36, P40 to P47, P50 to P57,

P60 to P67, P70 to P75,
RESET
lLiHz X1, X2, XT1, XT2 20 HA
ILins Vin=55V P30 to P33 80 UA
Input leakage IuiLt Vn=0V P00 to P03, P10 to P17, P20 to P25, -3 uA
current, low P34 to P36, P40 to P47, P50 to P57,
P64 to P67, P70 to P75,
RESET
ILiL2 X1, X2, XT1, XT2 —-20 UA
Ius P30 to P33 —gNete | 4A
Output leakage ILoH Vour= VoD 3 HA
current, high
Output leakage ILoL Vour=0V -3 HA
current, low
Mask option R1 Vin=0V, P60 to P63 15 30 90 kQ
pull-up resistor P30, P31
Software pull- Rz Vin=0V, 15 30 920 kQ
up resistor P00 to P03, P20 to P25, P34 to P36, P40 to P47,
P50 to P57, P64 to P67, P70 to P75

Note When the pull-up resistor is not included in P30 and P31 (specified by a mask option), a —200 uA (MAX.)
low-level input leakage current flows only at the 3-clock interval (no wait) when the read instruction to port
3 (P3) and port mode register 3 (PM3) is executed. Attimes other than this 3-clock interval, a -3 uA (MAX.)
current flows.

Remark Unless specified otherwise, alternate-function pin characteristics are the same as port pin character-
istics.
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DC Characteristics (Ta = —40 to +85°C, Vop = 1.8 to 5.5 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. Unit
Power supply IpD1 8.38-MHz crystal oscillation Voo = 5.0 V +10% 8 16 mA
currentNote 1 operating mode

Iob2 8.38-MHz crystal oscillation Vop = 5.0 V £10% 1.6 3.2 mA
HALT mode

Iops 32.768-kHz crystal oscillation Voo = 5.0 V £10% 60 120 HA

operating modeNote 2 Voo = 3.0 V £10% 32 64 7.

Voo = 2.0 V +10% 24 48 uA

Iopa 32.768-kHz crystal oscillation Vobo = 5.0 V £10% 25 55 UA

HALT modeNote 2 Voo = 3.0 V +10% 5 15 UA

Voo = 2.0 V +10% 2.5 12.5 uA

Iops XT1 = Voo STOP mode Voo = 5.0 V +10% 1 30 uA

When feedback resistor is used| Vop = 3.0 V £10% 0.5 10 HA

Voo = 2.0 V +10% 0.3 10 uA

Iops XT1 = Voo STOP mode Voo = 5.0 V +10% 0.1 30 uA

When feedback resistor is not used| Vob = 3.0 V £10% 0.05 10 HA

Voo = 2.0 V +10% 0.05 10 uA

Notes 1.

2. When the main system clock is stopped.
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AC Characteristics

(1) Basic Operation (Ta = —40 to +85°C, Vop = 1.8 to 5.5 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Cycle time Tey Operating with 45V<Vob<55V 0.24 32 us
(Min. instruction main system clock |27V <Vop <45V 0.8 32 us
execution time) 16 32 us

Operating with subsystem clock 4QNote 1 122 125 us
TIOO, TIO1 input | triHo, trioe [ 3.5V <Vbop <55V 2fiam + 0.1 Note2 us
high-/low-level 27V<Voo <35V Ok + 0.2M01e2 us
width 18V<Vop<27V D + 0502 s
TI50, TI51 input | fris Vop=2.7t0 55V 0 4 MHz
frequency 0 275 kHz
TI50, TI51 input | trims, tiis | Voo = 2.7t0 5.5 V 100 ns
high-/low-level
width 1.8 ns
Interrupt request | tinth, tnte | INTPO to INTP3, Vop=27t055V 1 us
input hig-;h-/low P40 to P47 5 s
-level width
‘RESET trsL Voo =271t055V 10 us
low-level width 20 us

Notes 1. Valuewhen usingthe external clock. When using a crystal resonator, the value becomes 114 us (MIN.).
2. Selection of fsam = fx, fx/4, fx/64 is available with bits 0 and 1 (PRM00, PRMO01) of prescaler mode
register 0 (PRMO). However, if the TI00 valid edge is selected as the count clock, the value becomes

fsam = fx/8.
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Tcy vs Vop (at main system clock operation)

320 foooooodooo-

10.0

Operation
5.0 Guaranteed
Range

2.0
1.6 [-----foe - \

10 N

Cycle time Tev [us]

0.4

0.24

0.1

0 10 /20 /30 4049505560
18 27
Supply voltage Voo [V]
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(2) Read/Write Operation (Ta = —40 to + 85°C, Vop = 4.5 to 5.5 V) (1/3)

Parameter Symbol | Test Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.5tcy ns
Address setup time taps tcy — 40 ns
Address hold time tabH 6 ns
Data input time from address tabp1 (2 + 2n)tcy — 54 ns
tabp2 (3 + 2n)tey — 60 ns
Address output time from RDJ trRDAD 0 100 ns
Data input time from RDL trDD1 (2 + 2n)tey — 87 ns
trDD2 (3 + 2n)tey — 93 ns
Read data hold time trDH 0 ns
RD low-level width tROL1 (1.5 + 2n)tcy — 33 ns
troL2 (2.5 + 2n)tcy — 33 ns
WAIT! input time from RD{ tRowTH 0.5tcy — 43 ns
trowT2 tcy — 43 ns
WAIT! input time from WR{ twRwr 0.5tcy — 25 ns
WAIT low-level width twrL (0.5 + 2n)tey + 10 (2 + 2n)toy ns
Write data setup time twos 60 ns
Write data hold time twon 6 ns
WR low-level width twrL (1.5 + 2n)tcy — 15 ns
RDI delay time from ASTB! tastrD 6 ns
WRJ delay time from ASTB.. tasTwr 2fcy — 15 ns
ETBT delay time from troasT 0.8tcy — 15 1.2tcy ns
RDT in external fetch
Address hold time from tRDADH 0.8tcy — 15 1.2tcy + 30 ns
RDT in external fetch
Write data output time from ‘RDT trowp 40 ns
Write data output time from WRJ{ twrwD 10 60 ns
Address hold time from WRT twrADH 0.8tcy — 15 1.2tcy + 30 ns
RDT delay time from WAITT twrrD 0.8tcy 2.5tcy + 25 ns
WRT delay time from WAITT twrwr 0.8tcy 2.5tcy + 25 ns

Remarks 1. tcy = Tev/4
2. n indicates the number of waits.

42 Preliminary Data Sheet

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



NEC uPD780031Y, 780032Y, 780033Y, 780034Y

(2) Read/Write Operation (Ta = —40 to + 85°C, Vop = 2.7 to 4.5 V) (2/3)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.5tcy ns
Address setup time tabs 0.5tcy — 54 ns
Address hold time tabH 10 ns
Data input time from address tADD1 (2 + 2n)tcy — 108 ns
tabp2 (3 + 2n)tey — 120 ns
Address output time from RDL trDAD 0 200 ns
Data input time from RD{ tRDD1 (2 + 2n)tcy — 148 ns
troD2 (3 + 2n)tcy — 162 ns
Read data hold time trRDH 0 ns
RD low-level width trOLY (1.5 + 2n)tcy — 40 ns
troL2 (2.5 + 2n)tcy — 40 ns
WAITL input time from RD.. tRowT1 0.5tcy — 60 ns
trRowT2 tcy — 60 ns
‘WAIT!L input time from WR{ twRwT 0.5tcy — 50 ns
‘WAIT low-level width twrL (0.5 + 2n)tey + 10 (2 + 2n)toy ns
Write data setup time twos 60 ns
Write data hold time twon 10 ns
WR low-level width twRL (1.5 + 2n)tcy — 30 ns
RD{ delay time from ASTBL. tasTRD 10 ns
WRJ delay time from ASTB{ tasTwr 2tcy — 30 ns
ASTBT delay time from tRoAST 0.8tcy — 30 1.2tcy ns
RDT in external fetch
Address hold time from tRDADH 0.8tcy — 30 1.2fcvy + 60 ns
RDT in external fetch
Write data output time from RDT trowD 40 ns
Write data output time from WRI twrwD 20 120 ns
Address hold time from WRT twrADH 0.8tcy — 30 1.2fcvy + 60 ns
RDT delay time from WAITT twTRD 0.5tcy 2.5ty + 50 ns
WRT delay time from WAITT twTwr 0.5tcy 2.5tcy + 50 ns

Remarks 1. tcy = Tcev/4
2. n indicates the number of waits.
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(2) Read/Write Operation (Ta = —40 to + 85°C, Vob = 1.8 to 2.7 V) (3/3)

Parameter Symbol | Test Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.5tey ns
Address setup time taps 0.5tcy — 60 ns
Address hold time tabH 20 ns
Data input time from address tabp1 (2 + 2n)tcy — 233 ns
tabp2 (3 + 2n)tey — 240 ns
Address output time from RDJ trRDAD 0 400 ns
Data input time from RDL trDD1 (2 + 2n)tey — 325 ns
trDD2 (3 + 2n)tcy — 332 ns
Read data hold time trRDH 0 ns
RD low-level width tROL1 (1.5 + 2n)tcy — 92 ns
trDL2 (2.5 + 2n)tcy — 92 ns
WAITL input time from RD4 tROWTH 0.5tcy — 132 ns
trowT2 tey — 132 ns
WAIT! input time from WR{ twRwT 0.5tcy — 100 ns
WAIT low-level width twrL (0.5 + 2n)tcy + 10 (2 + 2n)toy ns
Write data setup time twos 60 ns
Write data hold time twoH 20 ns
WR low-level width twrL (1.5 + 2n)tcy — 60 ns
RD{ delay time from ASTB! tastrD 20 ns
‘WR\! delay time from ASTBL tasTwR 2fcy — 60 ns
ASTBT delay time from trDAST 0.8tcy — 60 1.2tey ns
RDT in external fetch
Address hold time from tRDADH 0.8tcy — 60 1.2tcy + 120 ns
RDT in external fetch
Write data output time from RDT trowp 40 ns
Write data output time from WR{ twrwp 40 240 ns
Address hold time from WRT twrADH 0.8tcy — 60 1.2tcy + 120 ns
RDT delay time from WAITT twrrp 0.5tey 2.5ty + 100 ns
WRT delay time from WAITT twrwr 0.5tey 2.5tey + 100 ns

Remarks 1. tcy = Tev/4
2. n indicates the number of waits.
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(3) Serial Interface (Ta = —40 to +85°C, Vob = 1.8 to 5.5 V)
(a) 3-wire serial /0 mode (SCK30... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK30 cycle time tievt 45V <Voo<55V 954 ns
27V<Vob<45V 1600 ns
3200 ns
SCK30 high-/low-level | tkh1, ki1 Vob=45t055V tkey1/2 — 50 ns
width tkev1/2 — 100 ns
SI30 setup time tsik1 4.5V < Vob <5.5V 100 ns
(to SCK30T) 2.7V < Voo < 45V 150 ns
300 ns
SI30 hold time trsi 400 ns
(from SCK30T)
SO30 output dealy time| txksos C = 100 pFNote 300 ns
from SCK30!

Note C is the load capacitance of the SCK30 and SO30 output lines.

(b) 3-wire serial /O mode (SCK30... External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK30 cycle time tkeyz 45V <Vop<55V 800 ns
27V<Vopb<45V 1600 ns
3200 ns
SCK30 high-llow-level | tkrz, tkee 45V <Vop<55V 400 ns
width 27V<Voo<45V 800 ns
1600 ns
SI30 setup time tsikz 100 ns
(to SCK30™T)
SI30 hold time tksiz 400 ns
(from SCK30T)
SO30 output dealy timel tksoz C = 100 pFNote 300 ns
from SCK30!
SCK30 rise, fall time tre, tr2 When using external device 160 ns
expansion function
When not using| When using 700 ns
external device | 16-bit timer
expansion output
function function
When not 1000 ns
using 16-bit
timer
output
function

Note C is the load capacitance of the SO30 output line.
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(c) UART mode (Dedicated baud rate generator output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Transfer rate 45V <Vop<55V 125000 bps
27V<Vopb<45V 78125 bps

39063 bps

(d) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

ASCKO cycle time tkcys 45V<Vopb<55V 800 ns

27V<Vop<45V 1600 ns

3200 ns

ASCKO high-/low-level width tkHs, 45V<Vopb<55V 400 ns

b 27V<Voo<45V 800 ns

1600 ns

Transfer rate 45V <Vopb<55V 39063 bps
27V<Vop<45V 19531 bps

9766 bps

ASCKO rise, fall time tRs, Voo=45%t055V, 1000 ns

trs when not using external
device expansion function
160 ns
(e) UART mode (Infrared ray data transfer mode)

Parameter Symbol Test Conditions MIN. MAX. Unit
Transfer rate Vob=451t0585V 115200 bps
Bit rate allowable error Vob=451t0565V +0.87 %
Output pulse width Voo = 451055V 1.2 0.24/forNote us
Input pulse width Vobp=451t055V 4/fx us

Note fbr: Specified baud rate
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(f) I2C bus Mode

Standard Mode High-speed Mode
Parameter Symbol Unit
MIN. MAX. MIN. MAX.

SCLO clock frequency fok 0 100 0 400 kHz
Bus free time tBuF 4.7 —_ 1.3 —_ us
(between stop and start condition)
Hold timeNote 1 tHD:sTA 4.0 — 0.6 — us
SCLO clock low-level width tLow 4.7 — 1.3 — us
SCLO clock high-level width tHiGH 4.0 — 0.6 — us
Start/restart condition setup time tsusTA 4.7 — 0.6 — us
Data hold time | CBUS compatible master tHD:DAT 5.0 — — — us

12C bus QNote 2 _ QNote 2 0.9Note 3 us
Data setup time tsu:par 250 — 10QNote 4 — ns
SDAO and SCLO signal rise time tr — 1000 20 + 0.1CbNetes 300 ns
SDAO and SCLO signal fall time tF — 300 20 + 0.1CbNetes 300 ns
Stop condition setup time tsu:sTo 4.0 — 0.6 — us
Spike pulse width controlled by input filter tsp — — 0 50 ns
Capacitive load per each bus line Cb — 400 —_ 400 pF

Notes 1. On start condition, the first clock pulse is generated after hold period.
2. Tofulfillundefined area of the SCLO falling edge, itis necessary for the device to provide internally SDAO
signal (on ViHmin. of SCLO signal) with at least 300 ns of hold time.
3. Ifthe device does not extend the SCLO signal low hold time (tLow), only maximum data hold time tHp:.paT
needs to be fulfilled.
4. The high-speed mode IPC bus is available in the standard mode I°C bus system. At this time, the
conditions described below must be satisfied.
« If the device does nhot extend the SCLO signal low state hold time
tsu:paT 2 250 ns
« If the device extends the SCLO signal low state hold time
Be sure to transmit the next data bit to the SDAO line before the SCLO line is released (tRmax. + tsu:DAT
= 1000 + 250 = 1250 ns by standard mode I2C bus specification).
5. Cb : total capacitance per one bus line (unit : pF)
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AC Timing Test Point (Excluding X1, XT1 Input)

0.8 Vop 0.8 Vop
T Poi
X 0.2 Voo 2> Test Points <[ 0.2 Voo X

Clock Timing

- 1/x

—— txL

X1 Input \
P \

- 1/fxt

e— txTL

XT1 Input \
P N\

Tl Timing
triLo || triHo
TIOO, TIO1 \_
N
1/fris
tris I trins
TI50, TI51 \
N X
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Power ed

Read/Write Operation

External Fetch (No Wait) :

A8 to A15

ADO to AD7

ASTB

Higher 8-Bit Address

Lower 8-Bit
Address

External Fetch (Wait Insertion) :

A8 to A15

ADO to AD7

ASTB

WAIT

Instruction 3
Code 7
- tRDADH
troD1
-t tRDAST ——]
[~ tAsTRD —=1et— tRDLY -
troH

/
>§ Higher 8-Bit Address
N
Lower 8-Bit
Address | tapp1 >
>§L A SRR s oS gl Instruction !§<
N N Code 7
taps ! - | la—— tRoDI —————— -t tRDADH
taoH
tasTH -t trRDAST 7‘_\_
N
\t %
le— tASTRD —p-let———— tRDL1 - g— tRDH

twtrRD
tRDOWTI %L twr 4ﬁ—>

o
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External Data Access (No Wait) :

\
A8 to A15 Higher 8-Bit Address 7x
Lower
8-Bit
Address
~a . ; X Hi-
ADO to AD7 Write Data 7}' L
taps
tapH
tasTH
ASTB \

— 4
RD

\N
tasTRD twoH
- -t troL2 lt— tROWD —p»leg— twDos —p»
- twrwD
WR
N\ /
-t tasTwr -t twRL1 ——— tWRADH —pw-|

External Data Access (Wait Insertion) :

\
A8 to A15 Higher 8-Bit Address x
7
Lower
8-Bit
—»
Address tapoz
~ Hi-z Hiz__f Wiz
ADOtoAD7 X T DeeeemiTEaaaas {  ReadData ----Z---< Write Data D3
N
tabs ~¢——tRDD2 —
taoH
tasTH
ASTB \
B tasTRD "
— A
RD
N
twoH
la—— troL2 lt— tROWD —plat—— twos —m| |@—>
- twrwo /
WR \_
N\ 72
-t tasTwr > twRL1 ——— [«t— twRADH —p]
WAIT
trowT2 twrrD —P1 [
twrL twrwt twr twrwr
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Serial Transfer Timing

3-wire Serial /0 Mode

SCK30

SI30

SO30

UART Mode (External

ASCKO

tkeym

Y

A

tkim

tKHm

A

tRn

vy

N A A

J VY

/

Nl

tsikm

[

tksom

tksim

Input Data

Output Data

X

Clock Input) :

tkeys

tKLs

tkHs

N

tF3
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I2C Bus Mode

- - tr === 1=
| T !
SCLO : | \ / / / PN
! ! . 1Z Sr i 1
E E tro:DaT thigH t tsu:sta ;
i ' E tHD:sTA tsu:patT
— 3 — |
SDAO ! /_ i : \ / E( >§r \IS
1 e -
i HBuF ! | I
Stop Start Restart Stop
condition condition condition condition
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A/D Converter Characteristics (Ta = —40 to +85°C, Vopo = AVobp = AVRer = 2.7 to 5.5 V, AVss = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Resolution 10 10 10 bit

Overall errorNote 45V < AVRer<55 V 10.4 %
27V <AVrer<45YV +0.7 %

Conversion time Tconv 45V <AVrer<55V 14 200 us
27V <AVrer<45V 20 200 us

Analog input voltage Vian 0 AVrer +0.3

Reference voltage AVRer 27 AVobp

AVrer resistance Rairer 10 20 kQ

Note Overall error excluding quantization error (£1/2 LSB). It is indicated as a ratio to the full-scale value.

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 VooDR 1.6 55 \Y%
supply voltage
Data retention IbopR Vooor = 1.6 V 0.1 10 HA
power supply current Subsystem clock stop and feed-back resistor

disconnected

Release signal set time | tsreL 0 us
Oscillation stabiliza- twair Release by RESET 217/fx ms
tion wait time Release by interrupt request Note ms

Note Selection of 2'%/fx and 2'#/fx to 2'7/fx is possible with bits 0 to 2 (OSTSO0 to OSTS2) of the oscillation
stabilization time select register (OSTS).

Data Retention Timing (STOP Mode Release by RESET)

4—”— STOP Mode

))

|
i
i
I
;‘I

Internal Reset Operation

HALT Mode
I

-

Py

<4——— Data Retention Mode ———»

Vop T

«

STOP Instruction Execution

-a— Operating Mode

Vobor

- tsreL

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

HALT Mode
I
4—&) STOP Mode > ' »-«— Operating Mode
<&— Data Retention Mode ——

))

€4
Voo T VoDDR

a— tsrREL —
STOP Instruction Execution

Standby Release Signal 4
(Interrupt Request) 1)

u

[ twaT —

Interrupt Request Input Timing

tinTL tinTH

INTPO to INTP2 \

tinTL

\ /

RESET Input Timing

trsL

RESET
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12. PACKAGE DRAWINGS

64-PIN PLASTIC SHRINK DIP (750 mils)

64

33

miminininisisisisisisininisisisisininininininininininininininlin

\/

A

E NN NN N NN NN N NN NN NN NN N N N E N EEpEpEy N
1

32

AT

AT

DB N @

NOTE

1) Each lead centerline is located within 0.17 mm (0.007 inch) of
its true position (T.P.) at maximum material condition.

2) Item "K" to center of leads when formed parallel.

T
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—

ITEM MILLIMETERS _ INCHES
A 58.68 MAX.  2.311 MAX.
B 1.78 MAX. 0.070 MAX.
c 1.778 (T.P.)  0.070 (T.P.)
D 0.50+0.10 0.020*9-99¢
F 0.9 MIN. 0.035 MIN.
G 3.210.3 0.126£0.012
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P.)  0.750 (T.P.)
L 17.0 0.669
M 0.25+3-12 0.010+3:394
N 0.17 0.007
R 0~15° 0~15°

P64C-70-750A,C-1
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64-PIN PLASTIC QFP (14 x 14)

B
 RRRRRARARRRRY,

— =

—T = — detail of lead end

—T] = — |

| m— — = - —

| m— = — -

—TT1] _ _ ==—1N a 1%}

—Tr] = — -

| — = - — ]

—T] - — g +

] O = ‘©
g |=|:|:641 1617%

K
| "—’
o
1 —/ \HUHHHHHHUHHUHUUHY A =
L
P64GC-80-AB8-3
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm (0.006 inch) of its true position (T.P.) at A 17.6%0.4 0.693+0.016
maximum material condition. B 14.0%0.2 0.55179:99¢
C 14.010.2 0.5515:0%2
D 17.6%0.4 0.69310.016
F 1.0 0.039
G 1.0 0.039
H 0.35%0.10 0.014:38%%
I 0.15 0.006
J 0.8 (T.P) 0.031 (T.P.)
K 1.8%0.2 0.071£0.008
L 0.8%0.2 0.031:3:0%8
M 0.15'332 0.0063:9%
N 0.10 0.004
P 2.55 0.100
Q 0.1%0.1 0.004£0.004
S 2.85 MAX. 0.112 MAX.
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64-PIN PLASTIC LQFP (12 x 12)

A
_RAAARAAARRAAARAR
= T = o
3 ;53640 17%
- };HHHH'HHHHHHHELHE{'
G HEl 1w [
o K
— [\ — ‘ -4/ 2
/71 N L
NOTE

Each lead centerline is located within 0.13 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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detail of lead end

Q
R

O

ITEM MILLIMETERS INCHES

A 14.840.4 0.583+0.016

+0.009

B 12.0£0.2 0.472+9-909

+0.009

c 12.0£0.2 0.472+3-009

D 14.820.4 0.583+0.016
F 1.125 0.044
G 1.125 0.044

+0.004

H 0.30+0.10 0.012+3-00¢
I 0.13 0.005

J 0.65 (T.P.) 0.026 (T.P.)

K 1.430.2 0.055+0.008

+0.008

L 0.6+0.2 0.024+93-008

0.10 +0.004

M 0.15+0:10 0.006+3-994
N 0.10 0.004
P 1.4 0.055

Q 0.125+0.075 0.005:0.003
R 50450 50150

S 1.7 MAX. 0.067 MAX.

P64GK-65-8A8-1
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* APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using the yPD780034Y Subseries.
Also refer to (5) Cautions on using development tools.

(1) Language Processing Software

RA78K/0 Assembler package common to 78K/0 Series
CC78K/0 C compiler package common to 78K/0 Series
DF780034 Device file for uPD780034 Subseries

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

(2) Flash Memory Writing Tools

Flashpro Il (FL-PR2) Flash programmer dedicated to on-chip flash memory microcontroller
FA-64CW Adapter for flash memory writing
FA-64GC

FA-64GKNete

Note Under development

(3) Debugging Tool
* When using in-circuit emulator IE-78K0-NS

|E-78K0-NSNote In-circuit emulator common to 78K/0 Series

|IE-70000-MC-PS-B Power supply unit for IE-78K0-NS

IE-70000-98-IF-CNeote Interface adapter when using PC-9800 series as host machine (excluding notebook PCs)
IE-70000-CD-|FNete PC card and interface cable when using notebook PC of PC-9800 series as host machine

IE-70000-PC-|F-CNote Interface adapter when using IBM PC/AT™ or compatible as host machine

|IE-780034-NS-EM1Nete | Emulation board common to uPD780034 Subseries

NP-64CW Emulation probe for 64-pin plastic shrink DIP (CW type)

NP-64GC Emulation probe for 64-pin plastic QFP (GC-ABS8 type)

NP-64GKNote Emulation probe for 64-pin plastic LQFP (GC-8A8 type)

TGK-064SBW Conversion adapter for connecting target system board designed to mount a 64-pin plastic LQFP (GK-
8A8 type) and NP-64GK

EV-9200GC-64 Socket to be mounted on target system board manufactured for 64-pin plastic QFP (GC-ABS8 type)

ID78K0-NSNote Integrated debugger for IE-78K0-NS

SM78K0 System simulator common to 78K/0 Series

DF780034 Device file common to uPD780034 Subseries

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

IE-78001-R-ANete

In-circuit emulator common to 78K/0 Series

|E-70000-98-IF-B
|IE-70000-98-|F-CNete

Interface adapter when using PC-9800 series as host machine (excluding notebook PCs)

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

Interface adapter when using IBM PC/AT or compatible as host machine

|E-78000-R-SV3

Interface adapter and cable when using EWS as host machine

|E-780034-NS-EM1Note

Emulation board common to uPD780034 Subseries

|IE-78K0-R-EX1Nete

Emulation probe conversion board necessary to use |IE-780034-NS-EM1 on |IE-78001-R-A

EP-78240CW-R

Emulation probe for 64-pin plastic shrink DIP (CW type)

EP-78240GC-R

Emulation probe for 64-pin plastic QFP (GC-AB8 type)

EP-78012GK-R

Emulation probe for 64-pin plastic LQFP (GK-8A8 type)

TGK-064SBW

Conversion adapter for connecting target system board designed to mount a 64-pin plastic LQFP (GK-
8A8) and EP-78012GK-R.

EV-9200GC-64

Socket to be mounted on target system board manufactured for 64-pin plastic QFP (GC-AB8 type)

ID78K0 Integrated debugger for IE-78001-R-A
SM78K0 System simulator common to 78K/0 Series
DF780034 Device file common to uPD780034 Subseries

Note Under development

(4) Real-time OS

RX78K/0

Real-time OS for 78K/0 Series

MX78K0

OS for 78K/0 Series
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(3)

Cautions on using development tools

The ID-78K0-NS, ID78K0, and SM78K0 are used in combinaiton with the DF780034.
The CC78K/0 and RX78K/0 are used in combination with the RA78K/0 and the DF780034.
The Flashpro I, FA-64CW, FA-64GC, FA64GK, NP-64CW, NP-64GC, and NP-64GK are products made
by Naitou Densei Machidaseisakusho (044-822-3813).
Contact an NEC distributor when purchasing of these products.
The TGK-064SBW is a product made by TOKYO ELETECH CORPORATION.
Refer to: Daimaru Kogyo, Ltd.
Tokyo Electronic Components Division (03-3820-7112)
Osaka Electronic Components Division (06-244-6672)
For third party development tools, see the 78K/0 Series Selection Guide (U11126E).
The host machines and OSs supporting each software are as follows.

Host Machine PC EWS
[OS] PC-9800 series [Windows™] HP9000 series 700™ [HP-UX™]
IBM PC/AT or compatible SPARCstation™ [SunOS™]

Software [Japanese/English Windows] NEWS™ (RISC) [NEWS-OS™]
RA78K/0 \ Note v
CC78K/0 N Note v
ID78K0-NS ) —
ID78K0 v v
SM78K0 v —
RX78K/0 \ Note v
MX78KO \ Note v

Note DOS-based software
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* APPENDIX B. RELATED DOCUMENTS

Device Related Documents

Document Name

Document No.

Document No.

(English) (Japanese)
uPD780024, 780024Y, 780034, 780034Y Subseries User’'s Manual U12022E u12022J
uPD780031Y, 780032Y, 780033Y, 780034Y Data Sheet This document uUt12166J
uPD78F0034Y Data Sheet U11994E U11994J
78K/0 Series User’'s Manual — Instructions U12326E u12326J
78K/0 Series Instruction Table — U10903J
78K/0 Series Instruction Set — U10904J

uPD780034Y Subseries Special Function Register Table

To be prepared

Development Tool Documents (User’s Manual)

Document Name

Document No.

Document No.

(English) (Japanese)
RA78KO0 Assembler Package Operation U11802E u11802J
Assembly Language U11801E u11801J
Structured Assembly Language U11789E u11789J
RA78K Series Structured Assembler Preprocessor EEU-1402 u12323J
CC78K0 C Compiler Operation U11517E U11517J
Language U11518E u11518J
CC78K/0 C Compiler Application Note Programming Know-how EEA-1208 EEA-618
CC78K Series Library Source File — u12322J

IE-78K0-NS

To be prepared

To be prepared

IE-78001-R-A

To be prepared

To be prepared

IE-780034-NS-EM1

To be prepared

To be prepared

EP-78240 U10332E EEU-986
EP-78012GK-R EEU-1538 EEU-5012
SM78K0 System Simulator — Windows based | Reference U10181E ut1o181J
SM78K Series System Simulator External Part User Open U10092E u10092J
Interface Specifications
ID78K0-NS Integrated Debugger Reference To be prepared U12900J
ID78KO Integrated Debugger, EWS based Reference — U11151J
ID78KO Integrated Debugger, PC based Reference U11539E U11539J
ID78KO Integrated Debugger, Windows based | Guide U11649E U11649J

Caution
documents before designing.
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Embedded Software Documents (User’s Manual)

Document Name Document No. Document No.
(English) (Japanese)
78K/0 Series Real-time OS Basics U11537E uU11537J
Installation U11536E U11536J
78K/0 Series OS MX78K0 Basics U12257E u12257J
Other Documents
Document Name Document No. Document No.
(English) (Japanese)
IC Package Manual C10943X
Semiconductor Device Mounting Technology Manual C10535E C10535J
Quality Grades on NEC Semiconductor Devices C11531E C11531J
NEC Semiconductor Device Reliability/Quality Control System C10983E C10983J
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E C11892J
Guide to Quality Assurance for Semiconductor Devices MEI-1202 —_
Microcomputer Product Series Guide — uti41ed

Caution The above related documents are subject to change without notice. Be sure to read the latest
documents before designing.
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