PRELIMINARY PRODUCT INFORMATION

| NEC / MOS INTEGRATED CIRCUIT
1/PD784025,784026

16-/8-BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

The uPD784026 is 78K/li+ subseries product. The uPD784026 is approximately twice as fast as the uPD78324
subseries, and offers significant improvements over H#PD78324 subseries functions, such as 16-bit timer counters,
greater on-chip memory capacity, and an enhanced instruction set.

Functions sre described in detsilinthe following user's manuasis, which should be read when carrying out design

work.
HPD784026 Series User's Manual (Preliminary) Hardware Volume : IEU-850
78K/1V Series User's Manual {Preliminary) Instruction Volume : IEU-844
FEATURES
e 78K/ + series, 7BKAV series * Standby function
¢ The uPD78234 subseries pin compatible HALT/STOP/\DLE mode
* High-speed instruction execution : 160 ns o Clock division function
{at fxx = 25 MHz operation) e Watchdog timer: 1 channel
e I/Opin : B4 pins e Clock output function
e Timer/counter : 18 bits x 4 channels fowx, fouk/2, fo/d, fex/8 and feux/18 can be selected.
* Saerial interface : 3 channels e A/D converter : Analog 8 inputs
UARTAOE : 2,C8: 1 * D/A converter : Analog 2 outputs

e PWM output : 2 outputs
¢ Low voltage operation : Voo= 2.7t0 6.0V

. APPLICATION FELD
PPC, LBP, AF cameras required for high-speed analog data operation

ORDERING INFORMATION

Ordering Code Package On-Chip ROM On-Chip RAM
uPD784025GC-00x-3B9 80-pin plastic QFP (014 mm) 48K 2048
4PD784026GC-xxx-3B9 80-pin plastic QFP (D14 mm) 84K 2048

Remarks “xxx" means the ROM code.

QUALITY GRADE
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number IEl-1208) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The information contained in this docurnent is being issued in advence of the proguction cycle for the device. Thg parameters for the
device may change before final production or NEC Corporation, at its own discretion, may withdraw the device priof 10 its production.

* %

Document No. 1P-32304
(0.D. No. IP-B722A)
Dats Publshed Apri 1994 P B Ly2?525 01L010k2 321 HN © NEC Cormraton 190
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uPD784025,784026

FUNCTION LIST

Item

Function

Number of basic instructions
(mnemonics)

113

General registers

8 bits x 16 x 8 banks or 16 bits x 8 x 8 banks {(memory mapping)

Minimum instruction
execution time

160 ns/320 ns/640 ns/1280 ns {at 25 MHz operation)

Operating voltage range

27to 6.0V

On-chip Memory ROM

64K bytes (uPD784026), 48K bytes (uPD784025)

capacity

RAM 2048 bytes
Memory space Program/ | 1M bytes in all
data
1/O pins Total : 64 | iInput port : B On-chip pull-up resistor (pull-up specifica-
Input/output port : 66 tion by software ) : 54 inputs
LED drive possible . 24 outputs
Transistor drive possible : 8 outputs

Real-time output port

4 bits x 2 or 8 bits x 1

Timer/counters

16-bit timer/counter 0

Timer register x 1
Capture register x 1
Compare register x 2

Puise output enable

Toggle output
PWM/PPG output
One-shot puise output

16-bit timer/counter 1

Capture register x 1
Capture/compare register x 1
Compare register x 1

Pulse output enable
(Resl-time output :
4 bits x 2)

16-bits timer/counter 2

Timer register x 1

Pulse output enable

Capture register x 1 ( Toggle output )
Capture/compare register x 1 PWM/PPG output

Compare register x 1

16-bits timer/counter 3 Timer register x 1

Compare register x 1

{
[ Timer register
|
{

PWM output function

12-bit resolution x 2 channals

Serial interface

UART/IOE (3-wire serial {/0) : 2 channels (baud rate generator incorporated)
CSI (3-wire serial 1/0, SB!) : 1 channel

A/D converter

8-bit resolution x 8 channels

D/A converter

8-bit resolution x 2 channels

Clock output function

fax, fa/2, fox/4, fax/8, and fax/16 can be selected (can also be used as 1-bit output port.)

Watchdog timer

1 channel

Standby function

HALT/STOP/IDLE mode

Interrupts 23 sources (external 7 {sampling clock variable input : 1), internal 16) + BRK instruction
Priority order of 4 levels (programmable)}
3 types of servicing (vectored interrupt, macro service, context switching)

Package 80-pin plastic QFP (O 14 mm)
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NEC ©PD784025,784026

PIN CONFIGURATION (TOP VIEW)

80-Pin Plastic QFP

IQ
2
(@]
S = 2 o
a o F —
S8 ELEEEES s e
EEpZZ222Z% ss-9 . : .2%2%
AR R R R EEEEEE R R
%?TE?&‘EE&‘&‘<<<<<<<EEE
_ 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61
P32/SCKO Oe—s={ 1 60 f*—»0C P74/ANI4
P33/S00/SB0 Oe—{ 2 59 fe—=OP73/ANI3
P34/TO0 O ;3 O 58 fe—s-0P72/ANI2
P35/TO1 © 4 57 [«—=OP71/ANI1
P36/TO2 Oe—ai5 56 [e—=0P70/ANIO
P37/TO3 Ow—1 5 55 ———OVoo
RESET O—{ 7 % 54 fe—e-0P17
Voo 0———8 o0 53 [*—=0OP16
X2 o— 9 § § 52 fe—soPi5
X1 0——e110 g S 51 j+—=0P14/T:D2/SO2
Vss 0——] 11 3 g‘, 50 fe—w0P13/R.D2/SI2
POO Oe—] 12 OO 49 fe—e-0P12/ASCK2/5CK2
P01 Qwu—{ 13 g g 48 fo——e-OP11/PWMI
P02 Ow—f 14 W W 47 fe—0P10/PWMO
P03 O=—w1 15 23 46 fe——oOTEST®
P04 Oa—se 16 45 ———0Vss
POS Oa—aed 17 44 |——=-0ASTB/CLKOUT
P06 Oe—uwd 18 43 ja—-+0OPA0/ADO
P07 Ow—= 19 42 fe—e0P41/AD1
PE67/REFRQ/HLDAK O‘—T 20 41 f*+—>0P4Z/AD2
21 22 23 24 25 26 27 28 29 30 31 37 38 39 40

giElggereezosc-egesgsezg

R R R R U R " P~ P G-

PEPgicsPpBEERR RS EEES
gfemn_ﬁffﬁgﬁn.u.u.u_n. addadd
%

* * The TEST pin should be connected to Vss directly.

B L427525 0101065 030 N
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NEC

1PD784025,784026

P00 to P07
P10 to P17
P20 to P27
P30 to P37
PAQ to PA7
P50 to P57
P60 to P67
P70 to P77
TOO to TO3

(o]

RxD, RxD2
TxD, TxD2
SCKO to SCK2
ASCK, ASCK2
SBO

SI0 to SI2
SO0 to SO2
PWMO, PWM1
NMI

ADO to AD7

: Port©

: Port1

: Port2

: Port3

: Port 4

: Portb

: Porté

: Port?7

: Timer Output

: Clock Input

: Receive Data

: Transmit Data

: Serial Clock

: Asynchronous Serial Clock

: Serial Bus

: Serial Input

: Serial Output

. Pulse Width Modulation Output
: Non-maskable Interrupt

INTPO to INTP5 :
: Address/Data Bus

Interrupt From Peripherals

B k427525 01010kk T77 HH

A8 to A19
RD
WR

WAIT

HLDRQ
HLDAK
CLKOUT
ASTB
REFRQ
RESET

X1, X2

ANIO to ANI7
ANQO, ANO1
AVREF1 tO AVREF3
AVop

AVss

Voo

Vss

TEST

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

: Address Bus

: Read Strobe

: Write Strobe

: Wait

. Hold Request

: Hold Acknowledge
: Clock Out

: Address Strobe

: Refresh Request

: Reset

: Crystal

: Analog input

: Analog Output

: Reference Voltage
: Analog Power Supply
: Analog Ground

: Power Supply

: Ground

: Test



NEC uPD784025,784026
SYSTEM CONFIGURATION EXAMPLE (PPC)
1PD784026
Serial . P11 f— Paper Detection
Communication 1.0 P15 fe———— Paper Feeding Detection
P16 f————— Paper Ejection Detection
P17 fee—— Document Holder (Scanner)
Position Detection
SCK1
Paper Feeding S Operation Panel
Transport Detection =1 INTPO SO1
PO4 ] High Voltage Drum, Toner,
P06 Control Circuit Transcription Charge
Fixing Heater -
Fixing Heater Fo7 Control Circuit Fixing Roller
Temperature \AA | ANIO
I Document Illumination Lamp
Pes Lamp Regulator  f—e= Toner Discharge Lamp
Lump Luminus
Energy _‘VV\/—I—. AN
I PWMO (DC, Stepping)
POO-PO3 Main Motor
Co_py Concentration ANI2 -4
Adjustment Lever Document Holder
J: x [I (Scanner) Stop
P33 Clutch
Document Holder
c ) Yy u (Scanner) Forward
opy Concentration ANI3 P34 Driver Clutch
Compensation Lever
- Resist Shutter
T T G0
P35
- Manual Paper
2 u Feeding Clutch
P36
Reset —_ st | Cassette Paper
Circuit *1RESET L Feeding Clutch
P37 -
Solenoid
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NEC : uPD784025,784026

INTERNAL BLOCK DIAGRAM

— " e RXD/SI1
NMI ——s— PROGRAMMABLE UARTIOE2 [P 15/e00
INTERRUPT - - —
INTPO-INTP5 C——_JCONTROLLER E‘E‘ﬁ?&& e ASCK/SCKI
‘ le—— RxD2/SI2
INTP3 ——=11MERCOUNTERO UARTAOE! _[— TxD2/SO2
103 (16 BITS) - —
TO1 —-—y BAUD-RATE | o ASCK2/SCK2
GENERATOR
TIMER/COUNTER1 cLockep [ §¢ko
INTPQ ~——s K
(6 8MS) SERIAL SO0/SBO
INTERFACE | gp0
INTP1 CLOCK OUTPUT — ASTB/CLKOUT
INTP2/C) ——J TIMERICOUNTER2| n 28KV
102 =— (6B PUCORE | | ear oureye > ADO-AD7
T03 =— (RAM 512 BYTE) ", AB-ATS
- " A16-A19
TIMERICOUNTERSL, - BUSWF  [—= EQR
(16 BITS) @ @ l«— WAITHLDRO
——a- REFRQ/MLDAK
POO-PO3
< reanve - K Poro K> P00-PO7
< porm K> P10-P17
PWMO ~— DATA
P K> MEMORY K" pormz K> P20-P27
PWM1 —-— (1536 BYTE)
<2  porms K> P30-P37
ANOO =—]
ANO1 =—1 pjp - < PoRTa K> Pa0-Pa7
AVresz =i CONVERTER
AVrerz ~~—— <:> PORTS <:> P50-P57
K> Pe0-P?
ANIO-ANI7 = < PoRTé
AVop —
o AD kK  porT7 K> Pr0-PT?
CONVERTER [ s
AVss — WATCHDOG SYSTEM
K> e TEST
INTPS ~——] TIMER CONTROL e X1
— Voo

Vss

* 4PD784025 : 48K bytes
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uPD784025,784026

1. DIFFERENCES BETWEEN nPD784021, 784025, 784026 AND 78P4026

The uPD784021, 784025, and 784026 differ in regard to on-chip memory capacity and some port functions.
The uPD78P4026 incorporates one-time PROM or EPROM in place of the mask ROM of the uPD784026. Differences
are shown in Table 1-1.

Table 1-1 Differences between .PD784021, 784025, 784026, and 78P4026

Product
Name

| uPD784021 uPD784025 uPD784026 uPD78P4026

tem

On-chip ROM None 48K bytes 64K bytes 64K bytes

{mask ROM) {mask ROM) (one-time PROM
or EPROM)

On-chip RAM 2048 bytes

P40 to P47 Operation as address/ Switching between general-purpose port and address/data bus by software
data bus only

P50 to P57 Operation as address Switching between general-purpose port and address bus by software in
bus only 2-bit units

P60 to P63 Switching between
output-only port and
address bus by soft-
ware in 2-bit units

P64, P65 Operation as RD and Operation as RD and WR pins when local bys interface is used, and as
WR pins only general-purpose port pins when not used

Package 80-pin plastic QFP (014 mm) 80-pin ceramic

WQFN (014 mm)

10
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NEC uPD784025,784026

2. PIN FUNCTIONS

2.9 PORTS {1/2)

Pin Name 1o Dual-Function Pin Function
P00 to PO7 | Input/ — Port 0 (PO):
output Usabie as real-time output port (4 bits x 2)
Input/output specifiable bit-wise
Internal pull-up resistor connection specifiable as a batch by software for input
mode pin
Transistor direct drive possible
P10 Input/ PWMO Port 1 (P1):
output Input/output specifiable bit-wise
P11 PWM1 Internal pull-up resistor connection specifiable as a batch by software for input
mode pin
P12 ASCK2/SCK2 LED drive capability
P13 RxD2/S!2
P14 TxD2/502
P15 to P17 —_—
P20 input NMI Port 2 (P2):
P20 cannot be used as a general-purpose port. (Non-maskable interrupt)
P21 INTPO Howaver, input level can be checked in interrupt routine.
Internal pull-up resistor connection specifiable by software for P22 thru P27 as
P22 INTP1 6-bit unit.
The P25/INTP4/ASCK/SCK1 pin operates as SCK1 output pin by CSIM1 register
P23 INTP2/CI setting.
P24 INTP3
P25 INTP4/ASCK/SCK1
P26 INTP5
P27 SI0
P30 Input/ RxD/Si1 Port 3 (P3):
output input/output specifiable bit-wise
P31 TxD/SO1 Internal pull-up resistor connection specifiable as a batch by software for input
mode pin
P32 SCKO
P33 S00/SB0
P34 to P37 TOO to TO3
P40 to P47 | input/ ADO to AD7 Port 4 (P4):
output Input/output specifiable bit-wise
Internal pull-up resistor conneaction specifiable as a batch by software for input
mode pin
LED drive capability
P50 to P57 | Input/ AB to A15 Port 6 (P5):
output Input/output specifiable bit-wise
Internal pull-up resistor connection specifiable as a batch by software for input
mode pin
LED drive capability

B k427525 0101072 270 WA n
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NEC 1PD784025,784026

2.1 PORTS (2/2)

Pin Name /0 Dual-Function Pin Function
P60 to P63 | Input/ A16 to A19 Port 6 (P6):
output — Input/output specifiable bit-wise
P64 RD Internal pull-up resistar connection specifiable as a batch by software for input
— mode pin
P65 WR
P66 WAIT/HLDRQ
P67 REFRQ/HLDAK
P70 to P77 Input/ ANIO to ANI7 Port 7 (P7):
output Input/output specifiable bit-wise
12 BN Luy27?525 0101073 107 N
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NEC ©PD784025,784026

2.2 OTHER PORTS (1/2)

Pin Name 7o Function Dual-Function Pin

TOOto TO3 Output | Timer output P34 to P37
Cl input Count clock input to 16-bit timer/counter 2 P23 /INTP2
RxD Input | Serial data input (UARTOQ} P30/S11
RxD2 Serial data input (UART2) P13/S12
TxD Output | Serial data output {UARTO) P31/SO1
TxD2 Serial data output (UART2) P14/S02
ASCK Input Baud rate clock input (UARTO) P25/INTP4/SCK1
ASCK2 Baud rate clock input (UART2) P12/SCK2
SB0 Jabitat | seriel data inputoutput (sB1 P33/S00
sio Input Serial data input (3-wire serial 1/00) P27
SN Serial data input (3-wire serial /O1) P30/RxD
Si2 Serial data input (3-wire serial I/02) P13/RxD2
S00 Output | Seriai data output {3-wire serial 1/00) P33/SB0O
SO1 Serial data output (3-wire serial 1/01) P31/TxD
S02 Seriatl data output (3-wire serial 1/02) P14/TxD2
SCKD }gatu;t)ut Serial clock input/output (SBI, 3-wire seriai 1/00) P32
SCK1 Serial clock input/output (3-wire serial I/01) P25/INTP4/ASCK
SCK2 Serial clock input/output (3-wire serial 1/02) ’ P12/ASCK2
NMI Input External interrupt request | — P20
INTPO Count clock input to 16-bit timer/counter1 P21

CR11 or CR12 capture trigger signal
INTP1 Count clock input to 16-bit timer/counter2 P22

CR22 capture trigger signal
INTP2 Count clock input to 16-bit timer/counter2 P23/Cl

CR21 capture trigger signal
INTP3 Count clock input to 16-bit timer/counter0 P24

CRO2 capture trigger signal
INTP4 - P25/ASCKO/SCK1
INTPS A/D converter conversion start trigger input P26
ADO to AD7 ;gﬁ%ut Time multiplexing address/data bus (external memory connection) P40 to P47
A8 to A15 Output | Upper address bus (external memory connection) P50 to P57
A16 to A19 Output | Upper address when extending address {(external memory connsection) P60 to P63
RD Output | Read strobe into external memory P64
WR Output | Write strobe into external memory P65
WAIT input | Wait insertion P66/HLDRQ
REFRQ Output | Refresh pulse output into external pseudo-static memory P67/HLDAK

B k427?525 0101074 O43 N 13
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uPD784025,784026

2.2 OTHER PORTS (2/2)

Pin Name 7[0] Function Dual-Function Pin
HLDRQ Input | Bus hold request input P66/WAIT
HLDAK Output | Bus hold response output P67/REFRQ
ASTB Output | Time multiplexing address (A0 to A7) latch timing output (at external memory | CLKOUT

accessed)

CLKOUT Output | Clock output ASTB
RESET {nput Chip reset -
X1 Input Crystal connection for sy'stem clock oscillation {(capability of clock input to X1) | —
X2 -
ANIO to ANI7 Input | Analog voltage input for A/D converter P70 to P77
ANOO, ANO1 Output | Analog voltage output for D/A converter -
AVaer _ Reference voitage apply for A/D converter —
AVaerz, AVREF3 Reference voltage apply for D/A converter
AVoo Positive power supply for A/D converter
AVss GND for A/D converter
Voo Positive power suppiy
Vss GND
TEST Connect to Vss directly. (IC tast pin)

14
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NEC uPD784025,784026

2.3 PIN 1/0O 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 2-1.
For the input/output circuit configuration of each type, see Fig. 2-1.

Table 2-1 Input/Output Circuit Type of Each Pin and Recommended Connection of Unused Pins (1/2)

Pin Name 2:’::{?:;‘:‘ o Recommended Connection when not Used

P00 to PO7 5-A Input/output Input : Connected to Voo.
P10/PWMO Output : Leave open.
P11/PWM1
P12/ASCK2/SCK2 8-A
P13/RxD2/S12 5-A
P14/TxD2/S02 *
P15 to P17
P20/NMI 2 Input Connected to Voo or Vss.
P21/INTPO
P22/INTP1 2-A Connected to Voo.
P23/INTP2/CI
P24/INTP3
P25/INTP4/ASCK/SCKA 8-A Input/output | Input : Connected to Voo.

Output : Leave open.
P26/INTPS 2-A Input Connected to Voo.
P27/S10
P30/RxD/SH1 5-A input/output Input : Connected to Voo. *
P31/TxD/SO1 QOutput : Leave open.
P32/SCKO 8-A
P33/SB0/SO0 10-A
P34/TO0 to P37/TO3 5-A
P40/ADO to P47/AD7
P50/A8 to P57/A15
P60/A16 to P63/A19 B-A Input/output Input : Connected to Voo.

Output : Leave open.
P64/RD 5-A Input/output Input : Connected to Voo.
P65/WR Output : Leave open.
PE6/WAIT/HLDRQ
P67/REFRQ/HLDAK
P70/ANI0 to P77/ANI7 20 Input/output input : Connected to Vop or Vss.

Qutput : Leave open.
ANOO, ANO1 12 Qutput Leave open.
ASTB/CLKOUT 4

M Luy2?525 0101076 91t WA 15
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Table 2-1 Input/Output Circuit Type of Each Pin and Recommended Connection of Unused Pins (2/2)

) Input/Output .
Pin Name . ifQ Recommended Connaction when not Used
Circuit Type
RESET 2 Input —
* TEST 1 Connected to Vss directly.

AVRer1 to AVRer3 — Connected to Vss.

AVss

Connected to Voo

AVoo

Remarks The type numbers are standardized by 78K series, therefore they are not always consecutive numbers
in each product. (Some circuit is not incorporated.)

* Note With input/output dual-function pins, if input/output mode is indeterminate, the pin should be connected
to Voo via a resistor several dozens kQ (in particular, when the reset input pin exceeds the low level input
voltage in a power-on reset, and when input/output is switched by software).

e M Luy27525 0101077 852 HM
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Fig. 2-1 Pin Input/Output Circuits

T 1
[ Tveet1 | Voo

P

|—4
.

INO

Type 2-A I

Voo

p I 1 pullup
enable

Type 2 l

INO % Schmitt-Triggered Input with Hysteresis Characteristic
Type 5-A Voo
Schmitt-Triggered Input with Hysteresis Characteristic pullup
——“Do_.l P
Tvpe 4 enable
| vees | Voo Voo
data :D)__I P data :D)__l p
ouT INJOUT
output N output N
disable disable
Push-pull output which enables output to be high-impedance input ﬂ—
(both P-ch and N-ch off). enable

Type 8-A I Voo
puliup D o—
enable P

Type 12 I

data
p ==
INJOUT Analog Output Voltage —m—-o ouT
N
output |
disable
Type 10-A l Voo Type 20
Voo
pullup
enable Do—i data —-:D)__I p
—QO INJOUT
output N
disable
data
open INJOUT Comparator ﬁL-ua
drain + X LN
output | ﬁ -
disable VREF
(Threshold Voltage)
input
enable
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3. INTERNAL BLOCK FUNCTION

3.1 CPU REGISTERS

3.1.1 General Registers

There are sixteen 8-bit general registers. In addition, two 8-bit general registers can be combined and used as
a 16-bitregister. Also, four of the 16-bit registers can be combined with an 8-bit register for address extension, and

used as registers for 24-bit address specification.

These register sets are provided in 8 banks, and can be used by switching by means of software or the context

switching function.

Except for the V, U, T, and W address extension registers, general registers are mapped in internal RAM.

Fig. 3-1 General Register Format

I -
-
-~
[

{
AR | X(RO)
AX (RPQ)
BR3 | C(R2
BC (RP1)
AR5 | R4
RP2
P AT | RG
[ —— RP3
v . I )
‘ .
WP RGA) VP (RP4)
U H R11 ' R10
[}
UUP (RGS5} UP (RPS)
T ' DRIZI | EMI2
1
TDE (RG6) OE (RPE)
w | H@®IIB ! L(R14)
|
WHL (RG7) HL (RP7) -

items in ( ) are absolute names.

8 Banks

Note R4, R5, R6, R7, RP2, and RP3 can be used as the X, A, C, B, AX, and BC registers respectively by setting the
RSS bit of the PSW to 1, but they should not be used in this way. This function should be used only when
utilizing a program for 78K/lll series.

18 B Lu27525 0101079 L25 H
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3.1.2 Other CPU Registers

(1) Program counter {PC)
The 20-bit program counter. [t is automatically updated by program execution.

Fig. 3-2 Program Counter (PC) Format

19 ]

PC

(2) Program status word (PSW)
Register which holds various CPU statuses. It is automatically updated by program execution.

Fig. 3-3 Program Status Word (PSW) Format

15 14 13 12 11 10 9 8

PSWH UF RBS2 RBS1 RBSO - — — —_

Psw 7 6 5 4 3 2 1 0
PSWL ) z RSS* AC IE PN 0 CcY

* This flag is provided for the sake of compatibility with the 78K/lil series. It must always be set to 0 except when
using 78K/lll series software.

(3) Stack pointer (SP)
24-bit pointer which holds the start address of the stack.
0 must be written to the high-order 4 bits.

Fig. 3-4 Stack Pointer (SP) Format

23 20 0

sp 0 o 0 0

BN Lu27525 0101080 3Iu7 EM 19
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3.2 MEMORY SPACE

Itis possible to access a TM-byte memory space. Internal data area (special function register and internal RAM)
mapping differs depending on a LOCATION instruction. The LOCATION instruction should be executed after reset
release, and can not be used twice or more.

(1) When LOCATION 0 instruction is executed
The internal data area is mapped onto addresses OF700H to OFFFFH, and internal ROM is mapped onto addresses
* 0 to OF6FFH in the uPD784026, and addresses 0 to O0BFFFH in the uPD784025. In the 64 K-byte ROM which the
uPD784026 incorporates, the 2304-byte area which the internal data area overlaps cannot be used after executing
the LOCATION 0 instruction. External memory is accessed in the external memory extension mode.

(2) When LOCATION OFH instruction is executed

The internal data area is mapped onto addresses FF700H to FFFFFH, and internal ROM is mapped onto addresses
0 to OFFFFH in the uPD784026, and addresses 0 to OBFFFH in the yPD784025. External memory is accessed in the
external memory extension mode.

20 B L42?525 0101081 283 mm
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3.3 PORT
The uPD784025/784026 are equipped with ports as Fig. 3-7, operable for various controls. The function of each
portdescribes Table 3-1. The port 0 to port 6 can be specified to use the internal pull-up resistor by software atinput.

Fig. 3-7 Port Configuration

P00 jt———
e
| S .
‘_L'Pono
-
| ——

Po7 [—————

P10 ja——a
o
i
j—————
lee— o [ Port1
aam—
Sandimm— g

P17 [

P20-P27 8 Port 2

P30 j—m7—a)
[—————n-
et
e EEE—
jt———p=  Port 3
ERe——
|l

P37 pa———n

P40 [e——

e —— ]
j—————
[
let———a-  POrt4
[ ————
Badm——

P47 pe——>

P50 (et
-
-
| e am—
lt—————a | POrt 5
e
ol

P57 |a—|

P60 |jw————a
|—————
ot i
[
l¢———a ¢t Port 6
|
- —————

P67 p———

P70 jpet—————
e
e ——
[————a
lt——— p Port 7
Bandamm— ]

e ammm—

P77 C_’J
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Table 3-1 Port Function

. ) Software Pull-Up
Name Pin Name Function Specification
Port 0 P00 to PO7 Specifiable as input or output bit-wise. Specify as a batch for input
Operable as 4-bit real-time outputs (P00 to | mode pin.
P03, P04 to PO7).
Transistor direct drive possible.
Port 1 P10 to P17 Input or output specifiabie bit-wise. Specify as a batch for input
LED direct drive possible. mode pin.
Port 2 P20 to P27 Input port As 6-bit unit (P22 to P27)
Port 3 P30 to P37 Input or output specifiable bit-wise. Specify as a batch for input
mode pin.
Port 4 P40 to P47 Input or output spacifiable as bit-wise. Specify as a batch for input
LED direct drive possible. mode pin.
Port & P50 to P57 Input or output specifiable bit-wise. Specify as a batch for input
LED direct drive possible. mode pin.
Port 6 P60 to P67 Input or output specifiable bit-wise. Specify as a batch forinput
mode pin.
Port 7 P70 to P77 input or output specifiable bit-wise. _—

24
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3.4 REAL-TIME OUTPUT PORT
The real-time output port outputs the data stored in the buffer in synchronization with a timer match interrupt
or external interrupt. Therefore, a pulse output without jitter can be acquired.
Accordingly, this is suitable for the application (open loop control of a stepping motor etc.) which outputs any

pattern at any interval.

As shown in Fig. 3-8, the port 0 and buffer register are the core of the configuration.

Fig. 3-8 Real-Time Output Port Block Diagram

INTPQ {From Outside) —*
INTC10 (From Timer) ——=
INTC11 (From Timer) ———

Internal Bus
8 . A
Real-Time Output Port Buffer o .
Control Register Register POH oL
4 4

Output Trigger

Control Circuit \-—/

Output Latch (P0O) ¢

Differences from ;PD78234 Subseries

T

POC

ltems Series Name uPD784026 Subseries #PD78234 Subseries
Output trigger « INTC10 *INTC10

«INTC11 «INTC11

« INTC10 or INTPO = INTC10 or INTPO

«INTPO

B L427525 0101086 4L5 mE
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3.5 TIMER/COUNTER UNIT
The uPD784025/784026 incorporate 4 channels of a 16-bit timer/ counter unit.

Table 3-2 Types and Functions for Timer/Counter

Unit 16-Bit Timer/ 16-Bit Timer/ 16-Bit Timer/ 16-Bit Timer/
Type & Function Counter 0 Counter 1 Counter 2 Counter 3
Interval timer 2ch 2ch 2ch 1ch
E;- External event counter O (@) O —_
One-shot timer — —_— O —
8-bit operating mode —_ O O O
Timer output 2ch — 2ch —
s Toggle output O —_ O —_
g PWM/PPG output O — @) —
. One-shot pulse output* O —_— — —
Real-time output — O —_ —_
Puise amplitude measurement 1 input 1 input 2 inputs —_—
Number of interrupt requests 2 2 2 1

* One-shot pulse output function is a function to activate the pulse output level by software and to inactivate it
by hardware (interrupt request signal).
This function is characteristically different from the 16-bit timer/counter 2 one-shot timer function.

As 7 interrupt requests are supported in total, this functions as the timer of the 7 channels.

% B bL427?525 0101047 7TL HE
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Ditferences from yPD78234 Subseries
ltems Series Name £PD784026 Subseries uPD78234 Subseries
Count clock fxx/8 is the fastest fek/B is the fastest

External event counter

3timer/counter, 16-bit timer/counter 0 to
2, is possible.

Only 8-bit timer/counter 2 is possible.

Number of counter bit

16-bit timer/counter x 1
8, 16-bit switchable timer/counter x3

16-bit timer/counter x 1
8-bit timer/counter x 3

Timer/counter 0 prascaler

Available

None

Timer/counter 1 capture register

A register with dual-function for capture/
compare and a dedicated register for
capture.

However, capture trigger is common.

A register with dual-function for capture/
compare only.

Timer counter 2 capture register

A dedicated register for capture and a
register dual-function for capture/com-
pare.

Separated capture trigger input is avail-
able.

The dedicated register for capture retains
the capture value even after read.

A dedicated register for capture only.
The value of the dedicated register for
capture after read is undefined.

Timer/counter 3 interrupt

Separated interrupt

Shared with INTP4.

B Luy27525 0101088 L34 WA
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16-bit timer/counter unit 0

Fig. 3-9 Timer/Counter Unit Block Diagram
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3.6 PWM OUTPUT (PWMO, PWM1)

The 1PD784025/784026 have an on-chip 12-bit resolution PWM (Pulse Width Modulation) with 48.8 kHz repeat
frequency (fax = 12.5 MHz) output circuit for two channels. The active level of these channels can be selected
independently as high or low level. This output is perfect for DC motor speed control.

Fig. 3-10 PWM Output Unit Block Diagram (n = 0, 1)

@

internal Bus

b

(Modulo Register) hﬁ l

12

[T T 1T T LRI IR
PWMC
PWMn 115 Bl7 43 1 |iPwM Control Registen
8 J S
_ Reload
Control
N2
el
. 8-Bit Puise Control Output PWMn
fo Prescaler | Down Counter | Circuit Control {Output Pin)
4-Bit Counter
1/256 r’

Differences from uPD78234 Subseries

Series Name
ltems

#PD784026 Subseries

uPD78234 Subseries

Prescaler

Available

None
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3.7 A/D CONVERTER

The uPD784025/784026 incorporate an analog/digital (A/D) converter with 8 multiplexed analog inputs (ANIO to
ANI7).

The conversion is a successive approximation and the conversion result is stored in the 8-bit A/D conversion
result register (ADCR). Therefore, the conversion can be executed at high speed and accuracy (converting time 10
us approximately: At fcik = 12.5 MHz operation).

This prepares the following modes to start the A/D converting operation.

e Hardware start: Starts the conversion with a trigger input (INTP5).
e Software start: Starts the conversion by setting a bit of A/D converter mode register (ADM).

Aiso, the following modes are prepared for the operation after started.

+ Scan mode : Selects analog inputs one after another and acquires the converted data from all pins.
+ Select mode : Fixes analog inputs to one pin and acquires the continuous conversion value.

When stopping the above modes and the converting operation, all of them are specified by ADM.

The interrupt request (INTAD) occurs when the converted result is sent to ADCR (except for software start select
mode). Using this, by a macro service, the converted values can be sent into the memaory continuously.

Differences from uPD78234 Subseries

tems Series Name UPD7B4026 Subseries uPD78B234 Subseries
INTAD Separated Shared with INTP5
INTAD at software start select mode Generated Not generated
A/Dconversion start mode after ADCR Available None
read
30 -
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3.8 D/A CONVERTER

Two 8-bit resolution voltage output type digital/analog (D/A) converters are incorporated.

The conversion method is resistance string. The value to be output is written in 8-bit D/A conversion value setting
register DACSn and the analog value is output to the ANOn pin. The voitage applied to the AVaer2 pin and AVeers pin
determines the output voltage range.

Since the outputimpedance is high, a currentcannot be taken from the output. When the load impedance is low,
use by inserting a buffer amp between the output and the load.

The ANOnR pin becomes high impedance during the period the RESET signal is low level. After reset is cleared,
the DACSn register becomes 0.

Fig. 3-12 D/A Converter Block Diagram (n = 0, 1)

R

|

AV rer2 ! | |
i | !

I R | :

: R ' !

! (N

i ! | 2
N

[ { OANOn

i ] | a
L E

i R | !

! o

I R : :

AVRers | | :
e 1___

DACSn
8 Internal Bus 2
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3.9 SERIAL INTERFACE
The uPD784025/784026 are equipped with 3 independent channels for serial interfaces.

s Asynchronous serial interface (UART)/3-wired serial 1/0 (I10E) x 2
+ Clock synchronous serial interface (CSH)

« 3-wire serial I/0 {IOE}
» Serial bus interface (SBI)

simultaneously {(see Fig. 3-13).

uPD784026 (Master)

Fig. 3-13 Example of Serial Interface

{a) UART + SBI

Voo
pPDA711A é uPD75402A (Siave)
UART s8I
[ ] RxD SBO SBO
RS-232-C 0 SCKO SCK
Driver/
Receiver } Port
#PD75328 (Slave)
uPD4711A SBO
— LCD
{UART] ReD2 5CK
RS-232-C TxD2
Driver/
Receiver } Port
{(b) UART «+ 3-wire serial IJO
pnPD784026 (Master) #PD75108 (Slave)
HPDA711A 00 [3-Wire Serial I/O} sl
UARTH
! ' RxD SIo SO
RS-232C <D SCKo SCK
o INTPm f= P
Receiver } Port m ( ort
Port = INT
#PD78014 (Slave)
SO1 Si
si SC
ScKi §CK
INTPn |22 Port
Port (V INT

Handshake line
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3.9.1 Asynchronous Serial Interface/3-Wired Serial I/0O (UART/IOE)
Two channels of serial interface in which asynchronous serial interface mode and 3-wired serial I/O mode can
be selected.

(1) Asynchronous serial interface mode
This is the method to transmit the one byte data following the start bit.
As the baud rate generator is incorporated, communications are possible with a wide range of any baud rate.
Also, the baud rate can be defined by dividing the input clock for the ASCK pin.
If the baud rate generator is used, the baud rate (31.25 kbps) of the MID! specification can be acquired.

Fig. 3-14 Asynchronous Serial Interface Mode Block Diagram

ﬁ

Receive Buffer | RXB, RXB82

i1

~)

Internal Bus S

RxD, RxD2 O I\ Receive Shift Transmit Shift TXS, TXS2
' L~ Register Register
D, T2 O <}
| INTSR,
Receive Control INTSRZ | Transmit Control | o INTST, INTST2
Parity Check | __ INTSER Parity Addition
INTSER2
* Baud Rate Generator L

.................... e
; :
M 1
' ]
: fod2 1/2m '
- B :
‘ 3 172 :
] 3 :
E ASCK, ASCK2 12m :

L]
' :
: '
LR R R N N T T L T I o """ "1

Remarks fxx : Oscillator frequency or external clock input
n=0to 11
m = 16 to 30
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Differences from yPD78234 Subseries

Htems Series Name HPD784026 Subseries 4PD78234 Subseries
Number of channels 2 ) 1
3-wired serial I/0 mode switching Possible Impossible
Reception completion interrupt dis- Available None
able function at reception error gen-
eration
Baud rate expression by the baud fxx fox L . 1
rate generator 2734 m 2 n 2m 16
n=0to11 n=1to 15
m = 16 to 30 m=1to7
Transmission enable bit in UART Avsilable None
mode (TXEQ, TXE1)
Start bit sampling clock 2m times clock of baud rate (m= 16 to 30) 16 times clock of baud rate
Baudrate generation by timer/counter Impossible Possible
3
External baud rate input fascx fascx
2me n=0to 11 2™4x 16 n=1to 15
35
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(2) 3-wire serial /0O mode
With this method, the master device starts transmission by activating the serial clock, and one-byte data is

transferred in synchronization with this clock.
This interface is used to communicate with devices which incorporate a conventional clocked serial interface.

Basically, communication is carried out using 3 lines : the serial clock line (SCK) and serial data lines (SI, SO). If
multiple devices are connected, a handshake line is required.

Fig. 3-15 3-Wired Serial |/O Mode Block Diagram

g Internal Bus S

Direction Control Circuit

i E Si01, SI02

sn, sizO '}I/\ Shift Register Output Latch
SO1, S02 o%
—_ . Interrupt INTCSH,
SCK1, SCK2 O > Serial Clock Counter Generator | n-car
S 1/m 12" fe— fod2
Serial Clock B‘
—q Control Circuit 3

Remarks fxx : Oscillator frequency or external clock input
n=0to 11
m=1 16 to 30
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Differences from 3-Wired Serial 1/0 Mode of 1PD78234 Subseries Clocked Serial interface

ltoms Series Name £PD784026 Subseries pPD78234 Subseries
Dual function mode Asynchronous serial interface mode SBI mode
Transfer order MSB first and LSB first switchable MSB first only
Internal seriai clock fxx . L. TM3 output, fax/8, fax/16 switchable
2 2!“3 m
n=0to 11
m=1,16to 30
B L4y27525 0101098 537 W 37
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3.9.2 Clocked Serial Interface (CSI)

This is 8 method to communicate one byte data in synchronization with the serial clock which is activated by

master device and starts to transmit.

Fig. 3-16 Clocked Serial interface Block Diagram

S Internal Bus

8

Direction
Control Circuit
Set Clear
sio o—b—-— _ SI0 Vo
o
k3] . . Output
% Shift Register Latch
SO0/SBO i
( Busy/
) — Acknowledge
N-ch Open-Drain Output Generator
also Possible (SBO, SBI)
Bus Release/
Command/
. Acknowledge
Detector
STKo o__.,_b Serial Clock Interrupt INTCS!
Counter Generator
j— TM3 Qutput/2
Serial Clock 5 fens8
(8]
3 | faxm2

< Controller

Remarks fcuk : Internal system clock frequency (system clock frequency / 2)

(1) 3-wire serial 1/O

This is a interface to communicate with a device which incorporates a conventional ciocked serial interface.
Basically, the communication is made through 3 wires of serial clock (SCKO0) and serial data (S10, SO0). In case

of connecting with multiple device, the handshake line is required.

(2) sBI

This can communicate with a muitiple device through 2 wires of serial clock (SCKO0) and serial bus (SB0) and this

is a NEC standard seriai interface.

The master device outputs "address” from the SBO pin and selects the communicated slave device. Then,
"command" and “data" are transmitted and received between the master and slave.

38 B Lu27525 0101099 413 W

Power ed by | Criner.com El ectronic-Library Service CopyRi

ght 2003



NEC uPD784025,784026
Differences from PD78234 Subseries
ltems Series Name uPD784026 Subseries 4PD78234 Subseries
Transfer order in 3-wired serial I/O MBS first and LSB first switchable MBS first only
mode
800 pin level control in 3-wired se- Possible Impossible
rial /O mode

3.10 CLOCK OUTPUT FUNCTION

The uPD784025/784026 can output éxternally a clock derived by scaling the CPU operating clock. This can also

be used as a 1-bit port.

When this function is used, the ASTB pin and CLKOUT pin have a dual function, and therefore the local bus

interface cannot be used.

Fig. 3-17 Clock Output Function Block Diagram

{0 CLKOUT

fowx —_—

fCLK/2 R —
5

few/d 8 Output Control
A

fo/8 —t

fax/16 ——> I '

Output  Output

Enable Level

N Luy27525 0101100
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3.11 EDGE DETECTION FUNCTION

The interrupt input pins (NMI, INTPO to INTP5) are used not only to input interrupt requests, but also as input
pins for various on-chip hardware trigger signals, etc. As these all operate on the edge of the input signal, a function
for detecting the edge is incorporated. A noise elimination function is also provided to prevent erroneous edge
detection due to noise.

Pins Detectable Edge Noise Elimination Method

NMI Either of rising or falling By analog delay

INTPO to INTP3 Either of rising or falling, or both By clock sampling*
INTP4, INTPS By analog delay

*  For INTPO, sampling clock can be selected.

Differences from yuPD78234 Subseries

ltams Series Name uPD784026 Subseries uPD78234 Subseries

Noise elimination method of INTP4 By analog delay By clock sampling

and INTP5S

INTPO noise elimination sampling Selectable Fixed

clock

INTP4 and INTPS interrupt No dual-functions INTP4 has dual-function as INTC30, and
INTP5 has a dual-function as INTAD

3.12 WATCHDOG TIMER

The uPD784025/784026 incorporate a watchdog timer to detect CPU runaway. If this watchdog timer is not
cleared by software within the previously specified interval, a non-maskable interruptis generated. Once operation
of the watchdog timer is enable, it cannot be stopped by software. It is possible to specify whether an interrupt
generated by the watchdog timer or an interrupt from the NMI pin has priority.

* Fig. 3-18 Watchdog Timer Block Diagram
fok ————— Timer

fok/222

fer/2?!
' s
Q

fe/2® 8 [—= W1 WDT

-

fek/2V

Clear Signal
40
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4. INTERNAL/EXTERNAL CONTROL FUNCTION

4.1 INTERRUPT
The interrupt request servicing can be selected from 3 mode in the following table.

Table 4-1 Interrupt Request Servicing

Servicing Mode Servicing Means Servicing PC, PSW Contents

Vectored interrupt Software Branch to and execution of service routine {(any ser- | Saved/restored to/from
vice contents) stack

Context Switching Switched automatically be register bank, branch to | Saved/restored to/from
and execution of service routine (any service con- | fixed area in register bank
tents)

Macro service Firmware Execution of memory-1/O data transfer, etc. (fixed | Retained
service contents)

4.1.1 iInterrupt Source

The interrupt source includes the 23 types and a BRK instruction execution and operand error as shown in Table
4-2,

The priority of the interrupt servicing can be setto 4 levels (high and low priority levels). Therefore, it can separate
the levels of the nestcontrol which the interruptisin progress and the interrupt request which occurs simultaneousty.
But the nesting advances certainly in the macro service {not held).

The default priority is the priority level (fixed) to service the interrupt requests which occur at the same level
simultaneously (see Fig. 4-2).

41
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Table 4-2 Interrupt Source

Type Dt?fat.xlt Source Internal/ Mac.ro
Priority Name Trigger External Service
Software — BRK Instruction execution — —
instruction
Operand When the result of the exclusive-OR of operand byte and
error byte is not FFH at "MOV STBC, #byte" and "MOV WDM,
#byte" instruction execution.
Non-maskabie — NMI Pin input edge detection External —
wODT At watchdog timer overflow
Maskable 0 (highest)| INTPO Pin input edge detection (TM1 capture trigger) External O
1 INTP1 Pin input edge detection (TM2 capture trigger)
2 INTP2 Pin input edge detection (TM2 event counter input)
3 INTP3 Pin input edge detection (TMO capture trigger)
4 INTCO00 TMO to CROO match signal generation tnternal
5 INTCO1 TMO to CRO1 match signal generation
[ INTC10 TM1 to CR10 match signal generation
7 INTC11 TM1 to CR11 match signal generation
8 INTC20 TM2 to -CR20 match signal generation
9 INTC21 TM2 to CR21 match signal generation
10 INTC30 TM3 to CR30 match signal generation
11 INTP4 Pin input edge detection External
12 INTPS Pin input edge detection
13 INTAD A/D converter conversion termination (transfer to ADCR) Internal
14 INTSER ASI0 receive error generation —_—
15 INTSR ASIO0 receive termination or CSI1 transfer termination O
INTCSI
16 INTST ASI0 transmit termination
17 INTCSI CSI0 transfer termination
18 INTSER2 ASI|2 receive error generation —_
19 INTSR2 ASI2 receive termination or CSi2 transfer termination O
INTCSI12
20 (lowest)| INTST2 ASI2 transmit termination
Remarks TMO : 16-bit timer
TM1 to TM3 : 8-bit timer or 16-bit timer
ASI : Asynchronous serial interface
csli : Clocked serial interface

42 B L427525 0101103 774
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4.1.2 Vectored interrupt

The memory contents of the vector table address, which corresponds to the interrupt source, is branched into
the processing routine as a destination address.

As the CPU executes the interrupt servicing, the following operations occur.

s When branch: Saving the CPU status (PC, PSW contents) to the stack.
* When return: Returning the CPU status {PC, PSW contents) from the stack.

The RETI instruction executes returning to the main routine from the processing routine.
Also, destination address is limited to 0 to FFFFH.

Table 4-3 Vector Table Address

Interrupt Source Vector Table Address
BRK instruction 003EH
Operand error 003CH
NMI 0002H
wDT 0004H
INTPO 0006H
INTP1 0008H
INTP2 000AH
INTP3 000CH
INTCO00 000EH
INTCO1 0010H
INTC10 0012H
INTC11 0014H
INTC20 0016H
INTC21 0018H
INTC30 001AH
INTP4 001CH
INTPS 001EH
INTAD 0020H
INTSER 0022H
INTSR 0024H
INTCSI1

INTST 0026H
INTCSI 0028H
INTSER2 002AH
INTSR2 002CH
INTCSI12

INTST2 002EH

B b427525 0101104 LOO M
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4.1.3 Context Switching

A specific register bank is selected by hardware by generating an interrupt request or executing a BRKCS
instruction. This function branches to the vector address stored beforehand in the register bank, and at the same

time stacks the current program counter (PC) and program status word (PSW) contents in the register bank.
The branch destination address range is 0 to FFFFH.

* Fig. 4-1 Context Switching Operation by Interrupt Request
il |
I
I
i |
|
I
I
j Register Bank -
00008 0to? [~
{ @ Transfer -
Register Bank n (n = 0to 7) ip
PC19-16 PC15-0 A X L™
@ Exchan \» B C
RS R4
@ Save ;

(Bits 810 11 R7_ RG

of Temporary © Save v VP

Register) @ Register Bank Switching

u up {RSBO to RSB2 « n)
Temporary Register T D E ® (RSS - 0)
W H L E<0Q

@ Save /
PSW

4.1.4 Macro Service

Thisis a function to transfer the data between the memory special functional registers (SFR) notthrough the CPU.

The macro service controller accesses the memory and SFR during the same transfer cycle, and transfers directly
without collecting data.

The high-speed data transfer is enabled because no CPU status data is saved, returned nor fetched.

Fig. 4-2 Macro Service

Read Imacro Service | Write
CPU Memory Write Controlier Read SFR
1.1, \Ih.
S Internal Bus
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4.1.5 Macro Service Application Exampie

(1) Transmit operation of serial interface

Send Data Storage Buffer (Memory)

Datan
Data n-1
¥ =
Data 2
Data 1

S internal Bus S

™D O—q—hransmit shift Register] TXS (SFR)

Transmission Control ——* INTST

Whenever the macro service request INTST is generated, the next send data is transferred to TXS from the
memory. When the data n (last byte) is transferred to TXS (The send data storage buffer becomes empty.), a vectored
interrupt request INTST is generated.

{2) Receive operation of serial interface

Receive Data Storage Buffer {Memory)

Datan
Data n-1
= =
Data 2
Data 1

ﬁ
oo
{}

| Receive Butfer | RXB (SFR)

RxD O Il> {Receive Shift Register |

Receive Control | INTSR

Wheneverthe macro service request INTSR is generated, the receive data is transferred to the memory from RXB.

When the data n {last byte) is transferred to the memory (The receive data storage buffer becomes empty.}, the
vectored interrupt request INTSR is generated.

M Lu42?525 0101106 443 HN ®
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(3) Real-time output port
The INTC10 and INTC11 become output triggers of the real-time output port. In the macro service to them, the
next output pattern and interval can be set simultaneously. Therefore, the INTC10 and INTC11 can control 2 system

stepping motor independently. Aiso, it can be applied to control a PWM or DC motor, etc.

Output Pattern Profile (Memory)

Output Timing Profile (Memory)

Pn Ta
P 1 T n1
== == == ==
P2 T2
P1 T1
S Internal Bus g S Internal Bus S

(SFR) |

| sFRY

l Match I

e

-

INTC10

Output Latch

™I

POO-PO3

Whenever the macro service requestINTC10 is generated, the pattern and timing are transferred to POL and CR10
respectively. When the contents of the TM1 match with the contents of the CR10, the next INTC10 is generated and
the contents of the POL is sent to the output latch. If T (last byte) is sent to CR10, a vectored interrupt request INTC10
is generated.

The same operation is available for INTC11.

Differences from yPD78234 Subseries

Items

Series Name

uPD784026 Subserias

pPD78234 Subseries

Interrupt source

BRK instruction, operand error interrupt
and 23 types of hardware interrupt

BRKinstruction and 19 types of hardware
interrupt

Context switching function

Available

None

Multiple processing priority

4 levels

2 levels

Control register for each interrupt
request source

A register is available for each interrupt
request source.

A register is available in units of function.

Vectortable and macro service control
word address

Different. Compare them for details using

user's manuals of devices.

Macr_o SFR address when type A Programmable Fixed for each interrupt request source
Service | or type C is used
func- - X
tion Decrement of type C MPD Possible Impossible
16-bit data transfer of type Possible impossible
A, type B, and type Ctiming
data
Operation when macro | Whether vectored interrupt request is Vectored interrupt request is always
service counter becomes 0 | generated is selectable. generated.
46
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4.2 LOCAL BUS INTERFACE
The yPD784025/784026 can be connected a8 memory and an I/O {(memory mapped |/0) externally and supports
the 1M-byte memory space (see Fig. 4-3).

Fig. 4-3 Local Bus Interface Example

uPD784026
T
©
A16-A19 §
3 1
RD Kanji Charact
s anji Character
WR ——t- Pseudo SRAM PROM G'enerator
uPD27C1001A
REFRQ ) uPD24C1000
@ _ /\> J //\> U‘ /\>
/ ~N._
ADO-AD7 \r Data bus S
\/L PN
ASTB +| Latch
Address Bus
AB-A15
Gate Array

/O Expansion
Centronics I/F etc.

4.2.1 Memory Expansion
Program memory or data memory can externally expanded from 256 bytes up to approximately 1 M bytes in 7
stages.

' 47
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4.2.2 Memory Space
The 1M-byte memory space is divided into 8 spaces by logical addresses. Control by means of the programmable
wait function and pseudo-static RAM refresh function can be performed for each of these spaces.

Fig. 4-4 Memory Space

FFFFFH

512K Bytes
80000H
7FFFFH

256K Bytes
40000H
3FFFFH

128K Bytes
20000H
1FFFFH

64K Bytes
10000H
OFFFFH

16K Bytes
0COO0H
OBFFFH

16K Bytes
0BOOOH
O7FFFH

16K Bytes
04000H
03FFFH

16K Bytes
00000H
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4.2.3 Programmable Wait

The memory space is divided into 8, and waits can be inserted independently for each memory space while the
RD or WR signal is active. As a result, overall system efficiency is not reduced when memories with different access
times are connected.

Also, to gain the address decoding time, an address wait function is provided which increases the active period
of the ASTB signal (set for all spaces).

4.2.4 Pseudo-Static RAM Refresh Function
The refresh operations are as follows.

o Pulse refresh : A pulse cycle is inserted which outputs a refresh pulse to the REFRQ pin at fixed
intervals. The memory space is divided into 8, and when the specified area is
accessed it is possible to output a refresh pulse from the REFRQ pin at the same
time as the memory access. It is thus is possible to prevent ordinary memory
accesses from being kept waiting by a refresh cycle.

e Power-down self refresh : Outputs a low-level to the REFRQ pin in the standby mode and holds the contents
of the pseudo-static RAM.

4.25 Bus Hold Function

A bus hold function is provided to facilitate connection of a DMA controller, etc. When a bus hold request signal
(HLDRQ) from an external bus master is acknowledged, as soon as the bus cycle being performed at that time
finishes, the address bus, address/data bus, and ASTB, RD and WR pins are set to high impedance, the bus hold
acknowledge signal (HLDAK) is activated, and the bus is released to the external bus master.

The external wait function and pseudo-static RAM refresh function cannot be used when this function is used.

4.2.6 Differences from uPD78234 Subseries

items Series Name PD784026 Subseries 4PD78234 Subseries

External expansion function Switchable in 7 steps from 256 bytes to Switchable in 2 steps of 64K bytes and 1M
1M bytes bytes

Programmable wait memory space | Specifiable divided into 8 Specifiable divided into 2

division

Address wait function Available No

Refresh operation and memory ac- | Performed simultaneously for specified Performed exclusively

cess operation space otherwise performed exclusively

Bus hold function Available No

| I;HE?SEE 030}1:0 904 ME
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4.3 STANDBY FUNCTION
This is a function to reduce the power consumption of the chip. The following modes have been prepared.

* HALT mode : Stops the operation clock of the CPU. The average power consumption is reduced by the normal
operation and the intermittent operation during normal operations.

* o IDLE mode :Exceptthat the oscillation circuit continues to operate, in this mode the entire system stops. In
the same low power dissipation as with the STOP mode, and for the same time as with the HALT
mode, the CPU can return to a normal program operation.

« STOP mode : Stops the oscillator. This stops all operation in the chip and makes the minute power consump-
tion status only with leakage current.

These modes are programmable.
Also, the macro service is started from the HALT mode.

* Fig. 4-5 Standby Status Transitions

Macro Service Request

nzation
Qscivation ?"ag‘[\)‘;a Program \ _ One Macro Service Termination D Macro
Oscillation \vime 18> Operation Macro Service Termination \ Service
Stabitization
Wait Py
Ly 5 )
™~ % &/ 8
& VAR>S &
: Y NG S/
/\Qb P NS AN\ "o Q¥ /48
S e SO 52\, S/
Qv‘ 5&-\\(‘ %66 k/\do % (d 60 Q,C\ q)q\
\{\& ?gfo?« K ,\\Q = & ")’\.o ofo o‘o
S 9@" & /&
< TS <X f
S (o)
S
STOP
{Standby) {Standby)

Masked Interrupt Request

* 1. For INTP4 and INTP5, when they are not masked.
2. Only unmasked interrupt request.
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Differences from yPD78234 Subseries
ltems Series Name 4PD784026 Subseries 4PD78234 Subseries

STOP mode release signa!

RESET/NMI input and INTP4/INTPS which
is not masked.

RESET and NM input

HALT mode release by maskable
interrupt

Released by interrupt which is not masked.

Released by accessible interrupt.

The oscillation stabilization time at
STOP mode release by NMI

The count time for 16 to 19 bits of the
oscillation stabilization timer.
16 to 19 are selectable.

The NM) active level time the count time
for 16 bits of the oscillation stabilization
timer, or the count time for 15 bits of the
oscillation stabilization timer.

IDLE mode

Available

None

51
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4.4 CLOCK GENERATOR

The uPD784025/784026 are equipped with a clock generator necessary forits operation. Also, the clock generator
contains a frequency divider, and if fast operation is not necessary, low current consumption can be achieved by
lowering the internal operation frequency.

Note

X1 O—

X2 O—

{1) Crystal/ceramic oscillation

Fig. 4-6 Clock Generator Block Diagram

Fig. 4-7 Example of Oscillator Use

4PD784026

Vss

| X2

. fxx or fx
Oscillator |-—=2 0% of 45 2 12 12
FreLz = e {2 = .
o
S CPU
3 Each Peripheral
v Circuit
/2 or fx/2
UART/IOE
INTPO Noise Eliminator
Oscillation Stabilization Timer
Remarks fx : External clock frequency

fxx : Oscillator frequency
fcix @ Internal operation frequency

(2) External clock input

X1

fx Do

Oscillator ——» x

X2

When the clock oscillator is used, the following should be noted concerning wiring in the area in the figure
enclosed by a dotted line to prevent the influence of wiring capacitance, etc.

* The wiring should be kept as short as possible.

+ No other signal lines should be crossed.

¢ Keep away from lines carrying a high fluctuating current.

+ The oscillator capacitor grounding point should always be at the same potential as Vss. Do not connect
to a ground pattern carrying a high current.

» A signal should not be taken from the oscillator.

Differences from PD78234 Subseries

Items

Series Name

uPD784026 Subseries

uPD78234 Subseries

Clock frequency divider

1/2,1/4, 1/8 and 1/16 division is selectable

1/2 division only
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4.5 RESET FUNCTION

When a low level is input to the RESET pin, the internal hardware is initialized (reset state).

When the RESET input becomes from a low level to a high level, the following data is setin the program counter
(PC).

» Lower 8 bits of PC : Contents of 0000H address
* Middle 8 bits of PC : Contents of 0001H address
e Upper 4 bitsof PC : 0

The contents of the PC set the destination address and the program starts to be executed from the address.
Therefore, it can start from any address by reset start.

Please set the program for the contents of each register as required.

A noise eliminator has been incorporated the RESET input circuit to prevent any error from noise. This noise
eliminator circuit is a sampling circuit based on analog delay.

Fig. 4-8 Reset Acknowledge

Delay Delay Delay PC Initialization ~ Instruction Execution
__,' i } of Reset Start Address
RESET
{(Input)
Internal
Reset Signal b
Reset Start Reset End

Set the RESET signal active in the reset operation at power-on until oscillator stabilization time (approx. 40 ms)

elapses.
Fig. 4-9 Reset Operation at Power-On
Oscillator Stabilization Time , Delay = PC Initialization , Instruction Execution of Reset Start Adaress
1 4
Voo
RESET
{Input)
Internal

Reset Signal

}

Reset End
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* 5. INSTRUCTION SET

{1 8-bit instructions (Combinations expressed by writing “A™ as “r” are shown in parentheses)

MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC,
ROLC, SHR, SHL, ROR4, ROL4, DBNZ, PUSH, POP, MOVM, XCHM, CMPME, CMPMNE, CMPMNC, CMPMC,

MOVBK, XCHBK, CMPBKE, CMPBKNE, CMPBKNC, CMPBKC, CHKL, CHKLA

Table 5-1 List of Instructions Classified by 8-Bit Addressing

2nd Operand r saddr laddr16 mem r3
#byte A sfr [saddrp)] PSWL |IWHL+] | {WHL-} n None'?
r saddr’ Haddr24
1st Operand [%saddrgl| PSWH
A (MOV)  |(MOV) MOV {MOV)*® |[MOV (MOV) MOV MOV (MOV)  [(MOV)
ADD®*  [{XCH) XCH {XCH)** |(XCH) {XCH) XCH {XCH) {(XCH)
{ADD}"! | (ADD)"! {{ADD)"**|{ADD)"* [ADD"* |ADD" (ADD)" [{ADD)"!
r MOV (MOV) MoV MOV MOV MoV ROR*$ MULU
ADD*'  H{XCH) XCH XCH XCH XCH DIVUW
{ADD)** {ADD"* [ADD'' |ADD"! INC
DEC
saddr MOV {MOV)*'* | MOV MOV INC
ADD*' |{ADD)'* [ADD*' |XCH DEC
ADD"? DBNZ
sfr MOV jMOV  |MoV ‘ PUSH
ADD*' l(ADD)*' | ADD** POP
CHKL
CHKLA
laddr16 MOV (MOV) MOV
addr24 ADD"?
mem MOV
[saddrp) ADD*"?
{%saddrg]
mem3 ROR4
ROL4
r3 MOV MOV
PSWL
PSWH
B, C DBNZ
STBC, WDM MOV
{TDE+) {MOV) MOVBK"S
{ADD)"!
MOVM**
[TDE-] {MOV) MOVBK*®
(ADD)*?
MOVM*4
* 1. ADDC, SUB, SUBC, AND, OR, XOR and CMP are equivalent to ADD.
2. There is no 2nd operand, or the 2nd operand is not an operand address.
3. ROL, RORC, ROLC, SHR and SHL are equivalent to ROR.
4. XCHM, CMPME, CMPMNE, CMPMNC and CMPMC are equivament to MOVM.
5. XCHBK, CMPBKE, CMPBKNE, CMPBKNC and CMPBKC are equivalent to MOVBK.
6. When saddr is saddr2 in this combination, there is a short code length instruction.
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{2) 16-bit instructions (Combinations expressed by writing “AX” as “rp” are shown in parentheses)
MOVW, XCHW, ADDW, SUBW, CMPW, MULUW, MULW, DIVUX, INCW, DECW, SHRW, SHLW, PUSH, POP,
ADDWG, SUBWG, PUSHU, POPU, MOVTBLW, MACW, MACSW, SACW

Table 5-2 List of Instructions Classified by 16-Bit Addressing

mem
2nd Operand p saddrp laddr16
#word AX sfrp (saddrp)| [WHL+]| byte n None'?
rp’  |seddrp’ {laddr24
1st Operand [%saddrg]
AX (MOVW) [IMOVW) [(MOVW) |(MOVW)'IMOVW  [iMOVW) | MOV MOVW [{(MOWW)
ADDW*! |(XCHW) |(XCHW) [(XCHW)'3|[(XCHW) |XCHW | XCH XCHW  [(XCHW)
(ADD)" | (ADDW)"1}{ADDW)* 1.3} (ADDW)*?
p MOVW [{MOVW) [MOVW |MOVW |MOVW [MOWVW SHRW |MuLW*4
ADDW'! |(XCHW) [XCHW |XCHW [XCHW SHLW  |INCW
(ADDW)"' | ADDW'? | ADDW*? | ADDW"! DECW
saddrp MOVW | (MOVW)'¥MOVW  {MOVW INC
ADDW"*? |{ADDW)"?{ADDW*? | XCHW DECW
ADDW"
sfrp MOVW |MOVW |MOVW PUSH
ADDW** |(ADDW)"1{ADDW"? POP
taddr16 MOVW |IMOVW) {MOVW MOVTBLW
tladdr24
mem MOwW
[saddrp}
[%saddrg)
PSW PUSH
POP
SP ADDWG
SUBWG
post PUSH
POP
PUSHU
POPU
(TOE+] (MOVW) SACW
byte MACW
MACSW
* 1. SUBW and CMPW are equivalent to ADDW.
2. There is no 2nd operand, or the 2nd operand is not an operand address.
3. When saddr is saddr2 in this combination, there is a short code length instruction.
4. MULUW and DIVUX are equivalent to MULW.
55

B 42?525 0101116 322 W

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



NEC uPD784025,784026

(3) 24-bit instructions (Combinations expressed by writing “WHL” as “rg” are shown in parentheses)

MOVG, ADDG, SUBG, INCG, DECG, PUSH, POP

(4) Bit manipulation instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR, BFSET
Table 5-4 List of Bit Manipualtion Instructions Classified by Addressing
saddr.bit sfr.bit /saddr.bit /sfr.bit
2nd Operand Abit X.bit /Abit /X.bit
PSWL.bit PSWH.bit| /PSWL.bit /PSWH.bit
cY None*
odar B bi Tadaribbi
addr16.bit addri16.bit
1st Operand lladdr24.bit Haddr24.bit
cY MOV1 AND1 NOT1
AND1 OR1 SET1
OR1 CLR1
XOR1
saddr.bit MOV1 NOT1
sfr.bit SET
A.bit CLR1
X.bit BF
PSWL.bit BT
PSWH.bit BTCLR
mem2.bit BFSET
laddr186.bit
Haddr24.bit
* There is no 2nd operand, or the 2nd operand is not an operand
address.
56

Table 5-3 List of Instructions Classified by 24-Bit Addressing

2nd Operand rg
#imm24] WHL , saddrg | Haddr24 | mem1 |[{%saddrg] SP None*
1st Operand ra
WHL {(MOVG) |(MOVG) |(MOVG) [{MOVG) |(MOVG) {MOVG |MOVG |MOVG
(ADDG) H{ADDG) {(ADDG) |ADDG
(SUBG) [(SUBG) [(SUBG) |SUBG
g MOVG [(MOVG) {MOVG |MOVG |MOVG INCG
ADDG {(ADDG) [ADDG DECG
SUBG [({SUBG) [SUBG PUSH
POP
saddrg (MOVG) |MOVG
11addr24 {(MOVG) |MOVG
mem1 MOVG
{%saddrg] MOVG
SP MOVG [MOVG INCG
DECG

* There is no 2nd operand, or the 2nd operand is not an operand address.
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{5) Call return instructions/branch instructions
CALL, CALLF, CALLT, BRK, RET, RETI, RETB, RETCS, RETCSB, BRKCS, BR, BNZ, BNE, BZ, BE, BNC, BNL,
BC, BL, BNV, BPO, BV, BPE, BP, BN, BLT, BGE, BLE, BGT, BNH, BH, BF, BT, BTCLR, BFSET. DBNZ

Table 5-5 List of Call Return Instructions/Branch Instructions Classified by Addressing

'"s"“g:‘,:?a:gd'“s $addr20 |$1addr20 | 1addr16 | 11addr20]| rp g Irp] [rg] |laddr11 | addr5] | RBA | None
Basic instructions  |[BC®  |CALL |CALL |CALL JcALL |CALL |[CALL |cALL [cALLf [caltr |Bmkes | B8R
BR BR BR |[BR BR B8R BR BR RET
RETCS RET}
RETCSB RETB
Compound BF
instructions BT
BTCLR
BFSET
DBNZ

* BNZ, BNE, BZ, BE, BNC, BNL, BL, BNV, BPO, BV, BPE, BP, BN, BLT, BGE, BLE, BGT, BNH and BH are equiva-
lent to BC.

{(6) Other instructions
ADJBA, ADJBS, CVTBW, LOCATION, SEL, NOT, EIl, DI, SWRS

57
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6. ELECTRICAL SPECIFICATIONS (DESIRED VALUE)
ABSOLUTE MAXIMUM RATINGS (T.: = 25°C)
PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voitage Voo -05t0 +7.0 \
AVoo AVss to Voo+0.5 v
AVss -0.51t0 +0.5 \%
tnput voltage Vi -0.5 to Voo+0.5 v
Output voltage Vo -0.5 to Voo+0.5 \
Output current low lov One pin 16 mA
Total of all output pins 150 mA
Output current high lou One pin -10 mA
Total of all output pins -100 mA
A/D converter reference AVrer1 -0.5 to Voo+0.3 \Y
input voltage
D/A converter reference AVaer2 -0.5 to Voo+0.3
input voltage
AVeera -0.5 to Voo+0.3
Operating tempersture Tomt —-40 to +85 °C
Storage temperature Tug -65 to +150 °C

OPERATING CONDITION

Operating temperature (Toot) : —40 to +85°C
Supply voltage and clock cycle time: See Fig. 6-1.
Riée/fall time (tr, t) (Unspecified pin): 0 to 200 us

Fig. 6-1 Supply Voitage and Clock Cycle Time

10°
104
4,000
‘@
A=
x
&
@ 10°
E Operating Range
Q
S
Q
f:
o 125
(&) 102 o —
80 —
10

0 1 2 3 4 5 6 7
Supply Voltage {V]
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CAPACITANCE (T = 25°C, Voo = Vss= 0 V)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 10 pF
N P f=1MHz
Output capacitance 0 Unmeasured pins retumedto 0 V. 10 pF
I/O capacitance Cio 10 pF
OSCILLATOR CHARACTERISTICS (Ta = -40 to +85°C, Voo = +4.5 to +6.0 V, Vss = 0 V)
RESONATOR RECOMMENDED CIRCUIT PARAMETER MIN. MAX. UNIT
L_Vss X1 X2
, ; £—1UI—_{ ; )
Ceramic resonator or Vet c2 Oscillator frequency (fxx) 4 25 MHz
crystal resonator ! '
T
X1 input frequency (fx) 4 25 MHz
X1 X2

X1 input rise/fall time 0 3 ns

External clock DG {txn, txr)
HCMOS
Inverter X1 input high/low-level width 20 130 ns
{twxn, twxu)

Note

< The wiring should be kept as short as possible.

* No other signal lines should be crossed.

« Keep away from lines carrying a high fluctuating current.

« The oscillator capacitor grounding point should always be at the same potential as Ves. Do not connect
to a ground pattern carrying a high current.

+ A signal should not be taken from the oscillator.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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OSCILLATOR CHARACTERISTICS (Ta = -40 to +85°C, Voo = +2.7 t0 6.0 V, Vss = 0 V)

RESONATOR RECOMMENDED CIRCUIT PARAMETER MIN. MAX. UNIT
Vss X1 X2
Ceramic resonator or C1£-ID C2§ Oscillator frequency (fxx) 4 16 MHz

T
t
H
i

crystal resonator i !
! :
N 1]
! H
P E

T
X1 input frequency (fx) 4 16 MHz
X1 X2
X1 input rise/fall time 0 10 ns
External clock D& {txn, txr)
HCMOS
Inverter X1 input high/low-level width 20 130 ns
(twxn, twxi)

Note When the clock oscillator is used, the following should be noted concerning wiring in the arsain the figure
enclosed by a dotted line to prevent the influence of wiring capacitance, etc.

* The wiring should be kept as short as possible.

+ No other signal lines should be crossed.

» Keep away from lines carrying a high fluctuating current.

» The oscillator capacitor grounding point should always be at the same potential as Vss. Do not connect
to a ground pattern carrying a high current.

+ A signal should not be taken from the oscillator.
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DC CHARACTERISTICS (Ta = —40 to +85°C, Voo = 2.7 to 6.0 V) {1/2)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input voltage low Vit Except pins of #1, *2, *3 and *4 =03 0.3Voo \4
Viz Pins of *1, *2, *3 and *4 -0.3 0.2Voo v
Via Voo = +5.0 V £10% -0.3 +0.8 v
Pins of *2, *3 and *4
Input voltage high Vir Except pins of #1 0.7Voo Voo+0.3 v
Vimz Pins of *1 0.8Voo Voo+0.3 v
Vima Voo = +5.0 V £10% 2.2 Voo+0.3 \%
Pins of #2, *3 and *4
Output voltage low Vo lou = 20 uA 0.1 v
Vo2 lo. = 100 uA 0.2 v
Vous lot =2 mA 0.4 v
Vous Voo = 4.5 t0 6.0 V 1.0 1
lo. = 8.0 mA
Pins of *2 and *5
Output voltage high Vorr lon = 20 pA Voo-0.1 \
VoHz lon = 100 pA Voo-0.2 v
Vora lon = -2 mA Voo-0.4 v
Vore Voo = 45t0 6.0V Voo-1.0 Vv
low = =5.0 mA
Pins of *4
X1 input current low h When EXTC = 0 -100 HA
OVEVI S Viz
X1 input current high I When EXTC =0 +100 HA
ViHz § Vi § Voo

® 1. X1, X2 RESET, P12/ASCK2/SCK2, P20/NMI, P21/INTPO, P22/INTP1, P23/INTP2/CI, P24/INTP3, P25/INTP4/
ASCK/SCK1, P26/INTPS, P27/S10, P32/SCKO, P33/S0O/SBO, TEST

P00-PO7
P10-P17

g hwN

P40/ADO-P47/AD7, P50/A8-P57/A15
P60/A16-P63/A19, P64/RD, P65/WR, P66/WAIT/HLDRQ, P67/REFRQ/HLDAK
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DC CHARACTERISTICS (T» = —40 to +85°C, Voo = 2.7 to 6.0 V) (2/2)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX, UNIT
Input leak current [T} 0V S VIS Voo t5 HA
(Except X1 pin when EXTC = 0)
Output leak current Lo 0V s Vos Voo +5 LA
VDD supply current 1ot Operating | fxx = 25 MHz 30 60 mA
d
mode fxx = 16 MHz 12 25 mA
Voo=27t03.3V
looz HALT fxx = 25 MHz 12 30 mA
mode
fxx = 16 MHz 5 12 mA
Voo=27t0 3.3V
loo3 IDLE fxx = 25 MHz 15 3 mA
mode
(EXTC=0) | fxx =16 MHz 0.6 1.2 mA
Voo =27t033V
Data retention voltage VoopR STOP mode, IDLE mode 2.0 6.0 Vv
Data retention current looort STOP mode | Voo =25V 2 10 HA
IDLEmode
{EXTC=1) | Voo =451t0 6.0V 10 50 HA
Puli-up resistance Ru Vi=0V 15 40 80 kQ
Voo=45to 6.0V
Vi=0V 20 500 kQ
Voo=27to 45V
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AC CHARACTERISTICS (Ta = -40 to +85°C, Voo = 2.7 to 6.0 V)

{1) Read/write operation

PARAMETER SYMBOL CONDITIONS, FORMULA MiIN. MAX. UNIT
Address setup time tsast (0.5 + a) T-24 16 ns
Address hold time (from ASTB{) tHsTLA 0.5T-14 26 ns
Address hold time (from ASTBT) tHsTHA 0 ns
ASTB high-level width ' twsH (0.5 + a) T-17 23 ns
Address hold time (from RDT) tna 0.5T-14 ’ 26 ns
RDJ! delay time from address toar T-30 50 ns
RD! address float time trAa 24 ns
Data input time from address toain (25+a+n) T-44 156 ns
Data input time from ASTB! tosTio {2 + n) T-20 140 ns
Data input time from RDJ toaip (1.5 + n) T-40 80 ns
RD! delay time from ASTBI tosta 0.5T-16 24 ns
Data hold time (from RD™) tuio 0 ns
Address active time from RD T toRa 0.5T-14 26 ns
ASTBT detay time from RDT toast 0.5T-14 26 ns
RD low-level width twa (15+n) T-15 105 ns
WR. delay time from address toaw T-30 50 i ns
Address hold time (from WRT) thwa 0.5T-14 26 ns
Data output delay from ASTBl tosrop T+30 120 ns
Data output delay from WR{ towon 0.5T-11 29 ns
WR! output detay time from ASTB. tosTw 0.5T-16 24 ns
Data setup time (to WRT) tsoow (1+n)T-5 75 ns
Data hold time (from WRT) twwob . 26 ns
ASTBT delay time from WRT towsT 0.5T-14 26 ns
WR low-level width twwi {1.5 + n) T-15 105 ns

* The hold time includes a time when Vo and Vou1 are retained in the load condition of CL = 50 pF and
Ri=47kQ.

Remarks T : tcvk (System clock cycle time)
a : Address wait is 1, otherwise 0.
n : Number of waits (n = 1)

B L427525 0101124 4T9 EE

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



NEC uPD784025,784026

{2) External wait/bus hold/refresh timing

PARAMETER SYMBOL CONDITIONS, FORMULA MIN. MAX. UNIT
WAITL input time from address ToawT 1.5T-50 70 ns
WATT! input time from ASTBL tosTwr T-40 40 ns
WAIT hold time from ASTBL trsTwr nT + 10 90 ns
WAITT delay time from ASTBL tosTWTH (1 +n) T-30 130 ns
WAIT! input time from RDL toRwTL 0.5T-40 0 ns
WAIT hold time from RD thawr (n-0.5) T+5 45 ns
WAITT delay time from RD. toAwTH {n + 0.5) T-60 60 ns
Data input time from WAITT towno T-20 60 ns
WRT delay time from WAITT towtw T-10 70 ns
RDT delay time from WATTT towm T-10 70 ns
WAIT! input time from WRJL towwTL 0.5T-40 0 ns
WAIT hold time from WR{ twwr {n-0.5) T+5 45 ns
WAITT delay time from WRL towwTn (n + 0.5) T-60 60 ns
Float delay time from HLDRQT trHac To be decided ns
HLDAKT delay time from HLDRQ?T 1DHOHHAH To be decided ns
HLDAKT delay time from float " tocea To be decided ns
HLDAK! delay time from HLDRQ. toHoLHAL To be decided ns
Active delay time from HLDAKJ toHac To be decided ns
Random read/write cycle time tre 37T 240 ns
REFRQ low-level pulse width twaraL 1.5T-15 1085 ns
REFRQ delay time from ASTBL tosTrRra 0.5T-14 26 ns
REFRQ delay time from RDT toRRFQ To be decided ns
REFRQ delay time from WRT towrra To be decided ns
ASTB delay time from REFRQT tonrast 0.5T-14 26 ns
REFRQ high-level pulse width twrran 1.5T-15 105 ns

Remarks T : tcvk (System clock cycle time)
n : Number of waits (n 2 1)
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SERIAL OPERATION (CS1)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Serial clock cycle time (SCK) tevsxo Input External clock 500 ns
Output T us
Serial clock low-level width (SCK) | twexwo Input External clock 210 ns
Qutput 0.5T-40 ns
Serial clock high-level width (SCK) | twskwo Input External clock 210 ns
Output 0.5T-40 ns
Sl, $BO setup time {to SCKT) tsssxo 80 ns
Sl, SBO hold time (from SCKT) tHssko 80 ns
§0, SBO output delay time toseski CMOS push-pull output 0 150 ns
{(from SCK{) (3-wire serial I/O mode)
tosesxz Open-drain output 0 400 ns
(SBI mode), Ru=1k Q
SO, SBO output hold time tusaskl Data transfer 0.5tcvsko-80 ns
(from SCKT)
SBO high hold time (from SCKT) | tusesxe SBI mode 4 tevx
SBO low setup time (to SCK) tssask 4 tevx
SBO low-leve! width twssL 4 teyx
SBO high-level width twseu 4 tovx

Remarks 1. Values in the table apply when fxx = 256 MHz and CL = 100 pF.
2. tevx = 1/fxx
3. T: Serial clock cycle set by software, the minimum is 16/fxx.

SERIAL OPERATION (IOE1, IOE2)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT

Serial clock cycle time tovski input External clock 320 ns
(SCK1, SCK2) Output | Internal division by 16 T us
Serial clock low-level width twskes ' Input External clock 120 | ns
(SCK1, SCK2) Output | Internal division by 16 0.5T-40 ns
Serial clock high-level width twskH1 Input External clock 120 ns
(SCK1, SCK2) Output Internal division by 16 0.5T-40 ns
S11, SI2 setup time (to SCKT) tssex 80 ns
SI1, S12 hold time {from SCKT) tussx 80 ns
SI1, SI2 output delay time {from SCK{) | tososk 0 150 ns
S0, SO2 output hold time trsosk Data transfer 0.5tcvsx-80 ns
{from SCK1, SCK2T)

Remarks 1. Values in the table apply when Cu = 100 pF.
2. tovx = 1/fxx
3. T : Serial clock cycle set by software, the minimum is 16/fxx.
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SERIAL OPERATION {(UART, UART2)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX, UNIT
ASCK clock input cycle time tovask 200 ns
ASCK clock low-level width twaske 60 ns
ASCK clock high-level width twaskH 60 ns

OTHER OPERATIONS

PARAMETER SYMBOL TEST CONDITIONS MIN, MAX. UNIT
NMI low-level width twiL 10 us
NMI high-level width twaIH 10 us
INTPO low-ievel width twitoL 3 tcrsme
INTPO high-level width twirom 3 teveme
INTP1-INTP3, Cl low-level width twiriL 3 tevery
INTP1-INTP3, Cl high-level width twiTiH 3 torcry
INTP4, INTPS low-level width twiraL 10 us
INTP4, INTP5 high-level width twirzu A 10 us
RESET low-level width twast 10 us
RESET high-level width twhasH 10 us

Remarks 1. tcysme: Sampling clock set by software
2. tcveru : CPU operating clock set by CPU software

CLOCK OUTPUT OPERATION
PARAMETER SYMBOL TEST CONDITIONS MIN, MAX, UNIT
CLKOUT cycle time tevel nT 80 1280 ns
CLKOUT low-level width tew Voo =45t0 6.0V 30 630 ns
0.5T-10
0.5T-20 20 620 ns
CLKOUT high-level width teLH Voo = 45t0 6.0V 30 630 ns
0.5T-10 _
0.5T-20 20 620 ns
CLKOUT rise time teth Voo = 4510 6.0V 10 ns
20 ns
CLKOUT fall time teee Voo = 4510 6.0V 10 ns
20 ns

Remarks n: Scaling factor set by CPU software
T : tevk (System clock cycle time)
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A/D CONVERTER CHARACTERISTICS (T, = 40 to +85°C, AVopo = Voo = 2.7 t0 6.0 V, 3.4 V s AVRer1 s AVss,
AVss = Vss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Resolution 8 bit
Overall error * 4.0V £ AVrer1 § AVss 0.6 %

Ts = -40 to +85°C
2.7V S AVrert S AVss 0.8 %
Te = -40 to +85°C
4.0V S AVeer1 S AVss 0.4 %
T. = -10 to +70°C
Quantization error +1/2 LSB
Conversion time tconv Voo = 4.51t0 6.0V 120 tovx
80 ns < tevk <250 ns, FR = 1
B0nsStevk =250 ns, FR=0 180 tevx
Sampling time tsamp Voo=451t0 60V 24 tevk
80 ns < tevk S 250 ns, FR= 1
80 ns S tevk 250 ns, FR=0 36 tevk
Analog input voltage Vian -0.3 AVreri+0.3 v
Analog input impedance Ran 1000 MQ
Reference voltage AVaer 2.7 AVoo \Y
AVaer1 current Alrgr1 CS=1Voo=+50V 0.5 1.5 mA
STOP mode orCS = 0 0.2 0.7 mA
Voo = +6.0 V
AVoo supply current Aloo fxx = 25 MHz 15 3.0 mA
Aloo2 STOP mode, CS =0 : 10 20 HA

* Quantization error is not included. Represented by the ratio to full-scale value.
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D/A CONVERTER CHARACTERISTICS (Ta = —40 to +85°C, AVrer2 = AVDD = VDo = 2.7 10 6.0 V, AVRers = AVss = Vss =0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Resolution 8 bit
Overall error Load Voo =451t0 6.0V 0.4 %

onditi
condin oo |
30 pF Voo = 4.5 10 6.0 V 0.6 %
AVrer2 = 0.75 Voo
AVrera = 0.25 Voo
AVererz = 0.75 Voo 0.8 %
AVgera = 0.25 Voo
Load Voo = 45t0 6.0V 0.6 %
condition
2MQ, 0.8 %
30 pF Voo = 4.5 t0 6.0 V 0.8 %
AVrerz = 0.75 Voo
AVeers = 0.25 Voo
AVrer2 = 0,75 Voo 1.0 %
AVrers = 0.25 Voo
Settling time Load condition 2 M Q, 30 pF 10 us
Output resistance Ro * 20 kQ
Analog reference voltage AVrer2 0.75 Voo Voo v
Analog reference voltage AVrers 0.25 Voo \Y
Reference power supply Alrgra ' 0 5 mA
input current
Reference power supply Alrera -5 0 mA
input current

* DACS0, DACS1 = 7FH
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DATA RETENTION CHARACTERISTICS (T. = —40 to +85°C)

PARAMETER SYMBOL TEST CONDITIONS MIN, TYP. MAX. UNIT
Data retention voltage Vooos STOP mode 2.0 6.0 A
Data retention current Iooor Vooos = 2.5 V 2 10 HA
Vooon = 5 V £10% 5 20 HA
Voo rise time trvo 200 us
Voo fall time trvo 200 us
Voo retention time thvo ) 0 ms
(from STOP mode setting)
STOP release signal input toREL 0 ms
time
Oscillation stabilization twarr Crystal resonator 30 ms
waeit time
Ceramic resonator 5 ms
Input voitage low Vu, Specific pin * 0 0.1Vooor Vv
input voltage high Vin 0.9Voooe Voooa v

L}

RESET, P20/NMI, P21/INTPO, P22/INTP1, P23/INTP2/CI, P24/INTP3, P25/INTP4/ASCK/SCK1, P26/INTP5, P27/SI10,
P32/SCKO, P33/SO0/SBO pins

AC Timing Test Points

Veo-1V 08Vooor22V 0.8 Voo or 2.2 V
> Test Points <
08V 08V

045V

B L427525 0101130 772 HE
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NEC 1PD784025,784026

Timing Waveform

Read operation

twsTH
ASTB
N
t
S i {osTi: oRst | tHsTAZ2
st {HSTA | ]
h S 4
A8-A19 x
¥, il
toan --—-h-m—-—‘
p S
K .~
a—{OSTR—e— teRa tuao
o) toan torip toAa
\\ 4
twhe J
Write operation
TWSTH:
ASTB
N
{sasT N
{ tostoo fows) , thsTa2
et tHS TA 1 e
s
A8-A19
K
e tHWA
y
ADO-AD7 _< >.——<
| tDS TV~ tHwoo
Wa toaw \ towob tosoow
4
4
..... L |
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External WAIT Signal Input Timing

Read operation

e _/_\s / N\

tHsTWY

et {OSTWT et

>

g

5
-l

P
v
N,

WAIT

Write operation

ASTB _/—\
R\

/T
os N X
O I —

et IDSTWT e

towwTL fowtw

WA \ V
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Refresh Timing Waveform

Random read/write cycle

w N N

—frc tre tre
When refresh memory is accessed simultaneously

‘ 7\
RD, WR \ /

ASTB

>

tosTRFQ torosT
t——tWRFOH ———=—
_— Y
REFRQ \ / \ /
| -~——— tWRFOL- |
72 B L427525 0101133 40l =m
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Refreshing after read

o/ \ /
torFasT
s\ /
} toRAFG
—
REFRQ \ /
twreaL
Refreshing after write
ASTB _/_\ /
{DRFOST
_ 4
WR /
towrro
—_ Y
REFRQ \ /
twrFoL
Hold timing
.
ASTB,_AB-19, N\ ’ /
ADO-AD7, RD, WR / H \'
tocrHa —e-{ |~ tDHAC—e—

b)Y

——)
trHoc
HLDRQ }

e

)1

foraLraL

HLDAK /

B 427525 0101134 344 IN

183
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Serial operation (CSI)
3-wire serial /O mode

twskio twsicio

soK \ 5NN\ /S

tsssxo | |thssko

——-—T-—tosasm = thsask —-—i
SO X X Output Data X X

SBl mode

Bus release signal transfer

Sk
_/LW‘,L

SBO

e

Command signal transfer

|- twskLO twskHo
SCK ‘J\_/_\ ‘[ N Vi \ /
tHsasK2 ——1 tssask tovso sk
SBO {sssxo fHsoKy :
| yd x >§ input/Output Data

Serial operation (IQE1, I0E2)

= \ S e N e WV

tsssk1 | |tHssKr

1DSOSK | tHsOSK

Y
SO x X Output Data X X

74 B LuY27525 0101135 284 W
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Serial Operation (UART, UART2)

twaskH

ASCK,

ASCK2 /

0.8 Voo
o8V

tovask

Clock Output Timing

towH

4
CLKOUT /

tewr

tew

fever

M k427525 0101136 110 HE
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Interrupt input Timing

} tenin {1} twii

NMI 0.8 Voo

o8v
} twiToH { twitoL
0.8 Voo
INTPO

08v

| twitiH ] | twitie
C|, 0.8 Voo
INTP1-INTP3 08V

twita

INTP4, INTPS

Reset Input Timing

IRRRE

76 MR Ly2?7525 0101137 057 WA
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External Clock Timing

twxH
0.8Voo \
X1 / \
o.8v
— 2% N y,
tr txr
twxi
tewx
Data Retention Characteristics
STOP Mode Setting
g4
))
Voo Voo
tHvo ! i tFvo trvo foeeL twair
ﬁ N\ /. 0.8Voo !\
( 0.8v (¢ ;
] D]
NMI N\ / 0.8Voo s

(Release by Falling Edge) \
K o.sv (¢
)
{¢
08veo | A 7

NMI /

(Release by Rising Edge) ] 0.8v
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7. PACKAGE INFORMATION

80 PIN PLASTIC QFP (014)
A
B
== %0
] Er—
—— T
| ——— T detail of iead end
—rr ==
—rx] e
[——= T r—
I T -
] rr—
—--pa + === 2
| e o | T 1
— | r— t o
[—— o o
[——— Er— 9 Y
[——— rTr—— io
o rT—
[——= T
eoo 2T
o = : 20 =
o —-H._
¢ H (o1 &)
K
|
N T
b
O N L_—L
S80GC-65-389-3
NOTE : ; ' e waraee
. ) ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.13 i : T — ]
mm (0.005 inch) of its true position (TP) at | A 17204 ~ 0.67720.016 |
maximum material condition. - f g8 | 14.00.2 . 0.551:38%8
C | 140202 0.551+3:533 _
© D ! 172204 [ 067720016 |
P F | o8 1 0031 f
| 6 | o8 0.031 ?
- P A —
L H 0.30£0.10 ; 0.012:3:382 i
L 043 . 0.005 5
[ + - ekl Sl -—--——'—“-—--’——]
P 0.65 (T.P.) : 0.026 (T.P. :
K | 16202 . 0.0630.008
L | 08202 . 0.031789%
LM 0058 0.006183%4
LT -
N | 010 _0.004
P 27 0.106 ‘
Q | 01201 . 0.004:0.004
) i . 3.0 MAX. } 0.119 MAX.
78 M L427525 0101139 92T W
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8. RECOMMENDED SOLDERING CONDITIONS

Undefined

79
M Ly27525 0101140 bul WA
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NEC uPD784025,784026

APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using uPD784025/784026.

Language Processing Software

RA78K/IV* 78K/V series common assembler package
CC78K/1V* 78K/IV saries common C compiler package
CC78K/IV-L* 78K/V series common C compiler library source file

PROM Writing Tools

PG-1600 PROM programmer
PA-78P4026GC

Programmer adapters connected to PG-1500
PA-78P4026KK-T

PG-1500 Controller * PG-1500 control program
Debugging Tools
IE-784000-R uPD784026 subséries common in-circuit emulator
1E-784000-R-BK 78K/IV series common break board
|E-784000-R-SV (Provisional name)
1E-784026-R-EM1 4PD784026 subseries evaluation emulation boards

|IE-784000-R-EM

Interface adapter and cable when using PC-9800 series (except notebook size personal

E-70000-98-IF-A computers) as a host machine

Interface adapter and cable when using a PC-9800 series notebook size personal computer

IE-780000-98N-IF as a host machine

IE-70000-PC-IF-A Interface adapter and cable when using IBM PC/AT™ as a host machine
EP-78230GC-R HPD784026 subseries common emulation probe

EV-9200GC-80 Socket to be mounted on a target system board made for 80-pin plastic QFP
EV-9900 Tool used when removing uPD78P4026KK-T from EV-9200GC-80

SD78K/NV* IE-78400-R screen debugger

DF784026* uPD784026 subseries device file

Real-Time OS

I RX78K/IV* I 78K/AV series common real-time OS |

* PC-9800 series (MS-DOS™) based, IBM PC/AT (PC DOS™) based

80 M Ly27525 0L0LL4l 538 mE
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APPENDIX B. RELATED DOCUMENTS

Device Related Documents

Document Name

Document No. (Japanese}

Document No. {(English)

uPD784026 Series User’'s Manual (Preliminary) Hardware Volume IEU-850 -
78KANV Series User's Manual {Preliminary) lnstruction Volume IEVU-B44 IEU-1291
78KANV Series Instruction Application Table |IEM-5580 -
78KAV Series instruction Set IEM-5572 -
pPD784026 Series Special Function Register Application Table |EM-5579 -

Development Tool Related Documents (User’s Manuals)

Document Name

Document No. {Japanese)

Document No. {English)

RA78K Series Assembler Package

Operation Volume

In preparation

In preparation

Language Volume

In preparation

In preparation

RA78K Series Structured Assembler Preprocessor

In preparation

in preparation

CC78K Series C Compiler

Operation Volume

In preparation

In preparation

L.anguage Volume

In preparation

in preparation

CC78K Series Library Source File

In preparation

In preparation

PG-1500 PROM Programmer

EEU-651

EEU-1335

PG-1500 Controller

EEI-704

EEU-1291

IE-784000-R In-Circuit Emulator

in preparation

In preparation

IE-784000-R-EM

in preparation

In preparation

1E-784026-R-EM1

In preparation

In preparation

EB-784026

in preparation

In preparation

SD78K/IV Screen Debugger

Primer

In preparation

In preparation

Reference

In preparation

In preparation

Real-Time OS

RX78K/IV Real-Time OS

In preparation

In preparation

M L427?525 0101142 414 A
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Other Related Documents

Document Name Document No. (Japanese} |Document No. {(English)

QTOP Microcomputer Brochure IB-5040 -

Package Manual |IEI-635 1El1-1213
Surface Mount Technology Manual IEI-616 |IEI-1207
Quality Grades on Semiconductor Devices ’ IE1-620 1E1-1209

NEC Semiconductor Device Reliability & Quality Control IEM-5068 -
Electrostatic Discharge (ESD) Test MEM-539 -
Semiconductor Devices Quality Control Guarantee Guide MEI-603 MEI-1202
Microcomputer Related Products Guide Other Manufacturers Volume MEI-604 -

Note Theinformationin these related documents is subject to change without notice. For design purposes, etc.,
be sure to use the latest documents.

82 ' BN L427525 0101143 350 W
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