PRELIMINARY PRODUCT INFORMATION

NEC / MOS INTEGRATED CIRCUIT
uPD78F9418

8-BIT SINGLE-CHIP MICROCONTROLLER

The uPD78F9418 is uPD789417 sub-series product (LCD driver) of the 78K/0S series.
This microcontroller features an 8-bit CPU, LCD controller/driver, 10 ports, timers, a serial interface, A/D
converters, a comparator, and interrupt control circuits.
The uPD78F9418 replaces the internal masked ROM of the yPD789415, #PD789416, and uPD789417 with flash
memory, which enables the writing/erasing of a program while the device is mounted on the board.
The functions of this microcontrolier is described in the following user's manuals. Refer to these manuals
when designing a system based on this microcontrolier.
#PD789407 and uPD789417 Sub-Series User's Manual : To be released soon
78K/0S Series User’'s Manual, Instruction : UN11047E

FEATURES

* Pin-compatible with masked ROM product (other than Vee pin)
* Flash memory: 32 Kbytes
* Intemal data memory
* High-speed RAM: 512 bytes
* RAM for LCD display data: 28 bytes
* Variable instruction execution time: From high-speed (0.4 us with the main system clock running at 5.0 MHz) to
ultra-low speed (122 us with the subsystem clock running at 32.768 kHz)
¢ 431/0 ports
* Serial interface channel: Switchable between three-wire serial I/O and UART modes
¢ LCD controller/driver:
« Up to 28 segment signal outputs
* Up to 4 common signal outputs
+ Bias switchable between 1/2 and 1/3
* Seven A/D converters with an 10-bit resolution
* Six timers:
» 16-bit timer/counter
» Two 8-bit timer/event counters
« 8-bit timer/counter
-« Clock timer
* Watchdog timer
* Power supply voltage Voo: 1.8t0 5.5V

The information contained in this document is being issued in adv-noeofﬂngroducﬂon cycle for the
device. The parameters for the device may change before final production or NEC Corporstion, at its own
discretion, may withdraw the device prior to its production.

Document No. U12321EJ1VOPMOO (1st edition)
Date Published August 1897 J

Printed in Japan © NEC Corporation 1997
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APPLICATIONS
APS compact cameras, manometers, and rice cookers

ORDERING INFORMATION

Part number Package
#PD78F8418GC-8BT 80-pin plastic QFP (14 x 14 mm)
HPD78F9418GK-BE9 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
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78K/0S SERIES DEVELOPMENT
The 78K/0S series products are shown below. The sub-series names are indicated in frames.

The Y sub-series products are compatible with

the I°C bus.
For small-scale, general-
purpose a?Ph_c:ahons
42/44-pin ,- nPD789026 . Device developed by adding a 16-bit timer to the #PD789014
28-pin With built-in UART bus and capable of low- -voltage (1.8 V)
operation

Device developed by enhancing the A/D function of the

78K/0S 80-pin #PD789407
Series 80-pin Device developed by adding an A/D function and enhancing
the timers of the #PD789026
ForAsse ... :
42/44-pin . uPD789800 Device for a PC keyboard, with a buit-in USB function
42pin ./ uPD789806Y Device for a PC monitor, with a built-in USB function and
n S uPD789810 'f-' synchronizing separator
Spin 7 uPD789810 Device for an IC card, with a security circuit

The following table lists the major differences in functions between the sub-series.

Functon mom size e BB 1001 | BOR [ vorace vo  |Memum
Sub-series 8t | 16bit | Ciock | wor | AD | AD | DA Veo value
Smak-scale |,pD789026 | ak-16K | 1ch | 1en | - tch | - - = | 1ch(UART: 1¢h) |34 pins 18V
m uPD7B014 | 2K-4 K 2¢h | - 22 pins
LCD driving |,PD789417 | 12K-24K | 3eh [ 1eh | 1en [ 1en | - | 7en | - 1¢h (UART: 1ch} |43 pins 1.8V
PDTBM407 | 12K-24K Teh | -
ASSP $PD789800 | 8K 2ch | - - e ] - - - |2chusB: 1ch) |31 pins 40V
uPD789806Y | 16 K 2ch | - - 1] - - - |2ch(use: 1eh, |20pins a5V
FC: tch)
¢PD789810 |6 K - - - |t | - - - . 1 pin 18V
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FUNCTIONS
Item Function
Built-in memory | Flash memory 32 Kbytes
High-speed RAM 512 bytes
RAM for LCD display data| 28 bytes

Instruction cycle

Built-in function for changing the instruction execution time
0.4/1.6 us (operation with main system clock running at 5.0 MHz)
122 ys (operation with subsystem clock running at 32.768 kHz).

General-purpose registers

8 bits x 8 registers

Instruction set * 16-bit operations
* Bit manipulations (such as set, reset, and test)
/O ports Total of 43 port pins

* 7 CMOS input pins
¢ 32 CMOS input/output pins
* 4 N-channel open-drain pins (dielectric strength of 12 V)

A/D converters

Seven channels with 10-bit resolution

Comparator With timer output control function
Serial interface * Switchable betwsen three-wire serial /O and UART modes
LCD controlier/driver * Up to 28 segment signal outputs
* Up to 4 common signal outputs
* Bias switchable between 1/2 and 1/3
Timers * 16-bit imer/counter
* 8-bit timer/counter
¢ Two 8-bit timer/event counters
* Clock timer
e Watchdog timer
Timer output Two outputs
Vector interrupt Maskable 12 intemal and 4 extemnal interrupts
sources Non-maskable Internal interrupt
Power supply voltage Voo=18t055V
Operating ambient temperature Ta=-40t0+85°C
Package * 80-pin plastic QFP (14 x 14 mm)
« B0-pin piastic TQFP (fine pitch) (12 x 12 mm)
4
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1. PIN CONFIGURATION (TOP VIEW)

¢ 80-pin plastic QFP (14 x 14 mm) * B0-pin plastic TQFP (fine pitch) (12 x 12 mm)
uPD78F9418GC-8BT UPD78F9418GK-BE9
EEEEELE ;
S » o S 6 4o - N 8 3 D 0o~ O - aom
diddadskksEg¥sseces
IR AR RREAN AN
Voor O—— 1 60 =—=O P50
BasO—J2 QO 59 fo—e P51
Vico O—3 58 fs—=Q P52
Vies O—4 57— P53
Vie O——15 56 f+—=( P20/SCK/ASCK
Vess O—16 55 f—=0 P21/50/TxD
COM0 O=—7 54 [=—=0 P22/SI/RXD
COM1 O-—{8 §3 t=—=0 P23/CMPTOUTO/TO2
coM2 O=—-J9g 52 f=—=) P24/INTPO/TIO
CoM3 O=—] 10 51 f=—=O P25/NTP1/TI1
S0 O=—H 11 50 »—=O P26/INTP2/TOS
$10~—12 49 |=—=0O P27/INTP3/CPTS5
s2 O=—}13 48 ——O Avss
$3O—14 47 f— PEO/ANIOVCMPING
84 O=——HA 15 46 f=—O P61/ANI{/CMPREF0
85 O=——{16 45— P62/ANI2
s6 O-—17 441=——( P63/ANI3
S70~—118 43[=—O P64/ANI4
S8 O=—119 42 [=—0O P65/ANIS
S9 O=—20 41 +=—— P66/ANI6

510 O-—®
$11 O=-—R
s120-—8
S130-—®
514 O=—R
815 O—8
P9/516 O=—=1
P92/S17 Oa—e{ B
P91/518 O=—«{
P90/S19 O~—={8
P87/S20 O~—un{ ¥
P86/S21 O=—v8
P85/522 O~—+{8
P84/523 O—-{®
P83/S24 O=—+{ 8
P82/S25 Oe—nl®
P81/526 O=—={9
P80/S27 O~—+8

Avoo O——8
AVrer O———18

Cautions 1. In normal operation mode, connect the Ves pin directly to Vsso or Vssi.
2. Connect the AVoo pin to Vooo.
3. Connect the AVss pin to Vsso.
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NEC uPD78F9418
ANIO-ANI6  : Analog input P80-P87 : Port8

ASCK : Asynchronous Serial Input P90-P93 : Portg

AVoo : Analog Power Supply RESET : Reset

AVREF : Analog Reference Voltage RxD : Receive Data

AVss : Analog Ground $0-827 : Segment Output

BIAS : LCD Power Supply Bias Control SCK . Serial Clock

CMPINO : Comparator Input Sl : Serial Input

CMPREF0 : Comparator Reference SO : Serial Output

CMPTOUTO : Comparator Output TIO, TI1 : Timer input

COMO0-COM3: Common Output TO2, TO5 : Timer Qutput

CPT5 : Capture Trigger Input TxD : Transmit Data
INTPO-INTP3 : Interrupt from Peripherais Vooo, Voo1 : Power Supply

KRO-KR5 : Key Retum Vico-Vice : LCD Power Supply
P0O-PO3 : Port O Vep : Programming Power Supply
P20-P27 : Port2 Vsso, Vss1 : Ground

P40-P47 : Port4 X1, X2 : Crystal (Main System Clock)
P50-P53 . Port§ XT1, XT2 : Crystal (Subsystem Clock)
P60-P66 : Port6

8
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NEC uPD78F9418
2. BLOCK DIAGRAM
8-bit TIMER ]
TIOINTPO/P24 —~ cVENTICOUNTER o) PORTO  K—)P00-P03
8-bit TIMER
THANTP1P2S —-| o COUNTER 1[e= PORT2  K—)P20-P27
8-bit TIMER
TO2/CMPTOUTO=—  COUNTER 2 PORT4 K )P4a0-P47
TOSINTP2/P26 =—  16-bit TIMER
CPTSINTPAP27—| COUNTERS [ PORTS PS0-PS3
WATCH TIMER K} égﬁlocgn . ;Lé\:gm PORTe  K—)HPso-Pes
WATCHDOG TIMERK ) ﬁ ﬁ PORT8 K —)Pso-rs7
SCHASCKIP20 1 semiaL ﬁ PORTS  K=>Poo-pe3
SOMDP2 ~—  \reeace K
SIRXD/P22 — RAM
RESET
ANIO/CMPINO/PE0 —= f— X1
ANI1/CMPREFO/P61 =— - ot —xe
ANI2/PG2- — XT1
ANIE/PES A/D CONVERTER —— XT2
AVopo —
AVes — =— INTPO/TIO/P24
AVeer =— INTP1/TI1/P25
INTERRUPT 1o INTP2TOS/P26
$0-515 (] CONTROL | nTParcPTsmer
- =— KRO/P40-KR5/P45
S15/P93-S18/P90 (] LCD
$20/P87-527/P80 ] CONTROLLER/ — CMPTOUTO/TO2/P23
COMPARATOR f=— CMPINO/ANIO/PE0
Vico-Vice Vooo Vasso Ver
BIAS — -
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3. DIFFERENCES BETWEEN THE yPD78F9418 AND MASKED ROM PRODUCTS

The uPD78F9418 is produced by replacing the internal ROM of the masked ROM product with flash memory.
Table 3-1 lists the differences between the uPD78F9418 and masked ROM products.

Table 3-1. Differences between the uPD78F9418 and Masked ROM Products

hemn Fla:hmr:::t'sory Masked ROM product
uPD78F9418 uPD789415 uPD789416 uPD789417

Internal ROM 32 Kbytes 12 Kbytes 16 Kbytes 24 Kbytes
Memory | High-speed RAM 512 bytes

RAM for LCD 28 bytes

display data
IC pin Not provided Provided
Ve pin Provided Not provided

Electrical characteristics

May differ between the flash memory product and masked ROM products.

10
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NEC uPD78F9418
4. PIN FUNCTIONS
4.1 Port Pins
Pin name 1o Function When reset Also used as
P00-P0O3 1o Port 0 Input -
4-bit input/output port
Can be set to either input or output in 1-bit units
When used as an input port, whether the built-in pull-up resistor is to
be used can be specified by software.
P20 o |Port2 input SCK /ASCK
P zl:puvto:w tt!’\e’m‘t ut in 1-bit units SO0
set to either or in 1-bit un
F22 When used as an in::m port, wM‘?e’mer the buitt-in pull-up resistor is to SIRxD
P23 be used can be specified by software. CMPTOUTO/TO2
P24 INTPO/TIO
P25 INTP1/Ti1
P26 INTP2/TOS
P27 INTP3/CPTS
P40-P45 o | Portd input | KRO-KR5
P46, P47 8-bit inputioutput port -
Can be set to either input or output in 1-bit units
When used as an input port, whether the built-in puil-up resistor is to
be used can be spacified by software.
P50-P53 o Port5 Input -
4-bit N-channel open-drain input/output port
Can be set 10 either input or output in 1-bit units
P60 Input | Port6 Input ANIO/CMPING
P61 7-bit input-only port ANI1/CMPREF0
P62-P66 ANI2-ANI6
P80-P87 /0 Port 8 Input $§27-820
8-bit inputioutput port
Can be set to either input or output in 1-bit units
When used as an input port, whether the built-in pull-up resistor is to
be used can be specified by software.
P90-P93 1o Port 9 input $19-S16
4-bit input/output port
Can be set to elther input or output in 1-bit units
When used as an input port, whether the built-in pull-up resistor is to
be used can be specified by software.
1
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4.2 Non-Port Pins

Pin name 1o Function When reset Also used as
INTPO input | Extemal interrupt input for which effective edges Input P24/T10
INTP1 (rising and/or falling edges) can be specified P25/T11
INTP2 P26/TO5
INTP3 P27/CPTS
KRO-KR5 Input Key return signal detection Input P40-P45
Si Input | Serial data input to serial interface Input P22/RxD
SO Output | Serial data output from serial interface Input P21/TxD
SCK 0 Serial clock input/output for serial interface Input P20VASCK
ASCK input | Serial clock input to asynchronous serial interface Input P20/ SCK
RxD Input Serial data input to asynchronous serial interface Input P22/St
TxD Output | Serial data output from asynchronous serial interface Input P21/SO
TI0 Input Extemal count clock input to 8-bit timer (TMO) Input P24/INTPO
™ input External count clock input to 8-bit timer (TM1) input P25/INTP1
TO2 Output | 8-bit timer (TM2) output input P23/CMPTOUTO
TO5 Output | 16-bit timer (TM5) output Input P26/INTP2
CPTS input | Capture edge input Input P27/INTP3
CMPTOUTO Output | Comparator output Input P23/TO2
CMPINO input | Comparator input input P60/ANIO
CMPREFO Input | Comparator reference voitage input Input P61/ANI
ANIO Input | A/D converter analog input Input P60/CMPINO
ANI1 P61/CMPREFO
ANI2-ANI6 P62-P66
AVrer - AJD converter reference voltage - -
AVss - A/D converter ground potentiat - -
AVoo - A/D converter analog power supply - -
S0-S15 Output | LCD controlier/driver segment signal output Output -
$16-S19 input P93-P90 -
$§20-827 P87-P80
COMO-COM3 | Output | LCD controlier/driver common signal output Output -
Vico-Vicz - LCD driving voltage - -
BIAS - Supply voltage for LCD driving - -
X1 input | Connected to crystal for main system clock oscillation - -
X2 - - -
XT1 Input | Connected to crystal for subsystem clock oscillation - -

,XT2 - - -
RESET Input | System reset input Input -
Vooo - Positive supply voitage for ports - -
Voo1 - Positive supply voitage for circuits other than ports - -
Vsso - Port section ground potential - -
Vss1 - Ground potential of circuits other than ports - -
Vre - Pin for setting flash memory programming mode. - -

Apply a high voltage to write or verify a program.
In normal operation mode, connect the Vee pin directly to Vsso or
Vss1.

12
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4.3 Pin Input/Output Circuits and Handling of Unused Pins

Table 4-1 lists the types of input/output circuits for each pin and explains how unused pins are handled.
Figure 4-1 shows the configuration of each type of input/output circuit.

Table 4-1. Type of input/Output Circuit for Each Pin and Handling of Unused Pins

Pin name /O circuit type 110 Recommended connection of unused pins
P00-PO3 5-H 7, 0] Separately connected to Vooo, Voo, Vsso, OF Vsst via respective resistors
P20/ SCK /ASCK 8-C
P21/SO/TxD
P22/SI/RxD
P23/CMPTOUTO/TO2 10-B
P24/INTPO/TIO 8-C
P25/NTP1/TI1
P26/INTP2/TO5
P27NNTP3/CPTS
P40/KRO-P45/KR5
P46, P47 5-H
P50-P53 13-T
P60/ANIO/CMPINO 8-D Input
P6&1/ANI1/CMPREF0
P62/ANI2-P66/ANI6 9-C
P80/S27-P87/S20 17-F "o
P90/S19-PO3/S16 .
S0-S15 178 Output | Open
COMO0-COM3 18-A
Vico-Vice - -
BIAS Open(anemﬁvely.mlectedissoorvaiaaresistorNependenﬂy
of the other pins, when none of Vico to Vice are used, however)
1 input | Connected to Veso o Vsr, via a resistor, independentl of the cther pins
T2 - Open
RESET 2 input | -
Vee - - Connected directly to Vsso or Vas:

13
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Figure 4-1. Pin Input/Output Circuits (1/2)
Type 2 Type 9-D
-
P-ch
IN O—y
N-ch S ;;
IN AVSSTT e
(Threshold voitage)
Schmitt trigger input with hysteresis Input
L enable
Comparator

Type §-H Vooo

Pull-up
enabie > ' P-ch

Type 10-B
Vooo

Pull-up
enable Do ' P-ch
Vooo
oot | e
INNOUT
Nch
Vsso

drai
m'm'n

._“0@_

Type 13-T ]

—CO INOUT
Data
Output disaple ———J Y—] [ N-ch

Vsso

R & e T

Input buffer withstanding intermediate strength

Type 8-C Type 17-B 0
Vies M
-l
e Pch
Comparator vl
IN O—p Pech Yo el e
N-ch -
—,—AV ;
s SEG
VRer data ouT
(Threshold voitage)
-
v P-ch[F] N-ch
E Input e N-ch L]
enable -

Vss: J; LL’

_I
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Figure 4-1. Pin Input/Output Circuits (2/2)

Type 17-F Vooo Type 18-A -
Vico
-
P-ch
Puli |
-up ‘Dc ~| [~ P<h Vies Nh
Vooo - —-I >O—

$

Pch N
=g é’fh E— o our
OINOUT | CcoM Neh, P
data —
ouput T o] - e Pch T
disable Vew Vies *B}“
N-ch
-
Input ’L_LU\
Vss1 -

g

L]
SEG ____ e
data WDA Poh

disable ke
=T~ N-ch
Vas: -

15
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5. CPU ARCHITECTURE
5.1 Memory Space
The uPD78F9418 can each access up to 64 Kbytes of memory space. Figure 5-1 shows the memory map.

Figure 5-1. Memory Map

FFFFH
Special function register
256 x 8 bits
FFOOH
FEFFH
Internal high-speed RAM
512 x 8 bits
FDOOH
FCFFHL L
FA1CHL Unusable ¥
FA1BH
RAM space for LCD
display data
Data memory space FAOOH 28 x 8 bits /7FFFH
FOFFH[ 1
8000HT Unusable B
7FFFH
= Program area Bt
0080H
Programmemory | intemal flash memory L 007FH
space i 32768 x 8 bits CALLT table area
0040H
003FH
0024H Program area
0023H
Vector table area
0000H 0000H

16
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52 Data Memory Addressing
The uPD78F9418 is provided with a wide range of addressing modes to make memory manipulation as efficient
as possible. A data memory area (FDOOH to FFFFH) can be accessed using a unique addressing mode according to

its use, such as a special function register (SFR). Figure 5-2 iliustrates the data memory addressing modes.

Figure 5-2. Data Memory Addressing Modes

FFFFH
Special fu;;:gc:(ner%?iéter (SFR) SFR addressing
FF20H
FF1FH[" """ ="====°-=7===77°=°° T S 1
FFOOH
FEFFH
Internal high-speed RAM Short direct addressing
512 x 8 bits
FE20H| __ __ o _____1]
FE1FH
FDOOH
FCFFH Direct addressi
FA1 CH:: Unusabie ﬁ: "
FA1BH Register indirect addressing
Based addressing
RAM space for LCD display data
28 x 8 bits
FAOOH
F8FFH
T Unusable ¥
8000H
7FFFH
= Internal flash memory L
32 768 x 8 bits i
0000H

17
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5.3 Processor Registers
5.3.1 Controlier registers

(1) Program counter (PC)
The PC is a 16-bit register for holding address information that indicates the next program to be executed.

Figure 5-3. Program Counter Configuration

15
PC |

{(2) Program status word (PSW)
The PSW is an 8-bit register for holding the status of the CPU according to the results of instruction execution.

Figure 5-4. Program Status Word Configuration

7 0

PSWLlE]z]oIAclo]o]1cﬂ

(a) Interrupt enable flag (IE)
IE is used to control whether interrupt requests are to be accepted by the CPU.

(b) Zero fiag ()
Zis set (1) if the result of operation is zero. Otherwise, it is reset (0).

(c) Auxiliary carry flag (AC)
AC is set (1) if the result of the operation has a carry from bit 3 or a borrow to bit 3. Otherwise, it is reset (0).

(d) Carry flag (CY)
CY is used to indicate whether an overflow or underflow has occurred during the execution of a subtract or

add instruction.

(3) Stack pointer (SP)
SP is a 16-bit register for holding the start address of a stack area. The stack area can be specified only in an

area (FDOOH to FEFFH) of built-in high-speed RAM.
Figure 5-5. Stack Pointer Configuration
0

. ]

Caution A RESET Input makes the SP content undefined. Before executing an instruction, always
initialize the SP.

18
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5.3.2 General-purpose registers

Each device has eight 8-bit general-purpose registers (X, A, C, B, E, D, L, and H).

These registers can be used as 16-bit registers (two 8-bit registers used in pairs like AX, BC, DE, and HL) as well
as ordinary 8-bit registers.

These registers are identified using functional register names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and
absolute register names (R0 to R7 and RPO to RP3).
Figure 5-6. General Register Configuration

(a) Absoiute register names

16-bit processing 8-bit processing

R7

AP3
Ré6
R5

RP2
R4
R3

RP1
R2
R1

RPO
Ro

15 0 7 0

{(b) Functional register names

16-bit processing 8-bit processing

H

HL
L
D

DE
E
B

BC
(o]
A

AX
X

15 0 7 0

19
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5.3.3 Special function registers (SFRs)

These registers differ from general-purpose registers in that they have special functions. The special function
registers are mapped into a 256-byte space from FFOOH to FFFFH.

Like the general-purpose registers, the special function registers can be manipulated by means of
arithmetic/logical instructions, transfer instructions, and bit manipulation instructions. Each special function register
can be manipulated in units of 1, 8, or 16 bits.

The method used to specity a register depends on the number of bits that are manipulated simultaneously, as
shown below:

+ 1-bit manipulation
Code a symbol reserved by the assembler in the operand (sfr.bit) of a 1-bit manipulation instruction. The
address can also be specified.

+ 8-bit manipulation
Code a symbol reserved by the assembler in the operand (sfr) of an 8-bit manipulation instruction. The
address can also be specified.

« 16-bit manipulation
Code a symbol reserved by the assembler in the operand of a 16-bit manipulation instruction. When
specifying an address, specify an even-number address.

Table 5-1 lists the special function registers. The table includes the following items:

e Symbol
Indicates the address of the corresponding built-in special function register. The symbol is reserved by the
assembier or defined in the sfrbit.h header file by the C compiler. The symbol can be coded as an operand of
an instruction when an assembler or integrated debugger is used.
+ RIW
Indicates whether the corresponding special function register can be read or written.
RW: Can be both read and written
R : Readonly
W : Wirite only
¢ Number of bits manipulated simultaneously
Indicates whether the corresponding special function register can be manipulated in units of 1, 8, or 16 bits.
+ When reset
indicates the status of the corresponding register when RESET is input.

In the special function register formats in this document, a circled bit number indicates that the corresponding bit
name is reserved by the assembler or is defined in the sfrbit.h header file by the C compiler.
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Table 5-1. Special Function Registers (1/2)

Number of bits manipulated simultaneously
Address | Special function register (SFR) name | Symbol | RW - When reset
1 bit 8 bits 16 bits
FFOOH | Porto PO AW o ) - 00H
FFO2H | Port2 P2 o) o) -
FFO4H | Port4 P4 ) ) -
FFO5H | Ports P5 O O -
FFOGH | Port6 P6 R O 0 -
FFO8H | Port8 P8 RW O O -
FFOSH | Porto P9 o) o) -
FF10H | Transmission shift register TXS |SI00) W - O - FFH
Reception buffer register RXB R - O - Undefined
FF14H | 10-bit A/D conversion resuit ADCR RW - o™
register
FF15H
FF16H | 16-bit compare register 5 oRSIL w - s O~ | FFrrH
FF17H CRSOH
FF18H | 16-bit timer register 5 T™5 R - —tor o™ | ooooH
FF19H
FF1AH | 16-bit capture register 5 TCP5 - St O™ | undefined
'FF1BH
FF20H | Port mode register 0 PMO W O @) - FFH
FF22H | Port mode register 2 PM2 O o) -
FF24H | Port mode register 4 PM4 O O -
FF25H | Port mode register 5 PM5 /o) O -
FF28H | Port mode register 8 PM8 O O -
FF20H | Port mode register 9 PM9 [e) o) -
FF42H | Timer clock selection register 2 TCL2 - O - 00H
FF48H | 16-bit timer mode control register 5 | TMC5 o) o) -
FF4AH | Clock timer mode control register WTM O O -
FF4EH | Comparator mode register 0 CMPRMO O O -
FFS0H | 8-bit compare register 0 CR0O w - @) - Undefined
FF51H | 8-bit timer register 0 T™MO R - O - 00H
FF53H | 8-bit timer mode control register 0 | TMCO RW O O -
FFS54H | 8-bit compare register 1 CR10 w - O - Undefined
FFSSH | 8-bit timer register 1 T™M1 R - O - 00H

Notes 1. When read with an 8-bit memory manipulation instruction, the eight high-order bits of the 10-bit
conversion result are read.
2. CR50, TMS, and TCP5 are designed for 16-bit access. They can also be accessed in 8-bit mode,
however. In 8-bit access mode, use direct addressing.
3. 16-bit access is allowed only with short direct addressing.

21
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Table 5-1. Special Function Registers (2/2)
Address | Special function register (SFR) name Symbol Number of bits manipulated simultaneously When reset
1 bit 8 bits 16 bits
FF57H | 8-bit timer mode control register 1 | TMC1 O O - 00H
FF58H | 8-bit compare register 2 CR20 - @) - Undefined
FF59H | 8-bit timer register 2 ™2 - ) - 00H
FF5BH | 8-bit timer mode control register2 | TMC2 O O -
FF70H | Asynchronous serial interface ASIM O O -
mode register
FF71H | Asynchronous serial interface ASIS - O -
status register
FF72H | Serial operation mode register 0 CSIMO O (@) -
FF73H | Baud rate generator control register | BRGC - O -
FF80H | A/D converter mode register ADM O (@) -
FF84H | A/D input selection register ADS O O -
FFBOH | LCD display mode register LCDM O O -
FFB1H | LCD port selector LPS O O -
FFB2H | LCD clock control register LCDC @) ®) -
FFEOH | Interrupt request flag register 0 iFO O (@) -
FFE1H | Interrupt request flag register 1 IF1 O O -
FFE4H | Interrupt mask fiag register 0 MKO O O - FFH
FFESH | Interrupt mask fiag register 1 MK1 O O -
FFECH | External interrupt mode register 0 INTMO - O - 00H
FFEDH | Extemal interrupt mode register 1 INTM1 - @] -
FFFOH | Subsystem clock oscillation mode | SCKM O 0] -
register
FFF2H | Subclock controt register css @) O -
FFF3H | Pull-up resistor option register 1 PU1 O O -
FFF4H | Pull-up resistor option register 2 PU2 O O -
FFF5H | Key retum mode register KRM O O -
FFF7H | Pull-up resistor option register 0 PUO O O -
FFFOH | Watchdog timer mode register WDTM O O -
FFFAH | Oscillation settiing time selection OSTS - O - 04H
register
FFFBH | Processor clock control register PCC O O - 02H
22
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6. PERIPHERAL HARDWARE FUNCTIONS

6.1 Ports

6.1.1 Port functions

The uPD78F9418 is provided with the ports shown in Figure 6-1. These ports are used to enable several types of
control. Table 6-1 lists the functions of each port.

These ports, while originally designed as digital input/output ports, can also be used for other functions, as
summarized in Chapter 4.

Figure 6-1. Port Types

-~——P50 P00 fo——=
Port5 Port 0
——=1 P60 P20 j+—
——— pt——— -
—e—ie P
Port6) — - Port 2
— fr———
P66 e
P27 fo—u |
~——=1 P80 P40 fo——
e P
il ammm———
——— —
Port 8 ¢ -— | Port 4
-y aadE—
e aandmmmm—
-1 P87 P47 fo—e
~——={ P90
-
Port 9 _-—
~——1Pg3
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Table 6-1. Port Functions

Port name

Pin name

Description

Port 0

P00-P03

Input/output port. Each bit of the port can be separately specified as being for input or output.
A port used for input can be connected to an internal pull-up resistor by means of software
specification.

Port 2

P20-P27

Input/output port. Each bit of the port can be separately specified as being for input or output.
A port used for input can be connected to an internal puli-up resistor by means of software
specification.

Port 4

P40-P47

Input/output port. Each bit of the port can be separately specified as being for input or output.
A port used for input can be connected to an internal pull-up resistor by means of software
specification.

Port5

P50-P53

N-channel open-drain input/output port. Each bit of the port can be separately specified as
being for input or output.

Port 6

P60-P66

Input-only port

Port 8

P80-P87

Inputioutput port. Each bit of the port can be separately specified as being for input or output.
A port used for input can be connected to an intemal pull-up resistor by means of software

specification.

Port9

P90-P93

Input/output port. Each bit of the port can be separately specified as being for input or output.
A port used for input can be connected to an intarnal pull-up resistor by means of software

specification.

24

BB Lu2?525 0118371 31 mm




NEC uPD78F9418

6.1.2 Port configuration
The hardware configuration of the ports is as follows.

Table 6-2. Port Configuration

ltem Configuration
Control register Port mode register (PMm, wherem =0, 2, 4, 5, 8, or 9)
Puli-up resistor option register (PUO to PU2)
Port pins Total: 43 (36 input/output and 7 input-only pins)
Pull-up resistors Total: 32 (internal pull-up resistors can be used as specified by software)

Figure 6-2. Basic Port Configuration

Voo
WReu
~ l |
& Note p—l P-ch
RD ‘
_§ WRront
E J\ Output latch
E O (Pron) ———© Pmn
WReun
l PMmn

B

Note Each bit of the pull-up resistor option registers (PUO to PU2)
PUQO and PU04 for PUO
PU120 to PU127 for PU1
PU280, PU282, PU284, PU286, PU290, and PU292 for PU2
For details, see (2) in Section 6.1.3.

Caution Figure 6-2 shows the basic configuration of the inputioutput ports. The configuration differs
depending on the functions assigned to the dual-function pins.

Remark PMmn: Bit n of port mode registerm, wherem=0,2,4,5,8,0r9, andn=0to 7
Pmn : Bitnof potm
RD : Port read signal
WR : Port write signal
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6.1.3 Port function control registers
The following two types of registers are used to control the ports.

* Port mode registers (PM0, PM2, PM4, PM5, PM8, and PM9)
* Pull-up resistor option registers (PUO to PU2)

(1) Port mode registers (PM0, PM2, PM4, PM5, PM8, and PM9)
The port mode registers separately specify each port bit as being for input or output.
Each port mode register is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input writes FFH into the port mode registers.

When port pins are used for secondary functions, the corresponding port mode register and output latch must
be set or reset as described in Table 6-3.

Caution When port 2 is acting as an output port, and its output level is changed, an interrupt
request flag is set, because this port is also used as the input for an external interrupt.

To use port 2 in output mode, therefore, the interrupt mask flag must be set to 1 in
advance,
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Table 6-3. Port Mode Register and Output Latch Settings for Using Secondary Functions

Pin name Secondary function PM>xx
Name Input/output
P23 CMPTOUTO Output 0
TO2 Output 0
P24 INTPO Input 1
Tio Input 1
P25 INTP1 Input 1
™ input 1
P26 INTP2 input 1
TOS Output 0
P27 INTP3 Input 1
CPT5 Input 1
P40-P45™™ KRO-KR5 Input 1
P60 ANIO Input 1
CMPINO Input 1
P61 AN Input 1
CMPREF0 Input 1
P62-P66 ANI2-ANI6 input 1
P80-P87 §27-520 Output 0
P90-P93 $19-516 Output 0

Note To use the secondary functions, set the key retum mode register (KRM) to 1.

(See (6) in Section 7.3.)

Caution When port 2 is being used as a serial interface, It is necessary to specify whether the port is an
input or output port, and to set the output latch accordingly. See Table 6-13 for an explanation

of how to make this specification.

Remark x : Don't care

PMxx : Port mode register

Pxx : Port output latch
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28

Figure 6-3. Port Mode Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenresst RMW
o [ T [0 o owlowcow]  rreon e
o e R e
PMs |PM47|PMas|PMas |PmaslPmaa[pmaz[Pmat]Pmao]  Fr2an FRH AW
o [T [ 7 [ [epmeme] o o
PM8 |PMs7|PMas | PMas |PMaa PMBa PMe2 PMat [PMao]  FrzeH  FRH Rw
Mo | 1 | 1 [ 1 | 1 [pmoalemoz]emor]pmso]  Fr2on FRH RW
[PMmn Pmn pin input/output mode selection

(m=0,2,4,58,0r%n=017)

0 | Output mode (output buffer ON)

1 | Input mode (output butier OFF)

(2) Pull-up resistor option registers (PUO to PU2)

These registers are used to specify whether an intemal pull-up resistor is to be used at each port. An intemnal
pull-up resistor can be used only for a port that is in input mode and for which the use of the intemal pull-up
resistor is selected using the corresponding pull-up resistor option register. If a port is in output mode, an
intemal putl-up resistor is not used with it, even if the use of an internal pull-up resistor has been specified
using the corresponding option register. The same applies when the port pin is used for a secondary function.

PUO to PU2 are manipulated using a 1-bit or 8-bit mémory manipulation instruction.

A RESET input clears PUO to PU2 to O0H.
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Figure 6-4. Format of Pull-Up Resistor Option Register 0

Symbol 7 6 5 @ 3 2 1 (9 Address Whenreset RW
PUOf 0| oo lPuos| o | o | o lPuoo|  FrF7H 00H RW
PUOM

Pm intemal pull-up resistor selectionNot®

{m=0or4)

0 | intemnal pull-up resistor not used

1 | intemal pull-up resistor used

Note PUQ selects whether intemal pull-up resistors are to be used in 8-bit units, except for port 0, for which

intemal pull-up resistors can be used with only four bits (P00 to P03).

Caution Bits 1, 2, 3, 5, 6, and 7 must be fixed to 0.

Figure 6-5. Format of Pull-Up Resistor Option Register 1

smol D ® ® ®@ ® ® ® © Address  When reset

RW
PU1 |Pu127|Pu126|Pu125|Pu124|Pu123|Pu122|Pu121 Putzo]  FFFaM 00H RW
PU12m| P2 intemal pull-up resistor selectiono®
0 {intemal pull-up resistor not used
1 Intemal pull-up resistor used
Note PU1 selects whether intemal pull-up resistors are to be used in 1-bit units.
Figure 6-6. Format of Pull-Up Resistor Option Register 2
Symol 7 6 B® @ @ @ O @ Address Whenreset RMW
Puz | o | o |PuzszlPuzsolPuzsslpuzulpum[wzaq FFF4H 00H RW
PU2mn| Pm intemal puli-up resistor selectionNote

(m=8or9n=0,2,4,o0r6)

0 | intemal pull-up resistor not used

1 | Internal pull-up resistor used

Note PU2 selects whether internal pull-up resistors are to be used in 2-bit units {bit n and bit n+1).

Caution Bits 6 and 7 must be fixed to 0.
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6.2 Clock Generator

6.2.1 Clock generator functions
The clock generator generates the clock pulse to be supplied to the CPU and peripheral hardware. There are two

types of system clock oscillators:

¢ Main system clock oscillator
This circuit generates a frequency of 1 to 5.0 MHz. Oscillation can be stopped by executing the STOP

instruction or by using the processor clock control register.
* Subsystem clock oscillator
This circuit generates 32.768 kHz. Oscillation can be stopped by using the suboscillation mode register.

6.2.2 Clock generator configuration
The clock generator consists of the following hardware.

Table 6-4. Clock Generator Configuration

item Configuration
Controi register Processor clock controt register (PCC)
Suboscillation mode register (SCKM)
Subclock control register (CSS)
Oscillators Main system clock oscillator
Subsystem clock oscillator
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Figure 6-7. Clock Generator Block Diagram

L Intenal bus

3

FRC | SCC

XT1 ©@—=| Subsystem
clock
XT2 ©@—— oscillation

Suboscillation mode

register

X1©—={ Mainsystem
X2@— oscillation

fxr 8-bit timer 2
Clock timer
LCD dlock
Prescaler
V2 . Clock for
—__ peripheral
clock Prescaler fa hardware
fx 2
&
22 -
<) .
T | | standby Wait | _ CPU clock
£ controller controlier [ (fery)
»
R
STOP mcclpeet| | cus [csso
Processor clock Subclock control
control register register
L Intemal bus T
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6.2.3 Clock generator control registers
The clock generator is controlled using the following registers.

* Processor clock control register (PCC)
* Suboscillation mode register (SCKM)
¢ Subclock control register (CSS)

(1) Processor clock control register (PCC)
The PCC selects a CPU clock and specifies a corresponding frequency division ratio.
Itis manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input loads 02H into the PCC.

Figure 6-8. Processor Clock Control Register Format

Symbol 7 6 5 4 3 2 1 0 Address When reset R/W
pcc [Mcc| o [ o | o o] o lpcc| o FFFBH 02H AW
MCC Control of main system clock oscillator operation

0 | Operation enabled
1 | Operation disabled

€SS0 |PCC1 CPU clock (fcru) selectionNote
0 | 0 [&x (028
0 1 |22 (0.8us)
1 0 |bal2 (61pus)

Note A CPU clock is selected by a combination of the PCC1 flag in the processor clock control register (PCC)
and the CSSO0 fiag in the subclock control register (CSS). (See (3) in Section 6.2.3.)

Caution Bit 0 and bits 2 to 6 must be fixed to 0.

Remarks 1. fx : Main system clock oscillation frequency
2. fxt: Subsystem clock oscillation frequency
3. The parenthesized values apply to operation with fx = 5.0 MHz or fxt = 32.768 kHz.
4. Minimum instruction execution time: 2 fcpu
e fecru=02pus: 04 pus
e fcru=08us: 1.6 us
e fecru=61us : 122 us

32
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(2) Suboscillation mode register (SCKM)
The SCKM selects a feedback resistor for the subsystem clock, and controis the oscillation of the clock.

It is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the SCKM to 00H.

Figure 6-9. Subosciliation Mode Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset R/W
sckM | o | o | o | o | o | o [rAc]scc]  Frrom 00H AW
FRC Feedback resistor selection

0 | Intemal feedback resistor used

1 Internal feedback resistor not used

ScC Control of subsystem clock oscillator operation
0 | Operation enabled
1 | Operation disabled

Caution Bits 2 to 7 must be fixed to 0.
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(3) Subclock control register (CSS)
The CSS specifies whether the main system or subsystem clock oscillator is to be selected. It also specifies
how the CPU clock operates.
It is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the CSS to 00H.

Figure 6-10. Subclock Control Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
css| o | o | cis [csso| o | o] o | o | Frrom 00H R/whote

CLS CPU clock operation status

0 | Operation based on the output of the divided main system clock
1 Operation based on the subsystem clock

CSSo Selection of the main system or subsystem clock oscillator

0 | Divided output from the main system clock oscillator

1 | Output form the subsystem ciock oscillator

Note Bit 5 is read-only.

Caution Bits 0, 1, 2, 3, 6, and 7 must be fixed to 0.
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6.3 16-Bit Timer/Counter

6.3.1 16-Bit timer/counter functions
The 16-bit timer/counter (TM5) has the following functions.

(1) Timer interrupt
An interrupt is generated if the TM5 count matches a comparison value.

(2) Timer output
The timer output can be controlied if the count matches a comparison value.

(3) Count capture
The count in TM5 is captured into the caplure register in synchronization with a capture trigger.

6.3.2 16-bit timer/counter configuration
The 16-bit timer/counter (TM5) consists of the following hardware.

Table 6-5. 16-Bit Timer/Counter Configuration

em Configuration
Timer register 16 bits x 1 (TM5)
Register Compare register : 16 bits x 1 (CR50)

Capture register : 16 bits x 1 (TCP5)
Timer output 1 (TO5)

Control register | 16-bit timer mode control register 5 (TMCS)
Port mode register 2 (PM2)

Figure 6-11. 16-Bit Timer/Counter Block Diagram

S intemal bus *%

16-bit timer mode
control register 5
TOF5(CPT51 TOCS|TCLS1|TCL50I TOES)
T [ T
\V4
16-bit compare register 5 (CRS0)
{} Match 16-bit timer mode control register 5
INTTM5
fx—e = ﬂ
8 : . OVF
2 16-bit timer register 5 (TM5)—
CPT5/P27 Edge 16-bit capture 16-bit counter
ANTP3 ©— detgcsion [ register 5 (TCP5) ||  read butter

- v v
& Intermal bus K
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(1) 16-bit compare register 5 (CR50)
A value specified in CRS50 is compared with the count in 16-bit timer register 5 (T Ms). If they match, an interrupt
request (INTTM5) is issued.
CR50 is set using an 8-bit or 16-bit memory manipulation instruction. Any value from 0000H to FFFFH can be

set.
A RESET input loads FFFFH into CR50.

Cautions 1. CR50 is designed to be manipulated using a 16-bit memory manipulation instruction. It
can also be manipulated using 8-bit memory manipulation instructions, however. When
an 8-bit memory manipulation instruction is used to set CR50, it must be in a direct
addressing access mode.

2. To re-set CR50 during count operation, it is necessary to disable interrupts in advance,
using an interrupt mask flag register 1 (MK1). It is also necessary to disable inversion of
the timer output data, using 16-bit timer mode control register 5 (TMCS5).

(2) 16-bit timer register 5 (TM5)
TMS is used to count the number of pulses.
The contents of TM5 are read using an 8-bit or 16-bit memory manipulation instruction.
A RESET input clears TM5 to 0000H. '

Cautions 1. The count becomes undefined when STOP mode is deselected, because the count
operation is performed before oscillation settles.
2. TMS is designed to be manipulated using a 16-bit memory manipulation instruction. it can
also be manipulated using 8-bit memory manipulation instructions, however. When an 8-
bit memory Instruction is used to manipulate TM5, it must be in a direct addressing
access mode.
3. When an 8-bit memory manipulation instruction is used to manipulate TM5, the lower and
upper bytes must be read as a pair, in this order.

(3) 16-bit capture register 5§ (TCP5)
TCP5 captures the contents of 16-bit timer 5 (TM5).
It is set using an 8-bit or 16-bit memory manipulation instruction.
A RESET input makes TCP5 undefined.

Caution TCPS is designed to be manipulated using a 16-bit memory manipulation instruction. It can
also be manipulated using 8-bit memory manipulation instructions, however. When an 8-bit
memory manipulation instruction is used to manipulate TCP5, it must be in a direct
addressing access mode.

(4) 16-bit counter read buffer
This buffer is used to latch and hold the count for 16-bit timer 5 (TM5).
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6.3.3 16-bit timer/counter contro! registers
The 16-bit timer/counter (TM5) is controlled by the following registers.

* 16-bit timer mode control register 5 (TMC5)
* Port mode register 2 (PM2)

(1) 16-bit timer mode control register 5 (T MC5)
TMCS controls the count clock and capture edge settings.
TMCS is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears TMCS to 00H.
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Symbol 7 ®

Figure 6-12. 16-Bit Timer Mode Control Register 5 Format

5 4 3 2

1 @ Address  When reset

TMC5 {TODS | TOF5 (CPT51/CPT50{TOCS [TCLS1[TCLS0, TOES |~ FFagH  00H

RW
R/WNote 1

IToosl Causes the 16-bit imer output data to be held.

TOF5 Overflow flag control

0 | Reset or cleared by software

1 | Set when the 16-bit timer overflows
ICPT51CPT50 Capture edge selection

0 0 | Capture operation disabled

0 1 | Captured at the rising edge at the CPT5 pin

1 0 | Captured at the falling edge at the CPT5 pin

1 1 | Captured at both the rising and faliing edges at the CPT5 pin
TOC5 Timer output data inversion control

0 | inversion disabied

1 Inversion enabled

CL51|TCL50] 16-bit timer register 5 count clock selection
] 0 [fx (5.0MHz)Now2
0 1| /25 (156.3 kHz)Now 3
Other settings | Not to be set
TOES 16-bit timer/counter 5 output contro!

0 { Output disabled (port mode)

1 Output enabled

Notes 1. Bit 7 is read-only.
2. if the count clock is set to fx (TCL51 = 0, TCL50 = 0), the capture function cannot be used. To read the

timer output, the CPU clock must be set to the main system clock high-speed mode (PCC1 = 0, CSS0
= 0). (See Figure 6-8.)
3. To read the timer output, the CPU clock must be set to the main system clock (PCC1 =0, CSS0 =0 or
PCC1 =1, CSS0 =0). (See Figure 6-8.)

Remarks 1. fx: Main system clock oscillation frequency
2. The parenthesized values apply to operation at fx = 5.0 MHz.
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{2) Port mode register 2 (PM2)
PM2 specifies whether each bit of port 2 is used for input or output.
To use the P26/INTP2/TOS pin for timer output, the PM26 and P26 output latches must be reset to 0.
PM2 is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input loads FFH into PM2.

Figure 6-13. Port Mode Register 2 Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
PM2 PM27|PM26 | Pm25 | PM24 | PM23 | PM22 | Pm21 | szﬂ FF22H FFH AW
PM26 P26 pin input/output mode selection

0 | Output mode (output buffer ON)
1 Input mode (output buffer OFF)

39
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6.4 8-Bit Timer/Event Counter

6.4.1 8-bit timer/event counter functions
The uPD78F9418 has two timer/event counters (TMO and TM1) and one timer counter (TM2). Readers who are

seeking a description of TM2 should read the term “timer/event counter” as “timer counter.”
The 8-bit timer/event counters (TMO, TM1, and TM2) have the foliowing functions.

(1) 8-bit interval timer
This timer causes interrupts to be issued at specified intervals.

(2) External event counter (TM0 and TM1)
. This counter is used to count the number of pulses input from an external source.

(3) Square wave output (TM2 only)
A square wave of any frequency can be output.

Table 6-6. 8-Bit Timer/Event Counter Types and Functions

= TMO T™M1 T™M2
Type Interval timer T One channel One channel One channel
External event counter O O X
Function Timer output X x O
interrupt request O O O

6.4.2 8-bit timer/event counter configuration
The 8-bit timer/event counter consists of the following hardware.

Table 6-7. 8-Bit Timer/Event Counter Configuration

ltem Configuration
Timer register 8 bits x 3 (TMO, TM1, TM2)
Register Compare registers: 8 bits x 3 (CR00, CR10, CR20)
Timer output 1(TO2)
Control register 8-bit imer mode control registers 0, 1, 2 (TMCO, TMC1, TMC2)
Port mode register 2 (PM2)

40
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Figure 6-14. 8-Bit Timer/Event Counters 0 and 1 (TMO and TM1) Block Diagram
L Intemal bus T
8-bit compare register
(CRn0)
Ll v
ﬁ INTTMn
Count g
n N——— 8-bit timer register (TMn
clackNote s ooister (Thin)
@_. Clear
Selector [~—
12
TCEn |TCLn1)TCLnO
8-bit timer mode control register n

s

3

Intemal bus

~

Note /2", fx/2°, TIO/P24/INTPO for TMO
/2, tx/2*, TI/P25/INTP1 for TM1

Remark n=0or1
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Figure 6-15. 8-Bit Timer Counter 2 {TM2) Block Diagram

L Internal bus S
3!

8-bit compare register P23 output
(CR20) latch PM23

4wt
INTTM2

bz i1
5 . 0 . 3
/27— g 8-bit hr(preh; gglster § _-. ‘ . TO2CMPTOUTY
3 ° P23
xr 1CIear @
Selector
4’2
TCE2 |TCL21|TCL20| TOE2
N/ 8-bit timer mode control register 2

§ Internal bus \

Note See Section 6.8 for details of the comparator.

(1) 8-bit compare register n (CRn0)
A value specified in CRnO is compared with the count in 8-bit timer register n (TMn). If they match, an interrupt

request (INTTMn) is issued.
CRnO is set using an 8-bit memory manipulation instruction. Any value from 00H to FFH can be set.
A RESET input makes CRn0 undefined.

Remark n=0t02

(2) 8-bit timer register n (TMn)
TMn is used to count the number of pulses.
lts contents are read using an 8-bit memory manipulation instruction,
A RESET input clears TMn to 00H.

Remark n=0to2
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6.4.3 8-bit timer/event counter control registers
The 8-bit timer/event counter is controlled by the following registers.

¢ 8-bit timer mode control registers 0, 1, and 2 (TMCO, TMC1, and TMC2)
* Port mode register 2 (PM2)

(1) 8-bit timer mode control register 0 (TMC0)
TMCO determines whether to enable or disable 8-bit timer register 0 (TMO) and specifies the count clock for TMO.

TMCO is set using a 1-bit or 8-bit memory manipulation instruction,
A RESET input clears TMCO to 00H.

Figure 6-16. 8-Bit Timer Mode Control Register 0 Format

Symbol @ 6 5 Address Whenreset RW
™CO [TCEo| o | o ] o | o hcm}rcn.oo] oj FFS53H 00H AW
TCEO 8-bit imer register 0 operation control

0 | Operation disabled (TMO is cleared to 0.)
1 | Operation enabled

CLO1|TCLOO! 8-bit timer register 0 count clock selection
0 0 | 128 (78.1 kHz)
0 1 | /29 (9.77 kHz)
1 0 | Rising edge of TIO
1 1 | Falling edge of Ti0

Caution Always stop the timer before setting TMCO.

Remarks 1. fx: Main system clock oscillation frequency
2. The parenthesized values apply to operation at fx = 5.0 MHz.
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(2) 8-bit timer mode control register 1 (TMC1)
TMC1 determines whether to enable or disable 8-bit timer register 1 (TM1) and specifies the count clock for TM1.
TMC1 is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears TMC1 to 00H.

Figure 6-17. 8-Bit Timer Mode Control Register 1 Format

Symbol @ 6 5 4 3 2 1 0 Address Whenreset RMW
et [teet| o [ o [ o [ o frounfroud] o | eesm oon mw
TCE1 8-bit timer register 1 opaeration control
0 | Operation disabled (TM1 is cleared t0 0.)
1 | Operation enabled
[TCL11|TCL10; 8-bit timer register 1 count clock selection
0 0 |t2* (312.5kHz)
0 1 | fx/28 (19.5 kHz)
1 0 | Rising edge of TI1
1 1 | Falling edge of TI1

Caution Always stop the timer before setting TMCH.

Remarks 1. fx: Main system clock oscillation frequency
2. The parenthesized values apply to operation at fx = 5.0 MHz.
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(3) 8-bit timer mode control register 2 (TMC2)
TMC2 determines whether to enable or disable 8-bit timer register 2 (TM2) and specifies the count clock for TM2.
It also controls the operation of the output control circuit of 8-bit timer counter 2.
TMC2 is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears TMC2 to 00H.

Figure 6-18. 8-Bit Timer Mode Control Register 2 Format

symbol @D 6 5 4 3 2 1 © Address When reset R/W
wcz ftce2| o [ o | o | o [rceifroizotoes|  FrseH 00H RW
TCE2 8-bit timer register 2 operation control

0 | Operation disabled (TM2 is cleared 10 0.)
1 | Operation enabled

[TCL21|TCL20} 8-bit timer register 2 count clock selection
0 0 | /23 (625 kHz)
0 1 | 27 (39.1 kH2)
1 0 | #xr(32.768 kHz)
1 1 Not to be set

TOE2 8-bit timer counter 2 output control
0 ] Output disabled (port mode)
1 | Output enabled

Caution Always stop the timer before setting TMC2.

Remarks 1. fx : Main system clock oscillation frequency
2, fxr: Subsystem clock oscillation frequency
3. The parenthesized values apply to operation at fx = 5.0 MHz or fxT = 32.768 kHz.
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(4) Port mode register 2 (PM2)

PM2 specifies whether each bit of port 2 is used for input or output.
To use the P23/CMPTOUTO/TO2 pin for timer output, the PM23 and P23 output latches must be reset to 0.

PM2 is set using a 1-bit or 8-bit memory manipulation instruction.

A RESET input loads FFH into PM2.

Figure 6-19.

Symbol 7 6 5 4 3 2

Port Mode Register 2 Format

1 0 Address  When reset

PM2 PM27 [Pm2s | PM25 | PM24 | PM23 [ PM22|

PM21 | PM20|  Fr2oH FFH

RW
RW

P23 pin input/output mode selection

0 | Output mode (output buffer ON)

1 Input mode (output buffer OFF)
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6.5 Clock Timer

6.5.1 Clock timer functions
The clock timer has the following functions.

¢ Clock timer
* Interval timer

The clock and interval timers can be used at the same time.
Figure 6-20 is a block diagram of the clock timer.

Figure 6-20. Clock Timer Block Diagram

Clear
27 g rw 9-bit prescaler ' 5-bit counter INTWT
2 w| fw| fw| tw] w| tw
tr — & | 3| F| 7| > ?’L Clear
]
2 INTWTI
[
[/
—
[wimz{wims[wrmswrma] o Twrmi]wrmo]
Clock timer mode
control register (WTM)
I internal bus )
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(1) Clock timer
The 4.19-MHz main system clock or 32.768-kHz subsystem clock is used to issue an interrupt request

(INTWT) at 0.5-second intervals.
Caution When the main system clock is operating at 5.0 MHz, it cannot be used to generate a
0.5-second interval. In this case, the subsystem clock, which operates at 32.768 kHz,
should be used instead.

(2) Interval timer
The interval timer is used to generate an interrupt request (INTWT) at specified intervals.

Table 6-8. Interval Generated Using the Interval Timer

Interval Operation at fx = 5.0 MHz Operation atfx=4.19 MHz | Operation at f = 32.768 kHz
2 x 1w 409.6 us 489 us 488 us
2 x 1w 819.2 us 978 us 977 us
2' x 1fiw 1.64 ms 1.96 ms 1.95 ms
2" x 1w 3.28ms 3.91 ms 391 ms
2 x 1w 6.55 ms 7.82ms 7.81ms
2' x 1w 13.1ms 15.6 ms " | 156ms

Remark fw : Clock timer clock frequency (fx/2” or fx)
fx : Main system clock oscillation frequency
fxr: Subsystem clock oscillation frequency

6.5.2 Clock timer configuration
The clock timer consists of the following hardware.

Table 6-9. Clock Timer Configuration

item Configuration
Counter 5 bits
Prescaler 9 bits
Control register Clock timer mode control register (WTM)
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6.5.3 Register for controlling the clock timer
The clock timer mode control register (WTM) is used to control the clock timer.

*  Ciock timer mode control register (WTM)

The WTM selects a count clock for the clock timer and specifies whether to enable clocking of the timer. It

also specifies the prescaler interval and how the 5-bit counter is controlled.
The WTM is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the WTM to O0H.

Figure 6-21. Clock Timer Mode Control Register Format

Symbot 7 6 5 4 3 2 1 0 Address Whenreset RW
WTM MM7|WTM6|WTM5|WTM4] o | o wimilwtmo|  Fraam 00H RW
WTM? Clock timer count clock selection

0 /27 (39.1 kHz)

1 v (32.768 kHz)

WTMG [WTMSWTM4] Prescaler interval selection

0 0 |2w (488us)

0 1 | 24w (977 us)

0
0
0 1 0 |2°#w (1.95ms)
0 1 1 2% (3.91ms)

1 0 0 |2%w (7.81 ms)
1 0 1 | 24w (15.6 ms)
Other settings Not to be set
WTM1 Control of 5-bit counter operation
0 | Cleared after stop
1 Started
: WTMO Clock timer operation

0 | Operation disabled (both prescaler and timer cleared)

1 | Operation enabled

Remarks 1. fw: Clock timer clock frequency (fx/2’ or xt)
2. fx : Main system clock oscillation frequency
3. fxr: Subsystem clock oscillation trequency

4. The parenthesized values apply to operation at fx = 5.0 MHz or fw = 32.768 kHz.

B Ly27525 0118396 79 M
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6.6 Watchdog Timer

6.6.1 Watchdog timer functions
The watchdog timer has the following functions.

(1) Watchdog timer

The watchdog timer is used to detect unintended program loops. If an unintended program loop is detected, a
nonmaskable interrupt or RESET signal is generated.

(2) Interval timer
The interval timer is used to generate interrupts at specified intervals.

6.6.2 Watchdog timer configuration
The watchdog timer consists of the following hardware.

Table 6-10. Watchdog Timer Configuration

Item Configuration

Control register Timer clock selection ragister 2 (TCL2)
Watchdog timer mode register (WDTM)
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Figure 6-22. Watchdog Timer Block Diagram

S Intermnal bus K

% “F"[ Prescaler j l TMMK4 I
LS S S
2| 2| 2w RUN L 4 INTWDT
TMIF4 maskable
N Clear [—-q interrupt request
8 . Control _
% —=] 7-bit counter circuit RESET
@ INTWDT
nonmaskabie
interrupt request
43
TCL22{TCL21{TCL20 WOTMA | WOTMG
Timer clock selection register 2 i Watchdog timer mode register
g Intemnal bus K
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6.6.3 Watchdog timer control registers
The watchdog timer is controlied by the following registers.

¢ Timer clock selection register 2 (TCL2)
* Watchdog timer mode register (WDTM)

(1) Timer clock selection register 2 (TCL2)
TCL2 specifies the count clock for the watchdog timer.
TCL2 is set using an 8-bit memory manipulation instruction.
A RESET input clears TCL2 to O0H.

Figure 6-23. Timer Clock Selection Register 2 Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
T2 [ o [ o [ o | o | o frcezfrciatreize]  Frazv 0oH AW
TCL22[TCL21[TCL20! Watchdog timer count clock selection Interval ime

0 0 0 |fv2* (3125 kHz) 2"/ (410 us)

0 1 0 |2 (78.1 kHz) 2'3x (1.64 ms)

1 0 0 |tv28 (19.5kH2) 2'x (6.55 ms)

1 1 0 | 1x/2'9(4.88 kHz) 2'7/x (26.2 ms)

Other seftings Not to be set

Remarks 1. fx: Main system clock oscillation frequency
2. The parenthesized values apply to operation at fx = 5.0 MHz.
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(2) Watchdog timer mode register (WDTM)
The WDTM specifies the watchdog timer operation mode and whether to enable or disable counting.

The WDTM is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the WDTM to 00H.

Figure 6-24. Watchdog Timer Mode Register Format

Symbol @ 6 5 4 3 2 1 0 Address Whenreset R/W
woT™ [RUN| o | o Iworm]womal o | o] o |  Frron 00H RW
RUN Watchdog timer operation selectionMote 1

0 | Stops counting.

1 Clears the counter and causes it start.

WDTM4|WDTM3 Watchdog timer operation mode selectionNote 2
0 0 | Operation disabled
0 1 | Intemal timer mode (When an overflow occurs, a maskable interrupt is issued.)Now 3

1 0 | Watchdog timer mode 1 (When an overflow occurs, a nonmaskable Interri:pt is issued.)
1 1 | Watchdog timer mode 2 (When an overflow occurs, a reset operation s started.)

Notes 1. Once the RUN bit has been set (1), it is impossible to zero-clear it by software. So, once counting
begins, it cannot be stopped by any means other than a RESET input.
2. Once WDTM3 and WDTM4 have been set (1), itis impossible to zero-clear them by software.
3. The interval timer starts operating when the RUN bit is set to 1.

Cautions 1. If the RUN bit is set to 1, and the watchdog timer is cleared, the actual overflow time
becomes 0.8 % (maximum) less than the time specified In timer clock selection register 2.
2. To use watchdog timer mode 1 or 2, ensure that the interrupt request flag (TMIF4) is set to
0, before setting WDTM4 to 1. If TMIF4 is set to 1, selecting mode 1 or 2 causes a
nonmaskable interrupt to be issued at the instant rewriting ends.
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6.7 10-Bit A/D Converter

6.7.1 10-bit A/D converter functions

The 10-bit A/D converter converts input analog voltages to digital signals with an 10-bit resolution. It can control
up to seven analog input channels (ANIO to ANIE).

A/D conversion can be started only by software.

One of analog inputs ANIO to ANI6 is selected for A/D conversion. A/D conversion is performed repeatedly, with
an interrupt request (INTAD) being issued each time an A/D session is completed.

6.7.2 Configuration of the 10-bit A/D converter
The A/D converter consists of the following hardware.

Table 6-11. 10-Bit A/D Converter Configuration

Item

Configuration

Analog input

7 channels (ANIO to ANI6)

Register

Successive approximation register (SAR)
A/D conversion result register (ADCR)

Control register

A/D converter mode register (ADM)
A/D input selection register (ADS)
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Figure 6-25. A/D Converter Block Diagram

[ e’
ANI0 ©—— Sample-and-hold circuit i ' —O AV
ANIT ©——= pTTmmeeesee- ' I
ANZO— 5 : ' Voltage comparator ' 5 | AVeer
AN 0——| B o No— 1 idaubagruaEY - H
ANM O—~ 3 : L LIRS
ANI5 O—— ' : N g : 1 :
ANI6 O—— : ; ! ' ’E "o
' AVss : bl '
L ' ]
Successive R AV
approximation oy 88
register (SAR) -- T -
Control INTAD
\/P
A/D conversion result
/3 register (ADCR)
—
ADS2|ADS1|ADSO ADCS| 0 |FR2|FR1|FRO| © 0 0
ﬁ A/D input selection register A/D conveter mode registe
S Intemal bus S

|

; (1) Successive approximation register (SAR)

The SAR receives the result of comparing an analog input voltage and a voitage at a voltage tap (comparison
voltage), received from the serial resistor string, starting from the most significant bit (MSB).

Upon receiving all the bits, down to the least significant bit (LSB), that is, upon the completion of A/D
conversion, the SAR sends its contents to the A/D conversion result register.

(2) A/D conversion result register (ADCR)
The ADCR holds the result of A/D conversion. Each time AD conversion ends, the conversion result received
from the successive approximation register is loaded into the ADCR.
The ADCR can be manipulated using a 16-bit memory manipulation instruction.
The value of this register becomes unpredictable upon the input of a RESET signal.

Caution When read with an 8-bit memory manipulation instruction, the eight high-order bits of the 10-
bit conversion result are read.

‘ (3) Sample-and-hold circuit »
! The sample-and-hold circuit samples consecutive analog inputs from the input circuit, one by one, and sends

them to the voltage comparator. The sampled analog input voltage is held during A/D conversion,

(4) Voltage comparator
The voltage comparator compares an analog input with the voltage output by the serial resistor string.

55
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(5) Serial resistor string
The serial resistor string is configured between AVaer and AVss. It generates the reference voltages against

which analog inputs are compared.

(6) ANIO to ANI6 pins
Pins ANIO to ANI6 are analog input pins for the A/D converter. They are used to receive the analog signals to

be subject to A/D conversion.

Caution Do not supply pins ANIO to ANI6 with voltages that fall outside the rated range. if a
voltage greater than AVrer or less than AVss (even If within the absolute maximum rating)
is supplied to any of these pins, the conversion vaiue for the corresponding channel will
be undefined. Furthermore, the conversion values for the other channels may also be
affected.

(7) AVrer pin
The AVrer pin is a reference voltage pin for the A/D converter.
Signals received at pins ANIO to ANI6 are converted to digital signals while referencing the voltage across the
AVrer and AVss pins.

(8) AVss pin
The AVss pin is a ground potential pin for the A’D converter. This pin must be held at the same potential as
the Vsso pin, even while the A/D converter is not being used.

(9) AVoo pin

The AVoo pin is an analog power supply pin for the A'D converter. This pin must be held at the same
potential as the Vooo pin, even while the A/D converter is not being used.
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6.7.3 10-bit A/D converter control registers
The following two registers are used to control the 10-bit AD converter.

* A/D converter mode register (ADM)
* A/D input selection register (ADS)

(1) A/D converter mode register {(ADM)
The ADM specifies the conversion time for analog inputs. It also specifies whether to enable conversion.

The ADM can be manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the ADM to 00H.

Figure 6-26. A/D Converter Mode Register Format

Symod @ 6 5 4 3 2 {1 o Address Whenreset AW
ADMLADcs|o|FRz|FR1]FRo|o[o[o—| FF8OH 00H RW

ADCS A/D conversion control
0 Conversion disabled
1 Conversion enabled

FR2 | FR1 | FRO A/D conversion time selectionNot 1
0 0 | 0 |144/Mx (288 ps)
0 0 1 | 120/ (24 pus)
0 1 0 |96M (19.2pus)
1 0 | 0 [72x (14.4ps)
1 0 1 |60 (notio be sethowe?)
1 1 0 _|48/&x  (not o be sethor )
Other settings Not to be set

Notes 1. The specifications of FR2, FR1, and FRO must be such that the A'D conversion time is at least
14 us. '
2. These bit combinations must not be used, as the A/D conversion time will fall below 14 us.
Caution The result of conversion performed immediately after bit 7 (ADCS) Is set is undefined.

Remarks 1. fx: Main system clock oscillation frequency
2. The parenthesized values apply to operation at fx = 5.0 MHz.
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(2) A/D input selection register (ADS)
The ADS register specifies the port used to input the analog voltages to be converted to a digital signal. The
ADS can be manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the ADS to 00H.

Figure 6-27. A/D Input Selection Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
aps [ o [ o[ o]o]o |aDs2|ADs1]aDs0|  Freem 00H RW

ADS2 | ADS1|ADSO Analog input channel specification

0 0 0 | ANIO

0 0 1 | ANIt

0 1 0 | ANI2

0 1 1 | ANI3

1 0 0 | AN

1 0 1 ANIS

1 1 0 | ANI6

1 1 1 | Notto be set
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6.8 Comparator

6.8.1 Comparator functions
The comparator has the following functions.

(1) input voltage comparison
The comparator compares an input voltage at the reference voltage input pin (CMPREFO) with an input voltage
at the comparator input pin (CMPINQ). The comparison result can be read using memory manipuiation
instructions.

(2) Interrupt generation
The comparator output (selectable with a rising and/or falling edge) is used to generate an interrupt request
signal (INTCMP).

(3) Clock output
When CMPREFO > CMPINO, the output of 8-bit timer counter 2 (TM2) is directed to the CMPTOUTO pin.

{4) Open-drain output selection
Comparator mode register 0 (CMPRMO) is used to specify a port as an N-ch open-drain output.

6.8.2 Comparator configuration
The comparator consists of the following hardware.

(1) CMPINO
This is the comparator input pin.

(2) CMPTOUTO
This is the comparator output pin.

(3) CMPREF0
This is the comparator reference voltage input pin.

Figure 6-28 is a block diagram of the comparator.
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Figure 6-28. Comparator Block Diagram
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6.8.3 Comparator control register
The comparator is controlled by the following register.

(1) Comparator mode register 0 (CMPRMO)

CMPRMO controls the power supply and output of the comparator. It aiso selects an open drain output for the
comparator.

CMPRMO is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input ciears CMPRMO to 00H.

Figure 6-29. Comparator Mode Register 0 Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset R/W
cMPRMO | 0 | o [ o] o ]cmpoulsacmp]opon]cupoﬁ] FF4EH 00H  R/wNos

ICMPON Comparator power supply ON/OFF control
0 Comparator power supply OFF
1 | Comparator powsr supply ON

SELCMP Clock output control
0 8-bit timer counter (TM2) output

1 8-bit timer counter 2 (TM2) output if CMPREF0 > CMPINO

; OPDR Open-drain output selection
0 | cMOS output
i 1 N-ch open-drain output

CMPOUT] The comparator output is read.

Note Bit 0 is read-only.

Cautions 1. Bits 4 to 7 must be fixed to 0.
2. If the comparator is enabled (CMPON = 1), noise may be induced. i itis necessary to

generate an interrupt request signai (INTCMP) from the output of the comparator, enable the

| comparator (CMPON = 1) then clean the interrupt request fiag (CMPIF) to 0, before enabling
! interrupts.

; .. 3. Similarly, if It is necessary to direct the output of the comparator to the port, enable the
‘ comparator (CMPON = 1) in advance.

61
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6.9 Serial Interface Channel 0

6.9.1 Functions of serial interface channel 0
Serial interface channel 0 has the following three modes.
* Operation stopped mode
* Asynchronous serial interface (UART) mode
s Three-wire serial /O mode

(1) Operation stopped mode
This mode is used when serial transfer is not performed. Power consumption is minimized in this mode.

(2) Asynchronous serial interface (UART) mode
This mode is used to send and receive the one byte of data that follows a start bit. It supports full-duplex
communication.
Serial interface channel 0 contains a dedicated UART baud rate generator, enabling communication over a
wide range of baud rates. It is also possible to define baud rates by dividing the frequency of the input clock
pulse at the ASCK pin.

(3) Three-wire serial YO mode (switchable between MSB-first and LSB-first transmission)
This mode is used to transmit 8-bit data, using three lines: a serial clock ( W) line and two serial data lines
(Sl and SO).
As it supports simuitaneous transmission and reception, three-wire serial I/O mode requires less processing
time for data transmission than asynchronous serial interface mode.
Because, in three-wire serial I/O mode, it is possible to select whether 8-bit data transmission begins with the
MSB or LSB, channel 0 can be connected to any device regardless of whether that device is designed for
MSB-first or LSB-first transmission.
Three-wire serial /O mode is useful for connecting peripheral /O circuits and display controliers having
conventional clock synchronous serial interfaces, such as those of the 75X/XL, 78K, and 17K series devices.

6.9.2 Serial interface channel 0 configuration
Serial interface channel 0 consists of the following hardware.

Table 6-12. Serial Interface Channel 0 Configuration

ltem Configuration
Register Transmission shift register (TXS)
Reception shift register (RXS)
Reception bulfer register (RXB)
Control register Serial operation mode register 0 (CSIM0)

Asynchronous serial interface mode register (ASIM)
Asynchronous serial interface status register (ASIS)
Baud rate generator control register (BRGC)

62

B L427525 0118409 174 N




uPD78F9418

NEC

"Jojeseueb eje1 pneq ey} jo uoyeINGYUOD By} J0j LE-9 @4nBid 09S BlON

) §nq [BLIB| w
18}siBe. jonuod ©
Jojeseuet ejei pneg © 0 Jeisife. epow uogeiedo [Bues
0Sdl | 1Sdl | 2SdL | €SdL MI8O| 0HIa |03ISD
L | | | Ixy h @
OS2 _ _ ww_hmo
v\ &ll
88 -2 HV
iojeieueb eje) pneg
sloN A
(O) 02d/MISHMOSY
L1SINI v. 02N
UNOYD [OAUOD OISOUINIVHSIN) =— N9 10700
800,
HNU[D 101jU0D 1IN0 YOS UoIssjusLB) L uopdecey
t 12Nd
VI_WrI|© 12/OS/OXL
(sxu)
10151601 yus uopdeceyy <} © zednisiaxy
{oois/sxy) ynaup
JoisiBal Jjys uopssjwsurl ) 103UCO LRI
naip (oois/axy)
18 | 10 | 0Ssd | 1Sd | Ixy | 3xL (00D UOROBIG. A0 34 | 3d o156 g senoosty
10}siBes epows leysiBeu snje)s

60BJI0)JU) (BRES SNOUCIYIUASY

80BLIBJU} [BHES SNOUOJYIUASY

!

§Nnq jewej

weiBeiq yoo01g 0 [PUUBYD RIBUB] [BUES 0E-9 By

I b427525 0118410 99 R



uPD78F9418

NEC

r s$nq jBweu| w

Jais|Bes joyuod sojeieust ejes pneg

3xY
elum 0oHg
uoRoelep Jiq LEIS

0Sdl | 1SdL | esdL | esdl
L1 l

mse|n
X080
lejunod ug-g 73
[
v m W %000 uogdesey
02dMOSMOSY (O)—
w
M 18}unod yq-¢ an |- %J040 UOISS|WISUBI |
1ee|D
188|)
xi
R A I 4 |
LR AR AR R REE RN UM ODHE
& lepBaseld
Gy ———

doig
axL
03ISD

wwibe|g %00 J01810USD A8y pneg "Lg-9 wunBiy

M bu2?525 0118411 A2 WA



NEC

(1) Transmission shift register (TXS)

)

@3

The TXS is a register in which transmission data is prepared. The transmission data is output from the TXS
bit-serially.

When the data length is seven bits, bits 0 to 6 of the data in the TXS will be transmission data. Writing data to
the TXS triggers transmission.

The TXS can be write-accessed, using an 8-bit memory manipulation instruction, but cannot be read-accessed.
A RESET input loads FFH into the TXS.

Caution Do not write to the TXS during transmission.

The TXS and the reception butfer register (RXB) are mapped at the same address, such that
any attempt to read from the TXS results in a value being read from the RXB.

Reception shift register (RXS)

The RXS is a register in which serial data, received at the RxD pin, is converted to parallel data. Once one entire
byte has been received, the RXS feeds the reception data to the reception buffer register (RXB).
The RXS cannot be manipulated directly by a program.

Reception buffer register (RXB)

The RXB is used to hold reception data. Once the RXS has received one entire byte of data, it feeds that data
into the RXB.

When the data length is seven bits, the reception data is sent to bits 0 to 6 of the RXB, in which the MSB is fixed
to 0.

The RXB can be read-accessed, using an 8-bit memory manipulation instruction, but cannot be write-accessed.
A RESET input makes the RXB undefined.

Caution The RXB and the transmission shift register (TXS) are mapped at the same address, such that
any attempt to write to the RXB results in a value being written to the TXS.

(4) Transmisslon control circult

®)

The transmission control circuit controls transmission. For example, it adds start, parity, and stop bits to the data

in the transmission shift register (TXS), according to the setting of the asynchronous serial interface mode
register (ASIM).

Reception control circuit
The reception control circuit controls reception according to the setting of the asynchronous serial interface mode

register (ASIM). It also checks for errors, such as parity errors, during reception. If an error is detected, the
asynchronous serial interface status register (ASIS) is set according to the status of the error.
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6.9.3 Serial Interface channel 0 control registers
Serial interface channel 0 is controlled by the following registers.

* Serial operation mode register 0 (CSIMO)

* Asynchronous serial interface mode register (ASIM)
* Asynchronous serial interface status register (ASIS)
* Baud rate generator control register (BRGC)

(1) Serial operation mode register 0 (CSIMO)
CSIMO is used to make the settings related to three-wire serial O mode.

CSIMO is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears CSIMO to 00H.

Figure 6-32. Serial Operation Mode Register 0 Format

Symbod @ 6 5 4 3 2 4 0 Address When reset RW
csmo fcsi)l o [ o | o | o oo lesck| o | FFr2m 00H AW
CSIEO Three-wire serial /O mode operation control

0 | Operation disabled

1 | Operation enabled

DIRO First-bit specification
0 |MSB
1 LSB
CSCK Three-wire serial I/0 mode clock selection

0 | Extemal clock puise input to the SCKO pin

1 | Output of the dedicated baud rate generator

Cautions 1. Bit 0 and bits 3 to 6 must be fixed to 0.
2. CSIMO must be cieared to 00H, if UART mode is selected.
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(2) Asynchronous serial interface mode register (ASIM)
The ASIM is used to make the settings related to asynchronous serial interface mode.

The ASIM is set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears the ASIM to 00H.

Figure 6-33. Asynchronous Serial Interface Mode Register Format

Symbol @& ® & 4 3 2 1 0 Address Whenreset RW
ASlMLTXE[RXEIPm]PSOICLISLIo | o | FFoom 00H RW
TXE Transmission control

0 | Transmission disabled

1 | Transmission enabled

RXE Reception control
0 | Reception disabled
1 | Reception enabied

PS1 | PSO Parity bit specification

0 | 0 {Noparty

0 1 | At transmission, the parity bit is fixed to 0,
Atreoepﬁon.apaﬂtydrecklsnotmade:nopaﬂtyerrorisreponed.
1 0 | Odd parity

1 1 | Even parity

cL Character length specification
0 |7bits
1 |8bits
‘ St Transmission data stop bit length
| 0 |1bit
1 | 2bits

Cautions 1. Bits 0 and 1 must be fixed to 0.
2. [ three-wire serial VO mode Is selected, the ASIM must be cleared to 00H.
3. Before switching from one mode to ancther, stop both serial transmission and reception.
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Table 6-13. Serial Interface Channel 0 Operation Mode Settings

(1) Operation stopped mode

ASIM CSIMO i ; P20/SCK/
pm22| P22 [PMm21] P21 |PMzo | P20 ::s' zho:‘k :.izf/usg.:g Pffon D | ASCK pin
TXE |RXE [csiEo| DIRo {cscx pinfuncion |4 inction
0 0 o X x r‘ r' wl x“' rl xh' - - P22 P21 P20
Other settings Not to be set
(2) Three-wire serial V'O mode
ASIM CSIMO Fi p | PeoSCK/
pm2z| P22 |Pm21| P21 [PMzo ] P20 bi':s' ::Lﬁk Pizflusnv::: ;’ﬂ; ASCK pin
e | RxE [csieo| biRo jcsck P function
] 0 1 0 0 1™ o 1 1 x MSB |Extemal| SI0™** SO0 SCKO
clock {CMOS input
output)
1 0 1 intemal SCKo
clock output
1 1 0 1 x LSB |Extemal SCKoO
clock input
1 4] 1 Intemal SCKOo
clock output
Other settings Not to be set
(3) Asynchronous serial interface mode
ASIM CSIMO . wrd | P2usomo | P2VSCK/
pmz2| P22 |Pme1| P21 |Pmzo] P20 :t's' 2"0:( :f‘z'lfm :f,m’:,o ASCK pin
Txe | Rxe csieo| oiro {csck function
1 0 (4] [4] 0 {X™' %' o 1 1 b LSB |Extemal| P22 TxD ASCK
clock (CMOS input
output)
D P20
clock
0 1 0 0 0 1 x [ 1 X Extemal| RxD P21 ASCK
clock input
Pand Pond Intemal P20
. clock
1l1lololofl 1] xtol1]1]x]  |Extena TxD ASCK
clock (CMOS input
output)
Nandd Fonl Intemal P20
clock
Other seftings Not to be set

Notes 1. These pins can be used for port functions.
2. When only transmission is used, these pins can be used as P22 (CMOS input/output).

Remark x: Don't care.
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(3) Asynchronous serial Interface status register (ASIS)
The ASIS is used to display the type of a reception error, if it occurs while asynchronous serial interface mode is
set.
The ASIS is set using an 8-bit memory manipulation instruction.
The contents of the ASIS are undefined in three-wire serial IO mode.
A RESET input clears the ASIS to 00H.

Figure 6-34. Asynchronous Serial Interface Status Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset Raw
ASlsLololo|o|o|PE|FE|ov5] FF71H 00H R
PE Parity error flag

0 | No parity error has occurred.

1 | A parity error has occurred (parity mismatch in transmission data).

FE Framing error flag

0 | No framing error has occurred.
1 | Atframing error has occurred (no stop bit detected).Now 1

j OVE Overrun error flag
0 | No overrun efror has occurred.

1 | An overrun eror has occurrgd.Note 2
(Before data was read from the reception buffer register, the subsequent reception sequence was
completed.)

Notes 1. Even if 2 is specified for the number of stop bits (using bit 2 (SL) of the ASIM), only one stop bit is
detected at reception.
2. After an overrun occurs, read-access the reception buffer register (RXB). Otherwise, the overrun error
will recur each time data is received.
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(4) Baud rate generator control register (BRGC)
The BRGC is used to specify the serial clock for serial interface channel 0.
The BRGC is set using an 8-bit memory manipulation instruction.
A RESET input clears the BRGC to 00H.

Figure 6-35. Baud Rate Generator Control Register Format

Symbot 7 6 5 4 3 2 1 0 Address Whenreset R/W
BRGC [TPs3|TPs2|[TPs1/TPso| o | o | o | o |  FF7am 00H  RW
TPS3{TPS2|TPS1 | TPSO 3-bit counter source clock selection n
o | o o o |t @5MH2 1
0 0 0 1 |22 (1.25 MHZ) 2
0| o | 1| o |me® (625kH2) 3
0 0 1 1 w24 (313 kHz) 4
0| 1| 0| o |t (156kH2) 5
0 1 0 1 | 2% (78.1kHz) 6
o | 1 1 | 0 |27 (39.1kH2) 7
0 1 1 1 | /28 (19.5 kHz) 8
1 0 0 0 | External clock pulse input at the ASCK pinNots -
Other settings Not to be set

Note An extemal clock can be used only in UART mode.

Cautions 1. Any attempt to write to the BRGC during communication adversely affects the output of the
baud rate generator, thus hampering normal operation. Therefore, do not write to the BRGC

during communication.
2. Do not select n = 1 during operation at fx = 5.0 MHz, as n = 1 causes the rated baud rate to be

exceeded.
Remarks 1. fx: Main system clock oscillation frequency

2. n : Value specified in TPS0 to TPS3 (1 <n < 8)
3. The parenthesized values apply to operation at fx = 5.0 MHz.
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The transmission and reception clock pulses used to generate the baud rate are obtained by dividing the
frequency of the main system clock pulse or a signal input to the ASCK pin.

(@) Generating transmission and reception clock Puises for baud rates based on the main system
clock
The frequency of the main system clock is divided to generate the transmission and reception clock
pulses. The baud rate generated based on the main system clock is determined using the following

expression.
[Baud rate} = — [Hz]
T 2™x8

fx : Main system clock oscillation frequency
n : Value specified at TPS0 to TPS3(2<n < 8)

Table 6-14. Relationships between Main System Clock Frequencies and Baud Rates (Example)

Baud rate BRGC setting Eror )
{bps) fx = 5.0 MHz fx = 4.9152 MHz
1200 7
2400
4800
9 600
19200
38 400

76 800 1

-

1.73 0

Z(212(2|8

2
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(b) Generating transmission and reception clock pulses for baud rates based on an external clock

pulse received at the ASCK pin

The frequency of an external clock pulse received at the ASCK pin is used to generate the transmission
and reception clock puises. The baud rate generated based on the extemal clock pulse received at the

ASCK pin is determined using the following expression.

[Baud rate] = '1L6K [HZ]

fasck: Frequency of clock pulse received at the ASCK pin

Table 6-15. Relationships between ASCK Pin Input Frequencies and Baud Rates (When BRGC = 80H)

Baud rate (bps) ASCK pin input frequency (kHz)
75 12
150 24
300 4.8
600 9.6
1200 19.2
2400 38.4
4 800 76.8
9 600 153.6
19 200 307.2
31250 500.0
38 400 6144
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6.10 LCD Controller/Driver

6.10.1 LCD controller/driver functions
The functions of the LCD controller/driver of the uPD78F9418 are as follows:

(1) Automatic output of segment and common signals based on automatic display data memory read
(2) Five different display modes:

Static

1/2 duty (1/2 bias)
1/3 duty (1/2 bias)
1/3 duty (1/3 bias)
1/4 duty (1/3 bias)

(3) Four different frame frequencies, selectable in each display mode
(4) Up to 28 segment signal outputs (S0 to 527) and four common signal outputs (COMO to COM3)

Of these segment signal outputs, 12 outputs can be switched to input/output ports in 2-output units (P80/S27
to P87/S20 and P90/S19 to P93/516).
(5) Operation with a subsystem clock

Table 6-16 lists the maximum number of pixels that can be displayed in each display mode.

Table 6-16. Maximum Number of Pixels

Bias mode Number of time slices mmon signals Maximum number of pixels
- Static COMO (COM1-COM3) | 28 (28 segment signals, 1 common signal)”""1
12 2 COMO, COM1 56 (28 segment signals, 2 common signals)’*™
3 COMO-COM2 84 (28 segment signals, 3 common signals)m :
13 3 COMO-COM2
4 COMO-COM3 112 (28 segment signals, 4 common signals)™™ *

Notes 1. Three-digit LCD panel, each digit having an 8-segment & configuration.
2. Seven-digit LCD panel, each digit having a 4-segment 8. configuration.

3. Nine-digit LCD panel, each digit having a 3-segment 8. configuration.

4. Fourteen-digit LCD panel, each digit having a 2-segment 8. configuration.

B t427525 0118420 435 WM
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6.10.2 LCD controlier/driver configuration
The LCD controlier/driver consists of the following hardware.

Table 6-17. LCD Controller/Driver Configuration

item Configuration
Display output 28 segment signals (16 dedicated segment signals and 12 segment and input/output port signals)
4 common signals (COMO to COM3)
Control register LCD display mode register (LCDM)
LCD port selector (LPS)
LCD clock control register (LCDC)
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6.10.3 LCD controller/driver control registers

76

The following three types of registers are used to control the LCD controlier/driver.

* LCD display mode register (LCDM)
¢ LCD port selector (LPS)
¢ LCD clock control register (LCDC)

(1) LCD display mode register (LCDM)
The LCDM specifies whether to enable display operation. It also specifies the operation mode, LCD drive
power supply, and display mode.
The LCDM is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET clears the LCDM to 00H.

Figure 6-37. LCD Display Mode Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
Lcom Jicoon vaon| o [ups] o [icowe[icom |Lcomo|  Fraom 00H AW
LCDON Control of LCD display
0 | Display OFF (All sagment outputs are deselected.)
1 | Display ON
VAON LCD controller/driver operation modeNot
0 | Normal operation
1 | Low-voltage operation
LIPS LCD drive power supply selection
0 LCD drive power is not supplied.
1 LCD drive power is supplied to the BIAS pin.
CDM2L.CDM1|LCOMO LCD controller/driver display mode selection
Number of time slices Bias mode
0 0 0o |4 13
0 0 1 13 13
0 1 0 |2 12
0 1 1 3 12
1 0 0 | Statc
Other settings Not to be set

Note When the LCD display panel is not used, VAON and LIPS must be fixed to 0 to conserve power.

Caution Before attempting to manipulate VAON, set LIPS and LCDON to 0 to turn off the LCD.
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(2) LCD port selector (LPS)
The LPS controls port and segment signal output switching.
The LPS is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET clears the LPS to 00H.

Figure 6-38. LCD Port Selector Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
s | o | o [Lpss|LPS4|LPsa|LPsz|LPs1|u§] FFBIH 00H RW

LPS5 LPS4 LPS3 LPS2 LPS1 LPSO
P93/516, P82/S17 | PR1/518, PO0/S19| PB7/S520, P86/S21 | PE5/S22, PB4/S23 PB3/S24, P82/S25 | PB1/S26, PBO/S27

0 Used as ports (Pmn)
1 | Used as segments (Sx)

Remark m=8 n=0to7
m=9 n=0t03
x=16to 27

B L427525 01L842Y4 480 W



NEC

uUPD78F9418

(3) LCD clock control register (LCDC)
The LCDC specities the LCD clock and frame frequency.
The LCDC is manipulated using a 1-bit or 8-bit memory manipulation instruction.
A RESET clears the LCDC to 00H.

Figure 6-39. LCD Clock Control Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW

teoc | o [ o [o o ,Lcocall.coceli.comlwoal FFB2H 00H RW
LCDC3|LCDC2 LCD clock (fico) selectionNote
0 o |2
0 1 | ta
1 0 Not to be set
1 1
LCDC1|LCDCO LCD frame frequency selection
0 0 | heoe
0 1 | fico/2’
1 0 | fucof2®
1 1 fieo/2?

Note Specify an LCD clock (fLco) frequency of at least 32 kHz.

Table 6-18 lists the frame frequencies used when fxr (32.768 kHz) is supplied to the LCD clock (fuco).

Table 6-18. Frame Frequencies (Hz)

Frame frequency are a2 farf2 tar2
Display duty ratio (64 Hz) (128 Hz) (256 Hz) (512 Hz)
Static 64 128 256 512
12 32 64 128 256
173 21 43 85 171
1/4 16 32 64 128

Remark The parenthesized values apply when fxv (32.768 kHz) is supplied to the LCD clock (ficp).
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7. INTERRUPT FUNCTIONS
7.1 Interrupt Function Types
Two types of interrupt function are supported.

(1) Nonmaskable interrupt
A nonmaskable interrupt request is accepted unconditionally, that is, even when interrupts are disabled. A
nonmaskable interrupt takes precedence over all other interrupts; it is not subjected to interrupt priority control.
A nonmaskable interrupt causes the standby release signal to be generated.
The uPD78F9418 supports one nonmaskable interrupt source namely, the watchdog timer interrupt.

(2) Maskable interrupt
Maskable interrupts are those which are subjected to mask control. If two or more maskable interrupts occur
simuftaneously, the default priority listed in Table 7-1 applies.
The maskable interrupts cause the standby release signal to be generated.

The maskable interrupts supported by the uPD78F9418 include 4 extemal interrupt sources and 12 intemnal
interrupt sources.

7.2 Interrupt Sources and Configuration

The uPD78F9418 supports a total of 17 maskable and nonmaskable interrupt sources. (See Table 7-1.)
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Tabie 7-1. Interrupt Sources
Vector Basic
Default Interrupt source
Interrupt type priority™" Intemal/extemal | . configuration
d d ols 2
Name Trigger address type
Nonmaskable - INTWDT Watchdog timer overflow Internal 0004H (A)
interrupt (when watchdog timer mode 1 is
selected)
Maskable 0 INTWDT Watchdog timer overflow (B)
(when the interval timer mods is
selected)
1 INTPO Pin input edge detection Extemal 0006H (C)
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTSR End of UART reception on serial | intemal 000EH (B)
interface channei 0
INTCSI0 End of three-wire SIO transfer
reception on serial interface
channel 0
6 INTST End of UART transmission on 0010H
serial interface channel 0
7 INTWT Clock timer interrupt 0012H
8 INTWTI Interval timer interrupt 0014H
9 INTTMO Generation of match signal for 0016H
8-bit timer/event counter 0
10 INTTM1 Generation of match signal for 0018H
8-bit timer/event counter 1
1 INTTM2 Generation of match signal for 001AH
8-bit imer counter 2
12 INTTM5 Generation of match signal for 001CH
16-bit timer counter 5
13 INTKR Key retum signa! detection 001EH
14 iNTAD A/D conversion completion signal 0020H
15 INTCMP Comparator signal 0022H

Notes 1. The default priority regulates which maskable interrupt is higher, when two or more maskable interrupts
are requested simultaneously. Zero signifies the highest priority, while 15 is the lowest.
2. Basic configuration types (A), (B), and (C) correspond to (A), (B), and (C) in Figure 7-1, respectively.
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Figure 7-1. Basic Configuration of Interrupt Functions

(A) Internal nonmaskable interrupt

T

Vector table address
Interrupt request generation circuit

Standby release signal

(B) Internal maskable interrupt

q Intemal bus -\

aY D__ Vector [ab!e address
Interrupt request IF J ‘ generation circult

Standby release signal

(C) External maskable interrupt

S Internal bus K

External interrupt mode
register (INTMO, INTM1) MK IE
Vector table address
Interrupt ____ | Edge detection 9 ) D——‘ generation circuit
request circult IF L/
Standby release
signal

IF . Interrupt request flag
IE : Interrupt enable flag
MK : Interrupt mask fiag
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7.3 Interrupt Function Control Registers

The interrupt functions are controlled by the following registers.

* Interrupt request flag registers (IFO and IF1)
* Interrupt mask flag registers (MKO and MK1)

* External interrupt mode registers (INTMO and INTM1)

* Program status word (PSW)

¢ Key return mode register (KRM)

Table 7-2 lists interrupt requests, the corresponding interrupt request flags, and interrupt mask fiags.

Table 7-2. Interrupt Request Signals and Corresponding Flags

Interrupt request signal Interrupt request flag Interrupt mask flag
INTWDT TMIF4 TMMK4
INTPO PIFO PMKO
INTP1 PIF1 PMK1
INTP2 PiF2 PMK2
INTP3 PIF3 PMK3
INTSRANTCSI0 SRIF SRMK
INTST STIF STMK
INTWT WTIF WTMK
INTWTI WTIFI WTMKI
INTTMO TMIFO TMMKO
INTTM1 TMIF1 TMMK1
INTTM2 TMIF2 TMMK2
INTTMS TMIFS TMMKS
INTKR KRIF KRMK
INTAD ADIF ADMK
INTCMP CMPIF CMPMK
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(1) Interrupt request flag registers (IF0 and IF1)

An interrupt request flag is set (1), when the corresponding interrupt request is issued, or when the related
instruction is executed. It is cleared (0), when the interrupt request is accepted, when a RESET signal is input,
or when a related instruction is executed.

IFO and IF1 are set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input clears IFO and IF1 to OOH.

Figure 7-2. Interrupt Request Flag Register Format

symod @ ® ® @ ® ©® @® © Address Whenreset RW

IFO IWTIFISTIF|SRIF|PIF3IPIF2IPIF1IPIFO [TmiFs|  FREOH 00H RW
© ®© ® @ ® @ O ©

IF1 [CMPIF| ADIF | KRIF |TMIF5]TMIF2|TMIF1[TMlFOlWTIFII FFETH 00H AW
XXIFX Interrupt request flag

0 | No interrupt request signal has been issued.
1 | Aninterrupt request signal has been issued; an interrupt request has been made.

Cautions 1. The TMIF4 flag can be read- and write-accessed only when the watchdog timer Is being
used as an interval timer. It must be cleared to 0 if the watchdog timer is used in
watchdog timer mode 1 or 2.
2. When port 2 is being used as an output port, and its output level is changed, an interrupt
request flag is set, because this port is also used as an external interrupt input. To use port
2in output mode, therefore, the interrupt mask flag must be set to 1 In advance.
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(2) Interrupt mask flag registers (MKO and MK1)
The interrupt mask flags are used to enable and disable the corresponding maskable interrupts.

MKO and MK1 are set using a 1-bit or 8-bit memory manipulation instruction.
A RESET input loads FFH into MKO and MK1.

Figure 7-3. Interrupt Mask Flag Register Format

symod @ ® ® @ ® @ @® © Address Whenreset RW

MKO IWTMK[STMK[snMK]mxajPMKz[Pmm|PMK0|TMMK4] FFE4H FFH RW
@ ® ® @ ® @ ® ©

MK1 ICMPMKIADMKIKRMKITMMKS}TMMKZJTMMMITMMKO]WTM‘KII FFESH FFH AW
XXMKX Interrupt handiing control

0 | Enable interrupt handling.
1 Disable interrupt handling.

Cautions 1. When the watchdog timer is being used in watchdog timer mode 1 or 2, any attempt to
read TMMK4 flag results In an undefined value being detected.
2. When port 2 is being used as an output port, and its output level is changed, an Interrupt
request fiag Is set, because this port is also used as an external interrupt input. To use
port 2 in output mode, therefore, the interrupt mask flag must be set to 1 in advance.
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(3) External Interrupt mode register 0 (INTMO)
INTMO is used to specify an effective edge for INTPO to INTP2.
INTMO is set using an 8-bit memory manipulation instruction.
A RESET input clears INTMO to 00H.

Figure 7-4. External Interrupt Mode Register 0 Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
INTMo |ES21|Es20|ES11|ES10|ES01[ESO0| 0 | 0 |  FFECH 00H AW
ES21 | ES20 INTP2 effective edge selection

0 0 | Falling edge

0 1 | Rising edge

1 0 | Notto be set

1 1 ] Both rising and falling edges

ESt11|ES10 INTP1 effective edge selaection

0 | 0 |Fallingedge

0 1 | Rising edge

1 0 | Notto be set

1 1 | Both rising and falling edges

ESO1 | ES00 INTPO effective edge selection

0 0 | Falling edge

0 | 1 |Risingedge

1 0 | Notto be set

; 1 1 | Both rising and falling edges

Cautions 1. Bits 0 and 1 must be fixed to 0.

2. Before setting INTMO, set the corresponding interrupt mask flag register to 1 to disable

interrupts.

To enable interrupts, clear (0) the comresponding interrupt request flag, then the

corresponding interrupt mask flag register.
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(4) External interrupt mode register 1 (INTM1)
INTM1 is used to specify an effective edge for INTP3 and INTCMP.
INTM1 is set using an 8-bit memory manipulation instruction.
A RESET input clears INTM1 to O0H.

Figure 7-5. External Interrupt Mode Register 1 Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
INTM1 [Eset|Eseo] o | o | o | o |esat|esso|  FrEDH 00H RW
ES61 | ES60 INTCMP effective edge selection

0 0 | Falling edge

0 1 | Rising edge

1 0 | Notto be set

1 1 | Both rising and falling edges

ES31| ES30 INTP3 effective edge selection

0 0 | Falling edge

0 1 | Rising edge

1 0 | Not to be set

1 1 | Both rising and falling edges

Cautions 1. Bits 2 to 5 must be fixed to 0.

2. Before setting INTM1, set the corresponding interrupt mask flag register to 1 to disable

interrupts.

To enable Interrupts, clear (0) the corresponding interrupt request flag, then the

corresponding Interrupt mask flag register.
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(5) Program status word (PSW)
The program status word is used to hold the instruction execution result and the current status of the interrupt
requests. The IE flag, used to enable and disable maskable interrupts, is mapped to the PSW.
The PSW can be read- and write-accessed in 8-bit units, as well as in 1-bit units when using bit maniputation
instructions and dedicated instructions (El and DI). When a vector interrupt is accepted, the PSW is
automatically saved to a stack, and the |E flag is reset (0).
An RESET input loads 02H into the PSW.

Figure 7-6. Program Status Word Configuration

Symbol 7 6 5 4 3 2 1 0 When reset
Psw[us[z]o|Ac]o]o]1|cﬂ 02H

— Used in the execution of ordinary instructions

IE Whether to enable/disable interrupt acceptance
0 | Disable
1 Enable

(6) Key return mode register (KRM)
The KRM is used to specify the pin at which a key retum signal is detected.
The KRM is set using a 1-bit or 8-bit memory manipulation instruction.
Bit 0 (KRMO) is set in 4-bit units for the KRO/P40 to KR3/P43 pins. Bits 4 and 5 (KRM4 and KRMS) are set in
1-bit units for the KR4/P44 and KR5/P45 pins, respectively.
A RESET input clears the KRM to OOH.

Figure 7-7. Key Return Mode Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
kam [ o | o |kRMs|kAma| 0 [ o] o [krmo|  FFFsH 00H RW
KRMn Key retum signal detection selection
0 | Undetected

1 | Detected (at the falling edge of port 4)

Cautions 1. Bits 1, 2, 3, 6, and 7 must be fixed to 0.
2. When KRM is set (1), the corresponding output pin is connected to a pull-up resistor
unless It is in output mode. In output mode, the pull-up resistor is not connected.
3. Before setting the KRM, set bit 5 of MK1 (KRMK = 1) to disable interrupts.
To enable interrupts, clear bit 5 of IF1 (KRIF = 0), then bit 5 of MK1 (KRMK = 0).

87
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Figure 7-8. Falling Edge Detection Circuit
Key retum mode register (KRM)
Note
P40/KR0 ©—
P41/KR1 ©— )
3 _—L__
pa2Kch2 3 Faling edge KRIF set signal
P43/KR3 ©O— 2 detection circuit 9
P44/KR4 ©— @ |
P45/KR5 © .
KRMK D—‘ Standby release signal

Note Selector used to select the pin to be used for falling edge input
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8. STANDBY FUNCTION
8.1 Standby Function

The standby function is supported to minimize the system'’s power consumption. There are two standby modes:
HALT and STOP.
HALT and STOP modes are selected using the HALT and STOP instructions, respectively.

(1) HALT mode
in HALT mode, the CPU clock is stopped. Interleaving normal mode with HALT mode can reduce the average
power consumption.

{2) STOP mode
In STOP mode, the main system clock is stopped. As a result, main system clock-based operation is also

stopped, thus minimizing power consumption.

Caution Before shifting to STOP mode, first stop the operation of the hardware, then execute the
STOP instruction.
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Table 8-1. Operation Statuses in HALT Mode

HALT mode operation status while the main HALT mode operation status while the
system clock is running subsystem clock is running
ftem , While the subs While the main While the main
While the subsystem ' e, e su y§tem system clock is system clock is not
clock is running clock is not running X ;
running running

Clock generator Can operate with the main system clock. Does not run.
CPU Operation disabled
Port (output latch) Remains in the state existing before the selection of HALT mode.
16-bit timer counter Operation enabled Operation disabled
(TM5)
8-bit timer/event counter | Operation enabled Operation enabled !
(TMO and TM1)
8-bit timer counter Operation enabled Operation enabled™™? Operation enabled Operation enabled™*’
(TM2)
Clock timer Operation enabled Operation enm)led"""2 Operation enabled Operation erabled"" ’
Watchdog timer Operation enabled Operation disabled
Serial interface Operation enabled Operation enabled”™
A/D converter Operation disabled
LCD controller/driver Operation enabled Operation enabled ™" | Operation enabled Operation enabled
Comparator Operation enabledm s
Extemnal interrupt Operation enabled™™ *

Notes 1. Operation is enabled only when TI0 or TI1 is selected as the count clock.

2. Operation is enabled while the main system clock is selected.
3. Operation is enabled while the subsystem clock is selected.
4. Operation is enabled in both three-wire serial I/O and UART modes while an extemal clock is being

used.

5. Operation is enabled while TM2 is operating, or as an external interrupt.
6. Maskable interrupt that is not masked
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Table 8-2. Operation Statuses in STOP Mode

STOP mode operation status while the main system clock is running

fem While the subsystem clock is running While the subsystem clock is not running
Clock generator Does not operate with the main system clock.
CPU Operation disabled
Port (output latch) Remains in the state existing before the selection of STOP mode.
16-bit imer counter Operation disabled
(TM5)
8-bit timer/event counter | Operation enabled™ ™"
(TM0 and TM1)
8-bit timer counter Operation enabled™™" * Operation disabled
(TM2)
Clock timer Operation enabled™ ™ Operation disabled
Watchdog timer Operation disabled
Serial interface Operation enabled™™*
A/D converter Operation disabled
LCD controller/driver Operation enabled"™* * Operation disabled
Comparator Operation enabled" ™™ **™** Operation enabled™™* *
Extemal interrupt Operation enabled™™ *

Notes 1. Operation is enabled only when TI0 or Ti1 is selected as the count clock.
2. Operation is enabled while the subsystem clock is selected.
3. Operation is enabled in both three-wire serial /O and UART modes while an external clock is being

used

4. Maskable interrupt that is not masked

o

Operation is enabled while TM2 is running.

6. Operation is enabled as an extemal interrupt.

B L427525 0118438 T?5 HE

o1



NEC yPD78F9418

8.2 Standby Function Control Register

The oscillation seftling time selection register (OSTS) is used to control the wait time, from the time the STOP
mode is deselected by an interrupt request, until oscillation settles.

The OSTS is manipulated using an 8-bit memory manipulation instruction.

A RESET input loads 04H into the OSTS. If a RESET input is used to deselect STOP mode, the time required
for oscillation to settle will be 2"/, rather than 2" /.

Figure 8-1. Oscillation Settling Time Selection Register Format

Symbol 7 6 5 4 3 2 1 0 Address Whenreset RW
osts{ o fo oo o |osTselosTst[ostso]  FrAn 04H AW
[0STS2|0STS1|OSTSO Oscillation settling time selection

0 (] 0 |22 (819us)

) 1 6 | 2%4x (6.55ms)

1 0 0 |2"Ax (26.2ms)
Other settings Not to be set

Caution The wait time required to deselect STOP mode does not include the time (“a” in the following

chart) required for the clock oscillation to settle after STOP mode Is deselected, regardless of
whether STOP mode is deselected by a RESET input or Interrupt.

STOP mode release
X1 pin voltage
waveform
Vss
Remarks 1. fx: Main system clock oscillation frequency
2. The parenthesized values apply to operation at fx = 5.0 MHz.
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9. RESET FUNCTIONS

The uPD78F9418 can be reset using the following signals.

(1) Extemal reset signal input to the RESET pin

(2) Intemal reset signal generated upon the elapse of the period set in the watchdog timer, used for detecting an
unintended program loop

The extemal and internal reset signals are functionally equivalent. When RESET is input, they cause program
execution to begin at the addresses indicated at addresses 0000H and 0001H, respectively.

It a low level signal is applied to the RESET pin, or if the watchdog timer overflows, a reset occurs, causing each
piece of the hardware to enter the states listed in Table 9-1. While a reset signal is being input, or while the

oscillation frequency is settling immediately after the end of a reset sequence, each pin remains in the high-
impedance state. ’

If a high level signal is applied to the RESET pin, a reset sequence is terminated, and program execution begins
once the oscillation settling time (2'%) efapses. A watchdog timer overflow-based reset sequence is terminated
automatically. Similarly, program execution begins upon the elapse of the oscillation settling time (2'/x).

Cautions 1. To use an external reset sequence, supply a low leve! signal to the RESET pin and
maintain the signal for at least 10 us.
2. When a reset is used to deselect STOP mode, the information related to the STOP mode

Is held during the reset sequence, that is, while the reset signal Is applied. The port pins
remain in the high-impedance state, however.

Figure 9-1. Reset Function Block Diagram

RESET © Resat control circuit Reset signal
Over-
Count clock ' Watchdog timer  {1OW Interrupt function
Stop

93
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Table 9-1. State of the Hardware after a Reset

Hardware State after reset
Program counter (PC)™*" Loaded with the contents of
the reset vector table (0000H,
0001H)
Stack pointer (SP) Undefined
Program status word (PSW) 02H
RAM Data memory Undefined™*
General-purpose register Undefined™**
Ports (PO, P2, P4, P5, P8, P9) (output latch) 00H
Port mode registers (PM0, PM2, PM4, PM5, PM8, PM9) FFH
Pull-up resistor option registers (PUO to PU2) O0H
Processor clock control register (PCC) 02H
Subsystem clock oscillation mode register (SCKM) 00H
Subclock control register (CSS) 00H
Oscillation settling time selection register (OSTS) 04H
16-bit timer/counter 5 Timer register (TMS) 0000H
Compare register (CR50) FFFFH
Capture register (TCPS) Undefined
Mode control register (TMC5) O0H
8-bit imer/event counters 0t0 2 | Timer registers (TMO to TM2) 00H
Compare registers (CR00 to CR20) Undefined
Mode control registers (TMCO to TMC2) 00H
Clock timer Mode control register (WTM) 00H
Watchdog timer Timer clock selection register (TCL2) 00H
Mode register (WDTM) 00H
A/D converter Mode register (ADM) 00H
A/D converter input selection register (ADS) 00H
10-bit A/D conversion result register (ADCR) Undefined
Comparator Mode register 0 (CMPRMO) 00H
LCD controller/driver LCO display mode register (LCDM) ooH
LCD port selector (LPS) 00H
LCD clock control register (LCDC) 00H
Serial interface Mode register (CSIMO) 00H
' Asynchronous serial interface mode register (ASIM) 00H
Asynchronous serial interface status register (ASIS) 00H
Baud rate generator control register (BRGC) 00H
Transmission shift register (TXS) FFH
| Reception buffer register (RXB) | Undefined |
Interrupts Request fiag registers (IF0, IF1) 00H
Mask flag registers (MKO, MK1) FFH
Extemal interrupt mode registers (INTMO, INTM1) 00H
Key retum mode register (KRM) 00H

Notes 1. While a reset signal is being input, and during the oscillation settling period, the contents of the PC will
be undefined, while the remainder of the hardware will be the same as after the reset.
2. In standby mode, the RAM enters the hold state after a reset.
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10. FLASH MEMORY PROGRAMMING

Flash memory is used as the built-in program memory of the xPD78F9418.
The flash memory can be written even while the device is installed in the target system (on-board write). To write
a program into the flash memory, connect the dedicated fiash writer (Flashpro H) to both the host machine and target

system.

Remark The Flashpro Il (formerly, Flashpro) is manufactured by Naito Densei Machida Seisakusho Co., {.d.

10.1 Selecting the Transmission Method

The Flashpro Il writes into flash memory by means of serial transmission. The transmission method to be used for
writing is selected from those listed in Table 10-1. To select a transmission method, use the format shown in Figure
10-1, according to the number of Vee pulses listed in Table 10-1.

Table 10-1. Transmission Methods

Transmission method

Number of channels

Pins

Number of Ver pulses

3-wire serial /0

1

SCK /ASCK/P20
SO/TxD/P21
SI/RxD/P22

0

UART

TxD/SO/P21
RxD/SVP22

Psgudo 3-wire mode™

P00 (serial clock input)
P01 (serial data output)
P02 (serial data input)

12

P4O/KRO (serial clock input)
P41/KR1 (serial data output)
P42/KR2 (serial data input)

13

Note Serial transfer by controlling the ports using software

Caution To select a transmission method, always use the corresponding number of Vee pulses listed in

Table 10-1.

0V
Vee Voo

Vss

bl
m
[7]
9

Figure 10-1.

Transmission Method Selection Format

- _\_/
Vss
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10.2 Flash Memory Programming Functions

Flash memory writing and other operations can be performed by transmitting/receiving commands and data
according to the selected transmission method. Table 10-2 lists the main flash memory programming functions.

Table 10-2. Main Flash Memory Programming Functions

Function Description
Batch erase Erases the entire contents of memory.
Batch blank check Checks that the entire contents of memory have been erased.
Data write Write to the flash memory according to the specified write start address and number of bytes of
data to be written.
Batch verify Compares the entire contents of memory with the input data.

10.3 Connecting the Flashpro li

The connection between the Flashpro It and yPD78F9418 varies with the transmission method (3-wire serial /O,
UART, or pseudo 3-wire). Figures 10-2 to 10-4 show the connection for each transmission method.

Figure 10-2. Flashpro ll Connection in 3-Wire Serial VO Mode

Flashpro Il pPD78F9418
Vppnlioe Vee
Voo Voo
RESET RESET
SCK SCK
SO St
S SO
GND Vss

Note n: 1or2
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Figure 10-3. Flashpro Il Connection in UART Mode

Flashpro H uPD78F9418
Vrpnhiow Vee
Voo Voo
RESET RESET
SO RxD
S TxD
GND Vss

Note n: 1or2

Figure 10-4. Flashpro Il Connection in Pseudo 3-Wire Mode (When PO Is Used)

Flashpro I 4PD7BF9418
Vepnhew Ve
Voo Voo
RESET RESET
SCK PO (serial clock)
o) : PO1 (serial input)
sl P02 (serial output)
GND Ves

Note n: 1or2
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11. INSTRUCTION SET OVERVIEW
The instruction set for the uPD78F9418 is listed later.
11.1 Legend

11.1.1 Operand formats and descriptions

The description made in the operand field of each instruction conforms to the operand format for the instructions
listed below (the details conform with the assembly specification). If more than one operand format is listed for an
instruction, one is selected. Uppercase letters, #, !, $, and a pair of [ and ] are used to specify keywords, which must
be written exactly as they appear. The meanings of these special characters are as follows:

* #: Immediate data specification

* $: Relative address specification

* |: Absolute address specification

* [and]: Indirect address specification

Immediate data should be described using appropriate values or labels. The specification of values and labels
must be accompanied by #, 1, $, or a pair of [ and ].

Operand registers, expressed as r or rp in the formats, can be described using both functional names (X, A, C,
etc.) and absolute names (RO, R1, R2, and other names listed in Table 11-1 ).

Table 11-1. Operand Formats and Descriptions

Format Daescription
r X (R0), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7)
] AX (RP0), BC (RP1), DE (RP2), HL (RP3)
sfr Special function register symbol
saddr FE20H to FF1FH: Immediate data or label
saddrp FE20H to FF1FH: Immediate data or label (even addresses oniy)
addr16 0000H to FFFFH: Immediate data or label

(only even address for 16-bit data transfer instructions)

addr5 0040H to 007FH: Immediate data or label (even addresses only)
word 16-bit immediate data or label
byte 8-bit immediate data or label
bit 3-bit mmediate data or label

Remark For the special function register symbols, see Table 5-1.
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11.1.2 Descriptions of the operation field
A : Aregister (8-bit accumulator)
X : Xregister
B . B register
C : C register
D : Dregister
E : Eregister
H : Hregister
L . Lregister
AX : AX register pair (16-bit accumulator)
BC : BC register pair
DE : DE register pair
HL : HL register pair
PC : Program counter
sP : Stack pointer
PSW : Program status word
CY : Canyflag
AC : Auxiliary carry flag
V4 : Zeroflag
IE . Interrupt request enable flag
NMIS : Flag to indicate that a nonmaskable interrupt is being handied
0 : Contents of a memory location indicated by a parenthesized address or register name
Xu, XL : Upper and lower 8 bits of a 16-bit register
A . Logical product (AND)
v . Logical sum (OR)
~ : Exclusive OR
—_ : Inverted data
addr16 : 16-bit immediate data or label
jdisp8 : Signed 8-bit data (displacement value)
11.1.3 Description of the flag operation field
(blank) : No change
0 : Tobeclearedto 0
1 : Tobesetto1
x : To be set or cleared according to the result
R : To be restored to the previous value
99
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11.2 Operations

Mnemonic Operand Byte Clock Operation Flag
Z AC CY
MOV 1, #byte 3 6 r « byte
saddr, #byte 3 6 (saddr) « byte
sfr, #byte 3 6 sfr « byte
Ar et 2 4 Aer
rA -t 2 4 reA
A, saddr 2 4 A « (saddr)
saddr, A 2 4 (saddr) « A
A, sfr 2 4 A« sfr
sfr, A 2 4 sfr< A
A, laddri6 3 8 A « (addri6)
laddr16, A 3 8 (addr16) « A
PSW, #byte 3 6 PSW « byte X X X
A, PSW 2 4 A « PSW
PSW, A 2 4 PSW e A X X X
A, [DE} 1 6 A « (DE)
[DE]}, A 1 6 (DE) « A
A, [HL} 1 6 A « (HL)
{HL), A 1 6 (HL)« A
A, [HL + byte] 2 6 | Ae(HL +byte)
{HL + byte), A 2 6 (HL + byte) « A
XCH A X 1 4 Aea X
AT - 2 6 Aor
A, saddr 2 6 A © (saddr)
A, sfr 2 6 A o (sfr)
A, [DE] 1 8 A & (DE)
A, [HL) 1 8 A e (HL)
A, [HL + byte] 2 8 A & (HL + byte)
MOVW P, #word 3 6 p « word
AX, saddrp 2 6 | AX « (saddrp)
saddrp, AX 2 8 (saddmp) « AX
AX, ip s 1 4 AX —1p
P, AX soms 1 4 P« AX

Notes 1. Exceptwhenr=A.

2. Exceptwhenr=AorX.

3. Only when rp = BC, DE, or HL.

Remark The instruction clock cycle is based on the CPU clock (fcru), specified in the processor clock controlier

register (PCC).
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Mnemonic Operand Byte Clock Operation Flag
Z AC CY
XCHW AX, mp 1 8 AXemp
ADD A, #byte 2 4 A, CY « A + byte X X X
saddr, #byte 3 6 (saddr), CY « (saddr) + byte X X X
AT 2 4 ACYeA+r X X X
A, saddr 2 4 A, CY « A + (saddr) X X X
A, laddr16 3 8 A, CY « A + (addr16) X X X
A [HL) 1 6 A CY A+ (HL X x x
A, [HL + byte) 2 6 A,CY « A + (HL + byte) X x X
ADDC A, #byte 2 4 A, CY « A +byte + CY X x x
saddr, #byte 3 6 (saddr), CY « (saddr) + byte + CY X X X
A 2 4 ACYeA+r+CY x x x
A, saddr 2 4 A, CY « A + (saddr) + CY X X X
A, laddr16 3 8 A, CY « A + (addr16) + CY X x x
A [HU 1 6 A CY «A+(HL +CY x x x
A, [HL + byte} 2 6 A, CY « A + (HL + byte) + CY X x x
suB A, #byte 2 4 A CY « A-byte X X X
saddr, #byte 3 6 (saddr), CY « (saddr) - byte X x X
Ar 2 4 ACYeA-r X x x
A, saddr 2 4 A, CY « A - (saddr) X X X
A, laddri6 3 8 | A CY« A-(addri6) x x x
A [HY 1 6 A, CY &« A-(HL) X x x
A, [HL + byte] 2 6 A,CY « A (HL + byte) X x x
suBC A, #byte 2 4 | ACYeA-byo-CY X x x
saddr, #byte 3 6 (saddr), CY « (saddr) - byte - CY x x x
Ar 2 4 ACY«A-r-CY X X X
A, saddr 2 4 A, CY « A — (saddr) - CY X x x
A, laddr16 3 8 A, CY « A - (addr16) - CY X x X
A, [HL] 1 6 A CYe—A-(H)-CY x x x
A, [HL + byte] 2 6 A, CY « A - (HL + byte) - CY x x X
AND A, #byte 2 4 A« A Abyte X
saddr, #byte 3 6 (saddr) « (saddr) A byte x
Ar 2 4 AcAnr X
A, saddr 2 4 A « A A (saddr) X
A, laddr16 '3 8 A « A A (addr16) x
A, [HL] 1 6 Ae—Ana(HL) X
A, [HL + byte] 2 6 A « A A (HL + byte) x

Note Oniy when rp = BC, DE, or HL.

Remark The instruction clock cycle is based on the CPU clock (fceu), specified in the processor clock controller

register (PCC).
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Mnemonic Operand Byte Clock Operation Flag
Z AC CY
OR A, #byte 2 4 A« Avbyte X
saddr, #byte 3 6 (saddr) « (saddr) v byte x
Ar 2 4 Ae—Avr x
A, saddr 2 4 A « A v (saddr) X
A, laddr16 3 8 A « A v (addr16) X
A, [HL] 1 6 Ae Av(HL) X
A, [HL + byte] 2 6 A « A v (HL + byte} x
XOR A, #byte 2 4 A « A v~ byte x
saddr, #byte 3 6 (saddr) « (saddr) + byte X
Ar 2 4 AeAwr x
A, saddr 2 4 A« A~ (saddr) x
A, laddr16 3 8 A « A~ (addr16) x
A, [HL) 1 6 A A (HL) x
A, [HL + byte] 2 6 A« A+ (HL + byte) x
CMP A, #byte 2 4 A - byte X X X
saddr, #byte 3 6 (saddr) - byte X X x
Ar 2 4 A-r X X X
A, saddr 2 4 A — (saddr) X X X
A, laddr16 3 8 A - (addr16) X X X
A, [HL] 1 6 A - (HL) X X x
A, {HL + byte] 2 6 A - (HL + byte) X X X
ADDW AX, #word 3 6 AX, CY « AX + word X X X
susw AX, #word 3 6 AX, CY « AX - word x x x
CcMPW AX, #word 3 6 AX - word X X X
INC r 2 4 rer+1 x x
saddr 2 4 (saddr) « (saddr) + 1 X X
DEC r 2 4 rer-1 x X
saddr 2 4 (saddr) « (saddr) — 1 X X
INCW P 1 4 | pema
DECW )] 1 4 Permp-1
ROR A1l 1 2 (CY, A7 « Ao, Am1 — Am) X 1 x
ROL A1 1 2 (CY, Ao « A7, Amet — Am) x 1 X
RORC A1 1 2 (CY « Ao, A7« CY, Am1 < Am) x 1 X
ROLC A1 1 2 (CY « A7, Ao« CY, Amir ¢~ Am) x 1 x

Remark The instruction clock cycle is based on the CPU clock (fcru), specified in the processor clock controller
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Fla
Mnemonic Operand Byte Clock Operation g
Z AC CY
SET1 saddr. bit 3 6 (saddr. bit) « 1
sfr. bit 3 6 sfr. bit « 1
A. bit 2 4 A.bit 1
PSW. bit 3 6 PSW. bit « 1 X X %
[HL). bit 2 10 (HL). bit « 1
CLR1 .| saddr. bit 3 6 (saddr. bit) « 0
sfr. bit 3 6 sfr. bit < 0
A. bit 2 4 A bite0
PSW. bit 3 6 PSW. bit « 0 X X X
[HL]. bit 2 10 (HL). bit « 0
SET1 cY 1 2 CYe1 1
CLR1 CcY 1 2 CY«0 0
NOT1 cy 1 2 |Crecoy x
CALL laddr16 3 6 (SP = 1) « (PC + 3)u, (SP - 2) « (PC + 3).,
PC « addr16, SP « SP -2
CALLT {addr5) 1 8 (SP - 1) & (PC + 1), (SP - 2) & (PC + 1),
PCh « (00000000, addrs + 1),
PCt « (00000000, addr5),
SP«SP-2
RET 1 6 PChé (SP + 1), PCL « {SP),
SPSP+2
RET! 1 8 PChe (SP + 1), PCL « (SP), R R R
PSW « (SP + 2), SP « SP + 3,
NMIS « 0
PUSH PSW 1 2 (SP-1)« PSW,SP«« SP -1
p 1 4 (SP - 1) & 1w, (SP - 2) « p,
SP«SP-2
1 | POP PSW 1 4 PSW ¢« (SP), SP « SP + 1 R R R
f ) 1 6 H « (SP + 1), L « (SP),
| SP «SP+2
? MOVW SP, AX 2 8 |sPeax
: . AX, SP 2 6 AX « SP
BR laddr16 3 6 PC « addri6
$addr16 2 6 PC « PC + 2 + jdisp8
AX 1 6 PCH « A, PCL « X

Remark The instruction clock cycle is based on the CPU clock (fceu), specified in the processor clock controlier
register (PCC).
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Mnemonic Operand Byte Clock Operation Flag
Z AC CY
BC $addri6 2 6 PC«PC+24+dispBif CY =1
BNC $addr16 2 6 PC «PC +2+jdisp8ifCY=0
BZ $addr16 2 6 PCePC+2+jdisp8ifZ=1
BNZ $addr16 2 6 PC«PC+2+jdisp8ifZ=0
BT saddr. bit, $addr16 4 10 PC « PC + 4 + jdisp8
if (saddr. bit) = 1
sfr. bit, $addr16 4 10 PC « PC + 4 + jdisp8 if sfr. bit = 1
A. bit, $addr16 3 8 PC « PC + 3 + jdisp8 if A. bit = 1
PSW. bit, $addr16 4 10 PC « PC + 4 + jdisp8 it PSW. bit = 1
BF saddr. bit, $addr16 4 10 PC « PC + 4 + jdisp8
if (saddr. bit) = 0
sfr. bit, $addr16 4 10 PC « PC + 4 + jdisp8 if sfr. bit= 0
A. bit, $addri6 3 8 PC«—PC+3+jdispg8 if A. bit=0
PSW. bit, $addr16 4 10 PC « PC + 4 + jdisp8 if PSW. bit = 0
DBNZ B, $addr16 2 6 B« B-1,then
PC«PC+2+jdisp8ifB=0
C, $addr16 2 6 CeC-1,then
PC«PC+2+|disp8ifC=0
saddr, $addr16 3 8 (saddr) « (saddr) - 1, then
PC « PC + 3 + jdisp8 if (saddr) # 0
NOP 1 2 No Operation
1] 3 6 IE « 1 (Enable Interrupt)
DI 3 6 IE « O (Disable Interrupt)
HALT 1 2 Set HALT Mode
STOP 1 2 Set STOP Mode

Remark The instruction clock cycle is based on the CPU clock (fcru), specified in the processor clock controlier
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12. ELECTRICAL CHARACTERISTICS (TARGET VALUES)

Caution The ratings listed below are target values for the product, established in the development stage.

When designing an application system, refer to the following data sheet, which details the
formal electrical characteristics:
HPD78F9418 Data Sheet: To be created

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C) {(Target values)
Parameter Symbol Conditions Rated value Unit
Supply voitage Voo —0.31t0+7.0
Vee <0.3t0 +10.8 v
Input voitage \ Pins other than those for port 5 ~0.3t0 Voo + 0.3 v
Ve P50-P53 N-channel, open-drain -0.3t0 +13 A
Output voltage Vo -0.3t0 Voo + 0.3 v
Output high current low™™ Each pin Peak value -10 mA
ms -5 mA
Total for all pins Peak value =30 mA
ms -15 mA
Output low current o™ Each pin Peak value 30 mA
ms 15 mA
Total for all pins Peak value 160 mA
ms 80 mA
Operating ambient temperature Ta —40 to +85 °C
Storage temperature T -65 to +150 °C

Note Calcuiate rms with [rms] = [peak value] x Jduty cycle .

Caution Absolute maximum ratings are rated vaiues beyond which physical damage will be caused to
the product; If the rated vaiue of any of the parameters In the above table is exceeded, even
momentarily, the quality of the product may deteriorate. Always use the product within Its rated

values.

Remark The characteristic of a dual-function pin does not differ between the port function and the secondary

function, unless otherwise stated.

B Lu2?525 0118452 345 W
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CHARACTERISTICS OF THE MAIN SYSTEM CLOCK OSCILLATION CIRCUIT

A=-401to +85°C, Voo =1.810 5.5 V) (Target values)
Resonator | 'ecommended Parameter Conditions MIN. | TYP. | MAX.| Unit
circuit
Ceramic Oscillator frequency (fx)**' | Voo = oscillation voitage 1.0 50 | MHz
resonator range
Oscillation settfing ime™** | After Voo reaches MIN. of 4 ms
the oscillation voitage range
Crystal Oscillator frequency (fx)™*’ 1.0 50 | MHz
Oscillation settling tme™™* | Vpo=4.51055V 10 | ms
30
External X2 x1 || X1 input frequency (fx)™*" 1.0 50 | MHz
clock
1PD74HCUO4 X1 input high/low level 100 500 ns
width (b, ta)
Notes 1. Only the characteristic of the oscillation circuit is indicated. See the description of the AC characteristic
for the instruction execution time.
2. Time required for oscillation to settle once a reset sequence ends or STOP mode is deselected.

Cautions 1. When using the main system clock oscillation circuit, observe the following conditions for
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the wiring of that section enclosed in dotted lines In the above diagrams, 8o as to avoid the
Influence of the wiring capacitance.

* Keep the wiring as short as possible.

* Do not allow signal wires to cross one another.

* Keep the wiring away from wires that carry a high, non-stable current.

* Keep the grounding point of the capacitors at the same level as Vss.

* Do not connect the grounding point to a grounding wire that carries a high current.

* Do not extract a signal from the oscillation circuit.

Before switching from the subsystem clock back to the main system clock, always allow
sufficient time for the osciilation to settie by specifying it In the program.
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NEC UPD78F9418
CHARACTERISTICS OF THE MAIN SYSTEM CLOCK OSCILLATION CIRCUIT
A =-40to +85 °C, Voo = 1.8 10 5.5 V) (Target values)
Resonator :f:;:"’"""ded Parameter Conditions MIN. | TYP. | Max.| unit
Crystal LLC XT2_ XT1 Oscillator frequency (fxr)™" 32 |32768] 35 | KHz
' E Oscillation settling time™** | Voo =450 55V 1.2 2 s
R 10
Extemnal XT2 XT1 XT1 input frequency (fxr)™" 32 35 kHz
clock
uPD74HCUO4 XT1 input highflow level 14.3 16.6 | us
width (b, txn)
Notes 1. Only the characteristic of the oscillation circuit is indicated. See the description of the AC characteristic

Cautions

for the instruction execution time.
Time required for oscillation to settle after Voo reaches the MIN. value of the oscillation voltage range.

1. When using the subsystem clock oscillation circuit, observe the following conditions for the
wiring of that section enclosed In dotted lines in the above diagrams, so as to avoid the
influence of the wiring capacitance.

* Keep the wiring as short as possible.

* Do not allow signal wires to cross one another.

* Keep the wiring away from wires that carry a high, non-stable current.

* Keep the grounding point of the capacitors at the same level as Vss.

* Do not connect the grounding point to a grounding wire that carries a high current.
* Do not extract a signal from the oscillation circuit.

2. The subsystem clock oscillation circuit is designed to have a low amplification degree so as
to maintain a low current drain. Therefore, it is more likely to malfunction as a result of
nolse than the main system clock osclilation circuit. When using the subsystem clock,
therefore, pay particularly careful attention to how it is wired.
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DC CHARACTERISTICS (Ta =—40to +85°C, Voo = 1.8t0 5.5 V) (Target values)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
High-level input \' PO0-PO03, P46, P47, P60- Voo=27t055V 0.7Voo Voo v
voltage P66, PB0-P87, P90-P93 0.9Voo Voo v
Vi P50-P53 Voo=27t055V 0.7Voo 12 v
0.9Voo 12 v
Vs RESET, Voo=27t055V 0.8Voo Voo v
P20-P27, P40-P45 0.9Voo Voo \Y
Vi X1, X2 Voo - 0.1 Voo v
Low-level input Vi PO0-P03, P46, P47, P60- Voo=27t055V 0 0.3Voo \'
vottage P66, P80-P87, P90-P93 0 0.1Voo v
Vi P50-P53 Voo=271055V 0 0.3Voo v
0 0.1Voo \
Via RESET, 27VsVoo<55V (o] 0.2Voo v
P20-P27, P40-P45 0 0.1Voo v
Vs X1, X2 0 0.1 v
High-level output Vo Voo=45t055V, lon=~1 mA Voo - 1.0 \'
voltage Voo =4.5105.5 V, lon = ~100 uA Voo - 0.5 v
Low-level output | vo, Pins other than those for (Voo =4.5105.5V, 1.0 v
voitage port 5 lo. = 10 mA
Voo=45t055V, 0.5 \'
low = 400 pA
Vo2 P50-P53 Voo=451055V, 1.0 \'
oo =10 mA
Voo=4.51055V, 04 v
low = 1.6 mA
High-level input Lisn Vi = Voo Pins other than the 3 HA
leakage current X1 pin, X2 pin, or
those for port 5
Line X1, X2 20 HA
Liva V=12V P50-P53 (N- 20 HA
channel, open-drain)
Low-level input Liny Vu=0QV Pins other than the -3 HA
leakage current X1 pin, X2 pin, or
those for port 5
Lin2 X1, X2 -20 HA
Lus P50-P53 (N- -30 HA
channel, open-drain)
During input
instruction execution
High-level output lo Vout = Voo 3 HA
leakage current
Low-level output leov Vour=0V -3 HA
leakage current

Remark The characteristic of a dual-function pin does not differ between the port function and the secondary
function, unless otherwise stated.
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DC CHARACTERISTICS (Ta =-40 to +85 °C, Voo = 1.8 to 5.5 V)

(Target values)

Parameter

Symbol Conditions MIN. TYP. MAX. Unit
Software-specified | R Vn =0V, for pins other than those for ports 5 and 50 100 200 kQ2
pull-up resistor 6

Power supply loos 5.0-MHz crystal oscillation | Voo=50V1 10%** 7.5 215 mA
current™*’ operating mode

Voo=30V+10%"™" 1.9 49 mA

Voo=20V + 10%"™* 0.9 23 mA

locz 5.0-MHz crystal oscillation | voo=50V+10% 1.2 36 mA

HALT mode Voo=30V110% 05 1.5 mA

Voo=20V110% 0.3 0.9 mA

loos 32.768-kHz crystal oscillation| Voo = 50V £ 10 % 150 280 HA

Operating mode™" Voo=30V:10% 116 190 A

Voo=20V10% 76 138 HA

looe 32.768-kHz crystal oscillation] Voo =50V + 10% 25 55 HA

HALT mode™"* Voo=30V110% 5 25 HA

Voo =20V 10% 25 12.5 HA

{oos 32.768-kHz crystal stop Voo=50V10% 0.1 30 HA

STOP mode Vo=30V110% 0.05 10 A

Voo=20V110% 0.05 10 PA

loos 5.0-MHz crystal oscillation |Voo=50V10% 8.1 275 mA

A/D operating mode Voo=30V+10% 25 10.9 mA

Vio=20V110% 15 8.3 mA

Notes 1. The power supply current does not include AVrer, AVoo, or the port current (including the current
flowing through the built-in pull-up resistor).

2. When the main system clock is not running.

3. During high-speed mode operation (when the processor clock control register (PCC) is cleared to 00H.)

4. During low-speed mode operation (when 02H is loaded into the PCC.)

Remark The characteristic of a dual-function pin does not differ between the port function and the secondary
function, unless otherwise stated.
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DC CHARACTERISTICS (Ta=-401to +85°C, Voo =1.8t05.5 V)

LCD Characteristics (Target values)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage | Vico VAON =1 1.8 Voo
VAON = 0"’ 27 Voo

LCD output vottage | vooc lo=45 yA Vicoo = Vico 0 0.2 v
deviation™** Vieot = Vieo x 2/3

(common)

LCI? outpit!vonage Voos lo=+1 A 2.2V < Vieo € Voo 0 0.2 \
deviation Vicoz = Vieo x 1/3"

(segment)

Notes 1. For an ordinary mode (VAON = 0), Ta =~10 to +85 °C.
2. The voltage deviation is the deviation of the segment or common output voltage from the ideal value
(Vicon, wheren=0, 1, or 2).
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NEC uPD78F9418
AC CHARACTERISTICS
1) Basic operations (Ta = —40 to +85 °C, Voo = 1.8 10 5.5 V) (Target values)
Parameter Symbol Conditions MIN. TYP. MAX, Unit
Cycle time Ter Operation based on the Voo=271055V 0.4 32 us
{minimum instruction main system clock
axecution time) 16 32 us
Operation based on the subsystem clock 122 us
Tioand T input | trw, Voo=27t055V 0.1 us
high/low level width e 18 s
TI0 and TH input Voo=27t055V 0 4 MHz
frequency 0 275 kHz
Interrupt input tNTH, INTPO-INTP3 Voo=27t055V 10 us
high/low level width tom. 20 s
RESET low level Voo=271t055V 10 us
width 20 s
Tcv vs Voo (main system clock)
60
10
Guaraneed operating range
@
2
5
‘s 20
£ \
-3
g 1o \
A ¥
‘\
0.5
04 A}
0.1
1 2 3 4 5 6
Supply voltage Voo [V]
11
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(2) Serial interface (Ta = —40 to +85 °C, Voo = 1.8 t0 5.5 V)

(a) Serial interface channel 0

(i) Three-wire serial VO mode ( SCK ...Internal clock output)

(Target values)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK cycletime | teevt Voo=2.710 5.5V 800 ns
3200 ns
SCK highviow level| bots, Voo=27t055V txeri/2-50 ns
width b kovi/2-150 ns
Sl setup time tsuct Voo=271055V 150 ns
(for SCK T) 500 s
St hold time s Voo=27t055V 400 ns
(for SCK 1) 00 s
Delay from SCK 4 | tsor A=1kQ, Voo=27105.5V 0 250 ns
10 SO output C =100 pF** 0 1000 ns
Note R and C are the resistance and capacitance of the SO output line, respectively.
(il) Three-wire serial VO mode (SCK...External clock output) (Target values
Parameter Symbol Conditions MIN. TYP. MAX. Unit |
SCK cycletime | tove [Voo=271055V 800 ns
3200 ns
SCK highflow level| tee, taz [Voo=27t0 5.5V 400 ns
width 1 600 ns
Sl setup time tonc Voo=271055V 100 ns
(for SCK T) 150 s
Si hold time txse Voo=27t055V 400 ns
{for SCK T) 600 s
Delayfrom SCK{ | tse |R=1kQ, Voo=271055V () 300 ns
10 SO output C =100 pF* 0 1000 ns
Note R and C are the resistance and capacitance of the SO output line, respectively.
{iti) UART mode (dedicated baud rate generator output) (Target values)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate Voo=27t055V 78 125 bps
19 531 bps
112

B E427525 0118459 77T A




NEC uPD78F9418

(iv) UART mode (external clock input)

(T Target values)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
ASCK cycle time txcvs Voo=271t055V 800 ns
3200 ns
ASCK high/low o, Voo=271055V 400 ns
level width bas 1 600 s
Transfer rate Vo=27W55V 39 063 bps
9766 bps
ASCK rising time, | ta, 1 us
falling time tr
113
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AC TIMING MEASUREMENT POINTS (except the X1 and XT1 inputs)

0.8Voo Measurement 0.8Voo
0.2Voo pOints 0.2Vop

CLOCK TIMING

SP

X1 input \

XT1 input \ Vi (MIN.)
Vs (MAX.)

Tl TIMING

I tnwo, triLe | trHo, trms

Tio, ™
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SERIAL TRANSFER TIMING
Three-Wire Serial VO Mode:
txeym
txim )
I \ 4
SCK
N
tsikm txsim
Sl Input data
txksom
SO Output data
m=1,2
UART Mode (External Clock input):
txcys
tas
y
ASCK \ /
N / o
115
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10-BIT A/D CONVERTER CHARACTERISTICS

(Ta=-40to +85°C, AVbo = Voo = 1.8 10 5.5 V, AVss = Vss = 0 V) (Target values)
item Symbol Conditions MiN. TYP. MAX. Unit
Resolution 10 10 10 bit
Total error™™ 27VSAVD <S5V 4 LSB
18V<AVo <27V 6 LSB
Conversion time Tconv 14 us
Analog input Vian 0 Voo v
voltage
Reference voltage | AVrer 1.8 Voo v

Note No quantization error (+1/2 LSB) is included.

COMPARATOR CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 1.8 to 5.5 V) (Target values)
ftem Symbol Conditions MIN. TYP. MAX, Unit
Analog input range { Vom Voo=18t055V 0 Voo \
Reterence voltage | Vcaer Voo=271055V 1.1 1.4 1.7 \"
input range Voo=181027V 1.4 12 13 v
Precision Voo=18to 55V +100 mV
DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA HOLD CHARACTERISTICS
(Ta=-40to +85 °C) (Target values)
ltem Symbol Conditions MIN. TYP. MAX. Unit
Data hold supply | vpo0n 18 55 v
voltage
Release signal set | tsreL 0 us
time
Oscillation settiing | twar Reset by RESET 2" ms
time
Reset by interrupt Note ms

Note 2"/fx, 2"/tx, or 2""/x can be selected according to the setting of bits 0 to 2 (OSTS0 to OSTS2) of the
oscillation settling time selection register.

Remark fx: Main system clock oscillation frequency
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DATA HOLD TIMING (STOP mode release by RESET )

intemal reset operation
! HALT mode

4 STOP mode ’ ' Operating mode

Data hold mode ————=

Voo

Vooor tsREL

STOP instruction execution

RESET [

DATA HOLD TIMING (standby release signal: STOP mode release by Interrupt signal)

HALT mode
ro——————————STOP mode : Operating mode
Data hold mode ————=
Voo
Vooor tsAe
STOP instruction execution

4

Standby release signal

(interrupt request) N

twarr

17
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INTERRUPT INPUT TIMING

INTPO-INTP3

RESET INPUT TIMING
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13. PACKAGE DRAWINGS

80 PIN PLASTIC QFP (14x14)

A

AR AR AR

detail of lead end

I-Im

CLLLEERELEELEELEELEE

K
J nnnnnnnnnnnn OO0 M
i t
L
NOTE .. ITEM_MILLIMETERS __INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 17.2020.20  0.67720.008

its true position (T.P.) at maximum material condition. B 14.00:0.20  0.55 1:8:883

+0.009
C  14.00:020 0.551*3.999
D 17.2010.20  0.67720.008
F___ o825 0.032
G o082 0.032
0.002
H  032:006  0.013:3:992
! 0.13 0.005
J_ 085(T.P)  0.026(T.P)
K 160:0.20  0.063:0.008
L 080020  0.03123:998
+0.03 0.001
M 017082 0.007%0:901
N o.10 0.004
P 140+010 _ 0.055:0.004
Q  0.12520.075_ 0.005:0.003
R el 3+l
S 1.70MAX. __ 0.067 MAX.
PO0GC-85-8BT
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80 PIN PLASTIC TQFP (FINE PITCH) ((J12)

A

B
R

2
H

detail of lead end

ARHARAARH

_+_
HHHHHHHHHHPHHHHHHHH
X

S 4
_i-.
5

FL

NOTE ITEM MILLIMETERS _ INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of 0.008
_ _ 0 mm (0.( ) A 140:02 055123998
its true position (T.P.) at maximum material condition.
B 12.020.2 0.4723:008
C 120102 0.472+3-908
D 14.0:02 0.551*9-909
F 1.25 0.049
G 1.25 0.049
0.05
H 0221392  0.009+0.002
] 0.10 0.004
J 0.5 (T.P.) 0.020 (T.P.)
K 1.0s0.2 0.039+9-908
L 05202 0.020*3-308
0.055
™ 0.14523-99%  0.00620.002
N 0.10 0.004
P 1.05 0.041
Q 0.05¢0.05  0.00220.002
R 5j25i 5j25{
S 1.27 MAX.  0.050 MAX.
PSOGK-50-BED-4
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APPENDIX A DEVELOPMENT TOOLS
The following development tools are available for developing systems using the uPD78F9418.

LANGUAGE PROCESSING SOFTWARE

RA78KOQS™"** Assembler package common to the 78K/0S series
CC78KOS"™=12* C compiler package common to the 78K/0S series
DF7894{7"=tt2? Device file for the uPD789417 sub-series
CC78KOS-L"="**" C compiler library source file common to the 78K/0S series

FLASH MEMORY WRITE TOOLS

Flashpro If** Dedicated flash writer (formerty, Flashpro)
FA-80GC™* Flash memory write adapter
FA-80GK™™*
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DEBUGGING TOOLS

ND-Kg4 1%+’ in-circuit emulator for the uPD789417 sub-series
The ND-K941 incorporates the NS-78K9 screen debugger.

IF-98D"** This is an interface board, required when a PC-9800 series (other than a notebook type) are
used as the host machine for the ND-K941.

IF-PCD"™** This is an interface board, required when an IBM PC/AT or compatible (other than a
notebook type) is used as the host machine for the ND-K941.

IF-CARD"™* This is an interface board, required when a PC-9800 notebook, IBM PC/AT notebook, or
compatible is used as the host machine for the ND-K941,

NP-80GC™** Emulator probe for the 80-pin plastic QFP (GC-8BT type)

NP-BOGK™* Emulator probe for the 80-pin plastic TQFP (GK-BES type)

EV-9200GC-80 Socket, for mounting on target system board, designed for the 80-pin plastic QFP (GC-8BT
type)

TGK-080SDW Conversion adapter, for mounting on target system board, designed for the 80-pin plastic
TQFP (GK-BE9 type). The TGK-080SDW is a product from TOKYO ELETECH
CORPORATION (03-5295-1661).
Consult an NEC sales representative when purchasing this product.

NJ-535"* 100/120 VAC adapter

NJ-550W"™* 100-240 VAC adapter

SM78KOS™™"* System simulator common to all 78K/0S series units

DF789417"*=%%7 Device file for the uPD789417 sub-series

Notes 1. Based on the PC-9800 series (MS-DOS™)
2. Based on the IBM PC/AT™ and compatibles (PC DOS™/IBM DOS™MS-DOS)

3. Based on the HP9000 series 700™ (HP-UX™), SPARCstation™ (SunOS™), and NEWS™
{NEWS-OS™)

4. Product manufactured by and available from Naito Densei Machida Seisakusho Co., Ltd. (044-822-

3813).

5. Based on the PC-9800 series (MS-DOS + Windows™)

Based on the IBM PC/AT and compatibles (PC DOS/IBM DOS/MS-DOS + Windows)

7. Under development

. Remark The RA78K0S, CC78K0S, and SM78K0S can be used in combination with the DF789417.

REAL-TIME OS

MX7BKOS"™***

OS for the 78K/0S series

Notes 1. Based on the PC-9800 series (MS-DOS)
2. Based on the IBM PC/AT and compatibles (PC DOS/IBM DOS/MS-DOS)

3. Under development

122

Bl bL427525 0118469 bY9 EE




NEC uPD78F9418

APPENDIX B RELATED DOCUMENTS

DOCUMENTS RELATED TO DEVICES

Document name Document No.
Japanese English
uPD789415, 789416, 789417 Preliminary Product Information U12302J To be created
#PD78F9418 Preliminary Product Information U2z This manual
1PD789407, 789417 Sub-Series User's Manual To be released soon | To be created
78K/0S Series User's Manual - Instruction U11047J U11047E
78K/0S Series Instruction Summary Sheet To be created -
78K/0S Series Instruction Set To be created -
HPD789417 Sub-Series Special Function Registers To be created -
DOCUMENTS RELATED TO DEVELOPMENT TOOLS (USER’S MANUAL)
Document name Document No.
Japanese English

RA78K0S Assembler Package Qperation u11622) U11622E

Language U11599J U11599E

Structured Assembly | U11623) U11623E

Language
CC78K/0S C Compiler Operation ut1s16d Ut1816E

Language u11817J U11817E
SM78KO0S System Simulator Windows Base Reference U11489) U11489E
SM78K Series System Simulator Extemal Parts User Open | U10092.) U10092E

Interface Specifications

DOCUMENTS RELATED TO SOFTWARE TO BE INCORPORATED INTO THE PRODUCT
USER’S MANUAL)

Document name Do No.
Japanese English
OS for 78K/0S Series MX78K0S To be created To be created

Caution The above documents may be revised without notice. Use the latest versions when you design
application systems.
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OTHER DOCUMENTS
Document name Document No.
Japanese English
IC PACKAGE MANUAL C10943X
Semiconductor Device Mounting Technology Manual C10535J C10535E
Quality Grades on NEC Semiconductor Device C11531J C115831E
NEC Semiconductor Device Reiiability/Quality Control System C10983J C10983E
Electrostatic Discharge (ESD) Test MEM-539 -
Guide to Quality Assurance for Semiconductor Device C11893J MEI-1202
Guide for Products Related to Micro-Computer: Other Companies Uti416) -

Caution The above documents may be revised without notice. Use the latest versions when you design

application systems.

s
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NOTES FOR CMOS DEVICES

(D PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electriclty as much as possible, and
quickly dissipate it once, when It has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is recommended
to avold using insulators that easily bulld static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on Iit.

(@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of maltunction. If no
connection is provided to the Input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Voo or GND with a
resistor, if it is considered to have a possibllity of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

(® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-ondoes notnecessarlly define initial status of MOS device. Production
process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, I/O settings or contents of registers. Devlce is not Initialized
until the reset signal is received. Reset operation must be executed imme-
diately after power-on for devices having reset function.
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MS-DOS and Windows are registered trademarks or trademarks of Microsoft Corporation In the United States
and/or other countries.

18M DOS, PC/AT, and PC DOS are trademarks of IBM Corporation.

HPS000 series 700 and HP-UX are trademarks of Hewlett-Packard Company.

SPARCstation is a trademark of SPARC international, Inc.

SunOS is a trademark of Sun Microsystems, Inc.

NEWS and NEWS-OS are trademarks of SONY Corporation.
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-

Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

+ Device availability
* Ordering information

» Product release schedule

* Availability of related technical literature

+ Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

« Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California

Tel: 800-366-9782

Fax: 800-729-9288

NEC Electronics (Germany) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 02

Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics ltaliana s.r.1.
Milano, ltaly

Tel: 02-66 75 41

Fax: 02-66 75 42 99

B b427525 0118474 TOL WA

NEC Electronics (Germany) GmbH
Benelux Office

Eindhoven, The Netherlands

Tel: 040-2445845

Fax: 040-2444580

NEC Electronics (France) S.A.
Velizy-Villacoublay, France

Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Spain Office

Madrid, Spain

Tel: 01-504-2787

Fax: 01-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office

Taeby, Sweden

Tel: 08-63 80 820

Fax: 08-63 80 388

NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
United Square, Singapore 1130
Tel: 253-8311

Fax: 250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-719-2377

Fax: 02-719-5951

NEC do Brasil S.A.
Sao Paulo-SP, Brasil

Tel: 011-889-1680
Fax: 011-889-1689
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The following supersedes any statement which may be found elsewhere in this document purporting to address the subjects of quality,
reliability or suitability of any devices listad in this document for applications other than as noted.

No part of this document may be copied or reproduced in any form or by any means without prior written consent of NEC Electronics Inc.
(NECEL). The information in this document is subject to change without notice. ALL DEVICES SOLD BY NECEL ARE COVERED BY THE
PROVISIONS APPEARING IN NECEL TERMS AND CONDITIONS OF SALE ONLY, INCLUDING THE LIMITATION OF LIABILITY,
WARRANTY, AND PATENT PROVISIONS. NECEL makes no warranty, express, statutory, implied or by description, regarding intormation
set forth herein or regarding the freedom of the described devices from patent infringement. NECEL assumes no responsibility for any errors
that may appear in this document. NECEL makes no commitments to update or to keep current information contained in this document. The
devices listed in this document are not suitable for use in applications such as, but not limited to, aircraft control systems, aerospace equipment,
submarine cables, nuclear reactor control systems and life support systems. “Standard” quality grade devices are recommended for
computers, office equipment, communication equipment, test and measurement equipment, machine tools, industrial robots, audio and visual
equipment, and other consumer products. For automotive and transportation equipment, traffic control systems, anti-disaster and anti-crime
systems, it is recommended that the customer contact the responsible NECEL salesperson to determine the reliability requirements for any
such application and any cost adder. NECEL does not recommend or approve use of any of its products in life support devices or systems
or in any application where failure could rasult in injury or death. If customers wish to use NECEL devices in applications not intended by
NECEL, customer must contact the responsible NECEL sales peopie to determine NECEL's wilingness to support a given application.

For literature, call toll-free 7 a.m. to 6 p.m. Pacific time: 1-800-366-9782
or FAX your request to: 1-800-729-9288

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other inteliectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

“Standard®, “Special®, and “Specific*. The Specific quality grade applies only to devices developed based on
a customer designated "quality assurance program* for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for lite support)

Specific: Aircrafts, asrospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is *Standard® unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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