HD404818 Series

Description

The HD404818 Series of 4-bit single-chip
HMCS400 series microcomputers provide high
program productivity. It incorporates a large size
memory, LCD controller/driver, voltage com-
parator, and 32-kHz watch oscillator circuit.

The HD404818 Series has both standard voltage
versions and low voltage versions available. The
standard voltage versions operate at 4.0 V to 6.0 V
(mask ROM version) and 4.0 V to 5.5 V (PROM
version), while the low voltage versions operate at
2.7 V t0 6.0 V (mask ROM) and 3.0 V to 5.5 V
(PROM). Low voltage versions include an L in
their product name.

Standard voltage versions: HD404812, HD404814,
HD404816, HD404818, HD4074818

Low voltage versions: HD40L4812, HD40L4814,
HD40L4816, HD40L4818, HD407L4818

The HD4074818 and HD407L4818, containing
PROMs, are ZTAT™ microcomputers which can
dramatically shorten system development time and
smoothly proceed from debugging to mass
production.

Features

*  2048-word x 10-bit ROM (HD404812,
HD40L4812)

* 4096-word x 10-bit ROM (HD404814,
HD40L4814)

* 6144-word x 10-bit ROM (HD404816,
HD40L4816)

* 8192-word x 10-bit ROM (HD404818,
HD401.4818, HD4074818, HD4071.4818)

1184-digit x 4-bit RAM

30 I/O pins, including 10 high-current output

pins, all CMOS and programmable as I/O puli-

up MOS

LCD controller/driver (32 segments X

4 commons)

Three timer/counters

Clock-synchronous 8-bit serial interface

Six interrupt sources '

— Two by external sources

— Four by internal sources

Subroutine stack up to 16 levels, including

interrupts

Instruction cycle time:

— 1 ps (fosc = 4 MHz for
HD404812/HD404814/HD404816/
HD404818/HD4074818)

~— 5 ps (fosc = 800 kHz for
HD40L4812/HD40L4814/HD40L4816/
HD40LA4818/HD407L4818)

Four low-power dissipation modes

— Standby mode

— Stop mode

— Watch mode

— Subactive mode

Internal oscillator:

— Main clock: Can be driven by ceramic
oscillator, crystal oscillator, or external
clock

— Subclock: 32.768-kHz crystal

Voltage comparator (2 channels)

Package

— 80-pin plastic flat package (FP-80B)

(FP-80A)

— 80-pin plastic thin flat package (TFP-80)

B 4496204 0049287 7?7 I 799 Hitachi

—

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003




HD404818 Series

Ordering Information

Supply Product Model ROM Clock
Type Voltage Name Name (Word)  Frequency Package
Mask ROM Standard  HD404812  HD404812FS 2,048 4 FP-80B
4010 6.0V) HD404812H FP-80A
HD404812TF TFP-80
HD404814  HDA404814FS 4,096 FP-80B
HD404814H FP-80A
HD404814TF TFP-80
HD404816  HD404816FS 6,144 FP-80B
HD404816H FP-80A
HD404816TF TFP-80
HD404818  HDA404818FS 8,192 FP-808
HD404818H FP-80A
HD404818TF TFP-80
Low-voltage HD40L4812 HDA4OL4B12FS 2,048 0.8 ~ FP-80B
‘(’g‘;'::igf'o " HD40L4812H FP-80A
. HD40L4812TF TFP-80
HD40L4814 HD40L4814FS 4,096 FP-80B
HD40L4814H FP-80A
HD40L4814TF TFP-80
HD40L4816 HDA4OL4B16FS 6,144 FP-80B
HD40L4816H FP-80A
HD40L4816TF TFP-80
HD40L4818 HDA4OL4B18FS 8,192 FP-80B
HD40L4818H FP-80A
HD40L4818TF TFP-80
ZTAT™ Standard  HD4074818 HD4074818FS 8,192 4 FP-80B
(40105.5V) HD4074818H FP-80A
HD4074818TF TFP-80
Low-voltage HD407L4818 HD407L4818FS 0.8 FP-80B
?;g’f;‘gf‘s " HD407L4818H FP-80A
HD407L4818TF TFP-80
B 4496204 0049288 LO2 EE 800 Hitachi
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HD404818 Series

Pin Arrangement
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HD404818 Series

Pin Description
Pin Number Pin Number
FP-80B FP-80A, TFP-80 PinName VO FP-80B FP-80A, TFP-80 Pin Name IO
1 79 D, Vo 41 39 SEG9 )
2 80 D3 o 42 40 SEG10 0
3 1 Dy o 43 41 SEG11 (0]
4 2 Ds 7o) 44 42 SEG12 o)
5 3 De 1o} 45 43 SEG13 0
6 4 D,y Vo 46 44 SEG14 (o]
7 5 Dg e 47 45 SEG15 [¢]
8 6 Dy VO 48 46 SEG16 (o]
9 7 Dy [ 49 47 SEG17 o]
10 8 D41/VCyet | 50 48 SEG18 o
1 9 D;2/COMPO | 51 49 SEG19 o
12 10 D,3/COMP1 | 52 50 SEG20 (o]
13 1 TEST I 53 51 SEG21 o
14 12 X1 1 54 52 SEG22 o
15 13 X2 [¢] 55 53 SEG23 ¢]
16 14 GND 56 54 SEG24 0
- 17 15 R0o/SCK o) 57 55 SEG25 (o]
18 16 RO,/SI Vo 58 56 SEG26 o]
19 17 R0/SO Vo 59 57 SEG27 (o)
20 18 RO3 1o 60 58 SEG28 (o]
21 19 Rio 1) 61 59 SEG29 o
22 20 R1,4 Vo 62 60 SEG30 o
23 21 Ri; Vo 63 61 SEG31 [¢)
24 22 Ris Vo 64 62 SEG32 o
25 23 R2, Vo 65 63 COM1 [¢]
26 24 R2, le) 66 64 COM2 o
27 25 R2, Vo 67 65 COM3 o
28 26 R2; 10 68 66 COM4 [¢)
29 27 R3, VO 69 67 V4
30 28 R3,/TIMO 1O 70 68 A
31 29 R3,/INT, Vo 71 69 Va
32 30 R35/INT, Vo 72 70 NUMO
33 31 SEG1 o] 73 4 NUMO
34 32 SEG2 [¢) 74 72 NUMG
35 33 SEG3 O 75 73 Veo
36 34 SEG4 o] 76 74 0SC; |
37 35 SEGS o 77 75 0SC, (o]
38 36 SEG6 [¢) 78 76 RESET I
39 37 SEG7 o 79 77 Do 1)
40 38 SEG8 o] 80 78 D, 11O

Note: VO: Input/output pin, I: Input pin, O: Output pin, NUMO: Open, NUMG: GND

B 4495204 0049290 260 WA
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HD404818 Series

Pin Functions
Power Supply

Vcc: Apply the Ve power supply voltage to this
pin.

GND: Connect to ground.
TEST: For test purposes only. Connect it to Vcc.

RESET: MCU reset pin. Refer to the Reset section
for details.

NUMG: Non-user pin. Connect it to GND.

NUMO: Non-user pin. Do not connect it to any
lines.

Oscillators

OSC,;, OSC,: Internal oscillator input pins. They
both can be connected to a crystal, ceramic res-
onator, or external oscillator circuit. Refer to the
Internal Oscillator Circuit section for details.

X1, X2: Watch oscillator 32-kHz crystal pins.
Ports

Dg-D;3 (D Port): Fourteen 1-bit 1/O ports. Dy to
Dg are 1/0 ports and Dy to D3 are input ports.
Dg-Dyg are high current output ports (15 mA max.).
Dy;-Dy3 are also available as voltage comparators.
Refer to the Input/Output section for details.

R0-R3 (R Ports): 4-bit I/O ports. R0g, R0y, ROy,
R34, R3,, and R3; are multiplexed with SCK, SI,
SO, TIMO, INTj, and INT}, respectively.

Interrupts

INTg, INT,: External interrupt pins. INT; can be
used as an external event input pin for timer B.

INT, and INT; are multiplexed with R3, and R33,
respectively. For details, see the Interrupts section.

Serial Interface

SCK, SI, SO: The transmit clock 1/O pin (SCK),
serial data input pin (SI), and serial data output pin
(SO) are used for serial interface. SCK, SI, and SO
are multiplexed with ROy, RO;, and RO,,
respectively. For details, see the Serial Interface
section.

Timer

TIMO: Variable duty-cycle pulse waveform
output pin. See the Timer C section for details.

LCD Driver/Controller

V1, V3, V3: Power supply pins for the LCD driver.
Since the LCD driving resistors are provided
internally, no lines should be connected to these
pins. The voltage on each pinis Voc 2V 2V, 2
V3 2 GND. See the Liquid Crystal Display section
for details.

COM1 to COM4: Common signal output pins for
the LCD display. See the Liquid Crystal Display
section for details.

SEG1 to SEG32: Segment signals output pins for
the LCD display. See the Liquid Crystal Display
section for details.

Voltage Comparator

COMPoO, COMP1, VC,: Analog input pins for
the voltage comparator. VC,¢ is used as a
reference voltage pin to input the threshold voltage
of the analog input pin.

Hitachi
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HD404818 Series

Block Diagram
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HD404818 Series

Memory Map
ROM Memory Map

The ROM is described in the following paragraphs
with the ROM memory map in figure 1.

Vector Address Area ($0000 to $000F):
Locations $0000 through $000F are reserved for
JMPL instructions to branch to the starting address
of the initialization program and of the interrupt
programs. After reset or an interrupt routine, the
program is executed from the vector address.

Zero-Page Subroutine Area ($0000 to $003F);
Locations $0000 through $003F are reserved for
subroutines. The program sequence branches to
subroutines by the CAL instruction.

Pattern Area ($0000 to $0FFF): Locations $0000
through $OFFF are reserved for ROM data. The P
instruction allows the MCU to reference ROM
data as a pattern.

Program Area ($0000 to $07FF: HD404812,
HD40L4812; $0000 to $0FFF: HD404814,
HD40L4814; $0000 to $17FF: HD404816,
HD40L4816; $0000 to $1FFF: HD404818,
HDA40L4818, HD4074818, HD4071L.4818): Used

for program coding.
RAM Memory Map

The MCU also contains a 1,184-digit x 4-bit RAM
as the data and stack area. In addition to these areas,
interrupt control bits and special function registers
are mapped on the RAM memory space. The RAM
memory map (figure 2) is described in the following
paragraphs.

Interrupt Control Bits Area ($000 to $003): The
interrupt control bits area (figure 3) is used for
interrupt control. It is accessible only by RAM bit
manipulation instructions. However, the interrupt
request flag cannot be set by software. The RSP bit
is used only to reset the stack pointer.

Special Function Registers Area ($004 to $01F,
$024 to $03F): The special function registers are
the mode or data registers for the serial interface,
timer/counters, LCD, and the data control registers
for the 1/O ports. These registers are classified into

three types: write-only, read-only, and read/write
as shown in figure 2.

The SEM/REM and SEMD/REMD instructions
are available for the LCD control register (LCR).

Other registers cannot be accessed by RAM bit
manipulation instructions.

Register Flag Area ($020 to $023): Consist of the
LSON, WDON, TGSP, and DTON flags which are
bit registers accessible by the RAM bit manipula-
tion instruction.

The WDON flag can only be set, and only by the
SEM/SEMD instruction.

The DTON flag can be set, reset, and tested by the
SEM/SEMD, REM/REMD, and TMD instructions.
Note that the DTON flag is active only in
subactive mode, and is normally reset in active
mode.

LCD Data Area ($050 to $06F): Locations $050
to $06F store the LCD data which is automatically
transmitted to the segment driver as display data.
The LCD is illuminated with 1s and faded with Os.
This area can be used as a data area.

Data Area ($040 to $2CF, $100 to $2CF; Bank
0/1): The 16 digits of $040 through $04F are
called memory registers (MR) and are accessible
by the LAMR and XMRA instructions (figure 4).
464 digits of $100 through $2CF are selected as
bank 0 or 1 depending on the value of the V
register.

Stack Area ($3C0 to $3FF): Locations $3C0
through $3FF are reserved for LIFO stacks to save
the contents of the program counter (PC), status
flag (ST), and carry flag (CA) when subroutine
calls (CAL or CALL instruction) and interrupts are
processed. This area can be used as a 16-level
nesting stack in which one level requires 4 digits.

Figure 4 shows the save condition. The program
counter is restored by the RTN and RTNI instruc-
tions. The status and carry flags are restored only
by the RTNI instruction. This area, when not used
as a stack, is available as a data area.

B 4495204 0049293 T7T mm 805 Hitachi
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HD404818 Series

15
16

64

4095
4096

8191
8192

16383

Vector address

Zero-page subroutine
(64 words)

r Pattern
(4096 words)

Program*

Not used

$0000

$000F
$0010

$003F
$0040

$OFFF
$1000

$1FFF
$2000

$3FFF

L JMPL instruction
(jump to reset routine)

| $ooo0
$0001

JMPL instruction
(jump to INTo routine)

_| $0002
$0003

JMPL instruction
(jump to INT; routine)

_| $0004
$0005

JMPL. instruction

(jump to timer A routine) |

$0006
$0007

DN OESE WO 20

JMPL instruction
(jump to timer B routine)

I

_] $0008
$0009

JMPL instruction
{(jump to timer C routine)

$000A
$0008

JMPL instruction
(jump to serial routine)

$000C
$000D

$000E

$000F

HD404812, HD40L4812: 2048 words
HD404814, HD40L4814: 4096 words
HD404816, HD40L4816: 6144 words

HD404818, HD40L4818,

HD4074818, HD4071.4818: 8192 words

B 4496204 0049294 90- N

Figure1 ROM Memory Map
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HD404818 Series

0 $000 0 $000
RAM-mapped registers 1 . $001
63 $03F 2 Interrupt control bits area $002
64 Memory registers (MR) $040 3 $003
80| LCD display area (32 digits) [\ $050 4| Port mode register A (PMRA). W _ | $004
112 . 070 5| Serial mode register (SMR); w | s005
Data (144 digits) 6| Serial data register lower (SRL): R/W | $006
$100 7| Serial data register upper (SRU)! R'W | $007
8] Timer mode register A (TMA), W | $008
Data (464 digits x 2) ao| Timer mode register B (TMB)': W | $009
JRA— V = 0 (bank 0) 10| TimerB (TCBU/TLRL) | R/W | $00A
: V=1 (bank 1} 1 (TCBU/TLRU) | a/w | $00B
: 12| Miscellaneous register  (MIS): W | $00C
: $2CF 13| Timermode register C _ (TMC). W | $00D
: 14| Timerc (TCGL/TGRL) | RW_| $00E
H Not used 15 (TCCUTCRU); RW | $00F
: 959 $3BF 44 Not used $010
; 960 $3C0  q7 Not used $011
{ Stack (64 digits) 18| Port mode register B (PMRB)] W | $012
: 1023 $3FF\ 19| LCD control register (CR); W | s$013
; 20| LCD mode register (LMR)! W | $014
: Not used
: 32 Register flag area $020
' [}
H 35 $023
; Not used
: DCRO); W
H The data area has two banks: 4g| Port RODCR (DCRO) ; $030
: bank 0 (V = 0) and bank 1 (V = 1) 49| Port R1 DCR (DCRI)E w | 8031
b —— ; 50| Port R2 DCR (DCR2)} W | 5032
o ! $100 51| Port R3DCR (DCR3); W | $033
i__ i | Data (464 digits) | | Data (464 digits) | !
P | v=1ank1) | | v=0(banko) | : Not used
i ! $2CF
-"""""""“““""_"": ______ ’ ) 59| Port Dy—-D,;DCR (DCRB)! W $03B
Note: Do not use any area labelled "Not used". 60| PortD,—D,DCR (DCRC): w | s03¢
R Read g:,';’ 61| Port Ds—DyDCR (DCRD): W | $03D
R/W: Read/write \ Not used i
63] V register (V-REG)! RW | $03F
Timer counter B lower ; gl  Timerload register B lower | s00a
10 (TCBL) : (TLRL) 5 $
Timer counter B upper , Timer load register B upper |
n (TCBU) iR (TLRU) | W [ s00B
Timer counter C lower 1 Timer load register C lower :
14 (TCCL) iR (TCRL) 1 W $00E
Timer counter C upper ' Timer load register C upper E
15 (TCCUL) ‘: R (TCRU) E W $00F

Figure 2 RAM Memory Map (1,184-digit x 4-bit)
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HD404818 Series

Bit 3 Bit2 Bit 1 Bit 0
MO IFO RSP IE
0 (IMof INT, ) (IF of INTy) (Reset SP bit) (Interrupt enable flag)
IMTA IFTA M1 IF1
1 (IM of timer A) (IF of timer A) (IM of INT, ) (IF of INT, )
> IMTC IFTC IMTB IFTB
(IM of timer C) (IF of timer C) (IM of timer B) (IF of timer B)
IMS IFS
3 Not used Not used (IM of serial) (IF of serial)
DTON WDON LSON
32 Direct transfer on flag Not used (Watchdog on flag) | (Low speed on flag)
Reserved
IF: Interrupt request flag
IM: Interrupt mask
. IE: Interrupt enable flag
SP: Stack pointer

Note: Bits in the interrupt control bits area and register flag area are set by the SEM or SEMD

$000

$001

$002

$003

$020
$021

$023

instruction, reset by the REM or REMD instruction, and tested by the TM or TMD instruction.
Other instructions have no effect.
However, note the following usage limitations of RAM bit manipulation instructions.

SEM/SEMD REM/REMD TM/TMD

iIF Not executed Allowed Allowed

RSP Not executed Allowed Inhibited

WDON Allowed Not executed Inhibited

DTON | Not executed in active mode Allowed Allowed
Used in subactive mode

Note: WDON is reset only by MCU reset.
DTON is always reset in active mode.

If the TM or TMD instruction is executed for the inhibited bits or non-existing bits, the value in

ST becomes invalid.

Figure 3 Configuration of Interrupt Control Bits and Register Flag Areas

M u449L204 gou929kL 789 W

808 Hitachi
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HD404818 Series

Memo isters Stack area
64 | MR(0) |$040 960| Level 16 | $3CO
65 | MR(1) |$041 Level 15
66 | MR(2) |$042 Level 14 PC,3to PCo: Program counter
67 | MR(3) |$043 Level 13 ST: Status flag
68 | MR(4) |s044 Level 12 CA: Carry flag
63 | MR(5) |$045 Level 11
70 | MR (6) $046 Level 10
71 | MR(7) |$047 Level 9 Bit 3 Bit 2 Bit 1 Bit 0
72 | MR(8) |$o048 Level 8 = g—
T PC. PC PC
73 [ WR® | sod vl 7 1020 | S w PG PGy $3FC
74 | MR(10) | $04A Level 6 i
1021 PC PC PC
75 | MR(11) [$048 Level 5 0 PCio s 8 7 $3FD
¥ |
76 | MR(12) |s04c Level 4 1022 CA e, e, Pc, |sare
77 | MR(13) |$04D Level 3 i i
78 | MR(14) }$04E Level 2 1023 | PC, PG, PG, PC, |$3FF
79 | MR(15) |$04F 1023 | Level 1 | $3FF . 2 L 0

Figure 4 Configuration of Memory Registers, Stack Area, and Stack Position

M 4496204 0049297 bL1S WM 809 Hitachi
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HD404818 Series

Functional Description
Registers and Flags

The MCU provides ten registers and two flags for
CPU operations. They are illustrated in figure 5
and described in the following paragraphs.

Accumulator (A), B Register (B): The
accumulator and B register are 4-bit registers
which hold the results of the arithmetic logic unit
(ALU), and exchange data between memory, I/O,
and other registers.

V Register (V): The V register, available for
RAM address expansion, selects the bank of
locations $100-$2CF on the RAM address (464
digits) depending on its value. Therefore, when
accessing locations $100—$2CF on the RAM
address, specify the value of the V register (V =
$0: bank 0; V = $1: bank 1). Locations $000-$0FF
and $300-$3FF can be accessed independently of
the V register. The V register is located at $03F of
the RAM address area.

W Register (W), X Register (X), Y Register (Y):
The 2-bit W register and 4-bit X and Y registers
address RAM indirectly. The Y register is also
available for addressing port D.

SPX Register (SPX), SPY Register (SPY): The
4-bit SPX and SPY registers are available for
assisting the X and Y registers, respectively.

Carry Flag (CA): The carry flag holds the ALU
overflow generated by an arithmetic operation. It
is also affected by the SEC, REC, ROTL, and
ROTR instructions. During an interrupt, the carry
flag is pushed onto the stack and restored back
from the stack by the RTNI instruction. (It is
unaffected by the RTN instruction.)

Status Flag (ST): The status flag holds the ALU
overflow, ALU non-zero, and the results of a bit
test instruction for arithmetic or compare
instructions. The status flag is a branch condition
of the BR, BRL, CAL, or CALL instruction. The
value of the status flag remains unchanged until an
instruction which affects the next status is
executed. The status flag becomes 1 after the BR,
BRL, CAL, or CALL instruction is either executed
or skipped. During an interrupt, the status flag is
pushed onto the stack and restored back from the
stack by the RTNI instruction, not by the RTN
instruction,

Program Counter (PC): The program counter is
a 14-bit binary counter for holding the ROM
address.

Stack Pointer (SP): The stack pointer is a 10-bit
register to indicate the next stacking area up to 16
levels. The stack pointer is initialized to RAM
address $3FF at MCU reset. It is decremented by 4
as data is pushed onto the stack, and incremented
by 4 as data is restored back from the stack. The
stack pointer is initialized to $3FF either by MCU
reset or by the RSP bit reset from the REM/REMD
instruction.

810 Hitachi
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HD404818 Series

3 0
Accumulator Initial value: Undefined, R/W (A)
3 0
B register Initial value: Undefined, R"'W
1 0
W register Initial value: Undefined, R/'W
3 0
X register Initial value: Undefined, RW {X)
3 0
Y register Initial value: Undefined, R/W (Y)
3 0
SPX register Initial value: Undefined, R'W (SPX) l
3 0
SPY register Initial vaiue: Undefined, R/'W (SPY)
0
Carny Initial value: Undefined, R'W (CA
0
Status Initial value: 1, no R'W (ST)
Program counter 13 0
Initial value: 0, [ (PC) |
no R'W
9 5 0
Stack pointer [ l ‘ I | I
Initial value: $3FF, no R'W I RRRER (SP)

Figure S Registers and Flags

M 4y9p2pgy 0049299 495 mm 811 Hitachi
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HD404818 Series

Reset

Setting the RESET pin high resets the MCU. At for the MCU reset.
power-on or when cancelling the stop mode for the
oscillator, apply the reset input for at least ty for
the oscillator to stabilize. In all other cases, at least

two instruction cycles of reset input are required

Table 1 shows the components initialized by MCU
reset, and each of its status.

Table 1 Initial Values after MCU Reset

items Initial Value  Contents
Program counter (PC) $0000 Execute program from the top of the
ROM address
Status flag (ST) 1 Enable branching with conditional
branch instructions

Stack pointer (SP) $3FF Stack level is 0

V register (bank register) (V) 0 Bank 0 (memory)

Interrupt Interrupt enable flag (IE) 0 Inhibit all interrupts

flags/mask Interrupt request flag (IF) 0 No interrupt request
Interrupt mask (IM) 1 Masks interrupt request

- o Port data register (PDR) All bits are 1 Enable to transmit high

Data control register (DCR) Allbitsare 0  Output buffer is off (high impedance)
Port mode register A (PMRA) 0000 See Port Mode Register A section
Port mode register B (PMRB) 0000 See Port Mode Register B section

Timer/counters, Timer mode register A (TMA) 0000 See Timer Mode Register A section

serial interface Timer mode register B (TMB) 0000 See Timer Mode Register B section
Timer mode register C (TMC) 0000 See Timer Mode Register C section
Serial mode register (SMR) 0000 See Serial Mode Register section
Prescaler S $000
Prescaler W $00
Timer counter A (TCA) $00
Timer counter B (TCB) $00
Timer counter C (TCC) $00

Timer load register B (TLR) $00
Timer load register C (TCR) $00
Octal counter 000

812 Hitachi
B 4496204 0049300 T3T M

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



HD404818 Series

Table 1 Initial Values after MCU Reset (cont)

items Initial Value  Contents
LCD LCD control register (LCR) 000 Refer to description of LCD Control
Register
LCD mode register (LMR) 0000 Refer to description of LCD
Duty/Clock Control
Bit register Low speed on flag (LSON) 0 Refer to description of Low-Power
Dissipation Mode
Watchdog timer on flag (WDON) 0 Refer to description of Timer C
Direct transfer on flag (DTON) 0 Refer to description of Low-Power
Dissipation Mode
Miscellaneous (MIS) 000 —
register
After MCU Reset to Recover After MCU Reset to Recover
item from Stop Mode from Other Modes
Carry flag (CA) The contents of the items before The contents of the items before
Accumulator (A) MCU reset are not retained. MCU reset are not retained.
B register (B) It is necessary to initialize them by It is necessary to initialize them by
" software. software.
W register (w)
X/SPX registers (X/SPX)
Y/SPY registers (Y/SPY)
Serial data register (SR)
RAM The contents of RAM before Same as above for RAM.

MCU reset (just before STOP
instruction) are retained.

MR 4496204 0049301 97 W

813 Hitachi
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Interrupts

Six interrupt sources are available on the MCU:
external requests (INTp, INT;), timer/counters
(timers A, B, and C), and the serial interface. For
each source, an interrupt request flag (IF), interrupt
mask (IM), and interrupt vector addresses are
provided to control and maintain the interrupt
request. The interrupt enable flag (IE) is also used
to control interrupt operations.

Interrupt Control Bits and Interrupt Servicing;
The interrupt control bits are mapped on $000
through $003 by the RAM space. They are

accessible by RAM bit manipulations instructions,
although the interrupt request flag (IF) cannot be
set by software. The interrupt enable flag (IE) and
IF are cleared to 0, and the interrupt mask (IM) is
set to 1 after MCU reset.

Figure 6 is a block diagram of the interrupt control
circuit. Table 2 shows the interrupt priority and
vector addresses, and table 3 shows the interrupt
conditions corresponding to each interrupt source.

The interrupt request is generated when IF is set to
1 and IM is 0. If IE is 1 at this time, the interrupt
will be activated and vector addresses will be

Sequence control
» Push PC/CA/ST

l address
~ T

* Reset IE
+ Jump to vector

Vector

address

Priority control logic

Note: $m, n is RAM address $m, bt number n.

Figure 6 Interrupt Control Circuit Block Diagram

814 Hitachi
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HD404818 Series

generated from the priority PLA corresponding to
the interrupt sources.

Figure 7 shows the interrupt processing sequence,
and figure 8 shows the interrupt processing
flowchart. If an interrupt is requested, the
instruction being executed finishes in the first
cycle. The IE is reset in the second cycle. In the
second and third cycles, the carry flag, status flag,
and program counter are pushed onto the stack. In
the third cycle, the instruction is executed after
jumping to the vector address.

In each vector address, program the JMPL
instruction to branch to the starting address of the
interrupt program. The IF, which caused the
interrupt, must be reset by software in the interrupt
program.

Interrupt Enable Flag (IE: $000, Bit 0): The
interrupt enable flag enables/disables interrupt
requests (table 4). It is reset by an interrupt and set

by the RTNI instruction.

External Interrupts (INTy, INT;): The external
interrupt request inputs (INTy, INT;) can be
selected by port mode register A (PMRA: $004).

The external interrupt request flags (IF0, IF1) are
set at the falling edge of INT, and INT, inputs,
respectively (table 5).

The INT, input can be used as a clock signal input
to timer B, in which timer B counts up at each
falling edge of the INT; input. When using INT;
as the timer B external event input, the external
interrupt mask (IM1) has to be set so that the
interrupt request by INT; will not be accepted
(table 6).

More than two instruction cycle times (2tcyc/
2gubeyc) are needed to detect the edge of INT, or
1-

Table 2 Vector Addresses and Interrupt Priority

Reset/Interrupt  Priority  Vector Addresses
RESET - $0000
INT, 1 $0002
INT, 2 $0004
Timer A 3 $0006
Timer B 4 $0008
Timer C 5 $000A
Serial 6 $000C

Table 3 Interrupt Conditions

Interrupt Source
Interrupt Control Bit iNT, INT, Timer A  Timer TimerC  Serial
IE 1 1 1 1 1 1
IFO « IMO 1 0 0 0 0 0
IF1 « IMT * i 0 0 0 0
IFTA « IMTA * * 1 0 ] 0
IFTB « IMTB » * * 1 0 0
IFTC « IMTC * * * * 1 0
IFS « MS * * * * * 1
Note: *Don't care.
815 Hitachi
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External Interrupt Request Flags (IF0: $000,
Bit 2; IF1: $001, Bit 0): The external interrupt
request flags (IF0, IF1) are set at the falling edge
of the INT, and INT, inputs, respectively (table 5).

External Interrupt Masks (IMO0: $000, Bit 3;
IM1: $001, Bit 1): The external interrupt masks
mask the external interrupt requests (table 6).

Timer A Interrupt Request Flag (IFTA: $001,
Bit 2): The timer A interrupt request flag is set by
the overflow output of timer A (table 7).

Timer A Interrupt Mask (IMTA: $001, Bit 3):
The timer A interrupt mask prevents an interrupt
request from being generated by the timer A
interrupt request flag (table 8).

Timer B Interrupt Request Flag (IFTB: $002,
Bit 0): The timer B interrupt request flag is set by
the overflow output of timer B (table 9).

Timer B Interrupt Mask (IMTB: $002, Bit 1):
The timer B interrupt mask prevents an interrupt

request from being generated by the timer B
interrupt request flag (table 10).

Timer C Interrupt Request Flag (IFTC: $002,
Bit 2): The timer C interrupt request flag is set by
the overflow output of timer C (table 11).

Timer C Interrupt Mask (IMTC: $002, Bit 3):
The timer C interrupt mask prevents the interrupt
from being generated by the timer C interrupt
request flag (table 12).

Serial Interrupt Request Flag (IFS: $003, Bit 0):
The serial interrupt request flag is set when the
octal counter counts eight transmit clock signals, or
when data transfer is discontinued by resetting the
octal counter (table 13).

Serial Interrupt Mask (IMS: $003, Bit 1): The
serial interrupt mask masks the interrupt request
(table 14).

Instruction
cycles 1 2 3 4 5 ]
{ { [ l | | ]
[ I 1 1 | I 1
Instruction
execution
Interrupt Stacking; Stacking;
- vector address
acceptance reset of IE generated
JMPL instruction execution
on the vector address
Instruction
execution at
starting addresd
of the interrupt
|__routine |

Figure 7 Interrupt Processing Sequence

816 Hitachi
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Table 4 Interrupt Enable Flag

Table 10 Timer B Interrupt Mask

IE Interrupt Enabled/Disabled IMTB Interrupt Request
o Disabled 0 Enabled
1 Enabled 1 Disabled (masked)

Table § External Interrupt Request Flags

Table 11 Timer C Interrupt Request Flag

IFO, IF1 Interrupt Request IFTC Interrupt Request
0 No 0 No
1 Yes 1 Yes

Table 6 External Interrupt Masks

Table 12 Timer C Interrupt Mask

MO, IM1 Interrupt Request IMTC Interrupt Request
0 Enabled 0 Enabled
1 Disabled (masked) 1 Disabled (masked)

Table 7 Timer A Interrupt Request Flag

Table 13 Serial Interrupt Request Flag

IFTA Interrupt Request IFS Interrupt Request
0 No 0 No
1 Yes 1 Yes

Table 8 Timer A Interrupt Mask

Table 14 Serial Interrupt Mask

IMTA Interrupt Request IMS Interrupt Request
0 Enabled 0 Enabled
1 Disabled (masked) 1 Disabled (masked)
Table 9 Timer B Interrupt Request Flag
IFTB Interrupt Request
0 No
1 Yes
817 Hitachi
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< PC«$0002

il PC+$0004

< PC<$0006

<  PC—$0008

1  PC<$000A

Yes
Interrupt™_ Yes
requy?/
No
- No e 12
Yes
1
Reset MCU Execute instruction Accept interrupt
IE <0
PC+(PC) + 1 Stack « (PC)
Stack «(CA)
Stack < (ST)

=1 PC«$000C

(serial interrupt)

Figure 8 Interrupt Processing Flowchart
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Operating Modes

The MCU has five operating modes that are Table 16 provides additionat information for table
specified by how the clock is used. The functions  26.

available in each mode are listed in table 15, and . .
operations are shown in table 16. Transitions Active Mode: The MCU operates according to the

between operating modes are shown in figure 9. clock generated by the system oscillators OSCy
' and OSC,.

Table 15 Functions Available in Each Operating Mode

Mode Name
Active Standby Stop Watch Subactive*?
Activation method RESET SBY TMA3 =0, TMA3 =1, INT, or timer
cancellation, instruction STOP STOP A interrupt
interrupt instruction instruction request from
request watch mode
Status System oscillator Stopped Stopped Stopped
Subsystem
oscillator
Instruction Stopped

execution (scpy)

Peripheral function,
interrupt (gpeR)

Clock function,

interrupt (¢cix)

RAM ! Retained Retained

Registers/flags , i Reset Retained

o j High impedance*3 Retained*3 }

Cancellation method RESET RESET RESET input RESET input, RESET input,

input, input, INT, ortimer A STOP/SBY
STOP/SBY interrupt interrupt instruction
instruction request request

Notes: Shaded region indicates operating.

To reduce current dissipation, stop all oscillation in external circuits.

Refer to the Interrupt Frame section for details.

Refer to interrupt frame.

Subactive mode is an optional function to be specified on the function option list.

In the watch and subactive modes, the MCU requires a 32.768-kHz crystal oscillator.

ohrwh =

System Clock (scpy)
Operating Stopped
Non-time-base peripheral Operating Active mode Standby mode
function clock (speR) Subactive mode
Stopped — Watch mode (TMA3 = 1)
Stop mode (TMA3 = 0)

W 4496204 DO49307 39y mm B9 MM
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Table 16 Operations in Low-Power Dissipation Modes

Function Stop Mode Watch Mode Standby Mode

CPU Reset Retained Retained

RAM Retained Retail i

Timer A Reset

Timer B Reset Stopped

Timer C Reset Stopped

Serial interface Reset Stopped*3

LCD Reset

DTMF Reset Reset Stopped Reset
1o Reset*1 Retained Retained

Notes: Shaded region indicates operating.
1. Output pins are at high impedance.
2. Subactive mode is an optional function to be specified on the function option list.
3. Transmission/reception is activated if a clock is input in extarnal clock mode. (However,

interrupts are stopped.)

Table 17 I/O Status in Low-Power Dissipation Modes

B 44965204 DOY930a 220

Output Input
- Standby Mode, Active Mode,
Watch Mode Stop Mode Subactive Mode
Do—Dg Retained High impedance Input enabled
Dyo—Di3 — —_ Input enabled
RO-R3 Retained High impedance Input enabled
820 Hitachi
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Standby Mode: The MCU enters standby mode
when the SBY instruction is executed from active
mode. In this mode, the oscillators, interrupts,
timer/counters, and serial interface continue to
operate, but all instruction execution-related clocks
stop. The stopping of these clocks stops the CPU,
retaining all RAM and register contents and
maintaining the current I/O pin status.

an interrupt request. If it is terminated by a RESET
input, the MCU is reset as well. After an interrupt
request, the MCU enters active mode and resumes,
executing the next instruction after the SBY
instruction. If the interrupt enable flag is 1, that
interrupt is then processed; if it is 0, the interrupt
request is left pending and normal instruction
execution continues. A flowchart of operation in

standby mode is shown in figure 10.
Standby mode is terminated by a RESET input or

Reset
Standby mode Active mode Stop mode
(OMA3=0)y | TMA3 = 0)
: fosc: Operating | | ggy (standby) : fosc: Operating | STOP fosc: Stopped
ol fxc: Operating [+ H fx: Operating [ fx: Operating
i{ecey Stopped |1 o i Bcru feye : gcpy:  Stopped
i Bokt feye g L e feye ] Scik:  Stopped
i | B PER: fcyc | Timers A, B, C i | PER fcyc ' dper:  Stopped
: i{ Serial, ' '
5 \NTo, INT7 ) ;
: | : : Watch mode
§ ] {(TMAS = 1) i [ (TMA3 =1, 1SON =0} }
i1fosc: Operating 5 i| fosc: Operating : : fosc: Stopped :
if fx: Operating +SBY (standby) H tx: Operating H ﬁ\lir oF_ . fx: Operating
‘| #cpy  Stopped |! i18cpu foye t Moo ilecpy Stopped |
H o fsup i Interrupt o+ Sk fsus : Timer A d ook tsup
i12per foye (Timers A,B,C) [ #Per’_foye ; 7| sper:  Stopped |
R RLLETEELD ‘|Seria, = [pC ; '
INTo, INT; . G ;
fosc: Main oscillation frequency . i :
fx: Subosciliation frequency Subactive mode STOP ! |
: o | (TMA3 =1,LSON =1) |
for time-base iNT,, \ .
fope:  foso/d fosc: Stopped Timer A*! % fosc: Stopped |
ngB fo/8 fx:  Operating H fx:  Operating|!
g cpu: System clock 8 oy ;sua STOP/SBY | # 0PU f'mpped ;
¢ cik: Clock for time-base CLK- 'suB LSON = 1)*4 | PCLK- 'suB ;
¢ per: Clock for other fsus ( ) i[ #pen:._Stopped |:
peripheral functions fTTmmm e °
LSON: Low speed on flag
DTON: Direct transfer on flag Notes: 1. Time-base interrupt
2. STOP/SBY (DTON = 1, LSON = 0)
3. STOP/SBY (DTON = 0, LSON =0)
4. DTON is not affected

Figure 9 MCU Status Transitions

W 4496204 0049309 167 N 821 Hitachi
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Oscillator: Active
Peripheral clocks:

Oscillator: Stop
Suboscillator: Active

Active :
. Peripheral ciocks: Stop
IS\:lo%ther clocks: All other clocks: Stop

és
=1

(SBY only)

Restart Restart
processor clocks processor clocks
Execute
next instruction
(active mode)

Execute

Reset MCU next instruction

Accept interrupt

Figure 10 MCU Operating Flowchart of Watch and Standby Modes

822 Hitachi
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Stop Mode: The MCU enters stop mode if the
STOP instruction is executed in active mode when
TMA3 = 0. In this mode, the system oscillator
stops, which stops all MCU functions as well.

Stop mode is terminated by a RESET input as
shown in figure 11. RESET must be high for at
least one tg( to stabilize oscillation (refer to the
AC Characteristics section). When the MCU
restarts after stop mode is cancelled, all RAM
contents are retained, but the accuracy of the
contents of the accumulator, B register, W register,
X/SPX register, Y/SPY register, carry flag, and
serial data register cannot be guaranteed.

Watch Mode: The MCU enters watch mode if the
STOP instruction is executed in active mode when
TMAS3 = 1, or if the STOP or SBY instruction is
executed in subactive mode.

Watch mode is terminated by a RESET input or a
timer-A/INT interrupt request. For details on
RESET input, refer to the Stop Mode section.
When terminated by a timer-A/INT interrupt

request, the MCU enters active mode if LSON is 0,
or subactive mode if LSON is 1. After an interrupt
request is generated, the time required to enter
active mode is tg for a timer A interrupt, and
Tx (where T + tge < Tx < 2T + tge) for an INTy
interrupt, as shown in figure 12.

Operation during mode transition is the same as
that at standby mode cancellation (figure 10).

Subactive Mode: The CPU operates with a clock
generated by the X1 and X2 oscillation circuits.
Functions that can operate in subactive mode are
listed in table 16. When the STOP or SBY
instruction is executed in subactive mode, the
MCU enters either watch or active mode,
depending on the statuses of LSON and DTON.
The DTON flag can only be set in subactive mode;
it is automatically reset after a transition to active
mode.

Subactive mode is an optional function that the
user must specify on the function option list.

Oscillator

Stop mode

]
(4

M
Internal clock I

RESET

@mlu L
J | -

((
)7

STOP instruction execution

l‘"—*—tres——’l

tres 2 tRe (Stabilization time)

Figure 11 Timing of Stop Mode Cancellation

B 449L20% D049311 815 EM 823 Hitachi
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Interrupt Frame: In watch and subactive modes,
#cLk is supplied for timer A and the INT circuit.
Prescaler W and timer A operate as time bases to
generate interrupt frame timing. Three interrupt
frame cycles (T) can be selected by the settings of
the miscellaneous register, as shown in figure 13.

In watch and subactive modes, timer A and INT,
interrupts are generated in synchronism with the

interrupt frame. An interrupt request is generated
at an interrupt strobe, except when the MCU enters
active mode from watch mode. The INT, falling
edge is acknowledged regardless of the interrupt
frame, but an interrupt is executed simultaneously
with the second interrupt strobe. Timer A
generates an overflow and interrupt request at an
interrupt strobe.

Oscillation
stabilization period
Active mode Watch mode l Active mode
Interrupt strobe f * ~ f
w
Interrupt request : E : A
generation : : : '
(During the transition : T E T | tRe
from watch mode to ' ' ' T :
active mode only) -
T. Interrupt frame length
trc: Oscillation stabilization period
Figure 12 Interrupt Frame
MIS: $00C
MIS “ . .
T tac Oscillation circuit
MIS2 | MIS1 | MISO 1 Bit | 0 B8it condition
0.12207
0 | 0 [o24414ms = External clock input
) 0.24414 ms
} tRc selection 15.625 ms 7.8126 ms Ceramic or crystal
Refer to 1 0 625ms | 31.25ms | oscillator
table 20 1 Not used —
Notes: 1. The value of tac applies only when using
a 32.768-kHz oscillator.
2. Only direct transfer.

Figure 13 Miscellaneous Register

824 Hitachi
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Direct Transfer: By controlling the DTON,. the
MCU can be placed directly from subactive to
active mode. The detailed procedure is as follows:

+ Set the DTON flag in subactive mode while
LSON =0.

+ Execute the STOP or SBY instruction.

« After the oscillation stabilization time (a fixed
value), the MCU will move automatically from
subactive to active mode.

Note that DTON ($020, bit 3) is valid only in
subactive mode. When the MCU is in active mode,
this flag is always at reset.

The transition time (tp) from subactive to active
mode is tge >tp > T + tgc.

MCU Operating Sequence: The MCU operates in
the sequence shown in figures 15 to 17. It is reset
by an asynchronous RESET input, regardless of its
state.

The low-power mode operation sequence is shown
in figure 17. With the IE flag cleared and an
interrupt flag set together with its interrupt mask
cleared, if a STOP/SBY instruction is executed, the
instruction is cancelled (regarded as an NOP) and
the following instruction is executed. Before
executing a STOP/SBY instruction, make sure all
interrupt flags are cleared or all interrupts are
masked.

STOP/SBY o
execution Internal Oscillation
execution stabilization
Subactive mode i time (< T) time L Active mode
(LSON=0,DTON=1) ' o
Interrupt T
strobe : ;
Direct transter 5 : T
timing :. ; :
o T _L the |
T: Interrupt frame period

tac: Oscillation stabilization period

Figure 14 Direct Transfer Timing

4496204 0049313 L94 mm

825 Hitachi
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( Powsr on )
RESET =12 BNo

Yes

_____ b

1 ]
I Mcu
, operation |
Resst ' cycle I
MCU ' !

Figure 15 MCU Operating Sequence (power on)

MCU operation
cycle

Instruction
execution

IE«<0
Yes ~~ SBY/STOP Stack « ich
instruction 2 (ST)'
No
FCTTTTTTETS
; Low-power mode | PC « next PC « vector
! operation cycle ! location address

IF:  Interrupt request flag
IM: Interrupt mask

|IE: Interrupt enable flag
PC: Program counter
CA: Carry flag

ST: Status flag

Figure 16 MCU Operating Sequence (MCU operation cycle)

826 Hitachi
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Low-power mode
operation cycle

Hardware NOP
execution

PC « next
location

!

:

Standby/watch
mode

Stop mode

Hardware NOP
execution

PC «next
location

Instruction
execution

MCU operation
cycle

For specific IF and IM, see figure 10, MCU Operating Fiowchart

Figure 17 MCU Operating Sequence (low-power mode operation)

M 4496204 0OO49315 4b0 EN
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Notes on Use: than the interrupt frame, INT, is not be
detected.
+ In subactive mode, a timer A interrupt request or
an external interrupt request (INTp) occurs in Edge detection is shown in figure 18. The level
synchronism with an interrupt strobe. of the INT, signal is sampled by a sampling
clock. When this sampled value changes to low
If the STOP or SBY instruction is executed at from high, a falling edge is detected.
the same time with an interrupt strobe, these
interrupt requests will be cancelled and the In figure 19, the level of the INT, signal is
corresponding interrupt request flags (IFTA, sampled by an interrupt frame. In (a) the
IF0) will not be set. sampled value is low at point A, and also low at

point B. Therefore, a falling edge is not detected.
In subactive mode, do not use the STOP or SBY In (b), the sampled value is high at point A, and
instruction at the time of an interrupt strobe. also high at point B. A falling edge is not

L detected in this case either.
¢ When the MCU is in watch mode or subactive

mode, if the high level period before the falling When the MCU is in watch mode or subactive
edge of INT is shorter than the interrupt frame, mode, keep the high level and low level period
INT, is not be detected. Also, if the low level of INT, longer than the interrupt frame.

period after the falling edge of INTy is shorter

INT,

1
'
1
'
'
'
'
'
'

Sampling T

High Low Low

Figure 18 Edge Detection

INT, I I INT, 5 l I

Interrupt T T Interrupt T T

fra frame
me A: Low B: Low A: High B: High

(a) High level period {b) Low level period

Figure 19 Sampling Example

B 4490204 0049316 3T7 Wm0 e
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Internal Oscillator Circuit

Figure 20 shows the block diagram of the internal crystal oscillator can be connected to X1 and X2.
oscillator circuit. A ceramic oscillator can be External clock operation is available for the system
connected to OSC; and OSC,. A 32.768-kHz  oscillator.

osc; OH
System | fosc dili/ger Timing | fore —~ System clock
oscillator circuit generator Mode (#cpu)
@_ circuit control cPU
OSC, circuit
X1 f 1/8 Timing f
Sgsgﬁ::g:n X~ divider generator |2 — System clock
X2 circuit circuit (%PER)
————————— Timer-base
clock (goik)

Figure 20 Internal Oscillator Circuit

U

Do N& COMP1/D;3 [ &f
RESET [ N % § TEST [
0SC, X1
0SC; &\\‘%\Q X2
Vee [ > GND {
N

NUMG [ SCK/RO ¢ ’:I
GND

Figure 21 Layout of Crystal and Ceramic Oscillators

Y

:

B u4y9L204 DO4S31L7 233 W 829 Hitachi

—

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



HD404818 Series

Table 18 Examples of Oscillator Circuits

Circuit Configuration

Circuit Constants

External clock operation

Oscillator[—1 OSC,

Open 0OsC,

Ceramic oscillator

&

0SC,
Ceramoc Ss$g
DL——J oSG,

HD404812, HD404814, HD404816,
HD404818, HD4074818
Ceramic fitter: CSA4.00MG
(Murata)
Ry =1 MQ +20%

=Cy =30 pF £20%

HD40L4812, HD40L4814, HD40L4816,
HD40L4818, HD4071L4818
Ceramic oscillator: CSB400P
(Murata)

CSB400P22 (Murata)
Ri=1MQ +20%
Cy=Cy=220pF +5%
Ceramic oscillator: CSB800J
(Murata)

CSB800J122 (Murata)

Ri=1 MQ +20%

C; =C =220 pF + 5%

Crystal oscillator

Cy
0OSCy
Crystal =2 £R;
0OSC,
C.

HD404812, HD404814, HD404816,
HD404818, HD4074818

Cy: 101022 pF £20%

C,: 1010 22 pF +20%

Ri=1 MQ + 20%

Crystal: Equivalent to circuit shown
at bottom left

Co: 7 pF max.
GND Rs: 100 Q max.
—’OU‘—I W
- Cs Rs ¢»

[ 1—
11

Co

830 Hitachi
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Table 18 Examples of Oscillator Circuits (cont)

Circuit Configuration Circuit Constants
Crystal oscillator — Crystal: 32.768 kHz: MX38T
C, (Nippon Denpa Kogyo)
X1 Cy = 20 pF + 20%
C, = 20 pF £ 20%
Crystal = Rs =14 kQ
X2 Co=15pF
C

GND
CO

Notes: 1. The circuit parameters above are recommended by the crystal or ceramic oscillator
manufacturer. The circuit parameters are affected by the crystal or ceramic oscillator and
floating capacitance when designing the board. When using the oscillator, consult with the
crystal or ceramic oscillator manufacturer to determine the circuit parameters.

2. Wiring among OSC, and OSC,, or X1 and X2, and other elements should be as short as
possible, and should not cross other wires. Refer to figure 21.

3. When the 32.768-kHz crystal oscillator is not used, pin X1 must be fixed to Vg and pin X2 must
be left open.

M 4496204 0049319 OOL WM 831 Hitachi
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Input/Output

The MCU provides 26 I/O pins and 4 input-only

pins including 10 high-current pin

s (15 mA max.).

Twenty-six I/O pins contain programmable pull-up

MOS. When each I/O pin is used

as an input, the

data control register (DCR) controls the output
buffer. Table 19 shows the I/O pin circuit types.

The configuration of the 1/O buffers is shown in

M 449L204 0049320 828

table 19.
Table 19 1/O Pin Circuit Types
I/O Pins Circuit Pin Name
IO common Vee Do-Dg
pins (with Ve Pull-up control signal RO,~R04
pull-up MOS) cc R1,-R13
& ——— (A L
tput dat —|
utput data [FOR] R3,-R3,
——I_D———. Input data
Input control
Vee 5CK
Pull-up control signal K
Vee
_ @ o
0 Output data
= el SCK (internal)
————J>o——— scK
Output SO
pins (with Pull-up control signal TIMO
puli-up MOS) DCR
o}~ Output data
SO or TIMO
input pins INT,
Pull-up control signal ISI Ii 1
Dyo
Input data D14/VCref
Input control
S D,,/COMPO
FD D,3/COMP1
Input control Input data (Multiplexed
. with analog
p Analog input inputs)
VCiet
Mode select pin
Note: For R0,/SO, refer to table 20, note 3.
832 Hitachi
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D Port: Consists of ten 1-bit I/O ports and four
input ports. Pins D to Dg are high-current 1/O pins
(15 mA max.). The sum of the current for all
D-port pins is up to 100 mA. D port can be
set/reset by the SED/RED and SEDD/REDD
instructions, and can be tested by the TD/TDD
instruction. Output data is stored in the port data
register. The output buffer for port D can be turned
on/off by the D-port data control registers (DCRB,
DCRC, DCRD). The DCR is located in the
memory address area. Pins Dyg to D3 are input-
only pins.

Two operation modes are available for pins Dy,
and D;5: digital input mode and analog input
mode. The operation modes can be selected by
port mode register B (PMRB; bits 1, 0). In the
digital input mode, these pins can be used as input
with the same characteristics as other I/O pins. In
the analog input mode, users can read the result of
the comparison between the reference voltage as
input data. The reference voltage is input through

D11/VC.

R Port: Consists of four 4-bit 1/0 ports and can
receive/transmit data by the LAR/LRA and
LBR/LRB instructions. Output data is stored in the
port data register (PDR) of each pin.

The output buffers of the R ports can be turned
on/off by the R-port data control registers
(DCRO-DCR3).

The DCR is located in the memory address area.

Pins ROy, RO, and RO, are multiplexed with SCK,
SI, and SO, respectively.

Pins R3;, R3,, and R3; are multiplexed with
TIMO, INT,, and INT}, respectively. Refer to
figure 23.

Pull-Up MOS Transfer Control: All 1/0O ports,
except for pins Dyg-D;3, contain programmable
pull-up MOS.

Bit 3 of port mode register B (PMRB3) controls
the activation of all pull-up MOS simultaneously.
Pull-up MOS is controlled by the port data register
(PDR) of each pin. Therefore, each bit of pull-up
MOS can be individually turned on or off. Refer to
table 20.

The on/off status of each mansistor and the
peripheral function mode of each pin can be set
independently.

Unused 1/0 Pins: If unused pins are left floating,
the LSI may malfunction because of noise. The I/O
pins should be fixed as follows to prevent this:
pull-up to Ve through internal pull-up MOS, or
pull-up to V¢ through a resistor of approximately
100 k€.

~
Q@
MPX
]
£
TEs Comparator
E
VC ot
Mode
register
™~

Figure 22 Configuration of Dy, and Dy3
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SMR (serial mode register) ADR: $005

RO, /SCK pin mode selection

PMRA (port mode register A) ADR: $004

3 2 1

0

L RO, /SO pin mode selection

RO, /81 pin mode selection

R3, /INT, pin mode selection

R3, /INT, pin mode selection

PMRB (port mode register B) ADR: $012

- 3 2 1 0
I—* D,, /COMPO pin mode selection
D,3 /COMP1 pin mode selection
R3,/TIMO pin mode selsction
Pull-up MOS on/off selection
SMR Port
Bit3 select
0 RO,
1 §CK
PMRA Port PMRA Port PMRA Port PMRA Port
Bit3 select Bit2 select Bit 1 select Bito select
0 R3, 0 R3, 0 Ro, 0 RO,
1 INT, 1 INT, 1 sI 1 SO
PMRB PU"'UP MOS PMRB Port PMRB Port PMRB Port
Bit 3 onvoff Bit 2 select Bit 1 select Bit0 select
0 Off 0 R3, 0 D3 0 D2
1 On 1 TIMO 1 COMP1 1 COMPO
Figure 23 1/O Select Mode Registers
4 Hitachi
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Table 20 Input/Output by Program Control

PRMB: Bit3 0 1

DCR 0 1 0 1

PDR 0 1 0 1 0 1 0 1
PMOS (A) — —_ — On — — — On
NMOS (B) —_ — On —_ - — On -
Pull-up MOS — — — — — On —_ On

Notes: — indicates off status.
1. Combine the values of the above mode registers (PMRB3, DCR, and PDR) to select the
input/output for PMOS (A), NMOS (B), and the pull-up MOS, individually.
The DCR and PDR control each pin. Also, PMRB3 controls the on/off of all pull-up MOSs.
2. The second bit of the misceflaneous register (MIS2) controls R0/SO. When MIS2 is 1,

PMOS (A) is off.
R0,/SO
MIS2 PMOS (A)
0 On
1 Off
3. Each bit of DCR corresponds to each port as follows:
DCR Bit 3 Bit 2 Bit1 Bit0
DCRoO ROz RO, RO, RO,
DCR1 Rig R, R1, Ri,
DCR2 R2, R2, R2, R2,
DCR3 R3, R3, R3, R3,
DCRB Ds D, D, Dg
DCRC D, Dg Ds D,
DCRD — - Do Dg
Vee PMRB3
Voo
Pull-up
MOS PMOS (A)

G DCR

O NMOS (B)
o

—G:L——— PDR

input data
Input signal

Figure 24 Configuration of the Input/Output Buffer
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HD404818 Series

Timers

The MCU provides prescalers S and W (each with
a different input clock source), and three timer/
counters (timers A, B, and C). Figures 25, 26 and
27 show their diagrams.

Prescaler S: The input to prescaler S is the system
clock signal. The prescaler is initialized to $000 by
MCU reset, and starts to count up with the system
clock signal as soon as the RESET input goes low.
The prescaler keeps counting up except at MCU
reset and in the stop and watch modes. The
prescaler provides input clock signals to timers A
to C and the transmit clock of the serial interface.
They can be selected by timer mode registers A
(TMA), B (TMB), C (TMC), and the serial mode
register (SMR), respectively.

Prescaler W: The input to prescaler W is a clock
which divides the X1 input clock by 8. The output
of prescaler W is available as an input clock for
timer A by controlling timer mode register A
(TMA).

Timer A Operation: After timer A is initialized to
$00 by MCU reset, it counts up at every clock
input signal. When the next clock signal is applied
after timer A has counted up to $FF, timer A is set
to $00 again, and an overflow output is generated.
This sets the timer A interrupt request
flag (IFTA: $001, bit 2) to 1. Therefore, timer A
can function as an interval timer periodically
generating overflow output at every 256th clock
signal input (figure 25).

To use timer A as a watch time base, set TMA3 to
1. Timer counter A receives prescaler W output,
and timer A generates interrupts with accurate
timing (reference clock = 32-kHz crystal oscil-
lator). When using timer A as a watch time base,
prescaler W and the timer counter can be initial-
ized to $0 by setting timer mode register A.

The clock input signals to timer A are selected by
timer mode register A (TMA: $008).

32.768-kHz (tsubcyc) Prescaler W
oseillator 114 [ 172 == (PSW)

Timer A interrupt
request flag ™

fsus (IFTA)
2 foue Rk
1/2 toupoye |
\. Selector S
» 5 |Clock| Timer @
2 counter A o
B (TCA) |Overfiow | &
» 8
g
/ Selector N £
M
] i3 A
System PER 7
ciook | ———— ] _Prescaler s (PSS) | 3 1 ﬂ

Timer mode
register A C
(TMA)

Figure 25 Timer A Block Diagram
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Timer B Operation: Timer mode register B
(TMB: $009) selects the auto-reload function,
input clock source, and prescaler divide ratio for
timer B. When an external event input is used as
an input clock signal to timer B, select R33/
INT; as INT; by port mode register A (PMRA:
$004) to prevent an external interrupt request from
occurring (figure 26).

Timer B is initialized according to the data written
into timer load register B by software. Timer B
counts up at every clock input signal. When the
next clock signal is applied to timer B after it is set
to $FF, it will generate an overflow output. In this
case, if the auto-reload function is selected, timer
B is initialized according to the value of timer load
register B. If it is not selected, timer B goes to $00.
The timer B interrupt request flag (IFTB: $002,
bit 0) will be set as this overflow is output.

Timer B interrupt
request flag ™
(IFTB)

Timer latch register BU (TLBU)

Timer latch
register BL| >
(TLBL)

Clock

/ Selector
3
Systom _feyo/fsus b I |
—>[ Praescaler S (PSS)
clock (tcy(/tsubcyc)

Timer counter B
(TCB)

Timer load ﬂ

register BU
(TLRU) I |

Timer load
register BL C

Overflow

Internal data bus

Free-running (TLRL)
control
II
3 111
Timer mode
register B -

(TMB) L/

Figure 26 Timer B Block Diagram

M 4496204 0OY49325 30T = 837 Hitachi

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



HD404818 Series

Timer C Operation: Timer mode register C
(TMC: $00D) selects the auto-reload function and
the prescaler divide ratio for timer C.

Timer C is initialized according to the data written
into timer load register C by software. Timer C
counts up at every clock input signal. When the
next clock signal is applied to timer C after it is set
to $FF, it will generate an overflow output. In this
case, if the auto-reload function is selected, timer
C is initialized according to the value of timer load
register C. If it is not selected, timer C goes to $00.
The timer C interrupt request flag (IFTC: $002, bit
2) will be set as this overflow is output.

Timer C is also available as a watchdog timer for

detecting runaway programs. MCU reset occurs
when the watchdog on flag (WDON) is 1 and the
counter overflow output is generated by a runaway
program. If timer C stops, the watchdog timer
function also stops. In the standby mode, this
function is enabled.

Timer C provides a variable duty-cycle pulse
output function (PWM). The output waveform
differs depending on the contents of the timer
mode register and timer load register C (figure 28).
When selecting the pulse output function, set
R3,/TIMO to TIMO by controlling port mode
register B.

‘When timer C stops, this functions also stops.

System Timer C interrupt
reset signal request flag
_T (IFTC)
Watchdog on | | Watchdog timer ]
flag (WDON) control logic
[
N
Timer output
TiMO (:) control logic [
Timer latch register CU (TLCU)
D
Timer latch
register CL b,
(TLCL)
Clock 0O
Timer counter C
TCC
e (Teo) Overflow
N r 3
/ Selector Timer load s
FEEEEEd register CU — 3
</ (TCRU) ©
8NN Timer load £
TR0 e TS - register CLK | £
s foyo/fsuB f INKEE Free-running/ (TCRL) =
C!
Clgitkem _Y—L rescaler S (PSS) I reload control
(tcyc/tsubcyc)
3 111
Timer mode
register C
(TMC)
NS

Figure 27 Timer C Block Diagram
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Tx(TCR + 1)
e
TMC3=0

TMC3=1 |

P p—
T x (256 — TCR)

T: Input clock period to counter (see table 23)
TCR: The value of the timer load register

Note: When TCR = $FF, this waveform is always fixed low.

Figure 28 Variable Duty-Cycle Pulse Output Waveform
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Registers for Timers prescaler divide ratio, and the source of the clock
input signal, as shown in table 22. Timer mode

Timer Mode Register A (TMA: $008): Timer  register B is initialized to $0 by MCU reset.

mode register A is a 4-bit write-only register which

controls the timer A operation as table 21 shows. The data of timer B changes at the second instruc-

Timer mode register A is initialized to $0 at MCU  tion cycle of a write instruction. Initialization of

reset. timer B by writing data into timer load register B

should be performed after the contents of TMB are
Timer Mode Register B (TMB: $009): Timer changed.

mode register B (TMB) is a 4-bit write-only
register which selects the auto-reload function, the

Table 21 Timer Mode Register A

TMA Source Prescaler, input Clock Period,
Bit3 Bit 2 Bit 1 BitO Operating Mode
0 0 0 0 PSS, 2048 t,, Timer A mode
1 PSS, 1024 t,y
1 0 PSS, 512 gy,
1 PSS, 128 ty,
. 1 0 0 PSS, 32 tgy,
1 PSS, 8 toyc
1 0 PSS, 4ty
1 PSS, 2oy,
1 0 0 0 PSW, 32 tgypeye Time-base mode
1 PSW, 16 tgypeye
1 0 PSW, 8 tgupcyo
1 PSW, 2 tgypeyc
1 0 0 PSW, 1/2 tgypeye
1 Do not use
1 0 PSW, TCA reset

-

Notes: 1. tsubcye = 244.14 us (when a 32.768-kHz crystal oscillator is used)

2. Timer counter overflow output period (s) = input clock period (s) x 256

3. If PSW or TCA reset is selected while the LCD is operating, LCD operation halts {power switch
goes off).
When the LCD is connected for display, the PSW and TCA resst periods must be set in the
program to the minimum.

4. In time base mode, the timer counter overflow output cycle must be greater than half of the
interrupt frame period (T/2 = tgg).
It 1/2 toupcyc is selected, tac must be 7.8125 ms ((MIS1, MISO) = (0, 1), see figure 13).

5. The division ratio must not be modified during time base mode operation, otherwise an overflow
cycle error will occur.

840 Hitachi
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Timer Mode Register C (TMC: $00D): Timer
mode register C is a 4-bit write-only register which
selects the auto-reload function, input clock
source, and prescaler divide ratio, as table 23
shows. Timer mode register C is initialized to $0 at

MCU reset.

The contents of timer mode register C will change
in the second instruction cycle after a write
instruction to TMC. Therefore, it is required to
initialize timer C after the contents of timer mode

register C have been changed completely.

Timer B (TCBL: $00A, TCBU: $00B, TLRL:
$00A, TLRU: $00B): Timer B consists of an 8-bit
write-only timer load register, and an 8-bit read-
only timer counter. Each of them has low-order
digits (TCBL: $00A, TLRL: $00A) and high-order
digits (TCBU: $00B, TLRU: $00B). (Refer to

figure 26.)

Timer counter B can be initialized by writing data
into timer load register B. In this case, write the
low-order digits first, and then the high-order
digits. The timer counter is initialized when the
high-order digit is written. The timer load register
is initialized to $00 by MCU reset.

The counter value of timer B can be obtained by
reading timer counter B. In this case, read the
high-order digits first, and then the low-order
digits. The count value of the low-order digit is
obtained when the high-order digit is read.

Timer C (TCCL: $00E, TCCU: $00F, TCRL:
$00E, TCRU: $00F): Timer C consists of the 8-bit
write-only timer load register and the 8-bit read-
only timer counter. These individually consist of
low-order digits (TCCL: $00E, TCRL: $00E) and
high-order digits (TCCU: $00F, TCRU: $00F).
The operation mode of timer C is the same as that
of timer B.

Table 22 Timer Mode Register B

Table 23 Timer Mode Register C

TMB3 Auto-Reload Function TMC3 Auto-Reload Function
0 No 0 No
Yes 1 Yes

TMB2 TMB1 TMBO

Prescaler Divide Ratio,
Clock Input Source

Prescaler Divide Ratio,
TMC2 TMC1 TMCO Clock Input Source

0 0 0 + 2048 0 0 0 + 2048

0 0 1 +512 0 0 1 + 1024

0 1 0 +128 0 1 0 +512

0 1 1 + 32 Q 1 1 +128

1 0 0 +8 1 0 0 +32

1 0 1 +4 1 0 1 +8

1 1 0 +2 1 1 0 +4

1 1 1 INT; (external event input) 1 1 1 +2
841 Hitachi
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Notes on Use output differs from the period and duty settings, as

shown in table 24. The PWM output should there-
When using the timer output as variable duty-cycle  fore not be used until after the overflow interrupt
pulse (PWM) output, note the following point.  following the update of the timer write register.
From the update of the timer write register until After the overflow, the PWM output will have the
the occurrence of the overflow interrupt, the PWM set period and duty cycle.

Table 24 PWM Output Following Update of Timer Write Register

PWM Output
Timer Write Register is Updated Timer Write Register is Updated
Mode during High PWM Output during Low PWM Output
Free Timer writ Timer writ
. imer write [| write
running register register
updatedto  Interrupt updated to Interrupt
value N request vallue N request
Tx(@55-N)| Tx(N+ 1) lTxN 1) |
. ! ! 1 | Tx(255-N) {Tx(N+1)
[~
Reload Timer write Timer write
register register
updatedto  Interrupt updated to interrupt
value N request value N request

| !

r—r_! _

T Tx(255-N T T
R

842 Hitachi
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Serial Interface

The serial interface transmits/receives 8-bit data
serially. It consists of the serial data register, the
serial mode register, port mode register A, the octal
counter, and the selector (figure 29). Pin R0y/SCK
and the transmit clock signal are controlled by the
serial mode register. The data of the serial data
register can be written and read by software. The
data in the serial data register can be shifted
synchronously with the transmit clock signal.

The STS instruction starts serial interface
operations and resets the octal counter to $0. The
octal counter starts to count at the falling edge of
the transmit clock signal (SCK) and increments by
one at the rising edge of the SCK. When the octal
counter is reset to $0 after eight transmit clock
signals, or when a transmit/receive operation is
discontinued by resetting the octal counter, the
serial interrupt request flag will be set.

Octal
counter (OC)

Serial interrupt
request flag
(IFS)

SO
ldle
@— control e
logic

SCK
o

Serial data

control
logic
Sl ’

?

Clock

register (SR)

T [

©

Transfer
control
signal

internal bus line

Selector

/ Selector k
[

(3

-~

?

+32
+128
+2048

Rk

fcyc:/fsut:o
(tcyc/tsubcyc)

System

clock Prescaler S (PSS)

3 1)
Serial mode

register
(SMR)

1

Port mode
register
(PMRA)

Figure 29 Serial Interface Block Diagram
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Selection and Change of the Operation Mode:
Table 25 shows the serial interface operation
modes which are determined by a combination of
the value in the port mode register and in the serial
mode register.

Initialize the serial interface by writing to the serial
mode register to change the operation mode of the
serial interface.

Operating State of Serial Interface: The serial
interface has three operating states: the STS
waiting state, transmit clock wait state, and
transfer state (figure 30).

The STS waiting state is the initialization state of
the serial interface internal state. The serial
interface enters this state in one of two ways:
either by changing the operation mode through a
change in the data in the port mode register, or by
writing data into the serial mode register. In this
state, the serial interface does not operate even if
the transmit clock is applied. If the STS instruction
is executed then, the serial interface shifts to the
transmit clock wait state.

In the transmit clock wait state, the falling edge of
the first transmit clock causes the serial interface to
shift to the transfer state, while the octal counter
counts up and the serial data register shifts
simultaneously. As an exception, if the clock
continuous output mode is selected, the serial
interface stays in transmit clock wait state while
the transmit clock outputs continuously. The octal

counter becomes 000 again after 8 external
transmit clocks or by the execution of the STS
instruction, the serial interface then returns to
the transmit clock wait state, and the serial
interrupt request flag is set simultaneousty. In the
transfer state the octal counter becomes 000 after 8
internal transmit clocks, the serial interface then
enters the STS instruction waiting state, and the
serial interrupt request flag is set simultaneously.

When the internal transmit clock is selected, the
transmit clock output is triggered by the execution
of the STS instruction, and stops after 8 clocks.

Program the SMR again to initialize the internal
state of the serial interface when the PMRA is
programmed in the transfer state or in the transmit
clock wait state. Then the serial interface goes into
the STS waiting state.

Example of Transmit Clock Error Detection:
The serial interface malfunctions when the
transmit clock is disturbed by external noise. In
this case, transmit clock errors can be detected by
the procedure shown in figure 31.

If more than 8 transmit clocks are applied in the
transmit clock wait state, the state of the serial
interface shifts in the following sequence: transfer
state, transmit clock wait state, and transfer state
again. The serial interrupt request flag should be
reset before entering into the STS waiting state by
writing data to SMR. This procedure causes the
serial interface request flag to be set again.

Table 25 Serial Interface Operation Mode

SMR3 PMRA1 PMRAO Serial Interface Operating Mode
1 0 0 Clock continuous output mode

1 0 1 Transmit mode

1 1 0 Receive mode

1 1 1 Transmit/receive mode

844 Hitachi
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STS waiting state
Octal counter = 000 >
e

transmit clock disabl

Transmit clock

Transmit clock wait state 8 external transmit clocks Transfer state
= Octal counter = 000
(Octal counter = 000) STS instruction ( )
N (IFS « 1)

Figure 30 Serial Interface Operation States

Transmission finished
(IFS « 1)

!

Disable interrupt

IFS <0
Write to SMR
Yes Transmit clock
error processing
No
Normal end

Figure 31 Transmit Clock Error Detection
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Registers for Serial Interface

Serial Mode Register (SMR: $005): The 4-bit
write-only serial mode register controls the
ROy/SCK, prescaler divide ratio, and transmit
clock source (table 26, figure 32).

A write signal to the serial mode register controls
the internal state of the serial interface.

A write signal to the serial mode register stops the
serial data register and octal counter from applying
the transmit clock, and it also resets the octal
counter to $0 simultaneously. Therefore, when the
serial interface is in the transfer state, a write
signal causes the serial mode register to cease the
data transfer and to set the serial interrupt request
flag.

Data in the serial mode register will change in the
second instruction cycle after a write instruction to
the serial mode register. Therefore, it is required to
execute the STS instruction after the data in the

serial mode register has been changed completely.
The serial mode register will be reset to $0 by
MCU reset.

Serial Data Register (SRL: $006, SRU: $007):
The 8-bit read/write serial data register consists of
low-order digits (SRL: $006) and high-order digits
(SRU: $007).

The data in the serial data register will be output
from the SO pin LSB first synchronously with the
falling edge of the transmit clock signal. At the
same time, external data will be input from the SI
pin to the serial data register synchronously with
the rising edge of the transmit clock. Figure 11
shows the I/O timing chart for the transmit clock
signal and the data.

The read/write operation of the serial data register
should be performed after the completion of data
transmit/receive. Otherwise, data accuracy cannot
be guaranteed.

Table 26 Serial Mode Register
SMR3  RO0,/SCK

o] Used as RO, port input/output pin
1 Used as SCK input/output pin
Tranamit Clock

. Prescaler System Clock
SMR2 SMR1 SMRO RO¢/SCK Port  Clock Source Divide Ratio Divide Ratio
0 0 0 SCK/output Prescaler + 2048 + 4096
0 0 1 SCK/output Prescaler + 512 + 1024
] 1 0 SCKioutput Prescaler +128 + 256
0 1 1 SCKioutput Prescaler + 32 +64
1 0 0 SCKoutput Prescaler +8 +16
1 0 1 SCKioutput Prescaler +2 +4
1 1 0 SCKioutput System clock +1
1 1 1 SCKiinput Extemal clock

B 4496204 OO49334 312 WA
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PMRA: $004 SMR: $005

PMRA3 |PMRA2 | PMRA1 |PMRAO SMR3 | SMR2 | SMR1 | SMRO

— J

I— Transmit clock selection
R0y/SCK pin mode selection

R04/SO pin mode selection
RO0,/S! pin mode selection

Figure 32 Configurations and Functions of the Mode Registers

Transmit
clock

1 2 3 4 5 6 7 8
Serial
output ~ LSB ‘ ~ N x MSB
data

Serial input
data ’
latch timing

Figure 33 Serial Interface 1/0 Timing
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LCD Controller/Driver

The MCU contains four common signal pins, the
controller, and the driver. The controller and the
driver drive 32 segment signal pins. The controller
consists of display data RAM, the LCD control
register (LCR), and the LCD duty-cycle/clock
control register (LMR) (figure 34). Four
programmable duty cycles and LCD clocks are

available. Since the MCU contains a dual port
RAM, display data can be transferred to segment
signal pins automatically without program control.
When selecting the 32-kHz oscillation clock as the
LCD clock source, the system allows the LCD to
display even in watch mode, in which the system
clock halts.

Vee O__IP Power switch
V; © ——>0 cOom1
———o0
% LoD CcOomM2
supply —O COM4
Vs control
ircuit
ciredt Display on/off LCD
clock
GND
(— ——O0 SEG1
——O SEG2
Display $050
control Displ
register Iasrg:y LCD
segment
LCR: $01 3 driver
(dual port
LMR: $014 $O6F RAM)
LCD duty-
cycle/clock
control register L O SEG32
2 12 RAM area ] LCD
Duty selection clock -
- System clock dividing
Clock selection 3 output (CL1-CL3)
32-kHz clock dividing
1 output (CLO)

Figure 34 LCD Controller/Driver Configuration
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HD404818 Series

LCD Data Area and Segment Data ($050 to  + Power switch on/off
$06F): Figure 35 shows the configuration of the

LCD RAM arca. Each bit of this area, Off: Power switch is off.

corresponding to four types of duty cycles, can be L .

transmitted to the segment driver as display data On: Power switch is on and V; is Vc.

gz t;zc;ﬂ':mmmg the area corresponding to the «  Watch mode/subactive mode display

LCD Control Register (LCR: $013): The LCD Off: In the watch mode/subactive mode, all

common/segment pins are fixed to GND, and

control register is a 3-bit write-only register which the power switch is off.

controls the blanking of the LCD, activation of the
power switch, and display in watch
mode/subactive mode (table 27, figure 36).

e Blank/display

On: In the watch mode/subactive mode, LCD
RAM data is transmitted as a segment signal.

LCD Duty-Cycle/Clock Control Register
Blank: Segment signal is faded regardless of ~ MR: $014): The LCD duty-cycle/clock control
the LéD RgAM datag register is a write-only register which specifies
) four display duty cycles and the reference clock for

Display: LCD RAM data is transmitted as a  the LCD (table 28, figure 36).

segment signal.
Bit 3 Bit2 Bit 1 Bito Bit 3 Bit2 Bit 1 Bito
80 | SEG1 | SEG1 | SEG1 | SEG1 | $050 96 | SEG17 | SEG17 | SEG17 | SEG17 | $060
81 SEG2 SEG2 SEG2 SEG2 | $051 97 | SEG18 | SEG18 | SEG18 | SEG18 | $061
82 | SEG3 | SEG3 | SEG3 | SEG3 | $os2 98 | SEG19 | SEG19 | SEG19 | SEG19 | $062
83 | SEG4 | SEG4 | SEG4 | SEG4 | $053 99 | SEG20 | SEG20 | SEG20 | SEG20 | 3063
84 | SEG5 | SEG5 | SEGS | SEGS5 | $054 100 | SEG21 | SEG21 | SEG21 | SEG21 | $064
85 | SEG6 | SEG6 | SEG6 | SEG6 | $055 101| SEG22 | SEG22 | SEG22 | SEG22 | $065
86 | SEG7 | SEG7 | SEG? | SEG7 | $056 102| SEG23 | SEG23 | SEG23 | SEG23 | 3066
87 | SEG8 | SEG8 | SEG8 | SEG8S | $057 103| SEG24 | SEG24 | SEG24 | SEG24 | $0e7
88 | SEG9 | SEGY9 | SEGY | SEGO | $os8 104| SEG25 | SEG25 | SEG25 | SEG25 | $068
89 | SEG10 | SEG10 | SEG10 | SEG10 | $059 105| SEG26 | SEG26 | SEG26 | SEG26 | $069
90 | SEG11 | SEG11 | SEG11 | SEG11 | $05A 106 | SEG27 | SEG27 | SEG27 | SEG27 | $06A
91 | SEG12 | SEG12 | SEG12 | SEG12 | $05B 107| SEG28 | SEG28 | SEG28 | SEG28 | $06B
92 | SEGt13 | SEG13 | SEG13 | SEG13 | sosC 108| SEG29 | SEG29 | SEG29 | SEG29 | $0eC
93 | SEG14 | SEG14 | SEG14 | SEG14 | $05D 100| SEG30 | SEG30 | SEG30 | SEG30 | $06D
84 | SEG15 | SEG15 | SEG15 | SEG15 | $05E 110| SEG31 | SEG31 | SEG31 | SEG31 | $06E
95 | SEG16 | SEG16 | SEG16 | SEG16 | $05F 111{ SEG32 | SEG32 | SEG32 | SEG32 | $06F
COM4 COM3 COM2  COM1 COM4  COM3 COM2  COMt

Figure 35 Configuration of LCD RAM Area (dual port RAM)

849 Hitachi
B 4495204 0049337 021 W

-

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




HD404818 Series

Table 27 LCD Control Register

Watch Mode/
LCR gubactive Mode Power Switch LCR gianw
Bit 2 Display On/Off Bit0 Display
(4] Off Off 0 Blank
1 On On 1 Display

Note: With the LCD in watch mode, use the divider output of the 32-kHz oscillator as an LCD clock and set
LCR bit 2 to 1. When the system oscillator divider output is used as an LCD clock, set LCR bit 2 to

0.

Table 28 LCD Duty-Cycle/Clock Control Register

LMR
Bit3 Bit2 Bit 1 Bit0 Duty Cycle Select/input Clock Select
0 0 1/4 duty cycle
0 1 1/3 duty cycle
1 0 1/2 duty cycle
1 1 Static

-l alolo

—~jlo|l=]lo

CLO (32.768 kHz/64; when 32.768-kHz oscillator is used)

CL1 (foyc/256)

CL2 (1,,c/2048)

CL3 (Refer to table 29)

Note: fcy. is the system oscillator divider output.

LCR (LCD control register) ADR = $013

2

1

0

L————— Blank/display
Power switch orvoff

(not used)

LMR (LCD mode register) ADR = $014

3

2

1 [4]
—
] Duty cycle section

| Input clock section

Display on/off in watch mode

M uyy9L204 00u9338 The A

Figure 36 LCD Control Register

850 Hitachi
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HD404818 Series

Table 29 LCD Frame Frequency

Static LMR

Bit 3 Bit 2 Bit3 Bit 2 Bit3 Bit 2 Bit 3 Bit 2
Instruction 0 0 0 ! ! 0 ! 1
cycle time CLO CcL1 cL2 CL3 *
10 us 512 Hz 390.6 Hz 48.8 Hz 24.4 Hz/64 Hz
1us 512 Hz 3306 Hz 488Hz 244 Hz/64 Hz
1/2 Duty Cycle LMR

Bit3 Bit 2 Bit3 Bit 2 Bit3 Bit 2 Bit3 Bit2
Instruction 0 0 o 1 1 0 1 1
cycle time CcLo CLt CL2 CL3 *
10 us 256 Hz 195.3 Hz 244 Hz 12.2 H2/32 Hz
1us 256 Hz 1953 Hz 244 Hz 122 Hz/32 Hz
1/3 Duty Cycle LMR

Bit3 Bit 2 Bit3 Bit2 Bit3 Bit 2 Bit3 Bit2
Instruction 0 0 0 ! ! 0 ! !
cycle time CLo CL1 cL2 CL3 *
10 ps 170.6 Hz 130.2 Hz 16.3 Hz 8.1 Hz/21.3 Hz
1us 170.6 Hz 1302 Hz 162.6 Hz 81.3 Hz/21.3 Hz
1/4 Duty Cycle LMR

Bit3 Bit 2 Bit 3 Bit2 Bit3 Bit 2 Bit3 Bit 2
Instruction 0 0 0 ! 1 0 ! 1
cycle time CLo CLt CL2 CL3 *
10 us 128 Hz 97.7 Hz 12.2 Hz 6.1 Hz/16 Hz
1us 128 Hz 977 Hz 122 Hz 61 Hz/16 Hz

Note: * Division ratio differs depending on the value of bit 3 of timer mode register A
(TMA3 = 0/TMA3 = 1).
If TMA3 = 0, CL3 =, x duty cycle/4096; if TMA3 = 1, CL3 = 32.768 kHz x duty cycle/512.

851 Hitachi
B 449204 0049339 9T4 I
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HD404818 Series

Large LCD Panel Driving and Driving Voltage
(Vpcp): When using a large LCD panel, lower the
dividing resistance by attaching external resistors
in parallel with the internal dividing resistors
(figure 37).

Since the liquid crystal display board is of a matrix
configuration, the path of the charge/discharge
current through the load capacitors is very
complicated. Moreover, since it varies depending
on display conditions, the value of resistance
cannot be determined by simply referring to the
load capacitance of the liquid crystal display. The

value of resistance must be experimentally
determined according to the demand for power
consumption of the equipment in which the liquid
crystal display is implemented. Capacitor C (0.1 to
0.3 uF) is recommended to be attached. In general,
Ris 1 kQto 10 kQ.

Figure 37 shows a connection when changing the
liquid crystal driving voltage (Vi cp). In this case,
the power supply switch for the dividing resistors
(power switch) must be turned off. (Bit 1 of the
LCR register is 0.)

Vico

Vee 2Vicp 2GND

Y

Vec (V1) Vee (V1)
ZR 2R
3 Vz C— V2
=R =R
V. C= V.
f 8 1 3 C=0.11003 bF
=R Cc T =R
GND - GND
|  4dgitLcD
Ve coMt 1. with signal
l \Z
Vee = v [ :V; SEG1 32 T
Leo v to ;
[ _T_J: D SEG32
Static drive
comi| 2 |
J_——Vcc COM2 /5 sdigitLcD
\Z
Voo T, v, SEGH 3z i
LcD Eva to
l anp SEG32
1/2 duty, 1/2 bias drive
COM1 3 "~ igi
V, 3 —1  10-digit LCD
¢ (3. withsigna
v, COM3
Ve, L v seat 32
Leo —Va to
GND SEG32
1/3 duty, 1/3 bias drive
COM1 4 —
Vee Yo < L 16-digitLCD
v, COM4
Vee V2 SEGH 32

V3 to
GND SEG32

1/4 duty, 1/3 bias drive

Figure 37 Examples of LCD Connections
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HD404818 Series

Pin Description in PROM Mode

The HD4074818 and HD407L4818 are ZTAT™ HD4074818 and HD407L4818 can program the
microcomputers incorporating a PROM. In the on-chip PROM.
PROM mode, the MCU does not operate and the

Pin Number MCU Mode PROM Mode Pin Number MCU Mode PROM Mode

FP-80A FP-80A
FP-80B TFP-80 Pin Name VO PinName IO FP-80B TFP-80 Pin Name VO Pin Name /O
1 79 D, O O, 1o 41 39 SEGY [o)
2 80 Ds 10 O3 10 42 40 SEG10 O
3 1 Dy 1O Oy O 43 41 SEG11 [¢)
4 2 Ds O Og VO 44 42 SEG12 O
5 3 Dg /0 Og VO 45 43 SEG13 O
6 4 D, 1O Oy YO 46 44 SEG14 O
7 5 Dg [Ie) 47 45 SEG15 O
8 6 Dy o 48 46 SEG16 0
9 7 Dig | Vpp 49 47 SEG17 O
10 8 DiyNCrt | Ag 1 50 48 SEG18 O
11 9 D{z/COMPO | M, 1 51 49 SEG19 o)
12 10 Dy3/COMP1 | M, I 52 50 SEG20 O
13 11 TEST 1 TEST S 51 SEG21 (o)
14 12 X1 I GND 54 52 SEG22 O
15 13 X2 0 55 53 SEG23 O
16 14 GND GND 56 54 SEG24 O
17 15 RO/SCK 11O A, 1 57 55 SEG25 )
18 16 RO,/SI O A, 1 58 56 SEG26 O
19 17 R0o/SO /O Az I 59 57 SEG27 O
20 18 RO3 O Ay I 60 58 SEG28 O
21 19 R1o IO As 1 61 59 SEG29 O
22 20 R14 VO Ag E 60 SEG30 O
23 21 R1p 10 A; i 63 61 SEG31 [e)
24 22 Rijz 10 Ag I 64 62 SEG32 O
25 23 R2, YO Ag I 65 63 COM1 [¢)
26 24 R2, 10 Ay | 66 64 COM2 [¢)
27 25 R2, 10 Ay 1 87 65 COM3 [¢)
28 26 R2;3 11O Ayp 1 68 66 COM4 [®)
29 27 R3 /O Ay E 67 \Z
30 28 R3,/TIMO 11O Ay 17 69 Vo
31 29 R3,/INT, 11O CE 1 7 69 A Ve
32 30 R34/INT, 110 OE 1 72 70 NUMO 0
33 31 SEG1 0 73 71 NUMO [e)
34 32 SEG2 [e) 74 72 NUMG Vee
35 33 SEG3 0 75 73 Vee Voo
36 34 SEG4 0 76 74 0SC;4 I Vge
37 35 SEG5 [¢) 77 75 0SC; [¢)
38 36 SEG6 [¢) 78 76 RESET | RESET |
39 37 SEG7 [¢) 79 77 Do 10 Op 1)
40 38 SEG8 [0) 80 78 D, 10 O 110

Note: 1/O: Input/output pin, |: Input pin, O: Output pin

’ 853 Hitachi
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Programmable ROM Operation

The MCU on-chip PROM is programmed in
PROM mode. PROM mode is set by pulling TEST,
M, and M, low, and RESET high, as shown in
figure 38. In PROM mode, the MCU does not
operate. It can be programmed like a standard
27256 EPROM using a standard PROM
programmer and an 80-to-28-pin socket adapter.
Table 31 lists the recommended PROM program-
mers and socket adapters.

Since an instruction of the HMCS400 series con-
sists of 10 bits, the HMCS400 series microcomputer
incorporates a conversion circuit to enable the use
of a general-purpose PROM programmer. By this
circuit, an instruction is read or programmed using
two addresses, a lower 5 bits and upper 5 bits. For
example, if 8 kwords of on-chip PROM are
programmed by a general-purpose PROM pro-
grammer, 16 kbytes of addresses ($0000-$3FFF)
should be specified.

Programming and Verification
The MCU can be programmed at high speed
without causing voltage stress or affecting data

reliability.

Table 30 shows how programming and verification
modes are selected.

Precautions

1. Addresses $0000 to $3FFF must be specified if
the PROM is programmed by a PROM
programmer. If addresses of $4000 or higher
are accessed, the PROM may not be
programmed or verified. Note that plastic
package types cannot be erased and
reprogrammed. Data in unused addresses must
be set to $FF.

2. Ensure that the PROM programmer, socket
adapter, and LSI match. Using the wrong
programmer for the socket adapter may cause
an overvoltage and damage the LSI. Make sure
that the LSI is firmly fixed in the socket
adapter, and that the socket adapter is firmly
fixed onto the programmer.

3. The PROM should be programmed with Vpp =
12.5 V. Other PROMs use 21 V. If 21 V is
applied to the MCU, the LSI may be
permanently damaged. 12.5 V is the Intel
27256 setting.

Table 30  PROM Mode Selection

Pin
Mode CE OE Vpp OOy
Programming Low High Vpp Datainput
Verify High Low Vpp Data output
Programming High High Vpp High
inhibited impedance

Table 31 PROM Programmers and Socket Adapters

PROM Programmer Socket Adapter

Manufacturer  Type Name Manufacturer Type Name Package Type

DATA 110 121B Hitachi HS460ESFO1H FP-80B

298 HS460ESHO1H FP-80A

HS461ESTO1H TFP-80

AVAL Corp. PKW-1000 Hitachi HS460ESFO1H FP-80B

HS460ESHO1H FP-80A

HS461ESTO1H TFP-80

854 Hitachi
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VCC
VCC ?
V
?— RESET °¢
TEST
M,

V 1 Data
PP /e Ogto O, K> Outo O
[——— Dio/Vpp  Apto A,4<:] Address

Apto Ay,
OE |e—— OE
CE [«—— CE
GND

Figure 33 PROM Mode Function Diagram

855 Hitachi
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Addressing Modes
RAM Addressing Modes

As shown in figure 39, the MCU has three RAM
addressing modes: register indirect addressing,
direct addressing, and memory register addressing.

Register Indirect Addressing Mode: The W
register, X register, and Y register contents (10 bits
total) are used as the RAM address.

Direct Addressing Mode: A direct addressing
instruction consists of two words, with the word
(10 bits) following the opcode used as the RAM
address.

Memory Register Addressing Mode: The
memory registers (16 digits from $040 to $04F)
are accessed by executing the LAMR and XMRA
instructions.

ROM Addressing Modes and the P Instruction

The MCU has four kinds of ROM addressing
modes as shown in figure 40.

Direct Addressing Mode: The program can
branch to any address in ROM memory space by
executing the JMPL, BRL, or CALL instruction.
These instructions replace the 14 program counter
bits (PCy3 to PCp) with 14-bit immediate data.

Current Page Addressing Mode: The MCU has
32 pages of ROM with 256 words per page. By
executing the BR instruction, the program can
branch to an address in the current page. This
instruction replaces the lower eight bits of the
program counter (PC; to PCy) with 8-bit
immediate data.

When the BR instruction is on a page boundary
(256n + 255) (figure 41), executing it transfers the
PC contents to the next page according to the
hardware architecture. Consequently, the program
branches to the next page when the BR instruction
is used on a page boundary. The HMCS400 series
cross macroassembler has an automatic paging
facility for ROM pages.

Zero-Page Addressing Mode: By executing the
CAL instruction, the program can branch to the
zero-page subroutine area, which is located at
$0000-$003F. When the CAL instruction is
executed, 6-bit immediate data is placed in the
lower six bits of the program counter (PCs to PCq)
and Os are placed in the higher eight bits (PCy3 to
PCg).

Table Data Addressing Mode: By executing the
TBR instruction, the program can branch to the
address determined by the contents of the 4-bit
immediate data, accumulator, and B register.

P Instruction: ROM data addressed by table data
addressing can be referenced by the P instruction
(figure 42). When bit 8 in the referred ROM data is
1, eight bits of ROM data are written into the
accumulator and B register. When bit 9 is 1, eight
bits of ROM data is written into the R1 and R2
port output registers. When both bits 8 and 9 are 1,
ROM data is written into the accumulator and B
register, and also to the R1 and R2 port output
registers at the same time,

The P instruction has no effect on the program
counter.

856 Hitachi
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W register X register Y register
I N

N Y
wlwe ][ [l [ w v %]

A y
RAM address APgl Apa| AP7| AP6| AP5| AP4] AP3| AP2| APJ AP,

Register Indirect Addressing

Instruction 1st word Instruction 2nd word

. e ~
Opcode Idglds|d7|d5|d5|d4ld3ld2’d1|d°|

3 A
RAM address | AP, Apg|,«\p7 AP6|AP5|AP4I AF'3|AP2|AP1|AP°]

Direct Addressing

Instruction

Opcode malmzlm, mjl
¢ 6 0 t 0 o

N N T |

RAM address |AP,| AP | AP, AP | AP | AP, AP

o AP, AP2| AP | AP

Memory Register Addressing

Figure 39 RAM Addressing Modes

BN 4496204 0049345 LTS EE 857 Hitachi
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Instruction 1st word Instruction 2nd word
[UMPL] ~— N ny

Egit]L] I Opcode Ipa P2 P1 Po|de dg d7 dg ds dy d3 dp G dol

Program counter FCmPCmPC“PCwPCg PC, PC, PC, PC4 PC, PC, PC, PC, Pc°|

Direct Addressing

Instruction

Y

£
[BR] I OpCOdel b; bg bs bs by b, by bol

y
Program counter *’CchmPC11 PC,, PCy PCB PC7 P(.‘,6 PC, PC, PC, PC2 PC1 PCDI

Current Page Addressing
Instruction

Y AN Y

[CAL) I Opcode Ia5 a, a, a, a, aOJ

0 0 0o 0 0 0 0 O

I T K B O B K

Program counter FC13F’(:12PC"PC10 PC, PC, PC, PC, PC. PC, PC, PC, PC, PC°|

Zero Page Addressing

Instruction

[TBR] Opcode B P, |

B register Accumulator
N/

.
(8, B, B, By[A, A, A, A,]

0 0
t i

Program counter Rmt”()‘zPGﬁPC10 PC, PC, PC, PC, PC, PC, PC, PC, PC, PC°|

Table Data Addressing

Figure 40 ROM Addressing Modes

858 Hitachi
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266 (n— 1) + 255
—  BRAAA 256n
AAA NOP
1 BRAAA 256n + 254
= BRBBB __ |256n+ 255
256 (n + 1)
s BBB NOP

TN

Figure 41 Page Boundary between BR Instruction and Branch Destination

Instruction

£ Y
el Opcode B

B register Accumulator
—

. Y
Iaa B, By Bgo|A; Ay Ay A

0 o
|

Referred ROM address HA13RA12RA"RA1° F(A9 RA, RA., FiA6 RA, RA4 RA\3 RA, RA, RAO

Address Designation

ROMdata  |RO, RO, RO, RO; RO; RO, RO, RO, RO, RO,

I A

Accumulator, B register | Bs 82 B1 Bo I Aa A F A1 Ao | If ROs =1

ROM data |Ro9 RO, RO, RO, RO, RO, RO, RO, RO, ROOI

I

Output registers R1, R2 |R2; R2, R2, H201R13 R1, R1, R1o] fROg =1

Pattern

Figure 42 P Instruction

M 449b204 0049347 T?0 W 859 Hitachi
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Absolute Maximum Ratings

HD404812, HD404814, HD404816, HD404818, and HD4074818 Absolute Maximum Ratings

ltem Symbol Value Unit Notes

Supply voltage Vee -0.3t0 +7.0 \

Programming voltage Vpp -0.3to0 +14.0 Vv 1

Pin voltage Vr -0.3t0 Vg +0.3 v

Total permissible input current AN 100 mA 2

Total permissible output current -Zly 50 mA 3

Maximum input current lo 4 mA 4,5
30 mA 4,6

Maximum output current =l 4 mA 7,8

Operating temperature Topr —20to +75 °C

Storage temperature Tstg ~551t0 +125 °C

Notes: Permanent damage may occur if these absolute maximum ratings are exceeded. Normal operation
should be under the conditions of the electrical characteristics. If these conditions are exceeded, it
may cause a malfunction or affect the reliability of the LSI.

1.
| ;

w

ONOO A

W 449L204 0O49348 907 M

Dyg (Vpp) of the HD4074818.

Total permissible input current is the sum of the input currents which flow in from all /O pins to
GND simultaneously.

Total permissible output current is the sum of the output currents which flow out from V¢ to all
/O pins simultaneously.

Maximum input current is the maximum amount of input current from each I/O pin to GND.
RO--R3.

Dg—Dq.

Maximum output current is the maximum amount of output current from V¢ to each /O pin.
Do—Dg and RO-R3.

860 Hitachi
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HD404818 Series

HD40L4812, HD40L4814, HD4014816, HD40L 4818, and HD407L.4818 Absolute Maximum Ratings

item Symbol Value Unit Notes
Supply voltage Veeo -0.3t0 +7.0 \
Programming voltage Vpp —0.3t0 +14.0 v 1
Pin voltage Vr -0.3to Vg + 0.3 Vv
Total permissible input current Zl 100 mA 2
Total permissible output current -2l 50 mA 3
Maximum input current lo 4 mA 4,5
30 mA 4,6
Maximum output current =l 4 mA 7,8
Operating temperature Topr -20 to +75 °C
Storage temperature Tsig -55to +125 °C
Notes: Permanent damage may occur if these absolute maximum ratings are exceeded. Normal operation
should be under the conditions of the electrical characteristics. If these conditions are exceeded, it

may cause a malfunction or affect the reliability of the LSI.

1.
2.

w

ONO O A

B u4u9ke

Dy (Vpp) of the HD407L4818.

Total permissible input current is the sum of the input currents which flow in from all IO pins to
GND simultaneously.

Total permissibie output current is the sum of the output currents which flow out from Vee to all
I/O pins simultaneously.

Maximum input current is the maximum amount of input current from each I/O pin to GND.
RO-R3.

Do—Dg.

Maximum output current is the maximum amount of output current from V¢ to each IO pin.
Dy—Dg and RO-R3.

OY QOou9345 ay3 mm oot Hitach
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Electrical Characteristics for Standard-Voltage

HD404812, HD404814, HD404816, HD404818, and HD4074818 Electrical Characteristics

DC Characteristics
(HD404812, HD404814, HD404816, HD404818: V=4 to 6 V; HD4074818: Voc=4t05.5V;
GND =0 V, T, = -20°C to +75°C, unless otherwise specified)

em Symbol Pin Min Typ Max Unit Test Condition Notes ‘

Input high VIH RESET, W, O.BVCQ Vcc +03 V ‘

voltage INTp, S, INT, |
OSC1 VCC -05 Vcc +03 V “

Input low  Vy, RESET,5CK, -0.3 0.2Vee V |

voltage iNT,, SI, INT, |
0sC; 0.3 0.5 v |

Output high Vgy SCK, TIMO, Vee—-1.0 Vv =loy=1.0mMA I

voltage SO |

Output low Vo BCK, TIMO, 0.4 V g =1.6mA

voltage SO

Input/output 1| RESET, SCK, 1 BA  Via=0VioVge 1

leakage INTg, INT,.

current S|, SO, TIMO, |

| 056,

Stop mode vSTOP Vcc 2 \' Without 32-kHz 5

retaining oscillator

voltage

Current lcet Vee 35 7 mA Vge=58Y, 2,4

dissipation fosc = 4 MHz

mode

fosc = 4 MHz, analog
lnput mode (D12/D13)

|

J

in active |CCZ VCC 6 12 mA Vco =5V, 4,6 {
|

1

|

Current Isgy Vee 1 2 mA Vgc=5Y, 3,4

dissipation fosc =4 MHz

in standby

mode

Current Isus Vee 160 300 BA  Vee=5YV, |

dissipation LCD: On |

. 8 —_— S |

in subactive 75 150 7 |

mode |
\
|

Current 'WTC1 Vcc 10 20 p.A Vcc =5V, |

dissipation LCD: Off

in watch '

mode (1) |

Current  lwrcz Voo 25 50 WA Ve =5V, |

dissipation LCD: On

in watch

mode (2)

M 4495204 0049350 565 B 862 Hitachi
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HD404818 Series

DC Characteristics
(HD404812, HD404814, HD404816, HD404818: Vec=4106 V; HD4074818: Vo =4t05.5V;
GND =0 V, T, = -20°C to +75°C, unless otherwise specified) (cont)

item Symbol Pin Min Typ Max Unit Test Condition Notes

Current |s'|'op VCC 1 10 pA Vcc =5V,
dissipation Without 32-kHz

in stop oscillator
mode

Comparator VC,y  VC,y 0 Veg-12 V
input

reference

voitage

Scope

Notes: 1. Excluding output buffer current.

2. The MCU is in the reset state. Input/output current does not flow.
* MCU in reset state
hd RESET. TEgT Vcc

3. The timer operates and input/output current does not fiow.
* MCU in standby mode
* Input/output in reset state
* Serial interface: Stop

* RESET: GND
«TEST: Vee

* Dy2, Dy3: Digital input mode

4. When fogc = x MHz, estimate the current dissipation as foliows:
Max. value fosc = x MHz = x/4 x max. value (fogc = 4 MHz)

5. RAM data retention.

6. D,x/D,jis in the analog input mode.
Inputioutput current does not flow. VC,g;, Dyp, Dy3: GND

7. Applies to the HD404812, HD404814, HD404816, and HD404818.

863 Hitachi
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HD404818 Series

Input/Qutput Characteristics for Standard Pins

(HD404812, HD404814, HD404816, HD404818: V¢ =4to 6 V; HD4074818: Voc=41t055V;
GND =0V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit  Test Condition Note
Input high V4 Dyo~Dya,  0.7Vee Vec+03
voltage RO- R3
Input low ViL Dyo-D1a. -0.3 0.3V¢e v
voltage RO-R3
Output high  Vpy RO-R3 Vec—1.0 \" -loy=1.0mA
voltage
Pull-up MOS -lpy RO-R3 30 100 180 MA Vee=5V,
current Vin=0V
Output low Vg RO-R3 0.4 Vv loL=1.6 mA
voltage
Input/output |l | Dy1—Dy3, 1 uA Vin=0Vto Vge 1
leakage RO- R3
current D1o 1 BA  Vp=0VtoVee 2
20 pA Vin=0 V1o Vgo 3
Input high  Viya Dz, D3 VCret v
voltage (analog +0.1
compare
mode)
input low Viea Dy, Dya VCiet—0.1 V
voltage (analog
compare
mode)

Notes: 1. Output buffer current is excluded.
2. Applies to HD404812, HD404814, HD404816, and HD404818.
3. Applies to HD4074818.

Input/Output Characteristics for High-Current Pins

(HD404812, HD404814, HD404816, HD404818: V. =4to 6 V; HD4074818: Voc=4055V;
GND = 0V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit Test Condition

Input high voltage Vin DgDs 0.7V Vec+0.3 V

Input low voltage ViL DDy 0.3 03Vee V

Output high voltage  Vou Do-Dg Vgc-1.0 A ~loy=1.0mA

Pull-up MOS current  —lpy DyDg 30 100 180 PA  Vge=5V, V=0V

Output low voltage VoL Do—Dg 20 \ loL=15mA,

Vec=4.5t106V

0.4 v loL = 1.6 mA

Input/output leakage |l Dy—Dg BA  Vj3=0V-V¢g

current*

Note: * Output buffer current is excluded.

864 Hitachi
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HD404818 Series

Liquid Crystal Circuit Characteristics

(HD404812, HD404814, HD404816, HD404818: V(= 4 to 6 V; HD4074818: Vec=4t055V;
GND =0V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit Test Condition Note
Segment driver Vbs SEG1to 0.6 v lg=3pA 1
voltage drop SEG32

Common driver Voe COM1 to 0.3 ' lg=3 pA 1
voltage drop CcOmM4

LCD power Rw 100 300 900 kQ

supply dividing

resistance

LCD voltage Vicp Vi 4 Vee \ 2

Notes: 1. Voltage drops from pins V;, V,, V3, and GND to each segment and common pin.
2. Keep the relationship Vg > V4 > Vo > V3 > GND when Vicp is supplied by an external power
supply.

865 Hitachi
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HD404818 Series

AC Characteristics

(HD404812, HD404814, HD404816, HD404818: V¢ =4to 6 V; HD4074818; Vcc=4to5.5V;

GND =0 V, T, = -20°C to +75°C, unless otherwise specified)

stabilization time

em Symbol Pin Min Typ Max Unit Test Condition Notes
Oscillation frequency fosc 0SC,,08C, 1.6 4.0 4.2 MHz
X1, X2 32,768 kHz
Oscillation frequency  fosc 0SC,,08C, 025 4.0 42 MHz
(without 32 kHz)
Instruction cycle teye 095 1 25 us
time 095 1 16 Without 32 kHz
Oscilllator stabiliza- the 0S8C,, 0SC, 30 ms Crystal 1
tion time 75 ms Ceramic 1
fOSC =4 MHz
X1, X2 3 s T,=-10°t060°C 2
External tep 0OSsC, 1.6 4.2 MHz 3
clock frequency 0.25 42 MHz Without 32kHz 3
External clock high tepH 0S8C, 110 ns 3
width
- External clock low tceL 0SsC, 110 ns 3
width
External clock rise tcpr 0OSC, 20 ns 3
time
External clock fall tops 0SC, 20 ns 3
time
INT, high width t INT, 2 toyo/ 4,6
tsutx:y(:
INT, low width tiw INTo 2 toyo/ 4,6
tsmc.yc
iINT, high width ti INT, 2 toye 4
INT; low width tiL INT, 2 teye 4
RESET high width tasTH RESET 2 teye 5
Input capacitance Cin Do 16 pF {=1MHz, V=0V 8
90 pF f=1MHz,Vj,=0V 9
All pins 15 pF  f=1MHz, V;,=0V
except Dyg
RESET fall time trsTt 20 ms 5
Analog comparator tcste Dy2. D43 2 teye 7

B 4496204 0049354 100 WA
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HD404818 Series ‘

Notes: 1. The oscillator stabilization time is the period up until the time the oscillator stabilizes after Vee
reaches 4.0 V at power-on, or after RESET goes high. At power-on or stop mode releass,
RESET must be kept high for at least tgc. Since tgc depends on the ceramic oscillator’s circuit
constant and stray capacitance, consult with the manufacturer when designing the reset circuit.

2. The oscillator stabilization time is the period up until the time the oscillator stabilizes after Vee

reaches 4.0 V at power-on. The time required to stabilize the oscillator {tgc) must be obtained.

Since tre depends on the crystal circuit constant and stray capacitance, consult with the

manufacturer.

See figure 43.

See figure 44. The unit teyc is applied when the MCU is in standby mode or active mode.

See figure 45.

See figure 44. The unit tsubcyc i$ applied when the MCU is in watch mode or subactive mode.

tsubcye = 244.14 ps (when a 32.768-kHz crystal oscillator is used)

The analog comparator stabilization time is the period up until the analog comparator stabilizes

and correct data can be read after placing D, /D, into analog input mode.

Applies to HD404812, HD404814, HD404816, and HD404818.

Applies to HD4074818.

O0Aw

o® N
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HD404818 Series

Serial Interface Timing Characteristics

During Transmit Clock Output

(HD404812, HD404814, HD404816, HD404818: Vcc = 4 to 6 V; HD4074818: Ve =40 5.5 V;

GND = 0V, T, =-20°C to +75°C, unless otherwise specified)

ltem Symbol Pin Min Typ Max Unit Test Condition Notes
Transmit clock tseye 8CK 1 teyd! 1,2,4
cycle time . tsubcyc
Transmit clock tsckH, 8CK 0.5 tseye 1,2
high and low widths tgckL
Transmit clock tsckr, 8CK 100 ns 1,2
rise and fall times  tgeky
Serial output data  tpso SO 300 ns 1,2
delay time
Serial input data tss) Si 200 ns 1
setup time
Serial input data ths) Sl 160 ns 1
hold time

- During Transmit Clock Input
item Symbol Pin Min Typ Max Unit Test Condition Notes
Transmit clock tseye §CK 1 teye/ 1,4
cycle time tsubeye
Transmit clock tsckH, 8CK 0.5 tscyc 1
high and low widths tgckL
Transmit clock tsckr, 8CK 100 ns 1
rise and fall times  tgcky
Serial output data  tpso SO 300 ns 1,2
delay time
Serial input data tssi Sl 200 ns 1
setup time
Serial input data thsi Sl 150 ns 1
hold time
Transmit clock tsckHD SCK 1 tcyc/ 12,3, 4
completion detect tsubcye
time

Notes: 1. See figure 46.
2. See figure 47.

3. The transmit clock completion detect time is the high level period after 8 pulses of transmit
clocks are input. The serial interrupt request flag is not set if the next transmit clock is input

before the transmit clock completion detect time has passed.

4. The unit tg,peyc is applied when the MCU is in subactive mode. tyuncyc = 244.14 s (for a 32.768-

kHz crystal oscillator).

868 Hitachi
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HD404818 Series

0SC,
tepr tept
Figure 43 Oscillator Timing
e 0.8V
iNT,, INT, o.2vc:c tiy t
Figure 44 Interrupt Timing
0.8Vec
RESET
S 0.2Vee tRsTH
tRsTt
Figure 45 Reset Timing
M 4496204 0049357 91T W 869 Hitachi
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HD404818 Series

tseye l

tsoks et — — !
SCK Vec —2.0V (0.8Vee)* sokL Z
0.8V (0.2Vee)*

A

—- |+1tpso

e— tsckr

tsokn

After 8 pulses
are input

O\ e —

SO

£ Ve —20V
* 08V

i X

I C

tsst || tusi

.

F08Vee
L 02Vee o

Note: * Ve—2.0 V and 0.8 V are the threshold voltages for transmit clock output.
0.8V and 0.2V are the threshold voltages for transmit clock input.

¥

—

4
)3

Figure 46 Serial Interface Timing

Test
point

30 pF

12kQ

Vee

R =2.6 kQ

152074@
or equivalent

B 4496204 0049358 85 W

Figure 47 Timing Load Circuit
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HD404818 Series

Electrical Characteristics for Low-Voltage Versions
HD40L4812, HD40L4814, HD40L4816, HD40L4818, and HD407L.4818 Electrical Characteristics
DC Characteristics

(HD40L4812, HD40L4814, HD40L4816, HD40L4818: V¢ = 2.7 to 6 V; HD407L4818: Ve =3 to
5.5 V; GND = 0 V, T, = -20°C to +75°C, unless otherwise specified)

ftem Symbol Pin Min Typ Max Unit Test Condition Notes
Input high Vi RESET, SCK, 0.9Vee Vec+0.3 V
voltage INT,, SI, INT;

08C, Vee-0.3 Vee+03 V
Input low Vi RESET, SCK, -0.3 0.1V¢e v
voltage INT,, S, INT,

OSC; -0.3 0.3 \
Output high  Vgy SCK, TIMO, Veg—1.0 \' =loy =0.5mA
voltage SO
Outputiow Vg SCK, TIMO, 0.4 v loL=0.4 mA
voltage SO
Inputioutput I | RESET, SCK, 1 MA  Vjp=0VioVge 1
leakage INT,, INT,,
current 8l, 8O, TIMO,

0S¢,
Stopmode Vsrop Ve 2 v Without 32-kHz 4
retaining oscillator
voltage
Current lect Voo 400 1000 HA Vee =3V, 2
dissipation fosc = 400 kHz
in :d";""’ ez Vec 12 mA  Vec=3V, 5
m fosc = 400 kHz,

analog input
mode {Dy5/D;3)
Current Isgy Vee 200 500 HA Vec=3V 3
dissipation fosc = 400 kHz
in standby
mode
Current |SUB Vcc 50 100 l.I.A Vcc =3 V,
dissipation LCD: On
in subactive 3 70 8
mode
Current IWTC1 Vcc 5 15 HA Vcc =3V,
dissipation LCD: Off
in watch
mode (1)
Current lwTe2 Vee 15 35 UA Vee=3V,
dissipation LCD: On
in watch
mode (2)
B 449L20Y4 0049359 792 W 871 Hitachi
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HD404818 Series

DC Characteristics

(HD40L 4812, HD401.4814, HD401L.4816, HD40L4818: V¢ = 2.7 to 6 V, HD407L4818: Vcc=3to
5.5 V; GND =0 V, T, = -20°C to +75°C, unless otherwise specified) (cont)

item Symbol Pin Min Typ Max Unit Test Condition Notes
Current IsTOP Vee 1 10 pHA Ve =3V,

dissipation Without 32-kHz

in stop oscillator

mode

Comparator  VC,g VCet 0 Veg—1.2 v

input

reference

voltage

Notes: 1. Excluding output buffer current.

2. The MCU is in the reset state. Input/output current does not flow.
* MCU in reset state
« RESET, TEST: V¢o

3. The timer operates and input/output current does not flow.
« MCU in standby mode
« Input/output in reset state
« Serial interface: Stop
+« RESET: GND

- * TEST: VCC
. DO—D13, RO-R3: Vcc
* Dyp, Dy3: Digital input mode
4. RAM data retention.
5. Dyo/Dy3is in the analog input mode.

Input/output current does not flow. VCref, Dy2, Dy3: GND
6. Applies to HD40L4812, HD40L4814, HD40L4816, and HD40L4818.

W 449L204 0049360 404 BN 872 Hitachi
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HD404818 Series

Input/Output Characteristics for Standard Pins

(HD40L.4812, HD401L.4814, HD40L4816, HD40L4818: Vcc =2.7to 6 V; HD4071L4818: Ve =3 to
5.5V; GND =0 V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit Test Condition Notes
Input high voltage Vi D1°"'D13. O‘NCC Vec+03 V

RO-R3
Input low voltage Vv, Dyo-Dy3, 0.3 0.3Vce \

RO-R3
Output high Vou RO-R3 Vee —1.0 \ ~loy = 0.5 mA
voltage
Pull-up MOS ~lpy RO-R3 5 40 90 RA Ve =3YV,
current Vin=0V
Output low voitage Vg, RO-R3 0.4 ' lop =0.4 mA
Inputlcutput “lL, D11—D13, p.A Vin =0Vto Vcc 1
leakage current RO-R3

Do 1 HA Vihn=0Vto Vee 2

20 MA  Vi;=0VtoVes 3

Input high voltage Vi D12, D43 VG + 0.1 v

{(Analog

compare

mode)
Input low voltage  Vya Dy2, Dy3 VCei~ 0.1 V

(Analog

compare

mode)

Notes: 1 Output buffer current is excluded.
2. Applies to HD40L4812, HD40L4814, HD40L4816, and HD40L4818.
3. Applies to HD407L4818.

Input/Output Characteristics for High-Current Pins

(HD40L4812, HD401.4814, HD40L 4816, HD401.4818: Vec=2.7 to 6 V; HD407L4818: Ve =3 to
5.5V; GND =0V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit Test Condition

Input high voltage  Vy Do-Dg 0.7Vee Vee+03 V

Input low voltage V) Dog~Dg -0.3 0.3Vge V

Output high voltage Vo Do—Dg Voo -1.0 v —lon =0.5mA

Pull-up MOS —lpy DDy 5 40 90 HA  Vee=3V, V=0V

current

Output low voltage Vg, Do-Dg 2.0 \ lop =15 mA,

Vec=45t06V

0.4 v lo = 0.4 mA

input/output I Do—Dg 1 HA Vin=0V-V¢c

leakage current*

Note: * Output buffer current is excluded.

B 4496204 0049361 340 N 873 Hitachi
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HD404818 Series

Liquid Crystal Circuit Characteristics

(HD40L4812, HD40L 4814, HD40L4816, HD40L4818: V¢c = 2.7 to 6 V; HD4071L4818: Vcc =3 to
5.5V; GND = 0 V, T, = =20°C to +75°C, unless otherwise specified)

ltem Symbol Pin Min Typ Max  Unit Test Condition  Notes
Segment driver Vps SEG1 to 0.6 v lg=3 pA 1
voltage drop SEG32

Common driver Voo COMT1 to 0.3 \ Ig=3pA 1
voltage drop COM4

LCD power Rw 100 300 900 kQ

supply dividing

resistance

LCD voltage VLCD V4 Voo Vv 2,3

Notes: 1. Voltage drops from pins V4, Vy, Vg, and GND to each segment and common pin.
2. Keep the relation Vgg > V4 > Va2 > V3 > GND when V| ¢p is supplied by an external power
supply.
3. Vicp min. = 2.7 V (HD40L4812, HD40L 4814, HD40L4816, HD40L4818)
Vi cp min. = 3V (HD407L4818)

M 449L204 O0uS93kb2 287 W 874 Hitachi
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HD404818 Series

AC Characteristics

(HD40L4812, HD401.4814, HD401L.4816, HD40L4818: V(= 2.7 to 6 V; HD407L4818: V- =3 to
5.5V; GND =0V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit Test Condition Notes
Oscillation frequency fosc 0SC,,0SC, 025 08 0.9 MHz
X1, X2 32.768 kHz
Instruction cycle teye 445 5 16 us
time
Oscillator stabiliza-  tpe 08C,, 0SC, 75 ms fogc =400 kHz 1
tion time 75 ms fosc=800kHz 1
X1, X2 3 s T,=-10°t060°C 2
External clock fep 0S8C, 0.25 09 MHz
frequency
External clock high  tcpy 0SC, 525 ns 3
width
External clock low tepL 0S¢, 525 ns 3
width
External clock rise tepr 0S¢, 30 ns 3
time
External clock fall tcpy 0SC, 30 ns 3
time
INT,, high width tH INT, 2 toyer 4,6
tsub(:yt:
INT,, low width W INT, 2 teyes 4,6
tsul.:t:yt:
INT, high width tn INT, 2 teye 4
INT, low width tw INT, 2 toye 4
RESET high width tasty  RESET 2 teye 5
Input capacitance Cin Dyo 15 pF f=1MHz, V;,=0V 8
20 pF  f=1MHz, V,=0V 9
All pins 15 pF f=1MHz, V=0V
except Dyg
Reset fall time trsTt 20 ms 5
Analog comparator  tcste Dy2, D43 2 teye 7

stabilization time

B 4496204 0049363 113 W 875 Hitachi
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HD404818 Series

Notes: 1.

o0 AW

N

©

The oscillator stabilization time is the period from when V¢ reaches 2.7 V (HD4071L4818:
Vge = 3.0 V) at power-on until the oscillator stabilizes, or after RESET goes high. At power-on
or when recovering from stop mode, RESET must be kept high for more than tgg. Since tge
depends on the ceramic oscillator’s circuit constant and stray capacitance, consult with the
ceramic oscillator manufacturer when designing the reset circuit.

The oscillator stabilization time is the period from when V¢ reaches 2.7 V (HD407L4818:
Ve = 3.0 V) at power-on until the oscillator stabilizes. The time required to stabilize the
oscillator (tgc) must be obtained. Since trc depends on the ceramic oscillator’s circuit constant
and stray capacitance, consult with the ceramic oscillator manufacturer.

See figure 48.

See figure 49. The unit ty is applied when the MCU is in standby mode or active mode.

See figure 50.

See figure 49. The unit tyneyc is applied when the MCU is in watch mode or subactive mode.
tsubcye = 244.14 ps (when a 32.768-kHz crystal oscillator is used)

The analog comparator stabilization time is the period from when D,,/D,5 is placed in analog
input mode until the analog comparator stabilizes and correct data can be read.

Applies to HD40L4812, HD40L4814, HD40L4816, and HD40L4818.

Applies to HD407L4818.
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HD404818 Series

Serial Interface Timing Characteristics
During Transmit Clock Output

(HD40L 4812, HD401.4814, HD40L.4816, HD401.4818: Ve =2.71t0 6 V; HD407L4818: V- =3to
5.5V; GND =0V, T, = -20°C to +75°C, unless otherwise specified)

item Symbol Pin Min Typ Max Unit Test Condition Notes
Transmit clock tsoye SCK 1 teye! 1,2,4
cycle time tsubeyc

Transmit clock tSCKH: SCK 0.5 tseye 1,2
high and low tsokL

widths

Transmit clock tsckr SCK 200 ns 1,2
rise and fall times tscks

Serial output data tpso SO 500 ns 1,2
delay time

Serial input data tss) Sl 300 ns 1
setup time

Serial input data tHs Si 300 ns 1

hold time

During Transmit Clock Input

item Symbol Pin Min Typ Max Unit Test Condition Notes
Transmit clock tseye SCK 1 teye! 1,4
cycle time tsubeyc

Transmit clock tsckHs SCK 0.5 tseyc 1

high and low tsckL

widths

Transmit clock tsckn SCK 200 ns 1

rise and fall times tsckt

Serial output data tbso SO 500 ns 1,2
delay time

Serial input data tss Si 300 ns 1
setup time

Serial input data thsi Sl 300 ns 1

hold time

Transmit clock tSCKHD SCK 1 tcyc/ 1. 2, 3, 4
completion detect tsubcyc

time

Notes: 1. See figure 51.

2 See figure 52.
3. The transmit clock completion detect time is the high level period after 8 pulses of transmit
clocks are input. The serial interrupt request flag is not set if the next transmit clock Is input

before the transmit clock completion detect time has passed.
4. tsubcyc Is applied when the MCU is in subactive mode. tguncye = 244.14 ps (for a 32.768-kHz
crystal oscillator).

BN 4496204 00493bL5 T9L N 877 Hitachi

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



HD404818 Series

0SC,
tcer tept
Figure 48 Oscillator Timing
e R TYT 3 0.9Vcc
|NTO, |NT1 °-1Vcc 1 tlL
Figure 49 Interrupt Timing
0.9V¢e
RESET 0.1V¢ge trRsTH
tasTi
Figure 50 Reset Timing
B 4496204 00493bb 922 WA 878 Hitachi
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HD404818 Series

SO

S|

SCK Voo - 0.5V (0.9Veo)* kL tscxt

tSCKf p— — lsc.(r

]

F_\—‘ SCKHD

Atter 8 pulses
are input

0.4V (0.1Veo)* | F toorm
~=1 =toso .
Voo =05V ;
04V [
tssi (| tusi

£ 09Vee
L 0.1Veo

p|

<

7

Note: * Vg~ 0.5V and 0.4 V are the threshold voltages for transmit clock output.
0.9V and 0.1V are the threshold voltages for transmit clock input.

Figure 51 Timing of Serial Interface

Vee
R_=2.6 kQ
Test
point
1820740
c R or equivalent
30 pF 12kQ

B 4496204 00493L7 8L9 W

Figure 52 Timing Load Circuit
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HD404818 Series

Notes on ROM Out

Please pay attention to the following items regard-

ing ROM out.

an 8-kword version.

On ROM out, fill the ROM area indicated below

with 1s to create the same data size as an 8-kword

version (HD404818 and HD40L4818). An 8-kword data base.

data size is required to change ROM data to mask
manufacturing data since the program used is for

This limitation applies when using an EPROM or a

$0000

$000F
$0010

$003F
$0040

$07FF
$0800

ROM 2-kword version:
HD404812, HD40L4812
Address $0800-$1FFF

Vector address

Zero-page
subroutine
(64 words)

> Pattern & program
(2,048 words)

$0000

$000F
$0010

$003F
$0040

$OFFF
$1000

$1FFF

Fill this area with 1s

ROM 4-kword version:
HD404814, HD40L4814
Address $1000-$1FFF

~

Vector address

Zero-page
?  subroutine
(64 words)

L

L Pattern & program
(4,096 words)

$0000

$000F
$0010

$003F
$0040

$OFFF
$1000

$17FF
$1800

$3FFF

ROM 6-kword version:
HD404816, HD40L4816
Address $1800-$1FFF

Vector address

Zero-page
subroutine
(64 words)

Pattern
f (4,096 words)

Program
(6,144 words)

B 4496204 00493kE 775 WA
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HD404818 Series

HD404812, HD404814, HD404816, HD404818, HD401.4812, HD401.4814,
HD40L.4816, HD40L 4818 Option List

Please check off the appropriate applications and Date of order
enter the necessary information,
Customer
1. ROM Size Dopartment
O 5-V operation HD404812_| 2-kword -Na'::
O Low-voltage operation HD40L4812 R;) code name
- LS| type number
[J 5-V operation HD404814 | 4-kword (Hitachi's entry)
[ Low-voitage operation HD40L4814
{7 5-V operation HD404816 | 6-kword
(O Low-voltage operation HD40L4816
[ 5-V operation HD404818 | 8-kword
[ Low-voitage operation HD40L4818

2. Functional Option
*[] With 32-kHz CPU operation and with watch time base
*[] without 32-kHz CPU operation and with watch time base
[ without 32-kHz CPU operation and without watch time base
Note: * Options marked with an asterisk require a subsystem crystal oscillator (X1, X2)

3. ROM Code Media
Please specify the first type below (the upper bits and lower bits are mixed together), when using the
EPROM on-package microcomputer type (including ZTAT™ version).

(0 EPROM: The upper bits and lower bits are mixed together. The upper five bits and lower flve bits are
programmed to the same EPROM in alternating order (i.e., LULULU...).
[J EPROM: The upper bits and lower bits are separated. The upper five bits and lower five bits are
programmed to different EPROMSs.
4. Oscillator
[0 Crystal oscillator f= MHz
[T Ceramic oscillator f= MHz
[J External clock f= MHz
5. Stop Mode
O Used
(] Not used
; 6. Package
’ 0 FP-80A
! O FP-80B
" O TFP-80
l- 4496204 0049369 L3l W 881 Hitachi
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