HD404202 Series/

HD404222 Series

Description

These MCU’s are CMOS 4-bit single-chip micro-
computers with the same architecture as the
HMCS400 Series. Each microcomputers incorpo-
rate ROM, RAM, I/O, and peripheral functions
such as one or two timer/counters.  Also,
HD404222 Series has two-channel comparators,
and a serial interface.

The HD404202 Series includes four chips: the
HD404201 with 1-kword ROM and 5-V operation;
HD40LA4201 with 1-kword ROM and low-voltage
operation; HD404202 with 2-kword ROM and 5-V
operation; HD40L4202 with 2-kword ROM and
low-voltage operation. The HD404222 Series
includes three chips: HD404222 with 2-kword
ROM and S-V operation; HD40L4222 with
2-kword and low-voltage operation; HD4074224
with 4-kword PROM.

The HD4074224, incorporating PROM, is a ZTAT™
microcomputer which can dramatically shorten
system development period and smooth the process
from debugging to mass production. (The PROM
program specifications are the same as for the
27256.)

Features

» The differences between HD404202 Series and
HD404222 Series.

HD404202 Series HD404222 Series

RAM (digits) 64 128

Timers 8-bit x 1 8-bitx 2

Serial interface — Clock-synchronous
8-bitx 1

Comparators —_ 2 channels

B 4496204 0047390 367 WA

HMCS400 CPU (software-compatible with the

HMCS400 Series)

1024-word x 10-bit mask ROM (HD404201,

HD40L4201)

2048-word x 10-bit mask ROM (HD404202,

HD40L4202, HD404222, HD40L4222)

4096-word % 10-bit PROM (HD4074224)

64-digit x 4-bit RAM (HD404201, HD40L4201,

HD404202, and HD40L4202)

128-digit x 4-bit RAM (HD404222, HD40LA222,

and HD4074224)

22 1/O pins including 10 high-current pins

Two timer/counters

— 8-bit free-running or watchdog timer (watch-
dog timer is selectable by mask option)
(HD404222 Series)

— 8-bit auto-reloading timer/event counter

Clock-synchronous  8-bit serial interface
(HD404222 Series)

Two-channel comparators

(HD404222 Series)

— Two analog input pins

-— Reference voltage pin

One external interrupt

Low-power dissipation modes

— Standby mode

— Stop mode

Built-in oscillator

— Resistor or ceramic oscillator (an external
clock is also possible)

Minimum instruction cycle time

— 0.89 us (fosc = 4.5 MHz, VCC =35 V-
60V)

— 3.55 us (fosc = 1.125 MHz, V¢ = 2.5 V-
6.0V)

— 20 Us (fosc =2.0MHz, VCC =25V-60 V)
for HD40LA4222

Package

— 28 pin shrink-type plastic DIP (DP-28S)

— 28-pin SOP (FP-28DA)

— 30-pin SSOP (FP-30D)

461 Hitachi

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




HD404202 Series/HD404222 Series

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

Type of Product
ROM
Device Size Options Package
Mask ROM HD404201S 1024 Selected by mask option DP-28S
HD40L4201S
HD404201FP FP-28DA
HD40L4201FP
HD404201FT FP-30D
HD40L4201FT
HD404202S 2048 DP-28S
HD40L4202S
HD404202FP FP-28DA
HD40L4202FP
HD404202FT FP-30D
- HDA40L4202FT
HD404222S DP-28S
HD40L4222S
HD404222FP FP-28DA
HD40L4222FP
HD404222FT FP-30D
HD40L4222FT
ZTAT™ HD4074224501 4096 Timer A: Free-running timer DP-28S
Oscillator: Resistor
HD4074224502 Timer A: Free-running timer
Oscillator: Ceramic oscillator
HD4074224S03 Timer A: Watchdog timer
Oscillator: Resistor
HD4074224504 Timer A: Watchdog timer
Oscillator: Ceramic oscillator
HD4074224FP01 Timer A: Free-running timer FP-28DA
Oscillator: Resistor
HD4074224FP02 Timer A: Free-running timer
Oscillator: Ceramic oscillator
HD4074224FP03 Timer A: Watchdog timer
Oscillator: Resistor
HD4074224FP04 Timer A: Watchdog timer
Oscillator: Ceramic oscillator
HD4074224FT01 Timer A: Free-running timer FP-30D
Oscillator: Resistor
HD4074224FT02 Timer A: Free-running timer
Oscillator: Ceramic oscillator
HD4074224FT03 Timer A: Watchdog timer
Oscillator: Resistor
HD4074224FT04 Timer A: Watchdog timer
Oscillator: Ceramic oscillator
B 4496204 0047391 273 EA 462 Hitachi
2003



HD404202 Series’/HD404222 Series

Differences between Mask ROM and ZTAT™ Microcomputers

Mask ROM ZTAT™
tem HD404201 HD40L4201 HD404202 HD40L 4202 HD404222 HD4oL4222 HD4074224
Power supply voltage 351060V 25060V 351060V 251060V 35160V 25060V 3555V,
(Vec) 27135V
Instruction cycle 089t104.0us 3.551010.0pus 0.89t104.0ps 3.5510 10.0 us 0.89104.0 ps 2010100pus 08910 4.0 us,
time (tg0) 2010100 us
ROM 1024 x 10-bit 1024 x 10-bit 2048 x 10-bit 2048 x 10-bit 2048 x 10-bit 2048 x 10-bit 4096 x 10-bit
RAM 64 x 4-bit 64 x 4-bit 64 x 4-bit 64 x 4-bit 128 x 4-bit 128 x 4-bit 128 x 4-bit
Watchdog timer/ — — — — 1 1 1
free running timer
Serial interface — —_ — — 1 1 1
Comparator — — — — 2ch 2¢ch 2c¢ch
/O pin Without Available Availabl Available Available Available Available —
circuit pult-up
(standard MOS
pins) {NMOS
open drain)
(option A)
With pull-up  Availabl Availabl Available Available Available Available Available
MOS
{option B)
CMOS Availabl Availabl Availabl Available Available Available —
(option C)
Clock Ceramic Availabl Availabl Available Available Available Available Available
fis:e’a‘ Resistor  Available with — Available with — Available with — Available anly
lye = 1.33 10 teye =1.33 10 lye=1.3310 under Ve =
4.0 us 40ps 40 ps 35155V
with o, = 1.33
to40ps
Extemnal Available Available Available Available Available Avaitable Available
Package DP-28S DP-28S DP-28S DP-28S DP-28S DP-28S DP-28S
FP-28DA FP-28DA FP-28DA FP-28DA FP-28DA FP-28DA FP-28DA
FP-30D FP-30D FP-30D FP-30D FP-30D FP-30D FP-30D
B u449L204 0047392 13T WA 463 Hitachi
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HD404202 Series/rHD404222 Series

Pin Arrangement

HD404201, HD40L4201, HD404202, HDA40L4202
GND []1 28 [1R2; NC [+ 30 [ JNC
Rip, 2 27 [ R2, GND []2 20 [[JR2,
R, 3 26 [ ] R2, R1, []3 28 [ 1R2,
R1, []4 25 (1 R2, R1, 4 27 [1 Rz,
R1z []s 24 [] D,y R1, s 26 [ ] R2g

Do [}6 23 [ 1Dy, R1; []s6 25 []1Dys
D, [J7 DP-28s 22 []TEST Do 7 I 1 D;»
- D, (|8 FP-28DA 21 [] RESET D, s 23 [J TEST
Dz 9o 20 [] OSC, D, ]9 22 [ ] RESET
D, [J10 19 [ ] OSC; D; (10 21 [] 0OSC,
Dg/INT [ 11 18 [ Ve D, 1 20 [] OS¢,
Dg []12 17 [ ] Dy, Ds/INT [} 12 19 [ Ve
D, []13 16 [ D, Ds []13 18 [J Dy,
Dg []14 15 [ 1 D, D, []14 17 [ Dyg
Dg []15 16 [] Dy

HD404222, HD40L4222, HD4074224
GND []1 28 [ ] R2, NC []1 30 NC
R1y []2 27 [1R2, GND ]2 29 | 1 R2,
R1, []3 26 [ ] R2, Ri, []3 28 I 1 R2,
R1; []4 25 [ ] R2, R1, [J4 27 1 R2,
Rig s 24 [ Dy, R1, s 26 [ R2g

Do []6 23 [1D,, R1, [Je 25 | 1 Dya
D, [J7 DP-28s 22 []TEST Do []7 Fpaop 24 [ ] Dy,
D, [|]8 FP-28DA 21 [[] RESET D, []s8 23 [[] TEST
D; []o 20 [] OSC, D, (]9 22 [] RESET
D, []10 19 [ ] OsC; Dy []10 21 [] osc,
Dg/INT [] 11 18 [J Vee b, 1 20 [] osc,
De/SCK [ 12 17 7] D,,/COMP, Dg/INT [ 12 19 [ Vee
D,/81 []13 16 [ ] D,(/COMP, D¢/SCK []13 18 |1 D,,/COMP,
Dg/SO [] 14 15 [ ] Dg/V D,ssl [J14 17 [T D,/COMP,
Dg/50 [ 15 16 [ 1 Dg/V o
M uu9L204 0047393 076 W 464 Hitachi
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HD404202 Series/HD404222 Series

Block Diagram

HD404201, HD40L4201, HD404202, HD40L4202

Ds/
INT SET TEST OSCyOSCz Ve GND
|
- i i l
@ Timer Bfevent counter External System control
interrupt
1024 x 10-bit
Interrupt control 2048 x 10-bit
Instruction e ROM
64 x 4-bit RAM o Al
4 2

ﬁl!

E% ICAl Ad) ” B ||  Program counter

[~ IL . 7[

ngh-currenl plns

HD404222, HD40L4222, HD4074224

D,/
Co?npo
Dyy/ D¢/ Dg/ Do/ Dg/ Ds/
Compy | Vet SO TI :SCK INT RE 1ET TEST OSCy0OSCz2 Vec GND
M i) | Timer B/] Timer A/
Votage | Serial |'imer External
comparator | interface | evert | watchdog |imermypt System control
counter timer 2048 x 10-bit
Interrupt control 4096 x 10-bit
Instruction A AOM
C:a 128 x 4-bit RAM decoder Al
ER 9

1
[Smpomar] |

m A ICAI A4) B (4) ” Program counter

< -z =~z

1L 1L i
| ]

T T TR T T N T T T A A O A RO B S B

VR23 R2; R2  Rg (R ATy A1 Rip: 1Dy3 Dypi Dyy/ Do/ Dg/ Dg/ Dyl DE/ ]Dﬁ/_ Dy D3 D Dy Dg

Highcurent pins T COMP; COMPy Vief SO S|
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HD404202 Series/HD404222 Series

Pin Description

B 4495204 DOu?395 949 W

Pin Number
DP-28S
tem Symbol FP-28DA FP-30D VO Function
Power supply Vee 18 19 Power supply pin
GND 1 2 Ground connection pin

Test TEST 22 23 I Pin used for test purposes only. Connact it to
ground.

Reset RESET 21 22 | MCU reset pins

Oscillator OSC,, 19 20 1 Pins for the internal oscillator circuit. Connect them
to a resistor or a ceramic oscillator, or connect

0SC, 20 21 O OSC;, to an external oscillator circuit. The internal
- oscillator is selected by mask option.
Port Do-Di3  6-17, 7-18, 1O  Input/output ports addressable by individual bits.
23,24 24,25 Pins D¢, and D,3 can output 15 mA maximum.
R1,-R2; 2-5, 3-6, 17O Input/output ports addressable in 4-bit units. These
25-28 2629 pins can output 15 mA maximum.

Interrupt INT " 12 | Input pin for external interrupt. It is also used as an
external event input for timer B. It is multiplexed
with pin Ds,

Serial SCK 12 13 11O Serial interface clock input/output pin. It is

interface* multiplexed with pinDg.

Si 13 14 | Serial interface receive data input pin. It is multi-
plexed with pin D,

SO 14 15 O  Serial interface transmit data output pin. It is multi-
plexed with pin Dg.

Comparator* Vg 15 16 I Reference voltage pin to input the threshold voltage
of the analog input pins

COMP,, 16,17 17,18 | Analog input pins for the voltage comparator
COMP,
* Only applicable for the HD404222 Series.
466 Hitachi
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HD404202 Series/HD404222 Series

Memory Map
ROM Memory Map

The areas in ROM are described below with its
memory map shown in figure 1.

Vector Address Area: Locations $0000 through
$0009 can be vsed for JMPL instructions to branch
to the starting address of an initialization program
for interrupt programs. After MCU reset or an
interrupt is performed, the program is executed
from a vector address.

Zero-Page Subroutine Area: Locations $0000
through $O03F can be used for subroutines. The
CAL instruction branches to subroutines within
this area.

Pattern Area ($0000 to $03FF: HD404201,
HD40L4201; $0000 to $07FF: HD404202,
HD40L.4202, HD404222, HD40L4222; $0000 to
$OFFF: HD4074224): The P instruction allows
reference to ROM data in this area as a pattern.

Program Area (30000 to $03FF: HD404201,
HD40L4201; $0000 to $07FF: HD404202,
HD40L4202, HD404222, HD40L4222; $0000 to
$OFFF: HD4074224)

RAM Memory Map

In addition to data and stack areas, interrupt control
bits and special function registers are also mapped
in RAM memory. The RAM memory map shown
in figure 2 is described below.

Interrupt Control Bits Area ($0000 to $0002):
The interrupt control bits area (figure 3) is used for
interrupt control. This area and CMR (location
$03) register is accessible only by RAM bit manip-
ulation instructions. However, the interrupt request

M 4495204 004739k 845 EHE

I

flag cannot be set by software. The RSP bit is used
only to reset the stack pointer.

Note that if unusable bits are manipulated, the MCU
may malfunction (HD404202 Series: bits 0, 1 of
$001, and $002; HD404222 Series: bits 2, 3 of
$002).

Special Function Registers Area ($003 to $00C):
The special function registers are the mode or data
registers for external interrupt, the serial interface,
the timer/counters, comparator and are also used as
data control registers for 1/O ports. These registers
are classified into three types: write-only, read-
only, and read/write, as shown in figure 2. These
registers cannot be accessed by RAM bit manipula-
tion instructions (except for CMR register).

Note that if the unusable locations are set, the MCU
may mulfunction (only applicabie for HD404202
Series $003, $005 to $008 and $00C).

Data Area (3020 to $03F: HD404202 Series;
$020 to $07F: HD404222 Series): The 16 digits of
$020 through $02F are called memory registers
(MR) and are also accessible by the LAMR and
XMRA instructions (figure 4).

Stack Area ($0E0 to $0FF): Locations $OEQ
through $OFF are reserved for LIFO stacks to save
the contents of the program counter (PC), status
flag (ST), and carry flag (CA) when a subroutine
call (CAL or CALL instruction) or interrupt is per-
formed. This area can be used as an 8-level nest-
ing stack in which onc level requires 4 digits.
Figure 4 shows the stack area levels. The program
counter is restored by the RTN and RTNI instruc-
tions. The status and carry flags are restored only
by the RTNI instruction. When this area is not
used as a stack, it becomes available as a data area.

467 Hitachi

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




HD404202 Series’HD404222 Series

63
64

1023
1024

2047

63
64

2047
2048

4095

HD404201, HD40L4201, HD404202, HD40L 4202

$0000 0| JMPL instruction
Vector address 1| (Jump to reset routine)
2 JMPL instruction
28832 3| (Jump to INT routine)
Zero-page subroutine g - Not used
64 d
J (64 words) $003F 6[_  JMPL instruction_
(" HD404201, HD40L4201 | $0040 : (Jump to timer B routine)
program/pattern — Not used
(1024 words) $O3FF 9
HD404202, HD40L4202 $0400
program/pattern
(2048 words) $07FF
HD404222, HD40L4222, HD4074224
$0000 6]  JMPLnstruction _|
Vector address 1| (Jump to RESET routine)
2]  JMPL instruction  _|
:gggz 3 (Jump to INT routine)
. 4]  JMPL instruction
Zero-?sa gagggg;auune 5| (Jump to timer A routine)
$003F 6|  JMPL instruction
$0040 7| (Jump to timer B routine)
HD404222, HD40L4222 81 JMPLinstruction
program/pattern 9| (Jump to serial routine)
(2048 words)
J $O7FF
$0800
HD4074224
program/pattern
(4096 words)
$OFFF

_]$o0000

$0001

_]$0002

$0003

_|so004

$0005

_|$0008

$0007

_|s0008

$0009

$0000
$0001
$0002
$0003

_|$0004

$0005

_|s0006

$0007

_|s0008

$0009

Figure 1 ROM Memory Map

B 4uy96204 0047397 711 HA
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HD404202 Series/HD404222 Series

HD404201, HD40L4201, HD404202, HD40L4202

0 $000 0 $000
RAM mapped registers Interrupt control bits
(32 digits) 2 $002
31 $01F 3 Not used $003
32| Memory registers (MR) | $020 4| Port mode register (PMR) | w |$004
47 (16 digits) $02F 5 $005
gg Data (16 digits) :ggg Not used
64 $040 8 $008
9 | Timer mode register B (TMB) W_|$009
Not used 10 + (TCBL/(TLRL) R/W|$00A
(160 digits) 11 [ T'mer B" ¥EBUY/(TLRU) R/W|$008
12 $00C
223 $0DF
224 $0E0 Not used
Stack (32 digits)
255 $OFF 3t $o1F

HD404222, HD40L 4222, HD4074224

0 $000 0 $000
RAM mapped registers Interrupt control bits
(32 digits) 2 $002
31 $01F 3 | Comparator mode register (CMR) R/W|$003
32| Memory registers (MR) {$020 4| Port mode register (PMR) W_|$004
47 (16 digits) $02F 5 | Serial mode register (SMR) W _[$005
48 $030 6 | Serial data register lower (SRL) R/W|[$006
Data (80 digits) 7 | Serial data register upper (SRU) R/W|$007
8| Timer mode register A (TMA) W [$008
gg 28;5 9 | Timer mode register B (TMB) W [$009
10 « (TCBL)/(TLRL) R/W|$00A
Not used 11 [~ Timer B™ 5 CRUy(TLRUY) R/W|$008B
(96 digits) 12 | Reference voltage select register (RSR)|R/W|$00C
223 $ODF
224 » $0EO Not used
Stack (32 digits)
255 $OFF 31 $01F

Note: The status flag becomes invalid when CMR bits are tested by the TM or TMD instructions
(only applicable for HD404222 Series).

Timer/event counter B lower ! Timer load register B !
R: Read only 10 (TCBL) : R lower (TLRL) i W1 $00A
gwwg:a%%me 11 Timer/event counter B upper! R Timer load register B : W B
: (TCBU) g upper (TLRU) i W $00

* Two registers are mapped on the same address.

Figure 2 RAM Memory Map

B 4496204 0047398 L58 W 469 Hitachi
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HD404202 Series’fHD404222 Series

Bit 3 Bit 2 Bit 1 Bit0
IM of external INT IF of external INT Reset SP bit Interrupt enable flag
o (IMEX) (IFEX) (RSP) (IE)
IM of timer B IF of timer B IM of timer A * IF of timer A *
1 (IMTB) (IFTB) (IMTA) (IFTA)
IM of serial® IF of serial *
2 Not used Not used (IMS) (IFS)

Note:

IF: Interrupt request flag
IM: Interrupt mask
IE: Interrupt enable flag
SP: Stack pointer

Each bit in the interrupt control bits area is set by the SEM/SEMD instruction, reset by

the REM/REMD instruction, and tested by the TM/TMD instruction. It is not affected by

other instructions. Furthermore, the interrupt request flag is not affected by the

SEM/SEMD instruction.

The status flag becomes invalid when the unused bits and RSP bit are tested by

the TM or TMD instruction.

* Only applicable for the HD404222 Series.

$000

$001

$002

Figure 3 Configuration of Interrupt Control Bits Area

Memory registers Stack area Bit 3 Bit 2 Bit 1 Bit 0
32| MR{0) |$020 224| level8 |$0EO - T
33 MR(1) |s021 Level 7 2%2| ST | PGy PG PGy |$OFC
34| MR{2) |$022 Level 6 i _ [
3s[_MR(3) |s023 Level 5 253| PGo PCq PCs ~ PC; |$OFD
36| MR (4) {$024 Level 4 — N
CA PC
371 MR(5) [$025 Level 3 254 8 PCs . PCs | $OFE
38| MR (6) [$026 Level 2 — —_ R
255| PC P
39| MR(7) |$027 255 Level1 |$OFF s PG PG, PCo |SOFF
40| MR (8) |$028
41| MR (9) |$029 PC;; —PCq: Program counter
42| MR (10) | $02A ST:. Status flag
43| MR (11) |$02B CA: Carry flag
44| MR (12) [s02C Note: According to on-chip ROM capacity, following area are ignored.
45{ MR (13) |$02D HD404201, HD40L4201: PC;3—PCyq
46| MR (14) |$02E HD404202, HD40L4202, HD404222, HD40L4222: PC,3 - PC4
47| MR (15) [$02F HD4074224: PC,3, PC,5
Figure 4 Configuration of Memory Registers, Stack Area, and Stack Position
B 4496204 DO47399 594 - 470 Hitachi
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HD404202 Series’HD404222 Series

Functional Description
Registers and Flags

The MCU has eight registers and two flags for
CPU operations (figure 5).

Accumulator (A), B Register (B): The 4-bit accu-
mulator and B register hold the results of the arith-
metic logic unit (ALU), and transfer data to/from
memory, I/O, and other registers.

X Register (X), Y Register (Y): The X and Y reg-
isters are 4-bit registers used for indirect address-
ing of RAM. The Y register is also used for D port
addressing.

SPX Register (SPX), SPY Register (SPY): The
4-bit registers SPX and SPY are used to assist the

X and Y registers, respectively.

Carry Flag (CA): The carry flag stores the over-
flow from the ALU 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 is pulled from the stack only by the
RTNI 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 instruc-
tions. The status flag is also used as a branch con-
dition for the BR, BRL, CAL, and CALL
instructions. The value of the status flag remains

w
o

Accumulator

I

w
o

B register

w
o

X register

I

w
o

I

Y register

W
o

SPX SPX register

w
(]

PY SPY register

Carry flag
Status flag
11 0
PC I Program counter
7 4 0
[ 1 ‘ 1 | 1 I SP I Stack pointer

Figure 5 Registers and Flags

M 4495204 0047400 D3k WA 471 Hitachi
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HD404202 Series/HD404222 Series

unchanged until the next arithmetic, compare, or
bit test instruction is executed. The status flag
becomes a 1 after the BR, BRL, CAL, or CALL
instruction was either executed or not. During an
interrupt, the status flag is pushed onto the stack
and can be pulled from the stack only by the RTNI
instruction.

Program Counter (PC): The program counter is a
12-bit binary counter which controls the sequence
in which the instructions stored in ROM are exe-

Stack Pointer (SP): The stack pointer (SP) is used
to point to the address of the next stack area (up to
8 levels).

The stack pointer is initialized to RAM address
$FF. It is decremented by 4 when data is pushed
onto the stack, and incremented by 4 when data is
pulled from it. The stack can only be used up to 8
levels deep because the upper 3 bits of the stack
pointer are fixed at 111.

cuted.

Table 1 Initial Values After MCU Reset

Initial Value by

MCU Reset

tem (RESET =0) Contents
Program counter $0000 Execute program from the top of ROM
(PC) address
Status flag (ST) 1 Enable branching with conditional
branch instructions
Stack pointer (SP) $OFF Stack level is 0
O pins, Without pull-up MOS 1 Enable input
output registers ~\vun o uil-up MOS 1 Enable input
CMOS 1 —
Interrupt flags Interrupt enable flag (IE) 0 Inhibit all interrupts
and mask Interrupt request flag (IF) 0 No interrupt request
Interrupt mask (IM) 1 Mask interrupt request

Moda registers

Port mode register (PMR) 000

See Port Mode Register section

Serial mode register (SMR)* 0000

See Serial Mode Register section

Timer mode register A (TMA)* 0000

See Timer Mode Register A section

Timer mode register B (TMB) 0000

See Timer Mode Register B section

Comparator mode register (CMR)* 00

See Comparator Mode Register section

Comparator Reference voltage select 0000 See Reference Voltage Select
register (RSR)* Register section
Timer/counters, Prescaler $000 —
serial intarface Timer counter A (TCA)* $00 —
Timer counter B (TCB) $00 -
Timer load register B (TLR) $00 —
Octal counter* 000 —

* Only applicable for the HD404222 Series.

B 4496204 DO4?40l T?72 WE
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HD404202 SeriesrHD404222 Series

The stack pointer is initialized to $FF by either
MCU reset or RSP bit reset by the REM/REMD
instruction.

Reset

The MCU is reset by pulling the RESET pin low.
At power-on or when cancelling the stop mode, the
reset period must satisfy tyc for the oscillator to
stabilize. In other cases, at least two instruction
cycles are required for the MCU to be reset.

Table 1 shows the components initialized by the
MCU resct, and the status of cach component.

Table 2 shows how registers recover from the stop
mode.

Take note that the resct signal is not acknowledged
immediately at power-on by the MCU but at the
time the oscillator has stabilized, so during this
period the statuses within the MCU and at the I/O
pins are not defined.

Table 2 Initial Values After MCU Reset

After MCU Reset to

After MCU Reset to

item Recover from Stop Mode Recover from Other Modes

Carry flag (CA) The contents of the items The contents of the items

Accumulator (A) before MCU reset are not before MCU reset are not
retained and must be initial- retained and must be initial-

B register (B) ized by software. ized by software.

X/SPX registers (X/SPX)

Y/SPY registers (Y/SPY)

Serial data register (SR)*

RAM The contents of RAM before The contents of RAM before

MCU reset (just before the
STOR instruction) are

retained.

MCU reset are not retained
and must be initialized by
software.

* Only applicable for the HD404222 Series.

B L449:204 0047402 909 W 473 Hitachi
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HD404202 Series/HD404222 Series

Interrupts

Two interrupt sources are available on the MCU of
HD404202 Series. They are an external request
(INT) and timer/counter (timer B). HD404222
Series has four interrupt sources: the two sources
stated above, timer A and serial interface. For each
source, an interrupt request flag (IF), interrupt
mask (IM), and interrupt vector addresses are pro-
vided to control and maintain the interrupt request.
An interrupt enable flag (IE) is also used to control
interrupt operations.

Interrupt Control Bits and Interrupt
Operation: The interrupt control bits are mapped
on $000 through $002 of the RAM. These bits are
accessible by RAM bit manipulation instructions.
The interrupt request flag (IF) cannot be set by
software. At MCU reset initialization, the IE and
IF are cleared to 0, and IM is set to 1.

Figure 6 is a block diagram of the interrupt control
circuit. Table 3 shows the interrupt priority and
vector addresses, and table 4 shows the interrupt

conditions corresponding to each interrupt source.

An interrupt request is generated when the IF is set
to 1 and IM is 0. If the IE is 1 during this period,
the interrupt will be activated and vector addresses
will be generated from the priority PLA corre-
sponding 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 instruc-
tion being executed finishes in the first cycle. The
IE is reset in the second cycle. Also in the second
cycle and third cycle, the carry flag, status flag,
and program counter are pushed onto the stack.
Included in the third cycle is the generation of the
vector address.

At each vector address, program the JMPL instruc-
tion to branch to the starting address of the inter-
rupt program. The IF which caused the interrupt
must be reset by software in the interrupt program.

Table 3 Vector Addresses and Interrupt Priority

HD404202 Series HD404222 Series
Reset/Interrupts Priority Vector Addr: Reset/Interrupts Priority Vector Addresses
RESET — $000 RESET — $000
INT 1 $002 NT 1 $002
Timer B 2 $006 Timer A 2 $004
Timer B 3 $006
Serial 4 $008
Table 4 Interrupt Conditions
HD404202 Series HD404222 Series
Interrupt Control Bits INT  Timer B Interrupt o
IE 1 1 Control Bits INT Timer A Timer B Serial
IFEX - TMEX 1 o e 1 1 ! 1
IFTB - IMTB - 1 IFEX -« IMEX 1 o] 0 0
* indicates don't care IFTA - I_M_E : ! 0 0
IFTB - IMTB * * 1 0
IFS - IMS * * b 1

* indicates don't care

474 Hitachi
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Sequence control:

IE Push PC/CA/ST onto stack
Reset IE

Jump to vector address

INT interrupt

» Vector
» address

Priority control PLA

Timer A interrupt

Timer B interrupt

Serial interrupt

Note: i "] indicates only applicable for the HD404222 Series.

Instruction
cycles
1 2 3 4 5 6
] l ] | | i 1
i I I 1 I 1 L

Instruction

execution

[ Stacking ]
Interrupt v -
accepted ector address is
Reset of IE generated
JMPL instruction execution on the
vector address
Instruction
execution at
starting address
of the interrupt
routine
Figure 7 Interrupt Processing Sequence
B 4495204 0047404 781 W 475 Hitachi
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‘ Power on )

\ No
RESE-V
Yes [
Inmerrupx Yes
request?
No N
Yes
Reset MCU Execute instruction Accept interrupt
Y
PC «(PC) + 1 IE <0
Stack «{PC)
I Stack «<(CA)
Stack «(ST)
. Yes INT
] PC « $002 interrupt?

P e PC « $004

il PC « $006

{777 indicates only applicable (serial interrupt)

for the HD404222 Series.]  la— PG« $008

Figure 8 Interrupt Processing Flowchart
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Interrupt Enable Flag (IE: $000, Bit 0): The
interrupt enable flag (table 5) enables or disables
interrupt requests. It is reset by an interrupt and set
by the RTNI instruction.

External Interrupt (INT): The external interrupt
request input (INT) can be selected by the port
mode register (PMR: $004). Setting bit 2 of PMR
causes the Ds/INT pin to be used as INT .

The external interrupt request flag IFEX (table 6)
is set at the falling edge of INT input.

The INT input can be used as a clock signal input
to timer B, which counts up at each falling edge of
the INT input. When using INT as the timer B
external event input, the external interrupt mask
IMEX (table 7) has to be set so that the INT inter-
rupt request will not be accepted.

External Interrupt Request Flag (IFEX: $000,
Bit 2): The external interrupt request flag is set the
falling edge of the INT input.

External Interrupt Mask (IMEX: $000, Bit 3):
The external interrupt mask (table 7) masks the
external interrupt request.

Timer A Interrupt Request Flag (IFTA: $001,
Bit 0): The timer A interrupt request flag (table 8)
is set by the timer A overflow output. It can be
only used by the HD404222 Series.

Timer A Interrupt Mask (IMTA: $001, Bit 1):
The timer A interrupt mask (table 9) prevents an
interrupt request from being generated by the
timer A interrupt request flag. It can be only used
by the HD404222 Series.

Table 5 Interrupt Enable Flag

iE Interrupt Enabled/Disabled
0 Disabled
1 Enabled

Table 6 External Interrupt Request Flag

Table 8 Timer A Interrupt Request Flag

IFTA Interrupt Request
0 No
1 Yes

Table 9 Timer A Interrupt Mask

IFEX Interrupt Request IMTA Interrupt Request
0 No 0 Enabled
1 Yes 1 Disabled (masked)
Table 7 External Interrupt Mask
IMEX interrupt Request
0 Enabled
1 Disabled (masked)
M 4496204 004?40k 554 WA 477 Hitachi
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Timer B Interrupt Request Flag (IFTB: $001,
Bit 2): The timer B interrupt request flag (table 10)
is set by the overflow output of timer B.

Timer B Interrupt Mask (IMTB: $001, Bit 3):
The timer B interrupt mask (table 11) prevents an
interrupt request from being generated by the timer
B interrupt request flag.

Serial Interrupt Request Flag (IFS: $002, Bit 0):
The serial interrupt request flag (table 12) will be
set when the octal counter counts eight transmit
clock signals, or when data transfer is discontinued
by resetting the octal counter. It can be only used
by the HD404222 Series.

Serial Interrupt Mask (IMS: $002, Bit 1): The
serial interrupt mask (table 13) masks the interrupt
request. It can be only used by the HD404222
Series.

Port Mode Register (PMR: $004): The 3-bit
write-only port mode register controls the Ds/INT,
D,/S1, and Dg/SO pins as shown in table 14. The
port mode register is initialized to $0 by MCU
reset. Thercfore these pins are initially used as
ports. Note that if unusable bit 3 is set, the MCU
may malfunction.

Table 10 Timer B Interrupt Request Flag

IFTB Interrupt Request
0 No
1 Yes

Table 11 Timer B Interrupt Mask

IMTB Interrupt Request
0 Enabled
1 Disabled (masked)

Table 12 Serial Interrupt Request Flag

IFS Interrupt Request
0 No
1 Yes

Table 13 Serial Interrupt Mask

IMS Interrupt Request
0 Enabled
1 Disabled (masked)

Table 14 Port Mode Register

PMR: $004
PMR2|PMRT|PMRG
t Dg/S0 pin mode selection
D, /S| pin mode selection
Ds/INT pin mode selection
PMR2 D4/INT Pin
0 Used as Dj port input/output pin
1 Used as INT input pin
PMR1* D,/S! Pin
0 Used as D5 port input/output pin
1 Used as Sl input pin
PMRO™ D/SO Pin
0 Used as Dg port input/output pin
1 Used as SO output pin

* PMRO and PMR1 can be only used by the
HD404222 Series.

B 449L204 OOu4?u0? 490 HA 478 Hitachi
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Operating Modes

The MCU has two low-power dissipation modes,
standby mode and stop mode (table 15). Figure 9
shows a mode transition diagram of these modes.

Standby Mode: Executing the SBY instruction
places the MCU into standby mode. In standby

mode, the oscillator circuit, interrupts, timer/
counters, and serial interface remain active. On the
other hand, the CPU stops since the clock related

to the instruction execution stops.

Registers,

RAM, and I/O pins retain the states they were in
just before the MCU went into standby mode.

Table 15 Low-Power Dissipation Mode Function

Low-Power
Dissipation Oscillator instruction Registers, Interrupt
Mode Instruction Circuit Execution Flags Function -
Standby mode SBY Active Stop Retained Active
instruction
Stop mode STOP Stop Stop Reset*1 Stop
instruction
Table 15 Low-Power Dissipation Mode Function (cont)
Timer/
Low-Power Input/ Counters,
Dissipation Output Serial Canceliation
Mode RAM Pins interface*3 Comparator*? Method
Standby mode Retained Retained*2 Active Stop RESET
input,
interrupt
request
Stop mode Retained High Stop Stop RESET
impedance input
Notes: *1. The MCU recovers from stop mode by RESET input. Refer to table 1 for the contents of the

flags and registers.

*2. I an VO circuit is active, an /O current may flow, depending on the state of the I/O pinin
standby mode. This current is in addition to the current dissipation in standby mode.
*3. Serial interface and comparator can be only used by the HD404222 Series.

479 Hitachi
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The Standby mode may be cancelled by enabling
RESET or by asserting an interrupt request. In the
former case, the MCU is reset. In the latter case,
the MCU becomes active and executes the next
instruction following the SBY instruction. After
this instruction is completed and if the interrupt
enable flag is 1 when an interrupt request asserted,
the interrupt is executed, while if it is 0, the inter-
rupt request is put on hold and normal instruction
execution continues.

Figure 10 shows the flowchart of the standby
mode.

Stop Mode: Executing the STOP instruction
brings the MCU into stop mode, in which the

oscillator circuit and all functions of the MCU
stop.

The stop mode may be cancelled by resetting the
MCU. At this time, as shown in figure 11, the
RESET input must be applied for at least trc for
the oscillation to stabilize. (Refer to the AC
Characteristics table.) After stop mode is can-
celled, the RAM retains the state it was in just
before the MCU went into stop mode, but the accu-
mulator, B register, X/SPX and Y/SPY registers,
carry flag, and serial data register will not retain
their contents. (The serial data resister can be only
used by the HD404222 Series.)

SBY
instruction

Interrupt
request

Standby

Active
mode

STOP
instruction

mode

RESET =0

RESET =1

Figure 9 MCU Operation Mode Transition

go47409 263 W
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Oscillator: Active
Peripheral clocks:
Active

All other clocks: Stop

Restart Restant
processor clocks processor clocks
Execute
next instruction

. Yes {71 indicates only applicable for
Xecute Accept the HD404222 Series.
Reset MCU instruction interrupt

Figure 10 MCU Operating Flowchart in Standby Mode
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i Stop mode
i
Oscillator ”””””[ ||[ ]I « A HHHHHH [” ” ] ””]H”””“ ”” ]
NN
Internal clock KI ”””
RESET v ¢ [
- E
tres
STOP instruction t,es 2 tpe (stabilization time)
execution
- Figure 11 Timing of Stop Mode Cancellation
B 4u9L204 0047?7411 911 HE 482 Hitachi
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Internal Oscillator Circuit

Figure 12 shows a block diagram of the internal OSC,. See figure 13 for the layout of the ceramic

oscillator circuit. Through mask options, either a  oscillator. For other cases, an external clock opera-
ceramic oscillator or resistor can be selected as the tion is available.

oscillator type and connected to OSC; and

osC i
1 @_ Oscillator 1/4 Timing System
(selectable divider generator |—» 'y K |
vqgﬂ; ig1nass)k circuit circuit cloc |
osc, @ *

Figure 12 Internal Oscillator Circuit

s uyu9gL204 00Ou4?u4le 4584 W 483 Hitachi
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Table 16 Examples of Oscillator Circuits

Circuit Configuration Circuit Constants
External
clock Oscillator — OSC4
operation
Open 0SC,
Ceramic C; — Ceramic oscillator: CSA4.00MG (MURATA)
oscillator - 0SC, Cy = C,: 30 pF +20%
L L R 1 MQ £20%
T Rf’ Ceramic oscillator: CSB1000J (MURATA)
t 0SC, C, = C,: 220 pF 320%
- c, R R 1 MQ £20%
Resistor — Ry 20 kQ +1%
0scC,
RiZ
0SC,

Notes: The circuit parameters listed above are dependent on the ceramic oscillator and the floating capaci-
tance when designing the board. In employing the resonator, consult with the ceramic oscillator
manufacturer to determine the circuit parameters.

The wiring between OSC,, OSC,, and the elements should be as short as possible without crossing
over other wires. Refer to the layout of the ceramic oscillator in figure 13.

os0. E“\\\\\\\E
SN

e

Figure 13 Layout of the Ceramic Oscillator
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Input/Output

The MCU has 22 standard I/O pins. As for the
mask ROM version of HD404201, HD40L4201,
HD404202, HD40L4202, HD404222 and
HD40LA4222, one of three circuit types can be
selected by the mask option for each standard pin:
with pullup MOS or without pull-up MOS
(NMOS open drain) or CMOS.

The 1/O pins for the HD4074224 are fixed as with
pull-up MOS.

When every input/output pin is used as an input
pin, the mask option and output data must be
selected as specified in table 17.

Output Circuit Operation of with Pull-Up MOS
Standard Pins: In the standard pin option with
pull-up MOS, the circuit shown in figure 14 is used
to shorten the rise time of output.

When the MCU executes an output instruction, it
generates a write pulse to the R port addressed by
this instruction. This pulse will switch the PMOS
(B) on (in figure 14) and shorten the rise time. The
write pulse keeps PMOS on for two-eighths of the
instruction cycle time. While the write pulse is 0, a
high output level is maintained by the pull-up
MOS (C).

When the HLT signal becomes 0 in stop mode,
MQOSs (A), (B), and (C) turn off. When the HLT
signal is 1, the pins’ states are maintained.

B 4496204 0047414 620 EE

D Port: The D port has 14 discrete /O pins, each
of which can be addressed independently. The D
port can be set/reset through the SED/RED and
SEDD/REDD instructions, and can be tested
through the TD and TDD instructions.

For the HD404222 Series pins Ds to Dy are multi-
plexed with pins INT, SCK, SI, SO, V¢, COMP,
and COMP,, respectively. Setting, resetting, or
testing non-existing ports results in invalid data. As
for the HD404202 Series only pin Ds/INT applies.

R Ports: The R ports are I/O pins that are accessed
in 4-bit units. Data is input through the LAR and
LBR instructions and output through the LRA and
LRB instructions. Writing into non-existing ports
will not affect the MCU, however, the values read
from the non-existing ports cannot be guaranteed.

Unused I/O Pins: If unused 1/O pins are left float-
ing, the LSI may malfunction due to noise. The
I/O pins should be fixcd as follows to prevent mal-
function.

= Select the option of without pull-up MOS for
unused 1/O pins and connect them to GND of
the printed circuit board.

* For the HD404222 Series sets Ds/INT, Dg/SCK,
D7/SI, Ds/SO, D9/Vref’ Dl()/CON[PO, and
D11/COMP; as Ds to Dy, respectively, by soft-
ware.  As for the HD404202 Series only pin
Ds/INT applies.

485 Hitachi
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Table 17 Data Input from Common Input/OQutput Pins

VO Pin Circuit Type Input Possible Input Pin State
Standard pins CMOS No —

Without pull-up MOS Yes 1

(NMOS open drain)

With pull-up MOS Yes 1

Vee Write pulse
Pull-up Vec 1 PMOS (B) | l (by output
- MOS (C) M2 instruction)
M3
— ALY
-
O NMOS (A)
M1 o
I—CG Data

1 instruction cycle

Il Il 1 I Il l
T T L Ll Ll T T

Output instruction execution |

Write pulse I—I—_

Figure 14 Output Circuit Operation of Standard Pins with Pull-Up MOS Option

M 4496204 004?415 567 WA 486 Hitachi
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Table 18 I/O Pin Circuit Types
Standard Pins
VO common pins (DO—D13, R1°—R1 3s R20—R23)

hiD>— Input data %— Input data

Vee | Vee
———— Wirite pulse

RS <

Output data Output data

Without pull-up MOS (NMOS open drain) (A) With puli-up MOS (B)

m— Input data

Vee
HLT

Output data

CMOS (C)

/O common pins (SCK (output mode))*

SCK SCK

v HLT HLT
e (HLT + mode select) Vee ’ Vee (HLT +

mode select)

@

{internal SCK)

Without pull-up MOS (NMOS open drain) or
CMOS (A or C) With pull-up MOS (B)

(internal SCK)

Notes: 1. HD404202 Series: when selecting pin Dy as INT by software, the pull-up MOS will be disabled
even if selecting mask option B (with puil-up MOS). .

2. HD404222 and HD40L4222: when selecting pins Ds, Dg, and D, as INT, SCK, and Si input,
respectively, by software, the pull-up MOS of each terminal will be disabled even if selscting
mask option B (with pull-up MOS).

HD4074224: pins D5, Dg, and D are fixed as with pull-up MOS (B). But when selecting these
pins as INT, SCK, and S! input, respectively, by software, the pull-up MOS of each terminal will
be disabled

* Only applicable for the HD404222 Series.
M yy9L20y 004?416 4T3 M
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Table 18 /O Pin Circuit Types (cont)

Standard Pins
Vee Vee | Vee
HLT B h g HLT

Output pins (SO)*
SO [ SO

Without pull-up MOS (NMOS open drain) or

- CMOS (A or C) With pull-up MOS (B)

input pins (INT, Si*, SCK* (input mode))

Input
data

AT Input data

Without pull-up MOS (NMOS open drain) or
CMOS (A or C) With pull-up MOS (B)

Input pins (COMP,*, COMP*) Input pins (COMPy*, COMP,*)

Reference voltage

Reference voltage

CPU input

CPU input

Analog comparator @—

Analog comparator

Without pull-up MOS (NMOS open drain) or With pull-up MOS (B)
CMOS (A or C)

Notes: 1. HD404202 Series: when selecting pin D5 as INT by software, the pull-up MOS will be disabled
even if salecting mask option B (with pull-up MOS). .

2. HD404222 and HD40L4222: when selecting pins D, Dg, and D as INT, SCK, and Sl input,
respectively, by software, the pull-up MOS of each terminal will be disabled even if selecting
mask option B (with pull-up MOS).

HD4074224: pins D, Dg, and Dy are fixed as with pull-up MOS (B). But when selacting these
pins as INT, SCK, and Sl input, respectively, by software, the pull-up MOS of each terminal will
be disabled

*  Only applicable for the HD404222 Series.

B u4u9b20u 0047417 33T A 488 Hitachi
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Timers

The MCU of HD404202 Series contains a
prescaler and a timer/counter (timer B), where as
one prescaler and two timer/counters (timers A and
B) are available on the MCU of HD404222 Series.
Figure 15 shows the block diagram of timer/coun-
ters. The prescaler is an 11-bit counter, timer A is
an 8-bit free-running/watchdog timer, and timer B
is an 8-bit auto-reload timer/event counter.

Prescaler: The system clock signal is input to the
prescaler. At MCU reset, the prescaler is initial-
ized to $000 and starts dividing the system clock
frequency.

The prescaler keeps counting up except at MCU
reset and stop mode. The prescaler provides clock
signals to timer A, timer B, and the serial interface
(Timer A and the serial interface can be only used
by the HD404222 Series). The prescaler divide
ratio is selected by timer mode register A (TMA),
timer mode register B (TMB), and serial mode reg-
ister (SMR) (TMA and SMR can be only used by
the HD404222 Series).

I Internai bus line (S1) \l
Timer mode register B ! P
| TMB (4 bit) Il T (45
Tirner latch register
43
TCB (8 bif) TBOF
> Timer B MPX Timer/event counter B IFTB
INT cPTB Interrupt
request flag
NEE TLR (8 bit) of timer 8
N £ Id 1] ot d B Timer load register B
Syst 44 4
m——i Prescaler (11 bit)
| Internal bus line (S2) I
e - Tl e e e e e
s NEEERE
H RS I I A e e B Interrupt
i TAOF__A IFTA | request flag
! CPTA - i
: L Timer A MPX TCA (8 biy) o of timer A
H Timer/event counter A O
. System
i 43 Mask B lreser
: option
: Timer mode register A
: I TMAm Mask option
.: r—‘l Type Function
1277 indicates (timer A}f 14 A Free-running timer
only applicable for ! 8 Watchdog timer :
the HD404222 | !
Series. } L Internal bus line (S2) j :
Figure 15 Timer/Counters Block Diagram
| N
B 4496204 0047418 276 489 Hitachi
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Timer A Operation (Only Applicable for the
HD404222 Series): Timer A’s function is selected
via the mask option.

When timer A is used as a free-running timer, it
counts up every input clock signal after timer A
has been initialized to $00 by MCU reset. When
the next clock signal is input after timer A counts
up to $FF, timer A is set to $00 again, and gener-
ates an overflow output. This sets the timer A
interrupt request flag (IFTA: $001, bit 0) 10 1.
Therefore, this timer can function as an interval
timer periodically generating overflow output at
every 256th clock signal. The clock signals input
to timer A are selected by timer mode register A
(TMA: $008).

Note that when timer A is used as a free-running
timer, if setting bit 3 of timer mode resister A may
cause the MCU to malfunction.

When timer A is used as a watchdog timer, the
input clock is specified as 1/2048 output divided
by the prescaler. The watchdog timer is initialized
to $00 at MCU reset, then counts up every input
clock signal. If a clock signal is applied after the
timer becomes $FF, an overflow is generated and
the MCU is reset.

After reset, the MCU re-executes the program from

the beginning. The program must set bit 3 of timer
mode register A to reset timer counter A.

Timer B Operation: Timer mode register B
(TMB: $009) selects the auto-reload function,
input clock source, and the prescaler divide ratio
for timer B. When the external event input is used
as an input clock signal to timer B, select Ds/INT
as INT and set the external interrupt mask (IMEX)
to prevent an external interrupt request from occur-
ring.

Timer B is initialized by software according to the
data written in timer load register B. Timer B
counts up at every input clock signal. When the
next clock signal is input after timer B is set to
$FF, timer B will generate an overflow output.
Then, if the auto-reload function is selected, timer
B is initialized to the value of timer load register B.
If it is not selected, timer B goes back to $00. The
timer B interrupt request flag (IFTB: $001, bit 2)
will hold the overflow output.

Timer Mode Register A (TMA: $008): Four-bit
write-only timer mode register A selects the timer
function for timer A and the prescaler divide ratio
of timer A’s clock input as shown in table 19.
Timer mode register A is initialized to $0 by MCU
reset.

Table 19 Timer Mode Register A

TMA2 TMA1 TMAO Prescaler Divide Ratio

Table 20 Timer Mode Register B

TMB3 Auto-Reload Function

0 0 0 + 2048 0 No
0 0 1 + 1024 1 Yes
0 ! 0 +512 Prescaler Divide Ratio,
(o] 1 1 +128 TMB2 TMB1 TMBO Clock Input Source
1 0 0 +32 0 0 0 + 2048
1 0 1 +8 0 0 1 +512
1 1 0 +4 0 1 0 +128
1 1 1 +2 0 1 1 + 32
1 0 0 +8
1 0 1 +4
1 1 0 +2
1 1 1 iNT (external event input)
B u4y9L204 0047419 102 W 490 Hitachi
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Timer Mode Register B (TMB: $009): Four-bit
write-only timer mode register B (TMB) selects the
auto-reload function, the prescaler divide ratio, and
the source of the clock input signal as shown in
table 20. Timer mode register B is initialized to $0
by MCU reset.

The operation mode of timer B changes at the sec-
ond instruction cycle after timer mode register B is
written to. Timer B should be initialized by writ-
ing data into timer load register B after the contents
of TMB are changed. The configuration and func-
tion of timer mode register B is shown in figure 16.

Timer B Load Register (TCBL: $00A, TCBU:
$00B, TLRL: $00A, TLRU: $00B): Timer B con-
sists of an 8-bit write-only timer load register and

an 8-bit read-only timer/event counter. Each has a
low-order digit (TCBL: $00A, TLRL: $00A) and a
high-order digit (TCBU: $00B, TLRU: $00B)
(figure 2).

The timer/event counter can be initialized by writ-
ing data into timer load register B. In this case,
write the low-order digit first, and then the high-
order digit. The timer/event 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. In this case, read the high-
order digit first, and then the low-order digit. The
count value of the low-order digit is latched at the
time when the high-order digit is read.

TMA*: $008 TMB: $009

TMA3|TMA2[TMA1| TMAO TMB3|TMB2|TMB1|TMB0O

—

\_{_J%,“;

t— Timer-B input clock selection

* TMA only applicable for the HD404222 Series.

Input clock selection for free-running timer
TCA initialization for watchdog timer

Auto-reload function selection

Figure 16 Mode Registers Configuration and Function

M 4496204 DO47420 924 WA 491 Hitachi
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Serial Interface
Only applicable for the HD404222 Series.

The serial interface is used to transmit/receive 8-bit
data serially. It consists of the serial data register,
serial mode register, octal counter, and multiplexer,
as illustrated in figure 17. Pin Dg/SCK and the
transmit clock signal are controlled by the serial
mode register. The contents of the serial data reg-
ister can be written into or read out by software.
The data in the serial data register can be shifted
synchronously with the transmit clock signal.

The STS instruction initiates serial interface opera-
tions and resets the octal counter to 000. The
counter starts to count at the falling edge of the
transmit clock (SCK) signal and increments by one
at the rising edge of the SCK. When the octal
counter is reset to 000 after eight transmit clock

signals, or when a transmit/receive operation is dis-
continued by resetting the octal counter, the serial
interrupt request flag will be set.

Serial Mode Register (SMR: $005): The 4-bit
write-only serial mode register controls the
D¢/SCK, prescaler divide ratio, and transmit clock
source as shown in table 21.

A write signal sent to the serial mode register con-
trols the operating state of the serial interface.

The write signal to the serial mode register stops
the serial data register and octal counter from using
the transmit clock, and it also resets the octal
counter to 000 simultaneously. Therefore, when
the serial interface is in the transfer state, the write
signal causes the serial mode register to cease the

System , OC (3 bits) |{SROF
clock Prescaler (11 bits) Octal counter IFS
I Interrupt
© request flag
8N of setial
NME IR RIS interface
Py g g e
[ Internalbus line (S1) |
Serial MPX +2 |~ MPX }4 $4
SCK
f SR (8 bits)
3 Serial data register
SMR (4 bits) PMR (4 bits) T4 }a
F Serial mode regisuTr 4 Port mode register [ Internal bus line (S2) |
- SCK
[ Internal bus line (S2) |
i i
Dg /SCK D,/81 || Dg/SO
port port port
SCK sl SO
Figure 17 Serial Interface Block Diagram
M 4496204 004742l 660 WA 492 Hitachi
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data transfer and to set the serial interrupt request
flag.

The contents of the serial mode register will be
changed on the second instruction cycle after writ-
ing into the serial mode register. Therefore, it is
necessary 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
a low-order digit (SRL: $006) and a high-order
digit (SRU: $007).

The data in the serial data register is output from
the SO pin, from LSB to MSB, 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, to LSB first, syn-

chronously with the rising edge of the transmit
clock. Figure 18 shows the /O timing chart for the
transmit clock signal and the data.

The read/write operations of the serial data register
should be performed after the completion of data
transmission/reception.  Otherwise, the data may
not be guarantecd.

Selecting and Changing the Operation Mode:
Table 22 shows the serial interface operation
modes which are determined by a combination of
the values in the port mode register and in the seri-
al mode register. Initialize the serial interface by
the write signal to the serial mode register when
the operation mode is changed.

Operating State of the Serial Interface: The seri-
al interface has three operating states: the STS
waiting state, transmit clock wait state, and transfer
state, as shown in figure 19.

Table 21 Serial Mode Register

SMR3 _Dy/SCK SMR: $005
0 Used as Dg port input/output pin
1 Used as SCK input/output pin SMR3SMR2|SMR1SMRo
-~
f* Trarimit clock selection
Dg/SCK pin mode selection
Transmit Clock
- Prescaler System Clock
SMR2 SMR1 SMRO D¢/SCK Port  Clock Source Divide Ratio  Divide Ratio
0 0 0 SCK output Prescaler + 2048 + 4096
0 0 1 SCK output Prescaler +512 +1024
(o} 1 0 SCK output Prescaler +128 + 256
] 1 1 SCK output Prescaler +32 +64
1 0 0 SCK output Prescaler +8 +186
1 0 1 SCK output Prescaler +2 +4
1 1 0 SCK output System clock — +1
1 1 1 SCK input External clock — —

B 4496204 OO4?422 7T? IH
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Table 22 Serial Interface Operation Mode

Serial Interface
SMR3 PMR1 PMRO 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
Transmit
clock

fod 4L E L e

Serial input
data

latch timing
Figure 18 Serial Interface I/O Timing
STS waiting state
( octal counter = 000 >
transmit clock disable .
Change PMR
Wirite to
Change PMR® &1s SMR
Write to SMR instruction (IFS 1)
Transmit clock

Transmit clock wait state . Transfer state
{octal counter = 000) 8 transmit clocks, {octal counter # 000)
STS instruction

(IFS «1)

* Change PMR means the change of operation mode as follows.

Clock « Transmit mode
continuous » Receive mode
output mode » Transmit/receive mode

Figure 19 Serial Interface Operation States
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The STS waiting state is the initialization of the
serial interface. In this state, the serial interface
does not operate even if the transmit clock is
applied.

If the STS instruction is executed, the serial inter-
face shifts to the transmit clock wait state. In this
state the falling edge of the first transmit clock
causes the serial interface to shift to the transfer
state, in which the octal counter counts up and the
serial data register shifts simultaneously. If clock
continuous output mode is selected, however, the
serial interface stays in the transmit clock wait
state while the transmit clock outputs continuously.

The octal counter becomes 000 again after 8 trans-
mit clocks or after the execution of the STS
instruction, so that the serial interface is returned 1o
the transmit clock wait 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.

Transmit Clock Error Detection: The serial
interface functions abnormally when the transmit
clock is disturbed by external noise. In this case,
transmit clock errors can be detected by the proce-
dure shown in figure 20.

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 flag should be reset
before entering into the STS state by writing data
to SMR. This procedure causes the serial interface
request flag to be set again.

Transmit/receive
(IFS «1)

Interrupt
disable

IFS «0

Write to SMR

No

Normal end

Transmit clock
error processing

Figure 20 Transmit Clock Error Detection

B 4496204 004742y 57T N
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Comparator
Only applicable for the HD404222 Series.

The MCU has two-channel comparators that com-
pare input data with the reference voltage.

Figure 21 shows the comparator block diagram.
The comparator block consists of two analog com-
parators, the comparator mode register (CMR)
which selects the comparator operation, the refer-
ence voltage select register (RSR) which selects
the reference voltage, a ladder resistance which
generates the internal reference voltage, and
peripheral circuits.

For the COMP;, input, either the external reference
voltage or the intemnal reference voltage, which is
generated by dividing Vce with the internal ladder
resistance, can be selected as the reference voltage.

For the COMP, input, only the external reference
voltage is used; the internal reference voltage can-
not be selected.

The power consumption increases after the com-
parator operation is selected by CMR, because
direct current is constantly supplied to assure the
analog comparator characteristics. To reduce the
power consumption during comparator use, the
comparator operation should not be selected by
software except when analog comparison is
required. In this case, a maximum of two instruc-
tion cycles are required after the comparator opera-
tion is selected in order for the analog comparator
to stabilize and operate correctly. Therefore, the
comparison result should be read at least two
instruction cycles after the comparator operation is
selected.

Vee

AAA L
Yyy i

AAA
Yvy
o—,

AA
Yy

AA
Yvy

M + Analog

0

@ Dg/V ret

AA
vy

MPX

AA
(ALl

AA
Yyy

i

Yy

&) Dio/coMP,

MPX

&) DicoMP,

AAA -o-AAA
~NvyY

RSR CMR

}a }2

Internal bus

Figure 21 Comparator Block Diagram
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The comparison result is obtained by executing the
TD or TDD instruction. When the analog input
voltage is higher than the reference voltage, a 1 is
read as input data from the comparator. The com-
parator automatically stops operating in standby
and stop modes.

Comparator Mode Register (CMR: $003): This
2-bit register selects the D;¢/COMP, and
D,;/COMP; functions,

CMR is only affected by the bit manipulation
instructions (set by the SEM or SEMD instruction
and reset by the REM or REMD instruction). It is

initialized to $0 by MCU reset. Therefore, it
becomes input/output mode after MCU reset.

Reference Voltage Select Register (RSR: $00C):
This 4-bit read/write register selects the COMP,
reference voltage for the analog comparator from
the eight-level internal voliage or the external volt-
age. It is initialized to $0 by MCU reset.

Notes for Use: When using the analog comparator,
carefully program the data output instruction and
data input into the port next to COMP, and
COMP; 1o assure precise and stabilized compara-
tor operation.

| S D;¢/COMP, mode selection

D,,/COMP; mode selection

CMR: $003
CMR1/CMR0
CMR Mode Selection
Bit 1 Bit0 D,o/COMP, D,,/COMP,
0 0 D1 Dy
0 1 COMP, Dy4
1 0 Do COMP,
1 1 COMP, COMP,

Figure 22 Comparator Mode Register

B 4495204 004742k 3Juc WA
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RSR: $00C

RSR3|RSR2|RSR1|{RSRO

t Internal reference voltage selection

External/internal reference voltage selection

RSR
Bit3 Bit2 Bit1 Bit0 Reference Voltage
0 0 0 ] 1111 Ve
- ) 0 0 1 211 Vee
0 o 1 0 3/11 Ve
0 0 1 1 4/11 Ve
0 1 0 0 511 Vg
] 1 0 1 6/11 Ve
0 1 1 0 7/11 Vee
) 1 1 1 8/11 Ve

External V,of (Dg/V,er)

1 f—

— indicates O or 1

Figure 23 Reference Voltage Select Register

||
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Pins for PROM Mode OE (Output Enable): OE is the data output con-

. . trol signal for verification.
Vpp (Program Voltage): Vpp is the input program

voltage (12.5V 0.3V) for programming the Ag—Ays (Address Bus): Ag-A,, are address input

PROM. pins for the internal PROM.
CE (Chip Enable): CE input enables program- 00-04 (PROM Data Bus): Og-0Oy4 are the data
ming and verification of the internal PROM. bus pins for the internal PROM.
PROM Mode Pin Description

Pin No. Pin No.
W MCU Mode PROM Mode DP-288, MCU Mode PROM Mode
FP-28DA FP-30D Symbol VO Symbol VO FP-28DA FP-30D Symbol I’/0 Symbol VO
1 2 GND GND 15 16 Do/Vief 10 O, o
2 3 Ri, o Ag | 16 17 Do/COMP, O CE I
3 4 R1, O Ag ! 17 18 D,/COMP, 11O OE |
4 5 R1, o A, I 18 19 Vee Vee
5 6 Ri1, 1O Ag I 19 20 0sc;, I Ve
6 7 Dy 1o A, | 20 21 0SC, o}
7 8 D, o A, | 21 22 RESET | GND
8 9 D, 1o Ay I 22 23 TEST 1 Vpp
9 10 Dj o A, 1 23 24 D;2 110 Vee
10 1 Dy o A, I 24 25 D3 /0 GND
1 12 Ds/ANT 10 0O, o 25 26 R2, 10 Ag l
12 13 Dg/SCK o o, w26 27 R2, 10 Ay |
13 14 D,/Sl o 0, w27 28 R2, VO Ay |
14 15 Dg/SO O 04 o 28 29 R2, 10 Ay ]

M 449L204 0047428 L15 WR
-
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Programmable ROM Operation

The HD4074224°s on-chip PROM is programmed
in PROM mode.

In PROM mode, the MCU does not operate. It can
be programmed like a standard 27256 EPROM
using a standard PROM programmer and a 28-t0-
28-pin socket adapter as shown in figure 24. Table
23 lists the recommended PROM programmers and
socket adapters.

Since an instruction of the HMCS400 series con-
sists of 10 bits, the HMCS400 series microcomput-
er incorporates a conversion circuit to enable the
use of a general purpose PROM programmer. By
this circuit, an instruction is read or programmed
using 2 addresses, lower 5 bits and upper 5 bits.
For example, if 4 kwords of on-chip PROM are
programmed by a general purpose PROM pro-
grammer, 8 kbytes of addresses ($0000-$1FFF)
should be specified.

Programming and Verification

The HD4074224 can be high-speed programmed
without causing voltage stress or affecting data
reliability.

B 4u9kL20u4 0047429 051 .

Table 24 shows how programming and verification
modes are selected.

Precautions

1. Addresses $0000 to $1FFF should be specified
if the PROM is programmed by a PROM pro-
grammer. Note that the plastic package type
devices cannot be erased and reprogrammed.

2. Be careful that the wrong PROM programmer
or socket adapter may cause an overvoltage and
damage the LSI. Make sure that the LSI is firmly
fixed onto the socket adapter, and that the socket
adapter is firmly fixed in the programmer.

3. The PROM should be programmed with Vpp =
12.5V. Other PROMs use 21 V. If 21V is
applied to the HD4074224, the LSI may be per-
manently damaged. 12.5 V is Intel's 27256 Vpp.

500 Hitachi

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



HD404202 SeriessfHD404222 Series

Table 23 PROM Programmer and Socket Adapter

PROM Programmer Socket Adapter
Maker Type Name Package Type Name Maker
DATA 110 298 DP-28S HS422ESS01H Hitachi
UNISITE FP-28DA HS422ESPOTH Hitachi
AVAL Corp. PKW-1100 —
PKW-3100 FP-30D HS4224ESFO1H Hitachi
Table 24 PROM Mode Selection
Pin
Mode CE OE Vpp 040,
Programming Low High Vpp Datainput
Verification High Low Vpp Dataoutput
Programming High High Vpp High
inhibited impedance
CE, OE < K <L ]| Control signals
r“’%"? A f
Az
Aiz-Aq A2-Aq Aq4-Ag || Address bus
3 I"’% J
T 0,
O
Os Data bus
(oo 04~0p
Vee Vee
GND GND
Vep Vee
HD4074224 28-10-28-pin socket adapter PROM programmer

Figure 24 Socket Adapter for the HD4074224

B y49L204 0047430 &7°3 WA
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Addressing Modes
RAM Addressing Modes

As shown in figure 25, the MCU has three RAM
addressing modes: register indirect addressing,
direct addressing, and memory register addressing.

Register Indirect Addressing: The contents
(8 bits) of the X and Y registers are used as the
RAM address.

Direct Addressing: A direct addressing instruction
consists of two words, the first word contains the
opcode, the second word (10 bits) is used as the
RAM address.

Memory Register Addressing: The memory regis-
ters (16 digits from $020 to $02F) are accessed by
executing the LAMR and XMRA instructions.

ROM Addressing Modes and the P Instruction

The MCU has four ROM addressing modes as
shown in figure 26.

Direct Addressing Mode: The program can
branch to any address in ROM memory by execut-
ing the JMPL, BRL, or CALL instruction. These
instructions replace the 12 program counter bits
(PCy1 to PCy) with 12-bit immediate data.

Current Page Addressing Mode: The MCU has 8
pages of ROM with 256 words per page. The pro-
gram can branch to an address on the current page
by executing the BR instruction. This instruction
replaces the lower eight bits of the program
counter (PC7 to PCp) with 8-bit immediate data.

M 4496204 0047431 70T A

When the BR instruction falls on a page boundary
(256n + 255), executing the BR instruction
transfers the PC contents to the next page
(figure 27) 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 macroassem-
bler 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 exe-
cuted, 6-bits of immediate data are placed in the

low-order six bits of the program counter (PCs to
PCp) and Os are placed in the high-order six bits
(PCyy 0 PCe).

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 28). When bit 8 of the ROM data is 1 (ROg
= 1), 8 bits of ROM data are written into the accu-
mulator and B register. When bit 9 is 1 (ROg = 1),
8 bits of ROM data are written into the R1 and R2
port output registers. When both bits 8 and 9 are 1
(ROg = 1, ROg = 1), ROM data are written into the
accumulator, B register, and R1 and R2 port output
registers at the same time.

The P instruction has no effect on the program
counter.

502 Hitachi
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X register Y register
7 .Y N

3
X [ X [ x [ %[ %] v ]w] %

4 y Y
RAM address [AP,|APg(APs AP4IAP3 AleAP1 IAPO

Register Indirect Addressing

First word instruction Second word instruction

/ 7 Y
L Opcode dg | dg | d5 dsldsld.]dald2|d1 dﬂ

y
RAM address |AP;|APg AP AP

»

4
AP3[AP2lAF‘1 IAPo
dg and dg should be 0.

Direct Addressing
Instruction
Id TN
l Opcode mz | my | my [ mg
o o0 1 0
bbby ,
RAM address lﬁP7IAPBIAP5]AP4 AP3 AP2 AP1 Apo

Memory Register Addressing

Figure 25 RAM Addressing Modes

B 4496204 0047432 k4L N
-
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[JMPL]

[BRL]

[CALL] First word instruction Second word instruction

/S ~N N\
r Opcode Py P2 Py Po|dg dg d; dg d5 d, dy dp I, dol

Program counter [PC,,PC,, PCq PC4 PC; PC4 PC5 PC, PC, PC, PC, PC,

P3 and P, should be O.
Direct Addressing

Instruction
-~

Y

[BR]| Opcode | b, bg bs b, by b, b, by

[
Program counter [PC,,PC,,PC4 PC4 PC, PCg PC4 PC, PC; PC, PG, Pcd

Current Page Addressing

Instruction
FA— ]
[CAL]r Opcode |35 a, ag a, ay aol
o o0 o0 o0 0 O
LI 2 N B B |

Program counter [P, PG, PCq PGy PC, PCg PG PC, PCg PG, PC; PCq

Zero Page Addressing

Instruction
-

[TBR] Opcode Ps P2 Py Po

B register Accumulator
7 Y

By By By Bo|A; A, A, Ao

A 4
Program counter |PC,,PC,,PCy PCg PC, PC¢ PC¢ PC, PC3 PC, PC, PCy

Table Data Addressing

Figure 26 ROM Addressing Modes

B 4496204 0047433 582 EE
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N

256 (n —1) + 255
- BRAAA [256n

AAA NOP

| BR AAA 256 n + 254
[~BR BBB 256 n + 255

256 (n + 1)
BBB NOP

N

Figure 27 BR Instruction Branch Destination on a Page Boundary

Instruction

-~

7
(P] Opcode . l P3 P2 Pi X Po B register Accumulator

7 Y N

Ba B, By By|Az A, Ay A

4
Referred ROM address |RA,,RA,O RAgRAgRA; RAGRA; RA, RA; RA, RA, RA,

Address Designation

ROM data ITQ ROg RO, RO ROs RO, RO; RO, RO, RO,

P L PP T

B register and accumulator [ B, B, B, Bo[As A, A, A |1fROg=1

ROM data |RO, ROy RO, RO; ROs RO, RO; RO, RO, ROOI

IR AR IR

Output registers R2 and R1 {R2; R2, R2, R20|R13 R1, Ri1, R1ol IfROg = 1

Pattern

Figure 28 P Instruction

M 4496204 QO4?u3y 419 mm
-
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Absolute Maximum Ratings

Item Symbol Value Unit Notes
Supply voltage Vee ~0.3t0 +7.0 Vv
Programming voltage Vpp -0.3to +14 3 1
Pin voltage Vr -0.3to Vg + 0.3 \
Total permissible input current Zly 100 mA 2
Total permissible output current =2y 30 mA 3
Maximum input current N 30 mA 4,6
4 mA 5,6
Maximum output current —lo 4 mA 7
Operating temperature Top, —20to +75 °C
Storage temperature Tatg -5510 +125 °C
Notes: 1. Applies to HD4074224.
2. The total permissible input current is the total of input currents simultaneously
flowing in from all 170 pins to GND.
3. The total permissible output current is the total of output currents simultaneously
flowing out from V¢ to all I/O pins.
4. Applies to Dy, Dy3, R1gto R13, and R2, to R2,.
5. Applies to Dy to Dy;.
6. The maximum input current is the maximum current flowing from any 1/O pins to
GND.
7. The maximum output current is the maximum current flowing from V¢ to any 1/O
pins.
Permanent damage may occur if these absolute maximum ratings are exceeded.
Normal operation must be under the conditions stated in the electrical characteristics
tables. If these conditions are exceeded, the LS! may malfunction or its reliability may
be affected.
All voltages are with respect to GND.
0047435 355 HE 506 Hitachi
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HD404201, HD404202, HD404222 Electrical Characteristics

DC Characteristics (Vo =3.5V 106.0 V, GND =0 V, T, = -20°C to +75°C)

item Symbol Pin Min Typ Max Unit Test Condition Notes
Input high voitage V|4 RESET, 0.9Vc —  Vec+03 V

INT, SCK*

Si* O.QVCC -— VCC +03 V

OSC1 Vcc -0.5 -_ Vcc +03 V
Input low voltage ViL RESET, -0.3 —  0.2Vge \

INT, SCK*

Si* -0.3 — 0.2V \

0SC, -0.3 — 05 \Y
Output high voltage* Vo SCK, V=10 — — V  —lgg=1.0mA

SO
Output low voltage* Vg SCK, — — 04 V g =05mA

SO
Input/output [ RESET, — — 1 MA  Vj;=0Vio Ve 1
leakage current INT, SCK*,

SI*, SO*

0OSC,
Current dissipation ¢ Vee — — 3.5 mA Vec=5Y, 2,5
in active mode fosc =4 MHz

ICMP* VCC —_ -_— 55 mA Vcc =5V, 3,5
Comparator active

Current dissipation Iggy Vee — — 1.7 mA Vec=5V, 4,5
in standby mode fosc =4 MHz
Current dissipation Igyop Vee — — 10 KA ViymEsET) =
in stop mode Vee — 0.3 Vio Ve,

Vin(TEST) =0Vto03V

Stop mode Vstop Vee 2 - —_ v
retaining voltage

Notes on next page.
* Applies to HD404222.

291
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DC Characteristics (Voo =3.5 V0 6.0 V, GND =0V, T, = <20°C to +75°C) (cont)

Item Symbol Pin Min Typ Max Unit Test Condition Notes
Input high voitage* Viya COMP;, VCii+0.1 — —_ v
COMP,
Input low voltage*  Vya COMPy, © —_ VCg—0.1 V
COMP,
Comparator input ~ VC, g Vet [o] — Vge-12 V
reference voltage
scope*
Deviation of internal Vgrg — 0.1 — 0.1 \ Vec=45Vto 6
reference voltage* 6.0V

Notes: 1. Excluding output buffer current and pull-up MOS current.
2. lgg is the source current when no I/O current is flowing while the MCU is in reset state.
- Test conditions: MCU: Reset
Pins: RESET at GND, TEST at GND
Do to 013, R1, R2 at Vcc
3. lemp is the source current when no O current is flowing while the MCU comparator is in
operation.
Test conditions: MCU: Comparator active
Pins: RESET at Vg, TEST at GND
Dgto Dg, Dys, Dy3, R1, R2 at V¢
Dgto Dyy at GND
4. Igpy is the source current when no IO current is flowing while the MCU timer is in operation.
Test conditions: MCU: IO same as at reset
Standby mode
Pins: RESET at V¢
TEST at GND
Dgto Dya, R1, R2 at Vee
5. Powaer dissipation is in proportion to fogc while the MCU is operating or is in standby mode.
The value of the dissipation current when fgsc = x MHz is given by the following equation:
Maximum value (fogc = X MHZ) = x/4 x maximum value (fogc = 4 MHZz)
6. The reference voltage is the expected internal VC 4 voltage selected by the reference voltage
select register (RSR).
Example: when RSR = $1 reference voltage is 2/11 x V¢g.
* Applies to HD404222.

B yy9L204 0047437 128 WA _—
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Input/Output Characteristics (Vee=3.5V t06.0 V,GND =0V, T, =-20°C to +75°C )

Item Symbol Pin Min Typ Max Unit Test Condition Note
Input high voltage Vi Do-Dy3. 0.7V — Vee +03 V
R1, R2
Input low voitage Vi Dy-Dy3, -03 — 0.3V¢ee v
R1, R2
Output hlgh vohage VOH DO—D13, VCC -1.0 — -_ Vv —loy=1.0mA 1
R1, R2
Output low voltage VoL Do—Dy3, — — 0.4 \ lop =05 mA
R1, R2
D12, D13, — -_ 2 \ IOL =15 mA,
R1, R2 Vec=45Vto
6.0V
Input/output leakage |l | Do-Dy3, — — 1 MA Vi3 =0Vito Ve 2
current R1, R2
Puil-up MOS current  —lpy Do-Dy3, 40 80 160 MA Voo =5V, 3
R1, R2 Vi,=0V

Notes: 1. For IO pins selected as CMOS output by mask option.
2. Excluding output buffer current and pull-up MOS current.
3. Applies to IO pins selected as with pull-up MOS by mask option.

B L449L204 OO4?438 OL4 WH
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AC Characteristics (Voc=3.5V 10 6.0 V,GND =0V, T, =-20°C to +75°C)

stabilization time*

tem Symbol Pin Min Typ Max Unit Test Condition Note
Oscillation fosc 0OsC,, 1 4 4.5 MHz Ceramic oscillator
frequency 0sC 7 —_ 3 MHz Resistor oscillator

Ri =20 kQ +1%
Instruction cycle teye —_ 0.89 1 4 ps Ceramic oscillator
time divided by 4

133 — 4 us Resistor oscillator

divided by 4
Oscillator tac 0sCy, — — 20 ms Ceramic oscillator 1
stabilization time 0sC; — — 05 ms  Resistor oscillator
Capacitance Cre 0s¢C,, — — 1 pF

- between pins 0SsC,

External clock high  tcpn, 0sC, 92 — —_ ns 2
and low widths tepL
External clock tcpr 0SC, —_ -_— 20 ns 2
rise time
External clock tept 0SC, —_ _ 20 ns 2
tail time
INT high width tn INT 2 b — tcyc 3
INT low width tiL INT 2 — - teye 3
ﬁEgET low width tRSTL REgET 2 —_ — tcyc 4
RESET rise time tasTr RESET — — 20 ms 4
Input capacitance Cin Allpins — —_ 15 pF t=1MHz, V=0V,

Ta=25°C
Comparator tcste COMP, — — 2 teye

Notes: 1. The oscillator stabilization time is the period from when V¢ reaches its minimum allowable
voltage (3.5 V) at power-on until when the oscillator stabilizes, or after RESET goes low. At
power-on or stop moda recovery, RESET must be kept low for at least tgc. Since tpc depends

on the ceramic oscillator’s circuit constant and stray capacitance, consult with the ceramic oscil-

lator manufacturer when designing the reset circuit.

Refer to figure 29.
Refer to figure 30.
Refer to figure 31.

*hwR

Applies to HD404222.
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HD404202 Series’HD404222 Series

Serial Interface Timing Characteristics (HD404222: Vee=3.5V106.0V,GND =0V, T, =-20°C to
+75°C)

During Transmit Clock Qutput

Item Symbo!  Pin Min Typ Max Unit Test Condition Note
Transmit clock tseye SCK 1 - — toye Load shownin 1
cycle time figure 33
Transmit clock high  tgekp, SCK 04 — —_ tseye Load shown in 1
and low widths tsckL figure 33
Transmit clock rise  tgek,, 8CK — — 100 ns Load shown in 1
and fall times tscue figure 33
Serial output data toso SO — — 250 ns Load shown in 1
delay time figure 33
Serial input data tss) Sl 300 — — ns 1
setup time
Serial input data thst Si 150 — — ns 1
hold time
During Transmit Clock Input
item Symbol  Pin Min Typ Max Unit Test Condition Note
Transmit clock tsoyc 8CK 1 — — teye 1
cycle time
Transmit clock hlgh tSCKH' §EK 04 —_ —_ tscyc 1
and low widths tsckL
Transmit clock rise  tgck,, SCK — — 100 ns 1
and fall times tsckt
Serial output data toso SO — — 250 ns Load shown in 1
delay time figure 33
Serial input data tss) Si 3060 — —_ ns 1
setup time
Serial input data thsi Sl 150 — - ns 1
hold time
Note: 1. Refer to figure 32,

B 4496204 OO47440 712 IE 511 Hitachi
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HD404202 Series/HD404222 Series

HD40L4201, HD40L.4202, HD40L 4222 Electrical Characteristics
DC Characteristics (Voe =2.5V t0 6.0 V, GND =0V, T, = -20°C to +75°C)

iem Symbol Pin Min Typ Max Unit Test Condition Notes
Input high voltage Vi RESET, 0.9Vgc —  Vgc+03 V
INT, SCK*
Si* 0.9Vee — Vee+03 V
OSC1 Vcc -03 — Vcc +0.3 \
Input low voltage ViL RESET, -0.3 —  0.2Vcc \'
INT, SCK*
Si* -0.3 — 02V¢c v
0OSC, -0.3 — 03 v
Output high voltage* Voy SCK, Ve =05 — — \ =loy = 0.5 mA
SO
Qutput low voltage* Vg SCK, — — 04 v lop = 0.5 mA
SO
Input/output [l RESET, — — 1 A Viy=0Vito Ve 1
leakage current INT, SCK*
SI*, SO*,
(o {0
Current dissipation lcc Veo — - 1 mA Vec=3V, 2,5
in active mode fosc = 1 MHz
ICMP* Vcc —_ —_ 1.6 mA VCC =3 V, 3, 5
fosc =1 MHz
Comparator active
Current dissipation lggy Vee — — 05 mA Vec=3YV, 4,5
in standby mode fosc =1 MHz
Current dissipation Istop  Vee — — 10 HA Vi REsen =
in stop mode Vec - 0.3 Vie Vee,
Vin(TEST) =0Vto03V
Stop mode Vstor Vec 2 —_ —_— v
retaining voltage
Notes on next page.
512 Hitachi
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HD404202 Series’HD404222 Series

DC Characteristics (Voe=2.5V106.0 V,GND =0V, T, = -20°C to +75°C) (cont)

item Symbol Pin Min Typ Max Unit Test Condition  Notes
Input high voltage* Va COMP,, VC,+01 — — v
COMP,
Input low voltage* VA COMP,, © —  VGC-0.1 V
COMP,
Comparator input ~ VC,qf Viet 0 — Vee—-12 V
reference voltage
scope*
Deviation of internal Voeg — -0.1 — 041 \' Vecc=45Vto 6
reference voltage* 6.0V

Notes: 1. Excluding output buffer current and pull-up MOS current.
2. Icc is the source current when no I/0 current is flowing while the MCU is in reset state,
Test conditions: MCU: Reset
Pins: RESET at GND, TEST at GND
DU to 013, R1. R2 at VCC
3. lcmp is the source current when no I/O current is flowing while the MCU comparator is in
operation.
Test conditions: MCU: Comparator active
Pins: RESET at V¢, TEST at GND
Do to De, D12, D13, R1, R2 at VCC
Dg to D“ at GND
4. Ispy is the source current when no /O current is flowing while the MCU timer is in operation.
Test conditions: MCU: IO same as at teset
Standby mode
Pins: RESET at V¢
TEST at GND
Do to D43, R1, R2 at V¢
5. Power dissipation is in proportion to {og¢ while the MCU is operating or is in standby mode.
The value of the dissipation current when foge = x MHz is given by the following equation:
Maximum value (foge = x MHz) = x/4 x maximum value (fogc = 1 MHz)
6. The reference voltage is the expected internal VC, voltage selected by the reference voltage
select register (RSR).
Example: when RSR = $1 reference voltage is 2/11 x Vgc.
* Applies to HD40L4222,

B 4u9L204 00u?74u2 595 1A 513 Hitachi
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HD404202 Series/HD404222 Series

Input/Output Characteristics (Vcc=2.5Vt06.0 V,GND =0V, T, =-20°C to +75°C))

item Symbol Pin Min Typ Max Unit Test Condition Note
Input high voltage Vi Do—Di3, 0.7Vcc -_ Vec+03 V
R1, R2
Input low voltage Vi DyD,3 0.3 — 0.3Vee \
R1, R2
Output high voltage  Vgy DoDia, Vec—-05 — — v ~loy=05mA 1
R1, R2
Output low voltage VoL DyDja. — — 0.4 \ lo, =0.4 mA
R1, R2
D45 D43, — -_ 2 \ loL = 15 mA,
Ri . R2 Vcc =4.5Vto
6.0V
- Input/output leakage  [iy| DoDia. — — 1 BA  Vi;=0VtoVge 2
current R1, R2
Pull-up MOS current  ~lpy Do-D43. 10 25 60 pA Ve =3V, 3
R1, R2 Vin=0V

Notes: 1. For I/O pins selected as CMOS output by mask option.
2. Excluding output buffer current and pull-up MOS current.
3. Applies to VO pins selected as with pull-up MOS by mask option.

B 4495204 0047443 42l HE 514 Hitachi
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HD404202 SeriessfHD404222 Series

AC Characteristics (Vcc=2.5Vt06.0 V,GND =0V, To =-20°C to +75°C)

item Symbol Pin Min Typ Max Unit Test Condition Note

Oscillation fosc OsC;, 04 1 1.125 MHz Ceramic oscillator

frequency 0OSC,

Instruction cycle teye — 355 4 10 ps Ceramic oscillator

time divided by 4

Osciilator tre 0sC;, — — 20 ms Ceramic oscillator 1

stabilization time 0SsC,

External clock high  topy, 0SsC, 425 — - ns 2

and low widths top

External clock tepr 0SC, — — 20 ns 2

rise time

External clock tept 0SC, — - 20 ns 2

fall time

INT high width tH INT 2 - — teye 3

INT tow width tL INT 2 — — teye 3

RESET low width  tpsy RESET 2 — = e 4

RESET rise time trsTr RESET — — 20 ms 4

Input capacitance Cin Allpins — — 15 pF f=1MHz, V,,=0V,
T,=25°C

Comparator teste COMP, — —_ 2 teyc

stabilization time*

Notes: 1. The oscillator stabilization time is the period from when Vee reaches its minimum allowable
voltage (2.5 V) at power-on until when the oscillator stabilizes, or after RESET goes low. At
power-on or stop mode recovery, RESET must be kept low for at least tpc- Since tpe depends
on the ceramic oscillator’s circuit constant and stray capacitance, consult with the ceramic oscil-
lator manufacturer when designing the reset circuit.

Refer to figure 29.

Refer to figure 30.

Refer to figure 31.

Applies to HD40L4222.

*RWN
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HD404202 Series/rHD404222 Series

Serial Interface Timing Characteristics (Vcc=2.5V t06.0 V,GND =0 V, T, = -20°C to +75°C)

During Transmit Clock Output

kem Symbol  Pin Min Typ Max Unit Test Condition Note

Transmit clock tseye SCK 1 — —_ teyc  Load shownin 1 ,

cycle time figure 33

Transmit clock high  tgckh, SCK 04 — — tseyc Load showniin 1

and low widths tsckL figure 33

Transmit clock rise  tgcky, SCK — — 300 ns Load shown in 1

and fall times tscks figure 33

Serial output data toso SO — — 600 ns Load shown in 1

delay time figure 33

Serial input data tss) Sl 1000 — — ns 1
- setup time

Serial input data ths) Si 500 — — ns 1

hold time

During Transmit Clock Input

item Symbol  Pin Min Typ Max Unit Test Condition Note

Transmit clock tseye SCK 1 — - teye 1

cycie time

Transmit clock high  tgckH. SCK 0.4 — - tseyc 1

and low widths tsckL

Transmit clock rise  tgoe SCK — — 300 ns 1

and fall times tsekt

Serial output data tpso SO — —_ 600 ns Load shown in 1

delay time figure 33

Serial input data tss1 Si 1000 — - ns 1

setup time

Serial input data ths) Si 500 — — ns 1

hold time

Note: 1. Refer to figure 32.
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HD404202 Series/rHD404222 Series

HD4074224 Electrical Characteristics

DC Characteristics (Vo =27 Vt0 5.5 V,GND =0 V, T, =-20°C to +75°C)

ltem Symbol Pin Min Typ Max Unit  Test Condition Notes
Input high VIH RESET, O.QVCC - Vee + 0.3 \
voltage SCK, INT
Sl 0,7Vcc -_ Vcc +0.3 \'J
OSC, Vee~03 — Vee+03  V 27V<Vee <35V
Vcc -05 — VCC +0.3 \ 3.5V« VCC <55V
Input low Vi RESET, -03 — 0.2Vee \Y
voltage SCK, INT
Sl -0.3 — 0.3Vee \
OSC; -0.3 — 0.3 \ 27V<Vec <35V
-0.3 — 05 % 35V<Vee<55V
Output hlgh VOH SCK, SO VCC -05 — —_ Vv 27V< VCC <35V
voltage —lop=05mA
Vee—-1.0 — —_ \ 35V V<55V
- lOH =1.0mA
Output low VoL SCK,SO — — 0.4 \Y loL =0.5 mA
voltage
Inputioutput |l | RESET, — — 1 nA Vin=0Vto Ve 1
leakage SCK, INT,
current Sl, SO,
OSC,
Current lec Vee — — 4.2 mA Vec=5V, 2,5
dissipation fosc = 4 MHz
in a:tlve — —_ 1 mA Vec =3V, 2,5
mode fosc = 1 MHz
lemp Vee —_ — 6.5 mA Vec =5V, 3,5
fosc =4 MHZ,
comparator active
-—_ et 1.6 mA VCC =3V, 3,5
fosc =1MHz
comparator active
Current lsgy Vee — — 2 mA Vec =5V, 4,5
dissipation fosc = 4 MHz
::‘ Os;aendby _ —_ 0.5 mA Vee =3V, 4,5
fOSC =1 MHz
Current 's‘rop VCC —_— — 10 HA Vin(ﬁE_T) =
dissipation VCC -03Vto Vcc
in stop mode Vin(TesT) =
OVtoo3V
Stop mode Vstop VCC 2 — — \
retaining
voltage

Notes on next page.
M 4496204 QO4?7?4u4b 130 WM 517 Hitachi
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HD404202 Series/HD404222 Series

DC Characteristics (Vcc=2.7Vt05.5V,GND =0V, T, = -20°C to +75°C) (cont)

tem Symbol Pin Min Typ Max Unit Test Condition Notes
input high Vina COMP,, VC+01 —  — v '

voltage COMP,

lnput low VILA COMPo, 0 — VCref -0.1 Vv

voltage COMP,

Comparator VG, Vief 0 — Vec—1.2 Vv

input

reference

voltage scope

Deviation of Vgfg — -0.1 — 0.1 \ Vec=45Vto 6
internal 55V

reference

- voltage

Notes: 1. Excluding output buffer current and pull-up MOS current.
2. lgc is the source current when no 1/O current is flowing while the MCU is in reset state.
Test conditions: MCU: Reset
Pins: RESET at GND, TEST at GND
Do to 013, R1, R2 at Vcc
3. lcmp is the source current when no 1O current is flowing while the MCU comparator is in
operation.
Test conditions: MCU: Comparator active
Pins: RESET at V¢, TEST at GND
Do to D&, D12, D13, R', R2 at Vcc
Dg to D“ at GND
4. lggy is the source current when no I/O current is flowing while the MCU timer is in operation.
Test conditions: MCU: YO same as at reset
Standby mode
Pins: RESET at V¢, TEST at GND
Dg to D43, R1, R2 at Ve
5. Power dissipation is in proportion to fogc while the MCU is operating or is in standby mode.
The value of the dissipation current when fogc = x MHz is given by the following equation:
Maximum value (fogc = X MHz) = x/4 x maximum value (fgsc = 4 MHz)
6. The reference voltage is the expected internal VC,¢; voltage selected by the reference voltage
select register (RSR).
Example: When RSR = $1, the reference voltage is 2/11 x V¢c.

M 4496204 004?447 077 EE 518 Hitachi
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HD404202 SeriessrHD404222 Series

Input/Output Characteristics (Vo =2.7 V10 5.5V, GND =0 V, T, =-20°C to +75°C)

item Symbol Pin Min Typ Max Unit  Test Condition Note
lnput high VIH DO—D13, 0-7VCC -—_ Vcc +0.3 \
voltage R1, R2
Input low V"_ DO—D13, -0.3 — 0'3VCC \)
voitage R1, R2
Output low VoL Dg-Di3. — — 0.4 ) loL = 0.5 mA
voltage R1, R2

012, D13, _ _— 2 \ IOL =15 mA.

R1, R2 Vec=45Vto55V
Input/output |l | Dg-Dy3, — — 1 HA Vin =0 Vo Vee 1
leakage R1, R2
current
Pull-up MOS  -lp, Do-D43, 40 80 160 HA Vee=5V,Vi,=0V
current RL.R2 75 25 60 BA  Voo=3V,V,-0V

Note: 1. Excluding output buffer current and pull-up MOS current.
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HD404202 Series/HD404222 Series

AC Characteristics (Vcc =27 Vto5.5V,GND =0 V, T, = -20°C to +75°C)

item Symbol Pin Min Typ Max Unit Test Condition Note

Oscillation fosc OSC,4, 1 4 4.5 MHz Vee=35Vto55V

frequency (ceramic 0SC2 64 1 1125 MHz Vgc=27V1035V

oscillator)

Instruction cycle teye — 0.89 1 4 us Vee=35Vto55V

time (ceramic divided by 4

oscillator) 355 4 10 us Vec=27V1035V
divided by 4

Oscillator the oscy, — — 20 ms 1

stabilization time 0SsC,

{ceramic

oscillator)

- Oscillation fosc 0sCy, 1 — 3 MHz Vcc=35Vto55V
frequency (resistor 0OSC, Ri=20kQ + 1%
oscillator)

Instruction cycle teye - 1.33 — 4 s Vec=35Vto55V

time (resistor divided by 4

oscillator)

Oscillator tre 0sC,, — —_ 0.5 ms Vee=35Vto55V

stabilization time 0SCs,

(resistor oscillator)

Capacitance Cgre 0sC;, — — 1 pF Vec=35Vto55V

between pins 0SsC,

External clock tcpH, 0OSC, 92 —_ — ns Vec=35Vto55V 2

high and low widths  tcp, 425 — —  ns  Vgg=27Vto35V

External clock rise  tep, OSC, — — 20 ns 2

time

External clock fall tept 0SC, — _ 20 ns 2

time

INT high width tiy INT 2 - — teye 3

INT low width t INT 2 - = teye 3

RESET low width ‘RSTL RESET 2 _ —_ ‘CYC 4

RESET rise time trsTr RESET — — 20 ms 4

Input capacitance Cin TEST —_ - 180 pF =1MHz, V=0V,
Others — — 15 pF Ta=25°C

Comparator tcsTe COMP, — — 2 teye

stabilization time

Notes: 1. The oscillator stabilization time is the period from when V¢ reaches its minimum aliowable
voltage (3.5 V) at power-on to when the oscillator stabilizes, or after RESET goes low. At
power-on or stop mode release, RESET must be kept low for at least tge. Since tgg depends on
the ceramic oscillator’s circuit constant and stray capacitance, consult with the ceramic oscillator
manufacturer when designing the reset circuit.

2. Refer to figure 29.
3. Refer to figure 30.
4. Refer to figure 31.
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HD404202 Series/HD404222 Series

Serial Interface Timing Characteristics (Vcc=2.7Vto 5.5V, GND =0 V, T, =-20°C to +75°C)

During Transmit Clock Qutput

Item Symbol Pin Min Typ Max Unit Test Condition Note
Transmit clock tseye SCK 1 — — teye Load shown in 1
cycle time figure 33
Transmit clock tsckHs SCK 0.4 —_ — tseyc Load shown in 1
high and low tsckL figure 33
widths
Transmit clock tsckn SCK - — 100 ns Vec=3.5Vto 55V, 1
rise and fall times tgcys load shown in figure 33
_— _— 300 ns VCC =27Vto 3.5 V, 1
load shown in figure 33
Serial output oso SO — — 250 ns Vec=3.5Vtos55Y, 1
data delay time load shown in figure 33
—_ —_ 600 ns VCC =27Vto 35 V, 1
load shown in figure 33
Serial input tssi Si 300 — — ns Vec=35Vto55V 1
data setup time 1000 — —  ns Vec =2.7V1035V 1
Serial input thsi St 150 — — ns Ve =35Vto55YV 1
data hold time 500 —  — ns Vec=27V1035V 1
During Transmit Clock Input
em Symbol Pin Min Typ Max Unit Test Condition Note
Transmit clock tseye SCK 1 — — teye 1
cycle time
Transmit clock tSCKH: SCK 0.4 — — tseye 1
hlgh and low tSCKL
widths
Transmit clock tscke SCK — — 100 ns Ve =35Vt 55V 1
rise and fall times tgcoks _ — 300 ns Vee =27 V1035V 1
Serial output tpso SO —_ — 250 ns Vee=35Vto55Y, 1
data delay time load shown in figure 33
- — 600 ns Ve =27V1io 35V, 1
load shown in figure 33
Serial input tsg) Si 300 — — ns Vee=35Vio55V 1
data setup time 1000 —  — s Vec=27V1035V 1
Serial input thsi Sl 150 — — ns Vec=35Vto55YV 1
data hold time 500 —  —  ns Vec=27V1035V 1
Note: 1. Refer to figure 32.
B 449L204 0047450 bbbl W 521 Hitachi
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HD404202 Series/fHD404222 Series

OSCy

HD404201, HD404202, HD404222, HD4074224 (3.5 V<Vgc <5.5V)

1ffcp |
Voo -05V topy
05V topH
topr—o] fo tept

HD40L4201, HD40L4202, HD40L4222, HD4074224 (2.7 V<V € 3.5 V)

0.2Vee £

tep |
Voc -03V | f y tee,
OSCq 03V JZ tepu
tCPr—] o | b tepr
Figure 29 External Clock Timing
0.9Vee 1 t
NT 71( H 5‘5 | L 1/

Figure 30 Interrupt Timing

t
0.2Vee
tRsTs

Figure 31 RESET Timing
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HD404202 SeriessfHD404222 Series

lSgc )
SCK Vg —0.5V (0.9Vcee)* IscrL Z‘ \
cc—9. -IVCC t
0.4V (0.2Vee )* tsowr | T Etson ] 7
— toso
Vec—05V X ﬂ/ /\:
SO 04V
tssi thsi

0.7Vce

Note: * Ve — 0.5 V and 0.4 V are the threshold voltages for transmit clock output.
0.9Vcc and 0.2Vcc are the threshold voltages for transmit clock input.

Figure 32 Serial Interface Timing

Vee

T D Ry

est A

point oG l K

c = R

D: 1520740
RL: 2.6kQ
Ry: 12kQ
C: 30pF

Figure 33 Timing Load Circuit
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HD404202 SeriessfHD404222 Series

Electrical Characteristics (Reference data)

Voo =50V
=20 kQ cc .
40 18;-—201075" Ta--20t0 75

ol
o

g
©

Oscillation frequency (MHz)
:
|
H
Oscillation frequency (MHz)
N

min. e ] ‘\

_
/

0.0 N s " N . N "
3.0 4.0 5.0 6.0 7.0 [} 10 20 30 40

Vee (V) Ry (kQ)

Resistor oscillator characteristics (1) Resistor oscillator characteristics (2)
Oscillator frequency v.s. Vg (Ry = 20 kQ) Oscillator frequency v.s. Ry (Ve =5.0 V)

Vg =35V Ve =60V
Ta=—2010 75° T, =—2010 75°

Oscillation frequency (MHz)
7
ot
Oscillation frequency (MHz)
L)
L

min. min,

0 10 20 30 40 50 0 10 20 30 40
Ry (kQ) Ay (k)

Resistor oscillator characteristics (3) Resistor oscillator characteristics (4)
Oscillator frequency v.s. Ry (Vcc = 3.5 V) Oscillator frequency v.s. Ry (V¢ = 6.0 V)
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HD404202 SeriessfHD404222 Series

Notes On ROM QOut

Please pay attention to the following items regard-  data size is required to change ROM data to mask
ing ROM out. manufacturing data since the program used is for a

2-kword version,
On ROM out, fill the ROM area indicated below

with 1s to create the same data size as 2-kword This limitation apply to the case of using EPROM
versions (HD404202, HD40L4202). A 2-kword and the case of using data base.

ROM 2 kwords version:
HD404201, HD40L4201
Address $0800 to $OFFF

$0000
Vector address
$0009
$000A | | »
Zero-page subroutine
{64 words)
$003F
$0040
' Pattern and program
(2048 words)
$03FF

$0400

Fill this area with all 1s

$O7FF

B 4496204 OO47454 207 EE 525 Hitachi
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HD404202 Series/fHD404222 Series

HD404201/HD40L4201/HD404202/HD40L4202 Option List

Please check off the appropriate applications and Order date
enter the necessary information.
Customer name
Department
Name
1. ROM Size ROM code name
O 5-V operation: HD404201 1-kword LSl type name
] Low-voltage operation: HD40L4201
O s-V operation: HD404202 2-kword
0 Low-voltage operation: HD40L4202
- 2. I/O Options
A: Without pull-up MOS (open-drain NMOS); B: With puli-up MOS; C: CMOS (cannot be used as input)
. I/O option . /0 option
P {/[e]
in name A B c Pin name 110 A 5 c

Do o D11 1o

D1 110 D12 1o

D2 o D13 o

D3 11O R10 o

D4 [l{e] R B 1o

D5 170 R12 e}

D6 fe) R13 1o

D7 17O R20 48]

D8 o R2 R21 o

D9 70 R22 o

D10 o R23 o

3. ROM Code Media

Piease 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).

{J EPROM: The upper bits and lower bits are mixed together. The upper five bits and lower five bits
are programmed to the same EPROM in alternating order (i.e., LULULU...).

] EPROM: The upper bits and lower bits are separated. The upper five bits and lower five bits are
programmed to different EPROMS.

4. System Oscillator (OSC1 and OSC2)
HD404201/HD404202 HD40L4201/HD40L4202
[ External clock f= MHz | [ External clock

O Resistor f= MHz
O Ceramic oscillator f= MHz | O Ceramic oscillator
5. Stop Mode 6. Package
O Used [0 DP-28S
O Not used O FP-28DA
d FP-30D
B 4496204 004?455 143 ER 526 Hitachi
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HD404202 SeriessrHD404222 Series

HD404222/HD40L4222 Option List

Please check off the appropriate applications and Order date
enter the necessary information.
Customer name
Department
Name
1. ROM Size ROM code name
O 5-V operation: HD404222 LS| type name

O Low-voltage operation: HD40L.4222

2. /O Options
A: Without pull-up MOS (open-drain NMOS); B: With pull-up MOS; C: CMOS (cannot be used as input)

Pin name 1o A Vo ;ptlon S Pin name Vo i o ;P“On .
DO /o] D11 170
D1 11O D12 11O
D2 110 D13 l{e]
D3 110 R10 /0O
D4 110 R1 R11 1O
DS O R12 /(o]
D6 /8] R13 /O
D7 [e] R20 110
D8 110 R2 R21 110
D9 /o] R22 /0
D10 110 R23 170

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 five bits
are programmed to the same EPROM in alternating order (i.e., LULULU...).

O EPROM: The upper bits and lower bits are separated. The upper five bits and lower five bits are
programmed to different EPROMS.

4. System Oscillator (OSC1 and OSC2)

HD404222 HD40L4222
I External clock f= MHz | [J External clock
O Resistor f= MHz

[J Ceramic oscillator f=

5. Timer A 6. Stop Mode 7. Package

O Free-running timer operation O Used O DP-28s

O Watchdog timer operation [J Not used 0 FP-28DA

O FP-30D
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