


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HD63701X0,HD637A01X0,HD637B01X0

Ad:::suc':?::: & ‘Cvcles Cy;le Address Bus ‘ R/W ' RD TWR‘ [ TR l Data Bus
IMPLIED
WA 1 Op Code Address+ 1 1 0 1 1 Next Op Code
2 FFFF 1 1 1 1 Restart Address (LSB)
3 Stack Pointer 0 1 ] 1 Return Address (LSB)
4 Stack Pointer—1 [o] 1 0 1 Return Address (MSB)
9 5 Stack Pointer—2 [¢] 1 0] 1 Index Register (LSB)
6 Stack Pointer—3 o] 1 0 1 Index Register (MSB)
7 Stack Pointer—4 0 1 0 1 Accumulator A
8 Stack Pointer—5 ] 1 o 1 Accumulator B
9 Stack Pointer—6 0 1 0 1 Conditional Code Register
RTI 1 Op Code Address+ 1 1 ] 1 1 Next Op Code
2 FFFF 1 1 1 1 Restart Address (LSB)
3 Stack Pointer+1 1 o 1 1 Conditional Code Register
4 Stack Pointer +2 1 0 1 1 Accumulator B
10 5 Stack Pointer+3 1 0 1 1 Accumulator A
6 Stack Pointer+4 1 0] 1 1 index Register (MSB)
7 Stack Pointer +§ 1 o] 1 1 Index Register (LSB)
8 Stack Pointer +6 1 [s] 1 1 Return Address (MSB)
9 Stack Pointer+7 1 0 1 1 Return Address (LSB)
10 Return Address 1 0 1 0 First Op Code of Return Routine
SwWi 1 Op Code Address+ 1 1 3] 1 1 Next Op Code
2 FFFF 1 1 1 1 Restart Address (LSB)
3 Stack Pointer o 1 0 1 Return Address (LSB)
4 Stack Pointer —1 o] 1 0] 1 Return Address (MSB)
5 Stack Pointer —2 o] 1 (4] t index Register (LSB)
12 6 Stack Pointer —3 o 1 o) 1 Index Register (MSB)
7 Stack Pointer —4 0 1 0 1 Accumulator A
8 Stack Pointer —5 o} 1 o 1 Accumulator B
S Stack Pointer —6 (o] 1 0 1 Conditional Code Register
10 Vector Address FFFA 1 o] 1 1 Address of SW! Routine (MSB)
n Vector Address FFFB 1 0 1 1 Address of SWI Routine (LSB)
12 Address of SWI Routine 1 0 1 0 First Op Code of SW! Routine
SLP 1 Op Code Address+1 1 0 1 1 Next Op Code
% FFFF 1 1 1 1 Restart Address (LSB)
4 SleleD
3 FFFF 1 1 1 1 Restart Address (LSB)
4 Op Code Address+ 1 1 0 1 0 Next Op Code
RELATIVE
BCC BCS 1 Op Code Address+ 1 1 0 1 1 Branch Offset
BEQ BGE 3 2 FFFF 1 1 1 1 Restart Address (LSB)
BGT BHI 3 Branch Address - Test="1" 1 o 1 o First Op Code of Branch Routine
BLE BLS Op Code Address+1:--Test="0" Next Op Code
BLT BMT
BNE BPL
BRA BRN
BvVC BVS
BSR 1 Op Code Address+ 1 1 9] 1 1 Offset
2 FFFF 1 1 1 1 Restart Address (LSB)
5 3 Stack Pointer o] 1 o] 1 Return Address {LSB)
4 Stack Pointer—1 0 1 o] 1 Return Address (MSB)
5 Branch Address 1 0 1 0 First Op Code of Subroutine
m APPLICATION NOTES The memory cell will be discharged by;
@Exposure to ultraviolet light; discharged by photo emit-
® The EPROM Prog ing and Mai ting electrons (erasure principle)

(1) The EPROM Programming and Data Retention
An EPROM memory cell is programmed by hot electrons
injected to the floating gate with applying high voltage at the
control gate and the drain. The electrons have been trapped
by the potential barrier at the polysilicon-oxide (SiO,) by
which the floating gate is completely sorrounded. The pro-
grammed cell becomes a “‘0”.

Heat; discharged by thermal emitting electrons

Applied with high voltage; discharged by high electric
field. Charge loss from the normal cell by case O or

is negligible. But if there are some defects at the SiO,, the
cell will be rapidly discharged through the defects. Such a
defective part is rejected by manufacturing screenings.

The erased, or discharged, cell is a

G HITACHI
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HD63701X0,HD637A01X0,HD637B01X0

Si0;

, Control gate
Floating gate
::x::] /Drain

Nt N*

Source

The programmed cell (*‘0"")

Control gate
SiO;
Floating gate

\ /Drain
Nt e/ Nt

Source

The erased cell (“1”)
Figure 30 Cross-section of An EPROM Memory Cell

(2) Precaution of the EPROM Programming

The EPROM memory cell should be programmed with
the specified voltage and timing. The higher program voltage
Vpp or the longer program pulse width tpw is applied, ghe
more will be the quantity of electrons injected to the floating
gate. However, a p-n junction will be broken permanently if
Vpp is applied to more than maximum ratings. Especially

Failure
Programming and Vsrificatﬂ——————

Baking (Vce and Vpp not applied)
150°C+10°C, 48 hrs 1§ hrs*

Failure
Re-verify at Vcc = 4.5V and 5.5VJ__——‘

Figure 31

(Caution) If the user experiences several consecutive program-

ming failures, from same EPROM programmer, after
following the recommended screening procedure, thep
call Hitachi.

3)

@)

Vpp overshoot of an EPROM programmer should t
checked.

Negative-noise to device pins may cause a parasitic tra
sistor effect and reduce the breakdown voltage.

Precaution for using the MCU in the ceramic package with
window

Static charge on the window surface may adversely affe
the function of the MCU. The charge will be caused by rul
bing the window with plastics or dry cloths, or touching
charged body on it. They can be discharged by exposure 1
ultraviolet light for a short time. It is recommended to pr¢
gram the memory cell again after exposure, since the ele:
trons trapped at the floating gate will reduce. The methoc
to prevent static charge on the window are follows.

(D Connect the body of an operator to the ground.

(2 Do not rub the window with plastics or dry cloths.
(3 Do not use coolant sprays which contain some ions.
(@ Use a conductive opaque label.

The data stored in EPROM may be losed or the MC!
may malfunction by photocurrent if the MCU is exposed {
strong light like a fluorescent lamp or the sunlight. There
fore, it is recommended to cover the window with an opaqu
label.

Screening procedure of the MCU in the plastic package

In general, any standard manufacturing screening
semiconductor devices will make initial failures rejected an
improve reliability. The bake procedure for EPROM device
accelerates any electron leakage at the floating gate. Th
manufacturer tests the CPU, RAM, I/O and other logi
functions in the EPROM on-chip MCU in the plastic pack
age at wafer sort and final test, and rejects any devices whic
do not pass the tests. It is impossible, however, to reject EF
ROM defects at final test, since the EPROM memory poi
tion cannot be completely tested after molding in the plasti
package. Therefore, it is recommended that the screenin
procedure shown Fig. 31 after programming EPROM poi
tion.

1. Check device handling
2. Check EPROM programmer
with the hermetic type

!

I Contact Hitachi 1

* Baking time should be
measured after oven
temperature reaching at 150°C.

Recommended Screening Procedure of the MCU in The Plastic Package

(5) EPROM programmers and socket adapters

EPROM programmers and socket adapters which are rec
ommended for the HD63701X0 are shown Table 21.

A socket adapter is a tool to convert from 64-pin socke
to standard 24-pin socket.

@ HITACHI
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Table 21 EPROM Programmers and Socket Adapters for the HD63701X0
EPROM Programmer Socket Adapter
Maker Type No. Maker Type No.
DATA 1/0 (USA) 121A/1218 Hitachi Ltd. HE67PWAO1A
s 29A/298B Data /0 HD63701X0
{for 29A/29B)
PKW-1000 . .
AVAL CORP. (JAPAN) PKW-7000 Hitachi Ltd. H67PWAO1A
. h M1863
Umppoy cctronics fne- M1866 Hitachi Ltd. H67PWAO1B
7GU-2700

® Write only Register

When a write-only register such as the DDR of the port is
read by the MPU, “$FF”’ always appears on the data bus. Note
that when an instruction which reads the memory contents and
does some arithmetic operation on the contents of the write-only
register, it always gets $FF as the arithmetic and logical results.
AIM, OIM and EIM instructions are unable to apply especially
for the bit manipulation of the DDR of the I/0 port.

® Trap Interrupt

When execution an RTI instruction at the end of the interrupt
routine, trap interrupt different from other interrupts returns to
the address where the trap interrupt was generated. Attention is
necessary when using several trap interrupts in the program. See
Fig. 32 and 33 for details.

- F
B
FFO1 OPn
FFO2 Operand
Trap interrupt
FFO3| Undefinition
FFO4 OPn+1 c
& &

Figure 32 Fetching an Undefined Op-code

After executing OPn instruction, the HD63701XO0 fetches and
decodes and undefined op-code inside to generate a trap inter-
rupt. When RTI instruction is executed in this trap interrupt
servicing routine, the HD63701X0 will set $FF03 in PC, fetch
the undefined code again, generate a trap interrupt and repeat
ABC endless-loop.

$0001
FFO2 BSR :ég‘r,ess I\rtae‘:f"p'
FFO3 01
FFO4 QOPn
& =

Figure 33 Fetching Erroneously

After performing BSR instruction, the branch destination ad-
dress is output on an address bus to fetch the first op-code of a
subroutine. If $0001 is output as an address by some mistake the
HD63701X0 decodes it inside and generates a trap interrupt.
When RTI instruction is performed in this trap interrupt servic-
ing routine, the HD63701X0 will set $0001 in PC and start
from this address, which causes a trap interrupt again and repeat
this endless-loop.

@ Precaution for using WAI instruction

If HALT turns “Low” in WAI execution, a CPU upset may
occur since the correct vector will not be fetched after the halt
state has been released. It is recommended to use BRA instruc-
tion etc. for software interrupt before HALT turns ‘““Low” shown
Fig. 35. .

WAI

ey

Waiting Interrupt

Accept interrupt

1
-

Uncorrect vector (MSB)
Fetch vectors

Uncorrect vector {LSB)

A CPU upset

Figure 34 A CPU Upset after HALT Input in WAI Execution

Execute interrupt routine

CLt
_ HALT input
Loop BRA
Loop

Waiting interrupt

Figure 35 A Recommended Example
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® Power-on Reset * Just after power-on, the MPU doesn’t enter reset state until
At power-on it is necessary to hold RES “low” to reset the the oscillation starts. This is because the reset signal is input
internal state of the device and to provide sufficient time for the internally, with the clocked synchronization as shown below.

oscillator to stabilize. Pay attention to the following.

9
[ |

ﬁ.E—S'pin Internal reset signal
D a D q

Inside the LS|

Figure 36 Reset Circuit

Thus, just after power-on the LSI state (I/0 port, mode con- ® Board Design of Oscillation Circuits
dition etc.) is unstable until the oscillation starts. If it is necessary Keep the following in mind when connecting a crystal resona-
to inform the LSI state to the external devices during this period, tor to XTAL and EXTAL pins of the HD63701X0.
it needs to be done by the external circuits.

CL XTAL
cL =
” I EXTALE3
HD63701X0
(1) A crystal resonator and (2) Keep the lines from XTAL
load capacitors should be and E pins as far as possible.
as close as possible to the (Avoid parallel wiring.)
LSI. . . .
E signal will go into the
External noise to XTAL and XTAL pin to disturb the
EXTAL pins will disturb the) <normal oscillation. )
normal oscillation.

Avoid these lines.

Signai C

i

ﬁ

r@)

pu

HD630701X0 -

So

Signal lines or power supply lines near the oscillation circuit will
disturb normal oscillation by their induction (see the right figure).
So pay attention not to do that. In addition. keep the resistance
between XTAL and its nearest pin, and between EXTAL and its
nearest pin more than 10M£,

- — === =—|- -]~ —signal A
= = — = | = =}= ~|— —Signal B

Figure 37 Precaution on Board Design of Oscillation Circuits
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Avoid signal lines
in this area.

HD63701X0

(Top view)

Figure 38 Example of Oscillation Circuits in Board Design

® Receive Margin of the SCI

Receive margin of the SCI contained in the HD63701X0 Table 22
is shown in Table 22. o
Note: SCI = Serial Communication Interface. Bit distortion tolerance Character distortion tolerance
{t—to) / to (T-To) /To
+43.7% 14.37%
START 1 2 3 4 5 6 7 8 STOP

Ideal Waveform | I 1 l l l l J

b

Real Waveform [_—1 l | I I
— - |

>
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HD637B0O5V0

CMOS MCU (Microcomputer Unit)

The HD63705V0 is an 8-bit CMOS single chip microcomputer
unit (MCU) which, including 4k bytes of EPROM, is object code
compatible with the HD6305VO0.

The HD63705V0 contains 4k bytes of EPROM, 192 bytes of
RAM, serial communication interface and 31 parallel 1/0 pins in
addition to CPU.

The HD63705V0 is available in a hermetically sealed 40-pin
ceramic package which includes a glass window that allows for
programming and EPROM erasure in the same way as 27256
type EPROM.

FEATURES

Instruction Set compatible with the HD6305V0

4k Bytes of EPROM (compatible with 27256 type)

192 Bytes of RAM

A total of 31 terminals

Two timers

— 8-bit timer with a 7-bit prescaler (programmable pre-
scaler; event counter)

— 15-bit timer (commonly used with the SCI clock di-
vider)

® On-chip serial interface circuit (synchronized with clock)

® Six interrupts (two external, two timer, one serial and one
software)

® Low power dissipation modes — Wait, Stop and Standby
Mode

e Operation Mode

MCU Mode (Single-chip Mode)

EPROM Mode
® Minimum Instruction Cycle Time
HD63705V0 ....... 1 us (f=1MHz2)

HDB37A05VO0......0.67 us (f=1.5MHz)
HDE37BOSVO....... 0.5 us (F=2MH2)

® Wide Operating Range
HD63705V0 ....... f=0.1 to 1MHz,(Vcc=5V+10%)
HDB37A05V0. .£=0.1 to 1.5MHz (Vcc=5V+10%)
HDE37BOSVO. ..... £=0.1 to 2MHz (Vcc=5V+=10%)

SOFTWARE FEATURES

Similar to HD680O Instruction Set
Byte Efficient Instruction Set

Bit Manipulation

Bit Test and Branch

Versatile Interrupt Handling

Powerful Indexed Addressing for Tables
Full Set of Conditional Branches

10 Powerful Addressing Modes

New Instructions — STOP, WAIT, DAA
Compatible with HD6805 Family

—ADVANCE INFORMATION—

HD63705V0C, HD637A05V0C,
HD637B0O5VOC

(DC-40)

® PIN ARRANGEMENT

RES[1] < ~ 01V
INT [2 3)EXTAL

NUM[E [S8]XTAL
A,% 71 TIMER
A2 G5)STBY
A [E] [35]04/INT,
AT 34 D5/CK
Ag& 33] D/Rx
A2 Dy/Tx
A, @] HD63705V0 =1 D,
Ac[m 30] D,
BoL'C—; Z:"]Do
51% (28] Co
B.[1% [27]1C,
Ba 5 s
B, [ie] [25]Cs
Bs[17] 24 C.
BGE Ecs
B, [19] (22]Ce

Vss [20] 71C,

(Top View)

950 GO HITACHI
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s BLOCK DIAGRAM

MCU Mode
XTAL EXTAL RES NUM §TBY
EPROM Mode [ | t
- Oscilla- i -
¥ Timer/ M l__ 1 Miscella
Voo/TIMER-= P'““h'—[s Counter tor @ neous
Register
Timer Control INT/ EA,
Accumulator
EQy/Ao . 8 A CPU Dy/INT,
EO/A, +—— & k1 = TK
EOJA, — o & §.§ Index Control g3 5 gin K
EOyA;, =———— ¢ 2 |5 cj Register 3le %
237V — b % YT 8 _Red X 58|58 Dy/Tx
EOVA, —— o & |35 Condition Code sc n§ Dy CE
EOWAs 1 = g Register .. 88 D/ OF
EO/A; «——— cPU Do
Stack
6 Pointer SP
By, +—————»f Program
B, - - Counter Serial
B, == _|g2 6 _“High” PCH ALU Control | oo
By ————» @ % £ % Program Register Data
EA,/B, +—— o § e Counter Serial o
EAoB; - S ¢ |5 ¢ 8 “Low’ PCL Status | Register
o 0L —ry Register
EAy /B; 4— Sg ‘ l
]
<
=
EAJC, +— ] | ] J ‘ l MCU Mode —J
EA/C, +——» B &
EAJC, = & 5 [—w 4096x 8 192x8
EAJC; = =% |5 ¢ EPROM RAM EPROM Mode
EAC, ~+—— 55 |aca
EAJC, = ¢ |25
EA/C, +———— =
EA/C,
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8/16-BIT MULTI-CHIP MICROCOMPUTER

® 8BIT MULTI-CHIP MICROCOMPUTER

LS| Characteristics
Division Type No. Clock Supply (Operating”** Function Compatibility
Process |Freq y | Voltage [Temperature | Package'
fo1d Type No. (MHz) ) ¢
e NMOs 050 0~+70 |DP40 | Microprocessor +128 Bytes of RAM s
HD6303R 1.0 DP-40
HD63A03R CMOs 1.5 5.0 0~ +70 |FP-54 Microprocessor +128 Bytes of RAM L
HD63BO3R 2.0 CG-40
HDE303X 1.0 DP64S
HD63A03X CMOs 1.5 5.0 0~ +70 FP.80 Microprocessor +192 Bytes of RAM
HD63B03X 20
HD6303Y 1.0
HD63A03Y CMOs | 15 5.0 0~+70 |DP64S Microprocessor +256 Bytes of RAM
HD63B03Y 2.0
HD6305X2 1.0 DP-G4S
HD63A05X2 CMOs 1.5 5.0 0~ +70 Microprocessor +128 Bytes of RAM
HDE3BO5X2 2.0 FP-64
HDE305Y2 1.0 DP.64S
MPU HDB3A05Y2 CMOS |15 5.0 0~ +70 FP-64 Microprocessor +256 Bytes of RAM
HDE3B05Y2 N 20
HD6800 HD46800D 1.0 MC6800
HD68A00 HD468A00  INMOS 1.5 5.0 -20~ +75 |DP40 Microprocessor MC68A00
HD68800 HD468800 20 MC68B00
HD6802 HD46802 NMOS 1.0 50 -20 ~ +75 |DP-40 Microprocessor+Clock+128 Bytes of RAM |[MC6802
HDE802W NMOS 1.0 5.0 -20 ~ +75 |DP-40 Microprocessor+Clock+256 Bytes of RAM
HD6803 1.0 MC6809
HD68A0Y NMOS 15 5.0 -20 ~ +75 |DP-40 High-End 8-Bit Microprocessor MC68A09
HD68B09 20 MC68B0S
20
HD6309°° CMOS 25 5.0 -20~ +75 |DP-40 High-End 8-Bit Microprocessor
3.0
HD680JE 1.0 . . MC6809E
HDBBAC9E NMOs [15 50 -20~475 [oPa0 | FSEN Bc‘li'c'k";':::‘)"““”' MCEBAOSE
HD68BOYE 20 MC68B0OYE
20 g
HD6309E* cmos [25 50 20~ +75 [ppag | High-End B-Bit Microp
30 (External Clock Type)
HD6821 HD46821 1.0 MC6821
HD68A21 HD468A21 NMOS 15 50 -20 ~ +75 |DP-40 Peripheral Interface Adapter MC68A21
PIA HD68B21 HD468B21 20 MC68821
HD6321° 1.0 OP-40
HD63A21* CMOs 15 50 -20~ +75 FP.54 Peripheral Interface Adapter
HD63B21° 20
HDE840 1.0 MC6840
HD68A40 NMOS 15 5.0 -20 ~ +75 |DP-28 Programmable Timer Module MC68A40
pTM  [HD68B40 20 MC68B40
HD6340° 1.0
HD63A40° CMOs 1.5 50 -20 ~ +75 |DP-28 Programmable Timer Module
HD63840° 20
Foc (M543 s wwos [12 50 0~+75 |DP-40 | Fioppy Disk Controller IMC6843
HD6844 HD46504 1.0 MC6844
DMAC |[HD6BA44 HD46504-1  |NMOS 15 5.0 -20~ +75 |DP-40 Direct Memory Access Controller MC68A44
HD68B844 HD46504-2 20 MC68B44
HD6845 HD46505R 1.0 CRT Controller MC6845
HD68A4S HD46505R-1 | NMOS 15 5.0 ~20 ~ +75 (DP40 (3.0MHz High-speed Display) MC68A45
chTc |HD6BB45 HDA46505R-2 20 - il v MC68B45
@ HDE845S HD4650558 1.0
3 HDGBA45S _ |HDA65055-1 |NMOS |16 5.0 -20~+75 |DP40 (c:;M(:r""f’"" . —
- HD68B4SS __|HD465055-2 20 TMHz High-speed Display) —
g COMBO |HD6B46 HD46846 NMOS (1.0 5.0 -20 ~ +75 |DP-40 C: ination ROM 1/0 Timer MC6846
rd HD6850 H0D46850 1.0 - Asynchronous Communications MC6850
« HDEBASO HD468AS50 NMOs 1.5 50 -20 ~+75 |DP-24 interface Adapter MC6B8A50
ACIA HDE350 1.0
HDB3AS0 cMos (15 50 -20~+75 |ppga | AsynehronousC
HO63850 20 Interface Adapter
SSDA :xi§2 %—- NMOS :: 5.0 -20 ~ +75 |DP-24 Synchronous Serial Data Adapter ‘x—g—:%‘
HD48508 1.0
ADU :mx; NMOS 1‘2 5.0 -20~ +75 |DP40 Analog Data Acquisition Unit
HD46508A.-1 15 [
RTC HD146818 CMOs 1.0 5.0 0~ +70 2::22: Real Time Clock Plus RAM MC146818
. y ** Under *** Wide T Range (-40 ~ +85°C) version is available.

t DP; Plastic DIP, FP; Plastic Flat Package, CG: Glasssealed Ceramic Leadless Chip Carrier
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8/16-BIT MULTI-CHIP MICROCOMPUTER

s 16-BIT MULTI-CHIP MICROCOMPUTER

LS| Characteristics
Division Type No. Process Frftzgg:cy 3:;’(2:;\; Teorrp\;:ear‘aitr:;gre PackageT Function Compatibility
(MHz) (V) °c)
HD68000-6 6 MC68000L6
HD68000-8 8 MC68000L8
HD68000-10 10 DC-64 MC68000L 10
HD68000-12 125 MC68000L 12
HD68000Y6 6 MC68000R6
MPU HD68000Y8 NMOS 8 5.0 0~ +70 PGASS Microprocessor MC68000R8
HD68000Y 10 10 MC68000R 10
HD68000Y 12 12,5 MC68000R 12
HD68000P6 6 0P 54 MC68000G6
HD68000P8 8 * MC68000G8
HD68000PS6 6 0P 645 —
HD68000PS8 8 -
HD68450-4 4 MC68450L4
HD68450-6 6 MC68450L6
DC-64 —
HD68450-8 8 MC684501.8
omac L_HDesaso10 | 10 50 0~ 470 Direct Memory | mcesasoL10
HD68450Y 4 4 Access Controller -
a HD68450Y6 6 PGAES _
B HD68450Y8 8 _
£ HD68450Y 10 10 _
E HD63463-4** 4 _
HDC HD63463-6** | CMOS 6 5.0 0~ +70 DC-48 | Hard Disk Controller _
HD63463-8** 8 =
HD63484-4* 4 -
ACRTC | HD63484-6" CMOS 6 5.0 0~ +70 DC-64 | Advanced CRT Controller -
HD63484-8" 8 —

* Preliminary

956

** Under development

1t DP; Plastic DIP, DC; Ceramic DIP, PGA; Pin Grid Array
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4-BIT SINGLE-CHIP MICROCOMPUTER

= PMOS 4-BIT SINGLE-CHIP MICROCOMPUTER HMCS40 SERIES

HMCS45A

- HMCS43 HMCS44A
oy o | pewe | memw | meaw | man
3 | Supply Voltage (\"2] -10 -10 -10 -10 -10
& [Power Dissipation (typ.) (mW) 100 100 150 150 250
E g Max. 1/O Terminal Voltage {v) -50 -50 -50 -50 -50
£ [ Operating Temperature Range *! °c) -20to+75 -20 to +76 -20 to +75 -20 to +75 -20 to +75
5 Package DP-28, DP-28S DP-42, DP-425 DP-42, DP-42S FP-54, DP-64S Fp-54, DP-64S
Memory | ROM wis) | 335100 sax10™ | Baxiom | Maxiom | 4oeex10
RAM {bits) 32x4 80 x4 160 x 4 160 x 4 256 x 4
Registers 4 6 8 6 6
Stack Registers 2 3 4 4 4
4-8it Data Input, 4x1 4x1 - — -
4-Bit Data Output 4x2 4x2 - 4x1 4x1
1/0 Ports Discrete Output 22 1x6 32 1x12 32 - 44 - 4 -
H 4Bit Data Input/Output - axi ax4 ax6 4x6
g Discrete Input/Output 1x4 1x4 1x16 1x16 1x16
& Interrupts External - 2 2 2 2
Timer/Counter - 1 1 1 1
. Number of Instructions 51 71 71 n 71
nstructions - e Time Tus) 10 10 10 10 10
Built-in Clock Pulse Generator Yes
Power on Reset Yes Yes Yes Yes Yes
Battery Back-up - RAM Hold RAM Holid RAM Hold RAM Hold
Evalustion Chip HDAGBS0E | MDadgsor | DMSSOE | HDMSSOE | o c
HD44857E HD44857E
*1 Wide Temperature Range (-40t0+85°C) version is available.
*2 Pattern Memory
957
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4-BIT SINGLE-CHIP MICROCOMPUTER

& CMOS 4-BIT SINGLE-CHIP MICROCOMPUTER HMCS40 SERIES

. HMCS42CL HMCS43CL HMCS44CL
Family Name {HD44708) (HD44758) (HD44808)
(Type Name) HMCS42C HMCS43C HMCS44C
{HD44700) (HD44750) . {HD44801)
8[Supply Voltage V) 3/5 3/5 ‘ 3/5
g Power Dissipation (typ.) (mW) 0.23/1.5 0.24/1.5 0.32/2
@ £|Max. 1/0 Terminal Voltage V) Ve t0.3 Vect0.3 Vcct0.3
g Operating Temperature Range *! °c) -20to+75 -20t0+75 -2010+75
Package DP-28, DP-28S DP-42, DP-42S DP-42, DP-42S
N 512x 10 1,024 x 10 2,048 x 10
Memory ROM (bits) 32x 10 64x10*2 128x10*?
RAM (bits) 32x4 80 x4 160 x 4
Registers 4 6 8
Stack Registers 2 3 4
g 4-Bit Data Input 4x1 4x1 -
t;-; 1/0 Ports 4-.Bit Data Output 4x2 4x2 -
2 Discrete Qutput 22 1x86 32 1x12 32 =
4-Bit Data Input/Output - 4x1 4x4
Discrete input/Output 1x4 1x4 1x 16
External - 2 2
Interrupts
Timer/Counter - 1 1
Instructions Number of Instructions 51 n 71
Cycle Time (s) 20/10 20/10 20/10
Built-in Clock Pulse Generator Yes
Power on Reset No/Yes No/Yes No/Yes
Battery Back-up Halt RAM Hold Halt
N . HD44850E HD44850E HD44850E
Evaluation Chip HD44857E HDA44857E HD44857E
*1 Wide Temperature Range (-40 to +85°C) version is available.
*2 Pattern Memory
*3 LCD DRIVE FUNCTION
Common : 4
LCD Segment 32
Drive Duty Static, 1/2, 1/3,1/4
Bias 1/2,1/3
Display Capability 4x32 Matrix (1/4 Duty)
Expandable using the LCD Driver HD44100H,
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4-BIT SINGLE-CHIP MICROCOMPUTER

HMCS46CL

HMCS47CL

HMCS45CL Lepa®? B
(HD44828) (HD44848) (HD44868) (HD44795, LCD-IV
HMCS45C HMCS46C HMCS47C HD44790)' (HD613901)
{HD44820) (HD44840) (HD44860)
3/5 3/5 3/5 3/5 3/5
0.32/2 0.32/4 0.32/4 0.36/2.4 0.9/5.0
Vcc+0.3 Vcct+0.3 Vcct0.3 Vcet0.3 Vcc+0.3
-20t0+75 -20t0+75 -20to +75 -20t0 +75 -201t0+75
FP-54, DP-64S DP-42, DP-42S FP-54, DP-64S FP-80 FP-80
2,048 x 10 4,096 x 10 4,006 x 10 oA 4,006 x 10
160 x 4 256 x 4 256 x 4 160x 4 256 x 4
6 8 6 6 6
4 4 4 4 4
- - - 4x1 4x1
4x1 - 4x1 4x1 4x1
— 32 - 44 - 32 - 32 -
4x6 4x4 4x6 4x2 4x2
1x 16 1x 16 1x 16 1x16 1x16
2 2 2 2 2
1 1 1 1 1
71 n 71 n YAl
20/10 20/5 20/5 20/10 20/5
Yes
No/Yes No/Yes No/Yes Yes No
Halt Halt Halt Halt Halt
HD44850€ HD44857E HD44857E HD44797E HD44797E
HD44857E
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4-BIT SINGLE-CHIP MICROCOMPUTER

® CMOS 4-BIT SINGLE-CHIP MICROCOMPUTER HMCS400 SERIES

Family Name (Type Name) m%%) P(‘M&Q%i. f%%%%ﬁ% ngg 14 212 go')*
u[Supply Voltage V) 4106 4.5t0 6.0 2.7106.0 4106
‘% [Power Dissipation {max.) (mW) 18 27 9 12
@ &[Max. /O Terminal Voitage V) Vce-40 Vec-40 Vec-40 Vec-40
£ [Operating Temperature Range (" C) -20 to +75 -20to +75 -20 to +75 -20 to +75
G|Package FP-64, DP-64S FP-64, DP-645 FP-64, DP-64S DP-42
Memory ROM {bits) 4096 x 10 4096 x 10 4096 x 10 2048 x 10
RAM {bits) 256 x 4 256 x 4 256 x 4 160 x 4
Registers 7 7 7 7
" Stack Registers 16 16 16 16
€ . 4x1 4x1 4x1
.g 4~8ftlnput 2x1 2x1 2x1 1x1
2 170 Ports 4-Bit Output 58 4x4 58 4x4 58 4x4 36 4x1
4-8it Input/Output 4x5 4x5 4x5 4x4
1-8it Input/Output 1x16 1x 16 1x 16 1x15
External 2 2 2 ., 2
Interrupts Timer/Counter 2 2 2 1
Serial Interface 1 1 1 -
Instructions Number of Instructions 99 99 99 98
Cycle Time (us) 2 1.33 4 2
Built-in Clock Pulse Generator Yes {External drive is possible)
Others Low Power Dissipation Mode {Stop mode, Stand-by mode)
Family Name (Type Name) HD614P080St HD614P180" " t
5 [Supply Voltage (V) 4510 5.5 451055
& |Power Dissipation {max.) (mW) 27 27
& g Max. I/O Terminal Voltege v) Vec-40 Vce-40
£[Operating Temperature Range  (°C) -20to +75 ~20 to +75
G[Package DC-64sP DC42
°4,096-word x 10-bit | ©4,096-word x 10-bit
with standard with standard
EPROM 2764 EPROM 2764
Memory Rom (bits) 8,192-word x 10-bit | °8,192-word x 10-bit
with standard with standard
EPROM 27128 EPROM 27128
RAM (bits) 576 x 4 576 x 4
Registers 7 7
. | Stack Registers 16 16
] 4.8it Input 4x1 1x1
° 2x1
u§_ 1/0 Ports 4-Bit Output sg | 4%4 6 4x1
4.Bit Input/Output 4x5 4xa
1-8it Input/Output 1x16 1x15
External 2 2
Interrupts Timer/Counter 2 1
Serial Interface 1 -
Jnstructions Number of Instructions 99 98
Cycle Time (us) 1.33 2
Buitt-in Clock Pulse Generator Yes (External drive is possible)
Low Power Dissipation Mode
Others (Stop mode, Stand-by mode)
* Preliminary

** Under development
t EPROM on the Package Type
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1IC MEMORY

HM6148H/L Series
45 ~ 55ns

HM6147H/L Series

35 ~ 55ns
HM6116/L Series
120 ~ 200ns

= MOS RAM

HMB116A/L Series HM6117/L Series
120 ~ 200ns 150 ~ 200ns

HM6168H/L Series
45 ~ 70ns

Static .
——{ RAM ]74{ 16k-bit

16k x 1 HM6167/L Series HM6167H/L Series HM6267 Series
70 ~ 100ns 45 ~ 55ns 35 ~ 45ns
HM6264/L Series HM6264A/L Series
RAM 8kx8 100 ~ 150ns 120 ~ 200ns |
64k-bit
HM6287/L Series
64k x 1 55 ~ 70ns ]

. HM66201/L Series HM66202/L Series
—l 256k-bit H 32kx8 150 ~ 200ns H 150 — 200ns |
Pseudo . HMB5256A Series
Static RAM I’—l 268k-bit H 32k x8 l—i 120 ~ 150ns ]
HMA48416A Series
16k x 4 ﬂ ]
_! Dynamic 120 ~ 200ns
RAM " -
64K x 1 HM4864 Series HMA4864A Series
150 ~ 200ns 120 ~ 200ns
64k x 4 HM50464 Series HM50465 Series
x 120 ~ 200ns 120 ~ 200ns

HM50256 Series HMS0257 Series
120 ~ 200ns 120 ~ 200ns

64k-bit

HM51258 Series
100 ~ 150ns

256k x 1
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IC MEMORY

" HN61364 HN61365 HN61366
= MOS ROM F—[ 64k-bit H Bk x 8 —H 250ns 250ns 250ns
. HN613128
—‘ 128k-bit l—| 16k x 8 250ns l
Mask 32k x 8 HN61256
ROM m 64k x 4 °F 3.5 us
HN613256
3%k x8 H VAR ]
HN62201
64k x 16 35 us J
o )
HN62301/A
128k x 8 35 us 350ns/250ns \

. [ H
—’ 32k-bit 4k x 8 200 ~ 300ns

N482732A Serie:

i

_[ 64k-bit H 8k x 8

HN482764
200 ~ 300ns

HN27C64 Series
150 ~ 300ns

i |

_[ 128k-bitH 16k x 8 H

HN4827128 Series
250 ~ 450ns

)

256k-bit 32k x 8

HN27256 Series
250 ~ 300ns

HN27C256 Series
200 ~ 300ns

]

r—-{ 64k-bit I——( 8k x 8

HN482764P-3
300ns

l

One Time
PROM
——IJZSk-biH 16k x 8 H

HN4827128P-30
300ns

—‘ EEP ROM}—' 64k-bit }—l 8k x 8

HN58064P Series
250 ~ 300ns
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IC MEMORY

= BIPOLAR RAM

! HM10414 HM10414-1
HM10422 HM10422-7 [
10ns Ins
TKx 1 HM2110 Series HM2112 Series
X 25 ~ 35ns 8 ~ 10ns

ECL 10K

ECL 100K

HM10474 Series
kx4 H 8 ~ 26ns I
Ak x 1 HM10470 Series HM2142
* 15 ~ 25ns L1ons
S S
256 x 4 N 00422 ]
m K x1 I:gﬂn1500415 ]
HM100474
-m Tkx4 H 25ns

}_ HM100470
4k x 1 25ns

3 HM100480
o o

L J
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LCD DRIVER SERIES

= LCD DRIVER SERIES CHARACTERISTICS

1tem Use General Segment Display
% | Type Number HD44100H HD61100A HD61200 HD61602 HD61603
'§ Process CMOS CMOs CMOS CMOS CMOS
S |supply Voltage v) 5! 5% 5! 3~5*! 3~5*!
2 |Operating Temperature °C) -20 ~ +75*? -20 ~ +75 -20 ~ +75 -20~ +75 -20 ~ +75
& |Package FP-60 FP-100 FP-100 FP-80 FP.80
- |Power Dissipation (mW) 5.0 5.0 5.0 0.5 (5V) 0.5 (5V)
ROM {bits) - - - - -
Memory
RAM {bits) - - - 51x4 64 x1
Interface (CPU) 8 8 8 14 10
2 |10 interface (Driver IC) 2 2 2 - -
5] Interface _ _ _ _ _
g {External ROM, RAM}
ug. Number of Instruction — - — 4 4
Common 20 80 80 4 1
LCD Driver |Segment 51 64
Duty Free (N) Free (N) Free (N) ?;gt'iﬁ'/;/z Static
N x 40 N x 80 N x 80 204
Display Capability Matrix Matrix Matrix Segment 64 Segment
{1/N Duty) (1/N Duty) (1/N Duty) (1/4 Duty)
Comment SR type SR type SR type
Item Use Graphic Display
4 | Type Number HD44102CH HD44103CH HD44105H HD61102 HD61202
5 [Process cMos CMOS cmos CMOs CMOs
@ ISupply Voltage v) 5*! 5! 5! 5 ¢!
2 |Operating Temperature (°c) -20~ +75 ~-20 ~ 475 -20~ +75 -20 ~ +75 -20 ~ +75
= |Package FP-80 FP60 FP-60 FP-100 FP-100
~} [Power Dissipation {mW) 25 4.0 4.0 3.0 25
ROM {bits) = - - - -
Memory
RAM (bits) 200 x8 - — 512x8 512x8
Interface (CPU) 21 6 6 21 21
2 110 Interface (Driver IC) - 5 5 _ -
ki Interface - - - - -
I (External ROM, RAM) _
E Number of Instruction 6 = - 7 7
Common - 20 32 - -
LCD Driver |Segment 50 - - 64 64
1/8,1/12,1/16, 1/8,1/12,1/16, |1/8,1/12,1/16,1/24, 4
Duty 1/24,1/32 1/24,1/32 132, 1148, 1764 | ''® 1/64
32 x50 g4 x 64 64 x 64
Display Capability Dots - - ots Dots
(1/32 Duty) (1/64 duty) (1/64 duty)
Suitable common .
iver i Suitable common Suitable common
Comment v driver is HD61103A | driver is HD61203
*1. Except Power Supply for LCD.

*2. -40 ~ +85°C (Special Request). Please contact Hitachi Agents.
*3: CG; Character Generator.
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Character Display

HD44780

(LCD-ID) HD43160AH
CMOS CMOS
5! 5ol
-20 ~ +75** -20 ~ +75
FP-80 FP-54
1.75 10.0
7200 6240
(CG)** (CG)*"?
80 x 8/64
x 8(CG)*? 80x8
1 21
4 5
— 18
1 6
16 -
40 -
1/8,1/11, 1/8,1/12,
1/16 1/16
16 Digits
(5 x7 Dots -
1/16 Duty)
Expandable Display to
to 80 Digits 80 Digits
using using
HD44100H HD44100H
Graphic Display
HD61103A HD61203 HD61830 HD618308B
CMOS CMOS CMOs CMOS
5.! 5ql 5.! 5.!
-20~ +75 -20 ~ +75 -20 ~ +75 -20 ~ +75
FP-100 FP-100 FP-60 FP-60
5.0 5.0 30.0 30.0
_ _ 7360 7360
(cG)? (cG)*?
_ _ (external {external
65536 x 8) 65536 x
6 6 13 13
5 5 9 9
- - 33 33
- - 12 12
64 64 - _
1/48, 1/64 1/48,1/64, Static
1/96, 1/128 1/96, 1/128 Vs 11~1128
Display to
524288
Dots using
HDA44100H or HDE1100A.

G HITACHI

L.CD DRIVER SERIES

965

Hitachi America Ltd. ¢ 2210 O'Toole Ave. ® San Jose, CA 95131  (408) 435-8300




GATE ARRAY

CMOS Gate Array HD61J/HD61K/HD61L/HD6 1MM Series

% FEATURES
® Fast operation ® Memory on-chip (HD61MM)
Internal gate {2-input NAND, FO=3, AL=3mm) . . 3.5ns typ Flexibility of memory capacity and word organization
input buffer (FO=3, AL=3mm) ............. 9ns typ Selection of single port/dual port memory
Output buffer (C_ =60pF). . ... ............ 20ns typ ® Wide operation temperature range
Memory access time (HD61MM). .............. 60ns typ -20to +75°C
® Low power dissipation ® Wide package selection
At 10MHz operation (Internal gate) . ... .. 130uW/gate typ Especially plastic packages with high pin
® Abundant input and output configuration count .......... DILP64/FPP100
Allocation of all pins except power supply pins to input/ ® Powerful design support
output/input-output User-Defined-Macro
Output can be CMOS/open drain/3-state Test pattern evaluation with fault simulator
Design support at local Design Center
® Quick turn around time and reasonable develcpment cost
s LINE UP
HD61J HD61K HD61L HD61MM
Gate count 504 1080 1584 2496
1/0O pin count 50 68 68 104
RAM on chip - — - available
DP28 O O O -
DP40 * * (@] *
DP42 O O O =
DP64 - o o Q
FP54 O - - =
FP80 - o o =
Package FP100 — — — »
DC28 @) O O *
DC40 @) O o *
PGA72 o — o) _
PGA120 = — *
Power supply pin 4 4 8*

*Under development

Bi-CMOS Gate Array HD27K/HD27L/HD27P/HD27Q Series

= FEATURES
® High speed with super low power dissipation . .......... ® Qutput buffer can construct logic functions.
* Internal gate: 4.0ns (Fan out=3) - Saves gate stages.
@0.05mwW ® A variety of macrocell library
* Input buffer: 5.0ns (Fan out=3) « Internal gate: 44
@2.6mw * Qutput buffer: 9
» Qutput buffer: 8.0ns (C_=15pF) ® A variety of reliable package
@2.6mwW « Plastic DIP 16 to 64 pins
® LS TTL compatible input/output. .. ................ « Plastic FP 60 to 100 pins (under development)
» Selectable totem-pole/3-state/open collector output ® A variety of DA 'system support
* loL=8mA: Capable of driving20 LS TTL's » Only logic diagrams and test patterns needed as an interface
with the user.
@ Short development time
966 @ HITACHI

Hitachi America Ltd. * 2210 O’Toole Ave. * San Jose, CA 95131 e (408) 435-8300



GATE ARRAY

Number of gates Number Package
Internal gate Input Output azg\é?\lco DIP FP*
{2-input NAND) buffer buffer h (Plastic) (Plastic)
pins
16, 20, 28,
HD27K 200 18 18 2 40 pins -
HD27L 528 30 30 4 3% 542' 64 60 pins
28, 42, 64 60, 80, 100
HD27pP 966 40 40 4 pins pins
28,42, 64 60, 80, 100
HD27Q 1530 50 50 4 pins pins
*Under development
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CODEC/FILTER COMBO LSl

cLock OUTPUT AMP
semies| Type | COMP. | POWER DECODER | INPUT
LAW | (Typ) | INTERNAL |SYNC/ASYNC | PCMBIT SHIFT AMP Tvre | MIN
CLOCK | OPERATION | CLOCK RATE LOAD
44230 | HD442318 | A DEVIDER SYNC. 1536/ ADJUST- | SINGLE | 3k
HD442328 | & 60mW | INCLUDED|  ONLY 1544/ - ABLE
HD442338 | A 2048kHz USING
HD44234B | BOTH 2
HD44235 A PLL SYNC. 6a- - RESIST | ENDED | 1.2k
HD44236 M 50mw INCLUDED ONLY 2048kHz QO
HD44237 A -
HD44238 u BOTH (@]
44230C| HD44231C | A DEVIDER SYNC. 1536/ FULLY 500 ©
HD44232C | &4 INCLUDED | ONLY 1544/ - UNCOMM-
HD44233C | A 2048kHz ITED
HD44234C I 60mW BOTH OP-AMP
HD44235C | A PLL SYNC. 64- -
HD44236C | & INCLUDED |  ONLY 2048kHz )
HD44237C | A Z
HD44238C | BOTH [
44240C | HD44247C A PLL 64- - SAME AS | PUSH- 600 Q2
HD44248C | & 80mW | |NcLUDED |  BoTH 2048kHz o ABOVE | pyLL

SPEECH SYNTHESIS LSI

Type CMOS 1-chip System
Device HD61885/7 (Speech Synthesizer)
HD44881 (128k-bit Expanding ROM)
System PARCOR

Voice channel model

10 steps digital filter

Sampling frequency 10 kHz
Bit rate (b/s) 1250 ~ 9900
Frame period (ms) 10/20

Variable speaking speed

-25%, 0, +25%

Speaking time

10 ~ 20 sec (internal ROM)
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