HMCS404C (HD614042),
HMCS404CL (HD614045),

AUTOMOTIVE

VERSION

HMCS404AC (HD614048)

4-Bit CMOS Microcomputers

The HMCS404C/CL/AC are CMOS 4-bit single-chip micro-
computers which are members of the HMCS400 series.

The HMCS404C/CL/AC have efficient and powerful architec-
ture and its software is very similar to the HMCS40 series.

These microcomputers provide variety of on-chip resources
such as ROM, RAM, 1/O, two timer/counters and a serial
interface to perform in wide users’ applications. }/O pins of
HMCS404C/CL/AC are able to drive fluorescent display tube
directlv.

The HMCS404CL is able to operate in low voltage and has
the characteristics of wide-range operation voltage.

The HMCS404AC is a high-speed version of HMCS404C.

HARDWARE FEATURES
4-bit Architecture
4,096 Words x 10-bit ROM
256 Digits x 4-bit RAM
58 1/0 Pins, Including 26 High Voltage 1/0 Pins (40V Max)
Two Timer/Counters
11-bit Prescaler
8-bit Free Running Timer
8-bit Auto-Reload Timer/Event Counter
Clock Synchronous 8-bit Serial Interface
® Five Interrupts
External
Timer/Counter
Serial Interface
® Subroutine Stack
Up to 16 Levels Including Interrupt
® Two Low Power Dissipation Modes
Standby — Stops instruction execution while keeping
clock oscillation and interrupt functions in
operation
Stop — Stops instruction execution and clock oscil-
lation while retaining RAM data
® On-Chip Oscillator
External Connection of Crystal, Ceramic Filter or Re
{externally drivable)
{Resistor oscillator is available only to the HMCS404.,

-NN

® SOFTWARE FEATURES

tnstruction Set Similar to and More Powerful than HMCS40
Series; 99 Instructions

® High Programming Efficiency with 10-bit ROM/Word; 79
instructions are single-word instructions

Direct Branch to All ROM Area

Direct or Indirect Addressing to All RAM Area

Subroutine Nesting Up to 16 Levels Including Interrupts
Binary and BCD Arithmetic Operation

Powerfu! Logical Arithmetic Operation

Pattern Generation — Table Look Up Capability —

Bit Manipulation for Both RAM and 1/O

HMCS404C, HMCS404CL, HMCS404AC

{DP-648)

HMCS404C, HMCS404CL, HMCS404AC

(FP-64) 4]

® VERSATILE PROGRAM DEVELOPMENT SUPPORT
TOOLS
® H68SD Series Macro Assembler
H68SDS5A-use Emulator (With Real Time Trace Function)
e EPROM On Package Microcomputer; HD614P080S
Mask options are fixed as follows:
e /O pin : Open Drain
e Oscillator : Crystal Oscillator or Ceramic Filter Oscillator
(externally drivable)
e Divider : Divided-by-8
8 HMCSA404C/CL/AC CLASSIFICATIONS

Type Name | HMCS404C|HMCS404CL| HMCS404AC

Item (HD614042) (HD614045)| (HD614048}
Vee (V 4~6 27~6 45~6
Minimum !nstruction 2 4 1.33

Execution Time (us) &

Data Sheets contain information for automotive operation only. Refer to Reference Guide
(Section 9) for a listing of supplementary publications which provide complete specifications.
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AUTOMOTIVE VERSION

s PIN ARRANGEMENT

» BLOCK DIAGRAM
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HMCS404C (HD614042), HMCS404CL (HD614045),

(Top View)
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HMCS404C (HD614042), HMCS404CL (HD614045),
HMCSAOIRG (HDG1404)8) ) AUTOMOTIVE VERSION

= ABSOLUTE MAXIMUM RATINGS

{tem Symbol Value Unit Note
Supply Voltage Vee ~0.3t0+7.0 v
. .3 to +0.3 \'J 3
Terminal Voltage Vt -0 Vec
Vcc —45 to Vg +0.3 \" 4
Total Allowance of Input Currents Zlg 50 mA 5
Total Allowance of Output Currents -Zipo 150 mA 6
Maximum Input Current To 15 mA 7.8
4 mA 9, 10
Maximum Output Current —-to 6 mA 9, 11
30 mA 9,12
Operating Temperature Topr —40to +85 °c
Storage Temperature Tstg —55 to +125 °C
{Note 1) Permanent desmage may occur if “Absolute Maximum Ratings’* are ded. N. | op: ion should be under the conditions of
*Electrical Characteristics”. If these conditions are exceeded, it may cause the malfunction snd affect the reliability of LSI.
(Note 2)  All voltages are with respect to GND.
(Note 3)  Applied to standard pins.
(Note 4)  Applied to high voitage pins.
(Note 5)  Total allawance of input current is the totsl sum of input current which flow in from atl 1/O pins to GND simultaneously.
(Note 8)  Total stlowsnce of output current is the total sum of the output current which flow out from Vg to all /O pins simultaneously.
(Note 7) Maximum input current is the maximum amount of input current from each 1/O pin to GND.
(Note B)  Apptied to Dy ~ Dy and R3 ~ R8.
{Note 8)  Maximum output current is the i t of output current from Ve to each 1/0 pin.
{Note 10) Applied to D, ~ Dy and R3 ~ R8.
(Nots 11) Applied to RO ~ R2,
(Note 12) Applied to Dy ~ Dys.
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HMCS404C (HD614042), HMCS404CL (HD614045),
AUTOMOTIVE VERSION HMCS404AC (HD614048)

= HMCS404C ELECTRICAL CHARACTERISTICS i
® DC CHARACTERISTICS (Vgc = 4V to 8V, GND = 0V, Vyjp = Voo —40V to Ve, Ta = —-40 to +85°C, if not specified.)

. Value i
ftem Symbol Pin Name Test Conditions - Unit Note
min tvp max
RESET, 3CK
+ ' 0.7V - Vee+0.3 \")
Input “High" v INT,. INT, cc cc
Voltage H ] 0.7Vce - Vect0.3 \
0sC, Vee- 05] — | Vec+03 v
RESET, SCK
L ‘ -0.3 - 0.22v v
Input “Low" Vi INT,, INT, cc
Voltage k S| -0.3 - 0.22V¢c v
QsC, -03 - 0.5 \
Output “High” 5K —lon = 1.0mA Vee—-1.0 - - v
Voltage Von -S0 —lon = 0.01 mA Vec—03 | — = Y
Output “Low” == - _ _
Voltage VoL SCK, SO loL = 1.6 mMA 0.4 v
RESET, 5CK
input/Output NT. TNT" ¢ . _ _
Leakage Current thl ISI Sutl) OSE:'l Vin =0V to Vee 1 HA 1
Crystal or
Ceramic Filter
Current 8:::';:‘0" - - 20 mA | 2,6
Dissipation in tee Vee Vec=5V L = 4MHz
Active Mode ";i“or
Oscitlator
Option - - 24 mA | 2,6
fou = 4MHZ
Crystal or
Ceramic Filter
Maximum | Oscillator - - 1.2 mA 3,6
| Logic Option
sBY1 Vee Operation |fosc = 4MH2z
Vee =5V oﬁesi{'tor
scillator
ption - - 1.6 mA 3,6
Current fow = SMHZ
Dissipation in
Ji Crystal or
t
Standby Mode Ceramic Fiiter
- Osciliator - - 0.9 mA 4,6
Mm!mum Option
'sev2 Vee s?)g'rcation foxe =4MHz
Vee =5V Resl:stor
Sriion " - - 13 mA | 4.8
fox = 4MHZ
Current —
T Vin{TEST) = V¢e-0.3V to V
Di ati 1 n cc cc - _
Stop Mode ree Vee Vin{RESET} = OV 10 0.3V 10 HA 5
Stop Mode
Retain Voltage Varop Vee 2 - - v
G HITACHI
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HMCS404C (HD614042), HMCS404CL (HD614045),
HMCS404AC (HD614048)

(Note 1) Pull-up MOS current and output buffer current are excluded.
(Note 2) The MCU is in the reset state. The input/output current does not flow.
Test Conditions: MCU state; ® Reset state in Operation Mode
Pin state; @ RESET, TEST ... Vg voltage
@ Do ~D3, R3~R9 .- V¢ voltage
e D,~D,s, RO~R2, RAD' R a1 - Vdisp voltage

{Note 3)
@ Standby Mode

® Input/Output; Reset state

® TIMER-A; +2 prescaler divide ratic

¢ TIMER-B; +2 prescaler divide ratio

@ SERJAL Interface ; Stop

® RESET ... GND voltage

® TEST .- V¢ voitage

® Dy ~D;, R3~R8 .- Vc voltage

®D,~D,5, RO~R2, Rag, Raq - Vdisp voitage

Test Conditions: MCU state;

Pin state;

{Note 4)
Test Conditions: MCU state; ® Standby Mode

® Input/Output; Reset state

@ TIMER-A; +2048 prescaler divide ratio

® TIMER-B; +2048 prescaler divide ratio

® SERIAL Interface ; Stop

® RESET..-- GND voitage

® TEST ... Vg voltage

¢ D,~D;, R3I~RY ... Vo voltage

eD,~D,s, RO~R2, Rpag, Raj - Vdisp voltage

Pull-down MOS current is excluded.

Pin state;

{Note 5}

The timer/counter operate with the fastest clock and input/output current does not flow.

The timer/counter operate with the slowest clock and input/output current does not flow.

(Note 6) When foec=x[MHZ], the Current Dissipation in Operation mode and S

max. value (fogc=% [MHz] ) =7%x max. value (foec=4[MHz] )

® INPUT/OUTPUT CHARACTERISTICS FOR STANDARD PIN

dby mode are

d
as

(Vo = 4Vta BV, GND = OV, Vgisp = Ve —40V to Ve, Ta= —40 to +85°C, if not specified.)

AUTOMOTIVE VERSION

item Symbol | Pin Name Test Conditions . Value Unit | Note
min typ max
Input ““High”’ Do ~ D3,
Voltage Vim R3 ~ RS, R9 0.7Vee - Vec+0.3 \"
Input “‘Low’ Do ~ D3, i
Voltage Vi R3~ R5. RO -0.3 — | 0.22V¢e v
Do ~ D3,
Output “High” v R3~R8 —lon = 1.0mA Vee—1.0 - - v 1
Voltage oH Do ~ D3
R3~ RS —lon =0.01 mA Vee—0.3 - - 1
Output “Low" V) Do ~ D3, = - —
Voltage oL A3~ R8 loL = 1.6 mA 0.4 Vv
Input/Output Do ~ D3, L= - —
Leakage Current Wl R3~ R9 Vin =0V to Vcc 1 uA 2
Pull-Up MOS _ Do ~ D3, Vee =5V
Current o R3~ R9 Vin =0V 30 60 120 uA 3
(Note 1) Applied to 1/0 pins with “CMOS” Output selected by mask option.
(Note 2) Pul-up MOS current and output buffer current are excluded.
(Note 3} Applied to 1/0 pins with “with Pull-up MOS” selected by mask option.
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AUTOMOTIVE VERSION

HMCS404C (HD614042),

HMCS404CL (HD614045),

HMCS404AC (HD614048)

e INPUT/OUTPUT CHARACTERISTICS FOR HIGH VOLTAGE PIN

{Vee = 4V t0 6V, GND = 0V, Vyjgp = Voc —40V to Ve, Ta =

_40to +85°C, if not specified.)

Vali
Item Symbol Pin Name Test Conditions - alue Unit Note
min typ max

Input “High” Ds ~ D1s, R1
Veltage Vin R2, Rao, Ras 0.7Vee — | Vect03 v
tnput “Low’’ Da~Dis , R1 _
Voltage Vi R2, Rao. Ra1 Vcc—40 0.22Vce \Y

De ~ Dis —lon=15mA, Vcc=5V+10% Vcee-3.0 - - \%
Output “High”’ v ~lon=9 mA Vec—2.0 - - v
Voltage on RO~ R2 —lon=3 mA, Vcc=5V10% | Vcc—3.0 | — - v

—|0H=1.8 mA Vcc—2.0 - - v

Ds4~D
Output “Low”" RO~R2 Vi = Vo —40V - — | Vee37 | V 1
Voltage Vou De~D1s

RO~ P2 150k to Ve —40V - — | Vee-37 v 2
{nput/Output Ml Da~Dis
Leakage L RO~ R2 Vin = Vcc—40V to Ve - - 20 HA 3
Current Rao. Ra1

Da~D1s
Pull Down MOS ~ Vi = Vec—35V
Current ly 220 %2“ Vin = Vee 125 250 500 HA 4

(Note 1} Applied to 1/O pins with “with Pull-down MOS"” selected by mask option.
{Note 2) Applied to 1/O pins with “without Pull-down MOS {PMOS Open Drain)’’ selected by mask option.
(Note 3) Pull-down MOS current and output buffer current are excluded,

(Note 4) Applied to I/O pins with *““with Pull-down MOS" selected by mask option.
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HMCS404C (HD614042), HMCS404CL (HD614045),

AUTOMOTIVE VERSION

HMCS404AC (HD614048)
@ AC CHARACTERISTICS (Vgc =4V to 6V, GND = 0V, Vgisp = Voc —40V to Voo, Ta= —4010 + 85°C, if not specified.)
. Test Value .
item Symbol Pin Name Conditions i o o Unit Note
5 8 5 | Oscillation Frequency foxe 0SC;, 0SC; 0.4 4 4.5 MHz
s
2 E = | Instruction Cycle Time teye 1.78 2 20 ps
8 o n —
S5 <) ?_r.clllator Stabilization tre 0SC; , 0SC, _ _ 20 ms 1
ime
L5 Oscillation Frequency fose 0sc,, 0sC, R§=20kQ+2% 18 3.0 4.2 MH2z
O
k] % {nstruction Cycle Time teye R{=20kQ2%| 1.9 2.66 4.44 us
© 9 " TR
L] %s'::‘nllator Stabilization tac 0SC,,0SC, |Re=20k2:2% _ _ 05 s 1
External Clock Frequency fep 0sC, 04 — 4.5 MHz
External Clock “'High’"
% | Level width tcen 0sC, 100 - - ns 2
O | External Clock “Low” — -
S | Level Width terL 0S¢, 100 ns 2
£ | External Clock Rise Time | tcp, 0sC, - - 20 ns 2
4 UExternal Clock Fall Time | tcer 0sC, — _ 20 ns 2
Instruction Cycle Time teve 1.78 - 20 Hs 2
iNTo “High’ Level Width tioH INTo 2 — - teye 3
TNTo “Low’ Level Width tioL INTo 2 - - teye 3
INT: “High’ Level Width U1H INT: 2 - - teye 3
TNT: “Low” Level Width tL iNT1 2 - - teye 3
RESET “High" Level Width tRSTH RESET 2 p - teye 4
input Capacitance Cin all pins {7“:‘:):\, - - 15 pF
n
RESET Fall Time tRSTY - - 20 ms 4

{Note 1) Oscillator stabilization time is the time until the oscillator stabilizes after VoC reaches 4.0V at “Power-on’”’, or after RESET input
level goes to “High’’ by resetting to quit the stop mode by MCU reset on the circuits below. At power ON or recovering from stop

mode, apply RESET input more than tRC to obtain the necessary time for oscillator stabilizetion. When using crystal or ceramic
filter oscillator, please ask a crystal oscillator maker's or ceramic filter maker’s sdvice b oscillator ilization time ok ds on
the circuit constant and stray capacity.

Crystal oscillator

Ceramic filter oscillator Resistor oscillator

Cy (— (o]
"

0sC:

rvm%: )
2

—i - 0SsC,

Cearamic

£

4

fimrm‘:
S
T
k
Ca —

asc,
0sC,

ly 0SC2 0SC2
Cz2 1
GND GND
Crystal: 4.194304MHz NC-18C{Nihon Denpa Kogyo) Ceramic filter: CSA4.00MG (Murata) Rf : 20kN+2%
Rf: 1MQ £2% Rf : IMQ£2%
Cr : 22pF120% C» : 30pF+20%
Ca : 22pF+20% Ca : 30pF120%
(Note 2) {Note 3)
1/fcp
Vee-0.5
osc, l— tcPH cPL
0.5
CcPr et
{Note 4)
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HMCS404C (HD614042), HMCS404CL (HD614045)
AUTOMOTIVE YERSION HMCS404AC (HD614048)
o SERIAL INTERFACE TIMING CHARACTERISTICS
(Vge =4V to 6V, GND = OV, Vaisp = Ve —40V to Vg, Ta=-40to +85°C, if not specified.)

+ At Transfer Clock Qutput

. Test Value )

1tem Symbol Pin Name Con:istions n o ax Unit Note
Transfer Clock Cycle Time tseye SCK {Note 2} 1 - - toye 1,2
Transfer Clock ““High” Ta"d _ _
Level Width tsckH SCK {Note 2) 05 tseye 1,2
I::r.;'sf;vl;gtl:ck “Low" tsexL SCK {Note 2) 0.5 - - tseye 1,2
Transfer Clock Rise Time tsckr SCK {Note 2) - - 100 ns 1,2
Transfer Clock Fall Time tscxt SCK (Note 2) - - 100 ns 1,2
Serial Output Data - -
Delay Time tpso SO (Note 2) 300 ns 1,2
Serial Input Data Set-up Time tss) Sl 500 - - ns 1
Serial Input Data Hold Time tHsi Si 150 - - ns 1

» At Transfer Clock Input
. Test Value .

Item Symbol Pin Name Conditions [ rin e ax Unit Note
Transfer Clock Cycle Time tseye — ScK 1 - - teye 1
I::I“\:Iricﬁ:,c" Hiah tsckH SCK 0.5 - - tseve 1
I;::ff\levtig:‘:k “Low tsext SCK 05 - - tseye 1
Transfer Clock Rise Time tsckr SCK = = 100 ns 1
Transfer Clock Fall Time tsckt SCK - - 100 ns 1
Serial Qutput Data _ _
Delay Time toso SO (Note 2) 300 ns 1,2
Serial Input Data Set-up Time tssi Sl - - ns 1
Serial Input Data Hold Time ths) S - — ns 1

{Note 1) Timing Diagram of Serial Interface

= 1sCKs
SCK Vee —2.0V(0.7Vcc i
0.8V{0.22Vcc} *

X Vee —2.0V
SO
0.8V
tss1—= —tusi
st < 0.7vee
0.22Vce
T

* Ve — 2.0V and 0.8V are the threshold voltage for transfer clock output.
0.7 Ve and 0.22 Ve are the threshold voltage for transfer clock input.

{Note 2) Timing Load Circuit
Vee
Ry =2.6kQ

Test
Point

c R 152074@
30pF 12xg or Equiv.
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HMCS404C (HD614042), HMCS404CL (HD614045),
HMCS404AC (HD614048)

AUTOMOTIVE VERSION

e CHARACTERISTICS CURVE (REFERENCE DATA)

Ta=—20-+75¢ 4Ta=—20-+75¢
Vcc=5V fosc=4MHz
3 3 max
< <«
E - max E
o 2 02
L °
1 1
[0} 2 3 4 5 Q 1 2 3 4 > 6
fosc{MHz) VeelV)
Igc vs. fpscCharacteristics Ige vs. Ve Characteristics
(Crystal, Ceramic Filter Oscillator Option) (Crystal, Ceramic Filter Osciflator Option)
4fa=—20-+75¢ 4 Ta=—20-+75¢
Ve =5V fosc=4MHz max
3 a .3
< |~ < /
g2 / é 8 2 d
]
1 1
.d/
0 2 3 4 5 o] 2 K 4 17 €
fosc{MHz) Vee(V)
leg vs. fosc Characteristics Icc vs. Ve Characteristics
(Resistor Osciltator Option) (Resistor Oscillator Option)
20 Ta=—-20~+75T 2.0 Ta=—-20~+75TC IST"‘
Vec=5V fosc=4MHz .
16— 1.6L
2 = 2
<12 < -;E_ 1.2 sev2
§ / Issy2 § /max.
: 08 Pl i < 0.8 e
= 0. 5 0. —
0.4 // 0.4
=
[¢) 1 2 3 4 5 o 2 3 4 5 B
fosc(MHz) Vee(V)

Isgy vs. fosc Characteristics
{Crystal, Ceramic Filter Oscillator Option)

Isgy vs. Vcc Characteristics
(Crystal, Ceramic Filter Oscillator Option)
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AUTOMOTIVE VERSION

HMCS404C (HD614042), HMCS404CL (HD614045),

X.

HMCS404AC (HD614048)
2 IsBY?
2075="20-+75¢ o) Ofa=—20-+75¢ ma
Vee=5V max. fosc=4MHz :;aav:
1.6 t 1.6} .
- Isav2 <
K 12 // max. E '
L ~ 1.2
3 2 E -~
é 0.8 // L‘% 0.8}
0.4 o 0.4
(o} 1 2 3 4 5 (o] 1 2 3 4 5 6
fasc(MHz) Vec(V)
Isgy vs. fosc Characteristics tsgy vs. Voc Charactersstics
(Resistor Oscillator Option) {Resistor Oscillator Option)
500 T Ta=-20~ +75°C N
L) max
Ta=—20~+75T 500 —— .
A
400 00 /
5; 300 300 /
: 3 e
200 max. = 200 l 1
100 min,
17" 100[£ L~
— —] min.
o2 3 4 5 6
Vee(V) (o] 10 20 30 40 50
~Ip {Pull-up MOS Current) vs. Vec—Vdisp(V)
Ve Characteristics g {Pull-down MOS Current) vs.
15 . r (Ve — Vdisp) Characteristics
Ja=-20~+475¢
/ Vcc=6V
yd .
10 Vee=5V
‘é /' ) d
< ,é / 4Ta=—20=475¢ I
E /] et Ve =4V 3 Vccﬂ
E /i 2, i
_ // z /(cc=5 vV
!
4 32 ey
A '
o 1 2 3 o 1 2 3
Vou(V) Vee—Von(V)
lor min. vs. VoL Characteristics ~loH min vs. (Voe — VR ) Characteristics
(Standard Pin} {Standard Pin "*CMOS’’)
@ HITACHI
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HMCS404C (HD614042), HMCS404CL (HD614045), _
HMGS404AC (HD614048) AUTOMOTIVE VERSION

30
! Vec=6V
Ta=-20~+75TC
/| 8ac_20-+75%
A +—AVec=4.5V ar |_AVec=6V

20 A2 5 e
— / ”‘ Vcc=4V /
< 4
] / N /
5 A 3 = Vce=4.5V
E
3 "E’ / // " Vcc=4v
3 z 3 7 ”
! £

10

£ 3, A%
I' | //
4 ; /
o 1 2 3 4 5 o 1 2 3 4 E
Vee—Von(V) Vee—Von(V)
~lgn min. vs. (Ve — Vow) Characteristics ~lon min. vs. (Vcc — Vou) Characteristics
(Da ~ Dy Pins) {RO ~ R2 Pins)
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AUTOMOTIVE VERSION

HMCS404C (HD614042), HMCS404CL (HD614045),
HMCS404AC (HD614048)

® HMCS404CL ELECTRICAL CHARACTERISTICS

e DC CHARACTERISTICS (Voc=2.7V to 6V, GND = OV, Vgisp = Voc—40V to Ve, Ta = =40 to +85°C, if not specified.)

Value
Item Symbol Pin Name Test Conditions - " Unit Note
min yp max
RESET, SCK,
e iNTo, NT: 0.85Vcc bt Vec+0.3 v
Input “‘High v
Voltage H Sl 0.85Vee | — | Vect0.3 v
0SC: Vee—03 | — Vcc+0.3 v
RESET, SCK,
. Y INTo, TNT1 -0.3 - 0.15V¢e v
Input “‘Low v
Voltage L Sl -0.3 — | 0.18V¢cc v
0SC: -0.3 - 03 \
Output “High” _
—lon =0. Vee-05 | — - v
Voltage VoH SCK, SO lon = 0.1 mA cc—0.5
Output “Low” o2 _
Voltage VoL SCK, SO lor = 0.4mA - - 0.4 \"
RESET, SCK
Input/Output < ' o _ _
Leakage Current Mol IS':‘TSO(.’) |g£101 Vin =0V to Vcc 1 uA 1
Current
PRI Vec =3V
Dissipation in lcc Vce CC= - - 0.6 mA 2,6
Active Mode fosc = 2 MHz
Maximum Logic Operation
. Isgy1 Vee Vec =3V - . |- 0.6 mA | 3,6
gurrent fose = 2 MHz
issipation in
S;:::gby Mode | v Minin_\um Logic Operation
SBY2 cc Vee =3V - - 0.4 mA | 4,6
fose = 2MHz
Current ———
ecination | Vin (TEST) = Vec-0.2Vto V
Dissipation in t v n cC cc _ _ A
Stop Mode wop cc Vin (RESET) =6V t0 0.2 V 10 u 5
Stop Mode
Retain Voltage Vsion Vee 2 - - v
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HMCS404C (HD614042), HMCS404CL (HD614045),
4ot (HD4045) ( ) AUTOMOTIVE VERSION

{Note 1) Puli-up MOS current and output buffer current are excluded.
{Note 2) The MCU is in the reset state. The input/output current does not flow.
Test Conditions: MCU state; © Raset state in Operation Mode
Pin stats; © RESET, TEST ... Vc voltage
@ Do ~D3, R3~R9 --- Vo voitage
e D.~D,s, RO~R2, HM’ Ra1 - Vdisp voltege
iNote 3) The timer/counter operate with the fastest clock and input/output current does not flow.
Test Conditions: MCU state; ® Standby Mode
® input/Qutput; Reset state
® TIMER-A; +2 prescaler divide ratio
® TIMER-B; +2 prescaler divide ratio
o SERIAL Interface ; Stop
Pin state; ® RESET .. GND voltage
® TEST - Vg voitage
®Dy~D,, R3~RY ... Vg voltage
®D,~D,s, RO~R2, Rap. Rat -~ Vdisp voitage
{Note 4) The timer/counter operats with the slowest clock and input/foutput current does not flow.
Test Conditions: MCU state; ® Standby Mode
® Input/Output; Reset state
o TIMER-A; +2048 prescaler divide ratio
© TIMER-B; 2048 prescaler divide ratio
® SERIAL Interface ; Stop
Pin state; ® RESET.... GND voltage
® TEST ... Vg voltage
® D, ~D;, R3~RY ... V voltage
®D.~D,s, RO~R2, Rag, Ray - Vdisp voltage
(Note 5} Puli-down MOS current is excluded.
(Note 8] When foec=x [MHz] , the Current Dissipation in Operation mode and Standby maode are es d as foll

[When Divide-by-8 (D-8) option is selected.] max. value (fogc=x[MHZ]) --‘;x max. vaiue (foec=2 [MH2])

e INPUT/OUTPUT CHARACTERISTICS FOR STANDARD PIN
(Vo= 2.7V 10 8V, GND = OV, Visp = Voc —40V to Vg, Ta= —40 to +85°C, if not specified.)

Item Symbot Pin Name Test Conditions - Value Unit | Note
min typ max

3’5‘3;"“'" Vin 2‘:’; ~ 3:—,: R9 086Vcc |~ | Vect03 | V

3';::;0‘"" viL Dng = g;: . 03 |- |0a8Vee |V

3:}:“;"”“"" Von |BaTRy ~lon =0.1mA Vec-05 | - - v |

Jutpu "Low™ | vou D~ Ry loL = 0.4 mA - - 0.4 v

:."ez‘l‘ttlgoeu(t:uptr,rtent thed l?l% ~ IF::; Vin=0V 1o Vcc B B ! HA 2

E:':;:Jnli: MOS . Rg = 23 . gﬁ‘c:o 3V 3 15 40 uA 3
Doy [velov 30 {60 | 120 |wa | 3

{Note 1) Applied to 1/O pins with "CMOS"’ output selected by mask option.
{Note 2) Pufli-up MOS current and output buffer current are excluded.
(Note 3) Applied to 1/O pins ‘‘with Pull.up MOS’ selected by mask option.
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HMCS404C (HD614042), HMCS404CL (HD614045),
AUTOMOTIVE VERSION HMGSAOAAL (HDbI 4043)

e INPUT/OUTPUT CHARACTERISTICS FOR HIGH VOLTAGE PIN
(Vec = 2.7V 10 6V, GND = OV, V4i4p = Voe —40V to Vg, Ta= —40to +85°C, if not specified.)

Val
Item Symbol Pin Name Test Conditions - aue Unit Note
min typ max
Input “High"’ D« ~ Dis, R1
Voltage Vin R2, Rag, Ra1 0.85Vce - Vee+0.3 v
' t " ) D ~D R R‘
\;‘:I‘t‘aaeuw Vi R;. R;::. Rai Vec—a0 - S 18vec M
De ~ Dis —loy=15mA, Vec=5V10%| Vcc-3.0 - - v
Output “High" Vou Zlon=2.6mA Vec-10 | — - Y
Voltage RO~ R2 —lgy=3 mA, Vcc=5V10% | Vcc—3.0 - - v
—loH=0.5 mA Vee—1.0 - - \"
De~Da1s -
Output “Low” | RO~R2 Vdip = Vec—40V - - | Vee=37 | Vv 1
oL pr
Voltage De D 150k to Ve —40V - - | Vee-37 | v 2
Input/Qutput Da~D1s
Leakage Wil RO~R2 Vin = Vec—40V to Ve - - 20 “A 3
Current Rap. Ra1
Ds~D1s -
Pul Down MOS |, RO~R2 Vo 7\ Vo35V 125 | 250 500 s 4
Rao. Ra1 in = VeC

{Note 1} Applied to I/O pins “‘with Pull-down MOS"’ selscted by mask option.

(Note 2) Applied to I/O pins “‘without Pull-down MOS (PMOS Open Drain}" sslectad by mask option.
(Note 3] Puli-down MOS current and output buffer current are excluded.

{Note 4} Applied to /O pins “‘with Puli-down MOS" selected by mask option.
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HMCS404C (HD614042), HMCS404CL (HD614045), _
HMCS404AC (HD614048) AUTOMOTIVE VERSION

® AC CHARACTERISTICS (Voc=2.7V to 6V, GND = 0V, Vdisp = Vgc—-40V to Ve, T = -40 to +85°C, it not specified.)

Value
item Symbol Pin Name Test Conditions - Unit | Note
min typ max
Oscillation Frequency fosc 0SC1, 0OSC2 0.4 2 2.25 MH2z
Instruction Cycle Time teye 3.55 4 20 Hs
Oscillator Stabitization Time tac 0SCi1, OSC2 - - 60 ms 1
External Clock ‘"High’”
Level Width tepH 0sCy 205 - - ns 2
Eovel widin " e osc: 08 (- | - ne |2
External Clock Rise Time tepr OSC1 - — 20 ns 2
External Clock Fall Time tcpt OSC1 - - 20 ns 2
NTo “High” Level Width tioH iNTo 2 - - teye | 3
INTo “Low" Level Width tioL iNTo 2 - - teye 3
INT:1 “High” Level Width thH INT: 2 - - tye | 3
INT1 “Low’’ Level Width tyL INT: 2 - - teye 3
RESET “High'* Level Width tRSTH RESET' 2 - - teye 4
. . f=1MHz
Input Capacit C; all - — 16
pu pacitance in pins Vin=0V pF
RESET Fall Time tRSTt - - 15 ms 4

{Note 1) Osciliator stabilization time is the time until the oscillator stabilizes atter Vg reaches 2.7V st “Power-on”, or after RESET input
level goes “High" by resetting to quit the stop mode by MCU reset. At power ON or recovering from stop mode, apply RESET input
more than tRC to obtain the necessary time for oscillator stabilization. The circuits used to measure the value are described below.
When using crystsl or ceramic filter oscillator, please ask s crystal oscitiator maker’s or ceramic filter maker's advice because oscillator
stabilization time depends on the circuit constant and stray capacity.

Crystal oscitiator Ceramic filter oscillator

Cs — '_(':1

+ C - osc
rystal] I oS Ceramic !

< filter, >
T s TE:”

4 ARA 0SC. " osc.

AN s e §
GND GND
Crystal: 2.097152MHz DS-MGQ308 (Seiko Denshi) Ceramic filter: CSA2.000MK (Muratas)
Rf = 2MQ + 2%, Rd = 2.2k + 2% Rf = 1M t 2%, Ci~Caz=30pF £20%

C. = 10pF £ 20%
Cs = 10pF  20%

{Note 2) {Note 3)
1/tcp 0.85Vee
NT,INT, HOH, UTH uoL, Wik
Vee—0.3v 0.15 Vee
osc, l— wcPH wcPL
0.3V L
icer wcPt
{Note 4)

0.85Vce
RESET 1 5Vgoe

tRSTH
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AUTOMOTIVE VERSION

HMCS404C (HD614042), HMCS404CL (HD614045),
HMCS404AC (HD614048)

@ SERIAL INTERFACE TIMING CHARACTERISTICS

(Vec=2.7V to 6V, GND = 0V, Vgjsp = Vcc—40V to Ve, Ta= —40 to +85°C, if not specified.)

* At Transfer Clock Qutput

. Test Value i

Item Symbol Pin Name Conditions min vp hax Unit Note
Transfer Clock Cycle Time tseye SCK (Note 2) 1 - - teve 1,2
i o | 5K Wewn | o | = | = | e | 12

ez m
ek Low — SCK {Note 2) 0.5 - - tseye | 1.2
Transfer Clock Rise Time tsckr SCK (Note 2) - - 300 ns 1,2
Transfer Clock Fall Time tsckt SCK (Note 2} - - 300 ns 1,2
Serial Output Dat
Delay e Data toso SO (Note 2) - - 600 ns 1,2
Serial Input Data Set-up Time tss) St 1000 — = ns 1
Serial Input Data Hold Time tus) SI 500 - - ns 1

* At Transfer Clock Input
. Test Value .

Item Symbol Pin Name Conditions [~ mim e i Unit Note
Transfer Clock Cycle Time tseye SCK 1 = - teye 1
I:::Tf\rvricg.r:wk High tsckH SCK 05 - - tseve !
Transfer Clock ““Low"” T
Level Width ” tscki SCK 0.5 - - tseve !
Transfer Clock Rise Time tscxe SCK - - 300 ns 1
Transfer Clock Fall Time tscxs SCK - - 300 ns 1
g.erlla:: ?:‘r::u‘ Date toso so (Note 2) - - 600 ns 1.2
Serial Input Data Set-up Time tgs) Si 1000 - - ns 1
Serial input Data Hold Time tus) SI 500 - - ns 1

{Note 1) Timing Diagram of Serial Interface

3¢

Sck Vce—0.6V (0.86Vee)® I
0.4V (0.16v¢c)*
0 Vee-0.5v > <
0.4V
tssi ~ tHg1 —=
0.86Vpe

0.15V,

A

*Vce—0.5V and 0.4V are the threshold voitege for transfer clock output.
CC
0.85V e and 0.15V e are the threshoid voltage for transfer clock input.

(Note 2} Timing Load Circuit
Vee

Ry =2 68k
Test
Point
¢ R 1520748
300F 12k or Equix
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HMCS404C (HD614042), HMCS404CL (HD614045),

AUTOMOTIVE VERSION

HMCS404AC (HD614048)
® CHARACTERISTICS CURVE (REFERENCE DATA)
T T T
Ta=—20~+475TC max. T T l
fosc=2MHz Ta=—20~ +75°C
1.0 fosc™2MHZ 1SBY1
1.0 mex.
—~ - IsBY2
3 v 2 7
K 05 s E //
. Zo0s =
k] —
0 1 2 3 4 5 6
Veew) (4] 1 2 3 4 5 [}
Icc vs. Ve Characteristics veetv)
(Crystal, Ceramic Filter Oscillator) Isgy vs. Ve Characteristics
500 ——T (Crystal, Ceramic Filter Oscillator)
Ta=—-20~+75T
Ta=~20~ +75°C
400 500 J.,.. 1
<
%300 400 /
T
200 max. < 300 /j
L~ 2 T typ.
100 typ. 200 l A
] min.
] b /‘/
—) — i
o 2 3 4 5 6 100 ’ / 7 min. _|
veeivi /
—lp {Pult-up MOS Current) vs.
Ve Characteristics ° 10 20 30 20 50
1575 = —20~+75°C | Vec—VainpV!
Vee=8v I4 (Pull-down MOS Current) vs.
) {Vce—Vdisp) Characteristics
/
10 VAR
z N
E // L~ Vegeav 4 r —
E /// e _ Ta=~20 ~ +75°C ey
2 SN A $s —]Vec
- /// IS // Vee=5v
5 /// E, AP
A 5 L |+ VeemV
vee = 2.7V T 1 —
cC ' ~ 1
/
Vee=2.7V
o 1 2 3 0 ! 2 3
Vou(V) Vec—VoH (V)
lo min.vs. VoL Characteristics —lon min. vs. (Vcc—Vown ) Characteristics
‘Standard Pin) {Standard Pin “CMOS"’}
@G HITACHI
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HMCS404C (HD614042), HMCS404CL (HD614045),
AUTOMOTIVE VERSION HMCS404AC (HD614048)

O a-"20~+75°C | ]
Vo=V
7 8[Ta=—20~+75%
Vce=8v
—_~ 20 Voo~V 5
<
£ 7 i T A Vecsv
< 17T Veemav z 4 /4 s
E .V 1 £ pd
x Y = =
5 i/ £ 5
! y. € [ vee=4v
10 A x
/// Veo=2.7V Tc>
2 4
// - ///// Vee=2.7V
// Ve 1 /4 LT ces
y 5% ]
7
0 1 2 3 4 5 [ 1 2 3 4 5
Vee-VoH (V) Vee—VoH (V)
—lon min. vs. {Voc—V o) Characteristics —lgH min. vs. (Vgc—Vou) Characteristics
(D4 ~ D15 Pins) (RO~ R2 Pins)
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HMCS404C (HD614042), HMCS404CL (HD614045),
HMCS404AC (HD614048)

® HMCS404AC ELECTRICAL CHARACTERISTICS
e DC CHARACTERISTICS (Voc = 4.5V to 6V, GND = 0V, Vdisp = Vec—40V to Ve, Ta = -40to +85°C, if not specified.}

AUTOMOTIVE VERSION

Value
Itemn Symbol Pin Name Test Conditions Unit | Note
min typ max
R——T- ET, E 0.7Vce - Vcct0.3 v
Input “High”
Voltage Vin ) 07Vee | — | Veet03 | V
0SC1 Voc—-05 | — Vec+0.3 v
RESET, SCK,
Input “Low” TNTo, INT1 -0.3 - 0.22V¢c v
Voltage Vie sl 03 |- |622vee | V
0SC1 -0.3 - 0.5 v
T —lon = 1.0 mA Vee-10 | — - \"
Output “High Von SCK, SO
Voltage —lon =0.01 mA Vee-03 | — - v
Output *‘Low” P rad _
Voltage VoL SCK, SO loL = 1.6 mA - - 0.4 v
* RESET, SCK
Input/Output : . o
Leakage Current Tl s) S‘,O'FgTS—l& Vin =0V to Ve - - 1 HA 1
Current
urrent Vec =5V
Dissipation in lec Vee - - - 3.0 mA 2,6
Active Made fosc = 6 MHz
Maximum Logic Operation
Isayr |Vee Vee =5V - - 1.8 mA | 3.6
Current fose = 6 MH2z
Dissipation in
51'3,,3;,,' Molde Minimum Logic Operation
Issy2 | Vee Vec =5V - - 1.35 mA | 4,8
fosc = 6MHZ
Current TEET
i Vi (TEST) = Ve —0.3V to V¢
Dissipation in Yatop Vce n - - - 10 uA 5
Stop Mode Vin (RESET) =0V to 0.3V
Stop Mode _ _
Retain Voltage Vsop | Vee 2 v
@ HITACHI
Hitachi America Ltd. » Hitachi Plaza 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 161

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




HMCS404C (HD614042), HMCS404CL (HD614045),
AUTOMOTIVE VERSION HMCS404AC (HD614048)

{Note 1) Pull-up MOS current and output buffer current are excluded.
(Nate 2) The MCU is in the resst state. The input/output current does not flow.
Test Conditions: MCU state; ® Reset state in Operation Mode
Pin state; ® RESET, TEST ... Vg voltage
® Do ~D3, R3I~R9 - Vg voltege
©D.~D1s, RO~R2, R, Raq - Vigp voitage
{Note 3) The timer/counter opersta with the fastest clock and input/output current does not flow.
Test Conditions: MCU state; ® Standby Mode
® Input/Output; Reset state
® TIMER-A; +2 prescaler divide ratio
® TIMER-B; +2 prescaler divide ratio
® SERIAL Interface ; Stop
Pin state; ® RESET .--GND voitage
® TEST .- Vo voltage
® Dy ~D;3, R3~R9 .- V¢ voltage
® D ~Dis, RO~R2, Rag, Aat - Vdisp voitage
{Note 4) The timer/countar operate with the slowest clock and input/output current does not flow.
Test Conditions: MCU state; ® Standby Mode
® |nput/Output; Reset state
® TIMER-A; +2048 prescaler divide ratio
® TIMER-8; +2048 prescaier divide ratio
® SERIAL Interface ; Stop
Pin state; ® RESET.... GND voltage
® TEST ... Vg voitage
® D, ~D;3, R3~RY ... Vo voltage
®D,~Dis, RO~R2, Rag, Ray - Visp voltage
(Note 5) Pull-down MOS current is excluded.
(Note 6) When f,e.=x[MHz], the Current Dissipation in Operation mode and Standby mode are estimated as follows:

max. value (foq.=x [MMHz]) =%x max. value {foec=6 [MH2])

® INPUT/OUTPUT CHARACTERISTICS FOR STANDARD PIN .
(Vee = 4.5V to 6V,GND = 0V, Vdisp = Vcc—40V to Ve, Ta = —40 to +85°C, if not specified.)

Val
Item Symbol Pin Name Test Conditions oSy : :e Unit Note
i Yy max
Input “High"’ Do ~ D3,
Voltage Vim R3 ~ R5, R9 0.7Vee - Vce+0.3 \%
Input “Low’’ Do ~ D3,
Voltage Vie R3 ~ R5. RO -0.3 - 0.22Vc v
Do ~ D3,
Output ""High” Vou R3 ~ R8 ~logy = 1.0mA Vee-1.0 - - v 1
Voitage Do ~ D3, -1 =0.0t mA Vee—0.3 _ — v 1
R3 ~ R8 OH . cc—H-
Output “Low*’ Do ~ D3, =
Volitage Vou R3~ RS loL = 1.6 mA - - 0.4 v
Input/Output Do ~ D3, R - -
Leakage Current | Il R3~ R9 Vin =0V to Vcc 1 MA 2
Pull-Up MOS Do ~ D3, Vee =5V
Current —le R3~ R9 Vin = 0V 30 60 120 uA 3

{(Note 1) Applied to 1/0 pins with “CMOS"” Output selected by mask option.
{Note 2) Pull-up MOS current and output buffer current are excluded.
{Note 3} Applied to I/O pins “‘with Puli-up MOS" salected by mask option.
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HMCS404C (HD614042), HMCS404CL (HD614045),
HMCS404AC (HD614048)

e INPUT/OUTPUT CHARACTERISTICS FOR HIGH VOLTAGE PIN
(Vec = 4.5V to 8V, GND = 0V, Vdisp = Ve —90V to Ve, Ta = -40 to +85°C, if not specified.)

AUTOMOTIVE VERSION

\'/
Item Symbol Pin Name Test Conditions - alue Unit Note
min typ max
Input “High* D« ~ D1s, R1
Voltage Vin R2, Rao. Rat 0.7Vce - Vee+0.3 v
Input “Low” Da~Dis , R1
Voltage Vie R2, Rao. Rat Vec—40 - 0.22V¢e \%
De ~ D1 —loH=15mA, Vcc=5V £ 10%| Vcc—-3.0 - - Vv
~ s
Output “High” Vou —loH=9mA Vec—2.0 - - A"
Voitage o RO~ R2 ion=3mA, Voc=5V £ 10% | Vec—3.0 | - - v
—lgu=1.8mA Vee-2.0 - - v
Da~Dus
Ve = Ve —40V - - —
Output “Low” Vou RO~R2 aimp = Ve —40 Vee-37 v 1
Vol Da~D1s
tage oAl 150kS2 to Ve —40V - - | Vee-37 | Vv 2
Input/Qutput ol Da~D1s
Leakage w RO~R2 Vin = Vcc—40V to Ve - - 20 HA 3
Current Rao. Ra1
Da~Dis
Pull Down MOS Vdisp = Vec—35V
| RO~R2 disp cc
Current a Rag. Fas Vi = Vee 125 250 500 HA 4
{Note 1) Applied to 1/O pins "with Pull-down MOS" sslected by mask option.
{Note 2) Applied to |/O pins “'without Pull-down MOS (PMOS Open Drain}" selected by mask option.
{Note 3} Pull-down MOS current and output buffer current are excluded.
{Note 4) Applied to 1/O pins “with Pull-down MOS" selected by mask option.
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HMCS404C (HD614042), HMCS404CL (HD614045),
AUTOMOTIVE VERSION HMCSAOAAC (HDIT0%0)

® AC CHARACTERISTICS (Vcc=4.5V to 6V, GND = 0V, Vgisp = Vec—40V to Vec, Ta =40 1o +85°C, if not specified.)

Item Symbol Pin Name Test Conditions - Value Unit | Note
min typ max

Oscillation Frequency fosc 0OSCi1, OSC:2 04 6 6.2 MHz
Instruction Cycle Time teye 1.29 1.33 20 HS
Oscillator Stabilization Time trc 0SC1, 0SC2 — - 20 ms 1
Level Width " tcen | 0SCi 0 [ - | - |2
o low || osa JHEEEE
External Clock Rise Time tepr OSC: - - 20 ns 2
External Clock Fall Time tept 0OSCi - - 20 ns 2
INTo "“High” Level Width tioH iNTo 2 - - teye 3
iNTo “Low"” Level Width tioL iNTo 2 - -~ teye 3
INT1 “High” Level Width t11H INTC 2 - - teye 3
iNT1 “Low" Level Width tL iNTt 2 - - teye 3
RESET ““High’" Level Width tRSTH RESET 2 - — teye 4
Input Capacitance Cin all pins LTnLN(;HVZ - - 15 pF
RESET Falil Time tRSTS - - 20 ms 4

(Note 1} Oscillator stabilization time is the time until the osciilator stabilizes after Vo reaches 4.5V at “Power-on”, or after RESET input
level goes "‘High" by resetting to quit the stop mode by MCU reset. At power ON or recovering from stop mode, apply RESET input
more than tRC to obtain the necessary time for oscillator stabilization. The circuits used to measure the value are described below.
When using crystal or ceramic filter oscillator, please ask a crystal oscillator maker’s or ceramic filter maker’s advice because oscillator
stabilization time depends on the circuit constant and stray capacity.

Crystal osciltator Ceramic filter oscillator
C SEEE— C
; 0sC — osC
Crvsta_lL ! Ceramic !
filter =
T T3l
- 0SC: F 0SC:
Ca | Cz
GND GND
Crystal: 6.0MHz NC-18C (Nihon Denpa Kogyo) Ceramic filter : CSA6.00MG {Murata}
Rf : 1IMQ2 £2% Rf :1MQ £2%
Ci : 20pF :20% Ci  : 30pF +20%
C: : 20pF £20% Ca : 30pF +20%
{Note 2} (Note 3)
1/fcp 0.7vVec
INT_INT, HOH, 1K HoL, HiIL
vVee-0.5V: 0.22vee
osc, [—tcPH tepL
0.5V
'~
tcer tCcPt

{Note 4)

0.7vee

RESET 0.22vee

tRSTE
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HMCS404C (HD614042), HMCSA404CL (HD614045),
HMCS404AC (HD614048) AUTOMOTIVE VERSION

® SERIAL INTERFACE TIMING CHARACTERISTICS .
(Vec=4.5V to 6V, GND = 0V, Vdisp = Vec—40V to Veg, Ta= 4010 +85°C, if not specified.)

< At Transfer Clock Output

. Test Value .

Item Symbol Pin Name Conditions o e ax Unit Note
Transfer Clock Cycle Time tseye SCK {Note 2) 1 - - teye 1,2
Transfer Clock “High” I Te"d
ngls;vridufc 9 tsckH SCK (Note 2) 05 - - tseye 1,2
Transfer Clock “Low" FYod _
Level Width tsckL SCK (Note 2) 0.5 - tseye 1,2
Transfer Clock Rise Time tscxr SCK {Note 2) - - 100 ns 1,2
Transfer Clock Fall Time tsckt SCK {Note 2) - - 100 ns 1,2
Serial Qutput Data _ _
Delay Time toso SO (Note 2) 250 ns 1,2
Serial Input Data Set-up Time tssi Sl 300 - - ns 1
Serial Input Data Hold Time thsi Sl 150 — - ns 1

» At Transfer Clock Input
- Test Value .

item Symbol Pin Name Conditions e p ax Unit Note

Transfer Clock Cycle Time tseye “SCK 1 - - Teye 1
v; wpera
Loval wigth o tecxn SCK 05 - B
" p M R

Lot o wox | S os | - | - e |
Transfer Clock Rise Time tscke SCK - - 100 ns 1
Transfer Clock Fall Time tscks SCK - - 100 ns 1
Serial Output Data
Delay Time tpso sO (Note 2) - - 250 ns 1,2
Serial Input Data Set-up Time tss) | 300 - — ns 1
Serial Input Data Hold Time tusi Sl 150 — - ns 1

(Note 1) Timing Disgram of Serial Interface

§CK Vce —2.0V(0.7Vee ,o{
0.8V(0.22vec) »
X Vec -2 0V
so
0.8V

St

N
X

1881~ [—1tust —1
0.7vee
0.22Vcc

* Vge — 2.0V and 0.8V are the threshold voltage for transfer clock output.
0.7 Veg and 0,22 Vg are the threshold voltage for transfer clock input.
(Note 2} Timing Load Circuit
Vee
RL =2.6kQ
Test
Point
c R 152074®
30pF 12kQ or Equiv
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2.4

o CHARACTERISTICS CURVE (REFERENCE DATA) Ta=—-20~+75TC Tsav1
l e fosc =6MHz mjx.
4 4 20 isBy2
Ta=—20—- +75¢C //max~
3 fosc T oMM 16 /
3 2 /
E € /]
52 =12 -
o >
= 2
1 s 0.8
2
0.4
0 1 2 3 4 5 6
Vee(V)
lec vs. Vg Characteristics o 2 3 4 5 6
{Crystal, Ceramic Filter Oscillator) VeelV)
Isgy vs. Vgc Characteristics
500 | S (Crystal, Ceramic Fiiter Oscillator )
Ta=—20~+75C
Ta=-20~ +75°C
400 500 = max.
/’
< 300
3 400 /
__Q.
! /
200! max. —~ 300
E I/ — typ.
]
100 —typ. 200 /‘
] in
o min,
o 32 3 4 5 6 10011
Vee(V) /
—1p {Puli-up MOS Current) vs.
V¢ Characteristics o 10 20 30 40 50
Vcc“‘VdiSp(V)
15 14 {Pull-down MOS Current) vs.
Ta=—20~+75% (Vce — Vaisp) Characteristics
Vcc=sV
4y
/1 a=—-20~+75T I
2 Vee =6V
10 v Vee=8V £3 L]
‘é / // e masy E /v"‘::s\
£ // 1 S2 ] —
E 4 T | VeqT*
= /) L 1 =
5 / g/
/4
y 4 o 1 2 3
/V Vcc—‘VDN(V)
7 -lox min vs. (Voc — Vou) Characteristics
(Standard Pin ""CMOS")
o ”
Vou{V)
loL min. vs. Vg Characteristics
(Standard Pin)
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HMCS404C (HD614042), HMCS404CL (HD614045),

AUTOMOTIVE VERSION

HMCS404AC (HD614048)
30
T ! l l Vcc=6V
Ta=—20~+75¢
e l_ T 6 1 L
% v Vee=4.5V Ta=-—20~+75 Vec=6Y
20 A LA 5 A
= / ,/ 4
E / N /|
€ ¥ r =z = Vce=4.5V
E £ L~
3 = /A A
T 10 E 2 /1 /
7
/Ir Tﬁ 2 /
// 1A
4 ”
o 1 2 3 4 5 o 1 F: 3 4 E
Ve —Vou(V) Vee—Vou(V)

~lon min. vs. {Vgc — Vou} Characteristics
(D4 ~ D, ¢ Pins)

= DESCRIPTION OF PIN FUNCTIONS
Input and output signals of MCU are described below.

® GND, Vcc, Vdisp

These are Power Supply Pins. Connect GND pin to Earth
(0V) and apply Vcc power supply voltage to Ve pin. Vdis
is an power supply for high voltage Input/Output pins witﬁ
maximum voltage of Vcc-40V. Vaisp pin can be also used as
Ra 1 pin by mask option. For details, see “INPUT/OUTPUT”.

o TEST

TEST pin is not for user’s application. TEST must be con-
nected to Vec.
® RESET

RESET pin is used to reset MCU. For details, see “RESET”.

® 0SC,,0SC,

These are Input pins to the internal oscillator circuit. They
can be connected to crystal resonator, ceramic filter reso-
nator, Rf oscillator (applicable only to the HMCS404C), or
external oscillator circuit. Select the circuit of MCU by mask
option corresponding to the oscillator type. For details, see
“INTERNAL OSCILLATOR CIRCUIT.”

® D-port (Do to Dyg)

D-port is a 1-bit Input/Cutput common port. Do to Dj are
standard type, D4 to D,g are for high voltage. Each pin has the
mask option to select its circuit type. For details, See “INPUT/
OUTPUT"”.

® R-port (RO to RA)

R-port is a 4-bit Input/Output port. (only RA is 2-bit con-
struction.) RO and R6 to R8 are output ports, R9 to RA are
input ports, and Rl to RS are Input/Output common ports.
RO to R2 and RA are the high voltage ports, R3 to R9 are the
standard ports. Each pin has the mask option to select its cir-

~lon min. vs. (Ve — Vor) Characteristics
(RO ~ R2 Pins)

cuit type. Rz, R, Rew, Ru and Rz are also available as
TNTo, INT1, SCK, SI and SO respectively. For details, see
“NPUT/OUTPUT".

® INT,, INT,

These are the input pins to interrupt MCU operation exter-
nally. TINT, can be used as an external event input pin for
TIMER-B. INT, and INT, are also available as Rj3, and Rs3
respectively. For details, See “INTERRUPT”.

e SCK, SI, SO o

These are Transfer clock 1/0 pin (SCK), serial data input pin
(SI) and serial data output pin (SO) used for serial interface.
SCK, SI, and SO are also available as Rqo, Ras und Raz respec-
tively. For details, see “SERIAL INTERFACE”.

s ROM MEMORY MAP

MCU includes 4096 words x 10 bits ROM. ROM memory
map is illustrated in Fig. 1 and described in the following
paragraph.

® Vector Address Ares ..... $0000 to $000F

When MCU is reset or an interrupt is serviced, the program is
executed from the vector address. Program the JMPL instruc-
tions branching to the starting addresses of reset routine or
of interrupt routines.

©® Zero-Page Subroutine Area ..... $0000 to $003F
CAL instruction allows to branch to the subroutines in
$0000 to $O03F.

® Pattern Area...... $0000 to SOFFF
P instruction allows referring to the ROM data in $0000 to
SOFFF as a pattern.

® Program Area ...... $0000 to $OFFF
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