BUILT-IN PROGRAMMABLE ROM VERSION

4.1 Overview

4.1 Overview

In addition to the mask ROM versions, there are other members of the 7470 Series called built-in programmable
ROM versions which are microcomputers with built-in programmable ROM. One version, the window-type
EPROM version, has an built-in EPROM that can be written to and erased. Another version is a one-time
programmable microcomputer whose buili-in PROM can be writien o but not erased. Since the functions of the
buit-in EPROM and one-time programmable versions are exactly the same, apart from whether the ROM
contents can be erased, they are both referred to as built-in PROM versions in this manual.

The built-in PROM versions have functions similar to those of the mask ROM versions, but they also have a
EPROM mode that enables writing to built-in PROM.

Seven built-in PROM versions of the 7470 Series are available: the M37470E4-XXXSP (one-time program-
mable), the M37470E8-XXXSP (one-time programmable), the M37471E4-XXXSP/FP (one-time program-
mable), the M37471E8-XXXSP/FP (one-time programmable), and the M37471E8SS (window version). A brief
outline of the specifications of these microcomputers is given in Table 4.1.1.

Table 4.1.1 Functions of built-in PROM versions (M37470E4-XXXSP, M37470E8-XXXSP, M37471E4-XXXSP/
FP, M37471E8-XXXSP/FP, and M37471EBSS)

Functions
Parameter M37470E4-XXXSP M37471E4-XXXSP, M37471E4-XXXFP
and M37470E8-XXXSP | M37471EB-XXXSP and M37471E8-XXXFP
and M37471EBSS

Basic instructions

69

Instruction execution time 1.0us (minimum instructions, at 4MHz)

Clock frequency 4MHz —

Memory size PROM (Note 4) 8192 bytes (Note 1) N B
RAM 192 bytes (Note 2)

InputOutput ports | PO, P1 VO I8-bitx 2 ' 8bit x2 o I
P2 e 4-bit X 1 BTSN o
P [input [4bitx 1 [4btxX1
(P4 VO [2bitx 1 4-bit X 1
P5 Input  [— T Tabit X1

Serial VO o lsbtx i o - o

Timer 8-bit X 4 (with 8-bit latch)

A-D converter
Subroutine nesting
Interrupt
Clock generating circuit

Power supply

8-bit X 1 (4-channel)

|8-bit X 1 (8-channel)

|96 (max.) (Note 3)

External 5, internal 6

and software 1~

nal ceramic or quartz
crystal oscillator)

2710 55V

fal oscillator)

"1 builtin (with exter-| 2 built-in (with external ceramic or quanz crys-

Power dissipation (typ.)

175mW (at 4MHz)

Input/Output

Input/Output  voltage

5V

characteristics Output_current

-5 to 10mA (PO, P1, P2 and P4: CMOS 3-state)

Operating temperature range
Device structure

[-20 10 85°C

CMOS Tsilicon gate

Package One-time 32-pin shrink plastic]42-pin shrink plastic | 56-pin plastic molded
programmabie moided DIP molded DIP QFP
Window type  |—  142-pin shrink ceramic| —
DiP
Note 1 : 16384 bytes for M37470E8-XXXSP, M37471E8-XXXSP/FP and M37471E8SS.

. 384 bytes for M37470E8-XXXSP, M37471E8-XXXSP/FP and M37471E8SS.

2
3 1 192 (max.) for M37470E8-XXXSP, M37471E8-XXXSP/FP and M37471E8SS.
4 : Voltage of writing to PROM is 125V (corresponding to M51.27256).
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4.2 Pin configuration

42 Pin configuration

Figure 4.2.1 shows the pin configuration of M37470E4-XXXSP and M37470E8-XXXSP, Figure 4.2.2 shows the
pin configuration of M37471E4-XXXSP, M37471E8-XXXSP and M37471E8SS, and Figure 4.2.3 shows the pin
configuration of M37471E4-XXXFP and M37471E8-XXXFP. The built-in PROM versions have pin-compatibil-
ity with the mask ROM version.

(Top view) {Top view)
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Fig.4.2.1 Pin configuration (M37470E4-XXXSP and Xour +— [z 23] +— PSo/Xcin
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Fig.4.2.2 Pin configuration (M37471E4-XXXSP,
M37471E8-XXXSP and M37471E8SS)
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Fig.4.2.3 Pin configuration (M37471E4-XXXFP
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4.3 Block diagram

and M37471E8-XXXFP.

M37471E4-XXXFP,

Figures 4.3.1 o 4.3.3 shows the block diagrams of M37470E4-XXXSP, M37470E8-XXXSP, M37471E4-XXXSP,
M37471E8SS,

BUILT-IN PROGRAMMABLE ROM VERSION

4.3 Block diagram
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4.3 Block diagram
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Fig.4.3.2 Block diagram of M37471E4-XXXSP and M37471E8-XXXSP(M37471E8SS)
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Fig.4.3.3 Block diagram of M37471E4-XXXFP and M37471E8-XXXFP
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4.4 EPROM mode

4.4.1 EPROM mode
The built-in PROM versions of the 7470 Series have an EPROM mode in addition to the ordinary operating mode.
Use EPROM mode to write to, read from, and erase built-in PROM, in the same way as in the M5L27256 (EPROM

device).

44 EPROM mode

The pin assignments in EPROM mode are shown in Table 4.4.1, and pin connection diagrams are shown in
Figures 44.1 to 443.

Table 4.4.1 Pin correspondence at the EPROM mode

Device type name Buit-in PROM version M5L27256
B — Voc Vce
o P33 Vpp
Vss Vss T
Pin name P11 to P17, P20 to P23 Ao to Ata T
P30, P31, P40, P41 | _
| ~ POoto PO7 Do to D7
. VRer CE T
P32 OE
@ ST e b D
P1CLK o [2 [57) = Pos
P15SOUT +s ] e POy - DD
.—-*7/' - P14SIN e E 23] =+ PQs - @
FD>——— it [ 5 - s O
@l FE Hew o @
[Y) SEEE—— I ‘:.“ E 26) =+ POy~ (TD
el 88 Bewm ————@
@——— - - 5’2;»“|N3<—o[z 2)‘: E"’Pd\ — ..,_@D
b [ R R —a G
A = P2uIN) - [1]] vy 22] «— P3VCNTR) —————Ve)
(Bo—— P20IN> +— [i2] 1] «— PaaCNTRy  —-- -
To--— Vher — [13] [20] «— payINTY - -
O ] 5] «— PawiNTe —QD
o Xou +— [ig] 18] «— RESET -
S v @ T

(D are terminals for PROM {coiresponding 1o M5L27256)

Fig.4.4.1 Pin connection at EPROM mode (M37470E4-XXXSP and M37470E8-XXXSP)
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44 EPROM mode

P53 —e 1] ~ 2] «— P52
@Eo P17 Srov 2] T__w' -« PO7 “—@
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@D P2VINI «[16 27 «— payiNT) ——— A1)
< P2uIN +— 1] [26] +— pagiNTs G
CE———— Veer —= [1g] 2] «+— RESET — - ——,
Xy — [19 E‘ = P5Xcout Vss
Xour +— E] +— PSo/Xew
@ v [ o ove @

(>) are terminals for PROM (corresponding 1o M5l 27256)

Fig.4.4.2 Pin connection at EPROM mode (M37471E4-XXXSP, M37471E8-XXXSP and M37471E8SS)
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Fig.4.4.3 Pin connection at EPROM mode (M37471E4-XXXFP and M37471E8-XXXFP)
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44 EPROM mode

4.4.2 Pin descrl

ption

Table 4.4.2 shows the pin description at ordinary operating mode and EPROM mode.

Table 4.4.2 Pin description

Pin Name Mode Function

Vce, vss Supply voltage Ordinary operatiorv | Supply 2.7 to 5.5V to Vcc, and OV to Vss.
EPROM

AVss Analog power supply Ordinary operation/ | Acts as ground level input pin for A-D con-
EPROM verter. Same voltage as Vss is applied. (Note

1)
VREF Reference vollage input | Ordinary operation |Acts as reference voitage input pin for the A~D
L converter. o
Mode input | EPROM Becomes CE input.
RESET Reset input Ordinary operation | Specifies reset when held at “L" for at least
2us.

EPROM Connect 10 Vss.
XIN Clock input Ordinary operatiorn/ | Acts as input and output pins interfacing with
EPROM the internal clock generating circuit. Connect
a ceramic resonator or crystal oscillator be-
tween the XIN and XoUT pins to set the oscil-
o lator frequency. An internal feedback resistor
XouTt Clock output Ordinary operatiorv |is connected between the XiN and XouT pins.
EPROM If an external clock is used, connect the clock
source to the XIN pin and leave the XouT pin

I open.

PGo-P07 I/O port PO Ordinary operation |Acts as 8-bit YO port with CMOS output for-
mat. When input port is selected, these pins
can be connected individually to pull-up tran-

1 sistors. A key on wakeup function is also
: provided.
Data VO DoD7 ~ [EPROM Becomes_data(Do-D7) 1/0.

P1o-P17 11O pont P1 Ordinary operation |Acts as 8-hit /O port with CMOS output for-
mat. When input pont is selected, these pins
jcan be connected in groups of four to pull-up
transistors. P12 and P13 can also be used as
timer outputs To and T1, and P14, P15, Pis,
and P17 can also be used as SIN, SouT, CLK,
and SRDY of the serial I/O function. SouT and
SRDY outputs can be set 1o N-channel open
drain output.

Address input Aa—Ato | EPROM Pins P11 to P17 are address(A4-A10) input
pins. Leave P10 pin open.

P20-P27 (Note 2] VO pot P2~ | Ordinary operation |Acls as 8—bit O port with CMOS output for-

| Address input Ac-A3

mat. When input port is selected, these pins
can be connected in groups of four to pull-up
transistors. These pins can also be used as
analog inputs INo to IN7.

EPROM

Pins P20 fo P23 are address(Ao-A3) input
pins. Leave P24 1o P27 open.

Note 1: For 56-pin QFP type only.
2: At M37470E4-XXXSP and M37470E8-XXXSP, there are 4-bit as P20—-P23(INo-IN3) only.
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Table 4.4.2 Pin description

_4.4 EPROM mode

Pin

Name

Mode

Function

P30-P33

Input port P3

Ordinary operation

Acts as 4-bit input port. P30 and P31 can also
be used as external interrupt input pins INTo
and INT1, and P32 and P33 can also be used
as timer input pins CNTRo and CNTR1.

Address input Att, A12
Mode input
VPP input

EPROM

Pins P30 and P31 are address{A11, A12) input
pins. P32 becomes OE input pin. P33 be-
comes Vpp input pin. At programming and
program verifing, supply VPP level into this pin.

P40-P43 (Note 2)

/O port P4

Ordinary operation

Acts as 4-bit /0 port with CMOS output for-
mat. When input port is selected, these pins
can be connected in groups of four to pull-up
fransistors.

Address input A13, A1 |

EPROM

Pins P40 and P41 are address(A13, A14) input
pins. Leave pins P42 and P43 open.

P50-P53 (Note 3)

input port P5

“[Ordinary operation

Acts as 4-bit input port that can be connected
as a group of four pins to pull-up transistors.
P50 and P51 can also be used as the XCIN and
Xcout pins for the clock-function clock gener-
ating circuit. When using these pins as XCIN
and XcouT pins, an internal feedback resistor
is connected between them. To enable exter-
nal clock input, connect the clock source to the
XcIN pin and leave the XcoOUT pin open.

EPROM

Setting to open.

Note 2: At M37470E4-XXXSP and M37470E8-XXXSP, there are 2-bit as P40 and P41 only.
3: Al M37470E4-XXXSP and M37470E8-XXXSP, there are nothing.
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4.4 EPROM mode

4.4.3 Reading, writing, and erasure of bulit-in PROM

Activate EPROM mode in the built-in PROM versions by forcing the RESET pin to “L". In EPROM mode, the built-

in PROM can be read from, written to, and erased, as described below.

(1) Reading o
Apply OV to the RESET pin and 5V to the Vce pin.
Input the address signal (Ao to A14) and set the CE and OE pins to “L"—the PROM contents will appear at
the data /O pins (Do to D7). Iif the CE pin or the OE pin is set to “H", the data I/O pins will float.

(2) Writing o
Apply OV to the RESET pin and 8V to the VcC pin.
Set the OE pin 1o “H" and apply VPP to the VPP pin to activate program mode. Set the address 1o be written
to by the address input pins (Ao to A14) and input the data in parallel through the data /O pins (Do to D7). When
the CE pin is set to “L" in this status, the data is written to PROM.

(3) Erasure
Only the built-in EPROM version that has an erasure window on the package's top surface (M37471E8SS)
can be erased. To erase the EPROM, shine an ultraviolet fight source of wavelength 2537A onto the window
for a minimum dose of 15W-s/icm?.

Note the following points when writing data with a PROM writer:

+ M37470E4-XXXSP, and M37471E4-XXXSP/FP
When using a PROM writer, the address range should be between 600016 and 7FFF16. Read/write operations
on addresses 000016 to 5FFF16 cannot be performed correctly.

« M37470E8-XXXSP, M37471E8-XXXSP/FP and M37471E8SS
When using a PROM writer, the address range should be between 400016 and 7FFF16. When data is written
between addresses 000016 and 7FFF1s, fill addresses 000016 to 3FFF16 with FFi6.

Table 4.4.3 Input/Qutput signal al each mode

Modo Pin name\ ¢ OE VPP vee RESET Do~D7
Read ViL Vit vee ~_ Output
Outpul disable S v [ vee Fioating
Wrte | ViL VIH 12,5V vee ov Input
Verity ViH viL | 125V | Output
Write disable VIH VIH 125V Floating

Note : VIL means “L" input voltage, VIH means "H" input voltage.
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44 EPROM mode

4.4.4 Notes on handling

(1) Sunlight and fluorescent light include wavelengths that will erase written data. When using the window version
of the 7470 Series in read mode, always cover the transparent glass window with a light-proof seal.

(2) Mitsubishi provides light-proof seals designed to cover the transparent glass window of the window version.
Make sure that the seal does not touch the lead pins of the microcomputer.

(3) Before erasing the window version, clean the transparent glass of the window. Dirt such as grease from hands
and glue may hinder the passage of ultraviolet light and affect the erasure characteristics.

(4) Writing involves the use of high voltages, so make sure that excessive voltages are not used. Pay particular
attention when turning on the power source.

(5) Mitsubishi does not test or screen any writing to PROM in blank one-time programmable microcomputers™
after they have left the factory. To improve reliability after writing, we recommend that these microcomputers
are written to and tested in the sequence shown in the flow diagram of Figure 4.4.4.

(*1: Blank microcomputers have nothing written in PROM when they leave the factory.)

Writing with PROM writer

Screening (Leave at 150°C for 40 hours) (Note 1)

Verify test with PROM writer

s

Function check in target device

Note 1: Since the screening temperature is higher than storage temperature,
never expose to 150 °C exceeding 100 hours.

Note 2: Function checks in actual devices can also eliminate damage due to
surges during handling.

Fig.4.4.4 Writing and test for blank one-time programmable type
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4.5 Electric Characteristics

4.5 Electric Characteristics

4.5.1 Electric characteristics of M37470E4-XXXSP and M37470E8-XXXSP

Absolute maximum ratings

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —03t07 \'
Vi Input voltage Xw ) —03 to Vec+03] V
v Input vottage PO—PO7, P1o-P17, P2o-P2s, With respect 10 Vss 03 to Vac+03[

P30-P3s, Pdo-P41, Veer, RESET |Oulput transistors are  ote 1)

Oulput voltage POo—P07, P1o-P17, P20-P2,, | "OFF” state.

Vo Pdo-Pd1. Xour 03 to V403 V
Pd Power dissipation  |Ta=25°C 1000 mw
Topr Operating temperature - ~20 to 85 °C
Tstg Storage temperature o —40 to 150 °C

Note 1: At writing to PROM, the value for P33 is 13V.

Recommended operating conditions (Vcc=2.7 to 55V, Vss=0V, Ta=-20 to 85°C, unless otherwise noted)

Limits :
Symbol Parameter Min. Typ. Max. Unit
Vce Supply voltage 2.7 5 55 v
Vss Supply voltage 0 V
Vin "H" input vollage PQ0o—P07, P10-P17, P30-P3a, RESET, Xn 0.8Vee Vee \
Vi "H" input_voltage P20—P2s, P4o—P4, 0.7Vee Vee v
Vi “L" input voltage P0o—PQ7, P1o—P17, P30—P3s 0 02Vec | V
ViL “L" input voltage P20—P2s Pdo—P4. | o 0.25Vec| V
ViL L" input voltage Xm - 0 0.16Vec | V
Vi “L" input voltage RESET 0 0.12Vec| V
lon(sum) | “H” sum output current P0o—P07, P4o-P4 30 | mA
lonsum) | "H" sum output current P1o-P17, P20-P23 -30 mA
lot(sum) | “L” sum output current P0o—P07, P4o—P4: 60 mA
lousum) | “L” sum output current P1o-P17, P20-P23 60 mA
lon(peak) | “H" peak output current POo—P07, P1o—P17, P20-P25, P40—P4. -10 mA
lou(peak) | “L” peak output current P0o—~PQ7, P1o~P17, P20-P23, P40—P4: | 20 mA
low(avg) | 1 average output current Ego-Pov, P1o—P17, P20-P23, 5 mA

_PdoP4 (Note3) |
“L" average output current POo—P07, P10-P17, P20—P23,

loL(avg) P P4o-Pd, (Note 3) , 10 mA
fienTRy Timer input frequency CNTRo (P32), CNTR: (P33) (Note 2) | 1 MHz
i Serial /O clock input frequency CLK(P1e) (Note 2) 1 1 | MHz
(XN Clock oscillating frequency (Note 2) 4 MHz

Note 2: Oscillation frequency is at 50% duty cycle.
3. The average ouiput current los(avg) and lo(avg) are the average value during a 100ms.
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Electrical characteristics (Vcc=2.7 to 5.5V, Vss=0V, Ta=-20 to 85°C, unless otherwise noted)

- Limits .
Symbol Parameter Test Conditions Min. | Typ. |[Max. Unit
Vou “H" output voltage P0Oc—P07, P1~P17, Vee=5V, low=—5mA 3 v
P20-P23, Pdo, P4, Vee=3V, lon=—1.5mA 2
VoL “L" output voltage P0—P07z, P1o-P17, Vee=5V, lo=10mA 2 v
_P20-P23, P40, P4, Vee=3V, lo.=3mA 1
’ Vee=5hV o 05
Vr1.—V1- [Hysteresis POo-PQ7, P3c—P33 B VoosdV 03 \
. P Vee=5V 0.5
Vr.—Vr1- | Hysteresis RESET B VoooaV — 03 \%
. . Vee=5V 05
VT LK
Vr.—V1-| Hysteresis P‘{ELK; Esfjsc mput VoooaV 03 \
Vi=0V, Veo=5V -5 A
| “L" input currert POe—PQ7, P1o—P17, not use pull-up transistor |Vcc=3V | H
* P3o-P32, Pdo, P4 Vi=0V, Vee=5V |-0.25| 05| -10]
_|use pullup transistor  |Vee=3V |-0.08]-0.18|-0.35| ™
o Vce=5V -5
I L" input current P33 - V\_OVW Vooo3V 3 uA
Vi=0V, not use as analog input, |Vcc=5V -5 A
- nol use pull-up transistor Vee=3V -3 M
I L" input current P20-P2; Vi=0V, not use as analog inpul, [Vee=5V |-0.25] -0.5] -1.0 A
| uepduptanssir  co=3v [-008]-0.18]035] ™
oo Vi=0V Vee=5V -5
I L" input current RESET, Xw | (Xuis at stop mode) VeosaV 3 pAf
| “H” input current POo—-P07, P10-P17, Vi=Vce, Vee=5V 5 A
" P30-P3z, P40, P41 |not use pull-up transistor |Vec=3V 3| ¥
y - Vee=5V 5
I H" input current P33 o Vi=Veo  Neowav 31 HA
i Vi=Vee, not use as anaiog input, |Vcc=5V 5
I H" input current P2o-P2s | ot use pulup transistor Vee=3V | 3| KA
s Vi=Vee, Vee=5V 5
I , H" input currenrti !iESET XN | (Xw is at stop mode) Veoo3V 3 nA
At normal operation, Vee=5V 35 7
A-D conversion is nol executed
f()S‘N):AN,”—JE - VCC=:?V 1.8 3.6
Al normal operation, Vee=5V 4 8| mA
lee Supply current A-D conversion is executed  |—
(X} =4MHz o Vee=BV 2 4
At wait mode, Vee=5V 1 2
f(Xin)=4MHz _|Voe=3V 05 1
Stop all oscillation Ta=25°C 0.1 1 LA
Vee=5V Ta=85°C| 1] 10
Vaav  |RAM retention voltage Stop all oscillation 2 \
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A-D converter characteristics
(Vee=2.7 to 55V, Vss=0V, Ta=-20 to 85°C, f{(Xn)=4MHz, unless otherwise noted)

imit .
Symbol Parameter Test Conditions Y "T"y“p.s Max_| Unit
— | Resolution | 8 | bits
—  |Non-linearity error 1 2 | LSB
— | Differential non-linearity error ) 09 | LSB
,. Veo=Vrer=5.12V, loi(sum)=0mA 2
Zero transition error : T
Vor transit - ~ 1Vee=Vrer=3.072V, loi(sum)=0mA 3 LSB
y Vee=Vaer=5.12V 4
Full-scale transition error i
Vest cale ra ) ) Veo=Vaegr=3.072V ) 7 LSB
tconv Conversion time ] ) - 25 us
Vvaer | Reference input voltage o 0.5Vee Vee \'
Ruaopen |Ladder resistance value o ) 12 5 10 kQ
Via Analog input voltage 0 Vaer \
. ______________________________________________________________________ ]
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45.2 Electric characteristics of M37471E4-XXXSP/FP, M37471E8-XXXSP/FP and M37471E8SS

Absolute maximum ratings

Symbol Parameter Conditions Ratings Unit
Vec Supply voltage —03t07 Vv
Vi Input vottage Xw —0.3 to Vec+03| V
Input voltage P00—P07, P1o—P1:, P20-P2, With respect to Vss
Vi P3c—P33, P40—P4s, P50-P5s, Qutput transistors are _03(5321:010;03 \
Vrer, RESET at “OFF" state.
Vo OQutput voltage ;’OO—POL P1-P17, P20—P27, 03 1o Vocs03| V
40-P43, Xour
Pd Power dissipation L Ta=25°C 1000(Note 2) | mW
Topr Operating temperature —20 to 85 °C
Tstg Storage temperature —40 to 150 °C

Note 1: At writing to PROM, the value for P33 is 13V.
2: 500mW for M37471E4-XXXFP and M37471E8-XXXFP.

Recommended operating conditions (Vcc=2.7 to 5.5V, Vss=AVss=0V, Ta=—20 to 85°C, unless otherwise

ngted Limits :

yml)ol Parameter Min: Typ. Max. Unit
Ve Supply voltage |1 27 | 5 55 v
Vss Supply voltage - o o 0 LV
AVss Analog supply voltage 0 Vv
Vi “H” input voltage P0o—P02, P10—P17, P3c—P3s, RESET, Xw 0.8Vee Vee vV
Vin “H" input voltage P20c—P27, P40-P4a, P50~P53 (Note 3) 0.7Vec Vee v o
Vie “L" input voltage P0o—P07, P1o-P17, P30-P3s 0 0.2Vce Vv
Vi “" input vollage P20—P27, P4o—P4s, P50-P53 (Note 3) o | 0.25Vec| V
Vi “L” input voltage Xwn 0 0.16Vec| V
Vic “L” input vottage RESET - 0 0.12Vec | V
lon(sum) | “H” sum output current P0c—PQ7, -P40-P4s -30 mA
lon(sum) | “H” sum output current P1o—P17, P20-P27 -30 mA
lotisum) [“L” sum output current P0oc—PO7, P4o—-P4s 60 mA
lovsum) 1L sum output current P10-P17, P20-P2- i 60 mA
lonipeak) | "H" peak output current P0o—P07, P1o-P17, P20-P27, P40-Pds -10 mA
lou(peak) | "L" peak output current P0o—~P07, P1o-P17, P20-P27, P4oP4s | 20 mA
lon(avg) “H" average output current P0o—P07, P10-P17, P20-P27, 5 mA

P40-P4s (Note 6) ~
“L" average output current P0o—P07, P1o-P17, P20-P27,

low(avg) Pdo-P4s (Note 6) o 10 | mA
fienTR) Timer input frequency CNTRo (P3z2), CNTR+ (P33) (Note 4) 1 MHz
fick Serial /O clock input frequency CLK(P1s) (Note 4) 1 MHz
f(Xin) Clock oscillating frequency (Note 4) o 4 | MH:
f(Xcv) Clock oscillating frequency for clock function (Note 4, 5) 32 50 kHz

Note 3: It is except to use P50 as Xcn.
4: Oscillation frequency is at 50% duty cycle.
5: When used in the low-speed mode, the clock oscillating frequency for clock function should be
f(Xow) <f(Xin)/3.
6: The average output current lon(avg) and lo(avg) are the average value during a 100ms.
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Electrical characteristics (Vcc=2.7 to 55V, Vss=AVss=0V, Ta=—20 to 85°C, unless otherwise noted)

Symbol Parameter Test Conditions Min. l:;;nr;t'sMaX. Unit
V. "H” output voltage P0o—P07, P1o-P17, |Vec=5V, lov=—5mA 3 Vv
o+ P20-P27, P40-P4s [Vcc=3V, loi=—1.5mA 2
VoL “L" output voltage POc—P07, P10-P17, [Vcc=5V, lo.=10mA 2 v
P20-P27, P4c-P43 |Vcc=3V, lo.=3mA 1
. Vce=5V 05
Vr.-V1-| Hysteresis P0o~P07, P30—P3s VoooaV 03 v
e Vee=5V 0.5
V.-V |Hysteresis RESET Vooo3V 03 v
Vr.-V1-|Hysteresis P1¢/CLK use as CLK input xzzfgx 8; v
. Vi=0V, Vce=5V -5
' L” input current P0o—PO7, P10-P17, | o e biiiup transistor Vooo3V 3 nA
¢ Pg"":f;' Pdo-Pds, 1oV, Voo=BV [025[ 05 [-10]
P5o-P5s use pull-up transistor Vce=3V [0.08]-0.16]0.35
e Vce=5V -5
I L" input current P3s Vi=0V vy = HA
V=0V, not use as analog input, Vee=5V -5 HA
- not use pull-up transistor Vee=3V -3
I L” input current P2o-P27 Vi=OV, ot use as analog MpUl,  [Ve=bV [-0.25] 05 =10
use pull-up transistor Vece=3V [-0.08|-0.18[-0.35
s ; Vi=0V Vee=5V -5
I L" input current RESET, Xw (Xn is al stop mode) VoooaV - A
“H" input current PO—PQ07, P10—-P17, VizVee Vee=5V 5
i P30-P32, P4o—P4a, S . HA
PSo—P5s not use pull-up transistor Vee=3V 3
I “H” input current P33 Vi=Vee xzztgx g HA
o Vi=Vee, not use as analog input,  |Vee=5V 5 LA
b H” input current P20-P2, not use pull-up transistor Vce=3V 3 M
L Vi=Vee, Vce=5V 5
I H”" input current RESET, Xw (Xn is at stop mode) Vee=3V 3 hA
- At normal operation, Vee=5V 35| 7
A-D conversion is not executed
f(X\N)=4MHZ VCC=3V 18 36 mA
At normal operation, Vee=5V 4 8
A-D conversion is executed
F{Xin) =4MHz Vee=3V 2 | ¢4
At low- speed mode
’ Vee=5V 80
Xeour is low-power mode, ce=5 %0 LA
lec Supply current A-D conversion is not executed Veo=aV 5 | 40
f(Xin)=OHz, f(Xcw)=32kHz, Ta=25°C | ¥ °=
At wait mode, Vce=5V ) 2 mA
f(Xin)=4MHz Vee=3V 05 [ 1
At wait mode, f(Xn)=0Hz, Vee=5V 3 12
f(Xcw)=32kHz, Xcour is
low-power mode, Ta=25°C  |Voc=3V 2 | 8 |pA
Stop all oscillation Ta=25°C 01 ] 1
Vee=5V Ta=85°C 1 10
Vaaw  |RAM retertion voltage Stop all oscillation 2 v
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A-D converter characteristics
(V=27 1o 5.5V, Vss=AVss=0V, Ta=—20 to 85°C, f(Xw)=4MHz, unless otherwise noted)

Symbol Parameter Test Condition Min. L}';\gs Max Unit
— | Resolution 8 bits
— | Non-linearity error +2 | LSB
— | Differential non-linearity error B 09 |LSB

L. Vee=Vraer=5.12V, lot(sum)j=0mA 2
Vor Zero transition gnor Voo=Vrer=3.072V, lo. (sum)=0mA 3 LSB
- Vee=Vaer=5.12V 4

Vst Full-scale transition error VoooVaero3 072V 7 LSB

tconv | Conversion time I B 25 us

Vvrer | Reference input voltage ) 0.5Vee Vee \'

Ruaooer |Ladder resistance value - 2 5 10 kQ

Via Analog input voitage 0 Vrer \Y
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