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Data sheet

MB90470 Series

Electric Specification Table

m Electrical Characteristics
1. Absolute Maximum Rating
(Vss = Avss = 0.0 V)

Rated Value
Parameter Symbol Unit Remarks
Min. Max.
Vce3 Vss - 0.3 Vss + 4.0 \%
Vceb Vss - 0.3 Vss+ 7.0 \%
Power supply voltage n
Avcc Vss - 0.3 Vss + 4.0 \% *
AVRH Vss—0.3 | Vss+4.0 \Y
Vss-0.3 | Vss+4.0 % *2
Input voltage \ >
Vss -0.3 Vss+ 7.0 \% *
Vss—0.3 | Vss+4.0 % +2
Output voltage Vo >
Vss —0.3 Vss+ 7.0 \% *
"L" level max. output current lov — 10 mA *3
"L" level avg. output current loLav — 3 mA «4
"L" level max. overall output
current Zlo — 60 mA
"L" level avg. overall output %5
current Zlotav - 30 mA
"H" level max. output current lon — -10 mA +3
"H" level avg. output current loHav — -3 mA «4
"H" level max. overall output
current Zlon — -60 mA
"H" level avg. overall output #5
current Zlokav - —30 mA
Power consumption Po — 200 mwW
Operating temperature Ta -40 +85 °C
Storage temperature Tste -55 +150 °C

*1.  AVcc, AVRL should not exceed V3.
*2: V) and Vo should not exceed V¢ (including Vcc3, Vee5) + 0.3 V.
*3:  The maximum output current is standard at the peak value of the corresponding 1 pin.

*4: The average output current is defined as the mean of the current passing through the relevant pin for
a period of 100 ms max.

*5:  The average total output current is defined as the mean of the current passing through all relevant
pins for a period of 100 ms max.

Caution: Use outside the absolute maximum ratings (voltage, current, temperature) can damage
semiconductor devices. Never allow any condition to exceed the rating.



2. Recommended Conditions

(Vss = Avss = 0.0 V)

Rated value
Parameter Symbol Unit Remarks
Min. Max.
1.8 3.6 \% MASK Version
Vce3 2.4 3.6 \% Low-voltage FLASH version
3.13 3.6 \% High-speed FLASH version
1.8 55 \Y, MASK Version
Vceh 2.4 5.5 \% Low-voltage FLASH version
Power supply voltage 3.13 3.6 \% High-speed FLASH version
Vce3 1.8 3.6 \% Maintains status of stop operation
18 55 v Mamtams status of stop operation (MASK
version)
Vee5 — .
18 55 v Malntalns status of stop operation (FLASH
version)
Vi 0.7 Vcc Vce +0.3 \ Pins other than Vuis, Viim
“H” level input voltage Vins 0.8 Vcc Vece + 0.3 \% Hysteresis input pin
Vium Vee—-0.3 | Vec+0.3 \% MD Pin input
ViL Vss - 0.3 0.3 Vcc \ Pins other than Vis, Vim
“L” level input voltage Vis Vss —0.3 0.2 Vce \% Hysteresis input pin
Vim Vss—-0.3 | Vss+0.3 \% MD pin input
Operation o
temperature Ta —40 +85 c
*. When using I°c, apply a voltage of 2.7 V min.
Caution: The recommended operating conditions ensure normal operation of semiconductor devices.

The standard values for the electrical characteristics are all assured within the recommended
operating conditions. Always use semiconductor devices under the recommended operating
conditions. If these conditions are exceeded, the reliability may be adversely affected.

Normal operation of semiconductor devices is not assured if any item, condition, and logic not
If you plan to use semiconductor devices under
conditions not listed in the electrical specifications, always consult our Sales Department first.

listed in the electrical specifications is used.




3. DC Specifications

(MASK version: Vec=1.8V1t03.6V,Vss=0.0V, Ty=-40°to +85°C
(Low voltage FLASH version: Vcc=2.4V 10 3.6 V,Vss =0.0 V, Ty =-40° to +85°C)
(High speed FLASH version: Vcc =3.13V 10 3.6 V,Vss =0.0V, T, =—-40° to +85°C)

Rated value
Parameter | Symbol Pin Test Condition Unit Remarks
Min. | Typ. Max.
Vece=27V vee3 v .
- -0.3 o o
Output H Vor Pins other than | lon=-1.6 mA
voltage P76 and P77 —
g Vee=4.5V vees | . v When 5 V power
lon=—-4.0 mA -0.5 used
Vec =27V
| 0 mA — — 0.4 \%
o=2Um
Output L VoL All output pin
voltage Vee =45V
: - . 0.4 v When 5 V power
lo=4.0 mA used
Input leak | Pins other than | V¢¢=3.3V 10 0 10 A
current - P76 and P77 | yss < v, < Ve H
_ Vcc =3.0V, and
Pull-up RPULL — 20 65 | 200 | kQ
resistor Ta = +25¢
Open drain P40 to P47+
output lleak — — 0.1 10 HA
current P70 to P77
MASK version
- 40 55 mA (Target is TBD.)
MASK version
Vee = 3.3V, and internal o 45 60 mA ((-/r:}git Sr;t?oDn.))
operation at 20 MHz, and P
normal operation — | 51 | 66 | mA | FLASH version
lcc —
FLASH version
— 56 | 71.5 | mA _
* A/D operatione
Vcec = 3.3V, and internal
Opsration al 20MHz,and | | 57 | 715 | mA | FLASH version
as
programming/erasing
Pow?r Vcec = 3.3V, and internal
supply lccs — operation at 20 MHz, and — 18 33 mA
current
sleep mode
Vce = 3.3V, and external
operation at 32 kHz, and
lccL — internal operation at 8 — 16 140 HA
kHz, and sub-operation
(Ta = 25°C)
Vee = 3.3V, and external - 10 20 A MASK version
operation at 32 kHz, and H (Target is TBD.)
leer — internal operation at 8
kHz, and watch operation _ 15 40 HA FLASH version
(Ta=25°C)
- o MASK version
Ta = +25°C, and — 0.1 20 UA .
lcch — operation stopped, and (Target is TBD.)
vee=33V — | 02 40 1y FLASH version
Input Pins other than
capacity Cin AVcec, AVss, — — 10 80 pF

Vcce, Vss




P40 to P47 and P70 to P75 are N-ch open-drain pins with control, and are normally used as CMOS.
P76 and P77 are N-ch open-drain pins.
Vcc = Vcee3 =Vee5

When a dual power supply is used, P20 to P27, P30 to P37, P40 to P47, and P70 to P77 are 5-V
pins; other pins are 3-V input pins.



4. AC Specifications
(1) Clock timing specifications

(Vss = 0.0 V, To=—-40° to +85°C)

; Test Rated value ;
Parameter Symbol Pin - Unit Remarks
condition Min. Typ. Max.
Fen X0, X1 — 3 — 40 MHz | *
Clock frequency
FcL XO0A, X1A — 32.768 — kHz
tc X0, X1 25 — 333 | ns |*
Clock cycle time
teL XO0A, X1A — 30.5 — ys
P
" X0 5 — — | ns | ¥
i PwL
Input clock pulse width
PwLH 2
X0A — 15.2 — ps *
Pwie
i t
lir:ﬁgt clock rise, fall tcr X0 — — 5 ns External clock used
cf
3
Internal operation fep - 15 - 20 MHz | *
clock frequency fepL — — 8.192 — kHz
3
Internal operation tep - 50.0 - 666 ns |~
clock cycle time tepL _ _ 1221 _ Hs
Errneé:]uency varying Af — — — 5 % During lock**

*1: Frequency varying rate is the

multiplication is locked.
*2: Vce = Vee3 = Vee5

Ll
Af = f

OD x 100 (%)

Central
frequency

maximum variable

+a

ratio from the set central frequency when PLL used

fo

E—

-a

~

The PLL frequency varying rate fluctuates at a certain cycle (about CLK x (1 CYC to 50 CYCs)) from
the specified frequency. So, the worst value does not necessarily appear continuously (There is
almost no error with long-cycle pulses).
As a guide, set a duty ratio of 30% to 70%.
*3: When using the clock frequency for internal operation at 16 MHz min., use a multipling circuit. Also,

be careful about the operating voltage.

e X0, X1 clock timing

A

\ 4

X0 — 0.8 Vcc
/ 0.2 Vcc
Pwh o tef " PwL ter
* X0A, X1A clock timing
teL
/ (0.8 Vce
X0A /

0.2 Vcc

) PwLH o PwLL "

ter




« PLL operating guaranteed range

Relationship between internal-operation clock frequency and power supply voltage
T Operation range for high-speed flash product

3.6
| PLL Operation assurance range:

S 313
3 3.0
> 2.7
S 25
g 24 ansna
S 18
>
oy N Operation rahge for ldw-voltage flash product
? Normal operation range
@
=
o
a

1.5 3 5 10 12 16 20
Internal clock fc p (MHZ)
Notes: 1. When using a high-speed FLASH product when f is 20 MHz, apply a
voltage of 3.13t0 3.6 V.
2. For the A/D operating frequency, see the electrical characteristic s
of the A/D conversion unit

Relationship between original oscillation frequency and internal-operation clock frequency

A
4 multiplication 3 multiplication 1 multiplication No multiplication
20 / 2 multiplication
16
N
I
é 12
o
K]
<§ 9
(_.) 8
IS
=
Q
£ 4 /
e
34 8 10 16 20 24 32 40
Original Oscillation Clock Fc (MHz)
Note: When using an internal clock at 16 MHz min., use a frequency multiply circuit

(PLL). As a guide, set the upper limit of the original oscillation clock to 20 MHz.




AC specifications are set to the measured reference voltage values below.

* Input signal waveform  Output signal waveform
Hysterisis input pin Output pin

0.8 Vcc 2.4V

0.2 Vcc 0.8V

Hysterisis input pin/Pins other than MD

0.7 Vcc
0.3 Vce




(2) Clock output timing

(Vss =0.0V, Tp=-40°to +85°C)

Rated value
Parameter Symbol Pin Test condition Unit Remarks
Min. Max.
Cycle time teve CLK tep - ns
Vec=3.0Vto3.6V | tcp/2-15 | Tcp/2 +15 ns When fep = 20 MHz
CLK?t - CLK! teHeL CLK | Vec=2.7V1t03.3V | tcp/l2-20 | Tcpl2+20 | ns When fep = 16 MHz
Vee=2.7Vt0 3.3V | tcp/2 -64 | Tcp/2 + 64 ns When fep =5 MHz

tcp : See (1) Clock timing specifications *. Ve =Vee3 = Veeh

< teve >

l— fcHeL
24V —~ .
CLK 24V
0.8V

N\

(3) Reset input specifications
(Vcc=2.7V1t03.6V,Vss=0.0V, To=-40°to +85°C)

e Rated value
Parameter Symbol Pin condition Unit Remarks
1t Min. Max.
Reset input time trsTL Esrjr - 16 tep - ns

tce: See (1) Clock timing specifications *. Vee = Vee3 = Vee5

trsTL
RST
0.2 Vcc 0.2Vc
Measurement condition for AC specifications
1 Pin C,: Capacity of load attached to pin at testing

-

H CLK, ALE: C_=30pF
—c AD15 to ADOO (address data bus), EB Q/VI&
T~ " A23toA0O/D15to DOO: C,= 80 pF
777




(4) Power-on specifications (power-on reset)
(Vcc=2.7V1t03.6V,Vss=0.0V, Th=-40°to + 85°C)

e Rated value
Parameter Symbol Pin condition Unit Remarks
1t Min. Max.
Power supply rise time tr Vce ad 30 ms *
D . .
. As operation is
Power supply stop time torr Vcc 1 O ms repeated

*. Vce < 0.2 V must be given before power-on.

Notes:

2. Perform an internal power-on reset by turning the power on again.

*. Vce = Vee3 = Veeb

1. The above specifications are nhumeric values used to trigger a power-on reset.

tr

shown in the figure below.

Man power
upd y ol tage
Ve

If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you
startup smoothly by restraining voltages when changing the power supply voltage during operation, as

2.7V
0.2V 02V

torr

We recommend a rise of 50

Sub power
upd y ol tage

mV/ms maximum.
Holds RAM data

Vss




(5) Bus read timing

Vee=2.7V103.6V,Vss=0.0V, To=0°to +70°C)

e Rated value
Parameter Symbol Pin diti Unit Remarks
conaition Min. Max.
tep/2 15 d ns When fep = 20 MHz
ALE pulse width tLhLL ALE 0 tep/2 =20 O When fep = 16 MHz
tep/2 —35 d ns When fep = 8 MHz
; tcp/2 —20 ad ns
Valid address . tavie Address O
ALE!time tcp/2 —40 0 ns When fo, = 8 MHz
ALE! O
Address valid time tLiax Address O tcp/2 -15 ad ns
Valid address[ RDX,
RDX! time LavRL address . tep =15 - ns
Valid address O favoy Address/ 0 O 5 tcp/2 —60 ns
Valid data input data O 5 tcp/2 —80 When fep = 8 MHz
3 tep/2 -25 O ns When fep = 20 MHz
RDXpulse width tRLRH RDX O
3 tep/2 -20 d ns When fep = 16 MHz
lid data inout trRLDV ata 0 -
Vali p - 3 tcp/2 —80 When fep = 8 MHz
RDX1t O
tRHDX Data O 0 0O ns
data hold time
RDXt O ALEttime tRHLH RDX, ALE O tcp/2 -15 O ns
RDXt [ address valed Address,
time tRHAX RDX 0 tcp/2 =10 O ns
Valid adderss [ Addresse
CLK1time tavcH CLK O tcp/2 =20 O ns
RDX! O CLK1time trRLCH RDX, CLK O tep/2 =20 ad ns
ALE! 0 RDX!|tme TLLrRL RDX, ALE O tcp/2 -15 O ns

tce: See (1) Clock timing specifications.

* Vcc =Vee3 = Veeh

10




l«— tavcH ¢ tRLCH
CLK / 2.4V 2.4V
l¢—— tRHLH
ALE 4V - 2.4V 24V
e >4 0.8 V
< tRLRH >
24V
l—— tAviL — pleg TLLAX
RDX X 0.8V
l— [LLRL [
In multiplex mode «— tavRL »e tRLDV ——p «— [RHAX
+2.4vV 2.4V
A23 to A16
Xo0.8V 0.8V
< tavov i > -« TRHDX
AD15 to 24VH X 2.4V 0.7 Vcc + 0.7 Vcc
ADOO Address Read data
0.8 VX £08Vv 0.3 Vce 0.3 Vce
In non-multiplex mode ‘ «— tRrax
¥ 2.4v 2.4V
A23 to AOO
X 0.8V 0.8V
|<— tRLOV —— |< tRHDX
< tavov >
0.7 Vcc Y 0.7 Vcc
D15 to DOO Read data
0.3 Vcc X 0.3 Vcc

11




(6) Bus write timing

(*cc=27V1t03.6V,Vss=0.0V, To=0°to +70°C)
e Rated value
Parameter Symbol Pin condition Unit Remarks
1t Min. Max.
Valid
address0 WRX ! time tavwi Adress O tecr— 15 O ns
0 3tcp/2 — 25 0 ns | When fep = 20 MHz
WRX pulse width twiwH VV\\?:F{{I:))((
O 3tcp/2 —20 O ns | When fep = 16 MHz
Valid data
outputt WRX1 time tovwH Data O 3tcp/2 —20 O ns
O 15 O ns | When fep= 20 MHz
WRX1 ¢ data hold time twHDx Data 0 20 ns | When fep= 16 MHz
O 30 ns When fcp =8 MHz
V.VRXT [ address valid twHAX Address 0 tcp/2 — 10 0 ns
time
WRX1t O ALE1ttime twHLH WRX, ALE a tcp/2 — 15 a ns
WRX| O CLK1time twicH WRX, CLK O tcp/2 — 20 O ns
tce: See (1) Clock timing specifications *. Vcc = Vee3 = Veeh
¢ twicH
oLk J—\—/—\ 2.4V
| ¢—— twHLH
ALE / \ 24V
< twiwH >
2.4V+
WRX
(WRLX, WRHX) o8V
—tavwL — ) le— twHAX
In multiplex mode
424v 2.4V
A23 to A16
X0.8V 0.8V
—— tovwH— pletwrHpx
2.4V 424V 2.4V
AD15 Address Write data
to ADOO 0.8V X X0.8V 0.8V
In non-multiplex mode F*tWHAX
424V 2.4V
A23 to
A00 + 0.8V 0.8V
tDVWH4>|4tWHDX
D15 to 2.4V 24V
D00 Write data
0.8V 0.8V

12




(7) Ready input timing
(Vcc=2.7V1t03.6V,Vss=0.0V, To=0°to +70°C)

e Rated value
Parameter Symbol Pin condition Unit Remarks
1t Min. Max.
a 45 a ns
RDY Setup time tryHs
RDY 70 O ns fcp =8 MHz
RDY Hold time tRYHH O 0 a ns
Note: Use auto ready function in case RDY setup time is short.

*:Vcc =Vee3 =Veeh

N\ a

l¢— tRYHS —p]

«— RYHH

time taken:

RDY

When wait
time (1 cycle) N0.2 Ve 0.2 Vcc
taken:

tRYHS —p

13




(8) Hold timing

(Vec=2.7V1t03.6V,Vss=0.0V, To=0°to + 70°C)

e Rated value
Parameter Symbol Pin diti Unit Remarks
conaition Min. Max.
Pin floatinge -
00 txHAL HAK 30 tcp ns
HAKe time 0
HAK ! _ pin valid time thany HAK tcp 21tcp ns

tep: See (1) Clock timing specifications

oooa

The time from the instant the HRQ pin is input to the instant HAK changes is one cycle or more.

Note:
24V
HAK 0.8V
txHAL thany
24V High impedance 24V
Each pin
0.8V 0.8V

14




(9) UART Timing

(Vcc=2.7V1t03.6V,Vss=0.0V, Tp=-40°to +85°C)

Rated value
Parameter Symbol Pin Test condition Unit Remarks
Min. Max.
Serial clock cycle time tscve O 8tcp O ns
) -80 80 ns
SCK1! - SOT delay time tstov O For the output pin 120 120 - T 8 MHZ
in the internal
shift clock mode, 100 O ns
Valid SIN - SCK1 tivshH 0 CL=80pF +
1TTL 200 0 ns fep= 8 MHz
SCK1t - Valid
tsHix O tep O ns
SIN hold time
Serial clock “H” Pulse width tsHsL O 4 tcp O ns
Serial clock “L” Pulse width tsLsH O 4 tcp O ns
. a 150 ns
SCK! - SOT delay time tsLov 0 For the output pin
in the external 0 200 ns fep=8 MHz
shift clock mode,
CL=80pF + 60 O ns
Valid SIN - SCK1t tivsH O 1TTL
120 O ns fep= 8 MHz
SCK1t - Valid 60 O ns
) tsHIx O
SIN hold time 120 0 ns fep= 8 MHz
Notes: 1. The above values are AC specifications in the CLK synchronous mode.

2. C,is the capacity of the load attached to the pin at testing.

3. tcp is the machine cycle (unit: ns).

*: Vce = Vee3 = Veeh

15




« Internal shift clock mode

< tscve >
/i
SCK 24V
% 0.8V 0.8V
l«— tsLov
SOT 24V
0.8V
tivsH —pig tsHix N
0.8 Vcc 0.8 Vcc
SIN 0.2 Vcc 0.2 Vce
 External shift clock mode
< tsLsH > le tsHsL
4
SCK 0.8 Vcc 0.8 Vcc
0.2 Vce 0.2Vcc
l— tsLov
SOT 24V
0.8V
tivsH —pig tsHix N
0.8 Vcc 0.8 Vcc
SIN 0.2 Vcc 0.2 Vce

16




(10) 1/O extended serial timing

(Ve =2.7 V10 3.6V, Vss = 0.0 V, Ta=—40° to +85°C)

Rated value
Parameter Symbol Pin Test condition Unit Remarks
Min. Max.
Serial clock cycle time tscye O 8tcp O ns
. a 80 ns
SCK! - SOT delay time tsLov O For the output pin
in the internal ad 160 ns fep= 8 MHz
shift clock mode,
Valid SIN - SCK1 tivsh O CL=80pF + tep O ns
1TTL
SCK1 - valid
tsHix O tep O ns
SIN hold time
230 O ns
Serial clock “H” Pulse width tsHsL O
460 O ns fcp =8 MHz
. 230 O ns
Serial clock “L” Pulse width tsLsh O For the output pin
in the external 460 O ns fep= 8 MHz
shift clock mode,
SCK! - SOT delay time tsLov O CL=80pF + ] 2 tcp ns
1TTL
Valid SIN - SCK1 tivsH a tep a ns
SCK1 - Valid
tsHix a 2tcp a ns
SIN hold time
Notes: 1. The above values are AC specifications in the CLK synchronous mode.
2. C,is the capacity of the load attached to the pin at testing.

3. tcp is the machine cycle (unit: ns).

4. Values in the table are target value.

*. Vce = Vee3 = Veehs

17




« Internal sift clock mode

< tscyc N
Y
SCK 2.4V
0.8V 0.8V
le—— tsLov
SOT 2.4V
0.8V
tivsh »le tsHix »l
0.8 Vcc 0.8 Vcc
SIN 0.2 Vcc 0.2 Vcc
« External sift clock mode
< tsLsH > le tsHsL
4
SCK 0.8 Vcc 0.8 Vcc
0.2 Vce 0.2Vce
l— tsLov
SoT 24V
0.8V
tivsH —plg tsHix N
0.8 Vcc 0.8 Vcc
SIN 0.2 Vcc 0.2 Vce

18




(11) 1°C timing
(Vec=2.7V103.6V, Vss = 0.0 V, To= —40° to + 85°C)

e Rated value
Parameter Symbol Pin diti Unit Remarks
conaition Min. Max.
SCL Clock frequency fscL O 0 100 kHz
Bus-free time between stop
and start conditions teus . a1 . HS
. The first clock pulse is
Start of hold time (start of ; .
retransmission) tHDsTA a 4.0 O ps generated after this period
has elapsed.
SCL Clock LOW state hold
time tLow a 4.7 O IS
SCL Clock HIGH state hold
time tHiGH O 4.0 0 ps
Setup time for O
retransmission start tsusta a 4.7 O ps
condition
Data hold time tHoDAT ad 0 O gs
Data setup time tsupat a 40 O ns
SDA/SCL Signal rise time tr a ad 1000 ns
SDA/SCL Signal fall time te ad ad 300 ns
Stop condition setup time tsusTo O 4.0 O ys

*. Vcec =Vee3 = Veeh

L 0.8 Ve \ v N /7
SDA 0.2 Ve T N X 7T
tBUS p fLow tr thich  te thDSTA
[ 4P 4 -
00| | i R Y 0.8 Vee -
SCL
I B\ 02vee /| | \_. ...
> - - - -
tHosTA tHoDAT tsubat tsusTa tsust
e fscL —p|

19




(12) Timer input timing
(Vcc=2.7V1t03.6V,Vss=0.0V, Tp=-40°to +85°C)

Rated value
Parameter Symbol Pin Test condition Unit Remarks
Min. Max.
TINO
triwn
lnva\J/tidptﬁlse INO, 1 0 4 tep 0 ns
triwe PWCO to
PWC3

*. Vcec =Vee3 =Veeh

/ 0.8 Vcc 0.8 Vcc

TINO

PWCO0 to PWC3

INO,1 0.2 Vcc 0.2 Vcc
—  twH ) triwL

(13) Timer output timing

L

(Vec=2.7V1t03.6 V,Vss=0.0V, Tp=-40°to +85°C)

e Rated value
Parameter Symbol Pin condition Unit Remarks
1t Min. Max.
TOTO Load
oad:
CLKt ~Tourchange | " | ppgoto PPGS 30 0 ns
time 80 pF
OUT0to 5
*. Vcec =Vee3 =Veehb
/ 0.7 Vcc
CLK
/ 0.7 Vcc
T out
\ 0.3 Vcc
< » tro

20




(14) Trigger input timing
(Vcc=2.7V1t03.6V,Vss=0.0V, Tp=-40°to +85°C)

Rated value
Parameter Symbol Pin Test condition Unit Remarks
Min. Max.
Input pulse trRGH ATGX 0 5 tep 0 ns
width trre | IRQO to IRQ7

*. Vce = Vee3 = Veeb

/ 0.8 Vcc \ 0.8 Vcc
IRQO0 to IRQ7 /
ATGX 0.2 Vcc 0.2 Vcc

le——— trrRGH [E— trreL

(15) Updown counter timing
(Vcc=2.7V1t03.6V,Vss=0.0V, Ta=-40°to +85°C)

Rated value
Parameter Symbol Pin Test condition Unit Remarks
Min. Max.
AIN | t “H” pul
anlVJidth puise taHL 8 tcp 0 ns
AIN | t “L” pul
nF\)/\l;Iidth puise taLL 8 tcp 0 ns
BIN | t “H” pul
anlVJidth puise tBHL 8 tcp 0 ns
BIN | t “L” pul
nF\)/\l;Iidth puise teLL 8 tcp 0 ns
AINt - BIN1ttime tausu 4 tcp a ns
BINt - AIN. time tsuan | AINO. AINL 4 tep 0 ns
BINO, BIN1
AIN! - BIN?t time tabep 4 tcp a ns
Lord: 80 pF
BIN! - AIN? time tepDAU 4 tcp O ns
BINt - AIN?t time tsuau 4 tcp a ns
AINt - BIN! time taueD 4 tcp a ns
BIN! - AIN?t time tspAD 4 tcp a ns
AIN! - BIN? time tabBu 4 tcp O ns
ZIN | t “H” pul
anuidth puise tzHL 4 tcp 0 ns
I ZINO, ZIN1
ZIN | t“L”
n?/tljidth puise tziL 4 tcp 0 ns

*. Vce = Vee3 = Veeb

21




AIN

BIN

BIN

AIN

ZIN

D —

A — | fe———

/O.8 Vce

le— tausu —p

0.8 Vcc\\
\ 0.2 Vcc

taLL — >

0.2 Vcc /

l—— tBuaD — ple— taDBD —

le— tBDAU —p

/ 0.8 Vcc 0.8 Vcc
\ 0.2 Vcc 0.2 Vcc
i fBHL e ftsuL
/ 0.8 Vcc 0.8 Vcc \\
\ 0.2 Vcc 0.2 Vcc /
le— tBuau —ple—— taueD — plg—— tBDAD — ple—— taDBU — )
/ 0.8 Vcc
\ 0.2 Vcc
0.8 Vcc 0.8 Vcc
[ tzn ——M
tzLL
0.2 Vcc 0.2 Vcc

22



(16) Chip select output timing
(Vcc=2.7V1t03.6V,Vss=0.0V, To=-40°to +85°C)

e Rated value
Parameter Symbol Pin o Unit Remarks
condition Min Max
Chip sele_ct output valid €SO0 to CS3
time - tsvrL RDX O tcp/2-10 ns
RDX |
Chip selept output valid CSO0 to CS3
time - tsvwi tcp/2—-10 ns
WRX. WRHX, WRLX
RDX1t - RDX
trHsV a tcp/2-20 ns
Chip select output valid time CSO0to CS3
WRX1 - WRHX, WRLX
twhsv ad tcp/2—20 O ns
Chip select output valid time CS0to CS3
* Vce = Vee3 = Vee5
—  fswre
-/ 24V
RDX
0.8V
l— frRHSV
A231t0 A6 24V K
CS0to CS3
-\ 0.8V
D15 to DOO 24V
Read data
0.8V
— s twHsy L p
WRHX, WRLX 24V
08V
D15 to DOO /
\Undefined Write data
Note: There is a possibility of a bus conflict because Chip Select output signals change concurrently

due to the configuration of the internal bus.

AC cannot be ensured between the ALE output signal and the Chip Select output signal.

23




5. A/D Conversion Unit Electrical Characteristics
(Vecc = AVec =2.2V0 3.6V, Vss = AVss = 0.0 V, 2.2 V < AVRH, T, = —40° to +85°C)

Rated value
Parameter Symbol Pin Unit Remarks
Min. Typ. Max.
Resolution ad g O 10 10 bit
Overall error ad O O ad 3.0 LSB
Linearity error ad ad O ad 2.5 LSB
Differential linearity error O O O ad +1.9 LSB
AVss
o ANO to AVss AVss
Zero transition voltage Vor AN7 _15LSB ECS)S +25LsB | MV
AVRH
. ANO to AVRH AVRH
Full scale transition voltage VEst AN7 _35LSB [ég +05LsB | MV
Conversion time ad ad 5.8125+" ad ad Hs When AVRH =2 2.7V
Analog port input current lain ARIS;O O 0.1 10 HA
Analog input voltage Vain ARIS;O AVss d AVRH Y,
AVss
Reference voltage ad AVRH +20 ad AVcc \%
Ia AVcc O 1.2 4.4 mA
Power supply current 3
laH AVcc 0 O 5* HA
Reference voltage supply Ir AVRH O 95 170 HA
current IRH AVRH O O 5+ A
. ANO to
Channel differences ad AN7 O ad 4 LSB

*1:. At 16-MHz machine clock
*2: When not operating A/D converter, this is the current (Vcc = AVcee = AVRH = 3.0 V) when the CPU is

stopped.
*3: Vcc = Vcee3 =Vees
Notes: 1. The error is relatively large as the JAVRH-AVss| becomes smaller.

2. Analog input external circuit output impedance should use the following conditions.
External Circuit Output Impedance <6 kQ
When using an external capacitor, it's capacity should be a few thousand times the capacity
of the internal capacitor, considering the effect of the external capacitor and the effect of the
divided voltage of the capacity of the internal capacitor.

3. If the external circuit output impedance is too high, there maybe insufficient time for
sampling of the analog voltage (sampling time = 3.75 us at machine clock of 16 MHz).

 Analog input circuit model diagram

——p-Sample hold circuit

Analog input C,

D—| |—| |—| l—v—| I— Comparator

RONl RON2 RON3

RON4

Roni:  About 5 kQ

Ronz:  About 617 Q Co: About 35 pF

Roxs: About 617 Q Cy About2 pF

Rona: About 473 Q

Note: The above values are a guide.
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(Vec=18V1t03.6V,Vss=AVss=0.0V, 1.8V <AVRH,T,=—40°to +85°C)

Rated value
Parameter Symbol Pin Unit Remarks
Min. Typ. Max.
Resolution O ad O 10 10 bit
Overall error O ad O ad 4.0 LSB
Linearity error O ad O ad +3.5 LSB
Differential linearity error O ad O ad 2.4 LSB
AVss
o ANO to AVss AVss
Zero transition voltage Vor AN7 _2.0LSB t(s)g +30LSB | MV
AVRH
L ANO to AVRH AVRH
Full scale transition voltage VEsT AN7 _4.0LSB [ég +1.0 LSB mV
Conversion time O O 5.8125* 0 0 Hs | When AVRH=2.7 V
Analog port input current lain AANS;O O 0.1 10 HA
Analog input voltage Vain AANS;O AVss ad AVRH \%
Reference voltage O AVRH ﬁ\f‘s ad AVcc \%
Ia AVcc a 1.2 4.4 mA
Power supply current 3
laH AVcc a a 5* HA
Reference voltage supply Ir AVRH O 95 170 HA
current Irw AVRH 0 O 5 HA
. ANO to
Channel differences O AN7 O ad 4 LSB

*1: At 16-MHz machine clock
*2: When not operating A/D converter, this is the current (Vcc = AVcc = AVRH = 3.0 V) when the CPU is
stopped.
*3: Vcc = Vcee3 =Vees
Restrictions on A/D operation frequency (for information)

Power supply voltage A/D Conversion time [ ps] Machine clock
3.6 V>AvVcc>3.0V 4.650 20 MHz
3.6V>AvVcc>2.7V 5.813 16 MHz
27V>AVcc>26V 6.643 14 MHz
2.6V >AVcc>25V 7.750 12 MHz
25V >AvVcc>24V 8.445 11 MHz
24V >AVcc>23V 9.300 10 MHz
2.3V >AVcc>22V 11.63 8 MHz
22V >AVcc>21V 15.50 6 MHz
21V>AVcc>2.0V 23.25 4 MHz
20V>AvVcc>19V 46.50 2 MHz
1.9V >AvVcc >1.8V 93.00 1 MHz

25



6. Handling Device

Preventing latch-up

Latch-up may occur in CMOSIC when a voltage higher than Vcc or lower than Vss is applied to other than
the middle/high withstandable voltage input or output pins, or a voltage exceeding the rated value is
applied between Vcc and Vss. Latch-up may cause a rapid increase in the supply current, sometimes
resulting in thermal damage to the device. Therefore, keep the used voltage within the maximum ratings.

When turning the power on and off the analog supply voltage (AVcc, AVRH) analog input should not
exceed the digital supply voltage (Vcc).
Voltage supplies should be stabilized.

A sudden change of the power supply voltage may cause a malfunction even within the guaranteed range
of operation of the power supply voltage. For reference of stabilization, voltage variations are
recommended to be restrained so that Vcc ripple variations (P-P values) are below 10% of the standard
Vcc value in commercial frequencies (50 to 60 Hz), and so that transient variation is below 0.1 V/ms in
sudden changes during power switchovers.

Precautions when turning on the power supply
Ensure a minimum of 50 ms (between 0.2 to 2.7 V) for voltage rise times when turning on the power
supply to prevent malfunction of the built-in power reduction circuit.

Handling of N.C. pins

Always leave N.C. pins (internal connections) open.

Handling of power supply pins for product with A/D converters

Connect power supply pins with AVcc = AVRH = Vec, AVss = Vss even when not using the A/D converters.

Precautions when using the external clock

Oscillating stability waiting time is required when resetting from the Power On Reset, Sub-clock Mode and
Stop Mode when using the external clock. As a guide, when using an external clock, set its upper limit to
20 MHz.

Order of turning on the power

Turn off the digital power supply (Vcc) after turning off the A/D converter power supplie (AVcc, AVRH) and
analog input (ANO to AN7).

Do not allow the AVRH to exceed AVce when turning the power on and off.
Do not allow the input voltage to exceed AVcc when using the analog input pins as an input port.

Note: Vce = Vee3d =Veceh

Note that low-voltage FLASH products (2.4 V to 3.6 V/10 MHz) do not have the security function.

Handling unused pins

If unused input pins are left open, this may cause a malfunction or latch-up, resulting in permanent
damage. Use a pull-up or pull-down resistor of 2 kQ min. Also, when there are unused /O pins, set them
to the output state and free them, or set them to the input state and handle them in the same way as input
pins.

Caution when using external crystal oscillator

As a guide, set the upper limit to 20 MHz. To use the 16-MHz internal clock, use the PLL multiply.

26



» Usage of X0/X1 and X0A/X1A

[@Vhen pins used with crystal oscillator

Pull-up
resistor 1

When pins used normally (Vcc = 2
V min.)
Pull-up  Pull-up resistor 1, 2

resistor 2 Damping resistor 1, 2
For each of C1 to C4, contact the
oscillator manufacturer.
(Example of use of pins when Vcc =
2.0V orless and f =5 MHz or less)
Pull-up resistor 1 = 5.1 kQ
Pull-up resistor 2 =510 kQ
Damping resistor 1 =0 Q
Damping resistor 2 = 3.9 kQ
Cl=C2=22pF
C3=C4=30pF

OPEN

X0

X1

MB90470 Series

Example of use of pins as external clock input pins
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