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7. Pin Description (MB95210H Series)

Pin no. Pin name IlOt;‘i)reiuit Function
Vss — Power supply pin (GND)
Vee — Power supply pin
3 C — Capacitor connection pin

General-purpose |/O port

4 RSTX/PF2 A This pin is also used as a reset pin.
This pin is a dedicated reset pin in MB95F214H/F213H/F212H.

General-purpose |/O port
This pin is also used as the external interrupt input.
5 P04/INTO4/ANO4/HCLK1 E This pin is also used as the A/D converter analog input.
/ECO S ;
This pin is also used as the external clock input.
This pin is also used as the 8/16-bit composite timer ch. 0 clock input.

General-purpose I/O port

High-current port

6 PO5/AN0O5/TO00/HCLK2 E This pin is also used as the A/D converter analog input.

This pin is also used as the 8/16-bit composite timer ch. 0 output.
This pin is also used as the external clock input.

General-purpose |/O port

High-current port

7 PO6/INTO6/TOO1 G This pin is also used as the external interrupt input.

This pin is also used as the 8/16-bit composite timer ch. 0 output.

General-purpose I/O port
8 P12/EC0/DBG H This pin is also used as the DBG input pin.
This pin is also used as the 8/16-bit composite timer ch. 0 clock input.

*: For the 1/O circuit types, see “8.1/0 Circuit Type”.
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MB95200H/210H Series

8. 1/0 Circuit Type

[
Standby control / Port select

Type Circuit Remarks
) . * N-ch open drain output
¢ Reset input / Hysteresis output
A Ij {>C P y P » Hysteresis input
l— Reset output / Digital output * Reset output
N-ch
P-ch .— Port select
= L_—‘— Digital output
N-ch —— Digital output
Standby control
p A\ Hysteresis input
I:l_. . + Oscillation circuit
Clock input . .
X1 * High-speed side
Feedback resistance: approx. 1 MQ
° [ ]
X0 * CMOS output

Port select

! P-ch ::| b
N-ch :| ——

Digital output

Digital output

l:CP Standby control
) Hysteresis input

» Hysteresis input

Port select

Pull-up control

Digital output

Digital output

b
Nch

Standby control
N\ Hysteresis input

Standby control / Port select

o( 'ﬁl
{ Dlgltal output '

Clock input

Port select

Pull-up control

Pch

Digital output

l
Nch

Digital output

I_TCP Standby control
N Hysteresis input

+ Oscillation circuit
* Low-speed side
Feedback resistance: approx. 10 MQ

* CMOS output
» Hysteresis input
* Pull-up control available
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(Continued)
Type Circuit Remarks
D
P-ch
I Digital output
} Digital output * CMOS OL.'ltPUt
N-ch » Hysteresis input
% Standby control
Y, Hysteresis input
E
R Pull-up control
P-ch
|:|_' p-ch A Digital output
I Digital output * CMOS OL.'ltPUt
N-ch * Hysteresis input
L » Pull-up control available
ID—D Analog input
T
A/D control
Standby control
AN Hysteresis input
F
R Pull-up control
P-ch
p-ch Al Digital output
f Digital output * CMOS output
N-ch + Hysteresis input
1 * CMOS input
»—D Analog input + Pull-up control available
T
4@ A/D control
Standby control
_@ Hysteresis input
ﬂ ); CMOS input
G
{R CQ Pull-up control
P-ch o + Hysteresis input
1 P-ch A Digital output + CMOS output
| Digital output * Pull-up control available
N-ch
Standby control
A Hysteresis input
H
Standby control
Ij - L@ Hysteresis input * N-ch open drain Output
» Hysteresis input
|— Digital output
N-ch
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MB95200H/210H Series

Register

Address abbreviation Register name R/W | Initial value
004Ay4 EIC20 External interrupt circuit control register ch. 4/ch. 5 R/W 00000000g
004By EIC30 External interrupt circuit control register ch. 6/ch. 7 R/W 00000000g

OgngHto — (Disabled) — —
00504 SCR LIN-UART serial control register R/W 00000000g
0051y SMR LIN-UART serial mode register R/W 00000000g
00524 SSR LIN-UART serial status register R/W 00001000g
00534 RDR/TDR LIN-UART receive/transmit data register R/W 00000000g
0054y ESCR LIN-UART extended status control register R/W 00000100g
00554 ECCR LIN-UART extended communication control register R/W 000000XXg

Ogggg? _ (Disabled) — —
006CH ADC1 8/10-bit A/D converter control register 1 R/W 00000000g
006Dy ADC2 8/10-bit A/D converter control register 2 R/W 00000000g
006EH ADDH 8/10-bit A/D converter data register (Upper) R/W 00000000g
006FH ADDL 8/10-bit A/D converter data register (Lower) R/W 00000000g

0839'1*50 — (Disabled) — —
00724 FSR Flash memory status register R/W 000X0000g

ogg;,g:'o _ (Disabled) — —
0076y WREN Wild register address compare enable register R/W 00000000g
0077y WROR Wild register data test setting register R/W 00000000g
0078y — Mirror of register bank pointer (RP) and direct bank pointer (DP) — —
0079y ILRO Interrupt level setting register 0 R/W 11111111
007AH ILR1 Interrupt level setting register 1 R/W 11111111
007By ILR2 Interrupt level setting register 2 R/W M"MM111111g
007Cq ILR3 Interrupt level setting register 3 R/W 11111111
007Dy ILR4 Interrupt level setting register 4 R/W 11111111
007EH ILR5 Interrupt level setting register 5 R/W MMM111111g
007Fy — (Disabled) — —
OF80y WRARHO Wild register address setting register (Upper) ch. 0 R/W 00000000g

(Continued)
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Register

Address abbreviation Register name R/W | Initial value
004Ay EIC20 External interrupt circuit control register ch. 4 R/W 00000000g
004By EIC30 External interrupt circuit control register ch. 6 R/W 00000000g

OgngHto — (Disabled) — —
0050y — (Disabled) — —
0051y — (Disabled) — —
0052y — (Disabled) — —
0053y — (Disabled) — —
0054y — (Disabled) — —
0055y — (Disabled) — —

ogggg;o — (Disabled) _ _
006Cq ADC1 8/10-bit A/D converter control register 1 R/W 00000000g
006Dy ADC2 8/10-bit A/D converter control register 2 R/W 00000000g
006EH ADDH 8/10-bit A/D converter data register (Upper) R/W 00000000g
006FH ADDL 8/10-bit A/D converter data register (Lower) R/W 00000000g

08(7)91'*,;0 — (Disabled) — —
00724 FSR Flash memory status register R/W 000X0000g

Oggggf — (Disabled) — —
00764 WREN Wild register address compare enable register R/W 00000000
0077y WROR Wild register data test setting register R/W 00000000g
0078y — Mirror of register bank pointer (RP) and direct bank pointer (DP) — —
0079y ILRO Interrupt level setting register 0 R/W 11111111
007AH ILR1 Interrupt level setting register 1 R/W 11111111
007By — (Disabled) — —
007Ch — (Disabled) — —
007Dy ILR4 Interrupt level setting register 4 R/W 11111111
007EH ILRS Interrupt level setting register 5 R/W M1M111111g
007Fn — (Disabled) — —
OF80y WRARHO Wild register address setting register (Upper) ch. 0 R/W 00000000g
OF81y WRARLO Wild register address setting register (Lower) ch. 0 R/W 00000000g
0F82y WRDRO Wild register data setting register ch. 0 R/W 00000000

(Continued)
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Register

Address abbreviation Register name R/W | Initial value
0F834 WRARH1 Wild register address setting register (Upper) ch. 1 R/W 00000000g
0F84, WRARLA1 Wild register address setting register (Lower) ch. 1 R/W 00000000g
OF85y WRDR1 Wild register data setting register ch. 1 R/W 00000000g
0F864 WRARH2 Wild register address setting register (Upper) ch. 2 R/W 00000000g
OF874 WRARL2 Wild register address setting register (Lower) ch. 2 R/W 00000000g
OF88y WRDR2 Wild register data setting register ch. 2 R/W 00000000g

0528?? — (Disabled) — —
0F92y TO1CRO 8/16-bit composite timer 01 status control register 0 ch. 0 R/W 00000000g
0F934 TOOCRO 8/16-bit composite timer 00 status control register 0 ch. 0 R/W 00000000g
0F94, TO1DR 8/16-bit composite timer 01 data register ch. 0 R/W 00000000g
OF95y TOODR 8/16-bit composite timer 00 data register ch. 0 R/W 00000000g
0F964 TMCRO 8/16-bit composite timer 00/01 timer mode control register ch. 0 R/W 00000000g
OF974 — (Disabled) — —
0F98y — (Disabled) — —
0F99y — (Disabled) — —
OF9AH — (Disabled) — —
0F9By — (Disabled) — —

ogggg;o — (Disabled) — —
OFBCh — (Disabled) — —
OFBDy — (Disabled) — —

O(F)E’ggso — (Disabled) — —
OFC3y AIDRL A/D input disable register (Lower) R/W 00000000g

O(F)Ségr — (Disabled) — —
OFE4y CRTH Main CR clock trimming register (Upper) R/W | 1XXXXXXXg
OFES5H CRTL Main CR clock trimming register (Lower) R/W 000XXXXXg

O(F)Eg;;" — (Disabled) — —
OFE8H SYSC System configuration register R/W 11000011

(Continued)
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18. Electrical Characteristics

18.1 Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
Power supply voltage*' Vee Vgs—0.3 Vggt6 \%
1 V|1 Vss—0.3 Vcc+0.3 V Other than PF2*2
Input voltage*
Vi» Vgs—0.3 10.5 \Y, PF2
Output voltage*' Vo Vggs—0.3 Vggt+6 \Y *2
Maximum clamp current lcLaMP -2 +2 mA | Applicable to pins listed in *3
Total maximum clam . L -
current P ZllcLampl — 20 mA | Applicable to pins listed in *3
“L” level maximum output loL1 B 15 A Other than P05, P06, P62 and P63**
current loL2 15 P05, P06, P62 and P63**
Other than P05, P06, P62 and P63*4 Average
loLavi 4 output current =
operating current x operating ratio (1 pin)
“L” level average current — mA 7
P05, P06, P62 and P63*
loLav2 12 Average output current =
operating current x operating ratio (1 pin)
“L” level total maximum
output current Zlo, - 100 mA
“L" level total average output Total average output current =
ZloLay — 50 mA | operating current x operating ratio
current :
(Total number of pins)
«4
“H” level maximum output loH1 B -15 A Other than P05, P06, P62 and P63
current lon2 -15 P05, P06, P62 and P63**
Other than P05, P06, P62 and P63** Average
lorAV1 -4 output current =
operating current x operating ratio (1 pin)
“H” level average current — mA
P05, P06, P62 and P63**
loRAV2 -8 Average output current =
operating current x operating ratio (1 pin)
“H” level total maximum
output current Zlon - -100 mA
“H” level total average output Total average output current =
current Zlonav — -50 mA | operating current x operating ratio
(Total number of pins)
Power consumption Pd — 320 mW
Operating temperature Ta -40 +85 °C
Storage temperature Tstg -55 +150 °C
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*1: The parameter is based on Vgg = 0.0 V.

*2: V) and Vg must not exceed Vc+0.3 V. V, must not exceed the rated voltage. However, if the maximum current to/from an input
is limited by means of an external component, the Ic apmp rating is used instead of the V| rating.

*3: Applicable to the following pins: P00 to P07, P62 to P64, PG1, PG2, PF0, PF1 (P00 to P03, P07, P62 to P64, PG1, PG2, PFO and
PF1 are available in MB95F204H/F203H/F202H/F204K/F203K/F202K.)

* Use under recommended operating conditions.

» Use with DC voltage (current).

» The HV (High Voltage) signal is an input signal exceeding the V¢ voltage. Always connect a limiting resistor between the HV
(High Voltage) signal and the microcontroller before applying the HV (High Voltage) signal.

» The value of the limiting resistor should be set to a value at which the current to be input to the microcontroller pin when the HV
(High Voltage) signal is input is below the standard value, irrespective of whether the current is transient current of stationary
current.

» When the microcontroller drive current is low, such as in low power consumption modes, the HV (High Voltage) input potential
may pass through the protective diode to increase the potential of the V¢ pin, affecting other devices.

« If the HV (High Voltage) signal is input when the microcontroller power supply is off (not fixed at 0 V), since power is supplied
from the pins, incomplete operations may be executed.

« If the HV (High Voltage) input is input after power-on, since power is supplied from the pins, the voltage of power supply may
not be sufficient to enable a power-on reset.

* Do not leave the HV (High Voltage) input pin unconnected.

» Example of a recommended circuit:

Input/Output Equivalent Circuit

Protective diode
Vce

Limiting _J P-ch
resistor ‘_—| % <"i
HV(High Voltage) input (0 V to 16 V) —/\/\/v—[_, 7
E N-ch
R

*4: P62 and P63 are available in MB95F204H/F203H/F202H/F204K/F203K/F202K.

WARNING: A semiconductor device may be damaged by applying stress (voltage, current, temperature, etc.) in excess of the
absolute maximum rating. Therefore, ensure that not a single parameter exceeds its absolute maximum rating.
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(Vee = 5.0 V£10%, Vgg = 0.0 V, Ty = -40°C to +85°C)

Parameter

Symbol

Pin name

Condition

Value

Min

Typ

Max

Unit

Remarks

Input
capacitance

Cin

Other than VCC
and VSS

f=1MHz

5

15

pF

Power supply
current**

lccs

lcoL

lccLs

lcct

Vee
(External clock
operation)

VCC =55 V

Fch =32 MHz
FMP =16 MHz
Main clock mode
(divided by 2)

13

17

mA

Flash memory
product (except
writing and erasing)

33.5

39.5

mA

Flash memory
product (at writing
and erasing)

15

21

mA

At A/D conversion

VCC =55V

Fch =32 MHz
FMP =16 MHz
Main sleep mode
(divided by 2)

5.5

mA

VCC =55V
FCL =32 kHz
FMPL =16 kHz
Subclock mode
(divided by 2)
Tp=+425°C

65

153

A

VCC =55V
FCL =32 kHz
FMPL =16 kHz
Subsleep mode
(divided by 2)
Tp=+25°C

10

84

MA

VCC =55V
FCL =32 kHz
Watch mode
Main stop mode
TA = +25°C

30

MA
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(Voo = 5.0 V£10%, Vgg = 0.0 V, To = -40°C to +85°C)

Parameter

Symbol

Pin name

Condition

Value

Min

Typ

Max

Unit

Remarks

Power supply
current®

lccmer

lccscr

Vee

VCC =55V

FCRH =10 MHz

FMP =10 MHz

Main CR clock mode

8.6

mA

VCC = 55 V
Sub-CR clock mode
(divided by 2)
Tp=+425°C

110

410

MA

lceTs

lccH

Vee
(External clock
operation)

VCC =55V

FCH =32 MHz
Timebase timer mode
Tp=+25°C

1.1

mA

VCC =55V
Substop mode
Tp=+25°C

3.5

225

MA

Main stop mode for
single clock selection

lLvp

lcRH

IcrRL

Current consumption
for low-voltage
detection circuit only

37

54

MA

Current consumption
for the internal main
CR oscillator

0.5

0.6

mA

Current consumption
for the internal sub-CR
oscillator oscillating at
100 kHz

20

72

MA

*1: The input level of P04 can be switched between “CMOS input level” and “hysteresis input level”. The input level selection register
(ILSR) is used to switch between the two input levels.

*2: P62 and P63 are available in MB95F204H/F203H/F202H/F204K/F203K/F202K.
*3: P00 to P03, P07, PG1 and PG2 are available in MB95F204H/F203H/F202H/F204K/F203K/F202K.

*4: The power supply current is determined by the external clock. When the low-voltage detection option is selected, the power-supply
current will be the sum of adding the current consumption of the low-voltage detection circuit (I.\/p) to a specified value. In addition,
when both the low-voltage detection option and the CR oscillator are selected, the power supply current will be the sum of adding
up the current consumption of the low-voltage detection circuit, the current consumption of the CR oscillators (Icry, IcrL) and a
specified value. In on-chip debug mode, the CR oscillator (Icgy) and the low-voltage detection circuit are always enabled, and
current consumption therefore increases accordingly.

+ See “18.4. AC Characteristics: 18.4.1.Clock Timing” for Fcy and Fg .

+ See “18.4. AC Characteristics: 18.4.2. Source Clock/Machine Clock” for Fyyp and Fyp .

*5: PF2 act as high voltage supply for the flash memory during program and erase. It can tolerate high voltage input. For details, see
section “18.6. Flash Memory Program/Erase Characteristics”.
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® Schematic diagram of the clock generation block

FCH

Divided

(main oscillation)

FCRH

(Internal main
CR clock)

by 2

FCL

SCLK

Division
circuit
x 1

Divided
(source clock)

(sub-oscillation)

FCHL

(Internal sub-
CR clock)

Divided
Clock mode select bits
(SYCC2: RCS1, RCS0)

Machine clock division

(SYCC : DIV1, DIVO)

x 1/4
x 1/8
x1/16

ratio select bits

MCLK
(machine clock)

® Operating voltage - Operating frequency (When Ta=-40 °C to +85 °C)
> MB95200H/210H (without the on-chip debug function)

55 |
50
N A/D converter operation range
o N
° 5
o 5
S 5
= 40
«Q B
< |
S 5
53 3.5 |-
& B
g - :
S a0fF ;
B ]
- I
N H
- '
2.4 '
: 1 1 !
- 1 1 1
1 1 ]
L 1 1 | 1 1 1 1 | 1 1 1 1 11
16 kHz 3 MHz 10 MHz 16.25 MHz

Source clock frequency (Fse/Fsei)

® Operating voltage - Operating frequency (When Ta = +5 °C to +35 °C)
> MB95200H/210H (with the on-chip debug function)

5.5 |
50 [~
N A/D converter operation range
o N
e B
@ 5
8 N
5 L o et bbbttty
«
< 5
[} B
s 35
2 i
3] - 1
= [ :
29391 T : !
i : . ,
1 ! ' H
| 4 1 ' i
& ! : !
] 1 1 1 1 1 1 1 1 [ | 1 1 1|
16 kHz 3 MHz 12.5 MHz 16.25 MHz

Source clock frequency (Fse)
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18.4.6 LIN-UART Timing (Available in MB95F204H/F203H/F202H/F204K/F203K/F202K only)

Sampling is executed at the rising edge of the sampling clock*', and serial clock delay is disabled*2. (ESCR register : SCES bit =0,

ECCR register : SCDE bit = 0)

(Vee = 5.0 VE10%, AVgg = Vgg = 0.0V, Ty = -40°C to +85°C)

Value
Parameter Symbol | Pin name Condition Unit
Min Max
Serial clock cycle time tscyc |SCK 5 tyoLk™ — ns
SCK {— SOT delay time tsiovi | SCK, SOT Internal clock -95 +95 ns
- operation output pin: 3
Valid SIN - SCK T tysu | SCK, SIN C_ =80 pF+1 TTL tmoLk“>+190 — ns
SCK T— valid SIN hold time tshixi | SCK, SIN 0 — ns
Serial clock “L” pulse width tsisy | SCK 3 tMCLK*3—tR — ns
Serial clock “H” pulse width tshsL | SCK tyoLk o+95 — ns
. . *3
SCK »L—) SOT delay time tSLOVE SCK, SOT External clock 2 tMCLK +95 ns
Valid SIN — SCK T tivsne | SCK, SIN operation output pin: 190 — ns
SCK 1= valid SIN hold time tsyixe | SCK, SIN CL=80pF1 TTL tycLc*+95 — ns
SCK fall time te SCK — 10 ns
SCKrise time tr SCK — 10 ns

*1: There is a function used to choose whether the sampling of reception data is performed at a rising edge or a falling edge of the

serial clock.

*2: The serial clock delay function is a function used to delay the output signal of the serial clock for half the clock.
*3: See “18.4.2. Source Clock/Machine Clock” for ty o k-
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Sampling is executed at the rising edge of the sampling clock*', and serial clock delay is enabled*?. (ESCR register : SCES bit =0,

ECCR register : SCDE bit=1)
(Vee =5.0 VE10%, Vgg = 0.0 V, Ty = -40°C to +85°C)
Value
Parameter Symbol | Pin name Condition Unit
Min Max
Serial clock cycle time tscyc |SCK 5 tyoLk™ — ns
SCK T— SOT delay time tshovi | SCK, SOT Internal clock -95 +95 ns
Valid SIN - SCK { tivsu | SCK, SIN operation output pin: tyoLk*+190 — ns
SCK {— valid SIN hold time tsuxi | SCK, SIN CL=80pF TTL 0 — ns
SOT —» SCK »L delay time tSOVL| SCK, SOT — 4 tMCLK*3 ns

*1: There is a function used to choose whether the sampling of reception data is performed at a rising edge or a falling edge of the

serial clock.
*2: The serial clock delay function is a function that delays the output signal of the serial clock for half clock.

*3: See “18.4.2. Source Clock/Machine Clock” for ty o k-

< tseve B
24V
SCK \
N0.8V 0.8V
tstowi
tsos ~———
24V 2.4V
SOT
0.8V 0.8V
tivsu > < tsuxi |
SIN 0.8 Ve 0.8 Ve
0.2 Vce 0.2 Vce
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18.5.2 Notes on Using the A/D Converter

External impedance of analog input and its sampling time

m The A/D converter has a sample and hold circuit. If the external impedance is too high to keep sufficient sampling time, the analog
voltage charged to the internal sample and hold capacitor is insufficient, adversely affecting A/D conversion precision. Therefore,
to satisfy the A/D conversion precision standard, considering the relationship between the external impedance and minimum sampling
time, either adjust the register value and operating frequency or decrease the external impedance so that the sampling time is longer
than the minimum value. In addition, if sufficient sampling time cannot be secured, connect a capacitor of about 0.1 yF to the analog
input pin.

Analog input equivalent circuit

Analog input W Comparator
R ; C

During sampling: ON

45V <Veo <55V :R=1.95kQ (Max), C = 17 pF (Max)
4.0V <Vee<45V:R=898kQ (Max), C = 17 pF (Max)

Note: The values are reference values.

Relationship between external impedance and minimum sampling time

[External impedance = 0 kQ to 100 k] [External impedance = 0 kQ to 20 kQ]
100 20
— 7 — 4
o 9 - c 18
X /| g Ve
= 80 — 16 7
(0] s (0]
o 70 (8] 14 va
C 7z C
T 60 s T 12 4
3 (Vaoz45V) 71~ 3 (Vec24.5V) L/
50 10
g . - (Veo24.0 V) g , (Veo24.0V)
j— -’ = /
g > g o 7
g = - g - ~
x s x
L 10 L 2 p
0 0
0 2 4 6 8 10 12 14 0 1 2 3 4
Minimum sampling time [us] Minimum sampling time [us]

A/D conversion error
As |Vcc—Vgs| decreases, the A/D conversion error increases proportionately.
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18.56.3 Definitions of A/D Converter Terms

m Resolution
It indicates the level of analog variation that can be distinguished by the A/D converter.
When the number of bits is 10, analog voltage can be divided into 210 = 1024.

m Linearity error (unit: LSB)
It indicates how much an actual conversion value deviates from the straight line connecting the zero transition point
(“00 0000 0000” «— — “00 0000 0001”) of a device to the full-scale transition point (“11 1111 1111* « — “11 1111 1110”)

of the same device.

m Differential linear error (unit: LSB)
It indicates how much the input voltage required to change the output code by 1 LSB deviates from an ideal value.

m Total error (unit: LSB)
It indicates the difference between an actual value and a theoretical value. The error can be caused by a zero transition error, a
full-scale transition errors, a linearity error, a quantum error, or noise.

Ideal 1/0O characteristics Total error
3FF + Vesr 3FF +
3FE + 3 N 3FE + Actual conversion
characteristic —_—
— 2.0LSB arp | S S R
- = {1 LSB x (N-1) + 0.5 LS
> > H H
2 2 ot
= gy 5 Sy
o o
8 s
o 1 D 004 4
2 004 a :
ozt Ve 008 e Vir
! {&——Actual conversion
002 + 1LSB 002 i characteristic
001 + 001 + " Ideal characteristic
0.5LSB i
Vs Analog input Vee Vs Analog input Vee
B Vee - Vss Total error of _ Vir - {1 LSB x (N - 1) + 0.5 LSB}
1LSB="oea ¥ digital output N = 1 LSB (LS8l
N : A/D converter digital output value
Vnt: Voltage at which the digital output transits from (N - 1) to N
(Continued)
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19. Sample Electrical Characteristics

Power supply current-temperature

lcc -Vcee Icc-Ta
TA=+25°C, FMP=2, 4, 8, 10, 16 MHz (divided by 2) Vce=5.5V, FMp=10, 16 MHz (divided by 2)
Main clock mode with the external clock operating Main clock mode with the external clock operating
20 20
15 15
FmP=16 MHz FmpP=16 MHz
< <
E 10 £ 10
8 FmP=10 MHz 8 FmP=10 MHz
= FmP=8 MHz
5 é I 5
r "MP.=4 MHz
7 FMP=2 MHz
-
0 0
2 3 4 5 6 7 -50 0 +50 +100 +150
VecelV] Ta[°C]
Iccs - Vee lccs - TA
TaA=+25°C, FMP=2, 4, 8, 10, 16 MHz (divided by 2) Vce=5.5V, Fup=10, 16 MHz (divided by 2)
Main sleep mode with the external clock operating Main sleep mode with the external clock operating
20 20
15 15
< <
% 10 %‘ 10
8 S
5 —— FMP.=16 MH.z s FN:P=16 MHzl
lIEMP=éOMI\|4|Hz Fmp=10 MHz
p— MP= z
= FmP=4 MHz
o = Fmp=2 MHz o
5 3 4 5 6 7 -50 0 +50 +100 +150
VeelV] TA[°C]
IccL - Vee lccL - TA

Vce=5.5V, FmpL=16 kHz (divided by 2)

TA=+25°C, FMPL=16 kHz (divided by 2)
Subclock mode with the external clock operating

Subclock mode with the external clock operating

100 100
75 75
_—
< 3
=5 e = 50
&) L~ 8
o / -
»s yd 25
0 0
2 3 4 5 6 7 -50 0 +50 +100 +150
o
VecelV] TA[°C]

(Continued)
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20. Mask Options

MB95F204H MBI5F204K

MB95F203H MB95F203K

MB95F202H MB95F202K

No Part Number MBO5F214H MB95F214K
' MB95F213H MB95F213K
MB95F212H MB95F212K

Selection Method

Setting disabled

Setting disabled

—_

Low-voltage detection reset

*With low-voltage detection reset
*Without low-voltage detection reset

Without low-voltage detection reset

With low-voltage detection reset

N

Reset
*With dedicated reset input

*Without dedicated reset input

With dedicated reset input

Without dedicated reset input

21. Ordering Information

Part Number

Package

MB95F204HP-G-SH-SNE2
MB95F204KP-G-SH-SNE2
MB95F203HP-G-SH-SNE2
MB95F203KP-G-SH-SNE2
MB95F202HP-G-SH-SNE2
MB95F202KP-G-SH-SNE2

24-pin plastic SDIP
(DIP-24P-M07)

MB95F204HPF-G-SNE2
MB95F204KPF-G-SNE2
MB95F203HPF-G-SNE2
MB95F203KPF-G-SNE2
MB95F202HPF-G-SNE2
MB95F202KPF-G-SNE2

20-pin plastic SOP
(FPT-20P-M09)

MB95F214HPH-G-SNE2
MB95F214KPH-G-SNE2
MB95F213HPH-G-SNE2
MB95F213KPH-G-SNE2
MB95F212HPH-G-SNE2
MB95F212KPH-G-SNE2

8-pin plastic DIP
(DIP-8P-M03)

MB95F214HPF-G-SNE2
MB95F214KPF-G-SNE2
MB95F213HPF-G-SNE2
MB95F213KPF-G-SNE2
MB95F212HPF-G-SNE2
MB95F212KPF-G-SNE2

8-pin plastic SOP
(FPT-8P-M08)
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23. Major Changes

MB95200H/210H Series

Spansion Publication Number: DS07-12623-5E

Page

Section

Change results

30 Electrical Characteristics
1. Absolute Maximum Ratings

Changed the characteristics of Input voltage.

Corrected the maximum value of “H” level input voltage for PF2 pin.

33
3. DC Characteristics Corrected the maximum value of Open-drain output application voltage.
0.2Vcc — Vss + 5.5
36 Added the footnote *5.

(1) Clock Timing

39 4. AC Characteristics

Added a figure of HCLK1/HCLK2.

42

(2) Source Clock/Machine Clock

Corrected the graph of Operating voltage - Operating frequency
(with the on-chip debug function).
(Corrected the pitch)

43 (3) External Reset

Added “and power on” to the remarks column.

58

Characteristics

6. Flash Memory Program/Erase

Added the row of “Current drawn on PF2”.

45—-3.0

Corrected the minimum value of Power supply voltage at erase/program.

Note: Please see “Document History” about later revised information.
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Memory cypress.com/memory Technical Support

PSoC cypress.com/psoc cypress.com/support

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb
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