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MB95330H Series

Product Line-up

~._Part number
\\\ MB95F332H MB95F333H MB95F334H MB95F332K MB95F333K MB95F334K
Parameter
Type Flash memory product
Clock supervisor It supervises the main clock oscillation.
counter
E:;ﬁ;am ROM ca- 8 Kbyte 12 Kbyte 20 Kbyte 8 Kbyte 12 Kbyte 20 Kbyte
RAM capacity 240 bytes 496 bytes 1008 bytes 240 bytes 496 bytes 1008 bytes
Low-voltage
detection reset No Yes
Reset input Dedicated Selected by software
Number of basic instructions : 136
Instruction bit length : 8 bits
. Instruction length 1 1to 3 bytes
CPUfunctions |0+ bit length -1, 8 and 16 bits
Minimum instruction execution time : 61.5 ns (with machine clock = 16.25 MHz)
Interrupt processing time : 0.6 ps (with machine clock = 16.25 MHz)
General-purpose I/O ports (Max): 28 1/0 ports (Max): 29
o PP CMOS 1/0: 25 CMOS 1/0: 25
N-ch open drain: 3 N-ch open drain: 4
Time-base timer  |Interrupt cycle: 0.256 ms to 8.3 s (when external clock = 4 MHz)
Reset generation cycle
\l;lv::gr\:\:ja()re/zrc::ev:are Main oscillation clock at 10 MHz: 105 ms (Min)
9 The sub-CR clock can be used as the source clock of the hardware watchdog timer.
Wild register It can be used to replace three bytes of data.
A wide range of communication speeds can be selected by a dedicated reload timer.
LIN-UART Clock-synchronous serial data transfer and clock-asynchronous serial data transfer is enabled.
The LIN function can be used as a LIN master or a LIN slave.
8/10-bit A/D con- |8 channels
verter 8-bit resolution and 10-bit resolution can be chosen.
2 channels
8/16-bit The timer can be configured as an "8-bit timer x 2 channels" or a "16-bit timer x 1 channel".
composite timer It has built-in timer function, PWC function, PWM function and input capture function.
Count clock: it can be selected from internal clocks (seven types) and external clocks.
It can output square wave.
10 channels
External - — -
interrupt Interrupt by edge detection (The rising edge, falling edge, or both edges can be selected.)
It can be used to wake up the device from different standby modes.
. 1-wire serial control
On-chip debug It supports serial writing. (asynchronous mode)
(Continued)
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2. Packages and Corresponding Products

Part number

MB95F332H MB95F332K MB95F333H MBO95F333K MB95F334H MB95F334K

Package

FPT-32P-M30 (6] (6] (6] (6] O (6]
DIP-32P-M06 o} 0o o} O ) o}
LCC-32P-M19 (6] (6] (6] (6] O (6]
O: Available

3. Differences Among Products and Notes On Product Selection

m * Current consumption
When using the on-chip debug function, take account of the current consumption of flash erase/write.

For details of current consumption, see “Electrical Characteristics.

m * Package
For details of information on each package, see “Packages and Corresponding Products” and “Package Dimension”.

m « Operating voltage
The operating voltage varies, depending on whether the on-chip debug function is used or not.

For details of the operating voltage, see “Electrical Characteristics”.

m * On-chip debug function
The on-chip debug function requires that V¢, Vg5 and one serial wire be connected to an evaluation tool.

Document Number: 002-07522 Rev. *A Page 6 of 66
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MB95330H Series

5. Pin Description

Pin no. o ."0-
LQFP32*1 & 3 name C|rc'~i|4t Function
QFN32*2 SH-DIP32 type
PG2 General-purpose /O port
1 5 X1A c Subclock 1/O oscillation pin
SNI2 Trigger input pin for the position detection function of the MPG waveform se-
quencer
PG1 General-purpose /O port
2 6 XO0A c Subclock input oscillation pin
SNI1 Trigger input pin for the position detection function of the MPG waveform se-
quencer
3 7 Vee — Power supply pin
4 8 C — Capacitor connection pin
General-purpose /O port
P67 . .
High-current pin
5 9 PPG21 D 8/16-bit PPG ch. 2 output pin
TRG1 16-bit PPG ch. 1 trigger input pin
OPT5 MPG waveform sequencer output pin
General-purpose /O port
P66 . .
High-current pin
6 10 PPG20 D 8/16-bit PPG ch. 2 output pin
PPG1 16-bit PPG ch. 1 output pin
OPT4 MPG waveform sequencer output pin
General-purpose /O port
P65 . .
High-current pin
7 11 D - -
PPG11 8/16-bit PPG ch. 1 output pin
OPT3 MPG waveform sequencer output pin
General-purpose /O port
P64 : :
High-current pin
8 12 EC1 D 8/16-bit composite timer ch. 1 clock input pin
PPG10 8/16-bit PPG ch. 1 output pin
OPT2 MPG waveform sequencer output pin
General-purpose /O port
P63 . .
High-current pin
9 13 TO1M1 D 8/16-bit composite timer ch. 1 output pin
PPGO1 8/16-bit PPG ch. 0 output pin
OPT1 MPG waveform sequencer output pin

Document Number: 002-07522 Rev. *A
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m Power supply pins
To reduce unnecessary electro-magnetic emission, prevent malfunctions of strobe signals due to an increase in the ground level,

and conform to the total output current standard, always connect the V¢ pin and the Vgg pin to the power supply and ground
outside the device. In addition, connect the current supply source to the V¢ pin and the Vgg pin with low impedance.

It is also advisable to connect a ceramic capacitor of approximately 0.1 yF as a bypass capacitor between the V¢ pin and the Vgg
pin at a location close to this device.

m DBG pin

Connect the DBG pin directly to an external pull-up resistor.

To prevent the device from unintentionally entering the debug mode due to noise, minimize the distance between the DBG pin and
the V¢ or Vgg pin when designing the layout of the printed circuit board.

The DBG pin should not stay at “L” level after power-on until the reset output is released.

m RST pin

Connect the RST pin directly to an external pull-up resistor.

To prevent the device from unintentionally entering the reset mode due to noise, minimize the distance between the RST pin and the
Ve or Vgg pin when designing the layout of the printed circuit board.

The RST/PF2 pin functions as the reset input/output pin after power-on. In addition, the reset output of the RST/PF2 pin can be
enabled by the RSTOE bit of the SYSC register, and the reset input function and the general purpose 1/0O function can be selected

by the RSTEN bit of the SYSC register.

m C pin

Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. The bypass capacitor for the V¢ pin must have a
capacitance larger than Cg. For the connection to a smoothing capacitor Cg, see the diagram below. To prevent the device from
unintentionally entering a mode to which the device is not set to transit due to noise, minimize the distance between the C pin and

Cs and the distance between Cg and the Vgg pin when designing the layout of a printed circuit board.

» DBG/RST/C pins connection diagram

DBG

RST
Cs —

Document Number: 002-07522 Rev. *A Page 16 of 66
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9. Block Diagram

MB95330H Series

(P62/PPG00?), P13/PPGO0 <—P
(P63/PPGO017%), P14/PPGO1 <P

(P66/PPG20°%), P15/PPG20 <—P
(P67/PPG217%), P16/PPG21 <P

PF2/RST? «—»|

PF1/X1'2 4]
PFO/X0™2 4—p|
(PG2/X1A™) 4|
(PG1/X0A™) <]

(PO4/HCLK1) <—»
(POS/HCLK2) <«

(P12/DBG'") «—>|

P02/INTO02 to PO7/INTO7 4—»

P0OO/INTO0, PO1/INTO1,
P60/INTO08, P61/INT09

C >

(P0O2/SCK) 4—»!
(PO3/SOT) <+—»]
(PO4/SIN) 4

(P14/UCK0) <"
(P15/U00) <—»!
(P16/U10) <>

(P6O/SDA’™") 4—»|
(P61/SCL'T) 4—b

F2MC-8FX CPU

<—’l Reset with LVD |<—> Flash with security function
> (20/12/8 Kbyte)
[
le—>  Oscillator CR <—>| RAM (1008/496/240 bytes) |
le—p circuit oscillator
[—p — [4—» (P05/TO00)
v <4—-8/16-bit composite timer ch. OF—» [4—» (P0O6/TO01)
[ Clock control Ja—> l—| le—> P12/ECO, (PO4/ECO)
<—>| On-chip debug |<—> .
[— 8/10-bit A/D converter [— [4—> (POO/ANOO to P07/AN07)
| Wild register |<—>
— [e—» (P62/TO10)
—>| External interrupt |<—> <«—»{8/16-bit composite timer ch. 1—» [«—» (P63/TO11)
— 4—» (P64/EC1)
—>| External interrupt |<—> I_ I V=T R _I
[— e—» (P61/TH
% <—|> 16-bit reload timer ( )
| Interrupt controller |<—> af | ——] [—» (P17/TO1)
= ! |
Sl v |
> of —Ib l4—» P62/OPTO to P67/OPT5"
[— LIN-UART — = —— «—»P17/SNIO0, PG1/SNI1, PG2/SNI2
[— Waveform sequencer
L | a—| le—> (P60/DTTI)
: 4:— le—> (P61/TI1)
(> | T |
—, UART/SIO > | a— la—> (P67/TRG1)
[— 16-bit PPG
— | - le—> (P66/PPG1)
| |
—— —> le—»P10/PPG10, (P64/PPG107?)
12C [ (> 8/16-bit PPG ch. 1 .
[— —> l«—»P11/PPG11, (P65/PPG117)
l—|
8/16-bit PPG ch. 0 [4—
le—
l—|
8/16-bit PPG ch. 2 [—>
le—
Port |<—> 4—>| Port

Vee —»
Vss —»

*1: PF2, P12, P60 and P61 are N-ch open drain pins.
*2: Software option
*3: P62 to P67 are high-current pins.

Note: Pins in parentheses indicate that functions of those pins are shared among different resources.

10. CPU Core

m Memory Space
The memory space of the MB95330H Series is 64 Kbyte in size, and consists of an 1/O area, a data area, and a program area. The
memory space includes areas intended for specific purposes such as general-purpose registers and a vector table. The memory
maps of the MB95330H Series are shown below.

Document Number: 002-07522 Rev. *A Page 17 of 66
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m Memory Maps

MB95F332H/F332K MB95F333H/F333K MB95F334H/F334K
0000+ 0000+ 0000+
/0 110 /0
8828“ Access prohibited gggg” Access prohibited ggggH Access prohibited
H H H
0100 _ RAI;/I 240 bytes 0100m RAM 496 bytes 01004 RAM 1008 bytes
egister Register Register
1
0180+ 0200w 0200+
0280H
Access prohibited 0480+
Access prohibited
Access prohibited
OF80H OF80H OF80H
Extended I/O Extended I/0 Extended I/O
1000+ 1000+ 1000+
Access prohibited Access prohibited Access prohibited
BOOOH BOOOH BOOOw
Flash 4 Kbyte Flash 4 Kbyte
C000H C000H
Access prohibited
Access prohibited Flash 20 Kbyte
EOO0OH
FOOOH Flash 8 Kbyte
Flash 4 Kbyte
FFFFH FFFFu FFFFH

Document Number: 002-07522 Rev. *A
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MB95330H Series

Address ab%?g\i/?;?iron Register name R/W | Initial value
0F92, TO1CRO 8/16-bit composite timer 01 status control register 0 ch. 0 R/W 000000005
O0F93y TOOCRO 8/16-bit composite timer 00 status control register O ch. 0 R/W 00000000g
0F94 TO1DR 8/16-bit composite timer 01 data register ch. 0 R/W 00000000
OF95y TOODR 8/16-bit composite timer 00 data register ch. 0 R/W 00000000g
OF96y TMCRO 8/16-bit composite timer 00/01 timer mode control register ch. 0 R/W 00000000g
OF97y T11CRO 8/16-bit composite timer 11 status control register 0 ch. 1 R/W 00000000
0F984 T10CRO 8/16-bit composite timer 10 status control register 0 ch. 1 R/W 000000005
0F99y T11DR 8/16-bit composite timer 11 data register ch. 1 R/W 00000000g
OF9AyL T10DR 8/16-bit composite timer 10 data register ch. 1 R/W 00000000
O0F9By TMCR1 8/16-bit composite timer 10/11 timer mode control register ch. 1 R/W 000000005
0F9Ch PPS01 8/16-bit PPGO01 cycle setting buffer register ch. 0 R/W 11111111
OF9Dy PPS00 8/16-bit PPGO00 cycle setting buffer register ch. 0 R/W 11111111
OF9EL PDSO01 8/16-bit PPG01 duty setting buffer register ch. 0 R/W 11111111
OF9FH PDS00 8/16-bit PPGOO0 duty setting buffer register ch. 0 R/W 11111111
OFAOH PPS11 8/16-bit PPG11 cycle setting buffer register ch. 1 R/W 11111111
OFA1H PPS10 8/16-bit PPG10 cycle setting buffer register ch. 1 R/W 11111111
OFA2 PDS11 8/16-bit PPG11 duty setting buffer register ch. 1 R/W 11111111
OFA34 PDS10 8/16-bit PPG10 duty setting buffer register ch. 1 R/W 11111111
OFA4y, PPGS 8/16-bit PPG startup register R/W 000000005
OFA5, REVC 8/16-bit PPG output reverse register R/W 00000000g
OFAGH PPS21 8/16-bit PPG21 cycle setting buffer register ch. 2 R/W 11111111
OFA7Y PPS20 8/16-bit PPG20 cycle setting buffer register ch. 2 R/W 11111111

TMRHA1 16-bit timer register (upper) ch. 1
OFA8y - - R/W 00000000g
TMRLRH1 16-bit reload register (upper) ch. 1
TMRL1 16-bit timer register (lower) ch. 1
OFA9y R/W 000000005
TMRLRL1 16-bit reload register (lower) ch. 1
OFAAL PDS21 8/16-bit PPG21 duty setting buffer register ch. 2 R/W 11111111
OFABY PDS20 8/16-bit PPG20 duty setting buffer register ch. 2 R/W 11111111
OFACy
to — (Disabled) — —
OFAFy
OFBOy PDCRH1 16-bit PPG down counter register (upper) ch. 1 R 000000005
OFB1y PDCRL1 16-bit PPG down counter register (lower) ch. 1 R 00000000g
OFB2y PCSRH1 16-bit PPG cycle setting buffer register (upper) ch. 1 R/W 11111111
OFB34 PCSRL1 16-bit PPG cycle setting buffer register (lower) ch. 1 R/W 11111111
OFB4y PDUTH1 16-bit PPG duty setting buffer register (upper) ch. 1 R/W 11111111
OFB5y PDUTL1 16-bit PPG duty setting buffer register (lower) ch. 1 R/W 11111111
(Continued)
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*1: The value varies depending on the operating frequency, the machine clock and the analog guaranteed range.

*2: This value becomes 2.88 V when the low-voltage detection reset is used.

*3: Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. The bypass capacitor for the V¢ pin must have
a capacitance larger than Cg. For the connection to a smoothing capacitor Cg, see the diagram below. To prevent the device from
unintentionally entering an unknown mode due to noise, minimize the distance between the C pin and Cg and the distance between

Cg and the Vgg pin when designing the layout of a printed circuit board.

+ DBG/RST / C pins connection diagram

DBG

RST
Cs — —

/8

*: Since the DBG pin becomes a communication pin in on-chip debug mode,
set a pull-up resistor value suiting the input/output specifications of P12/DBG/ECO.

WARNING: The recommended operating conditions are required in order to ensure the normal operation of
the semiconductor device. All of the device's electrical characteristics are warranted when the
device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.
Operation outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented
on the data sheet. Users considering application outside the listed conditions are advised to contact

their representatives beforehand.
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13.4.2 Source Clock/Machine Clock
(Ve = 5.0 VE10%, Vgg = 0.0 V, T = —40°C to +85°C)

Pin Value .
Parameter Symbol - Unit Remarks
name | pjn Typ Max
When the main external clock is used
61.5 — 2000 ns | Min: Fcy = 32.5 MHz, divided by 2
Max: Foy = 1 MHz, divided by 2
When the main CR clock is used
Source clock cy- 80 — 1000 ns | Min: Fcry = 12.5 MHz
cle time*! sk - Max: Fory = 1 MHz
. 61 . s When the sub-oscillation clock is used
H FcL = 32.768 kHz, divided by 2
. 20 . s When the sub-CR clock is used
H FcrL = 100 kHz, divided by 2
F 0.5 — 16.25 MHz | When the main oscillation clock is used
sP 1 _ 125 | MHz | When the main CR clock is used
Source clock fre- _ — -
quency — 16.384 — kHz | When the sub-oscillation clock is used
FspL . 50 . kHz | When the sub-CR clock is used
Fcre = 100 kHz, divided by 2
When the main oscillation clock is used
61.5 — 32000 ns | Min: Fgp = 16.25 MHz, no division
Max: Fgp = 0.5 MHz, divided by 16
. When the main CR clock is used
Machine clock cy- 80 — 16000 | ns |Min: Fgp = 12.5 MHz
cle time Max: Fgp = 1 MHz, divided by 16
(minimum instruc- | tycik - — -
tion execution When the sub-oscillation clock is used
time) 61 — 976.5 ps | Min: Fgp| = 16.384 kHz, no division
Max: Fgp = 16.384 kHz, divided by 16
When the sub-CR clock is used
20 — 320 ps | Min: Fgp = 50 kHz, no division
Max: Fgp = 50 kHz, divided by 16
. 0.031 — 16.25 MHz | When the main oscillation clock is used
MP 0.0625 — 12.5 MHz | When the main CR clock is used
Machine clock fre- . — -
quency 1.024 — 16.384 kHz | When the sub-oscillation clock is used
FmpL When the sub-CR clock is used
3.125 — 50 kHz Fory = 100 kHz

*1: This is the clock before it is divided according to the division ratio set by the machine clock divide ratio select bits (SYCC:DIV1
and DIVO). This source clock is divided to become a machine clock according to the divide ratio set by the machine clock divide
ratio select bits (SYCC:DIV1 and DIVO0). In addition, a source clock can be selected from the following.

* Main clock divided by 2

* Main CR clock

 Subclock divided by 2

» Sub-CR clock divided by 2

*2: This is the operating clock of the microcontroller. A machine clock can be selected from the following.
* Source clock (no division)
» Source clock divided by 4
» Source clock divided by 8
» Source clock divided by 16

Document Number: 002-07522 Rev. *A Page 34 of 66



|

== CYPRESS

PERFORM

MB95330H Series

13.4.3 External Reset
(Vee = 5.0 V£10%, Vgg = 0.0 V, T4 = —40°C to +85°C)
Value .
Parameter Symbol : Unit Remarks
Min Max
2 tyok™! — ns | In normal operation
RST “L” level t Oscillation time of the oscillator*2 + i s In stop mode, subclock mode, subsleep
pulse width RSTL 100 HS | mode, watch mode, and power-on
100 — us | In time-base timer mode

*1: See “(2) Source Clock/Machine Clock” for tyc k-

*2: The oscillation time of an oscillator is the time for it to reach 90% of its amplitude. The crystal oscillator has an oscillation time of
between several ms and tens of ms. The ceramic oscillator has an oscillation time of between hundreds of pus and several ms.
The external clock has an oscillation time of 0 ms. The CR oscillator clock has an oscillation time of between several ys and several

ms.
* In normal operation
tRsTL
RST
—0.2 Vcc ——0.2 Vcc
* |In stop mode, subclock mode, subsleep mode, watch mode and power-on
RST tRSTL
—-0.2 Vce 710.2 Vce
90% of
X0 amplitude /\/\/\
Internal ||||||||||||||||||||||||||||||
operating
clock
Oscillation 100 pus
time of | Oggillation stabilization wait time
oscillator
Internal reset Execute instruction
13.4.4 Power-on Reset
(Vgg =0.0V, Ty =—-40°C to +85°C)
Value
Parameter Symbol Condition Unit Remarks
Min Max
Power supply rising time tr — — 50 ms
Power supply cutoff time torr — 1 — ms | Wait time until power-on

Document Number: 002-07522 Rev. *A
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* Internal shift clock mode
tscyc
24VL
SCK
(0.8 \ 0.8V
tsLovi
2.4V
SOT
0.8V
tivsHi tsHIxI
SIN
» External shift clock mode
tsLsH tsHsL
0.8 Vice 0.8 Ve 0.8 Vce
SCK
0.2 Vce 0.2 Vcc7—
iR
tF ' 'tsLovg
2.4V
SOT
0.8V
tivsHE tsHIXE
SIN

Document Number: 002-07522 Rev. *A
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13.4.8  I?C Timing

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

Value
Parameter Symbol | Pin name | Condition Stan- Fast-mode | Unit

dard-mode

Min | Max | Min | Max
SCL clock frequency fscL SCL 0 100 0 400 | kHz
(Repeated) START condition hold time . i
SDA \L - SCL \L tHD;STA SCL, SDA 4.0 0.6 us
SCL clock “L” width tLow SCL 47 — 1.3 — us
SCL clock “H” width tnich | SCL 4.0 — 0.6 — us
(sRCef?atj(gS;ﬁRT condition hold time tsusta | SCL, SDA 47 . 06 i us

R=1.7kQ,

Data hold time C=50pF" " v3
Data setup time
SDA l«T 5 SCL T tSU;DAT SCL, SDA 0.25 — 0.1 — us
STOP condition setup time
sCL T _, SDA T tSU;STO SCL, SDA 4 — 0.6 — us
Bus free time between STOP condition and
START condition tsur | SCL, SDA S e N i

*1: R represents the pull-up resistor of the SCL and SDA lines, and C the load capacitor of the SCL and SDA lines.

*2: The maximum typ.pat in the Standard-mode is applicable only when the time during which the device is holding the SCL signal

at “L” (t_ow) does not extend.

*3: A Fast-mode I°C-bus device can be used in a Standard-mode I°C-bus system, provided that the condition of tsu.paT = 250 ns is

fulfilled.
tWAKEUP
S X N A XL X
tLow: tHD;DAT tHIGH EtHD;STA tBUF

i ——— - B R S

s - % / N\ N7/ \ ) /=~

tHD;STA i tsu,DAT : — tsu;sTo
: tsu;STA

-— fscL —»

Document Number: 002-07522 Rev. *A
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» External shift clock mode
tsLsH tsHsL
40.8 Vcc 0.8 Vcc
UCKO
(0.2 Vce 0.2 Vccj—
tsLov
2.4V
ucCo
0.8V
ulo
13.4.10 MPG Input Timing
(Ve = 5.0 VE10%, AVgg = Vgg = 0.0V, T = -40°C to +85°C)
Value
Parameter Symbol Pin name Condition Unit | Remarks
Min Max
Input pulse width ttT'WH SNIODt.?TSIle’ — 4ty — ns
TIWL
SNI1 to SNI2, 0.8 Vcc 0.8 Vcc
DTl .2 Vce 0.2 Vce
tTIwH | | tTiwL |

13.5 A/D Converter

A/D Converter Electrical Characteristics

13.5.1
(Vcc=4.0V1t05.5V,Vgg=0.0V, Tp =-40°C to +85°C)
Value
Parameter Symbol Unit Remarks
Min Typ Max
Resolution — — 10 bit
Total error -3 — +3 LSB
Linearity error - 25 — 125 LSB
Differential linear error -1.9 — +1.9 LSB
Zero transition voltage Vor Vgs—1.5LSB Vgs +0.5LSB Vgs +2.5LSB \
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14. Sample Characteristics

m Power supply current temperature characteristics

lcc - Vee lcc = Ta
Ta=425°C, F\yp=2,4, 8,10, 16 MHz (divided by 2) Vee=5.5V, Fyp =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
Fump = 16 MHz Fvp = 16 MHz
= <
£ /| E
£ 10 E 10
3 / Fup = 10 MHz 8 Fup = 10 MHz
— \
Fvp =8 MHz
é
5 Fvp = 4 MHZ | 5
/’ |
Fup = 2 MHz
/
0 0
2 3 4 5 6 7 -50 0 +50 +100 +150
Vec[V] Tal°C]
ICCS — VCC ICCS - TA

Ta=+25°C, F\yp=2, 4, 8, 10, 16 MHz (divided by 2) Vee=5.5V, Fyp = 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
< <
E 10 E 10
g 8
Fup = 16 MHz Fup = 16 MHz
5 P | 5 |
/ I Fvp = 10 MHz Fwp = 10 MHZ
o Fup = 8 MHz
47 Fwp = 4 MHz
= Fup = 2 MHz
0 L 0
2 3 4 5 6 7 -50 0 +50 +100 +150
VeelV] Tal°C]
lccL=Vee lcct=-Ta
T =+25°C, FypL = 16 kHz (divided by 2) Vee =5.5V, FypL = 16 kHz (divided by 2)
Subclock mode with the external clock operating Subclock mode with the external clock operating
100 100
75 75
/
% 5o // % °0
25 / 25
o o
2 3 a 5 6 7 —50 o +50 +100 +150

Ta[°C]
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TCCH— vVCC
TA = +25OC, FMPL = (Stop)
Substop mode with the external clock stopping
20

lccH[pA]

T

-‘_/
0
2 3 4 5 6 7
Vecl[V]
lccmer — Vee

Ta=+25°C, Fyp =1, 8, 10, 12.5 MHz (no division)
Main clock mode with the main CR clock operating
20

£
T 10 — Fuvp = 12.5 MHz
g rd '
8 / Fue = 10 MHz
/£ Fup = 8 MHz
5 7/ |
Fvp = 1 MHz
o |
2 3 4 5 6 7
Vec[V]
lccscr — Vee

Ta =+25°C, FyypL = 50 kHz (divided by 2)
Subclock mode with the sub-CR clock operating
140

120 ~
/AL:E)O kHz
100 //
< 80 A
= 1/
o
3
8 60
40
20
0
2 3 4 5 6 7

VeelV]

TCCH_ 'A
Vce =55V, FypL = (stop)
Substop mode with the external clock stopping
20

15

10

lccH[uA]

-50 0 +50 +100 +150
TA[°C]

lccmer — Ta
Vec =55V Fyp=1, 8,10, 12.5 MHz (no division)
Main clock mode with the main CR clock operating
20

<
£ _
E‘ 10 ‘_FMIP—12.5MHZ
3 Fve = 10 MHz
ke |
Fump = 8 MHz
] |
Fmp = 1 MHz
. |
-50 0 +50 +100 +150
TA[°C)
lccscr = Ta

Vee =5.5V FypL = 50 kHz (divided by 2)
Subclock mode with the sub-CR clock operating
140

120

FuvpL = 50 kHz

100

80

Iccscr{pA]

60

40

20

0
-50 0 +50 +100 +150
Tal°C]
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m Output voltage characteristics

(Vee — Voh1) — loH (Vee — Vo) — loH
Ta=+25°C Ta =+25°C
2 Vec=2.4V Vec=2.7V 1 Vec=2.4V

. [
1.4 I AVcc =35V /

Vec=2.7V

T

S 12 / / / > 06
T Vec =45V z
2 g 4 ZNce =50V 2 / -
9 / / / / Vee=5.5V 5 /
> 08 S 04 Vce =4.5V
7 > VoG =50V
e Ve =55V

0.2 / | /,

R~ RpZ=

0 0
0 -2 -4 -6 -8 -10 0 -2 -4 -6 -8 -10
lon[mA] lo[mA]
VoLt — loL Vo2 — loL
Tp = +25°C Tp = +25°C
5 Vec=24V Vcc=27V 1
1.8
/ /
14
” / / 05
: A 3
o = Vcc=2.4V
Z o8 / / 0.4 ~
06 / / /Vcc=3.5V //Vcc=2.7V
. L~ L~ Vec=4.5V / Vee=35V
0.4 //%/VSS Y 02 ~ /;” Ve Zasv
. CC = 4.
02 — /// Vcc=5.5V
0 0
0 2 4 6 8 10 0 2 4 6 8 10

loL[mA] loL[mA]
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32-pin plastic SH-DIP Lead pitch 1.778 mm
Low space 10.16 mm
Plastic mold

Sealing method

(DIP-32P-M0B)

32-pin plastic SH-DIP Note 1) * : These dimensions do not include resin protrusion.
(DIP-32P-MO06) Note 2) Pins width and pins thickness include plating thickness.
+0.20

*28.00 ‘530
(1.102 25%)

OO OO nrrrrrrrl

O

INDEX

5 O

UL UL L L L L LT L

*8.890.25
(.:350+£.010)

+0.30

1.02 9%
(040 5i5)
470253 / i \
(185%60s) K‘

I
3.30 0%

02753 ¥
(01126%) '}L 10.16(.400)

(130%0%)
1.27(.050) [1.778(070) ] H 0.48 1928
MAX. ‘ "019:88) ©[025(010) @
Dimensions in mm (inches).
© 2003-2008 FUJTSU MICROELECTRONICS LIMITED D320185-¢-1-2 Note: The values in parentheses are reference values
(Continued)
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(Continued)
32-pin plastic QFN Lead pitch 0.50 mm
Package width x 5.00 mm x 5.00 mm
package length
Sealing method Plastic mold
Mounting height 0.80 mm MAX
Weight 0.06 g
(LCC-32P-M19)
32-pin plastic QFN
(LCC-32P-M19)
5.00£0.10 3.50+0.10
(.197+.004) (.138+.004)
| UUUUUU
i 3 -
! -} ! -
i - i =
500:010 | o L 350010 2 | L <
(:197:.004) INDEX AREA (138£.004) 1 ]
i - | -
i - i &C
I f —
| NOAANNANN
(3-R0.20) 0.40+0.05
((3-R.008)) (.016+.002)
1PIN CORNER
0.50(.020) (C0.30(C.012))
| (TYP)
|
EEI_D_D_EU:.D_D_DJ =1
0.75+0.05
(:030+.002)
0.02 9% | |(0.20(.008))
(001 7))
Dimensions in mm (inches).
© 2009 FUJITSU MICROELECTRONICS LIMITED C32071S-c-1-1 Note: The values in parentheses are reference values.
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Document History
Document Title: MB95F332H/F332K/F333H/F333K/F334H/F334K F2MC-8FX MB95330H Series 8-bit Microcontrollers

Document Number: 002-07522
Revision ECN gt?agng; Subg:ts:ion Description of Change
Migrated to Cypress and assigned document number 002-07522.

** - AKIH 04/12/2010
No change to document contents or format.
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