EXFL

Infineon Technologies - MB90352ESPMC-GS-165E1 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

F2MC-16LX

16-Bit

24MHz

CANbus, EBI/EMI, I2C, LINbus, UART/USART
DMA, LVD, POR, WDT
51

128KB (128K x 8)
Mask ROM

4K x 8

3.5V ~ 5.5V

A/D 15x8/10b
Internal

-40°C ~ 125°C (TA)
Surface Mount
64-LQFP

64-LQFP (12x12)
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3. Packages and Product Correspondence

MB90350E Series

Package

MB90V340E-101
MB90V340E-102
MB90V340E-103
MB90V340E-104

MB90351E (S) , MB90351TE (S)
MB90F351E (S) , MB9OF351TE (S)
MB90352E (S) , MB90352TE (S)
MB90F352E (S) , MB9OF352TE (S)
MB90356E (S) , MB90356TE (S)
MB9O0F356E (S) , MBIOF356TE (S)
MB90357E (S) , MB90357TE (S)
MB9OF357E (S) , MBOOF357TE (S)

X

PGA-299C-A01 O
FPT-64P-M23 . % O
(12.0 mm[], 0.65 mm pitch)

FPT-64P-M24 . % O
(10.0 mm[], 0.50 mm pitch)

O :Yes, x:No

Note : Refer to “Package Dimensions” for detail of each package.
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5. Pin Description

Pin No. Pin name Ci¥c?uit Function
type*
46 X1 A Oscillation output pin
47 X0 Oscillation input pin
45 RST E Reset input pin
P62 to P67 General purpose I/O ports
AN2 to AN7 Analog input pins for A/D converter
3to8 PPG4 (5),6(7), 8
9),A(B), Output pins for PPGs
C (D), E(F)
P50 General purpose I/O port
9 AN8 O Analog input pin for A/D converter
SIN2 Serial data input pin for UART2
P51 General purpose I/O port
10 AN9 Analog input pin for A/D converter
SOT2 Serial data output pin for UART2
P52 General purpose I/O port
11 AN10 Analog input pin for A/D converter
SCK2 Serial clock I/0 pin for UART2
P53 General purpose I/O port
12 AN11 Analog input pin for A/D converter
TIN3 Event input pin for reload timer3
P54 General purpose I/O port
13 AN12 Analog input pin for A/D converter
TOT3 Output pin for reload timer3
P55, P56 General purpose I/O ports
14,15 AN13, AN14 Analog input pins for A/D converter
P42 General purpose I/O port
16 IN6 . Data sample input pin for input capture ICU6
RX1 RX input pin for CAN1
INT9R External interrupt request input pin for INT9
P43 General purpose I/O port
17 IN7 F Data sample input pin for input capture ICU7
X1 TX output pin for CAN1
P40, P41 F (?cfg\izspvuvli’&o;?sllﬁif Z:Z MB90V340E-101/103)
19,20 XOA : Oscillation input pin for sub clock
XO0A, X1A B X1A : Oscillation output pin for sub clock
(devices without S-suffix and MB90V340E-102/104)

Document Number: 002-04493 Rev. *A
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110
Pin No. Pin name Circuit Function
type*
General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
P30 . L o .
This function is enabled in single-chip mode.
54 ALE G Address latch enable output pin. This function is enabled when external bus is enabled.
IN4 Data sample input pin for input capture ICU4
General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
P31 A T S .
This function is enabled in single-chip mode.
55 RD G Read strobe output pin for data bus. This function is enabled when external bus is enabled.
IN5 Data sample input pin for input capture ICU5
P32 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the WR/WRL pin output disabled.
56 . G Write strobe output pin for the data bus. This function is enabled when both the external bus
WR/WRL and the WR/WRL pin output are enabled. WRL is used to write-strobe 8 lower bits of the data
bus in 16-bit access. WR is used to write-strobe 8 bits of the data bus in 8-bit access.
INT10R External interrupt request input pin for INT10
General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
P33 This function is enabled either in single-chip mode, in
57 G external bus 8-bit mode or with the WRH pin output disabled.
Write strobe output pin for the 8 higher bits of the data bus. This function is enabled when the
WRH external bus is enabled, when the external bus 16-bit mode is selected, and when the WRH
output pin is enabled.
P34 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the hold function disabled.
58 HRQ G Hold request input pin. This function is enabled when both the external bus and the hold func-
tion are enabled.
OouUT4 Wave form output pin for output compare OCU4
P35 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the hold function disabled.
59 HAK G Hold acknowledge output pin. This function is enabled when both the
external bus and the hold function are enabled.
OouT5 Wave form output pin for output compare OCU5
P36 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the external ready function disabled.
60 RDY G Ready input pin. This function is enabled when both the external bus and the external ready
function are enabled.
OouUT6 Wave form output pin for output compare OCU6

(Continued)
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Type Circuit Remarks
m CMOS level output
-ch (|o|_ =4 mA, lOH =—4 mA)
Pout m CMOS hysteresis inputs (With the standby-time
o input shutdown function)
C
F——— Nout m Automotive input (With the standby-time input
shutdown function)
| m Analog input for A/D converter
_@_DO__ CMOS
hysteresis inputs
; — Automotive input
— Standby control for
input shutdown
L
L——™— Analog input
!
Protection circuit for power supply input
P-ch
K
N-ch
m With the protection circuit of A/D
converter reference voltage power
ANE input pin
L P-ch AVR m Flash memory devices do not have a
N-ch protection circuit against V¢ for pin
ANE AVRH.
(Continued)
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During an internal RAM write cycle, low voltage reset is generated after the completion of writing. During the output of this internal

reset, the reset output from the low voltage detection reset circuit is suppressed.

(2) CPU operation detection reset circuit

The CPU operation detection reset circuit is a counter that prevents program runaway. The counter starts automatically after a
power-on reset, and must be continually and regularly cleared within a given time. If the given time interval elapses and the counter
has not been cleared, a cause such as infinite program looping is assumed and an internal reset signal is generated. The internal

reset generated from the CPU operation detection circuit has a width of 5 machine cycles.

Interval time

22°/FC (approx. 262 ms*)

*: This value assumes the interval time at an oscillation clock frequency of 4 MHz.
During recovery from standby mode, the detection period is the maximum interval plus 20 ps.

This circuit does not operate in modes where CPU operation is stopped.
The CPU operation detection reset circuit counter is cleared under any of the following conditions.

m“0” writing to CL bit of LVRC register

minternal reset

mMain oscillation clock stop

mTransit to sleep mode

mTransit to timebase timer mode and watch mode
19. Internal CR oscillation circuit

Value .
Parameter Symbol : Unit
Min Typ Max
Oscillation frequency frc 50 100 200 kHz
Oscillation stabilization wait time tstab - - 100 us

Document Number: 002-04493 Rev. *A
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m MB90351E (S), MB90351TE (S) , MBYOF351E (S) , MBYOF351TE (S) , MB90352E (S) , MBY0352TE (S), MBIOF352E (S)
MBOOF352TE (S)

X0 —
XOA *1 ——P Clock 2
RST — controller [ | [ MC-16LX
X1 — - CPU
X1A* 4
Low voltage/
CPUoperation| o 4, |
detectign «—» FreeUN e rReko
reset* timer O
RAM Input
< <—» capture [<—— IN7to IN4,
4 Kbyt
bytes 6 channels IN1, INO
ROM/Flash
128 Kbytes/ |a——p — Output L OUT7 to OUT4
64 Kbytes compare
4 channels
Prescaler |g— g , »| Free-run
2 cha;nels timer 1 [ FRCK1
SOT3, SOT2 ~a— CAN
SCK3, SCK2 -«—»| LIN-UART [——» <&— | controller RX1
SIN3, SIN2 —=| 2 channels é 1 channel [ TX1
e
AVcc —» 8 16-bit  |<—— TINS3, TIN1
AVss — (23 reload timer |—» TOT3, TOT1
AN14 to ANO —®|  8/10-bit | | 2 channels
A/D
AVRH —  converter <«—» AD15 to AD0OO
15 channels —— A211t0 A16
—>
ADTG L & ALE
— RD
, . —» WR/WRL
Ext‘;irsnal > WRH
PPGF to PP : - <+— HR
P%Ggo Ppgi B m— 8/16-bit > interface _Q
' PPG ™ HAK
10/6 channels -4—— RDY
SDAO <& |2C interface > CLK
SCLO ~a—n 1 channel
D EE— DTP/ ~4— INT15 to INT8
External (INT11R to INTY
DMAC > interrupt
*1 : Only for devices without “S”-suffix
*2 : Only for devices with “T"-suffix
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Address Register Abbreviation | Access Resource name Initial value
000038y |PPG 4 Operation Mode Control Register PPGC4 W, R/W 0X000XX1g
000039y, |PPG 5 Operation Mode Control Register PPGC5 w, Rw | 16-pitProgrammablePulse 10 50501

Generator 4/5

00003Ay |PPG 4/5 Count Clock Select Register PPG45 R/wW 000000X0g

00003By; |Address Detect Control Register 1 PACSR1 RIW Address Match 000000005
Detection 1

00003Cy |PPG 6 Operation Mode Control Register PPGC6 W, R/IW 0X000XX1g

00003D; |PPG 7 Operation Mode Control Register PPGC7 w, Riw | 16-PitProgrammablePulse 170 5001
Generator 6/7

00003Ey |PPG 6/7 Count Clock Select Register PPG67 R/W 000000X0g
00003Fy Reserved
000040y |PPG 8 Operation Mode Control Register PPGC8 W, R/W 0X000XX1g
000041, |PPG 9 Operation Mode Control Register PPGCY w, Rw | 16-pitProgrammablePulse 10 50501

Generator 8/9
000042, |PPG 8/9 Count Clock Select Register PPG89 R/wW 000000X0g
000043y Reserved
000044 |PPG A Operation Mode Control Register PPGCA W, R/W 0X000XX1g
000045,; |PPG B Operation Mode Control Register PPGCB w, Riw | 16-pitProgrammablePulse 70 6501
Generator A/B
000046y |PPG A/B Count Clock Select Register PPGAB R/wW 000000X0g
000047y Reserved
000048, |PPG C Operation Mode Control Register PPGCC W,R/W 0X000XX1g
000049, |PPG D Operation Mode Control Register PPGCD wRrw | 16-pitProgrammablePulse 1770 0501
Generator C/D

00004A; |PPG C/D Count Clock Select Register PPGCD R/W 000000X0g
00004By Reserved
00004Cy |PPG E Operation Mode Control Register PPGCE W,R/W 0X000XX1g
00004Dy; |PPG F Operation Mode Control Register PPGCF wRrw | 16-pitProgrammablePulse 170 50501

Generator E/F
00004Ey |PPG E/F Count Clock Select Register PPGEF R/W 000000X0g
00004F Reserved
000050, Inpu.t Capture Control Status 1CSO1 RIW 000000005
Register 0/1 Input Capture 0/1

000051 |Input Capture Edge Register 0/1 ICEO1 R/W, R XXX0X0XXg

000052y,

000053, Reserved

000054, Inpu_t Capture Control Status ICS45 RIW 000000005
Register 4/5 Input Capture 4/5

000055y |Input Capture Edge Register 4/5 ICE45 R XXXXXXXXg

000056, Inpu.t Capture Control Status ICS67 RIW 000000005
Register 6/7 Input Capture 6/7

000057y |Input Capture Edge Register 6/7 ICE67 R/W, R XXX000XXg

(Continued)
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Address Register Abbreviation Access Resource name Initial value
0000B9y | Interrupt Control Register 09 ICR09 W,R/W 00000111g
0000BAy | Interrupt Control Register 10 ICR10 W,R/W 00000111g
0000BBy | Interrupt Control Register 11 ICR11 W,R/W 00000111g
0000BCy; | Interrupt Control Register 12 ICR12 W,R/W Interrupt Control 00000111g
0000BDy; | Interrupt Control Register 13 ICR13 W,R/W 00000111g
0000BEy | Interrupt Control Register 14 ICR14 W,R/W 00000111g
0000BFy | Interrupt Control Register 15 ICR15 W,R/W 00000111g
0000C0Oy
to 0000C9y, Reserved
0000CA | External Interrupt Enable Register 1 ENIR1 R/W 00000000g
0000CBy | External Interrupt Source Register 1 EIRR1 R/W XXXXXXXXg
0000CCy | External Interrupt Level Register 1 ELVR1 R/W External Interrupt 1 000000005
0000CDy | External Interrupt Level Register 1 ELVR1 R/W 00000000g
0000CE Extgrnal Interrupt Source Select EISSR RIW 000000005
Register
0000CFy | PLL/Sub clock Control register PSCCR w PLL XXXX0000g
0000D0y, DMA Buffer Address Pointer L BAPL RIW XXXXXXXXg
Register
0000D1}, DMA Buffer Address Pointer M BAPM RIW XXXXXXXXg
Register
000002, DMA Buffer Address Pointer H BAPH RIW XXXXXXXXg
Register
0000D3y | DMA Control Register DMACS R/W DMA XXXXXXXXg
0000D4,, 110 Reglster Address Pointer L I0AL RIW XXXXXXXXg
Register
0000D5, 110 Reglster Address Pointer H IOAH RIW XXXXXXXXg
Register
0000D6y | Data Counter L Register DCTL R/W XXXXXXXXg
0000D7y | Data Counter H Register DCTH R/W XXXXXXXXg
0000D8y | Serial Mode Register 2 SMR2 W,R/W 00000000g
0000D9y | Serial Control Register 2 SCR2 W,R/W 00000000
0000DA,, | Reception/Transmission Data RDR2/TDR2 RIW 000000005
Register 2
0000DBy | Serial Status Register 2 SSR2 R,R/W UART2 00001000g
0000DCy | Extended Communication Control Register 2 ECCR2 RR/VV\\// 000000XXg
0000DDy | Extended Status/Control Register 2 ESCR2 R/wW 00000100g
0000DE |Baud Rate Generator Register 20 BGR20 R/wW 000000005
(Continued)
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Address Register Abi)iger:/ 1a- | Access Resource name Initial value
007924y
to Reserved
007927y
007928y Input Capture Register 4 IPCP4 R XXXXXXXXg
007929y Input Capture Register 4 IPCP4 R XXXXXXXXg
Input Capture 4/5
00792Ay Input Capture Register 5 IPCP5 R XXXXXXXXg
00792By Input Capture Register 5 IPCP5 R XXXXXXXXg
00792Cy Input Capture Register 6 IPCP6 R XXXXXXXXpg
00792Dy Input Capture Register 6 IPCP6 R XXXXXXXXg
Input Capture 6/7
00792EH Input Capture Register 7 IPCP7 R XXXXXXXXg
00792F Input Capture Register 7 IPCP7 R XXXXXXXXg
007930y
to Reserved
007937y
007938y Output Compare Register 4 OCCP4 R/W XXXXXXXXg
007939y Output Compare Register 4 OCCP4 R/wW XXXXXXXXg
Output Compare 4/5
00793AH Output Compare Register 5 OCCP5 R/W XXXXXXXXg
00793By Output Compare Register 5 OCCP5 R/W XXXXXXXXg
00793Cy Output Compare Register 6 OCCP6 R/wW XXXXXXXXg
00793Dy Output Compare Register 6 OCCP6 R/W XXXXXXXXg
Output Compare 6/7
00793Ey Output Compare Register 7 OCCP7 R/W XXXXXXXXg
00793F4 Output Compare Register 7 OCCP7 R/wW XXXXXXXXg
007940y Timer Data Register 0 TCDTO R/W 000000005
007941y Timer Data Register 0 TCDTO R/W 00000000g
Free-run Timer 0
007942 Timer Control Status Register 0 TCCSLO R/wW 000000005
007943y Timer Control Status Register 0 TCCSHO R/W OXXXXXXXp
007944 Timer Data Register 1 TCDT1 R/wW 00000000g
007945y Timer Data Register 1 TCDT1 R/wW 000000005
Free-run Timer 1
007946y Timer Control Status Register 1 TCCSLA1 R/W 00000000g
007947y | Timer Control Status Register 1 TCCSH1 R/W OXXXXXXXg
007948 R/wW _bi XXXXXXXX
H Timer Register 0/Reload Register 0 UL 1lE b.lt et B
007949y, RO R/W Timer 0 XXXXXXXXg
00794A R/W _bi XXXXXXXX
H Timer Register 1/Reload Register 1 ULGAAGARE 16 b.lt Reload B
00794By R1 R/W Timer 1 XXXXXXXXg
00794C R/W -bi XXXXXXXX
H Timer Register 2/Reload Register 2 TMR2/TMRL 16 b.lt Reload B
00794Dy R2 R/W Timer 2 XXXXXXXXg
00794E R/wW _bi XXXXXXXX
H Timer Register 3/Reload Register 3 TMR3/TMRL 16 b.lt Reload B
00794F, R3 R/W Timer 3 XXXXXXXXg
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(Continued)
Address . L .
Register Abbreviation Access Initial Value
CAN1
007D00 . R/W, W OXXXX0X1g
007001, Control status register CSR RIW. R 00XXX000g
007D02

H Last event indicator register LEIR R/W 000X0000g
007D03y XXXXXXXXg
007D04

H Receive/transmit error counter RTEC R 000000005
007D05y 00000000
007D06

H Bit timing register BTR RIW 11111115
007D07} X1111111g
007D08,

H IDE register IDER RIW XXXXXXXXg
007D09y XXXXXXXXg
007DO0A

H Transmit RTR register TRTRR R/W 000000005
007D0By 00000000
007D0OC i iti

H Remote frame.recelve waiting REWTR RIW XXXXXXXXg
007D0Dy register XXXXXXXXg
007DOE Transmit interrupt TIER .y 00000000g
007DOF enable register 00000000g
007D10y XXXXXXXXg
007D11 XXXXXXXXg

H Acceptance‘ mask AMSR RIW
007D12y select register XXXXXXXXg
007D13y XXXXXXXXg
007D14y, XXXXXXXXg
007D15 XXXXXXXXg

Acceptance mask register 0 AMRO R/W
007D16 XXXXXXXXg
007D17y XXXXXXXXg
007D18y XXXXXXXXg
007D19y XXXXXXXXg
Acceptance mask register 1 AMR1 R/W
007D1Ay XXXXXXXXg
007D1By XXXXXXXXg
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(Continued)
Address . L .
Register Abbreviation Access Initial Value
CAN1
007C40y XXXXXXXXg
007C41y XXXXXXXXg
ID register 8 IDR8 R/W
007C42y XXXXXXXXg
007C43y XXXXXXXXg
007C44y, XXXXXXXXg
007C45y, XXXXXXXXg
ID register 9 IDR9 R/W
007C46y XXXXXXXXg
007C47y XXXXXXXXg
007C48y XXXXXXXXg
007C49 XXXXXXXXg
ID register 10 IDR10 R/W
007C4Ay XXXXXXXXg
007C4By XXXXXXXXg
007C4Cy XXXXXXXXg
007C4Dy, XXXXXXXXg
ID register 11 IDR11 R/W
007C4Ey XXXXXXXXg
007CA4Fy XXXXXXXXg
007C504 XXXXXXXXg
007C51y XXXXXXXXg
ID register 12 IDR12 R/W
007C52 XXXXXXXXg
007C53y XXXXXXXXg
007C54 XXXXXXXXg
007C55, XXXXXXXXg
ID register 13 IDR13 R/W
007C56 XXXXXXXXg
007C57y XXXXXXXXg
007C58 XXXXXXXXg
007C59y XXXXXXXXg
ID register 14 IDR14 R/W
007C5Ay XXXXXXXXg
007C5By XXXXXXXXg
007C5Cy XXXXXXXXg
007C5Dy XXXXXXXXg
ID register 15 IDR15 R/W
007CSEy XXXXXXXXg
007C5Fy XXXXXXXXg
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List of Message Buffers (DLC Registers and Data Registers)

Address
Register Abbreviation Access Initial Value
CAN1
007C60
H DLC register 0 DLCRO R/W XXXXXXXXg
007C614
007C62
H DLC register 1 DLCR1 R/W XXXXXXXXg
007C63
007C64
H DLC register 2 DLCR2 R/W XXXXXXXXg
007C65,
007C66
H DLC register 3 DLCR3 R/W XXXXXXXXg
007C67
007C68
H DLC register 4 DLCR4 R/W XXXXXXXXg
007C69,
007C6A
H DLC register 5 DLCR5 R/W XXXXXXXXg
007C6By,
007C6C
A DLC register 6 DLCR6 R/W XXXXXXXXg
007C6Dy,
007C6E
H DLC register 7 DLCR7 R/W XXXXXXXXg
007C6F
007C70
H DLC register 8 DLCR8 R/W XXXXXXXXg
007C714
007C72
H DLC register 9 DLCR9 R/W XXXXXXXXg
007C734
007C74
H DLC register 10 DLCR10 R/W XXXXXXXXg
007C75
007C76
A DLC register 11 DLCR11 R/W XXXXXXXXg
007C774
007C78
H DLC register 12 DLCR12 R/W XXXXXXXXg
007C79,
007CT7A
H DLC register 13 DLCR13 R/W XXXXXXXXg
007C7By
007C7C
A DLC register 14 DLCR14 R/W XXXXXXXXg
007C7Dy
007C7E
H DLC register 15 DLCR15 R/W XXXXXXXXg
007CT7Fy
(Continued)
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(Continued)
Interrupt control
2 Interrupt vector .
Interrupt cause EI‘OS DMA ch register
corresponding number
Number Address Number Address
UART 2 RX Y2 14 #39 FFFF60y
ICR14 0000BEy
UART 2 TX Y1 15 #40 FFFF5Cy
Flash Memory - #41 FFFF58
ICR15 0000BF
Delayed Interrupt - #42 FFFF54y

Y1
Y2

: Usable
: Usable, with EI2OS stop function

N : Unusable
Notes :

eThe peripheral resources sharing the ICR register have the same interrupt level.

oWhen the peripheral resources sharing the ICR register use extended intelligent I/O service, only one

can use EI20S at a time.

#When either of the two peripheral resources sharing the ICR register specifies EI20S, the other one

cannot use interrupts.

13. Electrical Characteristics

13.1 Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
Vee Vss - 0.3 Vss + 6.0 \
Power supply voltage*’ AVic Vgs - 0.3 Vgs + 6.0 V| Vee = AV
AVRH Vss—0.3 Vss + 6.0 V| AVgc>AVRH*?

Input voltage*! A Vgs - 0.3 Vgs + 6.0 vV "3
Output voltage*! Vo Vgg—0.3 Vgs + 6.0 vV "3
Maximum Clamp Current lcLamp -4.0 +4.0 mA | *5
Total Maximum Clamp Current Z|lc ampl - 40 mA |*5
“L” level maximum output current loL - 15 mA | *4
“L” level average output current loLav — 4 mA | *4
“L” level maximum overall output current ZloL — 100 mA | *4
“L” level average overall output current ZloLav — 50 mA | *4
“H” level maximum output current loH — -15 mA | *4
“H” level average output current loHAv - -4 mA | *4
“H” level maximum overall output current Zloy - -100 mA | *4
“H” level average overall output current ZloHAv — -50 mA | *4
Power consumption Pp - 454 mwW
Operating temperature Ta 40 +105 ©

—40 +125 °C |*6
Storage temperature Tste -55 +150 °C
Document Number: 002-04493 Rev. *A Page 49 of 84

(Continued)




MB90350E Series

(TA =—-40°C to +125°C, VCC =5.0V +10%, fcp <24 MHz, VSS = AVSS =0 V)

Sym- . " Value .
Parameter Pin Condition Unit Remarks
bol Min | Typ | Max
Output “L Normal Vec=45V, _ _
voltage Vo outputs loL =4.0 mA 0.4 v
Output “L” 12C current Veg =45V, _ _
voltage Voui outputs loL =3.0 mA 0.4 v
Input leak _ Vec =55V, _ _
current h Vss <V, < Vee ! 1 WA
P00 to P07,
P10 to P17,
Pull-up Rup | P20toP25, - 25 50 | 100 | ko
resistance P30 to P37,
RST
Pull-down _ Except Flash
resistance Roown MD2 25 50 100 | ko memory devices
Vec=5.0V,
Internal frequency : 24 MHz, - 48 60 mA
At normal operation.
Vec=5.0V,
lcc Internal frequency : 24 MHz, - 53 65 mA gleavsizergemory
At writing Flash memory.
Vec=5.0V,
Internal frequency : 24 MHz, - 58 70 mA zleavsiser:emory
At erasing Flash memory.
Power suppl Veg =50V,
current PRl lccs Vee Internal frequency : 24 MHz, - 25 35 mA
At Sleep mode.
Devices
Vee=5.0V, - 0.3 0.8 mA Without.
lcTs Internal frequency : 2 MHz, T"-suffix
At Main Timer mode Devices
o 04 O A i “Tsuffix
Vee=5.0V,
leTspLL Internal frequency : 24 MHz, _
A At PLL Timer mode, 4 7o mA
external frequency = 4 MHz
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MB90350E Series

(TA =-40°C to +125°C, VCC =50V+ 10%, fCP <24 MHZ, VSS = AVSS =0 V)

Sym- . . Value )
Parameter Pin Condition Unit Remarks
bol Min | Typ | Max
MB90351E
Vec=5.0V, MB90F351E
Internal frequency: 8 kHz, MB90352E
During stopping clock _ MB90F352E
supervisor, 70 140 | vA 1 \ViBoo3seE
At sub clock operation MBOO0F356E
T =+25°C MB90357E
MB90F357E
VCC =50 V,
Internal frequency: 8 kHz, MB90356E
During operating clock . MB90F356E
supervisor, 100|200 1 WA | ViBoo3s7E
At sub clock operation MB90F357E
Ta = +25°C
I\:l(t:gr:a?glg/bscillation/ MB90356ES
L MB90F356ES
4 division, - 100 200 HA
At sub clock operation MB9O357ES
b clock op MBOOF357ES
Power supply | v Ta=+25°C
current cet ce MB90351TE
Vec=5.0V, MB90F351TE
Internal frequency: 8 kHz, MB90352TE
During stopping clock _ MB90F352TE
supervisor, 120|240 | VA | ViBg03s6TE
At sub clock operation MBOOF356TE
Ta = +25°C MB90357TE
MB9O0F357TE
VCC =50 V,
Internal frequency: 8 kHz, MB90356TE
During operating clock _ MB90F356TE
supervisor, 150 | 300 1 WA | ViBg03s7TE
At sub clock operation MB90F357TE
Ta = +25°C
X]%gr;a?.CoR\’/’oscillation/ MB903S6TES
4 division — 150 300 A MBIOF3S6TES
At sub clc;ck operation " MB90357TES
Tp=+25°C MB9O0F357TES
(Continued)
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13.4.5 Bus Timing (Read)

MB90350E Series

(Tp =—40°C to +105°C, Ve = 5.0 V£ 10 %, Vgg = 0.0 V, fep < 24 MHZz)

Sym- . . Value )
Parameter bol Pin Condition = Unit
Min Max
ALE pulse width tiqe | ALE tcp/2 - 10 — ns
Valid address —> ALE { time tagy |ALEA2110A16,ADT510 tep/2 - 20 — ns
ADOO
ALE | — Address valid time ti ax | ALE, AD15 to ADOO tcpl2 - 15 - ns
. =— . A21to A16, _
Valid address — RD { time tAVRL | AD15 to AD0O, RD tep — 15 ns
. . ) A21 to A16, _
Valid address — Valid data input tavpv AD15 to ADOO 5tcp/2 - 60 ns
RD pulse width triry | RD (n*+3/2) tcp — 20 - ns
RD { — Valid data input tripy | RD, AD15 to ADOO B - (n*+3/2)tcp-50 | ns
RD T — Data hold time tripx | RD, AD15 to AD0OO 0 - ns
RD T - ALE 1 time trun | RD, ALE tep/2 - 15 - ns
RD T — Address valid time truax | RD, A21to A16 tep/2 — 10 - ns
A21 to A16,
Valid address — CLK 7 time taveq |AD15 to ADOO, tcp/2 - 16 - ns
CLK
RD | — CLK 1 time tricn | RD, CLK tepl2 - 15 — ns
ALE{ - RD | time tur. |ALE, RD tep/2 - 15 - ns

* : Number of ready cycles
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13.4.10 Trigger Input Timing
(Tp =—-40°C to +125°C, Ve = 5.0 V £ 10%, feop < 24 MHz, Vgg = AVgg =0 V)
Value
Parameter Symbol Pin Condition Unit
Min Max
. tTRGH INT8 to |NT15, _ _
Input pulse width trRGL INTOR to INT11R, ADTG Step ns
INT8 to INT15 o Vi
to ’ ViL ViL
< trreL >

ADTG

INTOR to INT11R,

trreH

13.4.11 Timer Related Resource Input Timing
(Tp =—-40°C to +125°C, Ve = 5.0 V £ 10%, feop < 24 MHz, Vgg = AVgg =0 V)
Value
Parameter Symbol Pin Condition Unit
Min Max
. triwn TIN1, TIN3,INO, IN1
Input pulse width ' T ’ 4 tcp - ns
L IN4 to IN7
TINA, TIN3 Y Vi) /
’ ’ V V
INO, IN1, L L
IN4 to IN7 - triwe > e triwe >

13.4.12 Timer Related Resource Output Timing
(TA =-40°C to +125OC, VCC =50V+ 10%, fCP <24 MHZ, VSS = AVSS =0 V)
Value
Parameter Symbol Pin Condition Unit
Min Max
. TOT1, TOT3, PPG4, PPGS6,
CLK T — Tgyt change time tro PPGS to PPGE — 30 - ns
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* Note of SDA, SCL set-up time

SDA

SCL

Input data set-up time

6 tcp

or pull-up resistor.
Be sure to adjust the pull-up resistor of SDA and SCL if the rating of the input data set-up time cannot be satisfied.

Note : Therating ofthe input data set-up time in the device connected to the bus cannot be satisfied depending on the load capacitance

 Timing definition

L LN

JE—— tLow—=| —
SCL J

SDA ]‘ F / N
~—tBUs—! | tSUDATm

- T T
tHDSTA tHDDAT  tHIGH

fscL

tsusTa

----- r—
tsusTo
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(Continued)
Non linearity error Differential linearity error
Ideal
3FFH - ) characteristics
Actual conversion l
3FEH - ?faL?gtin(S,\?isl) A (N+2)H -+ Actual conversion ---- .
+Vor } ; ' characteristics ! '
3FDH 1~ NG 1~ VFsT (actual ; ;
g—M<—>_ Mmeasurement ' '
= s : ' I = | i
3 -~ . :ﬂaue) 2 NH + T —_t - f
3 ; ' VNT (actual 3 ; ;
< 004H-+ -——---/ measurement value) — ' '
> i S VN+1)T
o 00314 .- . _r—— Actual conv_ersion Q(N —1H 4+ R N R '(actual measurement
| ! characteristics ! ' f value)
o : : VNT
002H 1= T ; : (actual measurement value)
! | Ideal characteristics N2 , ~—— Actual conversion
N - 2)H —
001+ ( ) : characteristics
Vot (actual measurement value) :
AVss AVRH AVss AVRH
Analog input Analog input
. . . VT — {1 LSBx (N—1) +V,
Non linearity error of digital output N = NT ll ) +Vor! [LSB]
1LSB
- T - V(n+1) T = UnT
Differential linearity error of digital output N = 1LSB —1 LSB [LSB]
Vest— Vor
1LSB = V
S 1022 V]
N : A/D converter digital output value
Vot : Voltage at which digital output transits from “0004” to “001y4”".
Vegt @ Voltage at which digital output transits from “3FEy” to “3FFy”.
13.7 Flash Memory Program/Erase Characteristics
m Dual Operation Flash Memory
. Value .
Parameter Conditions : Unit Remarks
Min Typ Max
Sector erase time Excludes programming prior to
- 0.2 0.5 s
(4 Kbytes sector) erasure
Sector erase time Excludes programming prior to
- 0.5 7.5 s
(16 Kbytes sector) Tp=+25°C erasure
Vec=5.0V i i
Chip erase time cc _ 46 _ s Excludes programming prior to
erasure
Word (16-p|t w.|dth) _ 64 3600 us Except for the overhead time of
programming time the system level
Program/Erase cycle - 10000 - - cycle
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14.1 Package Dimensions

64-pin plastic LQFP Lead pitch 0.65 mm
i X
Package width 12.0 x 12.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Code
P-LFQFP64-12x12-0.
(Reference) QFP6 0.65
(FPT-64P-M23)
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M23) Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
14.000.20(.551+.008)SQ
*12.00+0.10(.472+.004)SQ 0.145:0.055
(.0057.0022)
®
OE= Q E=O)
i [
i [
[ e | peefoaoco0y
% % } Details of "A" part 1‘
== = L 1503 |
o H | = s+ (Mounting height) ‘
i i} | (.059 205 I
i [ | y |
cy = | 0.25(.010) !
[ 1 | e eSS |
u— INDEX o ‘ 1 |
[ 1 | 0~8° j ‘
= OF i
— () : [ |
SUGELEELEEEEEL] s dansl
) | 060:015 (Stand of) |
0.65(026 (.024:.006) [
|| |12 0822005 5150000 e ;
(.013+.002)
Dimensions in mm (inches).
©2003-2008 FUJITSU MICROELECTRONICS LIMITED F64034S-c-1-2 Note: The values in parentheses are reference values
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