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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)

https://www.e-xfl.com/product-detail/infineon-technologies/mb90352espmc-gs-246el

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mb90352espmc-gs-246e1-4457893
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

==& CYPRESS MB90350E Series
PERFORM
(Continued)
Part Number
MB90F356E MB90F356TE MB90F356ES MB90F356TES
MB90F357E MB90F357TE MB90F357ES MB90F357TES
Parameter
6 channels

16-bit input capture

Retains 16-bit free-run timer value by (rising edge, falling edge or rising & falling edge), signals an interrupt.

8/16-bit
programmable pulse gen-
erator

6 channels (16-bit)/10 channels (8-bit)
8-bit reload counters x 12
8-bit reload registers for L pulse widthx12
8-bit reload registers for H pulse widthx12

Supports 8-bit and 16-bit operation modes.

A pair of 8-bit reload counters can be configured as one 16-bit reload counter or as

8-bit prescaler + 8-bit reload counter.

Operation clock frequency : fsys, fsys/2', fsys/22, fsys/23, fsys/2* or 128 ps@fosc = 4 MHz
(fsys = Machine clock frequency, fosc = Oscillation clock frequency)

CAN interface

1 channel

Conforms to CAN Specification Version 2.0 Part A and B.
Automatic re-transmission in case of error
Automatic transmission responding to Remote Frame
Prioritized 16 message buffers for data and ID
Supports multiple messages.
Flexible configuration of acceptance filtering :

Full bit compare/Full bit mask/Two partial bit masks
Supports up to 1 Mbps.

External interrupt

8 channels

Can be used rising edge, falling edge, starting up by H/L level input, external interrupt,
extended intelligent I/O services (EIZOS) and DMA.

D/A converter

1/O ports

Virtually all external pins can be used as general purpose 1/O port.
All push-pull outputs

Bit-wise settable as input/output or peripheral module signal
Settable as CMOS schmitt trigger/ automotive inputs

TTL input level settable for external bus (only for external bus pin)

Flash memory

Supports automatic programming, Embedded Algorithm
Write/Erase/Erase-Suspend/Resume commands

A flag indicating completion of the algorithm

Number of erase cycles : 10000 times

Data retention time : 20 years

Boot block configuration

Erase can be performed on each block.

Block protection with external programming voltage

Flash Security Feature for protecting the content of the Flash (MB90F357x only)

Corresponding EVA name

MBO0V340E-104 | MB90V340E-103

*: ltis setting of Jumper switch (TOOL VCC) when Emulator (MB2147-01) is used.
Please refer to the Emulator hardware manual about details.
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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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PERFORM

i

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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==& CYPRESS MB90350E Series
PERFORM
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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9. Memory Map

== CYPRESS

MB90350E Series

MB90V340E-101
MB90V340E-102
MB90V340E-103
MBO0V340E-104

MB90352E (S)
MB90352TE (S)
MB9OF352E (S)
MB9OF352TE (S)

MB90357E (S)
MB90357TE (S)
MB9OF357E (S)
MB9OF357TE (S)

MB90351E (S)
MB90351TE (S)
MBOOF351E (S)
MB9OF351TE (

MB90356E (S
MB90356TE (S)
MB9OF356E (S)
MB9OF356TE (S)

S)
)

FFFFFFH

FFO000H
FEFFFFH

FEO000H
FDFFFFH

FDOOOOH
FCFFFFH

FCOOOOH
FBFFFFH

FBOOOOH
FAFFFFH

FA0000H
FOFFFFH

F90000H
F8FFFFH

F80000H
OOFFFFH

008000H
007FFFH

007900H
0078FFH

000100H

0000EFH
000000H

ROM (FF bank)

ROM (FE bank)

ROM (FD bank)

ROM (FC bank)

ROM (FB bank)

ROM (FA bank)

ROM (F9 bank)

ROM (F8 bank)

External access area

ROM
(image of FF bank)

Peripheral

RAM 30 Kbytes

External access area

Peripheral

|X| : No access

FFFFFFH

FFO000H
FEFFFFH

FEOOOOH
FDFFFFH

C00100H

OOFFFFH

008000H
007FFFH

007900H

001100H
0010FFH

000100H

0000EFH
000000H

ROM (FF bank)

ROM (FE bank)

External access
area

ROM
(image of FF bank)

Peripheral

RAM 4 Kbytes

External access area

Peripheral

FFFFFFH

FFO000H

FDFFFFH

C00100H

OOFFFFH

008000H
007FFFH

007900H

001100H
0010FFH

000100H

0000EFH
000000H

ROM (FF bank)

External access
area

ROM
(image of FF bank)

Periphera

RAM 4 Kbytes

External access area

Peripheral

Note : The high-order portion of bank 00 gives the image of the FF bank ROM to make the small model of the C compiler effective.
Since the low-order 16 bits are the same, the table in ROM can be referenced without using the far specification in the pointer

declaration.

For example, an attempt to access 00C000y practically accesses the value at FFC000y in ROM.

The ROM area in bank FF exceeds 32 Kbytes, and its entire image cannot be shown in bank 00.
The image between FF8000 and FFFFFF is visible in bank 00, while the image between FF0000 and FF7FFF is visible

only in bank FF.
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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
007950 | Serial Mode Register 3 SMR3 W, R/IW 00000000g
007951y | Serial Control Register 3 SCR3 W, RIW 00000000g
007952, Eg;&ﬁgfgﬁransmiwo” Data RDR3/TDR3 | RMW 000000005
007953y | Serial Status Register 3 SSR3 R,R/W UART3 00001000g
007954, E);tgeizfeerd:iCommunication Control ECCR3 RR/\\//VV 000000XXg
007955y | Extended Status Control Register 3 ESCR3 R/W 000001005
007956 | Baud Rate Generator Register 30 BGR30 R/W 00000000g
007957, |Baud Rate Generator Register 31 BGR31 R/W 00000000g
0000779955891; Reserved
007960, | Clock supervisor Control Register \ CSVCR \ R, RIW \ Clock Supervisor \ 00011100
0079614
to Reserved
00796Dy
00796E, | CAN Direct Mode Register | CcDMR | RW |  CANClockSync | XXXXXXX0g
00796F Reserved
007970, |I°C Bus Status Register 0 IBSRO R 00000000
007971y I2C Bus Control Register 0 IBCRO W,R/W 00000000g
007972 | , , . ITBALO R/W 00000000g
007973,, 1“C 10-bit Slave Address Register 0 TBAHO RIW 000000005
007974y | 12C 10-bit Slave Address Mask ITMKLO R/W I2C Interface 0 11111111
007975, |Register 0 ITMKHO R/W 00111111g
007976y I2C 7-bit Slave Address Register 0 ISBAO R/wW 00000000g
007977, | I12C 7-bit Slave Address Mask Register 0 ISMKO R/W 01111111
007978y I°C data register 0 IDARO R/W 00000000g
%%77%77%'_‘ Reserved
00797B | I°C Clock Control Register 0 ICCRO R/W I°C Interface 0 00011111
e
0079A2y | Flash Write Control Register 0 FWRO R/W 00000000g
0079A3,, |Flash Write Control Register 1 FWR1 RIW Dual Sg;:aﬁon 000000005
0079A4y | Sector Change Setting Register 0 SSRO R/W 00XXXXX0g
0079A5,,
to Reserved
0079C14
0079C2y | Clock modulator Control Register CMCR R, RIW Clock Modulator I 0001X000g
(Continued)
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MB90350E Series

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)
Address . o i
Register Abbreviation Access Initial Value
CAN1
007CFOy ) XXXXXXXXg
to Datﬁgrf)gfetse)r 14 DTR14 RIW to
007CF7y y XXXXXXXXg
007CF8y . XXXXXXXXg
to Dat?SFEQZg 15 DTR15 RIW to
007CFFy y XXXXXXXXg
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MB90350E Series

13.4 AC Characteristics

13.4.1 Clock Timing

(Tp = —40°C to +125°C, Ve = 5.0 V £ 10%, fop < 24 MHz, Vgg = AVgg = 0 V)

. Value .
Parameter Symbol Pin : Unit Remarks
Min Typ Max
_ 1/2 (at PLL stop)
3 16 MHz When using an oscillation circuit
_ 1 multiplied PLL
4 16 MHz When using an oscillation circuit
4 _ 12 MHz 2 multlpl|§d PLL o o
When using an oscillation circuit
X0, X1
. 3 multiplied PLL
4 8 MHz When using an oscillation circuit
. 4 multiplied PLL
4 6 MHz When using an oscillation circuit
_ _ 4 MHz 6 multlpllgd PLL o o
; When using an oscillation circuit
c
Clock frequency 3 _ 24 MHz 1/2 (at PI._L stop),
When using an external clock
_ 1 multiplied PLL
4 24 MHz When using an external clock
4 _ 12 MHz 2 multlpl|§d PLL
- When using an external clock
. 3 multiplied PLL
4 8 MHz When using an external clock
_ 4 multiplied PLL
4 6 MHz When using an external clock
_ _ 6 multiplied PLL
4 MHz When using an external clock
fCL X0A, X1A — 32.768 100 kHz | When using sub clock
X0, X1 62.5 - 333 ns When using an oscillation circuit
teve
Clock cycle time X0 41.67 — 333 ns When using an external clock
tCYLL X0A, X1A 10 30.5 — us
. Pwh, Pwi X0 10 - - ns Duty ratio should be about
Input clock pulse width N N
Pwho Pwil | XOA 5 15.2 - us | 30%to 70%.
Input clock rise and fall time | tcg, top X0 - - 5 ns When using an external clock
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13.4.6 Bus Timing (Write)

MB90350E Series

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

. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
. =S A21 to A16, AD15 _
Valid address — WR | time WL |0 ADOO. WR tep—15 ns
WR pulse width twown | WR (n*+3/2)tcp — 20 - ns
Valid data output - WR 7 time tovwn | AD15 to AD0O, WR (n*+3/2)tcp — 20 — ns
WR T - Data hold time twuox | AD15 to AD0O, WR - 15 - ns
WR T - Address valid time twhax | A21to A16, WR tep/2 — 10 — ns
WR T > ALE 7 time twan | WR, ALE tep/2 — 15 - ns
WR{ - CLK T time twcn | WR, CLK tep/2 — 15 — ns
* - Number of ready cycles
For 1 cycle of auto-ready
tweeH
24V
|~ twHLH
24V
ALE / \
- tavwi - twiwr >
—_— e 24vf
WR (WRL, WRH)
£ 0.8V
e twHAX
f24v 24V
A21to A16
0.8V 0.8V
| tovwH twHDX
24vf 24V 24V
AD15 to ADQO —< Address Write data
0.8VY 0.8V 0.8V
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13.4.9 LIN-UART2/3
m Bit setting: ESCR:SCES =0, ECCR:SCDE =0

(Ta = —40°C to +125°C, Voo = 5.0 V £ 10%, fep < 24 MHz, Vgg =0 V)

. . Value .
Parameter Symbol Pin Condition = Unit
Min Max
Serial clock cycle time tscyc SCK2, SCK3 5tcp — ns
. SCK2, SCK3
SCK { — SOT delay time t ’ -50 +50 ns
stovi SOT2, SOT3 Internal shift clock
) SCK2, SCK3 mode output pins are

Valid SIN - SCK T tivsHI SIN2. SIN3 CL=80pF+1TTL. tcp + 80 - ns

. . SCK2, SCK3 _
SCK 1 - Valid SIN hold time tsHixI SIN2. SIN3 0 ns
Serial clock “L” pulse width tspsL SCK2, SCK3 3tep-tr - ns
Serial clock “H” pulse width tsLsH SCK2, SCK3 tcp + 10 - ns

. SCK2, SCK3
SCK i« — SOT delay time tSLOVE SOTZ, SOT3 - 2 tcp + 60 ns
External shift clock
Valid SIN —» SCK T tivsHE Ssﬁ'ﬁg 2&@3 mode output pins are 30 — ns
’ CL=80pF+1TTL.

. . SCK2, SCK3 .
SCK T — Valid SIN hold time tsHixe SINZ. SIN3 tcp + 30 ns
SCK fall time te SCK2, SCK3 - 10 ns
SCKrise time tr SCK2, SCK3 — 10 ns
Notes : e AC characteristic in CLK synchronized mode.

¢ C_is load capacity value of pins when testing.
e tcp is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.
" Internal Shift Clock Mode
tscyc
/
SCK2, SCK3 \ 24V
\ 0.8V 0.8V

tsLovi
|

24V
0.8V

SOT2, SOT3

[a—TIVSHI —wft— tSHIX| —»

VIH
ViL

SIN2, SIN3

VIH
ViL
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tscyc
SCK2, SCK3 24V \
N 0.8V 0.8V
| tsHovI
tsovil

2.4V
SOT2, SOT3

0.8V

| tivsL tsLIxI |
SIN2, SIN3 Vi Vi
ViL ViL

m Bit setting: ESCR:SCES =1, ECCR:SCDE =1
(Tp =-40°C to +125°C, Vi = 5.0 V £ 10%, fop < 24 MHz, Vgg =0 V)

. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
Serial clock cycle time tscyc SCK2, SCK3 5tcp — ns
. SCK2, SCK3
SCK { — SOT delay time tsLovi SOT2. SOT3 -50 +50 ns
. SCK2, SCK3 Internal clock operation out- .
Valid SIN - SCK T thSHl S|N2, SIN3 put pinS are tCP + 80 ns
CL=80pF+1TTL.
. . SCK2, SCK3 _
SCK T — Valid SIN hold time tsHixI SIN2, SIN3 0 ns
. SCK2, SCK3
SOT — SCK 1 delay time tsovHI SOT2. SOT3 3tep— 70 — ns
Notes : e C_ is load capacity value of pins when testing.
otcp is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.
tscyc
[ o4y 24V,
SCK2, SCK3 '
0.8V
tsLovi
tSOVHI
24V 24V
SQOT2, SOT3
0.8V 0.8V
tivsHI tSHIXI |
[ ViH ViH
SIN2, SIN3
v Vi ViL
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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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13.5 A/D Converter

MB90350E Series

Tp = —40°C to +125°C, 3.0 V < AVRH, Ve = AVge = 5.0 V + 10%, fop < 24 MHz, Vgg = AVgg =0V
A cc cC CpP SS SS

. Value .
Parameter Symbol Pin : Unit Remarks
Min Typ Max
Resolution - - - - 10 bit
Total error — — - — 13.0 LSB
Nonlinearity error — — - — t25 LSB
Differential - - - - +1.9 LSB
nonlinearity error
Zero reading AVSS - AVSS + AVSS +
voltage Vor ANO to ANT4 1.5xLSB 0.5xLSB 2.5xLSB v
Full scale reading AVRH — AVRH — AVRH +
voltage VesT | ANOto AN14 3.5xLSB 1.5xLSB 0.5xLSB v
1.0 45V AV <55V
Compare time - - - 16500 us
2.0 40V<AVgc <45V
0.5 45V AV <55V
Sampling time - - - x us
1.2 40V<AVgc <45V
Analog port input AN ANO to AN14 -03 — +03 LA
current
Analog input _
voltage range VaIN ANO to AN14 AVgg AVRH \Y
Reference
voltage range AVRH AVgg +2.7 AVcc \Y
Power supply I AVce - 3.5 7.5 mA
current Ian AVee — — 5 LA *
IR AVRH - 600 900 HA
Reference
voltage supply current
9¢ supply IRH AVRH - - 5 HA | *
Offset between - ANO to AN14 - - 4 LSB
channels

* . If A/D converter is not operating, a current when CPU is stopped is applicable (Ve = AVec =AVRH=5.0V).

Notes on A/D Converter Section

m About the external impedance of the analog input and its sampling time

A/D converter with 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, consider the relationship between the external
impedance and minimum sampling time and either adjust the register value and operating frequency or decrease the external
impedance so that the sampling time is longer than the minimum value. Also if the sampling time cannot be sufficient, connect a

capacitor of about 0.1 uF to the analog input pin.
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- Analog input equivalence circuit

R
Analog input o o AN 1 Comparator
C l
ON at sampling
MB90F351E(S),MB90F351TE(S),MB90F352E(S),MBI0F352TE(S),
MBOOF356E(S),MBIOF356 TE(S),MBIOF357E(S),MBIOF357TE(S)
R C

45V <AVgc <55V 2.0kQ(Max) 16.0 pF (Max)
40V <AVgc <45V 8.2kQ(Max) 16.0 pF (Max)
MB90351E(S),MB90351TE(S), MBI0352E(S), MBI0352TE(S),
MBO0356E(S),MB90356TE(S), MB0357E(S),MBIO357TE(S),
MBOOV340E-101/102/103/104
R C
45V <AVge <55V 2.0kQ (Max) 14.4 pF (Max)

40V<AV <45V 8.2kQ (Max) 14.4 pF (Max)
Note : The value is reference value.

m Flash memory device

- Relation between External impedance and minimum sampling time

(MB9OF351E(S),MB90F351TE(S),MBIOF352E(S), MBIOF352TE(S),
MB90F356E(S),MBIOF356 TE(S),MBIOF357E(S),MBOOF357TE(S))

[External impedance = 0 kQ2 to 100 k<] [External impedance = 0 kQ to 20 kQ]

10 A8V <AV <55V po A5V AV <55V
oof / el //
S sof S 16 7
g 70[ g 14r
g oof ///{10V<AV <45V g 2f // //40V<AV <45V
© 50| T = ree 2T © 10| / A
E | / E sf 7
g 30_ // g 6_ / /
2 20 L 4
SN/ 5.0/

0 / o_/

0 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]
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m MASK ROM device

- Relation between External impedance and minimum sampling time

( MB90351E(S),MB90351TE(S),MB90352E(S),MB90352TE(S),MBIO0356E(S),
MB90356TE(S),MB90357E(S),MB90357TE(S),MBI0OV340E-101/102/103/104)

[External impedance = 0 kQ to 100 kQ] [External impedance = 0 kQ to 20kQ2]
45V<AVc <55V 45V <AV <55V
00 cc 0 cc

90 | 18 [ /
80 | / 16 /
of— i SRR

12f /

v
. - / /| 40V<AV <45V
50 10| /

ol
o/
v
i

External impedance [kQ]
1
™~
N
o
<
IA
)<>
Q
(@]
IN
N
(6]
<

External impedance [kQ]

10

oNM AN O ©
1
I~
\

00 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]

m About the error
Values of relative errors grow larger, as |AVRH — AVgg| becomes smaller.
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MB90350E Series

» Value .
Parameter Conditions : Unit Remarks
Min Typ Max
Flash memory Data Average . . N
Retention Time Tp=+85°C 20 year

* : Corresponding value comes from the technology reliability evaluation result.

(Using Arrhenius equation to translate high temperature measurements test result into normalized value at +85°C)

14. Ordering Information

Part number

Package

Remarks

MB9OF351EPMC

MB90F351ESPMC

MB9OF351TEPMC

MB9OF351TESPMC

MB90F356EPMC

MB90F356ESPMC

MB90F356 TEPMC

MB9OF356 TESPMC

64-pin plastic LQFP
FPT-64P-M23
12.0 mm [_], 0.65 mm pitch

Flash memory products
(64 Kbytes)

MB90F352EPMC

MB90F352ESPMC

MB9OF352TEPMC

MB90F352TESPMC

MB9OF357EPMC

MB9O0F357ESPMC

MB9OF357TEPMC

MB90F357TESPMC

64-pin plastic LQFP
FPT-64P-M23
12.0 mm[_], 0.65 mm pitch

Dual operation
Flash memory products
(128 Kbytes)

MB90351EPMC

MB90351ESPMC

MB90351TEPMC

MB90351TESPMC

MB90356EPMC

MB90356ESPMC

MB90356TEPMC

MB90356TESPMC

64-pin plastic LQFP
FPT-64P-M23
12.0 mm[_], 0.65 mm pitch

MASK ROM products
(64 Kbytes)

MB90352EPMC

MB90352ESPMC

MB90352TEPMC

MB90352TESPMC

MB90357EPMC

MB90357ESPMC

MB90357TEPMC

MB90357TESPMC

64-pin plastic LQFP
FPT-64P-M23
12.0 mm[_], 0.65 mm pitch

MASK ROM products
(128 Kbytes)
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