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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)
FLASH

4K x 8

3.5V ~ 5.5V

A/D 15x8/10b
Internal

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

64-LQFP (10x10)

https://www.e-xfl.com/product-detail/infineon-technologies/mb90f357tespmcl-gsel
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m MB90V340E-103/104

X0 Clock
XOAr —w - 0 F2MC-16LX
RST —»|  control- — CPU
X1 -&—— ler/Monitor |-s—
X1A* -t 4
Free-run
CRoscillation timer O FRCKO
circuit Input
<— P capture [«—— IN710INO
8 channels
RAM y >
30 Kbytes Output
-4¢——p| compare p OUT7 to OUTO
Prescaler 8 channels
5 channels [ < »| Free-run | o FRCKT
* timer 1
-—
3813 Ifi §8I8 <> '-'Nh' UARF «— > - cogt/;\glller «—— RX2to RX0
SIN4 to SINg ——| © channels ) 3 channels > TX21t0TX0
AVCC —— @ 16-bit
AVss ——w=|  8/10-bit X le—__ pl| reload [«—— TIN310TINO
AN23 t Aﬁg e A/D © timer p TOT3 to TOTO
0 —p " 4 channels
AVRH —»| converter %
AVRL —= 24 channels v -+ AD15 to AD0O
ADTG —» - A23t0 A16
10-bit p ALE
D/A External » RD
DAO1, DAO0 <—— . verter [ - | bus > WAL
2 channels interface » WRH
l4—— HRQ
8/16-bit > HAK
PPGF to PPG0 -«——  PPG «—> RDY
16/8 channels I
P CLK
SDA1, SDA0 -a—» |2C interface
INT15 to INT8
< DTP/External [
SCL1,SCLO -=«—»| 2 channels — ] ntorrunt (INT15R to INT8R)
<— |NT7 to INTO
DMA < —
'« | Clock » CKOT
monitor
*: MB90V340E-104 only
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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 l Access l Resource name Initial value
000058y
to Reserved
00005By
00005C; Output Compare Control Status ocs4 RIW 0000XX00g
Register 4
Output Compare 4/5
00005D,4 Output Compare Control Status ocss5 RIW 0XX00000g
Register 5
00005E}, Output Compare Control Status 0Cs6 RIW 0000XX00g
Register 6
Output Compare 6/7
00005F, Output Compare Control Status 0cs7 RIW 0XX00000g
Register 7
000060y | Timer Control Status Register 0 TMCSRO R/W 00000000g
16-bit Reload Timer 0
000061y | Timer Control Status Register 0 TMCSRO R/wW XXXX0000g
000062y | Timer Control Status Register 1 TMCSR1 R/W 000000005
16-bit Reload Timer 1
000063y | Timer Control Status Register 1 TMCSR1 R/W XXXX0000g
000064y | Timer Control Status Register 2 TMCSR2 R/wW 000000005
16-bit Reload Timer 2
000065y | Timer Control Status Register 2 TMCSR2 R/W XXXX0000g
000066y | Timer Control Status Register 3 TMCSR3 R/W 00000000g
16-bit Reload Timer 3
000067y | Timer Control Status Register 3 TMCSR3 R/W XXXX0000g
000068 | A/D Control Status Register 0 ADCS0 R/W 000XXXX0g
000069y | A/D Control Status Register 1 ADCS1 R/wW 0000000Xg
00006Ay | A/D Data Register 0 ADCRO R 00000000
A/D Converter
00006By | A/D Data Register 1 ADCR1 R XXXXXX00g
00006Cy | ADC Setting Register 0 ADSRO R/W 000000005
00006Dy | ADC Setting Register 1 ADSR1 R/wW 00000000g
Low Voltage/CPU Operation Detection Reset Low Voltage/CPU
00006EH | ontrol Register LVRC RIW, W Operation Detection Reset 001110005
00006F | ROM Mirror Function Select Register ROMM w ROM Mirror XXXXXXX1g
000070y
to Reserved
00007F4
000080y
to Reserved for CAN controller 1. Refer to “CAN Controllers”
00008F
000090y
to Reserved
00009Ay
(Continued)
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MB90350E Series

Address Register Abbreviation | Access | Resource name | Initial value
00009B |DMA Descriptor Channel Specification Register DCSR R/W 000000005
00009Cy |DMA Status Register L Register DSRL R/wW DMA 00000000g
00009Dy |DMA Status Register H Register DSRH R/W 00000000g
. Address Match
00009Ey |Address Detect Control Register 0 PACSRO R/W . 00000000g
Detection 0
00009F, |Delayed Interrupt/Release Register DIRR R/W Delayed Interrupt XXXXXXX0g
Low-power Consumption Mode Low Power
0000AOy power P LPMCR W,R/W Consumption 000110005
Control Register L
Control Circuit
Low Power
0000A1y |Clock Selection Register CKSCR R,R/W Consumption 111111005
Control Circuit
0000A2,,
0000A3,; Reserved
0000A4 |DMA Stop Status Register DSSR R/wW DMA 00000000g
0000A5,, /Qutqrr:atlc Ready Function Selection ARSR W 0011XX00g
egister External Memory
0000A6y |External Address Output Control Register HACR w Access 00000000g
0000A7y |Bus Control Signal Selection Register ECSR w 0000000Xg
0000A8y |Watchdog Control Register WDTC R,W Watchdog Timer XXXXX111g
0000A9 |Timebase Timer Control Register TBTC W,R/W Timebase timer 1XX00100g
0000AAy |Watch Timer Control Register WTC R,R'W Watch Timer 1X001000g
0000ABY Reserved
0000ACy |DMA Enable Register L Register DERL R/wW DMA 00000000g
0000ADy |DMA Enable Register H Register DERH R/W 00000000g
Flash Control Status Register
0000AEy | (Flash Devices only. Otherwise FMCS R,R/W Flash memory 000X0000g
reserved)
0000AF Reserved
0000BOy |Interrupt Control Register 00 ICROO W,R/W 00000111g
0000B1y |Interrupt Control Register 01 ICRO1 W,R/W 00000111g
0000B2y |Interrupt Control Register 02 ICR0O2 W,R/W 00000111g
0000B3y |Interrupt Control Register 03 ICRO3 W,R/W 00000111g
0000B4y |Interrupt Control Register 04 ICR04 W,R/W Interrupt Control 00000111
0000B5y |Interrupt Control Register 05 ICRO5 W,R/W 00000111
0000B6y |Interrupt Control Register 06 ICRO6 W,R/W 00000111g
0000B7y |Interrupt Control Register 07 ICRO7 W,R/W 00000111g
0000B8y |Interrupt Control Register 08 ICRO8 W,R/W 00000111g
(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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(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)

*1: This parameter is based on Vgg = AVgg =0V

: Set AV and V¢ to the same voltage. Make sure that AV does not exceed V¢ and that the voltage at the analog inputs does
not exceed AV when the power is switched on.

: V| and Vg should not exceed V¢ + 0.3 V. V| should not exceed the specified ratings. However if the maximum current to/from an

=N

*

N

*3
input is limited by some means with external components, the | amp rating supersedes the
V, rating.
*4: Applicable to pins: P00 to P07, P10 to P17, P20 to P25, P30 to P37, P40 to P45, P50 to P56, P60 to P67

*5: Applicable to pins: P00 to P07, P10 to P17, P20 to P25, P30 to P37, P40 to P45,
P50 to P56 (for evaluation device : P50 to P55) , P60 to P67

" Use within recommended operating conditions.

" Use at DC voltage (current)

" The +B signal should always be applied a connecting limit resistance between the +B signal and the
microcontroller.

" The value of the limiting resistance should be set so that when the +B signal is applied the input current to
the microcontroller pin does not exceed rated values, either instantaneously or for prolonged periods.

" Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input
potential may pass through the protective diode and increase the potential at the V¢ pin, and this may affect
other devices.

" Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V) , the power
supply is provided from the pins, so that incomplete operation may result.

" Note that if the +B input is applied during power-on, the power supply is provided from the pins and the resulting
power supply voltage may not be sufficient to operate the power-on reset.

" Care must be taken not to leave the +B input pin open.

" Recommended circuit sample:

* Input/output equivalent circuits

Protective diode
/ Vce

Limiting % P-ch

resistance —
+Binput (OV to16V) AWy

N-ch
R V

*6 : If used exceeding Tp = +105°C, be sure to contact Cypress for reliability limitations.

WARNING:  Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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13.2 Recommended Operating Conditions

(Vgs =AVgs=0V)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
4.0 5.0 5.5 Vv Under normal operation
v 35 50 55 v Under normal operation, when pot using the A/D con-
Power supply voltage A\C/C’ verter and not Flash programming.
ce 45 5.0 55 V| When External bus is used.
3.0 - 5.5 V Maintains RAM data in stop mode
Use a ceramic capacitor or comparable
Smoothing capacitor Cs 0.1 - 1.0 uF | capacitor of the AC characteristics. Bypass capacitor at
the V¢ pin should be greater than this capacitor.
Operating temperature Ta -40 - +125 °cC |*

* 1 If used exceeding Ty = +105°C, be sure to contact Cypress for reliability limitations.

" C Pin Connection Diagram

Cs

-

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

Value
Parameter | Symbol Pin Condition Unit Remarks
Min Typ Max
Pin inputs if CMOS
. . . hysteresis input levels are se-
Vius 08 Vee Vec+03 | Vo 1 ietted (except P12, P15, P44,
P45, P50)
Pin inputs if
ViHA — - 0.8 Ve - Vee +0.3 \ Automotive input
“H” level levels are selected
input _ _ _ Pin inputs if TTL input levels
voltage Viut 20 Vee+03 V' |are selected
(At Ve = . -
P12, P15, P50 inputs if CMOS
5V £10%) Viis N N 0.7 Vee N Vee +0.3 v input levels are selected
_ _ _ P44, P45 inputs if CMOS hys-
ViHi 0.7 Vee Vee +0.3 V' |teresis input levels are selected
RST input pin (CMOS hystere-
Vinr — - 0.8 Vg - Vec+03 | V|G put pin ( Y
V|HM - - VCC -0.3 - VCC +0.3 \Y MD input pln
Pin inputs if CMOS
. . _ . hysteresis input levels are se-
ViLs Vss 03 0.2 Vee V' llected (except P12, P15, P44,
P45, P50)
Pin inputs if
ViLa — - Vgs—-0.3 - 0.5V \Y Automotive input
“L” level levels are selected
input _ _ B _ Pin inputs if TTL
voltage Vi Ves 03 0.8 v input levels are selected
(At Ve = . .
P12, P15, P50 inputs if CMOS
5V £10%) ViLs B B Vss =03 B 0.3 Vee v input levels are selected
_ _ _ _ P44, P45 inputs if CMOS hys-
Vi Ves 03 03 Vee V' |teresis input levels are selected
ViR _ . Veg— 0.3 . 0.2 Vee Vv ES)T input pin (CMOS hystere-
VILM - - VSS -03 - VSS +0.3 \Y MD input pln
Output “H” Normal out- |V =45V, _ _
voltage Von puts loy = —4.0 mA Vec - 05 v
Output “H” I2C current  |Vec =45V, . _
voltage Vo outputs lon = —-3.0 mA Vee - 05 v

(Continued)
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(TA =-40°C to +1250C, 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, MB9OF351E
Internal frequency: 8 kHz, MB90352E
During stopping clock _ MB90F352E
supervisor, 20 50 MA | MB90356E
At sub sleep MBOO0F356E
Tp =+25°C MB90357E
MB9OF357E
VCC =50 V,
Internal frequency: 8 kHz, MB90356E
During operating clock . MB90F356E
supervisor, 60 200 | bA 1 \iBo0357E
At sub sleep MB9O0F357E
Tp =+25°C
I\:l(t:gr:a?.colg/é)scillation/ MB90356ES
4 division, - 60 200 pA mggggggggs
Atsub sleep MB9OF357ES
Power supply | v Ta=+25°C
current ceLs cc MB90351TE
MB9OF351TE
Vec=5.0V, MB90352TE
Internal frequency: 8 kHz, _ MB9O0F352TE
At sub sleep 70 150 | vA I \Bo03s6TE
Tp =+25°C MB9OF356TE
MB90357TE
MBOO0F357TE
VCC =50 V,
Internal frequency: 8 kHz, MB90356TE
During operating clock _ MB90F356TE
supervisor, 10| 300 1 wA | ViBg03s7TE
At sub sleep MB90F357TE
Tp =+25°C
X]%gr;a?.CoR\’/‘oscillation/ MB903S6TES
4 division, - 110 300 pA mgggggs_?gis
At sub sleep
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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13.4.9 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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eExternal Shift Clock Mode

tsLsH | tSHsL
A
SCK2, SCK3 Vi Vi
X ViL ViL
tr | [tsLovE tR
SOT2, SOT3 24V
0.8V
tIVSHE —1e— tSHIXE |
SIN2, SIN3 Vi Vi
ViL ViL
m Bit setting: ESCR:SCES =1, ECCR:SCDE =0
(Tpa =—40°C to +125°C, Ve = 5.0 V + 10%, fop <24 MHz, Vgg=0V)
. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
Serial clock cycle time tscyc SCK2, SCK3 5tcp - ns
. SCK2, SCK3
SCK T — SOT delay time t ’ -50 +50 ns
SHoV! SOT2, SOT3 Internal shift clock
) SCK2, SCK3 mode output pins are
Valid SIN - SCK tivsLi SINZ. SIN3 CL=80pF +1TTL. tcp + 80 - ns
. . SCK2, SCK3
SCK | — Valid SIN hold time tsLixi SIN2. SIN3 0 - ns
Serial clock “H” pulse width tsHsL SCK2, SCK3 3tep-tr - ns
Serial clock “L” pulse width tsLsH SCK2, SCK3 tcp + 10 - ns
. SCK2, SCK3
SCK T — SOT delay time tsHovE SOT2 SOT3 - 2tcp + 60 ns
External shift clock
Valid SIN - SCK tivsLe Ssﬁ:fé gl(l:\llé?’ mode output pins are 30 - ns
' CL=80pF+1TTL.
. . SCK2, SCK3
SCK 4 — Valid SIN hold time tsLIxE SIN2, SIN3 tcp + 30 - ns
SCK fall time te SCK2, SCK3 - 10 ns
SCK rise time tr SCK2, SCK3 - 10 ns
Notes : e C| is load capacity value of pins when testing.

o tcp is internal operating clock cycle time (machine clock) .

Document Number: 002-04493 Rev. *A
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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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* 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

Document Number: 002-04493 Rev. *A
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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

Document Number: 002-04493 Rev. *A
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(Continued)

Part number

Package

Remarks

MB9OF351EPMC1

MB90F351ESPMCH1

MB9OF351TEPMC1

MB90F351TESPMCH1

MB9OF356EPMC1

MB90F356ESPMCH1

MB90F356 TEPMC1

MB9OF356 TESPMC1

64-pin plastic LQFP
FPT-64P-M24
10.0 mm [_], 0.50 mm pitch

Flash memory products
(64 Kbytes)

MB90F352EPMC1

MB90F352ESPMCH1

MB90F352TEPMC1

MB90F352TESPMCH1

MB9OF357EPMC1

MB90F357ESPMCH1

MB9OOF357TEPMC1

MB9O0F357TESPMCH1

64-pin plastic LQFP
FPT-64P-M24
10.0 mm[_], 0.50 mm pitch

Dual operation
Flash memory products
(128 Kbytes)

MB90351EPMCA1

MB90351ESPMCH1

MB90351TEPMC1

MB90351TESPMCH1

MB90356EPMC1

MB90356ESPMC1

MB90356TEPMC1

MB90356TESPMCH1

64-pin plastic LQFP
FPT-64P-M24
10.0 mm [_], 0.50 mm pitch

MASK ROM products
(64 Kbytes)

MB90352EPMCA1

MB90352ESPMCH1

MB90352TEPMC1

MB90352TESPMCA1

MB90357EPMCA1

MB90357ESPMC1

MB90357TEPMC1

MB90357TESPMCH1

64-pin plastic LQFP
FPT-64P-M24
10.0 mm [_], 0.50 mm pitch

MASK ROM products
(128 Kbytes)

MB90V340E-101CR

MB90V340E-102CR

MB90V340E-103CR

MB90V340E-104CR

299-pin ceramic PGA
PGA-299C-A01

Device for evaluation

Document Number: 002-04493 Rev. *A
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15. Major Changes

Page Section Change Results
The following names are changed.
— — UART — LIN-UART
16-bit I/O timer —> 16-bit free-run timer
26 Handling Devices Added the section "13. Serial Communication”.
51 Electrical Characteristics Changed the maximum value of power consumption.
Absolute Maximum Ratings
63 Electrical Characteristics Changed the "(4) Clock Output Timing".
AC Characteristics Changed the Minimum value of cycle time.
(41.76 — 41.67)
69 to 73 Changed the notation of “(9) LIN-UART".
78 A/D Converter Changed the notation of “Zero reading voltage” and “full scale reading voltage”.
85 Ordering Information Changed the part number;
MB90V340E-101 — MB90V340E-101CR
MB90V340E-102 — MB90V340E-102CR
MB90V340E-103 — MB90V340E-103CR
MB90V340E-104 — MB90V340E-104CR

NOTE: Please see “Document History” about later revised information.

Document History

Document Title: MB90350E Series FZMC-16LX 16-bit Microcontrollers
Document Number: 002-04493

Revision ECN 8";'3":; Suanaits:ion Description of Change
> — AKIH 10/12/2006 |Migrated to Cypress and assigned document number 002-04993.
No change to document contents or format.
*A 5193077 AKIH 04/07/2016 |Updated to Cypress template
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

ARM® Cortex® Microcontrollers cypress.com/arm cypress.com/psoc

Automotive cypress.com/automotive PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Clocks & Buffers cypress.com/clocks Cypress Developer Community
Interface cypress.com/interface Community | Forums | Blogs | Video | Training
Lighting & Power Control cypress.com/powerpsoc

Memory cypress.com/memory Technical Support

PSoC cypress.com/psoc cypress.com/support

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless/RF cypress.com/wireless
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systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the failure of the
device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any component of a device or system whose failure to perform can be
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