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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, 12C, LINbus, SCI, UART/USART
DMA, POR, WDT

80

256KB (256K x 8)
Mask ROM

16K x 8

3.5V ~ 5.5V

A/D 24x8/10b
External

-40°C ~ 105°C (TA)
Surface Mount
100-BQFP

100-QFP (14x20)
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2. Pin Assignments

m MB90341E(S), MBY0342E(S), MBIOF342E(S), MBOF 345E(S), MBI0346E(S), MBIOF346E(S),
MB90347E(S), MBOOF347E(S), MBI0348E(S), MBI0349E(S), MBIOF349E(S)
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(FPT-100P-MO06)

*: XOA, X1A : devices without an S suffix in the part number
P40, P41 : devices with an S suffix in the part number

(Continued)
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Pin No. 1/10
1 2 Pin name Circuit Function
QFP100* LQFP100* type*3
Reference voltage input pin for the A/D Converter. This power
33 31 AVRH L supply must be turned on or off while a voltage higher than or equal to AVRH
is applied to AVc.
34 32 AVRL K Lower reference voltage input pin for the A/D Converter
35 33 AVgs K Analog GND pin for the A/D Converter
P60 to P67 General purpose /O pins.
36 to 43 34 to 41 ANO to AN7 | Analog input pins for the A/D converter
KPSOEZ 46,8, Output pins for PPGs
44 42 Vss — GND pin
P70 to P75 General purpose /O pins.
45 10 50 4310 48 AN16 to AN21 Analog input pins for the A/D converter (devices with a C suffix in the part
number)
INTO to INT5 External interrupt request input pins
51 49 MD2 D Input pin for specifying the operating mode.
52,53 50, 51 MD1, MDO C Input pins for specifying the operating mode.
54 52 RST E Reset input pin
P76, P77 General purpose /O pins.
55, 56 53, 54 AN22, AN23 Analog input pins for the A/D converter (devices with a C suffix in the part
number)
INT6, INT7 External interrupt request input pins
P80 General purpose I/O pin.
TINO Event input pin for the reload timer
57 55 F
ADTG Trigger input pin for the A/D converter
INT12R External interrupt request input pin
P81 General purpose I/O pin.
TOTO Output pin for the reload timer
58 56 F - -
CKOT Output pin for the clock monitor
INT13R External interrupt request input pin
P82 General purpose I/O pin.
SINO Serial data input pin for UARTO
59 57 M
TIN2 Event input pin for the reload timer
INT14R External interrupt request input pin
P83 General purpose I/O pin.
60 58 SOTO0 F Serial data output pin for UARTO
TOT2 Output pin for the reload timer

Document Number: 002-04498 Rev. *A
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(Continued)
Pin No. /0
1 > Pin name Circuit Function
QFP100* LQFP100* type*3
General purpose I/0 pin. The register can be set to select whether to use a
P17 pull-up resistor.
96 94 G This function is enabled in single-chip mode.
AD15 1/O pin for the external address/data bus. This function is
enabled when the external bus is enabled.
General purpose I/0 pins. The register can be set to select whether to use a
P20 to P23 pull-up resistor.In external bus mode, the pin is enabled as a
general-purpose 1/O port when the corresponding bit in the external address
output control register (HACR) is 1.
97 to 100 95 to 98 G Output pins of the external address bus. When the corresponding bit in the
A16 to A19 external address output control register (HACR) is 0, the pins are enabled as
high address output pins (A16 to A19).
EB(?F?F”PGT:GB’PP Output pins for PPGs

1: FPT-100P-M06
2 : FPT-100P-M20
3 : For I/O circuit type, refer to “I/O Circuit Type”.
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4. 1/0 Circuit Type

Type Circuit Remarks
Oscillation circuit
High-speed oscillation feedback
X1 D ’ @o Xout resistor = approx. 1 MQ
A X0
L

Standby control signal

Oscillation circuit
Low-speed oscillation feedback

> ’ O
X1A D {>C Xout resistor = approx. 10 MQ
B X0A

Standby control signal

B MASK ROM and evaluation products:
R CMOS hysteresis input pin

c D—/\/\/\/_ ». >o—— gmﬁss hysteresis | g £lash memory products:
CMOS input pin

MASK ROM and evaluation products:
B CMOS hysteresis input pin

R
__ CMOS hysteresis B Pull-down resistor value: approx. 50 kQ

inputs Flash memory products:
B CMOS input pin

7
Y

D
Pull-down
Resistor B No pull-down
CMOS hysteresis input pin
Pull-up resistor value: approx. 50 kQ
Pull-up
E Resistor

R

CMOS hysteresis
&' >. — inputs

(Continued)
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5.Sequence for Turning On the Power Supply to the A/D Converter and Analog Inputs

Make sure to turn on the A/D converter power supply (AVcc, AVRH, AVRL) and analog inputs (ANO to AN23) after turning-on the
digital power supply (V).

Turn-off the digital power after turning off the A/D converter supply and analog inputs. In this case, make sure that the voltage does
not exceed AVRH or AV (turning on/off the analog and digital power supplies simultaneously is acceptable).

6.Connection of Unused A/D Converter Pins when the A/D Converter is Used
Connect unused pins of A/D converter to AV = Ve, AVgg = AVRH = AVRL = Vgs.

7.Crystal Oscillator Circuit

The X0, X1 pins and X0A, X1A pins may be possible causes of abnormal operation. Make sure to provide bypass capacitors via the
shortest distance from X0, X1 pins and X0A, X1A pins, crystal oscillator (or ceramic oscillator) and ground lines, and make sure, to
the utmost effort, that the oscillation circuit lines do not cross the lines of other circuits. It is highly recommended to provide a printed
circuit board art work surrounding X0, X1 pins and X0A, X1A pins with a ground area for stabilizing the operation.

For each of the mass-production products, request an oscillator evaluation from the manufacturer of the oscillator you are using.

8. Pull-up/down resistors
The MB90340E Series does not support internal pull-up/down resistors (except for the pull-up resistors built into ports 0 to 3). Use

external components where needed.

9.Using external clock
To use an external clock, drive the X0 pin and leave the X1 pin open.

— MB90340E Series
D@ X0

Open — X1

57

10.Precautions when not using a sub clock signal
If you do not connect pins X0A and X1A to an oscillator, use pull-down handling on the X0A pin, and leave the X1A pin open.

11.Notes on operation in PLL clock mode
If PLL clock mode is selected, the microcontroller attempt to be working with the self-oscillating circuit even when there is no external
oscillator or the external clock input is stopped. Performance of this operation, however, cannot be guaranteed.

12.Notes on Power-On
To prevent the internal regulator circuit from malfunctioning, set the voltage rise time during power-on to 50 s or more (0.2 V to 2.7

V)
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m  MB90341E(S), MB90341CE(S), MBI0342E(S), MBI0342CE(S), MBIOF342E(S), MBIOF342CE(S), MBIOF345E(S),
MBOOF345CE(S), MBI0346E(S), MBI0346CE(S), MBIOF346E(S), MBIOF346CE(S), MBI0347E(S), MBI0347CE(S),
MBOOF347E(S), MBYOF347CE(S), MBI0348E(S), MBI0348CE(S), MBI0349E(S), MBY0349CE(S), MBIOF349E(S), MBIOF349CE(S)

X0,X1 —
XOA,X1A*1—> Clock *]CG;_L)J(
RST > Controller <
RAM Free-run
2 KIB K/16 K/ |<t— > 0 [ FRCKO
20 Kbytes
Input
~§—P Capture |—— IN7 to INO
ROM/Flash 8 channels
64 K/128 K
256 K/384 K/ [ Output
512 Kbytes ~@—P| Compare |[—® OUT7 to OUTO
8 channels
Prescaler | g——p»] Free-run
4 Cha;nels — Timer 1 FRCK
SOT3 to SOTO -— CAN
LIN-UART - *3
SCK3 to SCKO @3 4 hannels € <@——p| Controller RXO, RX1*3
SIN3to SINO —B» 1/2 channels*3—9 TX0, TX1
AVee — > -— > 16D Reload g TIN3 to TINO
AN15to ANO —B 8/10-bit
AN23 to AN16+2 —i={A/D Converter —
AVRH — hannels g AD15to ADOO
AVRL —> @ —  A23t0 A16
ADTG — o — ALE
L — - RD
% External WR/WRL
Y [ Bus »
Interface —9» WRH
8/16-bit HRQ
PPGF to PPG0 <&—{ PPG |<— I —
16/8 channels — HAK
-—— RDY
SDA1, SDA0*2 <] 1°C — CLK
SCL1, SCL0*? - Niortace
, * 2 channels INT15 to INT8
<< E]’t‘;?mgl “INT15R to INT8R
16 channels |[<@—— INT7 to INTO
DMAC —P
Clock
*1 : Only for devices with an S suffix in the part number > Monitor [— CKOT
*2 : Only for devices with a C suffix in the part number
*3 : Only the MB90341E(S)/ 341CE(S)/ 342E(S)/ 342CE(S)/ F342E(S)/F342CE(S)/F345E(S)/ F345CE(S)
are equipped with 2 CAN channels

Document Number: 002-04498
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Address Register Abbreviation | Access Resource name Initial value
000040y PPG 8 Operation Mode Control Register PPGC8 W,R/W 0X000XX1g
000041, | PPG 9 Operation Mode Control Register PPGC9 W,R/W 16-bit PPG 8/9 0X000001g
000042;; PPG_ 8/PPG 9 Count Clock Control PPG89 RIW 000000X0g
Register
000043y Reserved
000044 | PPG A Operation Mode Control Register PPGCA W,R/W 0X000XX1g
000045, | PPG B Operation Mode Control Register PPGCB W,R/W 16-bit PPG A/B 0X000001g
PPG A/PPG B Count Clock Select
0000464 Register PPGAB R/W 000000X0g
000047, |Reserved
000048y | PPG C Operation Mode Control Register PPGCC W,R/W 0X000XX1g
000049y PPG D Operation Mode Control Register PPGCD W,R/W 16-bit PPG C/D 0X000001g
00004A,, PPG C/PPG D Count Clock Select PPGCD RIW 000000X0g
Register
00004By | Reserved
00004Cy | PPG E Operation Mode Control Register PPGCE W,R/W 0X000XX1g
00004Dy | PPG F Operation Mode Control Register PPGCF W,R/W 16-bit PPG E/F 0X000001g
00004E,, PPG E/PPG F Count Clock Select PPGEF RIW 000000X0g
Register
00004F |Reserved
000050y | Input Capture Control Status 0/1 1ICS01 R/W 00000000g
Input Capture 0/1
000051y | Input Capture Edge 0/1 ICEO1 R/W, R XXX0X0XXg
000052 | Input Capture Control Status 2/3 1ICS23 R/wW 00000000g
Input Capture 2/3
000053y | Input Capture Edge 2/3 ICE23 R XXXXXXXXg
000054 | Input Capture Control Status 4/5 ICS45 R/wW 000000005
Input Capture 4/5
000055, | Input Capture Edge 4/5 ICE45 R XXXXXXXXg
000056 | Input Capture Control Status 6/7 ICS67 R/W 000000005
Input Capture 6/7
000057y | Input Capture Edge 6/7 ICE67 R/W, R XXX000XXg
000058 | Output Compare Control Status 0 0OCS0 R/wW 0000XX00g
Output Compare 0/1
000059 | Output Compare Control Status 1 OCS1 R/wW 0XX00000g
00005Ay | Output Compare Control Status 2 0CSs2 R/W 0000XX00g
Output Compare 2/3
00005By | Output Compare Control Status 3 0OCS3 R/wW 0XX00000g
00005Cy | Output Compare Control Status 4 0OCSs4 R/wW 0000XX00g
Output Compare 4/5
00005Dy | Output Compare Control Status 5 OCS5 R/W 0XX00000g
00005Ey | Output Compare Control Status 6 OCS6 R/wW 0000XX00g
Output Compare 6/7
00005F | Output Compare Control Status 7 ocs7 R/wW 0XX00000g
(Continued)
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9. CAN Controllers

The CAN controller has the following features:

B Conforms to CAN Specification Version 2.0 Part A and B
® Supports transmission/reception in standard frame and extended frame formats

B Supports transmission of data frames by receiving remote frames

B 16 transmission/reception message buffers
® 29-bit ID and 8-byte data
® Multi-level message buffer configuration

B Provides full-bit comparison, full-bit mask, acceptance register 0/acceptance register 1 for each message buffer as ID
acceptance mask
® Two acceptance mask registers in either standard frame format or extended frame formats

B Bit rate programmable from 10 kbps to 2 Mbps (when input clock is at 16 MHz)
List of Control Registers (1)

Address
Register Abbreviation Access Initial Value
CANO CAN1
000070y 000080y Message Buffer 00000000
B
000071,, 000081,, Valid Register BVALR RIW 000000005
000072y 000082 Transmit Request 00000000
) B
000073H 000083H Reglster TREQR RIW OOOOOOOOB
000074y 000084y Transmit Cancel 00000000
. TCANR w B
000075H 000085H Reglster OOOOOOOOB
000076 000086 Transmission 00000000
: TCR R/W B
000077H OOOOS?H Complete Register OOOOOOOOB
000078 000088, Receive Complete RCR RIW 000000005
000079H 000089H Reglster OOOOOOOOB
00007Ay 00008A Remote Request 00000000
T : RRTRR R/W B
OOOO?BH OOOOSBH Recelvmg Reglster OOOOOOOOB
00007Cy 00008Cy Receive Overrun 00000000
: ROVRR R/W B
OOOO?DH OOOOSDH Reg|ster OOOOOOOOB
00007Ey 00008E Reception Interrupt RIER R/W 00000000g
OOOO?FH OOOOSFH Enable Reglster OOOOOOOOB
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List of Message Buffers (ID Registers) (2)

Address . L .
Register Abbreviation Access Initial Value
CANO CAN1

007A40, 007C40y XXXXXXXXg

007A414 007C41y KRXXXXXXsg
ID Register 8 IDR8 R/W

007A42, 007C42y, XXX

007A43y, 007C43, XXXXXXX X

007A44,, 007C44y, XXXXXXXXg

007A45y, 007C45y, XXXXXXXXg
ID Register 9 IDR9 R/W

007A46, 007C46y XXXXXXXXg

007A474 007C47, KRXXXXXXsg

007A48y, 007C48y, XXX

007A49, 007C49,, XXXXXXX X
ID Register 10 IDR10 R/W

007A4A 007C4Ay XXXXXXXXg

007A4By 007C4B XXXXXXXXg

007A4Cy 007C4Cy XXXXXXXXg

007A4Dy 007C4Dy XXXXXXXXs
ID Register 11 IDR11 RIW

007A4E, 007C4Ey XXOOXXKKg

007A4F, 007CA4Fy XXXXXXX X5

007A50, 007C50y XXXXXXXXg

007A51y 007C51y XXXXXXXXs
ID Register 12 IDR12 R/W

007A52, 007C52y XXXXXXXXg

007A53y, 007C53, XXXXXXXXs

007A54y, 007C54y, XXOOXXKKg

007A55y, 007C55, XXXXXXX X5
ID Register 13 IDR13 RIW

007A56, 007C56y XXXXXXXXg

007A57, 007C57, XXXXXXXXs

007A58y, 007C58y, XXXXXXXXg

007A59, 007C59, XXXXXXXXs
ID Register 14 IDR14 RIW

007A5A 007C5Ay XXOOXKKg

007A5By 007C5B, XXXXXXX X5

007A5Cy 007C5Cy XXXXXXXXg

007A5Dy 007C5Dy XXXXXXXXs
ID Register 15 IDR15 R/W

007A5E 007C5Ey XXXXXXXXg

007A5F 007C5F, XXXXXXXXs

Document Number: 002-04498 Rev. *A
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List of Message Buffers (DLC Registers and Data Registers) (2)

Address
Register Abbreviation Access Initial Value
CANO CAN1
007A80,, 007C80,, _ XXXXXXXXg
to to E(’gtgy'fees%'swr 0 DTRO RIW to
007A87,4 007C87,, XXXXXXXXg
007A88 007C88 _ XXXXXXXX
o o ?gtg ?eesg'Ste” DTR1 RIW to °
007A8F, 007C8Fy 4 XXXXXXXXg
007A90,, 007C90,, Dot Reaistor 2 XXXXXXXXg
to to (gtgyteesg)"“er DTR2 RIW to
007A97,, 007C97,, XXXXXXXXg
007A98,, 007C98,, _ XXXXXXXXg
to to E(’gtgy'fees%'swr 3 DTR3 RIW to
007A9F, 007C9Fy XXXXXXXXg
007AAQ 007CAO0 _ XXXXXXXX
o o ?gtg ?eeS%'Ster 4 DTR4 RIW to °
007AAT7y, 007CA7, 4 XXXXXXXXg
007AA8, 007CA8,, Dot Reaistor XXXXXXXXg
to to (gtsytees%"smr DTR5 RIW to
007AAF 007CAFy XXXXXXXXg
007ABOy 007CBOy, _ XXXXXXXXg
to to E(’gtgyﬁig'swr 6 DTR6 RIW to
007ABT7y 007CB74 XXXXXXXXg
007AB8y, 007CB8y _ XXXXXXXXg
to to '?gtgy?eesg'swr 7 DTR7 RIW to
007ABF 007CBFy XXXXXXXXg
007ACOy, 007CCOy Dot Reaistor 8 XXXXXXXXg
to to (gtsytees%"smr DTRS RIW to
007ACT} 007CC7, XXXXXXXXg
007AC8, 007CCsy _ XXXXXXXXg
to to E(’gtgyﬁig'swr 9 DTR9 RIW to
007ACF, 007CCFy XXXXXXXXg
007ADO, 007CDOy _ XXXXXXXXg
to to '?gtgy?ees%'swr 10 DTR10 RIW to
007AD7,, 007CD7, XXXXXXXXg
007ADS,, 007CD8, Dot Reistor 11 XXXXXXXXg
to to (gtsytees%"smr DTR11 RIW to
007ADF, 007CDFy XXXXXXXXg
007AEQy 007CEOy, _ XXXXXXXXg
to to E(’gtgy';es%'swr 12 DTR12 RIW to
007AE7y 007CE7y XXXXXXXXg
007AE8y, 007CE8y _ XXXXXXXXg
to to '?gtgy?ees%'swr 13 DTR13 RIW to
007AEF 007CEFy, XXXXXXXXg
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10. Interrupt Factors, Interrupt Vectors, Interrupt Control Register

EI20S DMA Interrupt vector Interrupt :ontrol
Interrupt cause Support channel register
number Number Address Number Address
Reset N — #08 FFFFDCy — —
INT9 instruction N — #09 FFFFD8y — —
Exception N — #10 FFFFD4y — —
CAN 0 RX N — #11 FFFFDOy
ICROO 0000B0y
CAN 0 TX/NS N — #12 FFFFCCy
CAN 1 RX/ Input Capture 6 Y1 — #13 FFFFC8y
ICRO1 0000B1
CAN 1 TX/NS / Input Capture 7 Y1 — #14 FFFFC4y
CAN 2 RX / I2CO — #15 FFFFCOy
ICRO2 0000B2
CAN 2 TX/NS N — #16 FFFFBCH
16-bit Reload Timer 0 Y1 0 #17 FFFFB8y
ICRO3 0000B3y
16-bit Reload Timer 1 Y1 1 #18 FFFFB4y
16-bit Reload Timer 2 Y1 2 #19 FFFFBOy
ICRO4 0000B4
16-bit Reload Timer 3 Y1 — #20 FFFFACH
PPG 0/1/4/5 N — #21 FFFFA8y
ICRO5 0000B5y
PPG 2/3/6/7 N — #22 FFFFA4y
PPG 8/9/C/D N — #23 FFFFAOy
ICRO6 0000B6y
PPG A/B/E/F N — #24 FFFFICH
Time Base Timer N — #25 FFFF98y
ICRO7 0000B7
External Interrupt 0 to 3, 8 to 11 Y1 3 #26 FFFF94y
Watch Timer N — #27 FFFF90y
ICRO8 0000B8
External Interrupt 4 to 7, 12 to 15 Y1 4 #28 FFFF8CH
A/D Converter Y1 5 #29 FFFF88y
ICRO9 0000B9y
Free-run Timer 0 / Free-run Timer 1 N — #30 FFFF84y
Input Capture 4/5 / 12C1 Y1 6 #31 FFFF804
ICR10 0000BAY
Output Compare 0/1/4/5 Y1 7 #32 FFFF7Cy
Input Capture O to 3 Y1 8 #33 FFFF784
ICR11 0000BB
Output Compare 2/3/6/7 Y1 9 #34 FFFF74y
UART 0 RX Y2 10 #35 FFFF70y4
ICR12 0000BCy
UART 0 TX Y1 1 #36 FFFF6CH
UART 1 RX/UART 3 RX Y2 12 #37 FFFF68
ICR13 0000BDy
UART 1 TX/ UART 3 TX Y1 13 #38 FFFF64y
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11.3 DC Characteristics
(TA =—40°C to +1 05°C, VCC =50V=* 10%, fCPS 24 MHZ, VSS = AVSS =0 V)

Value
Parameter Syr{lb Pin Condition - Unit Remarks
o Min Typ Max
Port inputs if CMOS
. - - hysteresis input levels are selected
Vins 0.8 Vee Ve +03 |V (except P12, P44, P45, P46, P47,
P50, P82, P85)
_ _ - Port inputs if
ViHa 0.8Vce Ve 103 |V Automotive input levels are selected
Port inputs if TTL input levels are
Input H Vier  |— - 2.0 _ Vee +03 |V selecter:j i
v((')qlta\?e P12, P50, P82, P85
cc= L . _ ; ] .
5V +10%) Vins 0.7 Ve Vee+0.3 |V ;nepigéstel]; CMOS input levels are
P44, P45, P46, P47
Vini — — 0.7 Ve — Vee +0.3 |V inputs if CMOS hysteresis
input levels are selected
o o _ RST input pin
ViHr 0.8 Ve Vec+0.3 (CMOS hysteresis)
V|HM — — VCC —03 |— VCC +03 |V MD input pln
Port inputs if CMOS
- - _ - hysteresis input levels are selected
Vis Ves — 0.3 02Vee |V (except P12, P44, P45, P46, P47,
P50, P82, P85)
. o _ - Port inputs if
ViLa Ves —03 05 Vee v Automotive input levels are selected
_ _ _ _ Port inputs if TTL
|nF|>tUt L Vi Ves —03 08 v input levels are selected
v(c;‘ta\?e P12, P50, P82, P85
cC o — - _ _ . ; ;
5V +10%) ViLs Vgs — 0.3 0.3 Ve \Y ;neﬁgést;LCMOS input levels are
P44, P45, P46, P47
Vi — — Vgs— 0.3 |— 0.3 Ve \Y inputs if CMOS hysteresis
input levels are selected
_ _ _ - RST input pin
ViR Ves —03 02 Vee v (CMOS hysteresis)
VILM — — VSS —03 |— VSS +03 |V MD input pln
Output H Normal Vec =45V, _ . .
voltage Von outputs lon = —4.0 mA Vec =05 v
Output H 12C current | Voc =45V, _ . .
voltage Vori outputs lon = —3.0 mA Vec =05 v
Output L Normal Vec =45V, - .
voltage Vo outputs loL = 4.0 mA 04 v
Output L 12C current  |Vec =45V, . .
voltage Vou | outputs lo. =3.0mA 04 v

(Continued)
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11.4.3 Power On Reset

(Ta = —40°C to +105°C, Vg = 5.0 V £ 10%, fop< 24 MHz, Vgg = AVgg = 0.0 V)

Value
Parameter Symbol Pin Condition : Unit Remarks
Min Max
Power on rise time tr Vee 0.05 30 ms
Power off time torrF Vee 1 — ms Waiting time until power-on
trR
27V
Vce
0.2Vv 0.2V 0.2V
toFF
Note: : If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you startup

smoothly by restraining voltages when changing the power supply voltage during operation, as shown in the figure below.
Perform while not using the PLL clock. However, if voltage drops are within 1 V/s, you can operate while using the PLL

clock.

Holds RAM data

We recommend a rise of
50 mV/ms maximum.

11.4.4 Clock Output Timing

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

Value
Parameter Symbol Pin Condition - Unit Remarks
Min Max
) 62.5 — ns fcp = 16 MHz
Cycle time tcyce CLK —
41.67 |— ns fcp = 24 MHz
20 — ns fcp = 16 MHz
CLK T - CLK | tomcL CLK — cP
13 — ns fcp =24 MHz
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11.4.10 Trigger Input Timing

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

ADTG

INTOR to INT15R,

trrReH

. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
t INTO to INT15,
Input pulse width TRGH INTOR to INT15R, — 5tcp — ns
tTRGL ADTG
INTO to INT15 i VIH!
0 ’ ViL Vi

tTrReL
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11.5 A/D Converter

(Ta = —40°C to +105°C, 3.0 V< AVRH — AVRL, Ve = AV = 5.0 V £ 10%, fop< 24 MHz, Vgg = AVgg =0 V)

input channels

. Value .
Parameter Symbol Pin i = M Unit Remarks
in yp ax

Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Nonlinearity error — — — — *25 LSB
Differential - - - - +19 LSB
nonlinearity error -
Zero reading AVRL AVRL AVRL
voltage Vot ANOtoAN23 - \"_ Y5 1sB | +05xLSB | +25%xLsB |V
Full scale reading AVRH AVRH AVRH
voltage VrsT ANOtOAN23  |"_ 355 |sB | —15xLSB | +05%xLsB |V

1.0 45V AVeS 55V
Compare time — — — 16500 us

2.0 40VS AV <45V

o 0.5 45VS AVS55V

Sampling time — — — [00) us

1.2 40VS AVge < 45V
Analog port input AN ANOto AN23  [—0.3 — +0.3 WA
current
Analog input Vam ANOto AN23 | AVRL — AVRH v
voltage range
Reference — AVRH AVRL+27 |— AVee \%
voltage range — AVRL 0 — AVRH—27 |V
Power supply I AVec — 3.5 7.5 mA
current Ian AVee R R 5 MA
Reference IR AVRH — 600 900 LA
voltage current IRH AVRH - - 5 LA
Offset between — ANO to AN23  [— — 4 LSB

*: If the A/D convertor is not operating, a current when CPU is stopped is applicable (Voo = AVgc = AVRH=5.0 V).

Note:

Document Number: 002-04498 Rev. *A
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11.8 Flash Memory Program/Erase Characteristics

. Value .
Parameter Conditions : Unit Remarks
Min Typ Max
Sector erase time - 1 15 s Excludes programming prior to
erasure
Chip erase time Ta =_+25 Cc . 9 - s Excludes programming prior to
Ve =50V erasure
Word (16-t_)|t w_|dth) - 16 3600 s Except for the over head time of
programming time the system
Program/Erase cycle — 10000 — — cycle
. ) Average - - .
Flash Data Retention Time T, = +85°C 20 year

temperature measurements into normalized value at +85°C) .
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B MBO0F347E, MB90OF347ES, MBO0F347CE, MB90F347CES

Tp = +25°C, external clock operation f = Internal operation frequency

lcc — Vee lccL — Vee
Tp = +25°C, external clock operation f = Internal operation frequency|Ty = +25°C, external clock operation f = Internal operation frequency
70 100
60 o
f=24 MHz
50 70
2 4 / f = 20 MHz < 60
c s f=16 MHz \? 50
o 30 f=12 MHz 8 40 LEE:Rab-
° 20 f=10 MHz = 30
f=8MHZ] 20
10 f=4MHz { 10
0 f=2MHz 0 ] ] ]
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vce (V) Vee (V)
lccs — Vee lccts — Vee

Tp = +25°C, external clock operation f = Internal operation frequency

Tp = +25°C, external clock operation f = Internal operation frequency

35 50
30 45
25 f = 24 MHz ;‘g
< 5 / f =20 MHz < a0
£ s f=16 MHz @ 25

@ 15 3

8 f=12 MHz 3 20
2 f=10 MHz © s

f=8MHz" 10 f=8kHz
5 f = 4 MHz— 5
0 f= 2 MHz :

2.5 35 4.5 5.5 6.5 25 35 4.5 5.5 6.5
Vce (V) Vce (V)

lcts — Vee lcct — Vee

Tp = +25°C, external clock operation f = Internal operation frequency|

400 20
350 18
300 16
2 250 f=2 MHz z 14
e 312
s 200 5 10
& 150 o 8
100 i =8 kHz
50 2
O L L L L 0 L L L L
2.5 3.5 4.5 55 6.5 25 3.5 4.5 55 6.5
Vce (V) Ve (V)
lctspLe — Vee lccn — Vee
Tp = +25°C, external clock operation f = Internal operation frequency
Tp = +25°C, stopped
10 10
9 9
8 8
< 7 7
E s < g
¢ 5 T
- O 4
b g f= 24 MHz ° .
O
L 5 2 -
1 1
0 L L L L 0 L L L L
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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B MBO0F342E, MB90F342ES, MB90F342CE, MB90F342CES

lcc — Vee

Tp = 1+25°C, external clock operation f = Internal operation frequency|Tp

lccL — Vee
= +25°C, external clock operation f = Internal operation frequency

T, = 1+25°C, external clock operation f = Internal operation frequency

70 100
90
60
f=24 MHz 80
el f= 8 kHz
%0 7 =20 MHz 7
< 40 f=16 MHz- < 60
£ o 2 50
~ 30 f=12 MHz { 3 40
8 f=10 MHz o
- 20 f=8 MHz— 30
20
10 f=4 MHz_}
f=2MHz 10
0 L L L L O L L L L
25 35 45 55 6.5 25 35 45 55 6.5
Vee (V) Vee (V)
lccs — Vee lccs — Vee
Tp = 1+25°C, external clock operation f = Internal operation frequency| Ty = +25°C, external clock operation f = Internal operation frequency
35 50
45
30 f f=24 MHz 40
25
. 7 f =20 MHz =z 3
< oo / f=16 MH g_ 30
£ / - 10Nz @ 25
8 15 f=12 MHz 3] 20
° f=10 MHz o
10 f = 8 MHz—] 15 f = 8 kHz ]
10
f=4MHz_} 5
f=2MHz
0 . . . . 0 . . . A
25 3.5 4.5 5.5 6.5 25 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
lcts — Vee lcct — Vee

Tp = 1+25°C, external clock operation f = Internal operation frequency

400 20
350 18
300 16
f=2MHz 14
—~ 250 < 12
3200 N
= =
150 3 8
100 i =8 kHz
50 2
0 L L L L 0 1 1 1 1
25 3.5 4.5 55 6.5 25 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
lctspLe — Vee lccn — Vee
Tp = +25°C, external clock operation f = Internal operation frequency
Tp = +25°C, stopped
10 10
9 9
8 8
z 7 7
g © < g
< 4 2
© I
] S 4
g g f= 24 MHz °
(_'3 2 2 /
1 1
O L L L L Q ] ] L L
25 35 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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Part number Package Remarks

MB90346EPF
MB90346ESPF 100-pin plastic QFP
MB90346CEPF (FPT-100P-M06)
MB90346CESPF
MB90346EPMC
MB90346ESPMC 100-pin plastic LQFP
MB90346CEPMC (FPT-100P-M20)
MB90346CESPMC
MB90347EPF
MBY0347ESPF 100-pin plastic QFP
MB90347CEPF (FPT-100P-MO06)
MB90347CESPF
MB90347EPMC
MB90347ESPMC 100-pin plastic LQFP
MB90347CEPMC (FPT-100P-M20)
MB90347CESPMC
MB90348EPF
MBY0348ESPF 100-pin plastic QFP
MB90348CEPF (FPT-100P-MO06)
MB90348CESPF
MB90348EPMC
MB90348ESPMC 100-pin plastic LQFP
MB90348CEPMC (FPT-100P-M20)
MB90348CESPMC
MB90349EPF
MB90349ESPF 100-pin plastic QFP
MB90349CEPF (FPT-100P-M06)
MB90349CESPF
MB90349EPMC
MBY0349ESPMC 100-pin plastic LQFP
MB90349CEPMC (FPT-100P-M20)
MB90349CESPMC
MBY0OV340E-101CR 299-pin ceramic PGA For evaluation
MB90V340E-102CR (PGA-299C-A01)
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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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intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress
hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to
modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users
(either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation
of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. ltis
the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress products
are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
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 reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
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