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

82

128KB (128K x 8)
Mask ROM

6K x 8

3.5V ~ 5.5V

A/D 16x8/10b
External

-40°C ~ 105°C (TA)
Surface Mount
100-LQFP
100-LQFP (14x14)
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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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P04/AD04/INT12 [] 81 50 [ ] P75/INT5
PO5/ADO5/INT13 [ 82 49 [ ] P74/INT4
P0O6/AD06/INT14 [ ]| 83 48 [] P73/INT3
P07/ADO7/INT15 [| 84 47 ] P72/INT2
P10/ADOS/TIN1 [] 85 46 [ ] P71/INT1
P11/AD09/TOT1 ]| 86 45 [ ] P70/NTO
P12/AD10/SIN3/INT11R [ ] 87 44 [ vss
P13/AD11/SOT3 [ | 88 QFP - 100 43 [ P67/AN7/PPGE(F)
P14/AD12/SCK3 [ | 89 42 [] pe6/ANG/PPGC(D)
Vee [] 90 41 [] P65/AN5/PPGA(B)
Vss [ 91 40 [ ] P64/AN4/PPGS8(9)
X1 [] 92 39 [ ] P63/AN3/PPG6(7)
X0 [] 93 38 |_] P62/AN2/PPGA(5)
P15/AD13 [ | 94 37 [ ] Pe1/AN1/PPG2(3)
P16/AD14 [ ] 95 36 [_] P6O/ANO/PPGO(1)
P17/AD15 [ | 96 35 | | Avss
P20/A16/PPGY(8) [] 97 34 | ] AVRL
P21/A17/PPGB(A) [ | 98 33 [] AVRH
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P23/A19/PPGF(E) [ | 100 31 [] p57/AN15
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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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m MB90341CE(S), MB90342CE(S), MBYOF342CE(S), MBIOF345CE(S), MBI0346CE(S), MBIOF346CE(S), MBI0347CE(S),
MBOOF347CE(S), MBI0348CE(S), MBY0349CE(S), MBIOF349CE(S)
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P04/ADO4/INT12 50 [] P75/AN21/INT5
PO5/ADO5/INT13 49 [] P74/AN20/INT4
PO6/ADO6/INT14 48 [] P73/AN19/INT3
PO7/ADO7/INT15 47 [ ] P72/AN18/INT2
P10/ADO8/TIN1 46 [ ] P71/AN17/INTA
P11/AD0O9/TOTA 45 [ ] P70/AN16/INTO
P12/AD10/SIN3/INT11R 44 [ vss
P13/AD11/SOT3 43 [ ] P67/AN7/PPGE(F)
P14/AD12/SCK3 42 | ] P66/AN6/PPGC(D)
Vee QFP - 100 41 [] P65/ANS/PPGA(B)
Vss 40 [] P64/AN4/PPG8(9)
X1 39 [ ] PB3/AN3/PPG6(7)
X0 3g [] P62/AN2/PPGA4(5)
P15/AD13 37 [ ] P61/AN1/PPG2(3)
P16/AD14 36 [] PEO/ANO/PPGO(1)
P17/AD15 35 [] Avss
P20/A16/PPG9(8) 34 | ] AVRL
P21/A17/PPGB(A) a3 [] AVRH
P22/A18/PPGD(C) [] 99 @@ 3o [ Avee
P23/A19/PPGF(E) [] 100 31 [] P57/AN15
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* 1 X0A, 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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(Continued)
(TOP VIEW)
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PO1/ADO1/INT9 | 76 50 []MD1
P02/AD02/INT10[ | 77 49 []MD2
PO3/ADO3/INT11[| 78 48 [] P75/AN21/INT5
P04/AD04/INT12[| 79 47 [ ] P74/AN20/INT4
PO5/ADOS/INT13[| 80 46 [ ] P73/AN19/INT3
P06/ADO6/INT14[| 81 45 [] P72/AN18/INT2
PO7/ADO7/INT15[ | 82 44 [7] P71/AN17/INT1
P10/ADO8/TINT [| 83 43 [] P70/AN16/INTO
P11/ADO9/TOT1 | 84 42 [Jvss
P12/AD10/SIN3/INT11R ]| 85 41 [7] P67/AN7/PPGE(F)
P13/AD11/SOT3 ]| 86 40 [ 7] P66/AN6/PPGC(D)
P14/AD12/SCK3 [| 87 39 [] P65/AN5/PPGA(B)
Vec[] 88 38 [] P64/AN4/PPG8(9
= LQFP - 100 ! ©
Vss[| 89 37 | ] P63/AN3/PPG6(7)
X1[] 90 36 | | P62/AN2/PPG4(5)
Xo[] 91 35 | ] P61/AN1/PPG2(3)
P15/AD13/SIN4 [| 92 34 [7] P6O/ANO/PPGO(1)
P16/AD14/SOT4 [| 93 33 | ] Avss
P17/AD15/SCK4 [| 94 32 ] AVRL
P20/A16/PPGO(8) [ | 95 31 [T AVRH
P21/A17/PPGB(A) [| 96 30 [] Avee
P22/A18/PPGD(C) | 97 29 ] P57/AN15/DA01
P23/A19/PPGF(E) [] 98 28 [] P56/AN14/DA00
P24/A20/INO [| 99 . 27 [] p55/AN13
P25/A21/IN1 [| 100 26 | | P54/AN12/TOT3
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*: XO0A, X1A : MB90V340E-102
P40, P41 MB90V340E-101

This pin assignment is for using MB90V340E-101/102 via probecable as MB90340E.
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Pin No. 1/10
1 2 Pin name Clrcugc Function
QFP100* LQFP100* type*
General purpose I/O pin. The register can be set to select whether to use a
P34 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
° 7 HRQ G Hold request input pin. This function is enabled when both the external bus
and the hold function are enabled.
ouT4 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P35 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
10 8 TNV G Hold acknowledge output pin. This function is enabled when both the external
HAK i
bus and the hold function are enabled.
OouUT5 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P36 pull-up resistor. This function is enabled either in single-chip mode or when the
external ready function is disabled.
" ° RDY G External ready input pin. This function is enabled when both the
external bus and the external ready function are enabled.
ouT6 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P37 pull-up resistor. This function is enabled either in single-chip mode or when the
clock output is disabled.
12 10 G Clock output pin. This function is enabled when both the
CLK
external bus and clock output are enabled.
ouT7 Waveform output pin for output compare
P40, P41 F Gen.eral pu.rpose /0 pl.ns..
1314 1 12 (devices with an S suffix in the part number and or MBO0V340E-101)
XO0A, X1A B OSC|.IIat|on.p|ns for sub clc?ck.
(devices without an S suffix in the part number and or MBO0V340E-102)
15 13 Vee — Power (3.5 V to 5.5 V) input pin
16 14 Vss — GND pin
17 15 c K This is the power supply stabilization capacitor This pin should be connected
to a ceramic capacitor with a capacitance greater than or equal to 0.1 LLF.
P42 General purpose I/O pin.
IN6 Trigger input pin for input capture.
18 16 RX1 F RX input pin for CAN1 Interface
(MB90341E/342E/F342E/F345E only)
INTOR External interrupt request input pin

Document Number: 002-04498 Rev. *A

(Continued)

Page 13 of 92




YPRESS MB90340E Series

Embedded in Tomorrow™

il
'Ink
@)

Pin No. 1/10
1 2 Pin name Clrcugc Function
QFP100* LQFP100* type*

P43 General purpose I/O pin.

19 17 IN7 E Trigger input pin for input capture.
X1 TX Output pin for CAN1

(MB90341E/342E/F342E/F345E only)

P44 General purpose I/O pin.

20 18 SDAO H Serial data 1/O pin for 12C (devices with a C suffix in the part number)
FRCKO Input pin for the 16-bit Free-run Timer O
P45 General purpose I/O pin.

21 19 SCLO H Serial clock I/0 pin for 12c (devices with a C suffix in the part number)
FRCKA1 Input pin for the 16-bit Free-run Timer
P46 General purpose I/O pin.

22 20 H >
SDA1 Serial data /O pin for I°C (devices with a C suffix in the part number)
P47 General purpose I/O pin.

23 21 H >
SCL1 Serial clock 1/0 pin for 1°C (devices with a C suffix in the part number)
P50 General purpose I/O pin.

24 22 AN8 (0] Analog input pin for the A/D converter
SIN2 Serial data input pin for UART2
P51 General purpose |/O pin.

25 23 AN9 Analog input pin for the A/D converter
SOT2 Serial data output pin for UART2
P52 General purpose I/O pin.

26 24 AN10 Analog input pin for the A/D converter
SCK2 Clock 1/0 pin for UART2
P53 General purpose I/O pin.

27 25 AN11 Analog input pin for the A/D converter
TIN3 Event input pin for the reload timer
P54 General purpose I/O pin.

28 26 AN12 Analog input pin for the A/D converter
TOT3 Output pin for the reload timer
P55 General purpose /0O pin.

29 27 il P
AN13 Analog input pin for the A/D converter
P56, P57 General purpose /O pins.

30, 31 28, 29 J
AN14, AN15 Analog input pins for the A/D converter

32 30 AVce K Analog power input pin for the A/D Converter

(Continued)
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Pin No. 110
1 2 Pin name Clrcu!;t Function
QFP100* LQFP100* type*
P84 General purpose |/O pin.
61 59 SCKO F Clock 1/O pin for UARTO
INT15R External interrupt request input pin
P85 General purpose I/O pin.
62 60 M purp P
SIN1 Serial data input pin for UART1
P86 General purpose I/O pin.
63 61 F puTP P
SOT1 Serial data output pin for UART1
P87 General purpose I/O pin.
64 62 F puTP P
SCK1 Clock 1/O pin for UART1
65 63 Vee — Power (3.5 V to 5.5 V) input pin
P90 to P93 General purpose I/O pins
67 to 70 65 to 68 F
PPG1, 3,5,7 Output pins for PPGs
P94 to P97 General purpose I/O pins
71to 74 69 to 72 F ; ; ion i
OUTO to OUT3 Waveform output pins for output compares. This function is enabled when
the OCU enables waveform output.
PAO General purpose I/O pin.
75 73 RX0 F RX input pin for CANO Interface
INT8R External interrupt request input pin
PA1 General purpose I/O pin.
76 74 F purP P
TXO0 TX Output pin for CANO
General purpose I/O pins. The register can be set to select whether to use
P00 to P07 : . Lo e )
a pull-up resistor. This function is enabled in single-chip mode.
77 to 84 75 to 82 G I/O pins for 8 lower bits of the external address/data bus.
ADOO to ADO7 This function is enabled when the external bus is enabled.
INT8 to INT15 External interrupt request input pins.
General purpose I/O pin. The register can be set to select whether to use a
P10 pull-up resistor.
This function is enabled in single-chip mode.
85 83 G -
ADOS I/O pin for the external address/data bus.
This function is enabled when the external bus is enabled.
TIN1 Event input pin for the reload timer

Document Number: 002-04498 Rev. *A
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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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Type Circuit Remarks

B CMOS level output
(loL =4 mA, loy =-4 mA)

|— Pout B CMOS hysteresis input (with function to disconnect
input during standby)

B Automotive input (with function to
Nout disconnect input during standby)

B A/D converter analog input

CMOS hysteresis
input

Automotive input

Standby control for
input shutdown

45— Analog input

B CMOS level output
(|0|_ =4 mA, IOH =4 mA)
P-ch Pout ® D/A analog output
B CMOS hysteresis input (with function to disconnect
input during standby)
N-ch |7 Nout
B Automotive input (with function to

disconnect input during standby)

R
CMOS hysteresis B A/D converter analog input
J input
Automotive input
Standby control for
input shutdown
45— Analog input
45— Analog output
T
Power supply input protection circuit
P-ch
K
N-ch

B A/D converter reference voltage power supply input
pin, with the protection

P-ch J_—— ANE circuit

L B Flash memory devices do not have a protection
AVR circuit against V¢ for pin AVRH

N-ch N ANE

Document Number: 002-04498 Rev. *A Page 21 of 92
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(Continued)
Type Circuit Remarks
B CMOS level output
(IOL =4 mA, IOH =-4 mA)
Pout B CMOS input (with function to disconnect input
during standby)
Nout B Automotive input (with function to
disconnect input during standby)
M
— CMOS input
— Automotive input
Standby control for
input shutdown
®m CMOS level output
PU”'Up control (|o|_ =4 mA, IOH =—4 mA)
B CMOS input (with function to disconnect input
w Pout during standby)
®  Automotive input (with function to
disconnect input during standby)
|7 Nout . . . .
B TTL input (with function to disconnect
input during standby)
N Programmable pull-up resistor: 50 kQ
DO-DQ— CMOS input approx
—EKD-DO'— Automotive input
> DO—DO— TTL input
Standby control for
input shutdown
B CMOS level output
(IOL =4 mA, IOH =-4 mA)
P-ch Pout m  CMOS input (with function to disconnect input
during standby)
B Automotive input (with function to
N-ch Nout disconnect input during standby)
R B A/D converter analog input
O
— CMOS input
— Automotive input
Standby control for
input shutdown
1
L™ Analog input
T

Document Number: 002-04498 Rev. *A Page 22 of 92
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5. Handling Devices

1.Preventing latch-up
CMOS IC may suffer latch-up under the following conditions:

B A voltage higher than V¢ or lower than Vgg is applied to an input or output pin.

B A voltage higher than the rated voltage is applied between V¢ and Vgg pins.

B The AV power supply is applied before the V¢ voltage.

Latch-up may increase the power supply current drastically, causing thermal damage to the device.

For the same reason, also be careful not to let the analog power-supply voltage (AVcc, AVRH) exceed the digital power-supply
voltage.

2.Handling unused pins
Leaving unused input terminals open may lead to permanent damage due to malfunction and latch-up; pull up or pull down the

terminals through the resistors of 2 k€2 or more.

3.Power supply pins (Vcc/Vss)

B [f there are multiple V¢ and Vgg pins, from the point of view of device design, pins to be of the same potential are connected
inside of the device to prevent malfunction such as latch-up.

To reduce unnecessary radiation, prevent malfunctioning of the strobe signal due to the rise of ground level, and observe the
standard for total output current, be sure to connect the V¢ and Vgg pins to the power supply and ground externally.

Connect V¢ and Vgg pins to the device from the current supply source at a possibly low impedance.

B As a measure against power supply noise, it is recommended to connect a capacitor of about 0.1 LLF as a bypass capacitor
between V¢ and Vgg pins in the vicinity of V¢ and Vgg pins of the device.

oVcce
©Vss

Wﬂﬂﬂ%

Vss

MB90340E
Vee Series Vee

Vss

%uuuu

WTTHT
H_IL_Iu

4.Mode Pins (MDO to MD2)
Connect the mode pins directly to V¢ or Vgg pins. To prevent the device unintentionally entering test mode due to noise, lay out the
printed circuit board so as to minimize the distance from the mode pins to V¢ or Vgg pins and to provide a low-impedance

connection.
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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
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8. 1/0 Map
Address Register Abbreviation | Access Resource name Initial value
000000y Port 0 Data Register PDRO R/W Port 0 XXXXXXXXg
000001y Port 1 Data Register PDR1 R/W Port 1 XXXXXXXXg
000002y Port 2 Data Register PDR2 R/W Port 2 XXXXXXXXg
000003} Port 3 Data Register PDR3 R/W Port 3 XXXXXXXXg
000004 Port 4 Data Register PDR4 R/W Port 4 XXXXXXXXg
000005y Port 5 Data Register PDR5 R/W Port 5 XXXXXXXXg
000006} Port 6 Data Register PDR6 R/W Port 6 XXXXXXXXg
000007y Port 7 Data Register PDR7 R/W Port 7 XXXXXXXXg
000008 Port 8 Data Register PDR8 R/W Port 8 XXXXXXXXg
000009 Port 9 Data Register PDR9 R/W Port 9 XXXXXXXXg
00000A Port A Data Register PDRA R/W Port A XXXXXXXXg
00000By Port 5 Analog Input Enable Register ADERS R/W Port 5, AID 11111111
00000CH Port 6 Analog Input Enable Register ADERG6 R/W Port 6, A/ID 11111111
00000Dy Port 7 Analog Input Enable Register ADER7 R/wW Port 7, AID 11111111
00000Ey Input Level Select Register 0 ILSRO R/W Ports XXXXXXXXg
00000F Input Level Select Register 1 ILSR1 R/W Ports XXXX0XXXg
000010y Port 0 Direction Register DDRO R/wW Port 0 00000000g
0000114 Port 1 Direction Register DDR1 R/wW Port 1 00000000g
000012y Port 2 Direction Register DDR2 R/wW Port 2 00000000g
000013y Port 3 Direction Register DDR3 R/wW Port 3 00000000g
000014y Port 4 Direction Register DDR4 R/wW Port 4 00000000g
000015y Port 5 Direction Register DDR5 R/wW Port 5 00000000g
0000164 Port 6 Direction Register DDRG6 R/wW Port 6 00000000g
000017y Port 7 Direction Register DDR7 R/wW Port 7 00000000g
000018y Port 8 Direction Register DDRS8 R/wW Port 8 00000000g
000019y Port 9 Direction Register DDR9 R/wW Port 9 00000000g
00001Ay Port A Direction Register DDRA R/wW Port A 00000100g
00001By Reserved
00001CH Port 0 Pull-up Control Register PUCRO R/wW Port 0 00000000g
00001Dy Port 1 Pull-up Control Register PUCR1 R/wW Port 1 000000005
00001E Port 2 Pull-up Control Register PUCR2 R/W Port 2 000000005
00001F4 Port 3 Pull-up Control Register PUCR3 W, RIW Port 3 00000000g
(Continued)
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Address Register Abbreviation | Access | Resource name | Initial value
000020y | Serial Mode Register 0 SMRO W,R/W 000000005
000021y | Serial Control Register 0 SCRO W,R/W 00000000g
000022, | Reception/Transmission Data Register 0 RDRO/TDRO R/W 000000005
000023, | Serial Status Register 0 SSRO R,R/W 00001000
000024, E)é;eig?eidOCommunication Control ECCRO EW UARTO 000000XXg
000025, | Extended Status/Control Register 0 ESCRO R/wW 00000100g
000026y | Baud Rate Generator Register 00 BGRO00O R/wW 00000000g
000027y |Baud Rate Generator Register 01 BGRO1 R/wW 000000005
000028, | Serial Mode Register 1 SMR1 W,R/W 00000000
000029y | Serial Control Register 1 SCR1 W,R/W 00000000g
00002A | Reception/Transmission Data Register 1 RDR1/TDR1 R/W 000000005
00002By, | Serial Status Register 1 SSR1 R,R/W 00001000g
00002C,, E)étg(—:‘irs]?;d100mmunication Control ECCR1 E/w UART1 000000XXg
00002Dy | Extended Status/Control Register 1 ESCR1 R/wW 00000100g
00002Ey |Baud Rate Generator Register 10 BGR10 R/wW 000000005
00002F, |Baud Rate Generator Register 11 BGR11 R/wW 00000000g
000030y | PPG 0 Operation Mode Control Register PPGCO W,R/W 0X000XX1g
000031y | PPG 1 Operation Mode Control Register PPGC1 W,RIW 16-bit PPG 0/1 0X000001g
000032, | PPG 0/PPG 1 Count Clock Select Register PPGO1 R/W 000000X0g
000033y Reserved

000034y | PPG 2 Operation Mode Control Register PPGC2 W,RIW 0X000XX1g
000035, | PPG 3 Operation Mode Control Register PPGC3 W,R/W 16-bit PPG 2/3 0X000001g
000036y | PPG 2/PPG 3 Count Clock Select Register PPG23 R/wW 000000X0g
000037y Reserved

000038y | PPG 4 Operation Mode Control Register PPGC4 W,R/W 0X000XX1g
000039y | PPG 5 Operation Mode Control Register PPGC5 W,R/W 16-bit PPG 4/5 0X000001g
00003A, | PPG 4/PPG 5 Clock Select Register PPG45 R/W 000000X0g
00003By; | Address Detect Control Register 1 PACSR1 RIW Address Match 000000005
00003Cy | PPG 6 Operation Mode Control Register PPGC6 W,RIW 0X000XX1g
00003Dy | PPG 7 Operation Mode Control Register PPGC7 W,R/W 16-bit PPG 6/7 0X000001g
00003Ey | PPG 6/PPG 7 Count Clock Control Register PPG67 R/wW 000000X0g
00003F, | Reserved
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Address Register Abbreviation | Access Resource name Initial value
007900y Reload Register LO PRLLO R/W XXXXXXXXg
007901y Reload Register HO PRLHO R/W XXXXXXXXg

16-bit PPG 0/1
007902y Reload Register L1 PRLL1 R/W XXXXXXXXg
007903 Reload Register H1 PRLH1 R/W XXXXXXXXg
007904 Reload Register L2 PRLL2 R/W XXXXXXXXg
007905y Reload Register H2 PRLH2 R/W XXXXXXXXg
16-bit PPG 2/3
007906} Reload Register L3 PRLL3 R/W XXXXXXXXg
007907y Reload Register H3 PRLH3 R/W XXXXXXXXg
007908y Reload Register L4 PRLL4 R/W XXXXXXXXg
007909 Reload Register H4 PRLH4 R/W XXXXXXXXg
16-bit PPG 4/5
00790A Reload Register L5 PRLL5 R/W XXXXXXXXg
00790By Reload Register H5 PRLH5 R/W XXXXXXXXg
00790Cy Reload Register L6 PRLL6 R/W XXXXXXXXg
00790Dy Reload Register H6 PRLH6 R/W XXXXXXXXg
16-bit PPG 6/7
00790Ey Reload Register L7 PRLL7 R/W XXXXXXXXg
00790Fy Reload Register H7 PRLH7 R/W XXXXXXXXg
007910y Reload Register L8 PRLL8 R/W XXXXXXXXg
007911y Reload Register H8 PRLH8 R/W XXXXXXXXg
16-bit PPG 8/9
007912 Reload Register L9 PRLL9 R/W XXXXXXXXg
007913 Reload Register H9 PRLH9 R/W XXXXXXXXg
007914y Reload Register LA PRLLA R/W XXXXXXXXg
0079154 Reload Register HA PRLHA R/W XXXXXXXXg
16-bit PPG A/B
007916y Reload Register LB PRLLB R/W XXXXXXXXg
007917y Reload Register HB PRLHB R/W XXXXXXXXg
0079184 Reload Register LC PRLLC R/W XXXXXXXXg
007919y Reload Register HC PRLHC R/W XXXXXXXXg
16-bit PPG C/D
00791A4 Reload Register LD PRLLD R/W XXXXXXXXg
00791By Reload Register HD PRLHD R/W XXXXXXXXg
00791Cy Reload Register LE PRLLE R/W XXXXXXXXg
00791Dy Reload Register HE PRLHE R/W XXXXXXXXg
16-bit PPG E/F
00791E4 Reload Register LF PRLLF R/W XXXXXXXXg
00791Fy Reload Register HF PRLHF R/W XXXXXXXXg
007920y Input Capture 0 IPCPO R XXXXXXXXg
0079214 Input Capture 0 IPCPO R XXXXXXXXg
Input Capture 0/1
007922y, Input Capture 1 IPCP1 R XXXXXXXXg
007923 Input Capture 1 IPCP1 R XXXXXXXXg
(Continued)
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Address Register Abbreviation | Access Resource name Initial value
007948 R/W : XXXXXXXX
%! Timer 0/Reload 0 TMRO/TMRLRO 16-bit Reload 8
007949 R/W imer XXXXXXXXg
00794A R/W ; XXXXXXXX
" {Timer 1/Reload 1 TMR1/TMRLR1 16-bit Reload 8
00794By R/W Imer XXXXXXXXg
00794C R/W ; XXXXXXXX
" Timer 2/Reload 2 TMR2/TMRLR2 16-bit Reload 8
00794Dy R/W imer XXXXXXXXg
00794E R/W : XXXXXXXX
" Timer 3/Reload 3 TMR3/TMRLR3 16 it Reload 8
00794Fy R/W imer XXXXXXXXg
007950y Serial Mode Register 3 SMR3 W,R/W 000000005
007951y Serial Control Register 3 SCR3 W,R/W 00000000g
007952, | Reception/Transmission Data RDR3/TDR3 RIW 000000005
Register 3
007953y Serial Status Register 3 SSR3 R,R'W UART3 00001000g
Extended Communication Control R,W,
007954 Register 3 ECCR3 RIW 000000XXg
007955y Extended Status Control Register ESCR3 R/wW 00000100g
007956y Baud Rate Generator Register 30 BGR30 RW 000000005
007957y Baud Rate Generator Register 31 BGR31 R/W 00000000g
007958 Serial Mode Register 4 SMR4 W,R/W 000000005
007959 Serial Control Register 4 SCR4 W,R/W 000000005
007957, | Reception/Transmission Data RDR4/TDR4 RIW 000000005
Register 4
00795BH Serial Status Register 4 SSR4 R,R/W UART4 000010005
Extended Communication Control R,W,
00795CH Register 4 ECCR4 RIW 000000XXg
00795Dy Extended Status Control Register ESCR4 R/W 00000100g
00795Ey Baud Rate Generator Register 40 BGR40 R/W 00000000g
00795F Baud Rate Generator Register 41 BGR41 R/W 000000005
007960y
to Reserved
00796By
00796CH Clock Output Enable Register CLKR R/wW Clock Monitor XXXX0000g
00796Dy Reserved
00796Ey CAN Direct Mode Register CDMR R/W CAN Clock sync XXXXXXX0g
00796Fy CAN Switch Register CANSWR R/W CAN 0/1 XXXXXX00g
(Continued)
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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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11.4.7 Ready Input Timing

(Tpo =—40°C to +105°C, Ve = 5.0 V £ 10%, Vgg = 0.0 V, fop< 24 MHz)
= - = Test Rated Value . = g
arameter Symbo in Condition Min Max Unit emarks
45 — ns fcp = 16 MHz
RDY setup time trRyHs RDY
— 32 — ns fcp =24 MHz
RDY hold time tRYHH RDY 0 — ns

Note:

: If the RDY setup time is insufficient, use the auto-ready function.

CLK

ALE

24V

RD/WR

-
Py
=<
I
w
A
A

RDY
When WAIT is not used.

RDY
When WAIT is used.
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11.4.8 Hold 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
Min Max
Pin floating —> HAK { time txHAL HAK 30 tcp ns
HAK T time —> Pin valid time thany HAK tcp 2 tcp ns
Note: : There is more than 1 cycle from when HRQ reads in until the HAK is changed.
— A
HAK \ 24V
08V-y
le——— txHAL ——» le—— tHAHV — |
, X 24V Hi-z 24 v
Each pin
7l 0.8V 0.8 V!‘
Page 64 of 92
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11.4.13 I2C Timing

(Tp =—40°C to +105°C, Voo = 5.0 V £ 10%, Vgg = 0.0 V)

- Standard-mode | Fast-mode*’ )
Parameter Symbol Condition : - Unit
Min Max Min Max

SCL clock frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition - -
SDA! > SCL ¢ tHDSTA 4.0 0.6 Hs
“L” width of the SCL clock tLow 47 — 1.3 — Us
“H” width of the SCL clock thicH 4.0 — 0.6 — s
Set-up time (repeated) START condition - -
SCL T — SDA ¢ 'susTA  |R=17ko, 4.7 0.6 Hs
Data hold time t C=50pF 0 3.45+3 0 0.9*
SCL - SDA 1 HDDAT : : Hs
Data set-up time _ _
SDA 1 - sCL 1 tsupat 250 100 ns
Set-up time for STOP condition _ _
SCL T — SDA 1 tsusto 4.0 0.6 Hs
Bus free time between a STOP and START condition |tgyg 4.7 — 1.3 — Us

*1:For use at over 100 kHz, set the machine clock to at least 6 MHz.
*2:R,C: Pull-up resistor and load capacitor of the SCL and SDA lines.
*3:The maximum typpar Meets the requirement that it does not extend the “L” width (t_ o) of the SCL signal.
*4:A Fast-mode I°C-bus device can be used in a Standard-mode 1°C-bus system, but the requirement tsupaT = 250 ns must then be

met.

Y Vi
SDA
Vi VL
> < —»
tLow tsupar
_\» ViH ViH \ Vi
SCL
Vi Vi Vi
—» | —» | PjtHicH €
tHDSTA tHDDAT tsusTa

W

ViH ViH
Vi
. —P s
‘ tHDSTA teus
N/ IH [ \ ViH -
Ab 47
tsusto

Document Number: 002-04498 Rev. *A

Page 72 of 92



YPRESS

il
'Ink
@)

MB90340E Series

Embedded in Tomorrow™

B MBO0F345E, MBO0F345ES, MBO0F345CE, MBO0F345CES

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

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

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

70 100
90
60 / f=24 MHz 80
50 7 f=20 MH 70 (=8
= Z —
< 40 e f=16 MHz | < 60
// ) = 50
§’30 f=12 MHz 1 o 40
8 f=10 MHz o
= 20 f=8MHz— 30
20
1 f=4MHz_|
0 f=2MHz 10
0 L L L L 0 L L 1 1
25 3.5 4.5 55 6.5 2.5 3.5 4.5 55 6.5
NTe o NN VCC (V)
lccs — Vee lccLs — Vee
Tp = +25°C, external clock operation f = Internal operation frequency Tp = +25°C, external clock operation f = Internal operation frequency
35 50
45
30 — f=24 MHz 40
3 7~ f=20 MHz 35
< 20 f=16 MH <
c / = z <<
= 3 25
8 15 f=12 MHz TIJ/ 20
f=10 MHz pu] _
2 10 f = 8 MHz] 8 15 f=8kHz
5 f=4MHz 10
f=2MHz 5
0 L L 1 1 0 L L L L
25 35 45 5.5 6.5 2.5 3.5 4.5 55 6.5
Vee (V)
lcts — Vee lcct — Vee

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

400 20
350 18
800 f=2MH 1‘?
— = Z —
<:(L 250 <1 12
‘;)’ 200 5 10
5 150 o8
100 i f=8kHz
50 P
0 ] ] ] ] O ] L L L
25 3.5 4.5 55 6.5 25 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
lctspLLs — Vee lccH — Vee
Tp = +25°C, external clock operation f = Internal operation frequency Tp = +25°C, stopped
10 10
9 9
8 8
< 7 ~ 7
E 6 Ls
g 5 T 5
= Q
o 4
2 f=24 MHz o
o 3 3 —
2 2
1 1
0 L L L L O L L L L
2.5 3.5 4.5 5.5 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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