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Datasheet

MOS INTEGRATED CIRCUIT
 µPD70F3461

DESCRIPTION

This device is a new, powerful NEC 32-bit RISC microcontroller with embedded FlexRay communica-
tion interface. With its high performance, large memory size and fully-fledged communication inter-
faces it is especially well suited for high end gateway and other body applications in the automotive
area. This microcontroller extends the widely used NEC V850 family into the high performance range
and supports with its FlexRay interface and the MediaLB™ interface the upcoming new standards for
communication inside automotive.It is optimized for gateway applications featuring control of up to 6
CAN as standard interfaces in the automotive area. With the embedded MediaLB™ interface this
device opens a new possibility to connect to the MOST® world, offering a very high data throughput
espc. for asynchronous data transfer. The Timer structure is suitable for most body applications by
offering high number of input capture and PWM outputs. The new Multi LIN Master macro can connect
all 6 LIN channel in a very efficient way, with a minimum CPU interaction. With these features the
device fits also to many body applications.

• 32-bit RISC CPU with Harvard Architecture
- Floating Point Unit

• Internal Flash: 512 KB
• Internal RAM: 60 KB
• Data Flash: 32 KB
• Advanced Safety features

- CRC modul
• FlexRay:

- Bosch Eray V.2.1
- 2 channel

• Full-CAN Interface: 6 channel
• 3-wire MediaLB interface
• Multi LIN Master
• Serial Interfaces: 11 channels

- 3-wire mode: 4 channels
- UART mode: 6 channels (LIN compatible)
- I²C mode: 1 channel

• Timers:   9 channels
- 16-bit capture/compare timer: 7 channel
- Watch timer: 1 channel
- Window Watchdog timer: 1 channel
- Motor Control: 1 channel

• Non multiplexed 16 bit businterface

• 10-bit resolution A/D Converter: 10 channel
• I/O lines: 105
• External Interrupts: 15 + NMI
• Power supply voltage range: 

- Isolated Area: +4.5V to +5.5V
- Main Area: +3.0 V to +3.6 V

• Frequencies: 
- Main CPU frequency: 80 MHz
- Main OSC: 16MHz
- Sub clock: 32KHz
- Low-frequency internal oscillator:

- 240KHz (-50 / +100%)
- High-speed internal oscillator:

- 6.8 MHz
• Power save mode support functionality
• Temperature range: 

-  -40°C to +105°C
• µPD70F3461
• Package:

- 144-pin plastic QFP, 0.5 mm pin-pitch 
      (20 × 20 mm)

ORDERING INFORMATION

Device Part Number Package Flash RAM

V850E/CAG4-M µPD70F3461 LQFP144 20 × 20 mm 512 KB 60 KB

FEATURE
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INTERNAL BLOCK DIAGRAM OF V850E/CAG4-M - µPD70F3461
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PIN IDENTIFICATION  

A00-A19 External memory interface address bus REGC30-REGC32 3V Regulator Output

ADTRG0 ADC tr igger input REGC50 5V Isolated Area Regulator output

ANI00-ANI09 ADC input REGON Isolated Area Power Save Mode Control

AVDD ADC power supply RESET Isolated Area RESET input

AVREF ADC reference vol tage RXDD0-RXDD5 UARTD0-UARTD5 receive data

AVSS Analog ground SCKB0-SCKB1 Serial Interface CSIB0-CSIB1 clock l ine

BVDD30-BVDD32 3V I /O port  supply vol tage SCKE0-SCKE1 Serial Interface CSIE0-CSIE1 clock l ine

BVSS30-BVSS32 3V I /O port   ground SCSCE00-SCSCE07 CSIE0 chip select

BVSS50 5V Isolated Area Ground SCSCE10-SCSCE13 CSIE1 chip select

CS0-CS3 Ext.  memory interface chip select signals SIB0-SIB1 CSIB0-CSIB1 data input

D00-D15 External memory interface data bus SIE0-SIE1 CSIE0-CSIE1 data input

DCK N-Wire interface clock SOB0-SOB1 CSIB0-CSIB1 data output

DDI N-Wire I /F debug data input SOE0-SOE1 CSIE0-CSIE1 data output

DDO N-Wire interface debug data output SSB1 CSIB1 slave select input

DMS N-Wire I /F debug mode select input TEVTAA0-TEVTAA3 Timer TAA0-TAA3 event input

DRST N-Wire debug interface reset TEVTAB0-TEVTAB1 Timer TAB0-TAB1 event input

ERROR MediaLB external ERROR status input TIAA00-TIAA30 Timer TAA00-TAA30 capture tr igger

FCRX0-FCRX6 CAN0-CAN6 Receive Data TIAA01-TIAA31 Timer TAA01-TAA31 capture tr igger

FCTX0-FCTX5 CAN0-CAN5 Transmit  Data TIAB00 -  TIAB03 Timer TAB0 capture tr igger input

FLMD0 Flash wri t ing control TIAB10 -  TIAB13 Timer TAB1 capture tr igger input

FLMD1 Mode control  1 TOAA00-TOAA30 Timer TAA00-TAA30 pulse signal output

FRXDA-FRXDB FlexRay channel A&B receive data TOAA01-TOAA31 Timer TAA00-TAA30 pulse signal output

FSTPWT Interrupt signal f rom external  FlexRay TOAB00- TOAB03 Timer TAB0 pulse signal output

FTINT0 Interrupt signal f rom internal  FlexRay TOAB10- TOAB13 Timer TAB1 pulse signal output

FTXDA-FTXDB FlexRay channel A&B transmit data TOAB0B1 - TOAB0B3 Motor Control  ouput signal

FTXENA-FTXENB FlexRay channel A&B transmit perm. TOAB0T1 -  TOAB0T3 Motor Control  ouput signal

ICL IIC clock TTRGAA0-TTRGAA3 Timer TAA0-TAA3 tr igger input

IDAT IIC data TTRGAB0-TTRGAB1 Timer TAB0-TAB1 tr igger input

INICRST MediaLB RESET output TXDD0-TXDD5 UARTD0-UARTD5 transmit data

INTP0-INP14 External interrupts TXGAIN MediaLB FOT TxGAIN output

MCLK MediaLB clock input VDD30-VDD32 3V Main Supply Voltage

MDAT MediaLB data VDD50 5V Isolated Area Supply Voltage

MRESET Main Area RESET input VSS30-VSS32 3V Main Ground

MSIG MediaLB signal VSS50 5V Isolated Area Ground

MVDD Memory interface power supply WAIT Ext.  memory interface data wait request

MVSS memory interface ground WDTOUT Isolated Area Watchdog Timer Status

NMI Non-maskable interrupt WRH Ext.  memory interface wri te high strobe

P60-P61 Isolated Area Wake-Up input WRL Ext.  memory interface wri te high strobe

P62-P63 Isolated Area Output X1-X2 Main osci l lator terminals

RD External memory interface read strobe XT1-XT2 Subclock osci l lator terminals
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PIN CONFIGURATION

• 144-Pin Plastic LQFP (fine pitch) (20 mm × 20 mm) (Top View)
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Pin Functions

Port group 
name

Port 
name

Alternative outputs Alternative inputs
Pin 

group
Pin 

location

6a
P60 - P60 / INTP13

10

1

P61 - P61 / INTP14 2

a
WDTOUT - 3

REGON - 4

6a
P62 P62 - 5

P63 P63 - 6

- AVSS 7

- AVDD 8

- AVREF 9

- ANI09

8

10

- ANI08 11

- ANI07 12

- ANI06 13

- ANI05 14

- ANI04 15

- ANI03 16

- ANI02 17

- ANI01 18

- ANI00 19

4 P46 - AADTRG0 / INTP0

1A

20

0

P00 - FCRX0 21

P01 FCTX0 - 22

P02 - FCRX1 23

P03 FCTX1 - 24

P04 TOAB00 FCRX2 / TIAB00 25

P05 FCTX2 / TOAB01 / TOAB0B1 TIAB01 26

P06 TOAB02 / TOAB0B2 FCRX3 / TIAB02 / TEVTAB0 27

P07 FCTX3  / TOAB03 / TOAB0B3 TIAB03 / TTRGAB0 28

- BVDD30 29

- BVSS30 30

1

P10 TOAA00  /  TOAB0T1 FCRX4 / TIAA00 / TEVTAA0

1A

31

P11 FCTX4 / TOAA01  / TOAB0T2 TIAA01 / TTRGAA0 32

P12 TOAB0T3 FCRX5 33

P13 FCTX5 - 34

P14 - NMI 35

P15 MDAT MDAT

2

36

P16 MSIG MSIG 37

P17 - MCLK 38
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4

P40 SCKE0 SCKE0 / ERROR

1B

39

P41 INICRST SIE0 / INTP1 40

P42 SOE0/TXGAIN INTP2 41

P43 SCKB1 / ICL ICL 42

P44 IDAT SIB1 / IDAT 43

- VDD31 44

REGC31 - 45

- VSS31 46

2

P20 SOB1 FTINT0 / INTP3

3

47

P21 - FSTPWT / SSB1 / INTP4 48

P22 - FRXDB / INTP5 49

- BVDD31 50

- BVSS31 51

2

P23 FTXDB INTP6

3

52

P24 FTXENB INTP7 53

P25 - FRXDA 54

P26 FTXDA - 55

P27 FTXENA - 56

8

P80b - DRST / SIB0 6 57

P81 DDO / SOB0 -

1B

58

P82 SCKB0 DCK / SCKB0 59

P83 - DMS / RXDD0 60

P84 TXDD0 DDI 61

- VDD32 62

REGC32 - 63

- VSS32 64

CS PCS0 CS0 -

5A

65

CT

PCT4 RD - 66

PCT5 WRL - 67

PCT6 WRH - 68

- MVDD30 69

- MVSS30 70

DL

PDL0 D00 D00

5A

71

PDL1 D01 D01 72

PDL2 D02 D02 73

PDL3 D03 D03 74

PDL4 D04 D04

5B

75

PDL5 D05 D05 76

PDL6 D06 D06 77

PDL7 D07 D07 78

Port group 
name

Port 
name

Alternative outputs Alternative inputs
Pin 

group
Pin 

location
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- MVDD31 79

- MVSS30 80

DL

PDL8 D08 / TOAA30 D08 / TIAA30 / TEVTAA3

5B

81

PDL9 D09 / TOAA31 D09 / TIAA31 / TTRGAA3 82

PDL10 D10 / TOAB10 D10 / TIAB10 83

PDL11 D11 / TIAB11 D11 / TOAB11 84

PDL12 D12 / TOAB12 D12 / TIAB12 / TEVTAB1

5C

85

PDL13 D13 / TOAB13 D13 / TIAB13 / TTRGAB1 86

PDL14 D14 / SCKE1 D14 / SCKE1 87

PDL15 D15 D15 / SIE1 88

- MVDD32 89

- MVSS32 90

AL

PAL0 A00 -

5C

91

PAL1 A01 - 92

PAL2 A02 / SOE1 - 93

PAL3 A03 / SCSE10 - 94

PAL4 A04 / SCSE11 -

5D

95

PAL5 A05 / SCSE12 - 96

PAL6 A06 / SCSE13 - 97

PAL7 A07 / SCSE00 - 98

- MVDD33 99

- MVSS33 100

AL

PAL8 A08 / SCSE01 -

5D

101

PAL9 A09 / SCSE02 - 102

PAL10 A10 / SCSE03 - 103

PAL11 A11 / SCSE04 - 104

PAL12 A12 / SCSE05 -

5E

105

PAL13 A13 / SCSE06 - 106

PAL14 A14 / SCSE07 - 107

PAL15 A15 RXDD5 108

- MVDD34 109

- MVSS34 110

AH

PAH0 A16 / TXDD5 -

5E

111

PAH1 A17 INTP8 112

PAH2 A18 INTP9 113

PAH3 A19 INTP10 114

CS PCS1 CS1 FLMD1 115

5

P50 TOAA10 TIAA10 / TEVTAA1

1C

116

P51 TOAA11 / CS2 TIAA11 / TTRGAA1 117

P52 TOAA20 TIAA20 / TEVTAA2 118

P53 TOAA21 / CS3 TIAA21 / TTRGAA2 119

Port group 
name

Port 
name

Alternative outputs Alternative inputs
Pin 

group
Pin 

location
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4 P45 - INTP11 / FCRX6

1C

120

3
P30 TXDD4 WAIT 121

P31 - RXDD4 122

- VDD30 123

REGC30 - 124

- VSS30 125

- X1
7

126

- X2 127

- MRESET 4 128

- BVDD32 129

- BVSS32 130

3

P32 TXDD1 -

1C

131

P33 - RXDD1 132

P34 TXDD2 - 133

P35 - RXDD2 134

P36 TXDD3 - 135

P37 - RXDD3 / INPT12 136

a

- FLMD0 13 137

- VDD50 138

REGC50 - 139

- VSS50 140

- XT1
12

141

- XT2 142

- RESET 11 143

- BVSS50 144

a. Grey marked cells are located on the Isolated Area
b. P80 is an input only pin

Port group 
name

Port 
name

Alternative outputs Alternative inputs
Pin 

group
Pin 

location
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1. Electrical Specification : General

1.1 Absolute Maximum Ratings

TA = -40 ~ 105°C, 
Operation Modes: All
Duration: 15years
VSS5x = CVSS = VSS3x = AVSS0 = MVSS3X = 0V

Table 1-1: Absolute Maximum Ratings (1/2)

Parameter Symbol Test Conditions Ratings Unit

Supply voltage

VDD50 -0.5 to +6.5 V

VDD3X -0.5 to +4.6 V

AVDD -0.5 to +4.6 V

AVREF -0.5 to +4.6 V

MVDD3 -0.5 to +4.6 V

BVDD3 -0.5 to +4.6 V

AVSS -0.5 to +0.5 V

BVSS3 -0.5 to +0.5 V

BVSS5 -0.5 to +0.5 V

MVSS3 -0.5 to +0.5 V

Input voltage

Group 1 to 4, 6 VI1 VI1 < BVDD3+0.5V -0.5 to +4.6 V

Group 5 VI5 VI5 <  MVDD3+0.5V -0.5 to +4.6 V

Group 10, 11, 
13

VIIA VIIA < VDD5+0.5V -0.5 to +6.5 V

Analog input voltage Group 8 VIAD

VIAD < AVDD+0.3V
VIAD < AVREF+0.3V
VIAD > AVSS-0.3V

-0.5 to +4.6 V

Output voltage
Group 1 to 8 VO1 -0.5 to +4.6 V

Group 10 VO2 -0.5 to +6.5 V

Operating ambient 
temperature

TA Normal operating mode -40 to +105 °C

Storage 
temperature

TSTGB -40 to +125 °C
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High level 
output current

Group 1 IOH13 1 pin -3.0 mA

Group 1A IOHA1A Total -20 mA

Group 1B IOHA1B Total -20 mA

Group 1B IOHA1C Total -20 mA

Group 2 IOH2 1 pin -6.0 mA

Groups 1A & 2 IOHA1A2 Total -20.0 mA

Group 3 IOH3 1 pin -3 mA

Groups 1B & 3 IOHA1B3 Total -20 mA

Groups 1,2 & 3 IOHA123 Total -60 mA

Groups 5 IOH5 1 pin -3 mA

Group 5A IOHA5A Total -20 mA

Group 5B IOHA5B Total -20 mA

Group 5C IOHA5C Total -20 mA

Group 5D IOHA5D Total -20 mA

Group 5E IOHA5E Total -20 mA

Group 5 IOHA5 Total -100 mA

Group 10 IOH10 1 pin -3 mA

Group 10 IOHA10 Total -20 mA

Low level 
output current

Group 1 IOL13 1 pin 3.0 mA

Group 1A IOLA1A Total 20 mA

Group 1B IOLA1B Total 20 mA

Group 1B IOLA1C Total 20 mA

Group 2 IOL2 1 pin 6.0 mA

Groups 1A & 2 IOLA1A2 Total 20.0 mA

Group 3 IOL3 1 pin 3 mA

Groups 1B & 3 IOLA1B3 Total 20 mA

Groups 1,2 & 3 IOLA123 Total 60 mA

Groups 5 IOL5 1 pin 3 mA

Group 5A IOLA5A Total 20 mA

Group 5B IOLA5B Total 20 mA

Group 5C IOLA5C Total 20 mA

Group 5D IOLA5D Total 20 mA

Group 5E IOLA5E Total 20 mA

Group 5 IOLA5 Total 100 mA

Group 10 IOL10 1 pin 3 mA

Group 10 IOLA10 Total 20 mA

Table 1-1: Absolute Maximum Ratings (2/2)

Parameter Symbol Test Conditions Ratings Unit
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Cautions: 1. Do not directly connect output (or I/O) pins of IC products to each other, or to
VDD, VSS, and GND.

2. Product quality may suffer if the absolute maximum rating is exceeded even
momentarily for any parameter. That is, the absolute maximum ratings are rated
values at which the product is on the verge of suffering physical damage, and
therefore the product must be used under conditions that ensure that the abso-
lute maximum ratings are not exceeded. The ratings and conditions shown below
for DC characteristics and AC characteristics are within the range for normal
operation and quality assurance.

1.1.1 Injected Current Absolute Maximum Ratings

TA =-40 to +105°C

Cautions: 1. The total current includes the ouput current.
2. Product quality may suffer if the absolute maximum ratings are exceeded even

momentarily for any parameter.

Table 1-2: Injected Current: Abdolute Maximum Ratings

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Positive overload current

VIN > XVDDnx
a

a. XVDDnx: either BVDD3x with x = 0 to 2, MVDD3x with x = 0 to 4 or AVDD.

IINJPM

Digital input pins
Per pin 4 mA

Total VDDmx
b

b. VDDmx: either VDD3x with x = 0 to 2 or VDD50

100 mA

Analog input pins
Per pin 4 mA

Total AVDD 9 mA

Positive overload current

VIN < XVSSnx
c

c. XVSSnx: either BVSS3x with x = 0 to 2, MVSS3x with x = 0 to 4, BVSS50 or AVSS

IINJnM

Digital input pins
Per pin -4 mA

Total VDDmx
b -100 mA

Analog input pins
Per pin -4 mA

Total AVDD -9 mA
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1.2 Capacitance connected to REGCx

The device requires to connect capacitors with the following parameters to each of the pins REGC30,
REGC31, REGC32 and REGC50 individually.  

Note: The pins REGC30, REGC31, REGC32 and REGC50 must not be loaded externally 

1.3 I/O Capactitances

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 1-3: External Capacitance Requirements for REGCX

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Capacitance CREG 3.3 4.7 10.0 µF

ESR of capacitance CESR F0 = 100KHz 0.6 Ω

Table 1-4: I/O Characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input capacitance CI fC = 1MHz
unmeasured pins returned 
to 0

10 pF

Input/output capacitance,
all I/O pins

CIO 15 pF
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2. Electrical Specification : Device Clock Specifications

2.1 Main Oscillator Characteristics

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V
  

Figure 2-1: Main Oscillator Recommendations

Remark: Values of capacitors C1, C2 and the resistor R depend on used crystal and must be speci-
fied in cooperation with the manufacturer.

Cautions: 1. External clock input is prohibited.
2. Wire as follows in the area enclosed by the broken lines in the above figure to

avoid an adverse effect from wiring capacitance.
• Place the oscillation circuit as close as possible to X1 and X2 pins.
• Keep the wiring length as short as possible.
• Do not cross the wiring with the other signal lines.
• Do not route the wiring near a signal line through which a high fluctuating cur-
rent flows.
• Always make the ground point of the oscillator capacitor the same potential as
CVSS.
• Do not ground the capacitor to a ground pattern through which a high current
flows.
• Do not fetch signals from the oscillator.

Table 2-1: Main Oscillator Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Oscillation frequency fOSC 16a

a. With any other frequency Peripheral function can’t be guaranteed

MHz

Oscillation stabilization time b

b. TOST depends on the external crystal

Note: Please specify the oscillation stabilization time of the main oscillator TOST with the manufacturer
of the external quartz crystal.

TOST OSC MODE 10 ms

X1 X2

C1 C2

R
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2.2 Sub-Oscillator Characteristics

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V
  

Figure 2-2: Sub-Oscillator Recommendations

Remark: Values of capacitors CS1, CS2 and Resistor RS depend on used crystal and must be speci-
fied in cooperation with the manufacturer.

Cautions: 1. External clock input is prohibited.
2. Wire as follows in the area enclosed by the broken lines in the above figure to

avoid an adverse effect from wiring capacitance.
• Place the oscillation circuit as close as possible to X1 and X2 pins.
• Keep the wiring length as short as possible.
• Do not cross the wiring with the other signal lines.
• Do not route the wiring near a signal line through which a high fluctuating cur-
rent flows.
• Always make the ground point of the oscillator capacitor the same potential as
CVSS.
• Do not ground the capacitor to a ground pattern through which a high current
flows.
• Do not fetch signals from the oscillator.

Note: Please specify the oscillation stabilization time for the sub-oscillator TSOST with the manufac-
turer of the external quartz crystal.

Table 2-2: Sub-Oscillator Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Oscillation frequency fSOSC 32.500 32.768 33.000 KHz

XT1 XT2

CS1 CS2

RS
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2.3 Peripheral PLL Characteristics

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

2.4 CPU PLL Characteristics

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

2.5 Low-Frequency Internal Oscillator Characteristics

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 2-3: Peripheral PLL Characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Peripheral PLL lock-up time TPLT OSC MODE 400 µs

Peripheral PLL Output period jittera

a. TPOPJ is not tested in production. It is specified by design and ensured by evaluation.

TPOPJ -100 100 ps

Table 2-4: CPU PLL Characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit

CPU PLL lock-up time TCLT OSC MODE 400 µs

CPU PLL Output period jitter a

a. TCOPJ is not tested in production. It is specified by design and ensured by evaluation.

TCOPJ -100 100 ps

Table 2-5: CPU PLL Characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Low-frequency internal 
oscillator frequency

fLFIOSC 120 240 480 KHz

Low-frequency internal 
oscillator stabilization time a

a. TLFROST is not tested in production. It is specified by design and ensured by evaluation.

TLFIOST 20 µs
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2.6 High-Frequency Internal Oscillator Characteristics

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

2.7 CPU Clock

Ta =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

2.8 PLL Clock

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 2-6: CPU PLL Characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit

High-frequency internal 
oscillator frequency

fHFIOSC 5.88 6.78 8.00 MHz

High-frequency internal 
oscillator stabilization timea

a. THFROST is not tested in production. It is specified by design and ensured by evaluation.

THFIOST 200 µs

Table 2-7: CPU clock frequency

Clock Mode Symbol Conditions MIN. TYP. MAX. Unit

OSC mode, PLL 80 MHz

Table 2-8: PLL clock frequency

Clock Mode Symbol Conditions MIN. TYP. MAX. Unit

Peripheral Clock fPerph 80 MHz
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3. Electrical Specification : DC Characteristics

3.1 General DC Characteristics

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 3-1: Input Leakage Current

Parameter Symbol Pin group Conditions MIN. TYP. MAX. Unit

Input leakage
current, high

ILIH1 1 0 ≤ VI ≤ BVDD3X 3 µA

ILIH2 2 0 ≤ VI ≤ BVDD30 2 µA

ILIH3 3 0 ≤ VI ≤ BVDD31 3 µA

ILIH4 4 0 ≤ VI ≤ BVDD32 3 µA

ILIH5 5 0 ≤ VI ≤ MVDD3X 3 µA

ILIH6 6 0 ≤ VI ≤ BVDD31 500a

a. High input current is caused by permanent pull-down resistor at the input.

µA

ILIH8 8 0 ≤ VI ≤ AVDD 3 µA

ILIH10 10 0 ≤ VI ≤ VDD50 3 µA

ILIH11 11 0 ≤ VI ≤ VDD50 3 µA

ILIH13 13 0 ≤ VI ≤ VDD50 3 µA

Input leakage
current, low

ILIL1 1 0 ≤ VI ≤ BVDD3X -3 µA

ILIL2 2 0 ≤ VI ≤ BVDD30 -2 µA

ILIL3 3 0 ≤ VI ≤ BVDD31 -3 µA

ILIL4 4 0 ≤ VI ≤ BVDD32 -3 µA

ILIL5 5 0 ≤ VI ≤ MVDD3X -3 µA

ILIL6 6 0 ≤ VI ≤ MVDD31 -3 µA

ILIL8 8 0 ≤ VI ≤ AVDD -3 µA

ILIL10 10 0 ≤ VI ≤ VDD50 -3 µA

ILIL11 11 0 ≤ VI ≤ VDD50 -3 µA

ILIL13 13 0 ≤ VI ≤ VDD50 -3 µA
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3.2 Input/Output Level of pin groups

Following conditions are valid for all listed pin group input/output level:

- TA =-40 to +105°C
- VDD5X =  4.5 to 5.5V
- VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V

- VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Note: Internally all BVDD3x (x=0 to 2) and MVDD3y (y= 0 to 4) are connected. All mentioned supply
pins in this chapter has to be seen as main contribution and not as single supply!

3.2.1 Input/Output Level Pin Group 1: Main Area General Purpose Ports

These pins are supplied with BVDD3X with the same I/O characteristics. 
Pins of this pin group are:
• Group 1A (supplied by BVDD30):

- P00 to P07
- P46
- P10 to P14

• Group 1B (supplied by BVDD31):
- P40 to P44
- P81 to P84

• Group 1C (supplied by BVDD32):
- P30 to P37
- P45
- P50 to P53

3.2.2 Input/Output Level Pin Group 2: MediaLB Ports

These pins are supplied with BVDD30 with special MediaLB buffer characteristics. 
Pins of this pin group are:

- P15 to P17  

Table 3-2: Input/Output Level Pin Group 1

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH1 0.7 x BVDD3X BVDD3X+0.3 V

Input voltage,low VIL1 -0.5 0.3 x BVDD3X V

Output voltage, high VOH1 IOH = -3mA BVDD3X -1.0 V

Output voltage, low VOL1 IOL = 3mA 0.4 V

Pull-up resistora

a. Soft pull-up resistor

RPU1 10 50 100 KΩ

Table 3-3: Input/Output Level Pin Group 2

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH2 1.7 BVDD30+0.3 V

Input voltage,low VIL2 -0.5 0.7 V

Output voltage, high VOH2 IOH = -6mA 2.0 V

Output voltage, low VOL2 IOL = 6mA 0.4 V

Pull-up resistora

a. Soft pull-up resistor

RPU2 10 50 100 KΩ
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3.2.3 Input/Output Level Pin Group 3: FlexRay Ports

These pins are supplied with BVDD31 with the same I/O characteristics. 
Pins of this pin group are:

- P20 to P27 

3.2.4 Input/Output Level Pin Group 4: MRESET Pin 

These pins are supplied with BVDD32 with the same I/O characteristics. 
Pin of this pin group is:

- MRESET  

3.2.5 Input/Output Level Pin Group 5: External Bus Interface Ports

These pins are supplied with MVDD3X with the same I/O characteristics. 
Pins of this pin group are:
• Group 5A (supplied by MVDD30):

- PCS0
- PCT4 to PCT6
- PDL0 to PDL3

• Group 5B (supplied by MVDD31):
- PDL4 to PDL11

• Group 5C (supplied by MVDD32):
- PDL12 to PDL15
- PAL0 to PAL3

• Group 5D (supplied by MVDD33):
- PAL4 to PAL11

• Group 5E (supplied by MVDD34):
- PAL12 to PAL15
- PAH0 to PAH3
- PCS1
- FLMD1

Table 3-4: Input/Output Level Pin Group 3

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH3 0.7 x BVDD31 BVDD31+0.3 V

Input voltage,low VIL3 -0.5 0.3 x BVDD31 V

Output voltage, high VOH3 IOH = -3mA BVDD31 -1.0 V

Output voltage, low VOL3 IOL = 3mA 0.4 V

Pull-up resistora

a. Soft pull-up resistor

RPU3 10 50 100 KΩ

Table 3-5: Input/Output Level Pin Group 4

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH4 0.8 x BVDD32 BVDD32+0.3 V

Input voltage,low VIL4 -0.5 0.2 x BVDD32 V
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3.2.6 Input/Output Level Pin Group 6: Input-Only Port P80 

This pin is supplied with BVDD31 . 
Pin of this pin group is:

- P80, this pin is shared with N-Wire Reset (DRST) 

3.2.7 Input/Output Level Pin Group 10: Isolated Area General Purpose Ports

These pins are supplied with VDD50 with the same I/O characteristics. 
Pins of this pin group are:

- P60 to P63
- WDTOUT
- REGON 

Table 3-6: Input/Output Level Pin Group 5

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH5 0.7 x MVDD3X MVDD3X+0.3 V

Input voltage,low VIL5 -0.5 0.3 x MVDD3X V

Output voltage, high VOH5 IOH5 = -3mA MVDD3X -1.0 V

Output voltage, low VOL5 IOL5 = 3mA 0.4 V

Pull-up resistora

a. Soft pull-up resistor

RPU5 10 50 100 KΩ

Table 3-7: Input/Output Level Pin Group 6

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH6 0.7 x BVDD3X BVDD3X+0.3 V

Input voltage,low VIL6 -0.5 0.3 x BVDD3X V

Pull-down resistora

a. Permanent pull-down resistor

RPD6 10 50 100 KΩ

Table 3-8: Input/Output Level Pin Group 10

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH10 0.7 x VDD50 VDD50+0.3 V

Input voltage,low VIL10 -0.5 0.3 x VDD50 V

Output voltage, high VOH10 IOH = -3mA VDD50 -1.0 V

Output voltage, low VOL10 IOL = 3mA 0.4 V

Pull-up resistora

a. Soft pull-up resistor

RPU10 10 30 100 KΩ
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3.2.8 Input/Output Level Pin Group 11: Isolated RESET Pin 

These pins are supplied with VDD5X with the same I/O characteristics. 
Pin of this pin group is:

- RESET  

3.2.9 Input/Output Level Pin Group 13: Isolated Area FLMD0

These pins are supplied with VDD5X with the same I/O characteristics. 
Pin of this pin group is:

- FLMD0 

3.3 Supply Current

TA =-40 to +105°C
VDD50 =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V 

Table 3-9: Input/Output Level Pin Group 11

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH11 0.8 x VDD50 VDD50+0.3 V

Input voltage,low VIL11 -0.5 0.25 x VDD50 V

Table 3-10: Input/Output Level Pin Group 13

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH13 0.8 x VDD50 VDD50+0.3 V

Input voltage,low VIL13 -0.5 0.2 x VDD50 V

Table 3-11: Power Supply Current

Parameter Conditions
Supply 

Pinsa

a. n= 0 to 2

Symbol MIN. TYP.b

b. The typical value refers to Ta = 25°C, VDD50 = 5V and VDD3n = 3.3V

MAX. Unit

Supply

currentc

c. The port output current resulting from built-in pull-up or pull-down resistances is not included.

RUN mode 
(fCPU = 80MHz, PLL: 

on)

TA= 85°C
VDD3n IDD1MA 170

210 mA

TA= 105°C 260 mA

TA= 105°C VDD50 IDD1IA 1.2 mA

IDLE mode
(fOSC  = 16MHz) VDD3n IDD4MA 65 mA

Power down mode
main area power-off

isolated area  stand-by

TA= 25°C

VDD50 IDD5IA

55 µA

TA= 85°C 300 µA

TA= 105°C 600 µA
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3.4 Injected Current

3.4.1 DC Characteristics of Overload Current

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

3.4.2 A/D Converter Influenced by Injected Current on Adjacent Pin

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 3-12: Injected Current: DC Characteristics of Overload Current

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Positive overload current

VIN > XVDDn
a

a. XVDDnx: either BVDD3x with x = 0 to 2, MVDD3x with x = 0 to 4 or AVDD.

IINJP

Digital input pins
Per pin 1 mA

Total VDDmx
b

b. VDDmx: either VDD3x with x = 0 to 2 or VDD50

16 mA

Analog input pins
Per pin 1 mA

Total AVDD 4 mA

Positive overload current

VIN < XVSSnx
c

c. XVSSnx: either BVSS3x with x = 0 to 2, MVSS3x with x = 0 to 4, BVSS50 or AVSS

IINJnM

Digital input pins
Per pin -1 mA

Total VDDmx
b -16 mA

Analog input pins
Per pin -0.1 mA

Total AVDD -1 mA

Table 3-13: Injected Current: DC Characteristics of Overload Current

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Degradation of overall 

errora

a. These specifications are not tested in the outgoing inspection, but specified based on the device character-
ization

IINJPAD
b

b. Measurement condition: Current is injected into one pin of the DUT. Measurement of effect of this injected 
current is measured at adjacent pin.

Caution: The value given in table 3-13 stands for the degration by injected current on an adja-
cent pin. Therefore, this value is added to the specification of A/D converters overall
error defined seperatly as the electrical specifications (5. ”Electrical Specification
: AD Converter” on page 47)
If there is an increase leakage current, based on the negative currents injected into
the pin adjacent to the converted channel, the effect on the A/D converters accuracy
depends on the external analog source impedance.

±5 LSB

IINJNAD ±5 LSB
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4. Electrical Specification : AC Characteristics

AC Test Input Measurement Points, 

VIH = 0.7 x VDDxy
VIL = 0.3 x VDDxy

AC Test Output Measurement Points

VOH = 0.7 x VDDxy
VOL = 0.3 x VDDxy

Load Conditions

Caution: If the load capacitance exceeds 50 pF due to the circuit configuration, bring the load
capacitance of the device to 50 pF or less by inserting a buffer or by some other
means.

Measurement points�
V�IH�

V�IL�

V�IH�

V�IL�

Measurement points�
V�OH�

V�OL�

V�OH�

V�OL�

DUT Load on test

CL=50pF
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4.1 Reset of Main Area: MRESET Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Figure 4-1: MRESET timing

Figure 4-2: MRESET delay during VDD ramp-up

Table 4-1: Turning On / Interception Timing

Parameter Symbol Conditions MIN. TYP. MAX. Unit

 MRESET high-level width a

a. This signal high time is needed to ensure that the internal MRESET release operation starts.

tWMRSH 200 ns

MRESET low-level width b

b. This signal low time is needed to ensure that the internal MRESET is activated.
Reset pulses shorter than the given value may not be recognized by the device

tWMRSLIL 200 ns

MRESET pulse rejection c

c. The MRESET input incorporates an analog filter. Pulses shorter than this value will be ignored. 
Characteristic is not tested during production, it is ensured by design and will be evaluated.

tWMRRJ 50 100 200 ns

MRESET power up delay d

d. During ramp-up of the internal power supply (VDD of the main area) the release of 
MRESET has to be delayed until VDD and the main oscillator are stabilized.
Please also refer to chapter 2.1 on page 16.

tWMRPD 2 + TOST ms

tWMRSH tWMRSL

MRESET

REGC3x

MRESET

tWMRPD

tWMRGD

VDD3x
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4.2 Reset of Isolated Area: RESET Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Figure 4-3: RESET timing

Figure 4-4: RESET delay during VDD ramp-up

Table 4-2: Turning On / Interception Timing

Parameter Symbol Conditions MIN. TYP. MAX. Unit

 RESET high-level width a

a. This signal high time is needed to ensure that the internal RESET release operation starts.

tWRSH 300 ns

RESET low-level width b

b. This signal low time is needed to ensure that the internal RESET is activated.

tWRSLIL 300 ns

RESET pulse rejection c

c. The RESET input incorporates an analog filter. Pulses shorter than this value will be ignored. Char-
acteristic is not tested during production, it is ensured by design and will be evaluated.

tWRRJ 140 200 350 ns

RESET power up delay d

d. During ramp-up of the internal power supply (VDD of the main area) the release of RESET has to 
be delayed until VDD is stabilized.

tWRPD 2 ms

tWRSH
tWRSL

RESET

VDD5x

RESET

tWRPD
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4.3 Interrupt Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Remark: n = 0 to 14

Figure 4-5: Interrupt Timing

Table 4-3: Interrupt Timing

Parameter Symbol Conditions MIN. MAX. Unit

NMI input high level width a 

a. Pulses longer than this value will pass hte analog filter

tNIH 150 ns

NMI input low level width a tNIL 150 ns

NMI pulse rejection b

b. Pulses shorter than this value do not pass the analog input filter. This characteristic is not tested in 
production, it is ensured by design and evaluated.

tNIRJ 50 150 ns

INTPn input high level width a tITH 150 -

INTPn input low level width a tITL 150 ns

INTPn pulse rejection b tITRJ 50 150 -

NMI

INTPn
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4.4 Clocked Serial Interface B (CSIB) Characteristics

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 4-4: CSIB Characteristics (Master Mode)

Remark: n = 0, 1

Table 4-5: CSIB Characteristics (Slave Mode)

Remark: n = 0, 1

CBnSCK2 to CBnSCK0 ≠ 111B

Parameter Symbol MIN. MAX. Unit

SCKBn output clock cycle time tCYSKM 125 ns

SCKBn output high level width tWSKHM 0.5 tCYSKM - 10 ns

SCKBn output low level width tWSKLM 0.5 tCYSKM - 10 ns

SIBn input setup time (vs. SCKBn↑) tSSISKM 20 ns

SIBn input hold time (vs. SCKBn↑) tHSKSIM 10 ns

SOBn output delay (vs. SCKBn↓) tDSKSOM 10 ns

SOBn output hold time (vs. SCKBn↑) tHSKSOM 0.5 tCYSKM - 10 ns

CBnSCK2 to CBnSCK0 = 111B

Parameter Symbol MIN. MAX. Unit

SCKBn input clock cycle time tCYSKS 125 ns

SCKBn input high level width tWSKHS 0.5 tCYSKM - 10 ns

SCKBn input low level width tWSKLS 0.5 tCYSKM - 10 ns

SIBn input setup time (vs. SCKBn↑) tSSISKS 5 ns

SIBn input hold time (vs. SCKBn↑) tHSKSIS 10 ns

SOBn output delay (vs. SCKBn↓) tDSKSOS 25 ns

SOBn output hold time (vs. SCKBn↑) tHSKSOS tWSKHS ns
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Figure 4-6: CSIB Timing In Master Mode (CKP, DAP bits = 00B or 11B)

Figure 4-7: CSIB Timing In Master Mode (CKP, DAP bits = 01B or 10B)

Figure 4-8: CSIB Timing In Slave Mode (CKP, DAP bits = 00B or 11B)

tCYSKM

tWSKLM

tDSKSOM tHSKSOM

tSSISKM tHSKSIM

tWSKHM

SCKBn

SOBn

SIBn

tCYSKM

tWSKHM

tDSKSOM tHSKSOM

tSSISKM tHSKSIM

tWSKLM

SCKBn

SOBn

SIBn

tCYSKS

tWSKLS

tDSKSOS tHSKSOS

tSSISKS tHSKSIS

tWSKHS

SCKBn

SOBn

SIBn
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Figure 4-9: CSIB Timing In Slave Mode (CKP, DAP bits = 01B or 10B)

tCYSKS

tWSKHS

tDSKSOS tHSKSOS

tSSISKS tHSKSIS

tWSKLS

SCKBn

SOBn

SIBn
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4.5 Enhanced Queued Clocked Serial Interface (CSIE) Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Cautions: 1. All output pins used for CSIE application (CSIE0 [ports P40, P41] and CSIE1
[PDL14, PDL15] are connected to an external load of 50pF.

2. All chip select output pins for the CSIE (SCSE00 to 07 [PAL7 to 14] and SCSE10 to
13 [PAL3 to 6] are connected to an external load of 25pF.

Figure 4-10: CSIE AC Load Condition

Table 4-6: CSIE Characteristics (Master Mode)

Parameter Symbol MIN. MAX. Unit

Macro operation clock, cycle time tKCY 31.25 ns

SCKEn cycle time tKCYM 125 ns

SCKEn high level width tKWHM tKCYM/2 - 10 ns

SCKEn low level width tKWLM tKCYM/2 - 10 ns

SIEn input setup time (vs. SCKEn) tSSI 20 ns

SIEn input hold time (vs. SCKEn) tHSIM 10 ns

SOEn output delay (vs. SCKEn) tDSOM 20 ns

SOEn output hold time (vs. SCKEn) tHSOM tKCYM/2 - 10 ns

SCSEnm inactive (High) width 

CEnSIT=x
CEnOPE=0
CEnMD=x

tWSCSB0 tKCYM/2 - 10 ns

CEnSIT=x
CEnOPE=1
CEnMD=x

tWSCSB1 (CSIDLE + 0.5)*tKCYM - 10 ns

DUT

CSIE Application Load

CL=50pF (SIEn, SCLKn)
CL=25pF (SCSCE00 to 07,

             SCSCE10 to 13)CL
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Remark: n=0,1 
m=7-0(n=0),3-0(n=1)
CSSETUP,CSINTER: are set by register CEnOPT0
CSIDLE,CSHOLD: are set by register CEnOPT1

SCSEnm setup time (vs. 
SCKEn)

CEnSIT=x
CEnOPE=0
CEnIDL=x
CEnMD=0

tSSCSB0 tKCY - 10 ns

CEnSIT=x
CEnOPE=1
CEnIDL=0
CEnMD=0

tSSCSB1 tKCYM + tKCY - 10 ns

CEnSIT=x
CEnOPE=0
CEnWE=1
CEnCSM=1
CEnIDL=x
CEnMD=x

tSSCSB2

tKCYM / 2 + tKCY - 10 ns

CEnSIT=x
CEnOPE=1
(CEnIDL=0
and CS 
change)
CEnMD=X CSSETUP * tKCYM + tKCY - 10 ns

CEnSIT=x
CEnOPE=1
CEnIDL=1
CEnMD=X

SCSEnm hold time (vs. 
SCKEn)

CEnSIT=0
CEnOPE=0
CEnMD=x

tHSCSB0 tKCY - 10
ns

CEnSIT=1
CEnOPE=0
CEnMD=x

tHSCSB1 tKCYM/2 + tKCY - 10
ns

CEnSIT=0
CEnOPE=1
CEnMD=x

tHSCSB2 CSHOLD * tKCYM + tKCY - 10
ns

CEnSIT=1
CEnOPE=1
CEnMD=x

tHSCSB3
(CSHOLD + 0.5)* tKCYM + tKCY - 

10

ns

SCSEnm interframe time

CEnSIT=x
CEnOPE=1
CEnMD=x

tINTER CSINTER * tKCYM - 5
ns

CEnSIT=x
CEnOPE=0
CEnMD=x

- Not Applicable
ns

Table 4-6: CSIE Characteristics (Master Mode)

Parameter Symbol MIN. MAX. Unit
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Remark: n= 0,1

Table 4-7: CSIE Characteristics (Slave Mode) 

Parameter Symbol MIN. MAX. Unit

Macro operation clock, cycle time tKCY 31.25 ns

SCKEn cycle time tKCYS 125 ns

SCKEn high level width tKWHS tKCYS/2 - 10 ns

SCKEn low level width tKWLS tKCYS/2 - 10 ns

SIEn input setup time (vs. SCKEn) tSSIS 10 ns

SIEn input hold time (vs. SCKEn) tHSIS tKCY x 1.5 +10 ns

SOEn output delay (vs. SCKEn) tDSOS 20 ns

SOEn output hold time (vs. SCKEn) tHSOS tKCYS/2 - 10 ns
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Figure 4-11: CSIEn Timings

(a) [SCKEn/SIEn/SOEn] Pins In Master Mode: (CEnCTL1: CEnCKP/CEnDAP=0/0 or 1/1)

Remark: n= 0-1

(b) [SCKEn/SIEn/SOEn] Pins In Master Mode: (CEnCTL1: CEnCKP/CEnDAP=1/0 or 0/1)

Remark: n= 0-1

SCKEn

SOEn

SIEn

Clock

SCKEn

SOEn

SIEn
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(c) [SCKEn/SIEn/SOEn] Pins In Slave Mode: (CEnCTL1: CEnCKP/CEnDAP=0/0 or 1/1)

Remark: n= 0-1

(d) [SCKEn/SIEn/SOEn] Pins In Slave Mode: (CEnCTL1: CEnCKP/CEnDAP=1/0 or 0/1)

Remark: n= 0-1

SCKEn

SCKEn
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(e) Only In Master Mode (CEnCTL0:CEnSIT=0 & CEnCTL4:CEnOPE/CEnMD=0/0)

Remark: n= 0-1
m= 7(n=0),3(n=1)
CETnIC: CSIEn transfer end interrupt

(f) Only In Master Mode (CEnCTL0:CEnSIT=0 & CEnCTL4:CEnOPE/CEnMD=1/0)

Remark: n= 0-1
m= 7(n=0),3(n=1)
CETnIC: CSIEn transfer end interrupt

SCSEn[m-0]

SCKEn

CETnIC

continuous transfer start
(Sn output timing)

SCSEn[m-0]

SCKEn

CETnIC

(Sn output timing)
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(g) Only In Master Mode (CEnCTL0:CEnSIT=0 & CEnCTL4:CEnOPE/CEnMD=1/1)

Remark: n= 0-1
m= 7(n=0),3(n=1)
CETnIC: CSIEn transfer end interrupt

(h) Only In Master Mode (CEnCTL0:CEnSIT=1 & CEnCTL4:CEnOPE/CEnMD=0/0)

Remark: n= 0-1
m= 7(n=0),3(n=1)
CETnIC: CSIEn transfer end interrupt

SCSEn[m-0]

SCKEn

CETnIC

(Sn output timing)

SCSEn[m-0]

SCKEn

CETnIC

(Sn output timing)
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(i) Only In Master Mode (CEnCTL0:CEnSIT=1 & CEnCTL4:CEnOPE/CEnMD=1/0)

Remark: n= 0-1
m= 7(n=0),3(n=1)
CETnIC: CSIEn transfer end interrupt

(j) Only In Master Mode (CEnCTL0:CEnSIT=1 & CEnCTL4:CEnOPE/CEnMD=1/1)

Remark: n= 0-1
m= 7(n=0),3(n=1)
CETnIC: CSIEn transfer end interrupt

SCSEn[m-0]

SCKEn

CETnIC

(Sn output timing)

SCSEn[m-0]

SCKEn

CETnIC

(Sn output timing)



41 Datasheet U18578EE1V0DS00

µPD70F3461

4.6 I2C Characteristics

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 4-8: I2C Characteristics

Parameter Symbol Normal Mode Fast Mode Unit

MIN. MAX. MIN. MAX.

SCL0 clock frequency fCLK 0 100 0 400 kHz

Bus-free time (between stop/start conditions) tBUF 4.7 1.3 µs

Hold time a

a. At the start condition, the first clock pulse is generated after the hold time.

tHD:STA 4.0 0.6 µs

SCL0 clock low-level width tLOW 4.7 1.3 µs

SCL0 clock high-level width tHIGH 4.0 0.6 µs

Setup time for start/restart conditions tSU:STA 4.7 0.6 µs

Data hold time
CBUS compatible master

tHD:DAT

5.0 µs

I2C mode 0 b

b. The system requires a minimum of 300ns hold time internally for the SDA signal (at VIHmin of SCL0 
signal) in order to occupy the undefined area at falling edge of SCL0.

3.45 c

c. If the system does not extend the SCL0 signal low time (tlow), only the maximum data hold time 
(tHD:DAT) needs to be satisfied.

0 b 0.9 c µs

Data setup time tSU:DAT 250 100 d

d. The fast-speed-mode IIC bus can be used in a normal-mode IIC bus system. In this case, set the 
fast-speed-mode IIC bus so that it meets the following conditions:
- If the system does not extend the SCL0 signals low state hold time:
  tSU:DAT ≥250ns
- If the system extends the SCL0 signal low state hold time:
  Transmit the following data bit to the SDA0 line prior to releasing the SCL0 line
  (tRmax + tSU:DAT = 1000+250 ns = 1250ns : Normal mode IIC bus specification).

ns

STOP condition setup time tSU:STO 4.0 0.6 µs

Noise suppression e

e. Noise suppresion is only available in fast-speed mode.

tSP tIICLK 
f

f. tIICLK is the period of the IICLK supplied by the clock controller.

µs

Capacitive load of each bus line Cb 400 400 pF
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Figure 4-12: I2C Timing

SCL0

P

tSU: STA

tHD: STA

tLOW tHI GH

tBUF

SDA0

tSP

tR

tHD: DAT

tF

tSU: DAT

S

tHD: STA

Sr P

tSU: STO
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4.7 UARTD Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

4.8 CAN Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V 

4.9 FlexRay Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V 

Table 4-9: UARTD Timing

Parameter Symbol Conditions MIN. MAX. Unit

Transfer rate TUARTDn 312.5 Kbps

Table 4-10: CAN Timing

Parameter Symbol Conditions MIN. MAX. Unit

Transfer rate TaFCAN 1 Mbps

Table 4-11: FlexRay Timing

Parameter Symbol Conditions MIN. MAX. Unit

Transfer rate TFlexRay 10 Mbps
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4.10 MediaLB Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

The AC characterics of the MediaLB of following table is considered with a load capaticance of 40 pF.

Table 4-12: MediaLB Timing

Parameter Symbol Conditions MIN. TYP. MAX. Unit

MLBCLK operating frequencies fMCK

256 x FS at 44.0 KHz 11.264

MHz

256 x FS at 48.0 KHz 12.228

512 x FS at 44.0 KHz 24.576

512 x FS at 48.1 KHz 24.627

512 x FS PLL unlocked 25.600

MLBCLK rise time tMCKR 3 ns

MLBCLK fall time tMCKF 3 ns

MLBCLK cycle time tMCKC

256 x FS 81
ns

512 x FS 40

MLBCLK low time tMCKL

256 x FS 31.5 37
ns

256 x FS PLL unlocked 30 35.5

512 x FS 14.5 17
ns

512 x FS PLL unlocked 14 16.5

MLBCLK high time tMCKH

256 x FS 31.5 38
ns

256 x FS PLL unlocked 30 36.5

512 x FS 14.5 17
ns

512 x FS PLL unlocked 14 16.5

MLBCLK pulse width variation tMPWV a

a. Pulse width variation is measured at 1.25V by triggering on one edge of MLBCLK and measuring 
the spread on the other edge, measured in ns peak-to-peak (pp)

2 ns pp

MLBSIG/MLBDAT input valid 
(vs. MLBCLK falling)

tDSMCF 1 ns

MLBSIG/MLBDAT input hold 
(vs. MLBCLK low)

tDHMCF 0 ns

MLBSIG/MLBDAT output high 
impedance (vs. MLBCLK low)

tMCFDZ 0 tMCKL ns

Bus hold time tMDZH 4 ns

MLBSIG/MLBDAT output valid 
(vs. MLBCLK rising)

tDSMCH 13 ns
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Figure 4-13: MediaLB Timing

Figure 4-14: MediaLB Pulse Width Variation Timing
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4.11 Timer AA Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V 

Remark: m = 0 to 3 ; n = 0,1

Figure 4-15: Timer AA Input Timing

4.12 Timer AB Timing

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V 

Remark: m = 0, 1 ; n = 0 to 3

Figure 4-16: Timer AB Input Timing

Table 4-13: Timer AA Timing

Parameter Symbol Conditions MIN. TYP. MAX. Unit

TIAAmn high-level width
tTIAAHNB react  on both edges 150 ns

tTIAAHNS react  on single edge 150 ns

TIAAmn low-level width
tTIAALNB react  on both edges 150 ns

tTIAALNS react  on single edge 150 ns

Table 4-14: Timer AB Timing

Parameter Symbol Conditions MIN. TYP. MAX. Unit

TIABmn high-level width
tTIABHNB react  on both edges 150 ns

tTIABHNS react  on single edge 150 ns

TIABmn low-level width
tTIABLNB react  on both edges 150 ns

tTIABLNS react  on single edge 150 ns

TIAAmn

tTIAAH
tTI AAL

TIABmn

tTIABH
tTI ABL
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5. Electrical Specification : AD Converter

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 5-1: AD Converter 

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Resolution 10 bit

Reference volatge AVSS AVDD V

Overall errora

a. The quantization error of ±0.5 LSB is not included. 

TOE AVSS ≤ AIN ≤ AVREF0 = AVDD ±4 LSB

Quantization error ±0.5 LSB

Conversion time b

b. The conversion time only in the analog part. The conversion time depends on register setting 
ADMn1. For ADMn1 register setting please refer to the users manual

tCONV 2.0 20.0 µs

Analog input voltage VIAN AVSS AVREF V

Analog input equivalent 

circuit resistancec

c. These values are not tested during production. They are ensured by design and evaluated.

RINA 0.5 0.8 KΩ

Analog input equivalent 

circuit capacitancec CINA 10 12 pF

Analog supply current IAVDD 1.5 3 mA

Analog reference supply 

current d

d. The analog reference supply current is mainly transient current, which is influenced by the conversion time. 
The given value is not tested during production. It is ensured by design and evaluated.

IAVREF 60 150 µA
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6. Electrical Specification : Flash Memory Characteristics

6.1 Code Flash Memory Characteristics

6.1.1 Code Flash General Characteristics

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 6-1: Code Flash General Characteristics 

6.1.2 Code Flash Self-Programming Characteristics over Lifetime

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Cautions: 1. The values given in Table 6-2 are only valid for a CPU frequency of 80MHz.
2. The following pre-compile option was used to determine these values:

STATUS_CHECK_USER (in SelfLibSetup.h)

Table 6-2: Code Flash Self-Programming Characteristics over Lifetime

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Number of rewrites cCFWRT 1000 times

Data retention tCFRET 15 years

Write current (DC)a

a. Total 3V DC current of the code flash which is supplied by pins VDD30, VDD31 and VDD32. 

ICFWRT 30 mA

Erase current (DC)a ICFER 28 mA

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Blank Check Time
tCFLBL,4K One memory block (4K) 0.66 0.79 ms

tCFVBL,256K 64 memory blocks (256K) 21.67 26.00 ms

Erase Time
tCFLER,4K One memory block (4K) 13.97 279.40 ms

tCFLER,256K 64 memory blocks (256K) 34.76 695.20 ms

Write Time

tCFLWR,2W Write two wordsa

a. The corresponding library call is configured for 2 words per call.

0.33 1.10 ms

tCFLWR,4K
One memory block (4K) 

@ 256 Bytesb

b. The corresponding library call uses a 256 Bytes (= 64 words) source buffer.

29.48 423.72 ms

Internal Verify Time
tCFLVR,4K One memory block (4K) 2.86 3.43 ms

tCFLVR,256K 64 memory blocks (256K) 171.38 205.66 ms
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6.1.3 Code Flash End-of-Line On-Board Programming Characteristics (PG-FP4: CSI)

TA =-40 to +40°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 6-3: Code Flash End-of-Line On-Board Programming Characteristics (PG-FP4: CSI)

Note: The specified value does not include the time needed to establish the connection to the device.

6.1.4 Code Flash End-of-Line Self-Programming Characteristics

TA =-40 to +40°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Cautions: 1. The values given in Table 6-4 are only valid for a CPU frequency of 80MHz.
2. The following pre-compile option was used to determine these values:

STATUS_CHECK_USER (in SelfLibSetup.h)

Table 6-4: Code Flash End-of-Line Self-Programming Characteristics

Parametera

a. All parameters apply to the code flash area, i.e. all code flash blocks (0 to 127).

Symbol Conditions MIN. TYP. MAX. Unit

Blank Check Time tCFECBL

W/E cycles ≤ 5
fOSC = 16MHz
fCSICLK = 2.5MHz

0.08 0.10 s

Erase Time tCFECER 0.20 0.40 s

Write Time tCFECWR 13 22 s

Read Verify Time tCFECVR 8 10 s

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Blank Check Time
tCFLBL,4K One memory block (4K) 0.66 0.79 ms

tCFVBL,256K 64 memory blocks (256K) 21.67 26.00 ms

Erase Time
tCFLER,4K One memory block (4K) 13.97 55.88 ms

tCFLER,256K 64 memory blocks (256K) 34.76 139.04 ms

Write Time

tCFLWR,2W Write two wordsa

a. The corresponding library call is configured for 2 words per call.

0.33 0.50 ms

tCFLWR,4K
One memory block (4K) 

@ 256 Bytesb

b. The corresponding library call uses a 256 Bytes (= 64 words) source buffer.

29.48 117.09 ms

Internal Verify Time
tCFLVR,4K One memory block (4K) 2.86 3.43 ms

tCFLVR,256K 64 memory blocks (256K) 171.38 205.66 ms
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6.2 Data Flash Memory Characteristics

6.2.1 Data Flash General Characteristics

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 6-5: Data Flash General Characteristics 

6.2.2 Data Flash Self-Programming Characteristics over Lifetime

TA =-40 to +105°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Cautions: 1. The values given in Table 6-6 are only valid for a CPU frequency of 80MHz.
2. The following pre-compile option was used to determine these values:

STATUS_CHECK_USER (in SelfLibSetup.h)

Table 6-6: Data Flash Self-Programming Characteristics over Lifetime 

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Size of one data flash 
section

SDFS 2 KBytes

Number of data flash 
sections

cDFS 16 sections

Number of rewrites of 
one data flash section

cDFWRT 10000 times

Data retention tDFRET
after 1000 rewrite cycles 15 years

after 10000 rewrite cycles 5 years

Write current (DC)a

a. Total 3V DC current of the data flash which is supplied by pins VDD30, VDD31 and VDD32. 

IDFWRT 15 mA

Erase current (DC)a IDFER 14 mA

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Blank Check Timea

a. Scales approximately linear with the number of memory blocks checked.

tDFLBL,2k
One memory block (2k)

0.39 0.47 ms

Erase Timeb

b. Values increase only slightly if two, four, eight memory blocks are erased.

tDFLER,2k 13.46 269.15 ms

Write Time
tDFLWR,1W Write one word 0.13 1.54 ms

tDFLWR,4W Write four words 0.25 5.89 ms

Internal Verify Timec

c. Scales approximately linear with the number of memory blocks verified.

tDFLVR,2k One memory block (2k) 2.71 3.26 ms
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6.2.3 Data Flash End-of-Line On-Board Programming Characteristics (PG-FP4: CSI)

TA =-40 to +40°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Table 6-7: Data Flash End-of-Line On-Board Programming Characteristics (PG-FP4: CSI)

Note: The specified value does not include the time needed to establish the connection to the device.

6.2.4 Data Flash End-of-Line Self-Programming Characteristics

TA =-40 to +40°C
VDD5X =  4.5 to 5.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

W/E cycles ≤ 5

Table 6-8: Data Flash End-of-Line Self-Programming Characteristics

Note: The specified value does not include the time needed to establish the connection to the device.

Parametera

a. All parameters apply to the data flash area, i.e. all code flash blocks (0 to 15).

Symbol Conditions MIN. TYP. MAX. Unit

Blank Check Time tDFECBL

W/E cycles ≤ 5
fOSC = 16MHz
fCSICLK = 2.5MHz

0.01 0.02 s

Erase Time tDFECER 0.20 0.40 s

Write Time tDFECWR 2 4 s

Read Verify Time tDFECVR 1 2 s

Parametera

a. All parameters apply to the data flash area, i.e. all code flash blocks (0 to 15).

Symbol Conditions MIN. TYP. MAX. Unit

Blank Check Timeb

b. Scales approximately linear with the number of memory blocks checked.

tDFESBL,2k
One memory block (2k)

0.39 0.47 ms

Erase Timec

c. Values increase only slightly if two, four, eight memory blocks are erased.

tDFESER,2k 13.46 53.86 ms

Write Time
tDFESWR,1W Write one word 0.13 0.44 ms

tDFESWR,4W Write four words 0.25 1.50 ms

Internal Verify Timed

d. Scales approximately linear with the number of memory blocks verified.

tDFESVR,2k One memory block (2k) 2.71 3.26 ms
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7. Requirements for a supply voltage VDD50 below 4.5V

All conditions given in the following sub-chapters have to be considered if the device shall be operated
at the (low) supply voltage of VDD50 = 3.15 to 4.5V.
All conditions mentioned in these chapters must be applied along with every other parameter that has
been specified above, i.e. from Chapter 1 to Chapter 6. In case one of these parameter is mentioned in
the following chapter it subtitutes the specification mentioned in Chapter 1 to Chapter 6.
In all conditions mentioned in Chapter 1 to Chapter 6 the statement VDD50 = 4.5 to 5.5V can be substi-
tuted by the statement VDD50 = 3.15 to 4.5V while applying the specification mentioned below. For
each parameter that is not mentioned in the present chapter, the specifications of Chapter 1 to Chapter
6 remains valid.

(1) Absolute Maximum Ratings

TA = -40 ~ 105°C, 
Operation Modes: All
Duration: 15years
VSS5x = BVSS = VSS3x = AVSS0 = MVSS3X = 0V

Please notice! Important to read!

This chapter contains important pieces of information on the special require-
ments for an extended range of operating voltage supply for the device for 

VDD50: 3.15V to 4.5V

Table 7-1: Absolute Maximum Ratings

Parameter Symbol Test Conditions Ratings Unit

Operating ambient 
temperature

TA Normal operating mode -40 to +105 °C

Storage 
temperature

TSTGB -40 to +125 °C

High level 
output current

Group 10 IOH10 1 pin -0.5 mA

Group 10 IOHA10 Total -1 mA

Low level 
output current

Group 10 IOL10 1 pin 0.5 mA

Group 10 IOLA10 Total 1 mA
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(2) General DC Characteristics

TA =-40 to +105°C
VDD5X =  3.15 to 4.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

(3) Input/Output Level Pin Group 10: Isolated Area General Purpose Ports

These pins are supplied with VDD50 with the same I/O characteristics. 
Pins of this pin group are:

- P60 to P63
- WDTOUT
- REGON 

(4) Input/Output Level Pin Group 11: Isolated RESET 

These pins are supplied with VDD5X with the same I/O characteristics. 
Pin of this pin group is:

- RESET 

 

Table 7-2: Pin Leak Current

Parameter Symbol Pin group Conditions MIN. TYP. MAX. Unit

Input leakage
current, high

ILIH10 10 0 ≤ VI ≤ VDD50 3 µA

ILIH11 11 0 ≤ VI ≤ VDD50 3 µA

ILIH13 13 0 ≤ VI ≤ VDD50 3 µA

Input leakage
current, low

ILIL10 10 0 ≤ VI ≤ VDD50 -3 µA

ILIL11 11 0 ≤ VI ≤ VDD50 -3 µA

ILIL13 13 0 ≤ VI ≤ VDD50 -3 µA

Table 7-3: Input/Output Level Pin Group 10

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH10 0.7 x VDD5X VDD5X+0.3 V

Input voltage,low VIL10 -0.5 0.3 x VDD5X V

Output voltage, high VOH10 IOH = -0.5mA VDD5X -1.0 V

Output voltage, low VOL10 IOL = +0.5mA 0.4 V

Pull-up resistora

a. Soft pull-up resistor

RPU10 10 30 100 KΩ

Table 7-4: Input/Output Level Pin Group 11

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH11 0.8 x VDD50 VDD5X+0.3 V

Input voltage,low VIL11 -0.5 0.25 x VDD50 V
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(5) Input/Output Level Pin Group 13: Isolated Area FLMD0

These pins are supplied with VDD5X with the same I/O characteristics. 
Pin of this pin group is:

- FLMD0 

(6) Supply Current

TA =-40 to +105°C
VDD50 =  3.15 to 4.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V 

(7) AC Characteristic: RESET Timing

TA =-40 to +105°C
VDD5X =  3.15 to 4.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Note: For figures please refer to 4.2 ”Reset of Isolated Area: RESET Timing” on page 28

Table 7-5: Input/Output Level Pin Group 13

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage,high VIH13 0.8 x VDD50 VDD5X+0.3 V

Input voltage,low VIL13 -0.5 0.2 x VDD50 V

Table 7-6: Power Supply Current

Parameter Conditions
Supply 

Pinsa

a. n= 0 to 2

Symbol MIN. TYP.b

b. The typical value refers to Ta = 25°C, VDD50 = 5V and VDD3n

MAX. Unit

Supply

currentc

c. The port output current resulting from built-in pull-up or pull-down resistances is not included.

RUN mode 
(fCPU = 80MHz, PLL: on) VDD50 IDD1IA 1.2 mA

Power down mode
main area power-off

isolated area  stand-by

TA= 25°C

VDD50 IDD5IA

55 µA

TA= 85°C 300 µA

TA= 105°C 600 µA

Table 7-7: Turning On / Interception Timing

Parameter Symbol Conditions MIN. TYP. MAX. Unit

 RESET high-level width a

a. This signal high time is needed to ensure that the internal RESET release operation starts.

tWRSH 300 ns

RESET low-level width b

b. This signal low time is needed to ensure that the internal RESET is activated.

tWRSLIL 300 ns

RESET pulse rejection c

c. The RESET input incorporates an analog filter. Pulses shorter than this value will be ignored. Char-
acteristic is not tested during production, it is ensured by design and will be evaluated.

tWRRJ 140 200 350 ns

RESET power up delay d

d. During ramp-up of the internal power supply (VDD of the main area) the release of RESET has to 
be delayed until VDD and the main oscillator are stabilized.

tWRPD 2 ms
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(8) AC Characteristic: Interrupt Timing

TA =-40 to +105°C
VDD5X =  3.15 to 4.5V
VDD3x = AVDD = BVDD3x = MVDD3x = 3.0 to 3.6V
VSS5X = VSS3x = AVSS = BVSS5X = BVSS3X = MVSS3X = 0V

Notes: 1. These settings refer to INTP13 and INTP14 located on the isolated area
2. For figures please refer to 4.3 ”Interrupt Timing” on page 29

Table 7-8: Interrupt Timing

Parameter Symbol Conditions MIN. MAX. Unit

INTPn input high level width a

a. Pulses longer than this value will pass hte analog filter

tITH 150 -

INTPn input low level width b

b. Pulses shorter than this value do not pass the analog input filter. This characteristic is not tested in 
production, it is ensured by design and evaluated.

tITL 150 ns

INTPn pulse rejection b tITRJ 50 150 -
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8. Package Drawings

Figure 8-1: V850E/CAG4-M

Note: Copper lead frame with NiPdAu plating
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[MEMO]
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9. Revision History

This document is the first release of the V850CAG4-M Datasheet. The revision history of
U18578EE1V0DS00 refers to the V850E/CAG4-M Electrical Target Specification EASE-ES-0009 V0.4.

Version Chapter Page Remarks

1 12 • Specification for storage temperature in Table 1-1 added

V.1.0

2

16
• Max. value for TOST removed, replaced by typ.

• Note regarding TOST added

17
• Specification for TSOST removed from Table 2-2

• Note regarding TSOST added

18 CPU PLL output period jitter added to Table 2-4

3 25
Chapter ’DC Characteristics for Pins Influenced by Injected Current on Adjacent 
Pin’ removed

4

27

Table 4-1: Turning On / Interception Timing
• tWMRGD removed, not applicable, timing included in tWMRPD

• tWMRPD min. timing added

28

Table 4-2: Turning On / Interception Timing
• tWRPD min. timing added

• Table footer d) reference to main oscillator removed; not applicable for 
RESET

30 CSIB Table 4-4 and Table 4-5 timings added

33 

CSIE timings

• Caution regarding load added
• Figure 4-12 CSIE AC Load Condition added

33 - 35 Table 4-6 and Table 4-7 timings added

- Chapter ’External Asynchronous Memory’ removed

6 48-51

Flash Memory Characteristics; complete chapter extended

• Code Flash Memory Characteristics

• Data Flash Memory Characteristics

7

52
• Specification for storage temperature in Table 7-1 added

• Restriction for use of 32KHz sub-oscillator bellow 4.5V removed

54
Table 7-7: Turning On / Interception Timing

• tWRPD min. timing added
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Notes for CMOS Devices

1. Precaution against ESD for semiconductors
Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and 
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity 
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control 
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using 
insulators that easily build static electricity. Semiconductor devices must be stored and transported 
in an anti-static container, static shielding bag or conductive material. All test and measurement 
tools including work bench and floor should be grounded. The operator should be grounded using 
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need 
to be taken for PW boards with semiconductor devices on it.

2. Handling of unused input pins for CMOS
No connection for CMOS device inputs can be cause of malfunction. If no connection is provided to 
the input pins, it is possible that an internal input level may be generated due to noise, etc., hence 
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels 
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused 
pin should be connected to VDD or GND with a resistor, if it is considered to have a possibility of 
being an output pin. All handling related to the unused pins must be judged device by device and 
related specifications governing the devices.

3. Status before initialization of MOS devices
Power-on does not necessarily define initial status of MOS device. Production process of MOS 
does not define the initial operation status of the device. Immediately after the power source is 
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does not 
guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the reset 
signal is received. Reset operation must be executed immediately after power-on for devices 
having reset function.
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Legal Notes

• The information in this document is current as of June 2008. The information is subject to change 
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets 
or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all prod-
ucts and/or types are available in every country. Please check with an NEC sales representative for 
availability and additional information.

• No part of this document may be copied or reproduced in any form or by any means without prior 
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that 
may appear in this document.

• NEC Electronics does not assume any liability for infringement of patents, copyrights or other 
intellectual property rights of third parties by or arising from the use of NEC Electronics products 
listed in this document or any other liability arising from the use of such NEC Electronics products. 
No license, express, implied or otherwise, is granted under any patents, copyrights or other intellec-
tual property rights of NEC Electronics or others.

• Descriptions of circuits, software and other related information in this document are provided for 
illustrative purposes in semiconductor product operation and application examples. The incorpora-
tion of these circuits, software and information in the design of customer's equipment shall be done 
under the full responsibility of customer. NEC Electronics assumes no responsibility for any losses 
incurred by customers or third parties arising from the use of these circuits, software and informa-
tion. 

• While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics 
products, customers agree and acknowledge that the possibility of defects thereof cannot be elimi-
nated entirely. To minimize risks of damage to property or injury (including death) to persons arising 
from defects in NEC Electronics products, customers must incorporate sufficient safety measures 
in their design, such as redundancy, fire-containment and anti-failure features.

• NEC Electronics products are classified into the following three quality grades: “Standard”, “Spe-
cial” and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products developed based on a 
customer-designated “quality assurance program” for a specific application. The recommended 
applications of NEC Electronics product depend on its quality grade, as indicated below. Customers 
must check the quality grade of each NEC Electronics product before using it in a particular 
application.
"Standard": Computers, office equipment, communications equipment, test and 

measurement equipment, audio and visual equipment, home electronic 
appliances, machine tools, personal electronic equipment and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control 
systems, anti-disaster systems, anti-crime systems, safety equipment and 
medical equipment (not specifically designed for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control 
systems, life support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is “Standard” unless otherwise expressly specified in 
NEC Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products 
in applications not intended by NEC Electronics, they must contact NEC Electronics sales 
representative in advance to determine NEC Electronics 's willingness to support a given application.

Notes: 1. "NEC Electronics" as used in this statement means NEC Electronics Corporation and also
includes its majority-owned subsidiaries.

2. "NEC Electronics products" means any product developed or manufactured by or for NEC
Electronics (as defined above).

3. SuperFlash® is a registered trademark of Silicon Storage Technology, Inc. in several coun-

tries including the United States and Japan. This product uses SuperFlash® technology
licensed from Silicon Storage Technology, Inc.
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

• Device availability

• Ordering information

• Product release schedule

• Availability of related technical literature

• Development environment specifications (for example, specifications for third-party tools and com-
ponents, host computers, power plugs, AC supply voltages, and so forth)

• Network requirements
In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California
Tel: 408-588-6000

800-366-9782
Fax: 408-588-6130

800-729-9288
NEC Electronics (Europe) GmbH
Duesseldorf, Germany
Tel: 0211-65 03 01
Fax: 0211-65 03 327
Sucursal en España
Madrid, Spain
Tel:  091- 504 27 87
Fax: 091- 504 28 60
Succursale Française
Vélizy-Villacoublay, France
Tel: 01-30-67 58 00
Fax: 01-30-67 58 99
Filiale Italiana
Milano, Italy
Tel: 02-66 75 41
Fax: 02-66 75 42 99
Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-244 58 45
Fax: 040-244 45 80
Branch Sweden
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388
United Kingdom Branch
Milton Keynes, UK
Tel: 01908-691-133
Fax: 01908-670-290

NEC Electronics Hong Kong Ltd.
Hong Kong
Tel: 2886-9318
Fax: 2886-9022/9044
NEC Electronics Hong Kong Ltd.
Seoul Branch
Seoul, Korea
Tel: 02-528-0303
Fax: 02-528-4411
NEC Electronics Singapore Pte. Ltd.
Singapore
Tel: 65-6253-8311
Fax: 65-6250-3583
NEC Electronics Taiwan Ltd.
Taipei, Taiwan
Tel: 02-2719-2377
Fax: 02-2719-5951
NEC do Brasil S.A.
Electron Devices Division
Guarulhos, Brasil
Tel: 55-11-6465-6810
Fax: 55-11-6465-6829
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