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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Data Converters A/D 10x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/upd70f3835gc-r-ueu-ax

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/upd70f3835gc-r-ueu-ax-4438007
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


μ PD70F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837  

R01DS0029EJ0001  Rev.0.01  Page 2 of 75 
Sep 30, 2010  

Function list (V850ES/JE3-E) 

Generic Name V850ES/JE3-E 

Product Name μPD70F3826 μPD70F3827 μPD70F3828 μPD70F3829 

Flash memory 64 KB 128 KB 256 KB 256 KB 

Internal RAM 16 KB 32 KB 48 KB 48 KB 

Internal 

memory 

Data RAM 16 KB 16 KB 16 KB 16 KB 

Memory space 64 MB 

General-purpose register 32 bits × 32 registers 

Main clock oscillation  PLL mode : fX = 3 to 6.25 MHz, fXX = 24 to 50 MHz (multiplication by 8) 

 Clock through mode : fX = 3 to 6.25 MHz ( internal : fXX = 3 to 6.25 MHz) 

Subclock oscillation fXT = 32.768 kHz 

Internal oscillation fR = 220 kHz (TYP.) 

Clocks 

Minimum instruction 

execution time 

20 ns (@ 50 MHz operation with main system clock (fXX)) 

I/O ports I/O: 26 (5 V tolerant : 12) 

16-bit TAA 5 channels (among which two channels have the interval function only) 

16-bit TAB − 

16-bit TMM 4 channels 

16-bit TMT 1 channel (Interval function only) 

Motor control − 

Watch timer 1 channel (RTC) 

Timer 

WDT 1 channel 

Real-time output function 6 bits × 1 channel 

10-bit A/D converter 10 channels 

CSIF/UARTC 1 channel 

CSIF/UARTC/I2C 1 channel 

CSIF − 

UARTC/I2C 1 channel − 

Serial 

interface 

UARTC/I2C/CAN − 1 channel 

USB function 1 channel 

Ethernet controller 1 channel 

DMA controller 4 channels (transfer target: on-chip peripheral I/O, internal RAM) 

External Note 1, 2 7(7) 7(7) 7(7) 7(7) Interrupt 

source Internal 54 54 54 58 

Power-save function HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE modes 

Reset factor RESET pin input, watchdog timer 2 (WDT2), clock monitor (CLM), low-voltage detector (LVI) 

On-chip debugging MINICUBE®, MINICUBE2 supported 

Operating supply voltage 2.85 to 3.6 V 

Operating ambient temperature −40 to +85°C 

Package 64-pin plastic LQFP (fine pitch) (10 × 10 mm), 64-pin plastic WQFN (9 × 9 mm),  

Notes 1. The figure in parentheses indicates the number of external interrupts that can release the STOP mode. 
Notes 2.  Include NMI. 
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Function list (V850ES/JF3-E) 

Generic Name V850ES/JF3-E 

Product Name μPD70F3830 μPD70F3831 μPD70F3832 μPD70F3833 

Flash memory 64 KB 128 KB 256 KB 256 KB 

Internal RAM 16 KB 32 KB 48 KB 48 KB 

Internal 

memory 

Data RAM 16 KB 16 KB 16 KB 16 KB 

Memory space 64 MB 

General-purpose register 32 bits × 32 registers 

Main clock oscillation  PLL mode : fX = 3 to 6.25 MHz, fXX = 24 to 50 MHz (multiplication by 8) 

 Clock through mode : fX = 3 to 6.25 MHz ( internal : fXX = 3 to 6.25 MHz) 

Subclock oscillation fXT = 32.768 kHz 

Internal oscillation fR = 220 kHz (TYP.) 

Clocks 

Minimum instruction 

execution time 

20 ns (@ 50 MHz operation with main system clock (fXX)) 

I/O ports I/O: 42 (5 V tolerant : 28) 

16-bit TAA 5 channels  

16-bit TAB 1 channel 

16-bit TMM 4 channels 

16-bit TMT 1 channel 

Motor control 1 channel 

Watch timer 1 channel (RTC) 

Timer 

WDT 1 channel 

Real-time output function 6 bits × 1 channel 

10-bit A/D converter 10 channels 

CSIF/UARTC 1 channel 

CSIF/UARTC/I2C 2 channels 

CSIF − 

UARTC/I2C 1 channel − 

Serial 

interface 

UARTC/I2C/CAN − 1 channel 

USB function 1 channel 

Ethernet controller 1 channel 

DMA controller 4 channels (transfer target: on-chip peripheral I/O, internal RAM) 

External Note 1, 2 19(19) 19(19) 19(19) 19(19) Interrupt 

source Internal 57 57 57 61 

Power-save function HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE modes 

Reset factor RESET pin input, watchdog timer 2 (WDT2), clock monitor (CLM), low-voltage detector (LVI) 

On-chip debugging MINICUBE, MINICUBE2 supported 

Operating supply voltage 2.85 to 3.6 V 

Operating ambient temperature −40 to +85°C 

Package 80-pin plastic LQFP (fine pitch) (12 × 12 mm) 

Notes 1. The figure in parentheses indicates the number of external interrupts that can release the STOP mode. 
Notes 2.  Include NMI. 
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APPLICATIONS 

 Applications that require Ethernet controller 

Home audio, printers, and scanners. 

 

ORDERING  INFORMATION 

•  V850ES/JE3-E 

Part Number Package On-Chip Flash Memory

μPD70F3826GB-GAH-AX 64-pin plastic LQFP (fine pitch) (10 × 10) 64 KB 

μPD70F3827GB-GAH-AX 64-pin plastic LQFP (fine pitch) (10 × 10) 128 KB 

μPD70F3828GB-GAH-AX 64-pin plastic LQFP (fine pitch) (10 × 10) 256 KB 

μPD70F3829GB-GAH-AX 64-pin plastic LQFP (fine pitch) (10 × 10) 256 KB 

μPD70F3826K8-6B4-AX 64-pin plastic WQFN (9 × 9) 64 KB 

μPD70F3827K8-6B4-AX 64-pin plastic WQFN (9 × 9) 128 KB 

μPD70F3828K8-6B4-AX 64-pin plastic WQFN (9 × 9) 256 KB 

μPD70F3829K8-6B4-AX 64-pin plastic WQFN  (9 × 9) 256 KB 

 

•  V850ES/JF3-E 

Part Number Package On-Chip Flash Memory

μPD70F3830GK-GAK-AX 80-pin plastic LQFP (fine pitch) (12 × 12) 64 KB 

μPD70F3831GK-GAK-AX 80-pin plastic LQFP (fine pitch) (12 × 12) 128 KB 

μPD70F3832GK-GAK-AX 80-pin plastic LQFP (fine pitch) (12 × 12) 256 KB 

μPD70F3833GK-GAK-AX 80-pin plastic LQFP (fine pitch) (12 × 12) 256 KB 

 

•  V850ES/JG3-E 

Part Number Package On-Chip Flash Memory

μPD70F3834GC-UEU-AX 100-pin plastic LQFP (fine pitch) (14 × 14) 64 KB 

μPD70F3835GC-UEU-AX 100-pin plastic LQFP (fine pitch) (14 × 14) 128 KB 

μPD70F3836GC-UEU-AX 100-pin plastic LQFP (fine pitch) (14 × 14) 256 KB 

μPD70F3837GC-UEU-AX 100-pin plastic LQFP (fine pitch) (14 × 14) 256 KB 

μPD70F3837F1-CAH-AXNote 113-pin plastic FBGA (8 × 8) 256 KB 

 

Note Under planning 

Remark The V850ES/Jx3-E microcontrollers are lead-free products. 
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• V850ES/JE3-E 

 64-pin plastic WQFN (9 × 9) 

  μPD70F3826K8-6B4-AX μPD70F3827K8-6B4-AX 

  μPD70F3828 K8-6B4-AX μPD70F3829K8-6B4-AX 
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Notes 1. Connect to VSS in normal mode. 

 2. Connect the REGC pin to VSS via a 4.7 μF (preliminary value) capacitor. 

 3. μ PD70F3829 only. 
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PIN  IDENTIFICATION 

 

ADTRG: 

ANI0 to ANI9: 

ASCKC0: 

AVREF0: 

AVSS: 

CRXD0: 

CTXD0: 

DCK: 

DDI: 

DDO: 

DMS: 

DRST: 

EVDD: 

EVTAB1: 

EXCLK 

FLMD0, FLMD1: 

INTP00 to INTP20: 

KR0 to KR7: 

NMI: 

P02, P03: 

P1COL, P1CRS, 

P1MDC, P1MDIO, 

P1RXCLK, 

P1RXD0 to P1RXD3, 

P1RXDV, P1RXER 

P1TXCLK, 

P1TXD0 to P1TXD3, 

P1TXEN, P1TXER: 

P20 to P26 

P30 to P37: 

P40 to P45: 

P50 to P54: 

P70 to P79: 

P90 to P98,  

P912 to P915: 

PDL0 to PDL10: 

REGC: 

RESET: 

RTC1HZ, RTCCL, 

RTCDIV: 

RTP00 to RTP05: 

A/D Trigger Input 

Analog Input 

Asynchronous Serial Clock 

Analog Reference Voltage 

Grand for Analog Pin 

CAN Receive Data 

CAN Transmit Data 

Debug Clock 

Debug Data Input 

Debug Data Output 

Debug Mode Select 

Debug Reset 

Power Supply for External Pin 

Timer Event Count Input 

USB clock 

Flash Programming Mode 

External Interrupt Input 

Key Return 

Non-maskable Interrupt Request 

Port0 

Ethernet PHY Interface 

 

 

 

 

 

 

 

Port2 

Port3 

Port4 

Port5 

Port7 

Port9 

 

Port DL 

Regulator Control 

Reset 

Real-time Counter Clock Output 

 

Real-time Output Port 

RXDC0 to RXDC3 

SCKF0 to SCKF4: 

SCL00 to SCL02: 

SDA00 to SDA02: 

SIF0 to SIF4: 

SOF0 to SOF4: 

TECR0: 

TENC00, TENC01: 

TIAA00, TIAA01, 

TIAA10, TIAA11, 

TIAA20, TIAA21, 

TIAA30, TIAA31, 

TIAA40, TIAA41, 

TIAB10 to TIAB13, 

TIT00, TIT01: 

TOAA00, TOAA01,  

TOAA10, TOAA11,  

TOAA20, TOAA21,  

TOAA30, TOAA31,  

TOAA40, TOAA41, 

TOAB10 to TOAB13, 

TOAB1B1 to TOAB1B3,

TOAB1T1 to TOAB1T3,

TOT00, TOT01: 

TOAA1OFF, 

TOAB1OFF 

TRGAB1: 

TXDC0 to TXDC3: 

UDMF: 

UDPF: 

UVDD: 

VDD: 

VSS: 

X1, X2: 

XT1, XT2: 

Receive Data 

Serial Clock 

Serial Clock 

Serial Data 

Serial Input 

Serial Output 

Timer Encoder Clear Input 

Timer Encoder Input 

Timer Input 

 

 

 

 

 

 

Timer Output 

 

 

 

 

 

 

 

 

Timer Output Off 

 

Timer Trigger Input 

Serial Output 

USB Data I/O (-) Function 

USB Data I/O (+) Function 

Power Supply for External USB

Power Supply 

Ground 

Crystal for Main Clock 

Crystal for Sub-clock 
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(2/2) 

Pin number Pin 

Name 

I/O Function Alternate Function 

JE3-E JF3-E JG3-E

P70 ANI0 64 80 100

P71 ANI1 63 79 99 

P72 ANI2 62 78 98 

P73 ANI3 61 77 97 

P74 ANI4 60 76 96 

P75 ANI5 59 75 95 

P76 ANI6 58 74 94 

P77 ANI7 57 73 93 

P78 ANI8 56 72 92 

P79 

I/O Port 7 

10-bit I/O port 

Input/output can be specified in 1-bit units. 

ANI9 55 71 91 

P90 TOAB1T1/TOAB11/TIAB11/KR0/INTP12 − 57 72 

P91 TOAB1B1/TIAB10/KR1/TOAB10 − 58 73 

P92 TOAB1T2/TOAB12/TIAB12/KR2/INTP13 − 59 74 

P93 TOAB1B2/TRGAB1/KR3/INTP14 − 60 75 

P94 TOAB1T3/TOAB13/TIAB13/KR4/INTP15 − 61 76 

P95 TOAB1B3/EVTB1/KR5/INTP16 − 62 77 

P96 TECR0/TIT00/KR6/TOT00 − 31 40 

P97 TENC00/TIT01/KR7/TOT01 − 32 41 

P98 TENC01/INTP17 − 33 42 

P912 TOAB1OFF/INTP18 − 63 78 

SIF31/INTP19 − − 30 P913 

INTP19 − 25 − 

P914 SOF3/INTP20 − − 31 

P915 

I/O Port 9 

13-bit I/O port(V850ES/JG3-E) 

11-bit I/O port(V850ES/JF3-E) 

Input/output can be specified in 1-bit units. 

 

SCKF3  − − 32 

PDL0 − − − 58 

PDL1 − − − 59 

PDL2 − − − 60 

PDL3 − − − 66 

PDL4 − − − 67 

PDL5 FLMD1 49 64 79 

PDL6 − − − 83 

PDL7 − − − 84 

PDL8 − − − 33 

PDL9 − − − 34 

PDL10 

I/O Port DL 

11-bit I/O port(V850ES/JG3-E) 

1-bit I/O port(V850ES/JF3-E, V850ES/JE3-E) 

Input/output can be specified in 1-bit units. 

− − − 43 

Remark  JE3-E: V850ES/JE3-E, JF3-E: V850ES/JF3-E, JG3-E: V850ES/JG3-E 
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1.2 Non-Port Pins 
 

 (1/5) 

Pin number Pin Name I/O Function Alternate Function 

 JE3-E JF3-E JG3-E

ADTRG Input External trigger input for A/D converter P03/INTP00/EXCLK − − 4 

ANI0 P70 64 80 100

ANI1 P71 63 79 99

ANI2 P72 62 78 98

ANI3 P73 61 77 97

ANI4 P74 60 76 96

ANI5 P75 59 75 95

ANI6 P76 58 74 94

ANI7 P77 57 73 93

ANI8 P78 56 72 92

ANI9 

Input Analog voltage input for A/D converter 

P79 55 71 91

ASCKC0 Input UARTC0 baud rate clock input P32/SCKF2/TIAA10/TOAA10 15 19 22

AVREF0 − Reference voltage input for A/D converter, and positive 

power supply for port 7 

− 1 1 1 

AVSS − Ground voltage for A/D converter − 2 2 2 

CRXD0Note Input CAN receive data input P37/RXDC2/SCL02 51 67 82

CTXD0Note Output CAN transmit data output P36/TXDC2/SDA02 50 66 81

DCK Input Clock input for on-chip debugging P52/INTP09 18 22 27

DDI Input Data input for on-chip debugging P50/INTP07 16 20 25

DDO Output Data output for on-chip debugging 

In the on-chip debug mode, high-level output is forcibly 

set. 

P51/INTP08 17 21 26

DMS Input Mode select signal input for on-chip debugging P53/INTP10 19 23 28

DRST Input Reset signal input for on-chip debugging P54/INTP11 20 24 29

EVDD − Positive power supply for external (same potential as VDD) − 24, 44 29, 52 38, 65

EVTAB1 Input External event count input of TAB1 P95/TOAB1B3/KR5/INTP16 − 62 77

EXCLK Input USB clock signal input P03/INTP00/ADTRG − − 4 

FLMD0 Input − 42 50 63

FLMD1 Input 

Flash programming mode setting pins 

PDL5/AD5 49 64 79

INTP00 P03/ADTRG/EXCLK − − 4 

INTP01 P20 4 4 5 

INTP02 P22/RTC1HZ − − 7 

INTP03 P23/SIF1/TXDC1/SDA00 − 13 16

INTP04 P24/SOF1/RXDC1/SDL00 − 14 17

INTP05 P26/TIAA31/TOAA31 − 16 19

P35/SCKF4/TIAA21/TOAA21 

/TOAA1OFF 

− − 80INTP06 

P35/TIAA21/TOAA21/TOAA1OFF − 65 − 

INTP07 P50/DDI 16 20 25

INTP08 P51/DDO 17 21 26

INTP09 P52/DCK 18 22 27

INTP10 

Input External interrupt request input (maskable, analog 

noise elimination). 

Analog noise elimination or digital noise elimination 

selectable for INTP02 pin. 

P53/DMS 19 23 28

Note       Available only in on-chip CAN controller products 
Remark  JE3-E: V850ES/JE3-E, JF3-E: V850ES/JF3-E, JG3-E: V850ES/JG3-E 
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(4/5) 

Pin number Pin Name I/O Function Alternate Function 

 JE3-E JF3-E JG3-E

TIAA00 Capture trigger input/external event input/external 

trigger input (TAA0) 

P30/TXDC0/SIF2/TOAA00 13 17 20

TIAA01 Capture trigger input (TAA0) P31/RXDC0/SOF2/TOAA01 14 18 21

TIAA10 Capture trigger input/external event input/external 

trigger input (TAA1) 

P32/ASCKC0/SCKF2/TOAA10 15 19 22

TIAA11 Capture trigger input (TAA1) P33/SIF4/TXDB0/TOAA11 − − 23

TIAA20 Capture trigger input/external event input/external 

trigger input (TAA2) 

P34/SOF4/RXDB0/TOAA20 − − 24

P35/SCKF4/TOAA21/TOAA1OFF 

/INTP06 

− − 80TIAA21 Capture trigger input (TAA2) 

TIAA21/TOAA21/TOAA1OFF/INT

P06 

− 65 − 

TIAA30 Capture trigger input/external event input/external 

trigger input (TAA3) 

P25/SCKF1/TOAA30 − 15 18

TIAA31 Capture trigger input (TAA3) P26/TOAA31/INTP05 − 16 19

TIAA40 Capture trigger input/external event input/external 

trigger input (TAA4) 

P42/SCKF0/TOAA40/RTP02 54 70 87

TIAA41 

Input 

Capture trigger input (TAA4) P45/SCKE0/TOAA41/RTP05 − − 90

TIAB10 Capture trigger input/external event input/external 

trigger input (TAB1) 

N-ch open-drain output selectable. 

P91/TOAB1B1/KR1/TOAB10 − 58 73

TIAB11 P90/TOAB1T1/TOAB11/KR0/INTP12 − 57 72

TIAB12 P92/TOAB1T2/TOAB12/KR2/INTP13 − 59 74

TIAB13 

Input 

Capture trigger input (TAB1) 

N-ch open-drain output selectable. 

P94/TOAB1T3/TOAB13/KR4/INTP15 − 61 76

TIT00 P96/TECR0/KR6/TOT00 − 31 40

TIT01 

Input Capture trigger input of TMT0 

N-ch open-drain output selectable. P97/TENC00/KR7/TOT01 − 32 41

TOAA00 P30/TXDC0/SIF2/TIAA00 13 17 20

TOAA01 

Timer output (TAA0) 

N-ch open-drain output selectable. P31/RXDC0/SOF2/TIAA01 14 18 21

TOAA10 P32/ASCKC0/SCKF2/TIAA10 15 19 22

TOAA11 

Output 

Timer output (TAA1) 

N-ch open-drain output selectable. P33/SIF4/TIAA11 − − 23

P35/SCKF4/TIAA21/TOAA21/INTP06 − − 80TOAA1OFF Input TAA1 High-impedance output control signal input 

P35/TIAA21/TOAA21/INTP06 − 65 − 

TOAA20 P34/SOF4/TIAA20 − − 24

P35/SCKF4/TIAA21/TOAA1OFF 

/INTP06 

− − 80TOAA21 

Timer output (TAA2) 

N-ch open-drain output selectable. 

P35/TIAA21/TOAA1OFF/INTP06 − 65 − 

TOAA30 P25/SCKF1/TIAA30/ − 15 18

TOAA31 

Timer output (TAA3) 

N-ch open-drain output selectable. P26/TIAA31/INTP05 − 16 19

TOAA40 P42/SCKF0/TIAA40/RTP02 54 70 87

TOAA41 

Output 

Timer output (TAA4) 

N-ch open-drain output selectable. P45/SCKE0/TIAA41/RTP05 − − 90

TOAB10 P91/TOAB1B1/TIAB10/KR1 − 58 73

TOAB11 P90/TOAB1T1/TIAB11/KR0/INTP12 − 57 72

TOAB12 P92/TOAB1T2/TIAB12/KR2/INTP13 − 59 74

TOAB13 

Output Timer output (TAB1) 

N-ch open-drain output selectable. 

P94/TOAB1T3/TIAB13/KR4/INTP15 − 61 76

Remark  JE3-E: V850ES/JE3-E, JF3-E: V850ES/JF3-E, JG3-E: V850ES/JG3-E 
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3. MEMORY  MAP 
 

The memory maps of the V850ES/JE3-E, V850ES/JF3-E and V850ES/JF3-E are shown below. 

 

 Address Space 
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The following figure shows the configuration of TMT. 
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Remark fXX: Main clock frequency 
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15. ASYNCHRONOUS  SERIAL  INTERFACE  C  (UARTC) 
 

The number of UARTC of the V850ES/Jx3-E is shown below. 

 

Product Name V850ES/JF3-E V850ES/JF-E V850ES/JG3-E 

Number of channel 3 channels 

(UARTC0, UARTC2 and UARTC3)

4 channels 

 (UARTC0 to UARTC3) 

4 channels 

 (UARTC0 to UARTC3) 

 

The UARTC has the following features. 

 

 Transfer rate: 300 bps to 3.125 Mbps (using internal system clock of 24 MHz and dedicated baud rate generator) 

 Full-duplex communication: On-chip UARTCn receive data register (UCnRX) 

  On-chip UARTCn transmit data register (UCnTX) 

 2-pin configuration: TXDCn: Transmit data output pin 

  RXDCn: Receive data input pin 

 Reception error detect function 

•  Parity error 

•  Framing error 

•  Overrun error 

•  LIN communication data consistency error detect function 

•  SBF reception success detect function 

 Interrupt sources: 2 types 

• Reception completion interrupt (INTUCnR): This interrupt occurs upon transfer of receive data from the receive 

shift register to receive data register after serial transfer completion, 

in the reception enabled status. 

• Transmission enable interrupt (INTUCnT): This interrupt occurs upon transfer of transmit data from the transmit 

data register to the transmit shift register in the transmission 

enabled status. 

 Character length: 7, 8, 9 bits 

 Parity function: Odd, even, 0, none 

 Transmission stop bit: 1, 2 bits 

 On-chip dedicated baud rate generator 

 MSB-/LSB-first transfer selectable 

 Transmit/receive data inverted input/output possible 

 SBF (Sync Break Field) transmission/reception in the LIN (Local Interconnect Network) communication format 

possible 

•  13 to 20 bits are selectable for SBF transmission 

•  Recognition of 11 bits or more possible for SBF reception in LIN format 

•  SBF reception flag provided 
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16. CLOCKED SERIAL INTERFACE F  (CSIF) 
 

The number of CSIF of the V850ES/Jx3-E is shown below. 

 

Product Name V850ES/JF3-E V850ES/JF-E V850ES/JG3-E 

Number of channel 2 channels 

(CSIF0 and CSIF2) 

3 channels 

 (CSIF0 to CSIF2) 

5 channels 

 (CSIF0 to CSIF4) 

 

 Transfer rate:  8 Mbps max. (fXX = 50 MHz, using internal clock) 

 Master mode and slave mode selectable 

 8-bit to 16-bit transfer, 3-wire serial interface 

 Interrupt request signals (INTCFnT, INTCFnR) 

 Serial clock and data phase switchable 

 Transfer data length selectable in 1-bit units between 8 and 16 bits 

 Transfer data MSB-first/LSB-first switchable 

 3-wire SOFn: Serial data output 

  SIFn: Serial data input 

  SCKFn: Serial clock I/O 

 Transmission mode, reception mode, and transmission/reception mode specifiable 
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The following figure shows the configuration of I2C. 
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Remark   fXX:   Main clock frequency 
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The following figure shows the configuration of DMA controller. 
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Remark n = 0 to 3 
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23. KEY  INTERRUPT  FUNCTION (V850ES/JF3-E, V850ES/JG3-E) 
 

A key interrupt request signal (INTKR) can be generated by inputting a falling edge to the eight key input pins (KR0 to 

KR7). 

 

The following figure shows the configuration of key interrupt. 
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24. STANDBY  FUNCTION 
 

The power consumption of the system can be effectively reduced by using the standby modes in combination and 

selecting the appropriate mode for the application.  The available standby modes are listed in Table 24-1. 

 

Table 24-1. Standby Modes 

Mode Function Overview 

HALT mode Mode to stop only the operating clock of the CPU 

IDLE1 mode Mode to stop all the operations of the internal circuit except the oscillator, PLL operationNote,

and flash memory 

IDLE2 mode Mode to stop all the operations of the internal circuit except the oscillator 

STOP mode Mode to stop all the operations of the internal circuit except the subclock oscillator 

Subclock operation mode Mode to operate internal system clock by subclock 

Sub-IDLE mode Mode to stop all the operations of the internal circuit except the oscillator in subclock

operation mode 

Note  PLL retains the previous operation status. 

 

The following figure shows the status transitions of the standby function. 
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Remark  fX: Main clock oscillation frequency 
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25. RESET  FUNCTIONS 
 

The following reset functions are available. 
 

(1) Four types of reset sources 

•  External reset input via the RESET pin 

•  Reset via the watchdog timer 2 (WDT2) overflow (WDT2RES) 

•  System reset by comparing the supply voltage and detection voltage by using the low-voltage detector (LVI) 

•  System reset by the clock monitor (CLM) upon detection of oscillation stop 

 

After a reset is released, the source of the reset can be confirmed with the reset source flag register (RESF). 
 

(2) Emergency operation mode 

If the WDT2 overflows during the main clock oscillation stabilization time inserted after reset, a main clock 

oscillation anomaly is judged and the CPU starts operating on the internal oscillation clock. 

 

The outline of the reset functions is shown below. 

 

 

CLMRF LVIRFWDT2RF

RESET

Reset source flag
register (RESF)

Internal bus

WDT2 reset signal

CLM reset signal

LVI reset signal

Reset signal

Reset signal

Reset signal to
LVIM register

Clear

SetSet

Clear Clear

Set

 
 

Remark  LVIM:  Low-voltage detection register 
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27. CRC  FUNCTIONS 
 

The outline of the CRC function is shown below. 

 

• CRC operation circuit for detection of data block errors  

• Generation of 16-bit CRC code using a CRC-CCITT (X16 + X12 + X5 + 1) generation polynomial for blocks of data 

of any length in 8-bit units 

• CRC code is set to the CRCD data register each time 1-byte data is transferred to the CRCIN register, after the 

initial value is set to the CRCD register.  
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29. FLASH  MEMORY 
 

Flash memory versions offer the following advantages for development environments and mass production 

applications. 

 

 For altering software after the V850ES/Jx3-E is soldered onto the target system. 

 For data adjustment when starting mass production. 

 For differentiating software according to the specification in small scale production of various models. 

 For facilitating inventory management. 

 For updating software after shipment. 
 

The flash memory in the V850ES/Jx3-E has the following features. 

 

 4-byte/1-clock access (when instruction is fetched) 

 Memory size: 64/128/256 KB 

 Rewrite voltage: Erase/write with a single power supply 

 Rewriting method 

• Rewriting by communication with dedicated flash programmer via serial interface (on-board/off-board 

programming) 

• Rewriting flash memory by user program (self programming) 

 Flash memory write prohibit function supported (security function) 

 Safe rewriting of entire flash memory area by self programming using boot swap function 

 Interrupts can be acknowledged during self programming. 

 



Notice
1. All information included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas 

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to 

be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas 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 Renesas Electronics products or 

technical information described in this document.  No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and 

regulations.  You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to 

the development of weapons of mass destruction.  Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is 

prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades:  "Standard", "High Quality", and "Specific".  The recommended applications for each Renesas Electronics product 

depends on the product's quality grade, as indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular application.  You may not use any Renesas 

Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 

which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the 

use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.  

The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

 "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.

 "High Quality":  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; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical  

 implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the 

use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 

malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the evaluation of microcomputer software alone is very difficult, 

please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc. 
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel:  +1-408-588-6000, Fax: +1-408-588-6130
Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220
Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900
Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Düsseldorf, Germany   
Tel: +49-211-6503-0, Fax: +49-211-6503-1327 
Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China 
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679
Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China 
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898 
Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044
Renesas Electronics Taiwan Co., Ltd.
7F, No. 363 Fu Shing North Road Taipei, Taiwan, R.O.C.
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670
Renesas Electronics Singapore Pte. Ltd. 
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001
Renesas Electronics Malaysia Sdn.Bhd. 
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jln Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510
Renesas Electronics Korea Co., Ltd.
11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

SALES OFFICES

© 2010 Renesas Electronics Corporation. All rights reserved. 

Colophon 1.0 


