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4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837

Function list (VB50ES/JF3-E)

Generic Name V850ES/JF3-E
Product Name uPD70F3830 4PD70F3831 uPD70F3832 uPD70F3833
Internal | Flash memory 64 KB 128 KB 256 KB 256 KB
memory | Internal RAM 16 KB 32 KB 48 KB 48 KB
Data RAM 16 KB 16 KB 16 KB 16 KB
Memory space 64 MB
General-purpose register 32 bits x 32 registers
Clocks | 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 fxr = 32.768 kHz
Internal oscillation fr =220 kHz (TYP.)
Minimum instruction 20 ns (@ 50 MHz operation with main system clock (fxx))
execution time
1/0 ports I/0: 42 (5 V tolerant : 28)
Timer 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)
WDT 1 channel
Real-time output function 6 bits x 1 channel
10-bit A/D converter 10 channels
Serial CSIF/UARTC 1 channel
interface [ CSIF/UARTC/FC | 2 channels
CSIF
UARTC/I’C 1 channel -
UARTC/I’C/CAN - 1 channel
USB function 1 channel
Ethernet controller 1 channel
DMA controller 4 channels (transfer target: on-chip peripheral I/O, internal RAM)
Interrupt | External™*"? 19(19) 19(19) 19(19) 19(19)
source Internal 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 2.85t03.6 V
Operating ambient temperature | —40 to +85°C
Package 80-pin plastic LQFP (fine pitch) (12 x 12 mm)
Notes 1. The figure in parentheses indicates the number of external interrupts that can release the STOP mode.
2. Include NMI.
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APPLICATIONS

O Applications that require Ethernet controller
Home audio, printers, and scanners.

ORDERING INFORMATION

e V850ES/JE3-E
Part Number

Package

On-Chip Flash Memory

uPD70F3826GB-GAH-AX
uPD70F3827GB-GAH-AX
uPD70F3828GB-GAH-AX
uPD70F3829GB-GAH-AX
HuPD70F3826K8-6B4-AX
uPD70F3827K8-6B4-AX
uPD70F3828K8-6B4-AX
HuPD70F3829K8-6B4-AX

e VB850ES/JF3-E
Part Number

64-pin plastic LQFP (fine pitch) (10 x 10)
64-pin plastic LQFP (fine pitch) (10 x 10)
64-pin plastic LQFP (fine pitch) (10 x 10)
64-pin plastic LQFP (fine pitch) (10 x 10)
64-pin plastic WQFN (9 x 9)
64-pin plastic WQFN (9 x 9)
64-pin plastic WQFN (9 x 9)
64-pin plastic WQFN (9 x 9)

Package

64 KB
128 KB
256 KB
256 KB
64 KB
128 KB
256 KB
256 KB

On-Chip Flash Memory

uPD70F3830GK-GAK-AX
uPD70F3831GK-GAK-AX
uPD70F3832GK-GAK-AX
uPD70F3833GK-GAK-AX

e V850ES/JG3-E
Part Number

80-pin plastic LQFP (fine pitch) (12 x 12)
80-pin plastic LQFP (fine pitch) (12 x 12)
80-pin plastic LQFP (fine pitch) (12 x 12)
80-pin plastic LQFP (fine pitch) (12 x 12)

Package

64 KB
128 KB
256 KB
256 KB

On-Chip Flash Memory

uPD70F3834GC-UEU-AX
uPD70F3835GC-UEU-AX
uPD70F3836GC-UEU-AX
uPD70F3837GC-UEU-AX

100-pin plastic LQFP (fine pitch) (14 x 14)
100-pin plastic LQFP (fine pitch) (14 x 14)
100-pin plastic LQFP (fine pitch) (14 x 14)
100-pin plastic LQFP (fine pitch) (14 x 14)

4PD70F3837F1-CAH-AX"" 113-pin plastic FBGA (8 x 8)

Note Under planning

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

64 KB
128 KB
256 KB
256 KB
256 KB
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INTERNAL BLOCK DIAGRAM
e VB850ES/JE3-E

e - ROM RAM
: TIMER / COUNTER FUNCTION
: Note1 Note2 K=Y DMA K> K ggﬁg?@tr
I\ 1/}
USB
: ¥ ;
16-bit timer H CPU N <) function
counter AB K ¥ PC
:1ch H
Multiplier 32-bit
16 x 16 - 32 [<=|| barrel shifter BCU
TIAA00, TIAA10, TIAA40, ) :
TIAAQ1 —>|  16-bit : “— rgé?stﬁaTs
: timer/event L —
i TOAA0D, TOAA10, TOAA40 counter AA )
' ’ ’ ; :5ch H <—>|| General-purpose
: TOAAO1 : registers 32 bits x 32| F=
: 16-bit : {T
' interval timer M K>
: . S
16-bit :
timer counter T K ﬁ ﬁ ﬁ
:1ch '
O Ports | AD L~ cLKOUT
WDT K> converter +— X1
; PLL
RERRRER el
CG |- xT1
RTC K> 9R ¥ Y S K S
H [ R « IO o O o WO o H o I o — XT2
: L e e eg £32 ——
: o g 9 ? £2Z ~— RESET
RTPOO to RTP05 < RTO < N T g
'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.f' g:; %
! SERIAL INTERFACE FUNCTION : é
H H [
i RXDCO, RXDC2, RXDC3 > : Flash [ FLMDO
t TXDCO, TXDC2, TXDC3 < VARTC el | ooooooooooeooee e controller |—— FLMD1
ASCKCO E 1 INTERRUPT FUNCTION ;
: : -~ NMI
SIFo, SIF2 Pl 1 NS L— NTPot, .
SOF0, SOF2 i o I I INTPO7 to INTP11 | Regulator |— Voo
SCKF0, SCKF2 : e ’ REGC
SDAO01, SDA02 <—> 11CO <::> — EVoo
SCLO1,SCL02 <—>{ :2ch : — UVoo
: DEBUG FUNCTION ' Vs
CRXDO —=| caNNees | . : ~—DRST
' CTXDO =—__:1¢ch <::> ! -~ DMS
5 DCU |-=— DDl
| -— DCK
: — DDO
I
Notes 1. xPD70F3826: 64 KB
1PD70F3827: 128 KB
#PD70F3828, 70F3829: 256 KB
2. uPD70F3826: 32 KB (Including 16 KB of data RAM)
uPD70F3827: 48 KB (Including 16 KB of data RAM)
H#PD70F3828, 70F3829: 64 KB (Including 16 KB of data RAM)
3. ©PD70F3829 only.
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e V850ES/JF3-E

PP \ ROM RAM
: TIMER / COUNTER FUNCTION : Ethernet
: : Note1 Note2 K= DMA Ko <1 controller
: TIAB10 to TIAB13, : - 7~
: EVTABT :
H  — ' USB
H TRGABI, 16-bit H CPU N\ K function
H TOAB10OFF timer/event <:_> L—
: counter AB [ PC
: TOAB10 to TOAB13 :1ch 5
H . Multiplier 32-bit
¥8ﬁg}g11 ttg -{—8'2311;% 16 16 - 32 [<—|| barrel shifter BCU
ITIAAQO, TIAA1O, TIAA30, TIAA4O, . : J—
! TIAAO1, TIAA21, TIAA3, _ 16-bit : riéisstﬁ?s
: TOAA1OFF tlmert/evifx - ]
{TOAAQD, TOAA10, TOAA30, TOAA4O, o : Generapumose
:TOAA01, TOAA21, TOAA31, : H registers 32 bits x 32 T
: 16-bit : i
H interval timer M [<5)
: t4ch | ¢ 8
i TECRO, TENC00, TENCO1 . : 5
: : ; >  16-bit :
' EVTTO, TIT00, TITO1 timerlcounter T kK> ﬁ ﬁ ﬁ
: TOT00, TOTO1<—] :1ch :
: ' | Ports | AD — CLKOUT
H WDT K converter +— X1
: : -PLL
s RTC H nw MM O ¥ o N © o CG |- XT1
: 1|z sk & 3888
: I R 232 X
: : ¥ 5 o o 1w o £2% ~— RESET
: RTPOOto RTPO5 <—|  RTO K 2 & aad & & < 2
U cepepepspepepepk i o a9 =
............................................... o g z
h i o <
! SERIAL INTERFACE FUNCTION : o e
: ; S 3
: RXDCO to RXDC3 ) oarre L o & Flash [ FLMDO
: TXDCO to TXDC3 <—— = Ko | oo controller |—— FLMD1
5 ASCKCO : 1 INTERRUPT FUNCTION :
. : ; ~——NMI '
: SIFO to SIF2 il K1 INTC INTPO1, :
: SOFO0 to SOF2 G | INTPO3 to INTP19 | 1 Regulator |— Voo
. SCKFO to SCKF2 H 1] Key interrupt :
H <:'> function K—KRO to KR7 '
: SDA000 SDA02 <—>{ nico Lo | T i — EVoo
H SCLOO0 to SCL02 <— :3ch ' Jm e e eececeaos \ —— UVop
: : © DEBUG FUNCTION 5 Vss
: CRXDO —~ caNNotes | ! ; -—DRST !
: CTXDO =———{__:1c¢h : 5 -—DMS
5 DCU |=—DDI
; ~—DCK
; —DDO !
Notes 1. xPD70F3830: 64 KB
#PD70F3831: 128 KB
#PD70F3832, 70F3833: 256 KB
2. ©PD70F3830: 32 KB (Including 16 KB of data RAM)
#PD70F3831: 48 KB (Including 16 KB of data RAM)
#PD70F3832, 70F3833: 64 KB (Including 16 KB of data RAM)
3. 4PD70F3833 only.
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e V850ES/JG3-E

o e , ROM RAM
: TIMER / COUNTER FUNCTION : Ethernet
: : Note1 Note2 K2 DMA K> <1 controller
: TIAB10 to TIAB13, : - 7~
: EVTAB1 :
H L — ' USB
H TRGABI, 16-bit H CPU \ K function
H TOAB10OFF timer/event <:_> L—
: counter AB [ PC EXCLK
: TOAB10 to TOAB13 1¢ch 5
H . Multiplier 32-bit
¥8ﬁg}g11 ttg -{—8'2311;% 16 16 - 32 [<—|| barrel shifter BCU
: TIAAQO to TIAA40, ) :
: TIAAO1 to TIAA4T, _16-bit : ri‘é.ss‘?e"r’s
= roaatort | tmeneient (o | | k=
: TOAAOO to TOAA40 :
' ’ :5c¢ch H <—>|| General-purpose
E TOAAO1 to TOAA41 : registers 32 bits x 32 | T
: 16-bit : i
H interval timer M [<5)
H 14 ch E @
i TECRO, TENC00, TENCO1 . : 5
: : ; >  16-bit :
' EVTTO, TIT00, TITO1 timerlcounter T kK> ﬁ ﬁ ﬁ
: TOT00, TOTO1<—] :1ch '
: ' | Ports | AD — CLKOUT
H WDT K converter +— X1
: : -PLL
: RTC1HZ : IIUIIUIIUIIU X2
s c1 RTC H 0w W O Y W N © ™ CG |- XT1
: RTCCL ~—— Pl > 852 8¢
: RTCDIV ~— : ae 55 %5 %55 ° 2@ — XT2
: : L g £ = = £ 2 B>z «— RESET
' ' o ¥ ©o o © 9o o 8 L=z RESET
: RTPOO to RTP05 <= RTO KM |3 &8 & & & 2 & < g
S erpeppepnd ila g =
............................................... [ z
! SERIAL INTERFACE FUNCTION : g
1 ' o
: RXDCO to RXDC3 UARTC : § Flash [ FLMDO
: TXDCO 1o TXDC3 <—— “/j i’ Ko | roorozrosoomoooce ooy controller |—— FLMD1
5 ASCKCO : 1 INTERRUPT FUNCTION :
H ' \ ~—— NMI i
: : INTC :
: SIFO to SIF4 csr Lil [ K—INTPOO to INTP20 |
: SOF0 to SOF4 sch [ | ! <—T— Regulator [—— Voo
; SCKFOto SCKF4 P ke ey intemupt L kRoto kA7 REGC
; SDA00 10 8DA02 <[ G0 |l | L | — EVop
H SCLO0 to SCLO2 <—>| :3ch : fmmmm e . — UVop
: : © DEBUG FUNCTION 5 Vss
: CRXDO —={ caNMoes | . ; -—DRST !
: CTXDO =———{__:1c¢h : 5 -—DMS
5 DCU |=—DDI
; ~—DCK
; —DDO !
Notes 1. 4PD70F3834: 64 KB
#PD70F3835: 128 KB
#PD70F3836, 70F3837: 256 KB
2. uPD70F3834: 32 KB (Including 16 KB of data RAM)
#PD70F3835: 48 KB (Including 16 KB of data RAM)
#PD70F3836, 70F3837: 64 KB (Including 16 KB of data RAM)
3. ©PD70F3837 only.

R01DS0029EJ0001 Rev.0.01

Sep 30, 2010

RENESAS

Page 13 of 75



4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837

CONTENTS
1. PIN FUNCTIONS ...ttt e e e e te e e e e naee e e enees 15
1.1 PO PiNS. .. 15
1.2 NON-POrt PiNS......coooe 17
1.3 Pin 1/0 Circuits and Recommended Connection of Unused Pins............. 22
2. CPU FUNCTIONS ...ttt ettt et e 26
3. MEMORY MAP ...ttt e e et e e e et e e e e taee e e enaees 27
4. O] I 29
5. CLOCK GENERATION FUNCTION ...ttt et e 30
6. 16-BIT TIMER/EVENT COUNTER AA (TAA)...ci e 32
7. 16-BIT TIMER/EVENT COUNTER AB (TAB)...ccooiiiieeeeeee e 34
8. 16-BIT TIMER/EVENT COUNTER T (TMT) .ccciiiieiieee e, 36
9. 16-BIT INTERVAL TIMER M (TMM)....coiiiiiiieiiieecee e 38
10. MOTOR CONTROL FUNCTION ....ooiiiieiee et 39
11.  REAL-TIME COUNTER ....... ittt e 41
12. WATCHDOG TIMER 2 FUNCTIONS ..o 43
13. REAL-TIME OUTPUT FUNCTION (RTO) ..ccoiiiieeeeieeciee et 44
14, A/D CONVERTER ....ooiiii ettt ettt e e e 45
15. ASYNCHRONOUS SERIAL INTERFACE C (UARTC) ...cocccooieeieeciee e, 47
16. CLOCKED SERIAL INTERFACE F (CSIF) ...oooiiiieeeeeeeeeee e 49
LI O = 16 1 51
18. CAN CONTROLLER.......oooiiee et e 53
19. USB FUNCTION CONTROLLER (USBF) ....c.uviiitiieiieecee e 54
20. ETHERNET CONTROLLER..........oiii et e 55
21. DMA CONTROLLER ......ooeeeeee et 56
22. INTERRUPT/EXCEPTION PROCESSING FUNCTION........ccccoeveeeeeieee e 58
23. KEY INTERRUPT FUNCTION (V850ES/JF3-E, VB50ES/JGS3-E)...................... 62
24, STANDBY FUNCTION ...t e 63
25, RESET FUNGCTIONS ...ttt e e aeeeeeenneee s 64
26. CLOCK MONITOR, LOW-VOLTAGE DETECTOR........cccooeiiiiieeecieee e, 65
27. CRC FUNCTIONS ... .ot e e s 66
28. REGULATOR FUNCTION......ooiiiiie et eee e e e e eennee s 67
29.  FLASH MEMORY ...ttt ettt e e e e e et ee e e e aneee s 68
30. ON-CHIP DEBUG FUNCTION ...ttt 69
31. PACKAGE DRAWINGS.......ooo oottt e e e et e e e eaaeee e 70

RO1DS0029EJ0001 Rev.0.01
Sep 30, 2010 RRENESAS

Page 14 of 75



4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837 1. PIN FUNCTIONS

Table 1-1. Types of Pin I/O Circuits (2/3)

Pin Alternate Function I/0 Circuit Recommended Connection of Unused Pins JE3-E|JF3-E|JG3-E
Name Type
P90 TOAB1T1/TOAB11/TIAB11/KRO 10-D Input:  Independently connect to EVoo or Vss via a| - 57 72
/INTP12 resistor.
P91 TOAB1B1/TIAB10/KR1/TOAB10 Output: Leave open. - | 58 | 73
P92 TOAB1T2/TOAB12/TIAB12/KR2 - 59 74
/INTP13
P93 TOAB1B2/TRGAB1/KR3/INTP14 - 60 75
P94 TOAB1T3/TOAB13/TIAB13/KR4 - 61 76
/INTP15
P95 TOAB1B3/EVTB1/KR5/INTP16 - 62 77
P96 TECRO/TITO0/KR6/TOT00 - 31 40
P97 TENCOO0/TITO1/KR7/TOTO1 - 32 41
P98 TENCO1/INTP17 - 33 42
P912 TOAB10OFF/INTP18 - 63 78
PO3 |SIFFNTP1S | S
INTP19 - 25 -
P914 SOF3/INTP20 - - 31
P915 SCKF3 - - 32
PDLO to - 5 Input:  Independently connect to EVop or Vss via a] - - | 58to
PDL4 resistor. 67
PDL5 FLMD1 5 Output: Leave open. 49 | 64 | 79
PDL6 to - 5 - - 183,84,
PDL10 33,34,
43
AVRrero - - Directly connect to Voo and always supply power. 1 1 1
AVss - - Directly connect to Vss. 2 2 2
EVop - - Directly connect to Vop and always supply power. 24, 44129, 52(38, 65
FLMDO - - Connect to Vss in other than flash mode. 42 50 63
P1COL - 5 Independently connect to EVop or Vss via a resistor. 46 54 69
P1CRS - 5 45 53 68
P1MDIO - 5 47 55 70
P1RXCLK - 5 48 56 71
P1RXDO - 5 39 47 57
P1RXD1 - 5 33 41 51
P1RXD2 - 5 34 42 52
P1RXD3 - 5 35 43 53
P1RXDV - 5 36 44 54
P1RXER - 5 37 45 55
P1TXCLK - 5 38 46 56
P1MDC - 5 Leave open. 32 40 50
P1TXDO - 5 26 34 44
P1TXD1 - 5 27 35 45
P1TXD2 - 5 28 36 46
P1TXD3 - 5 29 37 47
P1TXEN - 5 31 39 49

P1TXER - 5 30 38 48
Remark JE3-E: V850ES/JE3-E, JF3-E: V850ES/JF3-E, JG3-E: V850ES/JG3-E
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4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837 1. PIN FUNCTIONS

Figure 1-1. Pin I/O Circuits

Type 2 Type 10-N EVoo
data —4 P-ch
IN
—O
open drain IN/OUT

output

disable
Schmitt-triggered input with hysteresis characteristics Note Vss

e ]
input

Type 5 enable OCDMO bit 4| %

——O IN/OUT Type 11-G

output N-ch AVRero

disable
data 44 P-ch
Vss

. G:‘ IN/OUT

input output
enable disable

Type 10-D AVss

EVoo

Comparator P-ch
3
data 44 P-ch —<
N-ch

- L ET

IN/OUT VREFo
open drain (threshold voltage) AVss

output
dsabl A S
Note Vs input enable
- 5 Type 16-C
input

feedback cut-off

P-chJ_

enable

Note Hysteresis characteristics are not available in port mode.
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4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837 5. CLOCK GENERATION FUNCTION

5. CLOCK GENERATION FUNCTION

The clock generation function has the following features.

O Main clock oscillator
¢ PLL mode (x8): fx = 3 to 6.25 MHz (fxx = 24 to 50 MHz)
e Clock through mode: fx =3 to 6.25 MHz (fxx = 3 to 6.25 MHz)
O Subclock oscillator
o fx1=32.768 kHz
O Internal oscillator (fr = 220 kHz)
¢ Default clock of watchdog timer
e Sampling clock for clock monitor function of the main clock oscillator
e Can be used as the internal system clock after the main clock is stopped
O Internal system clock generation
o 7 levels (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, fxT)
O Peripheral clock generation
O Clock output function
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4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837 8. TMT

8. 16-BIT TIMER/EVENT COUNTER T (TMT)

The number of TAB of the VB50ES/Jx3-E is shown below.

Product Name VB850ES/JF3-E V850ES/JF-E V850ES/JG3-E
Number of channel 1 channel (TMTONOte) 1 channel (TMTO) 1 channel (TMTO)
Number of timer output - 2 2

Note Interval timer function only.
The TMT function has the following features.

e 16 bit timer/counter (TMT)

¢ Clock selection: 8 ways

o Capture/trigger input pins (TITOO, TITO1) : 2
e External event count input pin**" : 1

e Encoder input pin (TENC00, TENCO01) : 2

e Encoder clear input pin (TECRO) : 1

e External trigger input pin"*": 1

e Timer/counter: 1

e Capture/compare registers: 2

e Capture/compare match interrupt request signals: 2
o Timer output pins (TOT00, TOTO01) : 2

The TMT function has the following features"**.

o Interval timer

o External event counter

o External trigger pulse output
¢ One-shot pulse output

e PWM output

e Free-running timer

e Pulse width measurement

e Triangular wave PWM output
e Encoder count function

Notes1. The external trigger input pin and the external event count input pin also function as the encoder input pin
(TENCO00)
2. The TMTO function of V850ES/JES3-E is only Interval timer.
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4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837 8. TMT

The following figure shows the configuration of TMT.

fxx -
fxx/2 —=
fxx/4 —=
fxx/8 —=
fxx/16 —=
fxx/32 —
fxx/64 —
fxx/128—

Selector

TENCO1 Edge detection/}
Noise eliminator|
TITOO Edge detection/
Noise eliminator

Edge detection/

fxx —

fxx/4 —=
fxx/8 —=
fxx/16 —
fxx/32 —
fxx/64 —

Selector

TECRO @ Edge detection/ V
Noise eliminator]

TENCO00 Edge detection/
Noise eliminator] 1

Remark fxx:

2 Internal bus 2
AN
[ Ttroont [ [ TTOTOW |
Counter 4" 16-bit counter |—"NTTT00V
control ACW‘
U & 1O TOTO00
ﬁ 38O TOTO1
35
CCRO Oo
buffer
register CCR1
buffer —~}=INTTTOCCO
ﬁ register ‘
- INTTTOCCH
| TToccro | ~
TTOCCR1
INTTTOEC
Samplin
clorz:k ’ { Internal bus {

Main clock frequency
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The following figure shows the configuration of motor control function.

© TOAB10
TAB1 RN © TOAB1TH
< Cartor TAB option <
* 3-phase PWM « 6-phase PWM —O
generation generation with TOABTBI
dead time from 1
3-phase PWM ] RS O TOAB1T2
TAA4 o e Culling control | < ©
* A/D trigger timing | o A/D trigger selection [
generation in RN © TOAB1B2
tuning operation | <
with TAB1 '
\: © TOAB1T3
TAA1 |
RN © TOAB1B3
* PWM generation /L
— > O TOAAT1
High-impedance
output 7
controller | ;-
- INoise eimination——Q) INTP 18/TOAB1OFF
L INoie elmination]——Q) INTPO6/TOAA1OFF
Crest interrupt
(INTTAB1CCO)

INTC Valley interrupt A/D trigger of A/D converter
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Edge detection
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e Interrupt control
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11. REAL-TIME COUNTER

In the VB50ES/Jx3-E, one channel of real-time counter is provided.

The real-time counter has the following features.

It has counters for year, month, week, day, hours, minutes and seconds, and it can count up to 99 years.
The year, month, week, day, hour, minute and second counters show the count in BCD code™™".
Alarm interrupt function

Fixed-cycle interrupt function (cycle: 1 month to 0.5 seconds)

Interval interrupt function (cycle: 1.95 to 125 ms)

1 Hz pin output

32.768 kHz pin output

512 Hz or 16.384 kHz pin output

Watch error correction function

Note 2

Subclock operation or main clock operation selectable

Notes 1. BCD (binary-coded decimal) code is the code that represents each digit of a decimal number in 4-bit

binary numerals.
2. The main clock can be divided into 32.768 kHz fsre with the baud rate generator dedicated to the real-time
counter.

R01DS0029EJ0001 Rev.0.01 Page 41 of 75
Sep 30, 2010 RRENESAS



4 PDT0F3826, 70F3827, 70F3828, 70F3829, 70F3830, 70F3831, 70F3832, 70F3833, 70F3834, 70F3835, 70F3836, 70F3837 14. A/D CONVERTER

14. AID CONVERTER

An A/D converter unit with ten channels is provided in the V850ES/Jx3-E.

The A/D converter has the following features.

10-bit resolution

10 channels

Successive approximation method

Operating voltage: AVrero= 3.0 t0 3.6 V

Analog input voltage: 0 V to AVRero

The following functions are provided as operation modes.
¢ Continuous select mode

OO OO0OO0Oo

e Continuous scan mode

¢ One-shot select mode

One-shot scan mode

O The following functions are provided as trigger modes.
e Software trigger mode
o External trigger mode (external, 1)
e Timer trigger mode

O Power-fail monitor function (conversion result compare function)
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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 (KRO to
KR7).

The following figure shows the configuration of key interrupt.

KR7

KR6

KR5

KR4

INTKR

KR3

KR2

#L@g???

KR1

KRO

[KRM7|KRM6|KRMS5 KRM4|KRM3|KRM2|KRM1/KRMO|

Key return mode register (KRM)
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26. CLOCK MONITOR, LOW-VOLTAGE DETECTOR

(1) Clock monitor
The clock monitor samples the main clock by using the internal oscillation clock (fr) and generates a reset
request signal when oscillation of the main clock is stopped.

(2) Low-voltage detector
The low-voltage detector (LVI) has the following functions.

e Compares the supply voltage (Vbb) and detection voltage (VLvi) and generates an interrupt request signal or
internal reset signal when Vop < Vuvi.

e An interrupt request signal or internal reset signal can be selected.

e Can operate in STOP mode.

e Operation can be stopped by software.
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27. CRC FUNCTIONS

The outline of the CRC function is shown below.

e CRC operation circuit for detection of data block errors

e Generation of 16-bit CRC code using a CRC-CCITT (X" + X"* + X° + 1) generation polynomial for blocks of data
of any length in 8-bit units

e 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.

2 Internal bus 2

i

| CRC input register (CRCIN) (8 bits) |

I

CRC code generator

| CRC data register (CRCD) (16 bits) |
| —

2 Internal bus 8
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28. REGULATOR FUNCTION

The V850ES/Jx3-E includes a regulator to reduce power consumption and noise.
This regulator supplies a stepped-down Vop power supply voltage to the oscillator block and internal logic circuits
except the A/D converter and output buffers). The regulator output voltage is setto 2.5 V (TYP.).

The outline of the regulator functions is shown below.

AVRero E@ A/D converter EVoo I/O buffer

Woo 6|  USB ©; EVoo

: Sub-oscillator| Flash 1 Gk Voo

Regulator| memory . Gl ) REGC

: T Internal digital circuits :
: Main 2.5V (TYP.) .
: oscillator H
: EVoo I/O buffer
ST T TRV
EVeo EVeo Bidirectional level shifter
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31. PAC

KAGE DRAWINGS

e V850ES/JF3-E

80-PIN PLASTIC LQFP (FINE PITCH) (12x12)
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be disclosed by Renesas Electronics such as that disclosed through our website.

others.

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

use of these circuits, software, or information.

prohibited under any applicable domestic or foreign laws or regulations.

personal electronic equipment; and industrial robots.

designed for life support.

use of Renesas Electronics products beyond such specified ranges.

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

o

no liability for damages or losses occurring as a result of your r iance with i laws and

1
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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
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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
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The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.
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8. You should use the Renesas products i in this 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

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.

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 i with all i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

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

Because the evaluation of microcomputer software alone is very difficult,

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

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