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Section 1 Overview
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Section 3 MCU Operating Modes

RAM: 16 kbytes
Modes 1 and 2
(Expanded mode with
on-chip ROM disabled)

ROM: 256 kbytes
RAM: 16 kbytes
Mode 3
(Boot mode)

H'000000 H'000000
On-chip ROM
H'040000
Reserved area*4
External address
Space H'080000
External address
space/
reserved area*2*4
::EEA'OOO Reserved area™* ::EE“OOO Reserved area™*
8000 On-chip RAM/ 8000
external address On-chip RAM*3
*1
H'FFC000 Space H'FFC000
Reserved area** Reserved area™*
H'FFD000 H'FFDO00 | External address space/
External address space reserved area*2+4
HFFFCO0 [internal 1/0 registers | H'FFFCO0 [ nternal 1/0 registers
HFFFFO0  |Eyternal address space H'FFFFOO [ External address*s;iace/
reserved area™2*4
H'FFFF20 . H'FFFF20 .
H'EFFFEF Internal 1/O registers HFEFEFF Internal 1/O registers

Notes: 1. This area is specified as the external address space by clearing the RAME bit in SYSCR to 0.

2. When EXPE = 1, external address space; when EXPE = 0, reserved area.

3. On-chip RAM is used for flash memory programming. The RAME bit in SYSCR should not be cleared to 0.

4. A reserved area should not be accessed.

Figure3.14 Memory Map for H85/2370 and H85/2370R (1)
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Section 5

Interrupt Controller

Table5.2 Interrupt Sources, Vector Addresses, and Interrupt Priorities
Vector

Origin of Address™

Interrupt  Interrupt Vector  Advanced DTC DMAC

Source Source Number Mode IPR Priority Activation Activation

External pin NMI 7 H'001C — High — —
IRQO 16 H'0040 IPRA14 to IPRAL2 | o —
IRQ1 17 H'0044 IPRA10 to IPRA8 O —
IRQ2 18 H'0048 IPRAG to IPRA4 O —
IRQ3 19 H'004C IPRA2 to IPRAO O —
IRQ4 20 H'0050 IPRB14 to IPRB12 O —
IRQ5 21 H'0054 IPRB10 to IPRB8 O —
IRQ6 22 H'0058 IPRB6 to IPRB4 O —
IRQ7 23 H'005C IPRB2 to IPRBO O —
IRQ8 24 H'0060 IPRC14 to IPRC12 O —
IRQ9 25 H'0064 IPRC10 to IPRC8 O —
IRQ10 26 H'0068 IPRC6 to IPRC4 O —
IRQ11 27 H'006C IPRC2 to IPRCO O —
IRQ12 28 H'0070 IPRD14 to IPRD12 O —
IRQ13 29 H'0074 IPRD10 to IPRD8 O —
IRQ14 30 H'0078 IPRD6 to IPRD4 O —
IRQ15 31 H'007C IPRD2 to IPRDO O —

DTC SWDTEND 32 H'0080 IPRE14 to IPRE12 O —

WDT WOVI 33 H'0084 IPRE10 to IPRES8 — —

— Reserved for 34 H'0088 IPREG6 to IPRE4 — —
system use

Refresh CMI 35 H'008C IPRE2 to IPREO — —

controller

— Reserved for 36 H'0090 IPRF14 to IPRF12 — —
system use 37 H'0094 _ —

A/D ADI 38 H'0098 IPRF10 to IPRF8 O O
Reserved for 39 H'009C — —
system use Low
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Section 6 Bus Controller (BSC)

Bit Bit Name Initial Value R/W

Description

10 RMTS2 0 R/W
9 RMTS1 0 R/W
8 RMTSO 0 R/W

DRAM/Continuous Synchronous DRAM Space
Select

These bits designate DRAM/continuous
synchronous DRAM space for areas 2 to 5.

When continuous DRAM space is set, it is possible
to connect large-capacity DRAM exceeding 2
Mbytes per area. In this case, the RAS signal is
output from the CS2 pin.

When continuous synchronous DRAM space is set,
it is possible to connect large-capacity synchronous
DRAM exceeding 2 Mbytes per area. In this case,
the RAS, CAS, and WE signals are output from
CS2, CS3, and CS4 pins, respectively. When
synchronous DRAM mode is set, the mode
registers of the synchronous DRAM can be set.

000: Normal space

001: Normal space in areas 3to 5
DRAM space in area 2

010: Normal space in areas 4 and 5
DRAM space in areas 2 and 3

011: DRAM space in areas 2 to 5

100: Continuous synchronous DRAM space
(setting prohibited in the H8S/2378 Group)

101: Synchronous DRAM mode setting (setting
prohibited in the H8S/2378 Group)

110: Setting prohibited
111: Continuous DRAM space in areas 2to 5

Burst Access Enable

Selects enabling or disabling of burst access to
areas designated as DRAM/continuous
synchronous DRAM space. DRAM/continuous
synchronous DRAM space burst access is
performed in fast page mode. When using EDO
page mode DRAM, the OE signal must be
connected.

0: Full access
1: Access in fast page mode
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Section 6 Bus Controller (BSC)

6.5.2 Valid Strobes
Table 6.3 shows the data buses used and valid strobes for the access spaces.

Inaread, the RD signal isvalid for both the upper and the lower half of the data bus. In awrite,
the HWR signal is valid for the upper half of the data bus, and the LWR signal for the lower half.

Table6.3 DataBusesUsed and Valid Strobes

Access Read/ Valid Upper Data Bus Lower Data Bus
Area Size Write Address Strobe (D15 to D8) (D7 to DO)
8-bit access  Byte Read — RD Valid Invalid
space Write  — HWR Hi-Z
16-bit access Byte Read Even RD Valid Invalid
space Odd Invalid valid
Write  Even HWR Valid Hi-Z
Odd LWR Hi-Z Valid
Word Read — RD Valid Valid
Write  — HWR, LWR Valid Valid

Note: Hi-Z: High-impedance state
Invalid: Input state; input value is ignored.

6.5.3 Basic Timing

8-Bit, 2-State Access Space: Figure 6.10 shows the bus timing for an 8-bit, 2-state access space.
When an 8-hit access space is accessed, the upper half (D15 to D8) of the data busis used. The
LWR pinisaways fixed high. Wait states can be inserted.
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Section 6 Bus Controller (BSC)

Read after Write: If an external read occurs after an external write while the ICIS2 bit issetto 1
in BCR, anidlecycleisinserted at the start of the read cycle.

Figure 6.67 shows an example of the operation in thiscase. In thisexample, bus cycle A isaCPU
write cycle and bus cycle B is aread cycle from an external device. In (@), anidle cycleis not
inserted, and a collision occurs in bus cycle B between the CPU write data and read data from an
external device. In (b), anidle cycleisinserted, and a data collision is prevented.

Buscycle A BuscycleB

1
LT, T, T Ty T LT, T, T LT Ty Ty

BuscycleA |~ BuscycleB

Address bus Address bus !
Adaross bus , IC. Asaross s c
CS (area A) | ! CS (area A) | | !
CS(areaB) ! I | CS(areaB) ! [ ] |
R 1 | R . |
RD | o I RD | i | I
| | | | : |
AWRIWR ] | i R L[] i
Data bus ]—( E N )— Data bus ]—( E )—( )—
1 : : 1 1 T * 1
-~ P
Long output floating time Data collision Idle cycle
(a) No idle cycle insertion (b) Idle cycle insertion
(ICIs2=0) (ICIS2 = 1, initial value)

Figure6.67 Example of Idle Cycle Operation (Read after Write)
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Section 6 Bus Controller (BSC)

-~

On-chip memory read Internal I/O register read
1 1 1

External write cycle ——————————

1
T T, Tw Tw T, |

O -

Internal memory  Internal I/O register address

o

External address

External space 4
write

Figure6.83 Example of Timing when Write Data Buffer Function IsUsed

6.11 BusRedease

This LSl can release the external bus in response to a bus request from an external device. In the
external bus released state, internal bus masters except the EXDMAC” continue to operate as long
asthereis no external access. If any of the following requests are issued in the external bus
released state, the BREQO signal can be driven low to output a bus request externally.

e When aninternal bus master wants to perform an external access

e When arefresh request is generated

e When a SLEEP instruction is executed to place the chip in software standby mode or all-

modul e-clocks-stopped mode

Note: *

Not supported by the H8S/2375, H8S/2375R, H852373, and H8S5/2373R.
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Section 7 DMA Controller (DMAC)

75.2 Sequential Mode

Sequential mode can be specified by clearing the RPE bit in DMACR to 0. In sequential mode,
MAR is updated after each byte or word transfer in response to a single transfer request, and thisis
executed the number of times specified in ETCR. One addressis specified by MAR, and the other
by IOAR. The transfer direction can be specified by the DTDIR bitin DMACR.

Table 7.5 summarizes register functions in sequential mode.

Table7.5 Register Functionsin Sequential M ode

Function
Register DTDIR=0 DTDIR =1 Initial Setting Operation
23 . . 0 Source Destination Start address of Incremented/
| i MAR | | address address transfer destination decremented every
register register or transfer source  transfer
23 15 0 Destination Source Start address of Fixed
[ vee [ 10aR | address  address transfer source or

register register transfer destination

15 0 Transfer counter Number of transfers Decremented every

transfer; transfer

ends when count
reaches H'0000

MAR specifies the start address of the transfer source or transfer destination as 24 hits. MAR is
incremented or decremented by 1 or 2 each time a byte or word is transferred. |OAR specifies the
lower 16 bits of the other address. The 8 bits above IOAR have a value of H'FF.

Figure 7.3 illustrates operation in sequential mode.
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Section 10

I/0 Ports

e PG3/CS3/RAS3/CAS”

The pin function is switched as shown below according to the operating mode, bit PG3DDR,
bit CS3E, and bits RMTS2 to RMTS0.

Operating 1,2,4 7

mode

EXPE — 0

CS3E 0 1 — 0 1

RMTS2 to — Area3isin | Area3isin | Areas2to5 — — Area3isin | Area3isin | Areas2to5

RMTSO normal space | DRAM space are in normal space | DRAM space are in
synchronous synchronous
DRAM" space DRAM* space

PG3DDR 0 1 0 1 — — 0 1 0 1 0 1 — —

Pin function| PG3 | PG3 | PG3 | CS3 | RAS3 output | CAS™ output | PG3 | PG3 | PG3 | PG3 | PG3 | CS3 | RAS3 output | CAS™ output

input |output| input |output input |output| input |output| input |output
Note: * Not used in the H8S/2378 0.18um F-ZTAT Group, H8S/2377, H8S/2375, and

H8S/2373.

e PG2/CS2/RAS2/RAS

The pin function is switched as shown below according to the operating mode, bit PG2DDR,
bit CS2E, and bits RMTS2 to RMTS0.

Operating 1,2,4 7

mode

EXPE — 1

CS2E 0 1 — 1

RMTS2 to — Area2isin | Area2isin | Areas2to5 — — Area2isin | Area2isin | Areas2to5

RMTSO normal space | DRAM space are in normal space | DRAM space are in
synchronous synchronous
DRAM" space DRAM* space

PG2DDR 0 1 0 1 — — 0 1 0 1 0 1 — —

Pin function| PG2 | PG2 | PG2 | CS2 | RAS2 output | RAS™ output | PG2 | PG2 | PG2 | PG2 | PG2 | CS2 | RAS2 output | RAS" output

input |output| input |output input |output| input |output| input |output
Note: * Not used in the H8S/2378 0.18um F-ZTAT Group, H8S/2377, H8S/2375, and

H8S/2373.
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Section 11 16-Bit Timer Pulse Unit (TPU)

Channel 3:

Channel 4:

Channel 5:

Internal clock: ¢/1

External clock: TCLKA

Channel 0:

Channel 1:

Channel 2:

Legend:
TSTR:
TSYR:
TCR:

v ]
1
© |9 & &k
| ElE|lF ARERE
K> § =l Oé 6|8 ?_D: § Interrupt request signals
Inoutioutout oi 5 % % ] Channel 3: TGI3A
npu ouTr;Cz;ns = = F TGI3B
TGI3C
TIOCB3 el ] TGI3D
Tiocc3 © +|g 1 TCI3V
TIOCD3 fe! L] T |F = Elg|e Channel 4: TGI4A
TIOCA4 © K1 € 5|o|o TGI4B
K O || o |~
TioCcB4 2 S o O Wy TCl4V
TIOCA5 § =lF TCl4U
TIOCBS S ———— Channel 5: TGI5A
% Do: o TGI5B
i) = O | <|a TCI5V
=k SHEE Toisy
E Sl % 5<> [l B
Clock input 8 © I('—) =l F
o4
¢/16
$/64 WIRE] i
/256 2 & QéO g "> Internal data bus
el s I = | L 3
S| 21~ |lo E
$/4096 E ‘g EOEO ) A/D conversion start request signal
o 12 e} m
TCLKB J [ S == E——> PPG output trigger signal
TCLKC S —
TCLKD x|
Nls [) &
ER= = (<o
<l € 55| &
Sl r:é EQ FlF=
ooy
Input/output pins lFF Interrupt request signals
TIOCAO ——— Channel 0: TGIOA
TIOCBO x| g TGI0B
TIOCCO ‘; % s fQO | <l TGlOC
TIOCDO <“::> p o E1E SHEE TGIoD
TIOCA1 » 8lo|xlx | TClov
TIOCB1 £ 59|12 Channel 1: TGA
TIOCA2 £ TGIB
TIOCB2 5 TS Tcnv
S o |82l TCHU
4 5|2 g 2 =l <lalola Channel 2: TGI2A
5 € 18| 5|5| 6|6 TGI8
[ © T
£ 5%“50 FlFIF[FF TCI2V
S F2IF TCI2U
Timer start register TIER: Timer interrupt enable register
Timer synchronous register TSR: Timer status register
Timer control register TGR (A, B, C, D): Timer general registers (A, B, C, D)
Timer mode register TCNT: Timer counter

TMDR:

TIOR (H, L): Timer I/O control registers (H, L)

Figure11l.1 Block Diagram of TPU
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Section 11 16-Bit Timer Pulse Unit (TPU)

TCNT value
Counter cleared by

N , TGRAcomparematch

TGRB |-coooooem o
H'0000 :

Figure11.21 Example of PWM Mode Operation (1)
Figure 11.22 shows an example of PWM mode 2 operation.

In this example, synchronous operation is designated for channels 0 and 1, TGRB_1 compare

match is set asthe TCNT clearing source, and O is set for the initial output value and 1 for the

output value of the other TGR registers (TGRA_0to TGRD_0, TGRA 1), to output a 5-phase
PWM waveform.

Inthis case, the value set in TGRB_1 is used as the cycle, and the values set in the other TGRs as
the duty cycle.

Counter cleared by

TCNT value / TGRB_1 compare match

=
TGRA 1 fomomceeeeeee e 2T D
TGRD O ecooccccceaeeee 2T R
TGRC O mocmcccee e T i L .................. T
TGRBO | coeoee el T LI S R R Yo
TGRA O |--- ; g O S R R I o R
H'0000 ! . L : . : . .

: i : ! Time

TIOCAO | ;

TIOCBO |

TIOCCO ' ' I
TIOCDO
TIOCA1 I | I |

Figure11.22 Example of PWM M ode Operation (2)
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Section 12 Programmable Pulse Generator (PPG)

1248 Pulse Output Triggered by Input Capture

Pulse output can be triggered by TPU input capture as well as by compare match. If TGRA
functions as an input capture register in the TPU channel selected by PCR, pulse output will be
triggered by the input capture signal.

Figure 12.11 shows the timing of this output.

0 A I I I I

TIOC pin (D
\
Isr:g:; Icapture I_l
NDR N
PODR M X TN
PO M X N

Figure12.11 Pulse Output Triggered by Input Capture (Example)
12.5 Usage Notes

125.1 Module Stop M ode Setting

PPG operation can be disabled or enabled using the module stop control register. Theinitia value
isfor PPG operation to be halted. Register accessis enabled by clearing module stop mode. For
details, refer to section 24, Power-Down Modes.

12.5.2 Operation of Pulse Output Pins

Pins POO to PO15 are also used for other peripheral functions such asthe TPU. When output by
another peripheral function is enabled, the corresponding pins cannot be used for pulse output.
Note, however, that data transfer from NDR bits to PODR bits takes place, regardless of the usage
of the pins.

Pin functions should be changed only under conditions in which the output trigger event will not
occur.
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Section 15 Serial Communication Interface (SCI, IrDA)

15.7 Operation in Smart Card Interface Mode

The SCI supports an IC card (Smart Card) interface conforming to 1SO/IEC 7816-3 (Identification
Card) as a serial communication interface extension function. Switching between the normal serial
communication interface and the Smart Card interface is carried out by means of aregister setting.

15.7.1  Pin Connection Example

Figure 15.21 shows an example of connection with the Smart Card. In communication with an IC
card, since both transmission and reception are carried out on a single data transmission line, the
TxD pin and RxD pin should be connected with the LS| pin. The data transmission line should be
pulled up to the V¢ power supply with aresistor. If an IC card is not connected, and the TE and
RE bits are both set to 1, closed transmission/reception is possible, enabling self-diagnosis to be
carried out. When the clock generated on the SCI is used by an IC card, the SCK pin output is
input to the CLK pin of the IC card. This LSl port output is used as the reset signal.

Vee
TxD ;
- 1/0

RxD Data line
SCK Clock line CLK

Rx (port) . RST

This LSI Reset line IC card
Connected equipment

Figure15.21 Schematic Diagram of Smart Card Interface Pin Connections
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Section 21 Flash Memory (0.18-pum F-ZTAT Version)

Bit

Bit
Name

Initial
Value

R/W

Description

7t03

Unused
Return O

SS

RW

Source Select Error Detect

Only one type for the on-chip program which can be
downloaded can be specified. When more than two
types of the program are selected, the program is not
selected, or the program is selected without mapping,
error is occurred.

0: Download program can be selected normally

1: Download error is occurred (multi-selection or program
which is not mapped is selected)

FK

R/W

Flash Key Register Error Detect (FK)

Returns the check result whether the value of FKEY is
set to H'A5.

0: KEY setting is normal (FKEY = H'A5)

1: Setting value of FKEY becomes error (FKEY = value
other than H'A5)

SF

RW

Success/Fail

Returns the result whether download is ended normally
or not. The determination result whether program that is
downloaded to the on-chip RAM is read back and then
transferred to the on-chip RAM is returned.

0: Downloading on-chip program is ended normally (no
error)

1: Downloading on-chip program is ended abnormally
(error occurs)

Rev.7.00 Mar. 18, 2009 page 881 of 1136
REJ09B0109-0700

RENESAS



Section 21

Flash Memory (0.18-um F-ZTAT Version)

e ERROR (one byte): Error status

ERROR = 0 indicates normal operation.
ERROR = 1 indicates error has occurred.

Table 21.14 Error Code

Code Description

H'00 No Error

H'11 Sum Check Error

H'12 Program Size Error

H'21 Device Code Mismatch Error
H'22 Clock Mode Mismatch Error
H'24 Bit Rate Selection Error

H'25 Input Frequency Error

H'26 Multiplication Ratio Error
H'27 Operating Frequency Error
H'29 Block Number Error

H'2A Address Error

H'2B Data Length Error

H'51 Erasure Error

H'52 Erasure Incomplete Error
H'53 Programming Error

H'54 Selection Processing Error
H'80 Command Error

H'FF Bit-Rate-Adjustment Confirmation Error

e SUM (one byte): Sum check
This command is accepted during programming/erasing operation, however, response time will

be longer.

Rev.7.00 Mar. 18, 2009 page 951 of 1136
REJ09B0109-0700

RENESAS



Section 25 List of Registers

Register
Abbreviation Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Module
TCR_4 — CCLR1 CCLRO CKEG1l CKEGO TPSC2 TPSCl1 TPSCO TPU_4
TMDR_4 — — — — MD3 MD2 MD1 MDO
TIOR_4 10B3 10B2 10B1 10BO I0A3 I0A2 I0A1 IOA0
TIER_4 TTGE — TCIEU TCIEV — — — TGIEB  TGIEA
TSR_4 TCFD — TCFU TCRV — — TGFB TGFA
TCNT_4 Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TGRA_4 Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TGRB_4 Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TCR_5 — CCLR1 CCLRO CKEG1 CKEGO TPSC2 TPSC1 TPSCO TPU_S
TMDR_5 — — — — MD3 MD2 MD1 MDO
TIOR_5 10B3 10B2 I0B1 10B0 I0A3 I10A2 I0A1 I0A0
TIER_5 TTGE — TCIEU TCIEV  — — TGIEB  TGIEA
TSR_5 TCFD — TCFU TCFV — — TGFB TGFA
TCNT_5 Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TGRA_S5 Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
TGRB_5 Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ABWCR ABW7  ABW6 ABW5 ABW4  ABW3  ABW2  ABW1  ABWO BSC
ASTCR AST7 AST6 AST5 AST4 AST3 AST2 AST1 ASTO
WTCRAH — w72 W71 W70 — we2 wel W60
WTCRAL — W52 W51 W50 — W42 W41 W40
WTCRBH — w32 W31 W30 — w22 w21 W20
WTCRBL — w12 w11 W10 — wo2 wo1l W00
RDNCR RDN7 RDNG6 RDNS5 RDN4 RDN3 RDN2 RDN1 RDNO

CSACRH CSXH7 CSXH6 CSXH5 CSXH4 CSXH3 CSXH2 CSXH1 CSXHO

CSACRL CSXT7 CSXT6 CSXT5 CSXT4 CSXT3 CSXT2 CSXT1 CSXTO

BROMCRH BSRMO BSTS02 BSTSO01 BSTS00 — — BSwWD01 BSWDO0O

BROMCRL BSRM1 BSTS12 BSTS11 BSTS10 — — BSwWD11 BSWD10
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Section 26 Electrical Characteristics

26.2 Electrical Characteristicsfor H852378

26.21  Absolute Maximum Ratings
Table 26.14 lists the absol ute maximum ratings.

Table 26.14 Absolute Maximum Ratings

Item Symbol Value Unit
Power supply voltage Vce -0.3t0 +4.3 \%
PLLVcc
Input voltage (except ports 4 and 9) Vin —0.3t0 Vcc +0.3 \%
Input voltage (ports 4 and 9) Vin —0.3to AVcc +0.3 \%
Reference power supply voltage Vet —0.3t0 AVcc +0.3 \%
Analog power supply voltage AVcc -0.3t0 +4.0 \%
Analog input voltage Van —0.3t0 AVcc +0.3 \%
Operating temperature Topr Regular specifications: °C
-20 to +75"
Wide-range specifications:  °C
-40 to +85*
Storage temperature Tstg -55to +125 °C

Caution:  Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note: * Ranges of operating temperature when flash memory is programmed/erased:

Regular specifications: 0 to +75°C
Wide-range specifications: 0 to +85°C
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Section 26 Electrical Characteristics

Table 26.29 DC Characteristics

Conditions. Vcc=3.0V1t03.6V,AV c=30Vt036V,V,=3.0V toAV,

Ves=AVgs=0V* T,=-20°C to +75°C (regular specifications),
T,=-40°C to +85°C (wide-range specifications)

Test
Item Symbol  Min. Typ. Max. Unit Conditions
Input RES |lin] — — 10.0 pA  Vin=05to
leakage Vee -0.5V
current STBY, NMI, — 10 A
MD2 to MDO
Port 4, Port 9 — — 1.0 pA  Vihn=05to
AVcc 0.5V
Three-state Ports 1 to 3, | Irsi | — — 1.0 pA  Vih=05to
leakage P50 to P53, Vee -0.5V
current ports 6 and 8,
(off state)  ports Ato H
Input pull-up Ports Ato E —lp 10 300 pA  Vec=3.0to
MOS 3.6V
current Vin=0V
Input RES Cin — — 30 pF  Vihn=0V
capacitance " — — 30 pF f=1MHz
All input pins — 15 pF Ta=25°C
except RES
and NMI
Current Normal operation lec™ — 40 (3.3V) 60 mA =34 MHz
gngk'mp' Sleep mode — 20 (3.3V) 40 mA  f=34 MHz
Standby mode™*® — 5 20 pA  Ta<50°C
— 80 pA  50°C<Ta
Analog During A/Dand  Alcc — 05@.0V) 20 mA
power D/A conversion
supply Idle — 0.01 50 1A
current
Reference During A/D and  Alcc — 3.0(3B.0V) 6.0 mA
power D/A conversion
supply Idle — 0.01 50 uA
current

Rev.7.00 Mar. 18, 2009 page 1052 of 1136
REJ09B0109-0700

RENESAS



