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Notice

All information included in this document is current as of the date this document isissued. 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 atention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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.

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

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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 lossesincurred by
you or third parties arising from the use of these circuits, software, or information.

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. Y ou 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 devel opment 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.

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 errorsin or omissions from the information included herein.

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. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
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 bein 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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.
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 physica 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.

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 aresult of your noncompliance with
applicable laws and regulations.

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

Please contact a Renesas Electronics sdes 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.




Main Revisions for This Edition

Item Page Revision (See Manual for Details)

1.1 Overview 1 Table amended

e On-chip memory H8S/2218 Group
ROM Part No. ROM RAM Remarks
Flash memory Version HD64F2218 128 kbytes 12 kbytes SCI boot mode

HD64F2218U 128 kbytes 12 kbytes USB boot mode
HD64F2218CU 128 kbytes 12 kbytes USB boot mode
HD64F2217CU 64 kbytes 12 kbytes USB boot mode

Masked ROM Version HD6432217 64 kbytes 8 kbytes —
2 Table amended
H8S/2212 Group
ROM Part No. ROM RAM Remarks
Flash memory Version HD64F2212 128 kbytes 12 kbytes SCI boot mode

HD64F2212U 128 kbytes 12 kbytes USB boot mode
HD64F2212CU 128 kbytes 12 kbytes USB boot mode

HD64F2211 64 kbytes 8 kbytes SCI boot mode

HD64F2211U 64 kbytes 8 kbytes USB boot mode

HD64F2211CU 64 kbytes 8 kbytes USB boot mode

HD64F2210CU 32 kbytes 8 kbytes USB boot mode
Masked ROM Version HD6432211 64 kbytes 8 kbytes —

HD6432210 32 kbytes 4 kbytes —

HD6432210S 32 kbytes 4 kbytes —

1.2 Internal Block 3 Description amended

Diagram The internal block diagram of the HD64F2218, HD64F2218U,
HD64F2218CU and HD64F2217CU is shown in figure 1.1. The
internal block diagram of the HD6432217 is shown in figure 1.2.
The internal block diagram of the HD64F2212, HD64F2212U,
HD64F2212CU, HD64F2211, HD64F2211U, HD64F2211CU
and HD64F2210CU is shown in figure 1.3.
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Section2 CPU

2.2.2 Advanced Mode

e Address Space
Linear access is provided to a 16-Mbyte maximum address space.
o Extended Registers (En)

The extended registers (EO to E7) can be used as 16-bit registers, or as the upper 16-bit
segments of 32-bit registers or address registers.

e Instruction Set
All instructions and addressing modes can be used.
e Exception Vector Table and Memory Indirect Branch Addresses

In advanced mode the top area starting at H'00000000 is allocated to the exception vector table
in units of 32 bits. In each 32 bits, the upper 8 bits are ignored and a branch address is stored in
the lower 24 bits (figure 2.3). For details of the exception vector table, see section 4, Exception
Handling.

H'00000000 Reserved A
) Reset exception vector o
H'00000003
H'00000004 | ~  Reserved |
(Reserved for system use)
H'00000007 | B
H'00000008
[~ 77| > Exception vector table
H'0000000B | N
- - (Reserved for system use) --
H'0000000C | .
H'00000010 | ~  Reserved |
) Exception vector 1 o

Figure 2.3 Exception Vector Table (Advanced Mode)
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Section2 CPU

Table 2.3  Data Transfer Instructions

Instruction Size*!

Function

MOV B/W/L  (EAs) —> Rd, Rs — (EAd)
Moves data between two general registers or between a general register
and memory, or moves immediate data to a general register.
MOVFPE B Cannot be used in this LSI.
MOVTPE B Cannot be used in this LSI.
POP WiIL @SP+ —> Rn
Pops a general register from the stack. POP.W Rn is identical to MOV.W
@SP+, Rn. POP.L ERn is identical to MOV.L @SP+, ERn
PUSH WiL Rn - @-SP
Pushes a general register onto the stack. PUSH.W Rn is identical to
MOV.W Rn, @-SP. PUSH.L ERn is identical to MOV.L ERn, @-SP.
LDM*? L @SP+ — Rn (register list)
Pops two or more general registers from the stack.
STM*2 L Rn (register list) > @-SP

Pushes two or more general registers onto the stack.

Notes: 1. Size refers to the operand size.

B: Byte
W: Word

L: Longword

2. ERT7 is used as a stack pointer in STM and LDM instructions. ER7, therefore, should not
be used as a saving (STM) or restoring (LDM) register.
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Section 3 MCU Operating Modes

Section 3 MCU Operating Modes

3.1 Operating Mode Selection

This LSI supports four operating modes (modes 4 to 7). These modes enable selection of the CPU
operating mode, enabling/disabling of on-chip ROM, and the initial bus width setting, by setting
the mode pins (MD2 to MDO0) as show in table 3.1. Modes 4 to 6 are external extended modes that
allow access to the external memory and peripheral devices. In external extended mode, 8-bit or
16-bit address space can be set for each area depending on the bus controller setting after program
execution starts. If 16-bit access is selected for any one area, 16-bit bus mode is set; if 8-bit access
is selected for all areas, 8-bit bus mode is set. In mode 7, the external address space cannot be

used. Do not change the mode pin settings during operation. Only mode 7 is available in the
H8S/2212 Group.

Table 3.1 MCU Operating Mode Selection

MCU External Data Bus
Operating CPU Operating On-chip Maximum
Mode MD2 MD1 MDO Mode Description ROM Initial Value Value
4 1 0 0 Advanced mode On-chip ROM Disabled 16 bits 16 bits
disabled, extended
mode
5 1 0 1 Advanced mode On-chip ROM Disabled 8 bits 16 bits
disabled, extended
mode
6 1 1 0 Advanced mode On-chip ROM Enabled 8 bits 16 bits
enabled, extended
mode
7 1 1 1 Advanced mode Single-chip mode Enabled - -

Note: When using the E6000 emulator:
e Mode 7 is not available in the H8S/2218 Group. (The E6000 emulator does not support
mode 7.)
¢ Note following restrictions to use the RTC and USB in mode 6.
Specify PFCR so that A9 and A8 are output on the PB1 and PBO pins.
Set H'FF in PCDDR so that A7 to A0 are output on the PC7 to PCO pins.
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Section 5

Interrupt Controller

5.2 Input/Output Pins

Table 5.1 summarizes the pins of the interrupt controller.

Table 5.1  Pin Configuration

Name 110 Function
NMI Input Nonmaskable external interrupt
Rising or falling edge can be selected
IRQ7 Input Maskable external interrupts
IRQ4 Input Rising, falling, or both edges, or level sensing can be selected (IRQ6 is
RO3 Inout an interrupt signal only for the on-chip USB. IRQ5 is an interrupt signal
P only for the on-chip RTC.)
IRQ2 Input
IRQ1 Input
IRQO Input

53 Register Descriptions

The interrupt controller has the following registers. For details on the system control register, refer
to section 3.2.2, System Control Register (SYSCR).

System control register (SYSCR)
IRQ sense control register H (ISCRH)
IRQ sense control register L (ISCRL)

e [RQ enable register (IER)
o ]RQ status register (ISR)
o Interrupt priority register A (IPRA)

e Interrupt priority register B (IPRB)

e Interrupt priority register C (IPRC)

e Interrupt priority register D (IPRD)

e Interrupt priority register E (IPRE)

e Interrupt priority register F (IPRF)

e Interrupt priority register G (IPRG)

e Interrupt priority register J (IPRJ)

o Interrupt priority register K (IPRK)

e Interrupt priority register M (IPRM)
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Section 5 Interrupt Controller

53.2

IRQ Enable Register (IER)

IER controls enabling and disabling of interrupt requests IRQ7 to IRQO.

Bit Bit Name Initial Value R/W  Description
7 IRQ7E 0 R/W  IRQ7 Enable

The IRQY7 interrupt request is enabled when this bit is 1.
6 IRQBE 0 R/W  IRQ6 Enable*'

The IRQ6 interrupt request is enabled when this bit is 1.
5 IRQ5E 0 R/W  IRQ5 Enable*?

The IRQ5 interrupt request is enabled when this bit is 1.
4 IRQ4E 0 R/W  IRQ4 Enable

The IRQ4 interrupt request is enabled when this bit is 1.
3 IRQ3E 0 R/W  IRQ3 Enable

The IRQ3 interrupt request is enabled when this bit is 1.
2 IRQ2E 0 R/W  IRQ2 Enable

The IRQ2 interrupt request is enabled when this bit is 1.
1 IRQ1E 0 R/W  IRQ1 Enable

The IRQ1 interrupt request is enabled when this bit is 1.
0 IRQOE 0 R/W  IRQO Enable

The IRQO interrupt request is enabled when this bit is 1.

Notes: 1. IRQ6 is an interrupt only for the on-chip USB.

2.

IRQ5 is an interrupt only for the on-chip RTC.
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Section 6 Bus Controller

o The bus is transferred at a break between bus cycles. However, if a bus cycle is executed in
discrete operations, as in the case of a longword-size access, the bus is not transferred between
the operations.

o Ifthe CPU is in sleep mode, it transfers the bus immediately.

DMAC: The DMAC sends the bus arbiter a request for the bus when an activation request is
generated.

In the case of a USB request in short address mode or normal mode, and in cycle steal mode, the
DMAC releases the bus after a single transfer.

In block transfer mode, it releases the bus after transfer of one block, and in burst mode, after
completion of the transfer.

6.10.3  External Bus Release Usage Note

External bus release can be performed on completion of an external bus cycle in the H8S/2218
Group. The CS signal remains low until the end of the external bus cycle. Therefore, when
external bus release is performed, the CS signal may change from the low level to the high-
impedance state.

6.11 Resets and the Bus Controller

In a power-on reset, this LSI, including the bus controller, enters the reset state at that point, and an
executing bus cycle is discontinued.

In a manual reset*, the bus controller's registers and internal state are maintained, and an executing
external bus cycle is completed. In this case, WAIT input is ignored and write data is not
guaranteed.

Note: * Supported only by the H8S/2218 Group.
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Section 8 /0O Ports

8.9 Port D (H8S/2218 Group Only)

The port D is an 8-bit I/O port also functioning as data bus (D15 to D8) I/O pins. The port D has
the following registers.

e Port D data direction register (PDDDR)

e Port D data register (PDDR)

e Port D register (PORTD)

e Port D pull-up MOS control register (PDPCR)

8.9.1 Port D Data Direction Register (PDDDR)
PDDDR specifies input or output for the pins of the port D.

Since PDDDR is a write-only register, the bit manipulation instructions must not be used to write
PDDDR. For details, see section 2.9.4, Accessing Registers Containing Write-Only Bits.

Bit Bit Name Initial Value R/W Description
7 PD7DDR 0 w Modes 4 to 6:
6 PD6DDR 0 W Port D pins automatically function as data input/output
5 PD5DDR 0 W ;”Z' ,
ode 7:
4 PD4DDR 0 W Setting a PDDDR bit to 1 makes the corresponding port D
3 PD3DDR 0 W pin an output port, while clearing the bit to 0 makes the
2 PD2DDR 0 w pin an input port.
1 PD1DDR 0 w
0 PDODDR 0 w
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Section 8 1/0O Ports

8.10

Port E

The port E is an 8-bit I/O port also functioning as data bus (D7 to D0) I/O pins. The port E has the
following registers.

8.10.1

Port E data direction register (PEDDR)

Port E data register (PEDR)

Port E register (PORTE)
Port E pull-up MOS control register (PEPCR)

Port E Data Direction Register (PEDDR)

PEDDR specifies input or output for the pins of the port E.

Since PEDDR is a write-only register, the bit manipulation instructions must not be used to write
PEDDR. For details, see section 2.9.4, Accessing Registers Containing Write-Only Bits.

Bit Bit Name Initial Value R/W Description

7 PE7DDR 0 w (H8S/2218 Group)

6 PE6DDR 0 w Modes 4 to 6:

5 PE5DDR 0 w When 8-bit bus mode is selected, port E functions as an

4 PEADDR 0 W 1/0O port. Se.ttlng a PEDPR bit to 1 makes thg .
corresponding port E pin an output port, while clearing the

3 PE3DDR 0 W bit to 0 makes the pin an input port.

2 PE2DDR 0 w When 16-bit bus mode is selected, the input/output

1 PE1DDR 0 W direction settings in PEDDR are ignored, and port E pins
automatically function as data input/output pins.

0 PEODDR O w

For details on 8-bit/16-bit bus mode, refer to section 6,
Bus Controller.

Mode 7:

Setting a PEDDR bit to 1 makes the corresponding port E
pin an output port, while clearing the bit to 0 makes the
pin an input port.

(H8S/2212 Group)

Setting a PEDDR bit to 1 makes the corresponding port E
pin an output port, while clearing the bit to 0 makes the
pin an input port.
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Section 12 Serial Communication Interface

12.7.2  Data Format (Except for Block Transfer Mode)
Figure 12.25 shows the transfer data format in Smart Card interface mode.

e One frame consists of 8-bit data plus a parity bit in asynchronous mode.

e In transmission, a guard time of at least 2 etu (Elementary time unit: the time for transfer of
one bit) is left between the end of the parity bit and the start of the next frame.

o If a parity error is detected during reception, a low error signal level is output for one etu
period, 10.5 etu after the start bit.

e Ifan error signal is sampled during transmission, the same data is retransmitted automatically
after a delay of 2 etu or longer.

When there is no parity error

| Ds | DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 | Dp

| Transmitting station output ‘
|

When a parity error occurs

| Ds | DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 | Dp DE |
|

Transmitting station output | | |
| | |
Receiving station

Legend: output
Dg: Start bit

DO to D7: Data bits

Dp: Parity bit

DE: Error signal

Figure 12.25 Normal Smart Card Interface Data Format

Data transfer with other types of IC cards (direct convention and inverse convention) are
performed as described in the following.

( Z A A Z (2) State

2 A Z Z A Z Z
|DS|DOED1|D2|D3ED4ED5 D6 : D7 [ Dp

Figure 12.26 Direct Convention (SDIR = SINV = O/E = 0)

With the direction convention type IC and the above sample start character, the logic 1 level
corresponds to state Z and the logic 0 level to state A, and transfer is performed in LSB-first order.
The start character data above is H'3B. For the direct convention type, clear the SDIR and SINV
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Section 12 Serial Communication Interface

<Transmission>

All data
transmitted?

[1] Data being transmitted is interrupted.
After exiting software standby
mode, etc., normal CPU transmission
is possible by setting TE to 1, reading
SSR, writing TDR, and clearing TDRE
to 0.

Read TEND flag in SSR

2

If TIE and TEIE are set to 1, clear
them to O in the same way.

[3

Includes module stop mode, watch mode,
subactive mode, and subsleep mode.

TE=0 [2]

Transition to software
standby mode, etc.
|
Exit from software
standby mode, etc.

(3]

Change
operating mode?,

Initialization TE=1

|

<Start of transmission>

Figure 12.39 Sample Flowchart for Mode Transition during Transmission

Transition Exit from
End of to software software
Start of transmission transmission standby standby

. 1 l X I
TE bit l

SCK output pin | I | I | I | I | I | I | H Port input/output \ |

: (( I(d
TxD output pin  Port inputjoutput)‘[ High output | Start A X . Y stop T Port input/output THigh output
Port | | SCI TxD

SCI TxD output | Port output

Figure 12.40 Port Pin State of Asynchronous Transmission Using Internal Clock

Rev.7.00 Dec. 24, 2008 Page 444 of 698
REJ09B0074-0700

RENESAS



Section 14 Universal Serial Bus (USB)

(1) Transition from normal operation to stall

USB function module

(-1
usB Internal status bit EPNSTL
0 0-1
(1-2)
Reference
Transaction request Internal status bit EPNSTL
0 1
To (1-3)
(1-3)
Stall
Stall handshake Internal status bit EPnSTL
01 1 (SCME =0)
To (2-1) or (3-1)
(2) When Clear Feature is sent after EPnSTL has been cleared
(2-1)
Transaction request Internal status bit EPNSTL
1 1-0
(2-2)
Stall handshake Internal status bit EPnSTL
1 0
(2-3)
Clear Feature command Internal status bit EPNSTL
1—-0 0

(3) When Clear Feature is sent before EPnSTL is cleared to 0

6-1)

Normal status restored

Clear Feature command

—

Internal status bit
1-0

EPnSTL
1

To (1-2)

WN P

. Set EPnSTL to 1 by

firmware

. Receive INJOUT

token from the host

. Refer to EPnSTL

. SCME is setto 0
. EPnSTLissetto 1
. Set internal status

bitto 1

. Transmit stall

handshake

. Clear EPnSTL to O

by firmware

. Receive INJOUT

token from the host

. Internal status bit

has been setto 1

. EPnSTL is not

referred to

. No change in

internal status bit

. Transmit stall

handshake

. Clear internal status

bit to 0

. Clear internal status

bit to 0

. No change in

EPNSTL bit

Figure 14.20 Forcible Stall by Firmware
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Section 15 A/D Converter

15.5.2 Scan Mode

In scan mode, A/D conversion is to be performed sequentially on the specified channels (four
channels maximum). The operations are as follows.

1.

When the ADST bit is set to 1 by software, TPU or external trigger input, A/D conversion
starts on the first channel in the group (ANO when CH3 and CH2 = 00, AN4 when CH3 and
CH2 =01, or AN8 when CH3 and CH2 = 10).

When A/D conversion for each channel is completed, the result is sequentially transferred to
the A/D data register corresponding to each channel.

When conversion of all the selected channels is completed, the ADF flag is set to 1. If the
ADIE bit is set to 1 at this time, an ADI interrupt is requested after A/D conversion ends.
Conversion of the first channel in the group starts again.

Steps 2 to 3 are repeated as long as the ADST bit remains set to 1. When the ADST bit is
cleared to 0, A/D conversion stops.

Continuous A/D conversion execution

|
| Set*! i Clear*t
ADST
ADF ) \ ! Clear*!
I‘\
A/D conversion time
State of ~ =
channel 0 (ANO) L_Idle | AID conversion 1 O\ Idle | A/D conversion 4 Q. \ Idle |
State of [ - \ / \ - >
channel 1 (AN]_) |dle qA/D conversion ZQ\ Idle \l A/D conversion 5 I Idle I
State of / \ - \(
channel 2 (AN2) | ldle qA/D conversion 3O\ ( ldle |
State of
channel 3 (AN3) L \ Idie ) \ |
\ Transfer (
ADDRA X AID conversionfesult 1 X__A/D conversion result 4
ADDRB X \ A/D conversion result 2
ADDRC X A/D conversion result 3
ADDRD

Notes: 1. Vertical arrows (l) indicate instructions executed by software.
2. Data currently being converted is ignored.

Figure 15.4 A/D Conversion Timing (Scan Mode, Channels ANO to AN2 Selected)
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Section 21 List of Registers

Register ~ Power-on  Manual High- Medium- Module Software  Hardware

Name Reset Reset Speed Speed Sleep Stop Watch i dby Standb Module
TCR_1 Initialized Initialized — — — — — — — — Initialized TPU_1
TMDR_1 Initialized Initialized — — — — — — — — Initialized

TIOR_1 Initialized Initialized — — — — — — — — Initialized

TIER_1 Initialized Initialized — — — — — — — — Initialized

TSR_1 Initialized Initialized — — — — — — — — Initialized

TCNT_1 Initialized Initialized — — — — — — — — Initialized

TGRA_1 Initialized Initialized — — — — — — — — Initialized

TGRB_1 Initialized Initialized — — — — — — — — Initialized

TCR_2 Initialized Initialized — — — — — — — — Initialized TPU_2
TMDR_2 Initialized Initialized — — — — — — — — Initialized

TIOR_2 Initialized Initialized — — — — — — — — Initialized

TIER_2 Initialized Initialized — — — — — — — — Initialized

TSR_2 Initialized Initialized — — — — — — — — Initialized

TCNT_2 Initialized Initialized — — — — — — — — Initialized

TGRA_2 Initialized Initialized — — — — — — — — Initialized

TGRB_2 Initialized Initialized — — — — — — — — Initialized
EXMDLSTP |Initialized — — — — — — — — — Initialized SYSTEM
RSECDR  — — — — — — — — — — Initialized RTC
RMINDR — — — — — — — — — — Initialized

RHRDR — — — — — — — — — — Initialized

RWKDR — — — — — — — — — — Initialized

RTCCR1 — — — — — — — — — — Initialized

RTCCR2 — — — — — — — — — — Initialized

RTCCSR Initialized — — — — — — — — — Initialized
DMACROA Initialized Initialized ~ — — — — — — — — Initialized DMAC
DMACROB Initialized Initialized ~ — — — — — — — — Initialized
DMACR1A Initialized Initialized — — — — — — — — Initialized
DMACR1B Initialized Initialized — — — — — — — — Initialized

DMABCR Initialized Initialized — — — — — — — — Initialized

TCSR Initialized Initialized ~ — — — — — — — — Initialized WDT
TCNT Initialized Initialized ~— — — — — — — — — Initialized

RSTCSR Initialized Initialized ~ — — — — — — — — Initialized
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Section 22 Electrical Characteristics

Test

Item Symbol Min. Typ. Max. Unit Conditions
Input low RES, STBY, Vi -0.3 — Veex 0.1 V
voltage MD2 to MDO,

TRST, TCK,

TMS, TDI,

EMLE, VBUS,

UBPM, FWE**

EXTAL, NMI, -0.3 — Veex0.2 V

ports 1, 3, 4,

7,9, and

AtoG
Output high  All output pins Von Vec—-05 — — \Y lon = —200 pA
voltage Vec—1.0 — _ Vv lon = =1 mA
Output low All output pins VoL — — 0.4 \Y, lo.=0.8 mA
voltage
Input leakage RES, VBUS, || — — 1.0 MA Vin=0.5t0
current UBPM, STBY, Vec-0.5V

NMI, EMLE,

MD2 to MDO,

FWE**,

ports 4, 9
Three-state  Ports 1,3,7, |lrs| — — 1.0 MA Vin=0.51t0
leakage and Ato G Vec-0.5V
current (off
state)
Input pull-up Ports AtoE - 1p 10 — 300 MA Vin=0V
MOS current TDI, TCK,

TMS, TRST
Input RES, NMI Cin — — 30 pF V=0V
capacitance f=1 MHz

All input pins — — 15 pF Ta=25°C

other than

RES, NMI
Current Normal loc*? — 22 35 mA f=16 MHz
dissipa’[ion*1 operation Vee=3.3VVec=36V

(USB halts) — 31 50 mA =24 MHz

Vcc =3.3 VVcc =36V
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Appendix

C. Package Dimensions

The package dimension that is shown in the Renesas Semiconductor Package Data Book has

prlorlty.
JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ] |
P-TQFP100-12x12-0.40 | PTQPO100LC-A _[TFP-100G/TFP-100GV| 049 |

7 51 NOTE)
1. DIMENSIONS"*1"AND"*2"
HAARAAAARARRRRRRRRRRRRER 2 NN A o
/ N H 'INCLUDE TRIM OFFSET.
76% %50
= ==
E= ==
= =
== =
= = by
= ==
E= == uw £ by
= ==
= = el Referencel Dimension in Millmeters
= = * Symbol | Min | Nom| Max
= = D[ —[12]—
100 == = Terminal cross section El—[12]—
K H Az | — [100] —
ELEEAEEEEE AR 2 Ho| 13.8] 14.0] 14.2
t 5 He | 13.8| 14.0| 14.2
Zo Index mark Al —1[—1]120
£ A1]0.00] 0.10] 0.20
— bp | 0.13] 0.18]0.23
< ) b — 1016 —
B ] ij & 0.15
L =y " - 6 [ o[ —1#
Detail F E | — ) o4 —
X — | — [ 0.07
y — | — 010
Zp| — | 12| —
Ze | — | 12| —
L 04| 05| 06
Li| — ] 10] —

Figure C.1 TFP-100G and TFP-100GV Package Dimensions
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