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Section2 CPU

H8S/2215 Group

24.4 Condition-Code Register (CCR)

This 8-bit register containsinternal CPU statusinformation, including an interrupt mask bit (I) and
half-carry (H), negative (N), zero (Z), overflow (V), and carry (C) flags.

Operations can be performed on the CCR bits by the LDC, STC, ANDC, ORC, and XORC
instructions. The N, Z, V, and C flags are used as branching conditions for conditional branch

(Bcce) ingtructions.

Bit Bit Name Initial Value

R/W

Description

7 I 1

R/W

Interrupt Mask Bit

Masks interrupts other than NMI when set to 1. NMI is
accepted regardless of the | bit setting. The | bit is setto 1
by hardware at the start of an exception-handling
sequence. For details, refer to section 5, Interrupt
Controller.

6 Ul undefined

R/W

User Bit or Interrupt Mask Bit

Can be written and read by software using the LDC, STC,
ANDC, ORC, and XORC instructions. This bit cannot be
used as an interrupt mask bit in this LSI.

5 H undefined

R/W

Half-Carry Flag

When the ADD.B, ADDX.B, SUB.B, SUBX.B, CMP.B or
NEG.B instruction is executed, this flag is set to 1 if there is
a carry or borrow at bit 3, and cleared to 0 otherwise. When
the ADD.W, SUB.W, CMP.W, or NEG.W instruction is
executed, the H flag is set to 1 if there is a carry or borrow
at bit 11, and cleared to O otherwise. When the ADD.L,
SUB.L, CMP.L, or NEG.L instruction is executed, the H flag
is set to 1 if there is a carry or borrow at bit 27, and cleared
to 0 otherwise.

4 U undefined

R/W

User Bit

Can be written and read by software using the LDC, STC,
ANDC, ORC, and XORC instructions.

3 N undefined

R/W

Negative Flag

Stores the value of the most significant bit of data as a sign
bit.

2 Z undefined

R/W

Zero Flag

Set to 1 to indicate zero data, and cleared to O to indicate
non-zero data.

Page 34 of 846

REJ09B0140-0900 Rev. 9.00

RENESAS Sep 16, 2010



H8S/2215 Group Section2 CPU

27.1 Register Direct—Rn

The register field of the instruction specifies an 8-, 16-, or 32-hit general register containing the
operand. ROH to R7H and ROL to R7L can be specified as 8-bit registers. RO to R7 and E0 to E7
can be specified as 16-hit registers. ERO to ER7 can be specified as 32-hit registers.

2.7.2 Register Indirect—@ERN

The register field of the instruction code specifies an address register (ERn) which contains the
address of the operand on memory. If the address is a program instruction address, the lower 24
bits are valid and the upper 8 bits are al assumed to be 0 (H'00).

273 Register Indirect with Displacement—@(d: 16, ERn) or @(d:32, ERnN)

A 16-bit or 32-hit displacement contained in the instruction is added to an address register (ERn)
specified by the register field of the instruction, and the sum gives the address of a memory
operand. A 16-bit displacement is sign-extended when added.

274 Register Indirect with Post-Increment or Pre-Decrement—@ERN+ or @-ERnN

Register indirect with post-increment—@ERnN+: The register field of the instruction code
specifies an address register (ERn) which contains the address of a memory operand. After the
operand is accessed, 1, 2, or 4 is added to the address register contents and the sum is stored in the
addressregister. The value added is 1 for byte access, 2 for word transfer instruction, or 4 for
longword transfer instruction. For word or longword transfer instruction, the register value should
be even.

Register indirect with pre-decrement—@-ERn: The value 1, 2, or 4 is subtracted from an
address register (ERn) specified by the register field in the instruction code, and the result
becomes the address of a memory operand. The result is also stored in the address register. The
value subtracted is 1 for byte access, 2 for word transfer instruction, or 4 for longword transfer
instruction. For word or longword transfer instruction, the register value should be even.

275 Absolute Address—@aa: 8, @aa: 16, @aa: 24, or @aa: 32

Theinstruction code contains the absolute address of a memory operand. The absolute address
may be 8 bitslong (@aa:8), 16 bitslong (@aa:16), 24 bits long (@aa:24), or 32 bits long
(@aa:32). Table 2.12 indicates the accessible absol ute address ranges.

To access data, the absolute address should be 8 bits (@aa:8), 16 bits (@aa: 16), or 32 bits
(@aa:32) long. For an 8-bit absolute address, the upper 24 bits are all assumed to be 1 (H'FFFF).
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Section 5 Interrupt Controller

H8S/2215 Group

Bit Bit Name Initial Value R/W

Description

9 IRQ4SCB 0 R/W
8 IRQ4SCA 0 R/W

IRQ4 Sense Control B
IRQ4 Sense Control A
00: Interrupt request generated at IRQ4 input low level

01: Interrupt request generated at falling edge of IRQ4
input

10: Interrupt request generated at rising edge of IRQ4
input

11: Interrupt request generated at both falling and
rising edges of IRQ4 input

7 IRQ3SCB 0 R/W
6 IRQ3SCA 0 R/W

IRQ3 Sense Control B
IRQ3 Sense Control A
00: Interrupt request generated at IRQ3 input low level

01: Interrupt request generated at falling edge of IRQ3
input

10: Interrupt request generated at rising edge of IRQ3
input

11: Interrupt request generated at both falling and
rising edges of IRQ3 input

5 IRQ2SCB 0 R/W
4 IRQ2SCA O R/W

IRQ2 Sense Control B
IRQ2 Sense Control A
00: Interrupt request generated at IRQ2 input low level

01: Interrupt request generated at falling edge of IRQ2
input

10: Interrupt request generated at rising edge of IRQ2
input

11: Interrupt request generated at both falling and
rising edges of IRQ2 input

3 IRQ1SCB O R/W
2 IRQ1ISCA O R/W

IRQ1 Sense Control B

IRQ1 Sense Control A

00: Interrupt request generated at IRQ1 input low level

01: Interrupt request generated at falling edge of IRQ1
input

10: Interrupt request generated at rising edge of IRQ1
input

11: Interrupt request generated at both falling and rising
edges of IRQ1 input
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Section 5 Interrupt Controller H8S/2215 Group

572 Instructionsthat Disable Interrupts

Instructions that disable interrupts are LDC, ANDC, ORC, and XORC. After any of these
instructionsis executed, al interruptsincluding NMI are disabled and the next instruction is
always executed. When the | bit is set by one of these instructions, the new value becomesvalid
two states after execution of the instruction ends.

573 Timeswhen Interrupts Are Disabled
There are times when interrupt acceptance is disabled by the interrupt controller.

The interrupt controller disables interrupt acceptance for a 3-state period after the CPU has
updated the mask level with an LDC, ANDC, ORC, or XORC instruction.

574 Interrupts during Execution of EEPMOV Instruction
Interrupt operation differs between the EEPM OV .B instruction and the EEPMOV.W instruction.

With the EEPMOV .B instruction, an interrupt request (including NMI) issued during the transfer
is not accepted until the move is completed.

With the EEPMOV.W instruction, if an interrupt request isissued during the transfer, interrupt
exception handling starts at a break in the transfer cycle. The PC value saved on the stack in this
case is the address of the next instruction.

Therefore, if an interrupt is generated during execution of an EEPMOV.W instruction, the
following coding should be used.

L1l: EEPMOV.W
MOV.W R4,R4
BNE Ll

575 IRQ Interrupt
During clock operation, IRQ input is accepted in synchronization with the clock.
In software standby mode, non-synchronous input is accepted.

For details of the input conditions, see the Control Signal Timing description in the Electrical
Characteristics section for the product in question.

Page 106 of 846 REJ09B0140-0900 Rev. 9.00

RENESAS Sep 16, 2010



H8S/2215 Group

Section 8 Data Transfer Controller (DTC)

8.2 Register Descriptions

DTC hasthe following registers.

DTC mode register A (MRA)

DTC mode register B (MRB)

DTC source address register (SAR)
DTC destination address register (DAR)
DTC transfer count register A (CRA)
DTC transfer count register B (CRB)

These six registers cannot be directly accessed from the CPU. When activated, the DTC reads a set
of register information that is stored in an on-chip RAM to the corresponding DTC registers and
transfers data. After the datatransfer, it writes a set of updated register information back to the
RAM.

DTC enable registers (DTCERA to DTCERF)
DTC vector register (DTVECR)

REJ09B0140-0900 Rev. 9.00
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H8S/2215 Group Section 8 Data Transfer Controller (DTC)

8.2.2 DTC Mode Register B (MRB)
MRB selects the DTC operating mode.

Bit Bit Name Initial Value R/W Description

7 CHNE Undefined — DTC Chain Transfer Enable

This bit specifies a chain transfer. For details, refer to
section 8.5.4, Chain Transfer.

In data transfer with CHNE set to 1, determination of the
end of the specified number of transfers, clearing of the
interrupt source flag, and clearing of DTCER, are not
performed.

0: DTC data transfer completed (waiting for start)

1: DTC chain transfer (reads new register information and
transfers data)

6 DISEL Undefined — DTC Interrupt Select
This bit specifies whether CPU interrupt is disabled or
enabled after a data transfer.

0: Interrupt request is issued to the CPU when the
specified data transfer is completed.

1: DTC issues interrupt request to the CPU in every
data transfer (DTC does not clear the interrupt
request flag that is a cause of the activation).

5t0 — Undefined — Reserved

0 These bits have no effect on DTC operation, and the write
value should always be 0.

8.2.3 DTC Source Address Register (SAR)

SAR isa24-hit register that designates the source address of data to be transferred by the DTC.
For word-size transfer, specify an even source address.

8.24 DTC Destination Address Register (DAR)

DAR is a24-hit register that designates the destination address of data to be transferred by the
DTC. For word-size transfer, specify an even destination address.
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Section 8 Data Transfer Controller (DTC) H8S/2215 Group

8.7 Examples of Useof the DTC
8.7.1 Normal Mode
An example is shown in which the DTC is used to receive 128 bytes of data viathe SCI.

1. Set MRA to fixed source address (SM1 = SMO = 0), incrementing destination address (DM1 =
1, DMO = 0), normal mode (MD1 = MDO = 0), and byte size (Sz = 0). The DTS hit can have
any value. Set MRB for one data transfer by one interrupt (CHNE = 0, DISEL = 0). Set the
SCI RDR addressin SAR, the start address of the RAM areawhere the data will be received in
DAR, and 128 (H'0080) in CRA. CRB can be set to any value.

2. Set the start address of the register information at the DTC vector address.

3. Set the corresponding bit in DTCER to 1.

4. Set the SCI to the appropriate receive mode. Set the RIE bit in SCR to 1 to enable the reception
complete (RXI) interrupt. Since the generation of areceive error during the SCI reception
operation will disable subsequent reception, the CPU should be enabled to accept receive error
interrupts.

5. Each time reception of one byte of data ends on the SCI, the RDRF flag in SSRisset to 1, an
RXI interrupt is generated, and the DTC is activated. The receive datais transferred from RDR
to RAM by the DTC. DAR isincremented and CRA is decremented. The RDRF flag is
automatically cleared to O.

6. When CRA becomes 0 after the 128 data transfers have ended, the RDRF flag isheld at 1, the
DTCE bit iscleared to 0, and an RXI interrupt request is sent to the CPU. The interrupt
handling routine should perform wrap-up processing.

8.7.2 Softwar e Activation

An example is shown in which the DTC is used to transfer ablock of 128 bytes of data by means
of software activation. The transfer source addressis H'1000 and the destination address is
H'2000. The vector number is H'60, so the vector address is H'04CO0.

1. Set MRA to incrementing source address (SM1 = 1, SMO = 0), incrementing destination
address (DM1 =1, DMO = 0), block transfer mode (MD1 =1, MDO = 0), and byte size (Sz =
0). The DTS hit can have any value. Set MRB for one block transfer by one interrupt (CHNE =
0). Set the transfer source address (H'1000) in SAR, the destination address (H'2000) in DAR,
and 128 (H'8080) in CRA. Set 1 (H'0001) in CRB.

2. Set the start address of the register information at the DTC vector address (H'04CO0).

3. Check that the SWDTE bit in DTVECR is 0. Check that there is currently no transfer activated
by software.
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Section 9 /O Ports H8S/2215 Group

9.11 Port F

Port F is an 8-hit /O port that also has external interrupt input (IRQ2, IRQ3), bus control sign |/O,
system clock output. The port F has the following registers.

e Port F data direction register (PFDDR)
o Port F dataregister (PFDR)
e Port F register (PORTF)

9.11.1 Port F Data Direction Register (PFDDR)

The individua bits of PFDDR specify input or output for the pins of port F. Since thisisawrite-
only register, bit manipulation instructions should not be used to write to it. For details, see section
2.9.4, Accessing Registers Containing Write-Only Bits.

Bit Bit Name Initial Value R/W Description
7 PF7DDR 1/0* w Modes 4 to 6
Pin PF7 functions as the ¢ output pin when the
6 PF6DDR 0 w corresponding PFDDR bit is set to 1, and as an input port
5 PFSDDR 0 w when the bit is cleared to 0. The input/output direction
4 PE4DDR 0 W specification in PFDDR is ignored for pins PF6 to PF3,
which are automatically designated as bus control
3 PF3DDR 0 W outputs. Pins PF2 to PFO are made bus control
2 PF2DDR 0 W input/output pins by bus controller settings. Otherwise,
setting a PFDDR bit to 1 makes the corresponding pin an
1 PFIDDR 0 w output port, while clearing the bit to 0 makes the pin an
0 PFODDR 0 w  inputport.
Mode 7

Setting a PFDDR bit to 1 makes the corresponding port F
pin PF6 to PFO an output port, or in the case of pin PF7,
the ¢ output pin. Clearing the bit to 0 makes the pin an
input port.

Note: * Inmodes 4to 6, setto 1;in mode 7 cleared to O.
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H8S/2215 Group Section 9 1/0 Ports

9.13 Handling of Unused Pins

Unused input pins should be fixed high or low. Generally, the input pins of CMOS products are
high-impedance. Leaving unused pins open can cause the generation of intermediate levels due to
peripheral noise induction. This can result in shoot-through current inside the device and cause it
to malfunction. Table 9.76 lists examples of waysto handle unused pins.

For the handling of dedicated boundary scan pins that are unused, see section 14.2, Pin
Configuration, and section 14.5, Usage Notes. For the handling of dedicated USB pinsthat are
unused, see section 15.9.14, Pin Processing when USB Not Used.

Table9.76 Examplesof Waysto Handle Unused I nput Pins

Pin Name Pin Handling Example

Port 1 Connect each pin to Vcc (pull-up) or to Vss (pull-down) via a resistor.
Port 3

Port 4 Connect each pin to AVcc (pull-up) or to AVss (pull-down) via a resistor.
Port 7 Connect each pin to Vcc (pull-up) or to Vss (pull-down) via a resistor.
Port 9 Connect each pin to AVcc (pull-up) or to AVss (pull-down) via a resistor.
Port A Connect each pin to Vcc (pull-up) or to Vss (pull-down) via a resistor.
Port B

Port C

Port D

Port E

Port F

Port G
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H8S/2215 Group

Section 10 16-Bit Timer Pulse Unit (TPU)

3. Phase counting mode 3

Figure 10.28 shows an example of phase counting mode 3 operation, and table 10.22

summarizesthe TCNT up/down-count conditions.

TCLKA (channel 1)

TCLKC (channel 2) _l I_I l_,_|_|

TCLKB (channel 1)

TCLKD (channel 2)

TCNT value

V

Time

Figure 10.28 Example of Phase Counting Mode 3 Operation

Table 10.22 Up/Down-Count Conditionsin Phase Counting Mode 3

TCLKA (Channel 1) TCLKB (Channel 1)

TCLKC (Channel 2) TCLKD (Channel 2) Operation
High level Y Don't care
Low level v

Y Low level

A High level Up-count
High level Ra Down-count
Low level Y Don't care
2y High level

A Low level

Legend:

b :Rising edge

1 Falling edge
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Section 13 Serial Communication Interface H8S/2215 Group

13.35 Serial Mode Register (SMR)

SMR isused to set the SClI's serid transfer format and select the baud rate generator clock source.
Some bitsin SMR have different functions in norma mode and smart card interface mode.

e Normal Serial Communication Interface Mode (When SMIF in SCMR is0)
Bit  Bit Name Initial Value R/W  Description

7 C/A 0 R/W  Communication Mode
0: Asynchronous mode
1: Clocked synchronous mode

6 CHR 0 R/W  Character Length (enabled only in asynchronous mode)
0: Selects 8 bits as the data length

1: Selects 7 bits as the data length. LSB-first is fixed and
the MSB of TDR is not transmitted in transmission

In clocked synchronous mode, a fixed data length of 8
bits is used.

5 PE 0 R/W  Parity Enable (enabled only in asynchronous mode)

When this bit is set to 1, the parity bit is added to
transmit data before transmission, and the parity bit is
checked in reception. For a multiprocessor format, parity
bit addition and checking are not performed regardless
of the PE bit setting.

4 O/E 0 R/W  Parity Mode (enabled only when the PE bitis 1 in
asynchronous mode)

0: Selects even parity
1: Selects odd parity

3 STOP 0 R/W  Stop Bit Length (enabled only in asynchronous mode)
Selects the stop bit length in transmission.
0: 1 stop hit
1: 2 stop bits

In reception, only the first stop bit is checked. If the
second stop bit is 0, it is treated as the start bit of the
next transmit character.
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H8S/2215 Group Section 13 Serial Communication Interface

Bit  Bit Name Initial Value R/W Description

2 TEND 1 R Transmit End

This bit is set to 1 when no error signal has been sent
back from the receiving end and the next transmit data is
ready to be transferred to TDR.

[Setting conditions]

e When the TE bitin SCR is 0 and the ERS bit is also 0

e When the ESR bit is 0 and the TDRE bit is 1 after the
specified interval following transmission of 1-byte data.

The timing of bit setting differs according to the register
setting as follows:

When GM = 0 and BLK =0, 2.5 etu after transmission
starts

When GM = 0 and BLK = 1, 1.0 etu after transmission
starts

When GM =1 and BLK = 0, 1.5 etu after transmission
starts

When GM =1 and BLK = 1, 1.0 etu after transmission
starts

[Clearing conditions]

e When 0 is written to TDRE after reading TDRE =1

e When the DMAC or the DTC*? is activated by a TXI
interrupt and transfers transmission data to TDR

1 MPB 0 R Multiprocessor Bit

This bit is not used in Smart Card interface mode.

0 MPBT 0 R/W Multiprocessor Bit Transfer

Write 0 to this bit in Smart Card interface mode.

Notes: 1. The write value should always be 0 to clear the flag.
2. The clearing conditions using the DTC are that DISEL bit be cleared to 0 and the
transfer counter value be other than 0.
3. To clear the flag by the CPU on the H8S/2215R, H8S/2215T, and H8S/2215C, reread
the flag after writing O to it.
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H8S/2215 Group Section 15 Universal Serial Bus Interface (USB)

USB function ' Firmware
| Start of Frame
] ] EXIRQx ! _ | Clear the SOF packet
Receive SOF | ] > detection flag
. (Clear SOF in UIFR3 to 0)
y .
. . ! Read USB time stamp
Switch to FIFO B-side UIFR1/EP30TS, EP30TF update | registers H and L
' (UTSRH and UTSRL)
4 \ N
FIFO A . ( i FIFOB \
Receive OUT token ' -
' Read EP3o statis
. (Read EP30TS and
+ ) EP30TF in UIFR1)
| Receive data from the hostl ! ‘
! Read USB endpoint
' receive data size
! register 3o (UESZ30)
Receive data No '
error? ' *
: Read data from the USB
A . endpoint data register 30
Set EP30 normal Set EP30 abnormal X (UEDRS0)
receive status to 1 receive status to 1 !
(Set internal EP30TS to 1) (Set internal EP30TF to 1) '
\ I AN J
. Start of Frame
EXIRQx! Clear the SOF packet
Receive SOF " > detection flag
* ' (Clear SOF in UIFR3 to 0)
. . ! Read USB time stamp
| Switch to FIFO | A-side UIFR1/EP30TS, EP30TF update ' registers H and L
! (UTSRH and UTSRL)
Y '
( FIFOB \ . [ v FIFO A \
Receive OUT token ' Road EP30 status
' (Read EP30TS and
+ l EP30TF in UIFR1)
| Receive data from the hostl . ‘
X Read USB endpoint
. receive data size
' register 30 (UESZ30)
Receive data X ¢
error? .
X Read data from the USB
! endpoint data register 30
| (UEDR30)
Set EP30 normal Set EP30 abnormal '
receive status to 1 receive status to 1 !
(Set Internal EP30TS to 1) (Set Internal EP30TF to 1) ' \ /
A\ A :
Figure 15.22 EP3o I sochronous-Out Transfer Operation
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H8S/2215 Group Section 15 Universal Serial Bus Interface (USB)

15.9.14 Pin Processing when USB Not Used

Pin processing should be performed as follows.

DrVCC = Vce, DrvSS= 0V, USD+ = USD- = USPND = open state, VBUS = UBPM = 0 V
15.9.15 Noteson Emulator Usage

Using the I/O register window function, or the like, to display UEDROo, UEDR20, UEDR30, and
UEDRA4o0 can cause the EPOoFI FO, EP20FIFO, EP30oFI FO, and EP40oFIFO read pointersto
malfunction, preventing UEDROo to UEDR40 and UESZ0o to UESZ40 from being read correctly.
Therefore, UEDROo to UEDR40 should not be displayed.

15.9.16 Noteson TR Interrupt

Note the following when using the transfer request interrupt (TR interrupt) for IN transfer to EPOI,
EP2i, EP3i, EP4i, or EP5i.

The TR interrupt flag is set if the FIFO for the target EP has no data when the IN token is sent
from the USB host. However, at the timing shown in figure 15.38, multiple TR interrupts occur
successively. Take appropriate measures against malfunction in such a case.

Note: This module determines whether to return NAK if the FIFO of the target EP has no data
when receiving the IN token, but the TR interrupt flag is set only after aNAK handshake
issent. If the next IN token is sent before PKTE of UTRGx iswritten to, the TR interrupt
flag is set again.

TR interrupt routine TR Interrupt routine
Iear Writes UTRGx/
CPU R flag transmitdata PKTE

Determines whether
to return NAK

/I

Determines whether
to return NAK

Transmits data

NAK NAK
Sets TR flag Sets TR flag
(Sets the flag again)
Figure15.38 TR Interrupt Flag Set Timing
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H8S/2215 Group Section 22 Power-Down Modes

2243  Setting Oscillation Stabilization Time after Clearing Softwar e Standby M ode
Bits STS2 to STS0 in SBY CR should be set as described below.

e Using aCrystal Oscillator
Set bits STS2 to STSO so that the standby timeisat least t .,
time).
Table 22.3 shows the standby times for different operating frequencies and settings of bits
STS2 to STSO.

e Using an External Clock

Set bits STS2 to STS0 as any value. Usually, minimum value is recommended. A 16-state
standby time cannot be used in the F-ZTAT version; a standby time of 2,048 states or longer
should be used.

ms (the oscillation stabilization

Table22.3 Oscillation Stabilization Time Settings

24 20 16 13 10 8 6 4 2
* *

STS2 STS1 STSO Standby Time MHz™? MHZ™* MHz MHz MHz MHz MHz MHz MHz Unit

0 0 0 8192 states 0.3 04 051 06 08 10 13 20 41 ms
1 16384 states 0.7 08 10 13 16 20 27 41 82
1 0 32768 states 1.4 16 20 25 33 41 55 82 164
1 65536 states 2.7 33 41 50 66 82 109 164 328
1 0 0 131072 states 5.5 6.6 82 101 131 164 21.8 328 655
1 262144 states 109 131 164 20.2 26.2 328 43.6 65.6 131.2
1 0 2048 states 009 01 013 016 02 03 03 05 10
1 16 states 0.7 0.8 10 12 16 20 17 40 80 ps

Notes: 1. Only in H8S/2215R and H8S/2215C.
2. Only in H8S/2215R, H8S/2215T and H8S/2215C.

: Recommended time setting (See the t ., item in table 24.4 or table 25.4, for conditions)
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H8S/2215 Group Section 24 Electrical Characteristics (H8S/2215)

24.3 DC Characteristics
Table 24.2 lists the DC characteristics. Table 24.3 lists the permissible output currents.

Table24.2 DC Characteristics

Conditions: V.= PLLV_=DrV_=27V1t036V,AV_=27V1t036V,V_ =27Vt0AV_,
V=PLLV =DrV =AV =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

Schmitt IRQO to IRQ5 V. V,.x02 — — \%

CC

trigger input - 1RQ7 v, — — V.. x0.8
voltage

\%
V. =V, V,.x005 — — \Y
Input high RES, STBY, V,, Ve x09 — V,+03 V
voltage NMI,

MD2 to MDO,

TRST, TCK,

TMS, TDI,

VBUS, UBPM,

FWE™*®

EXTAL, V,x08 — V., +0.3 \
EXTALA4S8,

Ports 1, 3, 7,

and Ato G

Ports 4*° and 9 V,x08 — AV +0.3"V

Input low RES, STBY, V, -0.3 — V.x01 V
voltage MD2 to MDO,

TRST, TCK,

TMS, TDI,

VBUS, UBPM,

FWE*®

EXTAL, -0.3 — V. x0.2 \Y
EXTALA48,

NMI, Ports 1,

3,4,7,9, and

Ato G

Output high  All output pins  V,,, V,.-05 — — \% lon = —200 pA

voltage V.-10 — — Vo l,=-1mA
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Section 24 Electrical Characteristics (H8S/2215)

H8S/2215 Group

TCK _\_,/ il /_\

trpis | | trom

DI )( X

trmss | | trmsH

™S X )

trpop troop

TDO

o

>—

Figure24.23 Boundary Scan Data Transmission Timing
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Section 25 Electrical Characteristics (H8S/2215R) H8S/2215 Group

2544 Timing of On-Chip Supporting Modules
Table 25.7 lists the timing of on-chip supporting modules.

Table25.7 Timing of On-Chip Supporting M odules

Condition A:V_=PLLV_=DrV_=27V1t036V,AV_=27V1t036V,V =27Vt0AV_,
V=PLLV =DV =AV =0V, ¢ = 13MHzto 16 MHz, T, =-20°C to +75°C
(regular specifications), T, = —40°C to +85°C (wide-range specifications)

ConditionB:V_=PLLV _=DrV_.=3.0Vt036V,AV_=30Vt036V,V =30VioAV_,
V=PLLV =DrV_=AV, =0V, ¢ = 13MHzto 24 MHz, T, =-20°C to +75°C
(regular specifications), T, = —40°C to +85°C (wide-range specifications)

Condition A Condition B

Test
Item Symbol Min. Max.  Min. Max.  Unit Conditions
I/0 port  Output data towo — 60 — 40 ns Figure 25.12
delay time
Input data setup t..¢ 50 — 30 —
time
Input data hold  t._, 50 — 30 —
time
TPU Timer output troco — 60 — 40 ns Figure 25.13
delay time
Timer input s 40 — 30 —
setup time
Timer clock input t ., 40 — 30 — ns Figure 25.14
setup time
Timer Single  t .. 1.5 — 1.5 — tye
clock edge
pulse ‘goih ¢ 25  — 25  —
. TCKWL " "
width edges
TMR Timer output tvoo — 60 — 41 ns Figure 25.15
delay time
Timer reset input t,,.. 50 — 29 — ns Figure 25.17
setup time
Timer clock input t,,, 50 — 29 — ns Figure 25.16
setup time
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H8S/2215 Group

Section 26 Electrical Characteristics (H8S/2215T)

Test
Iltem Symbol Min. Typ. Max. Unit Conditions
Output low  All output pins V,, — — 0.4 \ lo, = 0.4 mA
voltage — — 0.4 vV 1,=08mA
Input RES, STBY, |1, | — — 1.0 MA V, =05Vto
leakage NMI, MD2 to V,.—-05V
current MDO, FWE™*,
VBUS,UBPM
Ports 4, 9 [ 1,1 — — 1.0 MA V, =05Vto
AV . -05V
3-state leak Ports 1,3,7, A | 14| — — 1.0 MA  V, =05Vto
current (off to G V—05V
status)
Input pull-up Ports AtoE I, 10 — 300 MA V=0V
MQOS current
Input RES, NMI C, — — 30 pF Vv, =0V
capacity
All input pins — — 15 pF f=1MHz
other than T =25°C
RES and NMI :
Current Normal o — 23 40 mA =16 MHz
dissipation™ operation (Ve =3.3V) (V. =3.6V)
(USB halts) — 34 55 mA  f= 24 MHz
(Vc=3.3V) (V.. =3.6V)
Normal — 28 50 mA f=16 MHz
operation (Vee =3.3V) (V. =3.6V) (PLL 3
(USB multiplication)
operates) — 40 60 mA  f=24 MHz
(Ve =3.3V) (V.. =3.6V) (PLL 2
multiplication)
Sleep mode — 18 35 mA =16 MHz
(Ve =3.3V) (V,.=3.6V) (when USB
and PLL are
halted)
— 26 45 mA =24 MHz
(Vee=3.3V) (V. =3.6V) (when USB
and PLL are
halted)
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