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Item Page Revision (See Manual for Details)
25.3.2 DC 740 Table 25.16 (3) amended
Characteristics Test
Iltem Symbol Min Typ Max Unit Conditions
Table 25.16 DC ‘Outputhigh Alloutputpins V.. | Vo-05 — — VvV I, =-200pA
Characteristics (3) voltage  (except P97, and
P527) Vo-10 — — vV l,=-1mA
P97, P52** 0.5 - = Vo1, =-200 pA,
V=27t
35V
742 Note *4 amended
Note: 4. P52/SCKO/SCLO and P97/SDAOQ are NMOS push-pull
outputs in H8S/2138. ... P52/SCKO0 and P97 (ICE = 0) high
levels are driven by NMOS in H8S/2138.
25.3.6 Flash Memory 756 Table 25.27 amended
Characteristics Test
Item Symbol Min Typ Max Unit Condition
Table 25.27 Flash Reprogramming count | Ny 100" 100007 —  Times
Memory Characteristics e At i be 10— Yeas
(Progre}mmlng/Erasmg 757 Notes 8 to 10 added
Operating Range)
Notes: 8. Minimum number of times for which all
characteristics are guaranteed after rewriting (Guarantee
range is 1 to minimum value).
9. Reference value for 25C° (as a guide line, rewriting should
normally function up to this value).
10. Data retention characteristics when rewriting is performed
within the specification range, including the minimum value.
25.4.2 DC 761 Table 25.29 (1) amended
Characteristics Test
Item Symbol Min Typ Max Unit Conditions
Table 25.29 DC Three-state Ports 1t0 6, 8, 9 o,0 — — 1.0 MA V., =05t0
Characteristics (1) leakage Ve 0.5V
current
(off state)
Input pull-up Ports 1to 3 -, 50 — 300 HA V=0V, V.
MOS current 5o 50 — 500 pA T 5V £10%
Table 2529 DC 766 Note *5 added to test conditions for input pull-up MOS current
Characteristics (3 _ _ *
®) V. =0V,V, =27V¥1036V
25.5.2 DC 782 Table 25.40 (1) amended
Characteristics Test
Item Symbol Min Typ Max Unit Conditions
Table 25.40 DC Input Ports 1to 3 -, 30 — 300 PA V=0V, V.
Characteristics (1) aug—sup Pots P E—— pa = 5V10%
current
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Section 2 CPU

2.5 Data For mats
The CPU can process 1-hit, 4-bit (BCD), 8-hit (byte), 16-hit (word), and 32-bit (longword) data.
Bit-manipulation instructions operate on 1-bit data by accessing bitn(n=0, 1, 2, ..., 7) of byte

operand data. The DAA and DAS decimal-adjust instructions treat byte data as two digits of 4-bit
BCD data.

251 General Register Data For mats

Figure 2.10 shows the data formats in genera registers.

Data Type General Register Data Format
1-bit data R 7 0
[7l6]s[]3]2[1]o|  Domtcare
1-bit data R
_______ Dontcare  |7]6]5|4]3[2]1]0]
4-bit BCD data RnH 7 43 0
|Upper digit|Lower digit|  Don'tcare
4-bit BCD data rRoL 7 43 0
_______ D ont care | Upper digit|Lower digit|
Byte data RnH 7 0O
T TT 1] oontear
MSB Lsg T
Byte data rRo 7 0
Don't care |
""""""""""" MSB LSB

Figure2.10 General Register Data For mats
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Section 3 MCU Operating Modes

Mode 2/EXPE =1
(advanced expanded mode
with on-chip ROM enabled)

H'000000

H'007FFF

On-chip ROM

H'O1FFFF

Reserved area

H'020000 |

| External address _|

space*?

)]

H'FFEO80

Reserved area*!

H'FFE880
H'FFEFFF

On-chip RAM*1

External aq‘dress
space*?

H'FFFE50
H'FFFEFF

Internal 1/O registers 2

H'FFFFO0
HFFFF7F

On-chip RAM
(128 bytes)*!

H'FFFF80
H'FFFFFF

Internal 1/O registers 1

Notes: 1. External addresses can be accessed by clearing the RAME bit in SYSCR to 0.
2. For these models, the maximum number of external address pins is 16. An external address can

Mode 2/EXPE =0

(advanced single-chip mode)

H'000000

H'007FFF

H'O1FFFF

H'FFE080

H'FFE880
HFFEFFF

HFFFE50
H'FFFEFF
H'FFFF00
HFFFF7F
H'FFFF80
H'FFFFFF

On-chip ROM

Reserved area

Reserved area

On-chip RAM

Internal 1/O registers 2

On-chip RAM
(128 bytes)

Internal I/O registers 1

only be specified correctly for an area that uses the 1/O strobe function.

Figure3.5 H8S5/2130 Memory Map in Each Operating M ode (cont)
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Section 5 Interrupt Controller

573 Operation
Theinterrupt controller has three main functionsin DTC control.

Selection of Interrupt Source: It is possible to select DTC activation request or CPU interrupt
request with the DTCE hit of DTCERA to DTCERE inthe DTC.

After aDTC datatransfer, the DTCE hit can be cleared to 0 and an interrupt request sent to the
CPU in accordance with the specification of the DISEL bit of MRB inthe DTC.

When the DTC performs the specified number of data transfers and the transfer counter reaches O,
following the DTC datatransfer the DTCE hit is cleared to 0 and an interrupt request is sent to the
CPU.

Determination of Priority: The DTC activation source is selected in accordance with the default
priority order, and is not affected by mask or priority levels. See section 7.3.3, DTC Vector Table,
for the respective priorities.

Operation Order: If the same interrupt is selected asa DTC activation source and a CPU
interrupt source, the DTC data transfer is performed first, followed by CPU interrupt exception
handling.

Table 5.10 summarizes interrupt source selection and interrupt source clearance control according
to the settings of the DTCE bit of DTCERA to DTCERE in the DTC and the DISEL bit of MRB
inthe DTC.

Table5.10 Interrupt Source Selection and Clearing Control

Settings
DTC Interrupt Source Selection/Clearing Control
DTCE DISEL DTC CPU
0 * X A
1 0 A X

@)

Legend:

A: The relevant interrupt is used. Interrupt source clearing is performed.
(The CPU should clear the source flag in the interrupt handling routine.)

O: The relevant interrupt is used. The interrupt source is not cleared.
X: The relevant bit cannot be used.
*.  Don't care
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Section 11 16-Bit Free-Running Timer

11.35 Timing of Input Capture Flag (ICF) Setting

Theinput capture flag ICFx (x = A, B, C, D) isset to 1 by theinternal input capture signal. The
FRC value is simultaneously transferred to the corresponding input capture register (ICRx). Figure
11.11 shows the timing of this operation.

¢ S e O A
Input capture
signal \

ICFA to ICFD
FRC \ NN
1./
ICRA to ICRD >< N

Figure11.11 Setting of Input Capture Flag (ICFA to ICFD)
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Section 11 16-Bit Free-Running Timer

Contention between FRC Write and I ncrement: If an FRC increment pulse is generated during
the state after an FRC write cycle, the write takes priority and FRC is not incremented.

Figure 11.19 shows this type of contention.

FRC write cycle

T1 T2
- =
0 L
Address >< FRC address ><
Internal write signal
FRC input clock
FRC N ></r M

K

Write data

Figure11.19 FRC Write-Increment Contention
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Section 12 8-Bit Timers

TMRIX

Input capture
signal

TICRR, TICRF read cycle
Tl T2

A
Yy
A

-
-

Ty

))
14

Figure12.10 Timing of Input Capture Signal

(When Input CaptureInput Signal Enterswhile TICRR and TICRF Are Being Read)

(2) Input capture signal input selection

Input capture input signal (TMRIX) in TMRX is switched by setting bitsin the TCONRI register.

Figure 12.11 and table 12.3 show the input capture signal selections.

See section 13.2.1, Timer Connection Register | (TCONRI), for details.

TMIX pin

TMRI1 pin

TMCI1 pin

TMRX
Polarity
inversion Signal
selector TMRIX

Polarity
inversion
Polarity
inversion

HFINV, SIMOD1, ICST

HIINV SIMODO

Figure12.11 Switching of Input Capture Signal
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Section 15 Serial Communication Interface (SCI, IrDA)

Table 15.11 Receive Errorsand Conditionsfor Occurrence

Receive Error Abbreviation  Occurrence Condition Data Transfer

Overrun error ORER When the next data reception is Receive data is not
completed while the RDRF flag transferred from RSR to
in SSRis setto 1 RDR

Framing error FER When the stop bit is 0 Receive data is transferred

from RSR to RDR

Parity error PER When the received data differs  Receive data is transferred
from the parity (even or odd) set from RSR to RDR
in SMR

Figure 15.8 shows an example of the operation for reception in asynchronous mode.

Start Data Parity Stop Start Data Parity Stop
1 bit (( bit  bit  bit (( bit  bit 1
) )
o | bo| b1 o7 o1 | 1 | o | po | b1 D7 | oin | 0 |ldlestate
(mark state)

(C
) A

RDR data read and RDRF

flag cleared to 0 in RXI ERI interrupt request

interrupt handling routine generated by framing
error

RXI interrupt
request
generated

f 1 frame !

Figure 15.8 Example of SCI Operation in Reception
(Example with 8-Bit Data, Parity, One Stop Bit)
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Section 16 I°C Bus Interface [H8S/2138 Group Option]

Bit 7
ICE Description
0 I°C bus interface module disabled, with SCL and SDA signal pins set to port function

(Initial value)
Internal state initialization of I°C bus interface module
SAR and SARX can be accessed

1 I°C bus interface module enabled for transfer operations (pins SCL and SCA are
driving the bus)

ICMR and ICDR can be accessed

Bit 6—I1°C Bus Interface Interrupt Enable (IEIC): Enables or disables interrupts from the I°C
bus interface to the CPU.

Bit 6

IEIC Description

0 Interrupts disabled (Initial value)
1 Interrupts enabled

Bit 5—Master/Slave Select (MST)

Bit 4—Transmit/Receive Select (TRS)

MST selects whether the I°C bus interface operates in master mode or slave mode.
TRS selects whether the 1°C bus interface operatesin transmit mode or receive mode.

In master mode with the I°C bus format, when arbitration is lost, MST and TRS are both reset by
hardware, causing atransition to slave receive mode. In slave receive mode with the addressing
format (FS = 0 or FSX = 0), hardware automatically selects transmit or receive mode according to
the R/W bit in the first frame after a start condition.

Modification of the TRS bit during transfer is deferred until transfer of the frame containing the
acknowledge bit is completed, and the changeover is made after completion of the transfer.

MST and TRS select the operating mode as follows.
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Section 16 I°C Bus Interface [H8S/2138 Group Option]

Table 16.8 1°C Bus Timing (with Maximum Influence of t_/t.)

Time Indication (at Maximum Transfer Rate) [ns]

I°’C Bus
to/ty Specifi-
toe Influence cation @@= = 9= P= P=
Item Indication (Max.) (Min.) 5MHz 8MHz 10 MHz 16 MHz 20 MHz
t 0.5t Standard —1000 4000 4000 4000 4000 4000 4000
'SCLHO SCLO
(-ts) mode
High-speed —-300 600 950 950 950 950 950
mode
terio 0.5t,, Standard 250 4700 4750 4750 4750 4750 4750
(-t) mode
High-speed —250 1300  1000*' 1000 1000** 1000** 1000**
mode
tro 0.5t,,— Standard -1000 4700  3800"' 3875 3900"' 3938"" 3950™
1t mode
(-t.)  High-speed —300 1300 750*' 825*' 850*' 888"’ 900"
mode
tono 0.5t ,— Standard —250 4000 4550 4625 4650 4688 4700
1t mode
) High-speed —250 600 800 875 900 938 950
mode
tonso 1t Standard  —1000 4700 9000 9000 9000 9000 9000
(-ts,) mode
High-speed —300 600 2200 2200 2200 2200 2200
mode
o 0.5t + Standard —1000 4000 4400 4250 4200 4125 4100
2t mode
ts) High-speed —300 600 1350 1200 1150 1075 1050
mode

teonso 1t Standard  —1000 250 3100 3325 3400 3513 3550
(master) 3t mode

cyc
%) High-speed —300 100 400 625 700 813 850
mode

oo 1t~ Standard -1000 250 1300 2200 2500 2950 3100
(slave) 12t **  mode

cyc
) High-speed —300 100  -1400"' —500** —200** 250 400
mode
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Section 17 Host Interface [H8S/2138 Group]

Section 17 Host Interface [H852138 Group]

Provided in the H85/2138 Group; not provided in the H8S5/2134 Group.

171  Overview

The H85/2138 Group has an on-chip host interface (HIF) that enables connection to an I SA bus,
widely used astheinternal busin personal computers. The host interface provides a dual-channel
parallel interface between the on-chip CPU and a host processor. The host interface is available
only when the HI12E hit isset to 1 in SY SCR2. This mode is called slave mode, becauseiit is
designed for a master-slave communication system in which the H85/2138 Group chip is slaved to
ahost processor.

17.1.1 Features
The features of the host interface are summarized below.

The host interface consists of 4-byte data registers, 2-byte status registers, a 1-byte control

register, fast A20 gate logic, and a host interrupt request circuit. Communication is carried out via
five control signals from the host processor (CS1, CS2 or ECS2, HAO, IOR, and IOW), four
output signals to the host processor (GA20, HIRQ1, HIRQ11, and HIRQ12), and an 8-bit
bidirectional command/data bus (HDB7 to HDBO). The CS1 and CS2 (or ECS2) signals select one
of the two interface channels.
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Section 17 Host Interface [H8S/2138 Group]

functions of these pins (input block) are similarly fixed internally. As aresult, the host interface
I/0 pins (HDB7 to HDBO) also go to the high-impedance state.

This state is maintained while the HIFSD pin islow, and when the HIFSD pin returns to the high-
level state, the pins are restored to their normal operation as host interface pins.

Table 17.9 shows the scope of HIF pin shutdown in slave mode.

Table17.9 Scope of HIF Pin Shutdown in Slave Mode

Scope of
Shutdown in
Abbreviation Port Slave Mode I/O Selection Conditions
IOR P93 0 Input Slave mode
oW P94 o Input Slave mode
CS1 P95 0 Input Slave mode
cs2 P81 A Input Slave mode and CS2E = 1 and FGA20E =0
ECS2 P90 A Input Slave mode and CS2E = 1 and FGA20E = 1
HAO P80 @) Input Slave mode
HDB7 to P37t0 O 1/0 Slave mode
HDBO P30
HIRQ11 P43 A Output  Slave mode and CS2E = 1 and P43DDR =1
HIRQ1 P44 A Output  Slave mode and P44DDR =1
HIRQ12 P45 A Output  Slave mode and P45DDR =1
GA20 P81 A Output  Slave mode and FGA20E =1

HIFSD P82 — Input Slave mode and SDE =1

Notes: Slave mode: Single-chip mode and HI12E =1
O: Pins shut down by shutdown function

The IRQ2/ADTRG input signal is also fixed in the case of P90 shutdown, the
TMCI1/HSYNCI signal in the case of P43 shutdown, and the TMRI/CSYNCI in the case
of P45 shutdown.

A: Pins shut down only when the HIF function is selected by means of a register setting
—: Pin not shut down
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Section 22 ROM (H8S/2138 F-ZTAT A-Mask Version, H8S/2134 F-ZTAT A-Mask Version)

2242  Block Diagram

Internal address bus

Internal data bus (16 bits)

|

*
< >_FL|V|CR1 ]
* Bus interface/controller  a—| Operztmg
< >-_FL|V|CR2 > mode

-«— Mode pins

< >[ EBRL |*
< >l EBR2 |

Module bus

Flash memory
(128 kbytes)

Legend:

FLMCR1: Flash memory control register 1
FLMCR2: Flash memory control register 2
EBR1: Erase block register 1

EBR2: Erase block register 2

Note: * These registers are used only in the flash memory version. In the mask ROM version,
a read at any of these addresses will return an undefined value, and writes are invalid.

Figure22.2 Block Diagram of Flash Memory
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Section 22 ROM (H8S/2138 F-ZTAT A-Mask Version, H8S/2134 F-ZTAT A-Mask Version)

Automatic SCI Bit Rate Adjustment

St} g | b1 | p2 | D3 | D4 | D5 | D6 | D7 | S
bit bit
Low period (9 bits) measured (H'00 data) High period

(1 or more bits)

Figure22.9 Automatic SCI Bit Rate Adjustment

When boot mode is initiated, the chip measures the low period of the asynchronous SCI
communication data (H'00) transmitted continuously from the host. The SCI transmit/receive
format should be set as follows: 8-bit data, 1 stop bit, no parity. The chip calculates the bit rate of
the transmission from the host from the measured low period, and transmits one H'00 byte to the
host to indicate the end of bit rate adjustment. The host should confirm that this adjustment end
indication (H'00) has been received normally, and transmit one H'55 byte to the chip. If reception
cannot be performed normally, initiate boot mode again (reset), and repeat the above operations.
Depending on the host’ s transmission bit rate and the chip’s system clock frequency, there will be
a discrepancy between the bit rates of the host and the chip. To ensure correct SCI operation, the
host’ stransfer bit rate should be set to (4800, 9600, or 19200) bps.

Table 22.7 shows typical host transfer bit rates and system clock frequencies for which automatic
adjustment of the chip’s bit rate is possible. The boot program should be executed within this
system clock range.

Table22.7 System Clock Frequenciesfor which Automatic Adjustment of the Chip's Bit
Rate s Possible

System Clock Frequency for which Automatic Adjustment

Host Bit Rate of Bit Rate Is Possible
19200 bps 8 MHz to 20 MHz
9600 bps 4 MHz to 20 MHz
4800 bps 2 MHz to 18 MHz

On-Chip RAM Area Divisionsin Boot Mode: In boot mode, the 1920-byte area from
H'(FF)E880 to H'(FF) EFFF and the 128-byte area from H'(FF)FF00 to H'(FF)FF7F is reserved for
use by the boot program, as shown in figure 22.10. The area to which the programming control
program is transferred is H'(FF)E080 to H'(FF)E87F (2048 bytes). However, the 8-byte area from
H'(FF)E080 to H'(FF)EO87 isreserved for ID codes as shown in figure 22.10. The boot program
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Section 23 Clock Pulse Generator

23.3 Ogcillator

Clock pulses can be supplied by connecting a crystal resonator, or by input of an external clock.

23.3.1 Connecting a Crystal Resonator

Circuit Configuration: A crystal resonator can be connected as shown in the examplein figure
23.2. Select the damping resistance R, according to table 23.2. An AT-cut parallel-resonance
crystal should be used.

CLl
EXTAL T [ i

—1
XTAL —W\,L| W
Rq Ceo

Ci1 = C, =10 to 22pF

Figure23.2 Connection of Crystal Resonator (Example)

Table23.2 Damping Resistance Value

Frequency (MHz) 2 4 8 10 12 16 20

R, (Q) 1k 500 200 0 0 0 0

Crystal resonator: Figure 23.3 shows the equivalent circuit of the crystal resonator. Use a crystal
resonator that has the characteristics shown in table 23.3 and the same frequency as the system
clock ().

CL

L Rs
XTAL EXTAL

o—
o) —

AT-cut parallel-resonance type

Figure23.3 Crystal Resonator Equivalent Cir cuit
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Section 24 Power-Down State

Bit 5—Noise Elimination Sampling Frequency Select (NESEL ): Selects the frequency at which
the subclock (@SUB) input from the EXCL pin is sampled with the clock (¢) generated by the
system clock oscillator. When ¢ =5 MHz or higher, clear this bit to 0.

Bit 5

NESEL Description

0 Sampling at @ divided by 32 (Initial value)
1 Sampling at @ divided by 4

Bit 4—Subclock Input Enable (EXCLE): Controls subclock input from the EXCL pin.

Bit 4

EXCLE Description

0 Subclock input from EXCL pin is disabled (Initial value)
1 Subclock input from EXCL pin is enabled

Bits 3 to 0—Reserved: These bits cannot be modified and are always read as 0.

24.23 Timer Control/Status Register (TCSR)

TCSR1
Bit 7 6 5 4 3 2 1 0
| ovF | wiim | tvE | Pss |rsTNMI| cks2 | cks1 | ckso |
Initial value 0 0 0 0 0 0 0 0

Read/Write  R/(W)* R/W R/W R/W R/W R/W R/W R/W

Note: * Only O can be written in bit 7, to clear the flag.

TCSRL1 isan 8-hit readable/writable register that performs selection of the WDT1 TCNT input
clock, mode, etc.

Only hit 4 is described here. For details of the other bits, see section 14.2.2, Timer Control/Status
Register (TCSR).

TCSRisinitialized to H'00 by areset and in hardware standby mode. It isnot initialized in
software standby mode.
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Appendix B Internal 1/0 Registers

DDCSWR—DDC Switch Register H'FEE6
Bit 7 6 5 4 3 2 1 0
’ SWE ‘ SW ‘ IE ‘ IF ‘ CLR3 ‘ CLR2 ‘ CLR1 ‘ CLRO ‘
Initial value 0 0 0 0 1 1 1 1

Read/Write ~RW  RW  RW R(W™T w2  w*? w2 w2

1IC clear bits

Bit3 | Bit2 | Bit1 | Bit0
CLR3|CLR2|CLR1|CLRO

Description

0 0 — | — | Setting prohibited

1 0 0 | Setting prohibited
1 | lICO internal latch cleared
1 0 | lIC1 internal latch cleared
1 | CO and IIC1 internal latches cleared
1 — — — | Invalid setting

DDC mode switch interrupt flag

0 | No interrupt is requested when automatic
format switching is executed

[Clearing condition]

When 0 is written in IF after reading IF = 1

1 | Aninterrupt is requested when automatic
format switching is executed

[Setting condition]

When a falling edge is detected on the SCL
pin when SWE =1

DDC mode switch interrupt enable bit

0 | Interrupt when automatic format switching is executed
is disabled

1 | Interrupt when automatic format switching is executed
is enabled

DDC mode switch

0 | 1IC channel 0 is used with the I12C bus format

[Clearing conditions]

* When 0 is written by software

« When a falling edge is detected on the SCL pin when SWE =1

1 | IIC channel 0 is used in formatless mode
[Setting condition]
When 1 is written in SW after reading SW =0

DDC mode switch enable

0 | Automatic switching of I1IC channel O from formatless mode
to 12C bus format is disabled

1 | Automatic switching of IIC channel 0 from formatless mode
to I12C bus format is enabled

Notes: 1. Only 0 can be written, to clear the flag.
2. Always read as 1.

[1COo
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Appendix B Internal 1/0O Registers

Bit

Initial value

FLMCR1—Flash Memory Control Register 1 H'FF80 Flash Memory
7 6 5 4 3 2 1 0
FWE SWE — — EV PV
1 0 0 0 0 0 0 0
R R/W — — R/W R/W R/W R/W

Read/Write

Reserved bit

Program

0 | Program mode cleared

[Setting condition]

1 | Transition to program mode

When SWE=1,and PSU =1

Erase

0 | Erase mode cleared

1 | Transition to erase mode
[Setting condition]
When SWE =1,and ESU=1

Program-verify

0

Program-verify mode cleared

1

Transition to program-verify mode

[Setting condition]
When SWE = 1

Erase-verify

0 | Erase-verify mode cleared

1 | Transition to erase-verify mode
[Setting condition]

When SWE =1

Software write enable

0

Writes disabled

1

Writes enabled
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Appendix G Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-TQFP80-12x12-050 | PTQPO0BOKC-A | TFP-80C/TFP-80CV | 049 |
Ho
o
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I 2. DIMENSION"*3"DOES NOT
61 oo o 40 INCLUDE TRIM OFFSET.
oy =
== =3 .
= = >
E= =5 )
E= =5 .
a— =)
E= =
= = =
= SEECE S
= =5 s
E= =
= = ) Referencel Dimension in Millmeters
E= = Terminal cross section Symbol M in T Nom | Max
= =P D|—112]—
80 e - E J— 12 J—
& H
~ Az | — [1.00] —
LERCELEEEEEREEEEEEL Fo| 13.8| 14.0 | 142
‘ K | H1]138]14.0] 142
2 Index mark £ o < N A J— —11.20
| . A1]0.00]/0.10] 0.20
I by |0.17]0.22]0.27
= B < b1 | — 1020 —
Detail F ¢ 1012]0.17]0.22
etai 1 0.15
= =S ) e ey e
| —]05]—
X | — | —10.10
y | —|—1010
Zo| — [125] —
Ze| — [125] —
L |04]05]|06
Li|]—]10]—

Figure G.2 Package Dimensions (TFP-80C)
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