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Renesas — Your Best Decision for Microcontrollers and Microprocessors

Choose for your next design; use for all your future ones.

Renesas Technology, the #1 global supplier of microcontrollers, offers hundreds of devices in our H8® R8C/Tiny,
M16C™ and SuperH® families, among others, that have solid technology roadmaps and cover wide spans of performance,
integration, power efficiency and price points. Our advanced silicon solutions simplify system optimizations, facilitate
design enhancements and diversifications, and help you meet tight cost budgets. You can shorten your system design cycles
and improve your time-to-market by taking advantage of our total system support, which includes starter kits, HW/SW

tools, reference designs/platforms, example software code, and middleware. Expert third-party support is available as well.

LEAD-FREE PACKAGING! \

%d FREE FOR THE LATEST INFORMATION ON LEAD-FREE PACKAGING AND ROHS COMPLIANCE,
PLEASE VISIT OUR WEBSITE: http://america.renesas.com/leadfree /
/ LET “MY RENESAS” SIMPLIFY YOUR WEB-BROWSING ACTIVITY \

The “My Renesas” link in the header of all of our Web pages is a valuable and easily accessible resource.
It lets you create a customized collection of links and data that simplifies and speeds your browsing.

Get timely updates on Renesas products, receive our latest news stories, and be alerted to software downloads
\ and new web services as they become available. Register today to facilitate future data searches. It’s free!
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IMPORTANT!

e This document may, wholly or partially, be subject to change without notice.

o All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without the express permission of Renesas Technology America, Inc.

® Renesas will not be held responsible for any damage to the user that may result from accidents or any other reasons during the operation of the user’s unit according to this document.

¢ Circuitry and other examples described herein are meant merely to indicate the characteristics and performance of Renesas semiconductor products. Renesas assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described herein.

® No license is granted by implication or otherwise under any patents or other rights of any third party or Renesas Technology Corp.

MEDICAL APPLICATIONS:

Renesas products are not authorized for use in MEDICAL APPLICATIONS without the written consent of the appropriate officer of Renesas’ sales company. Such use includes, but is not limited to, use

in life support systems. Buyers of Renesas products are requested to notify the relevant Renesas sales officers when planning to use the products in MEDICAL APPLICATIONS.



Introduction

32-Bit RISC
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2006 2008
Market Needs Renesas H8 Solutions
High performance Speeds up to 50MHz, providing 50MIPS with single-cycle flash access
Wide range of programmable memory Single-voltage-programmable on-chip flash — 8KB to 1MB
Wide range of low-cost memory Mask-ROM versions for many flash MCUs — 2KB to 512KB
Integrated peripherals, including Devices in the H8 series offer more than 100 different on-chip peripherals
support for industry-standard e Match peripheral set to application
interfaces e Choose from timers, A/Ds, D/As, on-chip oscillators, low-voltage
detect, and DMA functions, among many others
e UART, SPI, I’C, IrDA, CAN, LIN, USB, Smart Card, LCD, POR, etc.
Low power consumption e Super-low-power CMOS technology — 200uA @ 1MHz, 0.4pA @ 32kHz
e Up to eight power-down modes
e 32kHz sub-clock oscillator
Low radiation noise Improved technology and design techniques for a 20dB reduction
in noise compared to conventional products
Development environment e Fully integrated tool suite of H/W and S/W tools
¢ Highly optimized Renesas C/C++ compiler
* 100% upward code compatibility
Cost/performance Best in the industry
Support and training e Experienced application engineers

¢ Training courses and development tools available online at
www.renesasinteractive.com




H8® Family of Microcontrollers

The H8 Family Roadmap

32-bit CPU H8SX
High performance — up to 50MIPS H8SX/1500 H8SX/1600
- 144- to 100-pin device, main system connectivity ;'887( g8MH2 S0MHz
High perfi , | | High perf b
g Flexible, high-performance data path management amily & giN?rg\]/ance 'g B‘;B‘,"Q\",a""e
a USB-certified, Bus- or self-powered e External Data and Address
[a)
Z 16-bit CPU  H8/300H ' H8S/2000 ' H8S/2600 ‘ H8S Family h
o .
S High performance — up to 20MIPS — | [ N @ N @ 2
o Advanced data path management H8 Tiny . A - >°S
> p g I F i 20MHz 26MHz 33MHz
S Extensive array of peripherals H8 SLP amily Enhanced Audio, Automotive
i i H eripherals CAN
g for all applications Family ... perip J L ) _ Apps,CAN
w USB-certified, bus- or self-powered 20MHz N
a‘ Complex waveform generators H8 SLP Low Pin H8S/2100 H8S/2200 H8S/2300
= for motor control 10MHz Count, 33MHz 2iMH 2 35MHz
< . ) LCD, Super CAN, POR, Notebook PC LCD, USB 2.0, General
E On-chip oscillators, POR & LVD Low Power LVD enclosure mgmt. Low Power Purpose
o LCD, Low Power operation < \\ 7N - J
(3}
g 8-bit CPU H8/300L H8 SLP
8 Optimized for low-power operation itz
P P P LCD, Super
Built-in LCD controller Low Power

Real-time clock with 32kHz sub clock \ J
Multiple timers & A/D interfaces

INCREASING PERFORMANCE/FEATURES

Renesas Technology America, Inc. is a leading supplier of
8/16/32-bit microcontrollers (MCUs) and microproces-
sors. The cost-competitive Renesas MCUs in the
H8® family are ideal for low-power, high-performance
embedded systems in consumer, industrial, medical,
communication and automotive applications.

MCU Series in the H8 Family

The H8 microcontroller family encompasses a wide range
of devices, from 8-bit low-cost, super-low-power,
low-pin-count MCUs to 32-bit high-performance devices.
Upward code compatibility is maintained in the various
H8 MCU series.

The H8/300L and HS8/300H super-low-power (SLP)
MCUs are excellent solutions where battery life is critical.

The H8 Tiny series devices provide the performance of
16-bit MCUs, yet are economical enough for many
8-bit applications.

The H8S/2100 series includes a device with multiple serial
interfaces that are optimized for enclosure management
control in PC/Server (IPMI) and notebook applications.
This family includes certified high-speed USB functionality.

The H8S/2200 series MCUs include devices with a
USB v2.0-compatible interface (Bus or Self powered)
and devices with a 40-segment LCD controller that’s a
great match for low-cost PC peripherals, metering
instruments, and medical diagnostic equipment.

The H8S/2300 series MCUs provide many device
choices for optimizing system cost, performance and
features.

The H8S/2400 series MCUs have enhanced peripherals
for use with LCD monitors and other home electronics.

The H8S/2500 series MCUs are designed for audio
and automotive applications. This series features
multiple serial ports, ’'C and CAN, and includes
selectable 3V and 5V signaling on the GPIO lines.

The H8S/2600 series MCUs have on-chip HCAN
(Hardware Controller Area Network) controllers
and are top choices for automobile and industrial
applications.

The H8SX series MCUs provide a 32-bit performance
upgrade path for the H8 family, maintaining code com-
patibility and offering a rich set of on-chip peripherals.



H8 Series MCU Product Overview

H8 Series

CPU

Address
MHz Space

Features / Remarks

Family Overview

Applications

H8/300L SLP  8-bit 8 64KB Super low power, LCD driver, Utility meters, glucose meters,
Low-Voltage Detect, Power-On Reset battery-powered security devices,
home electronics, HVAC controls
H8/300H SLP  16-bit 10 16MB Super low power, Thermostats, HVAC, glucose meters,
LCD driver with voltage boost, security sensors, building automation,
14-bit ADC, 1.8V Flash, 0.5pA @ 32kHz lawn sprinkler control
H8/Tiny 16-bit 20 16MB Low pin count, smaller package, White goods, home electronics, automotive
POR, LVD, CAN, LIN, SPI control systems, controller for small motors
H8S/2100 16-bit 33 16MB LPC bus interface, multiple I°C busses, Notebook PC power management,
PS/2 interface, multiple PWM, enclosure management for servers/routers,
16-channel ADC, high-speed USB IPMI applications, USB digital cameras
H8S/2200 16-bit 24 16MB Low power, LCD controller, PC peripherals, barcode scanners,
USB v2.0, I°)C, smart card interface medical equipment, HVAC, utility meters,
electronic point-of-sales equipment
H8S/2300 16-bit 85 16MB Smart card interface, DMA controller, General applications, label printers,
SDRAM interface GPS systems
H8S/2400 16-bit 20 16MB Low power, hardware multiplier, I°C, LCD monitors, LCD-TVs, plasma-TVs,
enhanced timers, multiple serial channels projectors, home electronics
H8S/2500 16-bit 26 16MB Low power, 3V and 5V 1/Os, Audio, automotive audio
enhanced communication channels
H8S/2600 16-bit 33 16MB HCAN, H/W MAC, smart card interface, Airbag controllers, tire pressure monitors,
PC break controller, DMA controller, power steering controllers, pump controllers,
SDRAM interface siren controllers
H8SX/1500 16-bit 48 16MB Fast multiply and divide, Automotive body control
enhanced bit manipulation, CAN
H8SX/1600 32-bit 50 4GB Fast multiply and divide, enhanced bit ePOS, barcode scanners, printers,

manipulation, USB, SDRAM interface

fithess equipment, USB devices

A Global Leading Position

Renesas Technology has acquired an impressive reputation for leadership and earned a large share of the
embedded processor market growth areas of industrial and commercial applications. For example, H8S/2100
devices have gained about a 70% worldwide share of microcontrollers used in PC Server power management.




H8® Family of Microcontrollers

H8 MCUs: Fully Upward Compatible

Upward Compatibilit
H8 CPUs are all CISC-based (Complex Instruction par e

Set Computation), developed to allow compatibility up (H8SX MAC « Data bus width extended to 32 bits I

. . . . ] 1 « Enhanced t t
and down the various H8 series. This makes it easy to 87 instructions FhAncee memorny operanion Suppo
9 address modes * Enhanced address modes
move between the product lines in the H8 family. * Enhanced bit operation instruction
The CPUs within the H8 family range from 8-bit, (S L
L. o 69 instructions  Four MAC instructions added
low-power optimized cores, to full 32-bit high-performance 8 address modes
cores that achieve 1MIPS/MHz. ~ ™~
H8S/2000
. . . 65 instructions * Multiple load/store instruction
Benefits of H8 CPU cores include: 8 uddress modes
® Most instructions execute in one clock cycle N
o H8/300H * 8/16/32-bit arithmetic instructions
e Built-in hardware MAC (H8S/2600 and H8SX only) 64 instructions « Enhanced push and pop instruction
8 address modes * Signed/unsigned MULT/DIV instruction
e Fast multipliers and dividers * Signed/unsigned extension instruction

¢ Enhanced trap exception handling
¢ Enhanced memory addressing schemes

(HBISOOL * 8/16-bit arithmetic & logic instructions
57 instructions * Unsigned MULT/DIV instructions
\8address modes * Powerful bit manipulation instructions J / )

(memory-to-memory access, one instruction)

¢ Advanced conditional branching instructions

e Powerful CISC instructions with small code size

CPU Register Set
H8 CPU Register Set Diagram

The CPUs within the H8 family are

General Registers designed from the same register set,
15 07 07 0 . o
allowing complete compatibility.
ERO EO ROH ROL
ER1 e R1H RIL H8/300L devices
ER2 E2 R2H R2L .
use 8 general-purpose registers as
ER3 E3 R3H R3L 8 and 16 bits. PC is 16 b; .
- - e L an its. is its wide.
N = RoH RoL H8/300H devices
ER6 E6 R6H R6L g | -
neral-pur register
. = — e use 8 general-purpose registers as
8, 16 and 32 bits. PC is 24 bits wide.
31 23 15 0

| H8S/2000 devices

Control Registers PC| |
use 8 general-purpose registers as

76543210

CCR [1[u]m]ulN] 2] v]c] 8, 16 and 32 bits. PC is 24 bits wide.
76543210 H8S/2600 devices
EXR -] [r2fiaio] use 8 general-purpose registers as
. o - 8, 16 and 32 bits. PC is 24 bits wide.
) Sign extension : MACH Hardware MAC.
MAC Registers VAL
= 0 H8SX devices
o i 0 use 8 general-purpose registers as
Re‘;?s"tte"r'(egﬁ [ T (Reserved) | 8, 16 and 32 bits. PC is 32 bits wide.
- . q Hardware MAC. VBR and SBR
Ehotase | (Reserved) | available.

Register (SBR)




H8 MCUs: Faster
Execution Times

Besides maintaining compat-
ibility within the family,
H8 CPUs have been optimized
for high performance.

The majority of the instruc-
tions in the powerful CISC
instruction set will execute
in one clock cycle, giving
RISC-like operation.

H8 Family CPU Core Overview

The H8 Architecture

H8/300 H8/300H H8S/2000 H8S/2600 H8SX
Basic Instructions Execution 2 cycles 2 cycles 1 cycle 1 cycle 1 cycle
Bus Width 8-bit 16-bit 16-bit 16-bit 32-bit
No. of Instructions 57 64 65 69 87
Address Space 64KB 16MB 16MB 16MB 4GB

Advanced Multiplier
execution cycles

Advanced Divider
execution cycles

Instruction H8S H8SX
DIVXU.B 12 10
DIVU.W - 10
DIVXU.W 20 18
DIVU.L - 18
DIVXS.B 13 12
DIVS.W - 11
DIVXS.W 21 20
DIVS.L - 19

Instruction H8S H8SX
Enhanced Hardware MULXU.B 3 1
for Performance MULXU.W 4 1
Enhanced multipliers and MULXS.B 4 2
dividers are included in the e S 2
CPU core to boost throughput MULU.W - 2
for mathematical operations MULU.L - 5
and further enhance the MULS.W = 2
performance of the CPU cores. MULS.L } 5
The H8S/2600 and H8SX MULU/U.L - 6
CPU cores each have a MULS/U.L = 6
hardware MAC (Multiply and CLRMAC 1 1
Accumulate) block for extra LDMAC 1 1
performance in applications STMAC 5 1
tbat involve data computa- G p p
tions.
Dhrystone 1.1 MIPS value 50 MIPS
50 |—
40 -
35 MIPS
30 -
20 -
15.2 MIPS
11 MIPS
o= omips
H8S/2000 H8S/2000 H8S/2600 H8SX H8sX
@ 20 MHz @ 25 MHz @ 33 MHz @ 35 MHz @ 50 MHz

H8 MCU System
Performance

H8 microcontrollers are designed to
deliver high throughput for excellent
application performance.

For example, their CISC CPU cores
execute most instructions in just one
clock cycle, and their Advanced
Data Management peripherals
utilize a 3-bus architecture to speed

data transfers.

Also, the on-chip Flash can be
accessed in a single cycle, achieving
the best possible performance
per MHz.



H8® Family of Microcontrollers

TOP REASONS TO SELECT HS8

B Renesas: The #1 Memory Structure 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Flash MCU supplier ém (0.2- 0.18um)
e Renesas, the world’s #1 EBOMHZ (150 nm)
supplier of flash, has Stacked-type
! o (NOR) Flash HND 8oMHz | (130 nm) Al Flach
shipped over 1 Billion ash memory accesses are
single cycle, eliminating the ||
flash MCUs @] (180 nm) need for pre-fetch operations.
e Wide range of sizes of
. ; MONOS-type 80MHz
highly reliable F-ZTAT FLASH 100MHz | (150 nm)
(MONOS = Metal
(flash) up to 1MB, Oxice Niide I ooz | toonmy
in 0.18pm process Oxide Silicon)
. . Next-Generation
¢ Fastest flash write time: Non-volatile a 133MHz | (65nm)
2.5 sec./ 128KB for Memory
- MRAM [ MRAM | E 166MHz 45nm)
0.18pm process - PRAM

o Access as fast as
10ns @ 100MHz

® Boot mode allows in-system ® Write mode enables MCU
* Up to -40°C to +125°C range programming using RS-232 programming with desktop
e Multiple user-friendly modes for serial port or production programmers
programming/reprogramming e USB devices can be optionally ® Flash can be programmed via
flash memory programmed via the USB port the on-chip debug emulator

* User mode allows flash to be e User Boot mode allows storing

programmed or erased by user a custom flash update routine

application software in a special protected area

Powerful Data Path

Management ;‘gﬁ H8S CPU RAM DTC

H8 products are fully optimized system e

External SRAM

“A” Transfers

Bus Bridge

Peripheral Bus

solutions, so besides powerful CPU core

processing, H8 MCUs have advanced

data path management.

There are three types of data movement

External Device

0
=]
engines: System DMA, External DMA (FS)I(gF'\)’gZd) =
c
and Data Transfer Controller. The 3
Serial Transfers using DMA only E
Advanced Bus System Controller —
Al A2 1 A3
manages complex data and control B1 B2 Parallel operation made possible

by using DMA + EXDMA allows
more data transfers in a given
length of time for increased
system throughput

across the multiple-bus architecture. Al A2 A3

—
The H8S and H8SX MCU architectures B1 B2
Parallel Transfers using DMA + EXDMA

use 3 separate buses. Data movement on

the External Bus and System Bus can ) . )
This example shows system operation (red) using the

- System DMA, while in parallel the External DMA is
system performance by optimizing transferring data between an external device and the MCU
operation per clock cycle. (yellow). This parallel operation reduces time for operation.

operate in parallel, greatly increasing



B On-chip Memory (SRAM)

e Many sizes of on-chip high-speed
SRAM: 256 Bytes to 56KB

e 8KB of JTAG debug memory can be used for
system op. (allowing 64KB on-chip SRAM)

e Single-cycle access at maximum speed

B Low Power Consumption

Multiple innovative techniques
minimize MCU power consumption

« 0.4pA @ 32kHz
e Operating voltages as low as 1.8V
e Up to 8 power-down modes

e Module Standby mode allows software to
selectively halt on-chip functions

e Dual clock oscillators with 32kHz sub-clock
® On-chip oscillators

e Short oscillator stabilization times
(20ps, typically)

e Standby current as low as 0.1pA

Industry-standard Serial
Communication Interfaces

e Certified USB
full-speed and
high-speed;
bus- or self-powered

conforms to

® Multiple channels of
serial asynchronous/
synchronous interface

e Synchronous serial
unit (SSU) is compat-
ible with Freescale
(Motorola) SPI™

e 2C™ two-wire serial
interface conforms
to Phillips standard

e IrDA interface for
easy wireless line-of-

sight connectivity

ISO/IEC 7816-

TOP REASONS TO SELECT HS8

e Smart Card interface

3

e Controller Area
Network (CAN 2.0B)
function for highly
reliable networked
embedded systems

H8 H8
MCU MCU
IrDA

Peripheral
Chip array

LED &

Sensors

Top Reasons To Select H8

H8 Power Consumption: H8/38602

Normal speed mode (3V, 10MHz)

Module Stop, Sleep,
Medium-Speed mode
1/10
Watch mode
(3V, 32KHz) Standby

-\ mode (3V)

1/2500
1/20000

Power consumption
(relative value)

Shorter Crystal Stabilization Time

Loss of Icc
< >
cc_er_Je'uto_r s . Vee l""MMMMMMMmmmMm Mmm MMM
oscillation circuit
< >

milliseconds

o |~
—

20us, typically

H8/38602
oscillation circuit

High component integration reduces
system cost and design complexity

® On-chip oscillators as e Internal voltage

fast as 20 MHz regulators eliminate

available to CPU and
all peripherals

e Low-voltage detect
circuits to monitor
power supplies
efficiently without
additional components

e Power-on Reset circuit
eliminates external
chip and guarantees
a clean and reliable
start-up

e High-current I/Os can
drive LEDs directly

e LCD controllers with
booster circuits drive
higher voltage
displays without
the need of DC-DC
converters

need for expensive
power circuits

e Large range of

internal reliable flash
memory & high-speed
RAM that suffice

for most system
requirements

Fail-Safe
Features
Internal
Flash &

External

No RAM

Reset

1L llllll,/l

Vce
POR,
Res| LVD

N

Memory

External

No

On- chlp H8
Xin Oscnlator CPU

Clock

Vss
GP|0 Perlpherals

Direct-LED ‘

l!llllllllll

Versatile

driving Functionality




H8® Family of Microcontrollers

H LCD Controller
e Option for using on-chip or
external power supply

e Built-in LCD RAM (up to 128
bits) with byte or word access

e Supports multiple duty cycles:
static, 1/2, 1/3, or 1/4

B Universal Serial Bus
e Provides v2.0 support
e Offers full-speed, 12Mbps

communication
e Offers high-speed, 480Mbps
communication (H8S/2170)

e Bus-powered mode or
self-powered

Four transfer modes supported:
Control, Interrupt, Bulk, and

Isochronous

On-chip bus transceiver with
option for using external

transceiver

Total 1280-Byte FIFO buffer

B Hardware Controller Area
Network (HCAN) Function

Fully compatible with Bosch
v2.0B specification

Ideal for automobile and

industrial applications

Bi-directional 2-wire serial

communication

e Maximum speed up to 1Mbps

Data length: 0 to 8 bytes

Number of channels: 1 or 2

— Mailbox (buffer)
— Message priority (identifier)

Supports 12 CPU interrupts

Supports 6 operating modes

Up to 9 endpoints can be specified

Two data transmission methods:

LCD Block Diagram: H8/38099

LCD drive
power supply ‘ Vi
(On-chip 3-V V2
constant-voltage ‘
N power supply circuit) ‘ v3
Vss
0/2 to /256 —>|
ow — Common Common Coi
data latch driver COM4
A t
LCD trimming register ) | > SEG40
BGR control register = SEG39
- = SEG38
LCD port control register > SEG37
—> LCD control register > [~ SEG36
LCD control register 2
i ¥ > 40-bit Segment
shift driver
| Display timing generator '7—> register

!

LCD RAM
20 byt
N vies — > SEG1
SEGn (n = 1 to 40)

1280-Byte FIFO [Power mode selection]
UsB EPOs | EPOo | EP2i | EP3i = EP4i « EP5i | el

" A [Connection/disconnection]
EPOI EP1i EP20 | EP3o | EP40 3 VBUS

O [Suspend]

[Interrupt request signal]
-

IRG6 i—= USPND
EXIRQO, EXIRQT Eﬁ ! [Power supply]
internal request signal .
DREQO, DREQT qr——— ) ﬁgrxcc
[Internal bus] Registers Internal <1:[Dié\ta] =
Peripheral data bus <= transceiver| Rs
HVS)
Peripheral address bus [>| Merface [&) W»
Peripheral bus [~ : USD- MSA D-

control signal | g
: UDC synchronization fenencs

circuit H uDC:
H USB Device Controller
(12MHz)
S lock ' EPOs:
[System clock] H PLL circuit | 48MH2) H Endpoint 0 setup FIFO
(16MH2)} x3) ! EPOito5i:
[USB operating clock] } UDC core Endpoint 0 to 5 In FIFO
EXTAL48———»| USB clock ! EPOoto 40:
XTAL48 ———»| generator (48MHz) Endpoint 0 to 4 Out FIFO

2l gl : 1
al |3 MBI (CDLC) |
2l s ! Message Buffer CAN ]
|8 ; Data Link Controller |
o | '
3= Witliseres ()| Bosch CAN 2.08
© ey Message control : :
= o ! LAFM active '
g |5 Message data i
= e MCO-MC15, MDO-MD15 '
o ' '
s ——»= HTxD
I O |

Status register

MPI :
Microprocessor CPU interface ;
! R TLCE <—— HRxD
interface Control register C> 0




B DMA Controller (DMAC)
e Max. of 4 channels can be used

e Dual-address or single-address

mode can be selected

e Supports Single, Burst, Sequential,
Idle and Repeat Transfer modes

e Data can be transferred in word
or byte units

e Activation: internal interrupt,

external request, auto-request

M Data Transfer Controller (DTC)
e Max. of 85 channels can be used

e Multiple transfers or multiple
types of transfers possible for

one activation source

e Supports Single, Burst, Chain and
Repeat Transfer modes

e Data can be transferred in byte or
word units

e Activation sources: interrupt and

software

B External DMA Controller
(ExDMAC)

e Max. of 4 channels can be used

e Selection of byte or word transfer
data length
e Transfer data in parallel with CPU

or other internal bus master

¢ Dual-address or single-address
mode can be selected

e Supports Single, Burst, Sequential,
Idle and Repeat Transfer modes

e Data can be transferred in word

or byte units

e Activation: internal interrupt,

external request, auto-request

H8 Peripherals

DMA Controller Block Diagram

DACK|—————»

Single-Address Mode
(Parallel read and write)

RO
HWR, LIWR|——————— HWR, LWR
A23 to A0 Address bus E g A23 to A0
& £
(Read) alS
H8S/2633 : > H8S/2633
o
' 3
-]
< D15to DO ! % BUFFER
] a

External
device

A15 to AO

RD[———»

-
Address bus > g
Q
Read (1st cycle) [
L 8
””” 2
D15toD0 8
©
———————— a
L HE
Write (2nd cycle) *2 g
w

Address bus >

Dual-Address Mode

(Two-cycle read and write)

Data Transfer Controller: Chain Transfer Mode

Interrupt
request

Interrupt
controller

ExDMA Controller Block Diagram

Source
Memory data
DTC
service
request
Channel n Destination
] DMA Register
n+1
5 1 Source
n+ Serial /0
: Destination
/\/ Memory
On-chip 1KB RAM
External External
address bus  data bus
External
memory

----# Data flow

External device
with DACK

A




H8® Family of Microcontrollers

B Analog Interfaces

e 4- to 16-channel 10-bit successive-
approximation A/D converter (ADC)

e 2-channel, 14-bit delta-sigma ADC
e 2- to 4-channel 8-bit D/A converter
B Timers

e Rich suite of 8-bit and 16-bit

multifunction, multipurpose timers
— Input capture, output compare, auto
reload, event counter, up/down counter,
interval timer, and sleep mode timer
¢ 3-phase Motor Control Timer
— 2-phase encoder with up/down count
capability
— Suitable for motor control apps
e Asynchronous Event Counter (AEC)

— Counts events even when system clock
is disabled for power saving

e Watchdog timer (WDT) with inde-
pendent RC circuit for greater safety

¢ 10-bit or 14-bit Pulse Width
Modulation (PWM) timer with
ripple-reduction feature

— Can be used as a D/A converter by
adding an external low-pass filter

e Real-Time Clock (RTC): seconds,
minutes, hours, days and weeks

B Arbitrary Waveform Generation /
Programmable Pulse Generator
(PPG) / Timing Pattern Controller
(TPC)

Arbitrary waveform patterns are

stored in memory and generated on
output pins with the PPG or TPC in

conjunction with a timer and DMA

e Provides 8/16-bit programmable pulse

outputs using TPU as base

e Output trigger signals can be selected
in 4-bit groups
e Each group can operate both

simultaneously and independently

e Qutput trigger signals can operate in
parallel with DTC and DMAC

H8/38086 14-bit Delta-Sigma A/D

System clock PSS
[}
fovs = ®/2, D/4, /8, D/16, /32

’—> IRRSDADCN

fovs = @

Programmable gain amplifier

Ain1 o Multiol Clock interrupt N\
Ain2 o—os U2 g control circuit
. l l Dout (16 bits;
Ve Reference voltage Secondary 14 bits are valid)
generator - A/D converter
E]
o
&
©
ADCR — 3
c
ACOM o £
[ |
L ADDR (16 bits) -~
LCD drive power supply circuit
Buffer Band-Gap LCD
reference circuit BGRMR
Legend N
ADCR:  A/D control register BGRMR: Band-Gap Regulator (BGR) control register
ADSSR: A/D start/status register IRRSDADCN: A/D conversion end interrupt request flag
ADDR: A/D data register
H8/Tiny 14-Bit PWM Timer Block Diagram
Internal clock
o Internal data bus
F o2 ‘
Select clock | Clock Bus interface
Base cycle compare match A
PWX0 = Fine-adjustment pulse addition Srmparate DADRA K|
A Legend:
PWX1 = Base cycle compare match B DACR:
- N - Comparator = A
Fine-adjustment pulse addition 5 DADRB K| PWM D/A control register
Control DADRAS
logic PWM D/A data register A
| DADRB:
Base cycle overflow PWM D/A data register B
DACNT:
PWM D/A counter
Module data bus
H8S 32K Sleep Mode Timer Block Diagram
; '
p -«— SUBCK/32 !
' «— SUBCK/64 |
' Clock . !
32KOVI (IRQ15) = 0% | Clock SUBCK/128
. Select  [«— suBCK/256 !
(Interrupt !
request signal) ! Internal clock E
'
i
1
; I |
1 i Q
i | TCNT32K TCR32K C =
1
. Lol
| ' IS
; i
i
1
; '
; i
1 Bus
I Module bus Q
: Interface
|
1
1
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B Low-Pin-Count (LPC) Interface

¢ A popular interface to communicate to PC chip set

used in notebooks and PC servers

e Performs serial data and address transfer using
33MHz clock

Supports I/O read and write cycles
e Supports serial interrupt on single line

e Supports power-down mode

Reduced pin count

B Host Interface X-Bus Interface
e Enables connection to the ISA (X-BUS)
e Four channel parallel interface

e Five host interrupt requests

B Keyboard Buffer Controller (KBC)
e Conforms to PS/2 specification
e Error detection, parity error and stop bit monitoring

e Five host interrupt requests

B PC Break Controller (PBC)
e Simplifies program debugging

e Instruction and data compare

B Dual-Tone Multi-Frequency
(DTMF) Generator

¢ Generates DTMF frequency sine waveform,

with minimum distortion

e Synthesis or single waveform

B On-chip Bus Controller (BSC)
e Provides glueless interface with external devices
e Supports basic SRAM, burst-ROM interface

® Manages external, addressable 16MB region
(8 different areas)

e Bus specification can be set independently
for each region

o Selectable 8- or 16-bit bus width
e Choice of 0 to 7 programmable wait-state access

e Supports direct connection to SDRAM
on selected devices

e Includes a bus arbiter for bus mastership arbitration

H8 Peripherals

PC Break Controller Block Diagram

Mask control

Match signal

Output control

Control logic

. Internal address

T

[
Access F’C break
status | comparator Control logic interrupt

Match signal

Mask control

BARB

Output control

24 kQ
19
TONED MA DTMF
2kQ
HA16808ANT
Lsi AVoo 201 Veert

+0.47 uF

1
100 k@ ;_|/;

360 kQ 11

MUTE
Pxx 4’\/\/\/—5273(3453

Note: The numeric values on the right end of the signal lines indicate the HA16808ANT pin numbers.

TONED Pin Output Equivalent Circuit

control
A

Output i .
control [ % 77777 é ,,,,,,,,,,,,,,,,,,,,,, ' e
/—\/{
Row

TONED

Column

e Burst ROM interface can be set for area 0

e External write cycle and internal access can be

executed in parallel

e Idle-cycle insertion capability
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B Overview

Renesas and the many third-party suppliers in the
H8 community provide a wide range of hardware
and software tools and other support services.
Renesas offers products that cover all stages of the
development of embedded systems that use HS

microcontrollers.

e Evaluation—Low-cost or no-cost Renesas tools
make it easy to discover the capabilities of H8
MCUs and test the problem-solving power of the
tools themselves, including the High-performance
Embedded Workshop (HEW) integrated software
development and debugging environment. A
freely downloadable evaluation version of HEW
lets you evaluate the ability of the Renesas C/C++
compiler to generate efficient code, and
evaluation boards enable you to immediately test
that code on known working hardware. In
addition, the Renesas Interactive online
engineering laboratory lets you use your own PC
to get hands-on experience with powerful
software and hardware tools and experiment
with MCUs before purchase.

¢ Debugging—When you begin working on the
design of your system, you can develop code using
the full, unlimited compiler in exactly the same
HEW environment. To track down bugs, use
Renesas’ on-chip and full in-circuit emulators,
which have powerful specialized debugging
hardware for trapping specific conditions and
recording program activity.

e Final Programming—Use Renesas’ Flash
Development Toolkit, which has an easy-to-use
interface, to program your debugged application
into any of the many H8 MCUs that incorporate
Renesas’ mature on-chip flash memory technology.

All the tools required for developing HS8-based
applications are available from Renesas distributors.
These tools have been developed by groups within
the worldwide Renesas organization, experienced
engineers who have access to the designers of the
devices themselves. Their insight and expertise
ensures the best possible tool performance and
support.

B Software

Renesas’ integrated development environment

The High-performance Embedded Workshop (or HEW) is a
graphical development environment for C/C++ compiler
toolchains with an industry-standard look and feel. Through
the use of menus, toolbars, status bars, dockable windows
and context-sensitive local menus, HEW integrates key capa-
bilities that can help you create and manage your embedded

microcontroller software projects. Its capabilities include:

® Project creation and editing
e Graphical configuration of compiler tools

® Project Make ® Debugging e Version control

HEW provides enhanced functionality and an integrated
instruction simulator that allows you to debug application
code even when hardware isn’t available. Also, the C/C++
compiler toolchains bundled with HEW generate code that
executes faster and/or takes less memory space on Renesas

microcontrollers.
One familiar interface, many functions

You can quickly learn the powerful tools you need for
developing application code, and you have easy-to-use control
over those tools.

Moreover, you can work with an interface that remains
consistent across the entire range of Renesas MCUs and MPUs
for greater efficiency. The interface is also highly customizable,
SO you can create an even more efficient environment for

developing your application.
Wizards simplify start-up processes

You can start projects fast by taking advantage of
HEW’s Project Generator “Wizards.” Let them guide you
through the

New Project-3/9-Setting the Contents of Files to be Generated B]%]

selection  of

Conﬁguration What kind of intialization routine
would you like to create?
OptiOl’lS, I~ Use 14O Library
debugger —
¥ Use Hean Memory
targetS) and Heap Size |H'42D
thC creation Of Generste main{) Function
C source file -

startup code. [ /O Register Defintion Fles

Generate Hardware Sstup
Function

C/Cs+sourcefle =)
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H8® Development Tools

HEW Integrated Development Environment

Local Variable

Project Manager
Watch

— Graphical control of

compiler/linker options
— Function browser
— Drag and drop code templates

— Built-in (or external)
project make

C/C++
Variable Watch

i Stack Trace
Output Window
— Shows messages from

build and find-in-files = v A s Complex Break

Foverca_Reser 20

— Linked to source in editor
— Version-control log

Conditions

wead At vl

Built-in Editor
— Syntax-sensitive
coloring

Memory View

— Highlights changed
values

— Multiple files
open at once .

— Source-level Virtual Desktop
debugging — Allows multiple screen

layouts to be recalled at

Full Bus Trace the click of a button

New features to help optimize

your application code HEW Profile Tree and Chart views
The integrated simulator/debugger T rrotie oo
[ . Function Address Size Stack Size |'ﬁmes |Cyde | 140 zrea | It mem
has specific features and windows o
f . h li . d E - PowerON Reset H'00000400 H'00000016 E'00000000 1 49855155 0 0
or testing the application code __ INITSCT H'00000C03 H'00000000 H'00000000 1 12188 0 0
d d in the build = _main H'000008SE H'00000018 E'00000000 1 49842820 0 [
produced 1n the build process: SMVN$3 H'00000BA0 H'00000000 H'00000000 1 120 L] [
B PutStr H'00000BEA H'00000016 E'00000000 O 0 0 0
o . . _PutChar H'00000BES H'00000002 E'00000000 O© 0 [ [
e Code prOfllng window (1ncludes _PutChar H'00000B88 H'00000002 E'00000000 3 27 0 0
.. . . _GetChar H'00000BE0 H'0O00D0OOOE E'00000000 4 62 0 0
statistical and graphlcal dlsplays) _InitSCI H'00000AD4 H'ODDODOAC H'00000000 1 371 ] 0
Timer Test H'00000AGC H'000000CE E'00000000 1 27 0 0
° : B _Staties_Test H'000009E6 H'0D000086 E'00000000 1 2468 0 [
Performance analySIS = _ButStr H'00000BEA H'00000016 H'00000000 9 3750 0 0
. _PutChar H'00000B68 H'00000002 E'00000000 113 904 0 0
° COde COVCragC WlndOW B~ _Flashing LED H'000009A¢ H'00000042 H'00000000 1 46001715 O 1]
= _ButStr H'00000BEA H'00000016 E'00000000 3 1203 0 0
oM d d _PutChar H'00000B83 H'00000002 H'00000000 36 288 [ 0
acro recorder and test case S String Output H'000008DC  H'0OD0OOOCE E'00000000 4 35788 0 0
analysis < Profile-Chart BE|
|
Additional analysis tools help you [T ]

understand the operation and _PucChar

architecture of your embedded
system application:

e Call Walker stack-trace analyzer < >

e Link Map file viewer
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HEW Compiler Toolchain Options Dialogs

H8S,H8/300 Standard Toolchain (2] (B]%] =8|

Configuration : C/C++ | Toolchain Option | C/C+ | Assembly Link/Librry | Standard Library | CPU 4| M| || €/C++ | Assembly Link/Library | Standard Library | CPU 4| #]

f 1 e

| Relsase = Category - 'm Category : | Optimize j Category : ‘SEdiU” j

= @AII Loaded Projects ~ = i
v Optimization Detalls. Show entries for Show entries for: [Section -
=) edk_d Detalls... £
:f'-] _E 7 Eon:l?ca file i |Dphmize items Ll .

Speed or size :ISize oriented optimization LI Address Section had Add...

dbsct.c
hmoncanfial
hmanssriale:

Optimize - | &)l v | Eliminated size | DxO0TE—]

| Switch statement :

e |Auln lJ

000000400 | PReselPRG |
P

¥ Include profile :

0x00000800 | | | 4
hwzetup.c : : |
Function call : $ICONFIGDIR)Aedk_demo.pro
intpra.c m | _= Q
main.c i =
I : Cache size :
resetprg.c ‘ Dats access GTFFD o0
‘ o [@aa = Sigs: | 0a0008— x5 %]
= —_— = Sl
ult O pk = Line: | D“DDZD:I Import Export

¥ Generate file for inter-madule optimization
Options C/C++:

4[] Co+ source file

=3 Assembly source Options Lirk/Library - Options Link/Library -

E wechors.sic -cpu=20004:24 regparam=3 -define=Felzase=1 object noprelink tom=D=R nomessage ist="${CONFIGDIR}\$ |a -noprelink rom=D=R -nomessage dist="${CONFIGDIR)\S |a
|7 Defaul Optigs | ="$SICONFIGDIR)\S(FILELEAF).obj" -debug nolist - (PROJECTNAME)map" -profile="${CONFIGDIR} I (PROJECTNAME) map" -nooptimize -start=
< m > goptimize -comment -chgincpath 4ang=c -nologe \edk_demo pro” -cachesize=size=00008 align=00020 - v PResstPRG,PintPRG./0400,P C C$DSEC CEBSEC.D/S b

Cancel OK Cancel Cancel

B Software (continued)

Free evaluation HEW download

Optimized C/C++ code generation
toolchains

The Renesas compiler toolchains
(compiler, assembler and linker)
support the full C++ language
specification and are backward
compatible with C. They have
extensions for complete embedded
system control directly from C,

without requiring the use of any

The flexible licensing technology
in Renesas’ compiler toolchains
means you can download a free
evaluation copy of HEW with the
compiler and generate unlimited
code for 60 days. This is very
useful for benchmarking optimiza-
tion efficiency and architecture

performance. After 60 days, code

size is limited to 64 Kbytes, which
still allows you to evaluate the
architecture or experiment with
peripherals. For smaller devices,
you can even complete a full
application, since the evaluation
identical to the full
version with the exception of the

version is

code-size limits, including all

optimization options.

assembler code. These extensions

cover:

e Interrupt service routines Flash Development Toolkit

° L . “># FDT_demo - Flash Development Toolkit - [edk_demo.mot * - [0x00000d03]] Lo
Condltlon ContrOl rengter o+ Fle Edit View Project Tools Window Device Help - &
operations =) ==Y Sy PR X o =,

. . e G L B
e Sleep instruction o

0000021 04 01 00 6d 05 40 02 6o da 1f d4 45 fa 1f 90 .. .n.@ 10.0Ed. .|

E @'FEDTJWO 00000c30 45 ec 7a 00 00 00 0d d2 7= 01 00 00 0d de 40 Eiz e b
: . : = 5] FDT_demo 0000023f 18 01 00 6d 04 01 00 6d 05 01 00 6d 06 40 06 .. m.. .m. .m.@
e Pseudo functions for instructions 00000cie 6C da 69 ca Ob 06 1f d4 45 6 1f 90 45 =4 01 1ihe OEG. Ea.

FDT Binary Files

00000c5d 20 6d 76 Ad 72 54 70 O0d 0a 00 Za 20 43 6= 76
00000cbc 61 6c 69 64 20 53 65 6c 65 63 74 69 6f 6 21
00000c7b 20 50 6o 65 61 73 65 20 74 72 79 20 &l 67 61
00000c8a 69 e 21 20 2a 00 20 20 20 20 20 20 2a 2a 2a
00000299 25 2a 23 2a 22 2a 2a 2a 2a 2a 2a 2a 23 2a 23 RREXAREAXXXRXAR
00000ca8 23 2a 23 2a 23 00 20 20 20 20 20 20 20 20 20 s=xxxx

00000ch? 20 4d 65 fe 75 20 53 65 Ac BS A3 74 A9 Bf fe  Henu Selection
00000cck 20 20 20 20 20 00 20 20 20 20 20 20 2a 20 2d * —
00000cdS 2d 2d 2d 2d 2d 2d 2d 2d 2d 2d 2d 2d 2d 2d 2d -

00000ced  2d 2d 2d 20 2= 00 20 20 20 20 20 20 23 20 20 —
00000=£3 20 31 2= 20 46 6c 61 73 68 69 ke 67 20 4o 45

addressing and funCt]On Call < | = 00000402 44 20 20 20 2a 00 20 20 20 20 20 20 23 20 20

= 5 Prajects " edk_demomot

nvnrTp * Inv
alid Selection!
Please try aga
inl = x%%

such as multiply-and-accumulate
and decimal add and subtract

e Control of the optimized

*
Flashing LE
* *  |w

features of the device

ﬂWriting image to device... [0x00000000 - 0z00000171a] | X[ property ~
. . . Y| e ‘
Writing image to device... [0x00000400 - OX0ODODAFI Device |
arChlteCture and lnStrUCtlon Set Writing image to device... [0x00000800 - Ox0C0QODE! RAM Size
Data programmed at the following positions: FLASH Size
H'00000000 - E'0000017F Length : H'00000180 FLASH Start
. e . H'00000400 - E'000004FF Length : H'00000100 Connection
The lnter—module OptllelI’lg hnker H'00000800 - H'00000DEF Length : H'00000600 Interface Direct Connection
2.13 ¥ programmed in 5 seconds Kernel Resident
1M1l Image successfully written to device v User oot Area N/A v
produces optimized software load o : M _
. [FDT] FOT_demo f FindinFies [ 4] el ) Communicatons ) Device { Frogrammer }, Modules
modules by performing global
Ready Defaulti desktop e e NS NUM

optimizations on your application.



HEW Integrated Debugging

Modular debug target support is
provided directly within the HEW
environment so you can build your
application and debug without
leaving HEW. A debug session
wizard allows you to easily add
a new debug target to vyour
workspace. Examples include:

e Instruction Simulator

e In-Circuit Emulators
— E6000 series emulator
— Compact emulator

¢ On-chip Emulators
— E10A emulator

— E8 emulator

¢ Evaluation boards using a
ROM-resident monitor

Flash Development Toolkit

Renesas’
Toolkit (FDT) is an easy-to-use

Flash Development

utility for programming your
code into the on-chip flash
memory of H8 MCUs. You can
create workspaces to combine
several s-record files into one
download image and save connec-
tion settings to easily manage

device programming.

FDT offers:

e Direct USB connection for
USB boot mode devices

e Serial communication at
up to 115,200 baud

e Hex image editor

e Extensive messaging that
helps hardware development

e Support for programming via
E8 USB debugger

H8® Development Tools

B Hardware
Evaluation and Development Kits

Renesas’ low-cost Evaluation and
Development Kits (EDKs) are
inexpensive ways to experience the
performance of H8 microcon-
trollers. Each kit comes complete
with an EDK board and a
CD-ROM that contains:

* An evaluation version of the
High-performance Embedded
Workshop (HEW), C/C++
compilers and a debug link

to a resident monitor.

¢ The Flash Development Toolkit
(FDT)

The CD included in the EDK also
has a Quick-Start guide that shows
how to install the software and
contains full documentation with
sample tutorials and a tutorial

Project Generator plug-in for HEW.

HS StarterKit Plus [SKP...] &
Renesas Starter Kits [RSK...]

These kits bundle a low-cost target
board with the E8 on-chip debug
emulator and the evaluation
version of the HEW IDE to offer an

integrated evaluation and develop-
ment platform that lets you get up
and running quickly with the HS8
family. The E8
foolproof connection to the host

provides a

IDE and can also power the target
board without the need for an

external power supply.

E8 and E10A-USB
on-chip emulators

The E8 and E10A-USB emulators
are designed to connect with
Renesas’ H8 Tiny and JTAG

I

E10A-USB Emulator
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B Hardware (continued)

on-chip  debugging interfaces,
respectively. These low-cost tools
provide real-time debugging on the
target device, using the dedicated
debugging resources built into the
target microcontroller in your user
hardware. The on-chip emulators
connect to the target system via an
interface that can be used both to
debug the system and to program

the MCU’s on-chip flash memory.

The E8 and E10A-USB emulators
use plug-and-play USB 2.0 com-
patible interfaces for easy connec-
tion to both notebook computers
and desktop machines. These

emulators offer:

e 255 PC breakpoints

e Hardware breakpoints on data
and address

e Saved record of last 4 branches
e On-chip flash programming

¢ Integrated debugging support in
HEW

Compact Emulators for H8 Tiny
Series MCUs

For users who require full in-circuit
emulation, but not the expanded
resources of a traditional ICE, the
compact emulator provides a
superior cost-performance ratio in
an extremely compact design. The
emulator main unit comes in a sig-
nificantly reduced size, compared
with  conventional = emulator
systems, allowing easier connection

to target systems.

Although being affordable in price,
it has all the basic functions needed
for real development, such as access
to all of the devices, pins and

memory map as well as real-time

trace and hardware breaks.

¢ Includes HEW integrated devel-
opment and debugging environ-
ment and evaluation copy
of C/C++ compiler tools.

e Supplied as a package including
the target cable and PCB adaptor.

E6000/E6000H in-circuit emulators

Renesas” E6000 series comprises a
range of advanced real-time in-cir-
cuit emulators, each of which sup-
ports a family of processors. You
can use the emulators as totally self-
contained solutions for software
development and debugging, or
connect them via a custom cable to
a target system for debugging your
hardware. These powerful debug-

ging tools provide:

e Zero wait-state, non-intrusive
real-time emulation (E6000 <
33MHz, E6000H < 66MHz)

¢ Emulation memory from 1MB to
4MB, which can be mapped into
the target processor’s address

space

E6000
Emulator

e 256 PC breakpoints

e Trace Buffer of up to 32K cycles,
which can be stopped and read

during program execution

e Trace buffer acquisition filtering
using the Complex Event System

® Post-acquisition trace filtering

and search facility

e Automatic tracking of the target
system supply voltage to ensure
that the emulator draws no

power
® Multiple target clock selection

e Integrated debugging support in
HEW

E6000 Complex Event System

The debugging power of the
E6000 comes from the Complex
Event System (CES), a sophisticat-
ed mechanism that lets you specify
exactly the set of conditions you
want to examine. Break, trace or
timing functions are activated
using Event and Range channels.
You control the CES from the
HEW environment.
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Specify exact conditions for an Event

Breakpoint/Event Properties Breakpoint/Event Properties Breakpoint/Event Properties x|
General |Bus.-"Area| Signals | Action | General Bus/ Area |Signa|s| Action | General | Bus / &rea | Signals  Action |
— Tup Addr — Bug Stat —iea Actions
(" PCBreak | | © DantCare © fddiess & Range ¥ CPL Prefetch [~ On-chip BOM V¥ Break
¥ On-chig Rk [~ Start Time:
(* Event Addess Lo e I~ Refresh [~ Onechip 140 16 bit I~ Stap Timer
Address Hi Ibuffer+ﬂx2ﬂ [ DMAC [~ Onechip 140 & bit
[~ pIC [” Estemal 18 kit
[~ Outside Range r Q&er - E:t:;::‘l 5 hitl sz\ay after detection before break occurs
— Data Campar Direction—— [ DTCRAM s s
I Compare [ Use Mask ' Bead FRequired nurmber of event occunences
al '
e IH 04 & wiite !
@ Byte 7 wiod r -
. " Either Clon't Care Dion't Care -
N % Erabi Seaarng __ Conigwe Seauernce |
Ok I Cancel | Al | Help | Ok I Cancel | Al Help | Ok I Cancel | Al | Help |
Complex Event System Combine Events logically and
(CES) Event Block sequentially for precise control
Address Range E Break
g DATA e De;’:c";r —| Block $- BREAK
Event Counter ADDRESS > cui ] T ey
Data Mask ) counter)
Detector (16-bit) cH2 ]
Access Type
Time
Measure
* Block
Event »— s
Flags B | s i Event Flag
Range |
Trace [
Block
$
- Range o
The Complex Event System offers: B, @
+ CcH1 Subroute g TRACE
~ : [ Ieee = 5™ enabLE
e Up to 12 hardware breakpoints using the I_ ezt | &
o
S
Event and Range channels — =
Tracestop
e Execution time measurement of total time |
. . . . counter) L
or relative time, with a resolution of
) TIME-
20ms t0 16ps oy o BRESS

e Four user logic probes that can be used as
CES trigger events and trace data

Event Sequencing il Event
; : Sequencin
Events may be combined to define a complex N () sortadircssbreak e dia?og givegs
sequence of conditions/actions. An event & lsArmed By I o occurrence of a graphical
sequence defines a list of events, where each C IsBesetBy  The following events: view of
event may be activated or deactivated by the ™ 1 (E) H'2000 address write byte H'04 mask Complex
. [ 2 [E) _PowerON_Reset address break 0K E t
occurrence of another. Up to eight events can be ¥ 3 (E)_main address break ven
d . Th I” 4 [E)|_sort address break Cancel System
sequenced to generate an action. e event I undefined of unavailable logic

I”| undefined| or unavailable
I”| undefined| or unavailable
I”| undefined| or unavailable

sequencer gives you such flexible control over Help

the CES that practically any development

giil]

problem can be trapped and investigated.
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B In-Circuit Emulator Selection

Choosing the components required to complete a full emulation system for a device can be a complicated task, due
to specific device support and package variations. The Renesas website provides a useful tool to aid in selecting the
required components.

Easy Instructions:

(& Region: AMERICAS B# | A& | kB | Wik MY RENESAS COMPANY INFO  NEWS & EVENTS  CONTACT US
z Enter a Keyword Enter a Part Ho.
L E N ESAS PRODUCTS APPLICATIONS SUPPORT ! | m | | m
Everywhere you imagine Parametric Search Document Library
GO tO the Home / Products / Software and Tools / Emulation and Debugging { In-circuit Emulators (HW) [ = Provide feedbad:
& Print this page
Renesas E6000
web site
and browse
EGDDO
to an Specifications
emulator ?E:Em Canfiguration £7 Renesas Technology - Microsoft Internet Explorer ===)
prod uCt Sg‘slfem Configuration File Edit View Favorites Toals };I\elp .'a.;)
(FCl) ) 0-0- R RG APAHFO|IR-EEUE I Links
page. System Configuration _ :
(PCMCIA) Address @ http://america.renesas. com/request M Go  Google - .eardﬂ - & -
USB System = - - ~
Configuration RENESAS —
Everywhere you imagine.
Application Notes
. Tool Name :[ss0c0 [v]
Documentation ™
Downloads Family ;| HEs Family [v| series:| HBS/2300 Series [v]| Group:| Hes/2325 Group [w]|
FAGs
CI'Ck on Options  se— note : Search for options to ES000. Please select a device and click "Display results”.
th O t For details, se€ at the following the Accessory Guide. hitp:/tooksupport.renesas. comeng/accessories/index html
€ ptions Technical Update
link in the H8s Family .
naV|gat|0n ON THIS PAGE:
B H35/2300 Series
menu to open the =HB5/2529 Group. L
selection search.
H85/2329 Group Top @
H85/2300 Series H85/2329 Group FP-128
Recommended products =
Productname _ M3SS Under  piscontinued Option Included Note
produced development
Emulater Type Number HS2338EPE1H x
Memory Beard HSS000EMS12H ® ® 4MB Expanded Memory
User interface cable
. or HS2328ECHS1H x
Select the emulator type in User interface board
113 ” Tokyo Eletech Co., Ltd.
the TOOI Name menu and IC socket NOPACKIZ2RD « « (One socket is attached to the user
. " (connect to target system) |— interface board or user interface cable
then the required Family, product.)
H H PCMCIA Interface
Serles and Group CIICk HS5000EIP02H x HS5000EIPD1H has =hifted to
“ry; ” H Host System Interface HSE000EIPOZH.
Dlsplay Results” for a list of l(}ﬂt ‘zﬂ}-’*‘ T TETEES HEB000EIC0ZH x PCI Interface
H oar:
the required components. HSEODELNOTH  x LAN nterface
HSB000E0ZH X USB Interface
H&S5/2300 Series H85/2329 Group PTQP0120LA-A *Previous code : TFP-120
Recommended products
Product name Mass Under Discontinued Option Included Note (I
produced development
Emulator Type Number HS2339EPIBTH b3
Memory Beard HSE000EMS12H ® x 4MB Expanded Memory
User interface cable
or HS2328ECNS1H x
User interface board
“amaichi Elecronics Co., Ltd.
IC socket (One socket is attached to the user
(connect to target system) et * * interface board or user interface cable M
@ 0 Internet
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H8® Development Tools

H8 Family Development Tool Selector
Compact Emulator Full Emulator
Compact
Z’, Emulator Base Unit
5 Catalog Renesas On-chip Debug (including including PC Personality Kit PCB Adapter IDE
(] Group Part Number Package Code Starter Kit Emulator PCB Adaptor) Interface (Pod/Probe) (Target Cable) (C Compiler)*
H8/38602R HDG4F38602RFT4V PVQNO032KA-A SKP38602 ROE000080KCEOO - - - - RTA-HEWHS-1U
H8/38004 HD64F38004H4V PRQP0064GB-A SKP38024 ROE000080KCEOO = HS38000EPI61H  HS3800EBK61H HS3802ECH61H RTA-HEWHS8-1U
H8/38024 HD64F38024RHV PRQP0080JB-A SKP38024 ROE000080KCEOO = HS38000EPI61H  HS3800EBK61H HS38024ECH61H | RTA-HEWH8-1U
H8/3827 HD64F38324HV PRQP0080JB-A | ROK438347S000BE  ROE0O00080KCEO00 = HS38000EPI61H HS388REBK61H HS3864ECH61H RTA-HEWH8-1U
% H8/3827  HD64F38327HV PRQP0080JB-A | ROK438347S000BE  ROE0O00080KCEO00 - HS38000EPI61H HS388REBK61H HS3864ECH61H RTA-HEWH8-1U
H8/3847  HD64F38344HV PRQPO100KA-A | ROK438347S000BE  ROEO00080KCEOO = HS38000EPI61H  HS388REBK61H HS3887ECH61H RTA-HEWH8-1U
H8/3847  HD64F38347HV PRQPO100KA-A | ROK438347S000BE  ROEO00080KCEOO = HS38000EPI61H HS388REBK61H HS3887ECH61H RTA-HEWH8-1U
H8/38076R HD64F38076RH4V PRQP0080JB-A 3DK38076 ROE000080KCEO0 - - - - RTA-HEWH8-1U
H8/38086R HD64F38086RH4V PRQP0080JB-A 3DK38086R ROE000080KCE00 - - - - RTA-HEWH8-1U
H8/36912 HD64F36912GFHV PLQP0032GC-A SKP36912 ROE000080KCEO0 = HS3664EPI62H = HS36902ECH61H | RTA-HEWHS8-1U
H8/36014 HD64F36012GFPV PLQP0064KC-A SKPHSTINY ROEO00080KCEOO | ROE436640CPE20 HS3664EPI62H = HS36014ECH61H | RTA-HEWHS-1U
H8/36014 HD64F36014GFPV PLQP0064KC-A SKPHSTINY ROEO00080KCEOO | ROE436640CPE20 HS3664EPI62H = HS36014ECH61H | RTA-HEWHS-1U
- H8/36064 HD64F36064GHV PRQP0064GB-A SKPHSTINY ROEO00080KCEOO | ROE436640CPE10 HS3664EPI62H = HS3687ECH62H RTA-HEWHS8-1U
i% H8/36094 HDB64F36094XXXX PVQNO0048KA-A SKPHSTINY ROE000080KCEO0 - HS3664EPI62H - HS36014ECN61H | RTA-HEWH8-1U
% H8/36077 HD64F36074GHV PRQP0064GB-A EDK3687 ROE000080KCEO0 @ HS3664EPI62H = HS3687ECH62H RTA-HEWH8-1U
H8/36077 HD64F36077GHV PRQP0064GB-A EDK3687 ROE000080KCEO0 = HS3664EPI62H = HS3687ECH62H RTA-HEWH8-1U
H8/36087 HD64F36087FPV PLQP0064KC-A EDK3687 ROEO00080KCEOO | ROE436640CPE20 HS3664EPI62H ° HS3687ECH61H RTA-HEWH8-1U
H8/36049  HD64F36049GHV PRQP0080JB-A EDK3687 ROEOO0080KCEO0 | ROE436049CPE10 HS3664EPI62H  HS36024EIO61H HS36049ECH61H | RTA-HEWH8-1U
H8S/2168  HDB4F2168VTE33V PTQP0144LC-A 3DK2166 HS0005KCUO1TH = HS6000EIU02H HS2168EPI6IH  HS2168ECN61H RTA-HEWH8-1U
H8S/2168  HDB4F2167VTE33V PTQP0144LC-A 3DK2166 HS0005KCUO1H @ HS6000EIU02H HS2168EPI6GIH  HS2168ECN61H RTA-HEWH8-1U
H8S/2168 HDG4F2166VTE33V PTQP0144LC-A 3DK2166 HS0005KCUO1TH - HS6000EIU02H HS2168EPI6GIH  HS2168ECN61H RTA-HEWH8-1U
H8S/2212 HD64F2211UFP24V PLQP0064KC-A 3DK2218 HS0005KCUO1H = HS2214EPI62H-U = HS2212ECH61H RTA-HEWH8-1U
H8S/2212 HD64F2212UFP24V PLQP0064KC-A 3DK2218 HS0005KCUO1TH = HS2214EPI62H-U = HS2212ECH61H RTA-HEWHS8-1U
H8S/2218 HD64F2218UTF24V PTQPO100LC-A 3DK2218 HS0005KCUO1TH = HS2214EPI62H-U HSB000EMS12H HS2218ECN61H RTA-HEWHS8-1U
H8S/2215 HD64F2215UTE16V PTQPO120LA-A EDK2215 = = HS2214EPI62H-U HSB000EMS12H HS2215RECN61H | RTA-HEWHS-1U
H8S/2215 HD64F2215RUTE24V  PTQP0120LA-A | ROK42215RS000BE ~ HS0005KCUO1H = HS2214EPI62H-U HSB000EMS12H HS2215RECN61H | RTA-HEWHS-1U
% H8S/2238R HD64F2238RF A6V PRQP0100KA-A EDK2239 - - E62633R 5 EHB2238Q100B RTA-HEWH8-1U
H8S/2239 HD64F2239FA20V PRQPO0100KA-A EDK2239 - - HS2214EPI62H-U HSB000EMS12H HS2238ECH61H RTA-HEWH8-1U
H8S/2317BL HD64F2317VTEBL25V PTQP0100KA-A EDK2329 HS0005KCUO1TH = E62339 = EHB2318Q100B RTA-HEWHS8-1U
H8S/2319  HD64F2318VTE25V PTQP0100KA-A EDK2329 HS0005KCUO1TH = E62339 = EHB2318Q100B RTA-HEWH8-1U
H8S/2327BL HD64F2327BVFBL25V PRQP0128KB-A EDK2329 HS0005KCUO1TH - E62339 - EHB2328Q128 RTA-HEWH8-1U
H8S/2368 HD64F2367VTE33V PTQPO120LA-A EDK2378 HS0005KCUO1TH = E62678R = EHB2678RQ144 RTA-HEWH8-1U
H8S/2368 HD64F2368VTE34V PTQPO0120LA-A EDK2378 HS0005KCUO1H = E62678R = EHB2678RQ144 RTA-HEWH8-1U
H8S/2378R HD64F2378RVFQ34V PLQP0144KC-A EDK2378 HS0005KCUOTH = E62678R = EHB2678RQ144 RTA-HEWHS8-1U
H8S/2633  HDG4F2633RF28V PRQP0128KB-A EDK2638 - - E62633R = EHB2633Q128 RTA-HEWH8-1U
H8SX| H8SX/1653 R5F61653N50FTV PTQP0120LA-A | ROK561664S000BE ~ HS0005KCUO1H @ HS6000EIU02H  HS1650EPH60H  HS1653ECN61H RTA-HEWH8-1U

For more information on tool accessories or different packages, please go to Renesas’ tools website.

* Multi-user and floating network licenses available; see website for details.

M Third-party Development Tools

Many third-party experts offer hardware and software
development tools supported by design services, RTOS,
compilers, board-level solutions, custom firmware, and
board-support packages (BSPs) to meet the needs of

customers developing H8-based products.

IAR Systems offers a consistent IDE that supports
nearly all MCU targets in the industry. The environ-
ment includes MISRA C support with integrated CSpy
debugging, E8 and E10A-USB support and Elf/Dwarf
debug output (compatible with HEW for debugging
with full ICE). In addition, IAR

offers RTOS-aware debugging

©IAR

STEMS

with plug-ins for Micripm pC/OS-II, OSEK (ORTI) and

Segger embOS. www.iar.com

Segger Microcontroller Systems provides a small
and efficient real-time kernel embOS with graphical
GUI and file system libraries. www.segger.com

KPIT Cummins Infosystems provides free-of-charge
maintenance and support for GNU compiler tools,
including installers that integrate the GCC toolchain
into the HEW IDE and allow use with Renesas
debuggers and emulators. www.kpitgnutools.com

For more details about 3rd party support, please visit:
http://america.renesas.com/toolspartners

~ A
ccelerajed
S N\ \ @, CMX  fechnology’
Integrated Development / K P ’ T Cummins COMPANY
et SEGGER Infosystems Limited NUCLEUS




H8 Super Low Power Series

H8 Super Low Power Series Line-up

38347 38099 38799
16-60KB ROM 96-128KB ROM 96-128KB ROM
1-2KB RAM 2-4KB RAM 2-4KB RAM
80 m 38024R 38327 38076R 38086R
PINS 8-39KB ROM: 0.5-1KB RAM 16-60KB ROM 24-52KB ROM 24-52KB ROM
’ 1-2KB RAM 1-2KB RAM 1-2KB RAM
38104 38004
2-32KB ROM; 0.5-1KB RAM @ = Operation
@ 5\ Operation
32 ? 38602R
PINS 8-16KB ROM
0.5-1KB RAM
8-bit H8/300L Core 16-bit H8/300H Core
B Features Typical Power Consumption (@ 1.8V, 25°C)

® Multiple techniques minimize power consumption
and extend battery life

— Low-power CMOS technology for 1.8V operation 400pA Active (R
—Up to 9 Low-power modes puiicu(lo b a2
- 32 kHz on-chip sub-clock oscillator Standby (S): Clock off
— Peripheral-independent standby mode 0.4pA

¢ Advanced analog interfaces such as 14-bit 0-1uA
Delta-Sigma converter A w S

e Shorter oscillation stabilization time lets applications
wake up faster from standby mode, conserving power

¢ LCD controller with built-in voltage booster circuit
eliminates need for external DC/DC converter

e High current port for driving LEDs directly CPU T Del::_—g:; .
¢ 16-bit asynchronous counter (AEC) operates even (16-bit Rgm?j to:igB A/D Converter
o H8/300H) 110 (2 ch)
when device is in standby mode
® Low cost development tools using on-chip debu =
P 8 P 8 Main Clock 16-bit Timer 10-bit ADC
. . (x3) Bch)
W Applications S
. . 32kHz Clock 14-bit PWM N
Metering: Electric, gas and water meters Oscillation Cireuit (D/A) POR Circuit
Medical: Glucose meters, heart-rate monitors, [ —
h ioh | RTC 16-bit Async Watchdog
thermometers, weight scales (weeKly interrupts) || Event Counter Timer
Security: Intrusion detection systems, smoke detectors, Serial 1/0
fire alarms LCD Controller Clocke ;:;c JUART 12C, IrDA
(up to 128 seg) (upto 3 cha-mnels)
Consumer: Refrigerators, washer/dryers, remote con-
T . . GPIO High-Current 1/0 | | On-chip Debug
trollers, dehumidifiers, thermostats, lawn sprinkler timers (63 pire) @ pins) Hardware

Computing: Remotely updatable displays, remote actuators

A

H8/38086R Block Diagram




Solutions for Battery-Operated Systems

H8 Super Low Power Series Selector Guide

i‘ Timers Package Code: Part No.Suffix (See Note 5)
3 = <
3 3 2
& s z 2
o ® <
7 = 8 2 = 2
8 = = = 5 >
s s ¢ g £ 2 £ 8 % Buzuezzi8zxsk
_ | £ ¢ 83 §2 2 ., g =22 2 L LY EFEEEEYE
2 8 7 £ O I o ES|l g 2 8 3 § R EEEREREE
£ o = 2 £ |2 gk =& s x Zg 2 X x OO0 3 S S X X a
g = = 5 & 3|IEEQ=S|x £ 5 85 3 283388828888
X 2 £/ 35 2 2|EE2E|Z § & 23 § 8588385858558
Catalog = = = | = < £ 8 =585 2 g 5 25 s Special 5353333983335
Group Part Number = = | & 2 g8|2e2F 3 S 2 BE & Featwres |z s S A S EEEEEZ
HD64F38324 32 2 [ 27 55 16 Y 83 1 1 1|2 8 64(8) Y Y Y
H8/38327 16-60 32x4 16-bit AEC
HD64F38327 60 2 |27 55 16 Y 83 1 1 1|2 8 64(8) Y Y Y
HD64F38344 32 2 [ 27 55 16 Y 8|3 1 1 1|3 12 84(16) Y Y Y v
H8/38347 16-60 40x4 16-bit AEC,
HD64F38347 60 2 [ 27 55 16 Y 8|3 1 1 1|3 12 84(16) Y - - Sy - Y Y
HD64F38002FP10 16 1 27 36 10 Y 7|1 1 1 1 4 50(6) Y Y
HDB4F38002FP4 16 1 22 36 4 Y 7|1 1 1 1 4 50(6) Y - - - -
HD64F38002H10 16 1 27 36 100Y 7|1 1 1 1 4 506 Y Y - - -
o HD64F38002H4 16 1 22 36 4 Y 7|1 1 1 1 4 50(6 b e
= | HB138004 832 25¢4 & I b"b‘.‘EPC\;VM
e HDB4F38004FP10 32 1 27 36 10 Y 7|1 1 1 1 4 50(6) Y | 2ch10-bit | 2
8 HDB4F38004F P4 32 1 22 36 4 Y 7|1 1 1 1 4 50(6) Y - - - -
e HDB4F38004H10 32 1 27 36 100Y 7|1 1 1 1 4 50(6) Y Y - - - -
2 HDB4F38004H4 32 1 22 36 4 Y 7|1 1 1 1 4 50(6) Y - - - -
HDB4F38102 16 1 27 55 20 Y 7 |1 1 1 1 4 49(12) Y | 16-bitAEC, |Y - Y - -
H8/38104 8-32 264 2-ch 10-bit PWM,
HDB4F38104 32 1 27 65 20 Y 7|1 1 1 1 4 49(12) Y PORLVD |Y - Y - - - -
HB/38024R | HD64F38024R 2 | 832 1 27 36 10 Y 8|3 1 1 1 324 8 66(6 Yy | 'ODIAEC 2ch YY - Y - Y
10-bit PWM
HDB4F38122 16 1 27 55 20 Y 8|3 1 1 -|1 8 65(14) Y | 16-bit AEC, V- = =¥V = =
H8/38124 8-32 30x4 2-ch 10-bit PWM,
HDB4F38124 32 1 27 55 20 Y 8|3 1 1 -|1 8 65(14) Y PORLVD |- - - Y - - Yy - -
HDB4F38076RH10 52 2 |27 36 10 Y 7 3 1 2| 3 8 63(4) Y Y -
HDB4F38076RH4 52 2 18 36 4 Y 7 3 1 2| 3 8 63(4) Y Yy - - - -
HD64F38076RLP10 52 2 |27 36 10 Y 7 3 1 2|3 8 63(4) Y b Y
H8/38076R 2448 2 @ RTC, 16:4it AEC,
HDB4F38076RLP4 52 2 18 36 4 Y 7 3 1 2|3 8 63(4 Y | IDAFCPOR Y
HD64F38076RW10 52 2 |27 36 10 Y 7 31 2|3 8 63(4) Y - - - - Y -
HDB4F38076RW4 52 2 18 36 4 Y 7 3 1 2| 3 8 63(4) Y - - - - Y -
HDB4F38086RH10 52 2 |27 36 10 Y 7 3 1 2| 3 3 63(4) Y Y
HD64F38086RH4 52 2 18 36 4 Y 7 3 1 2|3 3 63(4) bFin\,E . P A
16-bit AEC,
HDB4F38086RLP10 52 2 | 27 36 10 Y 7 3 1 2| 3 3 63(4) Y DA S T AR
PN HB/38086R 24-48 32x4 B
g HD64F38086RLP4 52 2 |18 36 4 Y 7 3 1 2| 3 3 63(4) - ACZ P i - - - - Vo= = = =
% HD64F38086RW10 52 2 |27 36 10 Y 7 31 2|3 3 634 Y ECPOR |- - - - - - - - Y - -
3 HD64F38086RW4 52 2 [ 18 36 4 Y 7 3 1 2|3 3 63(4) - - - - Y -
[==]
T HDB4F38099F P4 128 4 |18 36 4 Y 7|2 3 1 4| 4 8 83(4) Y - Y
@ HD64F38099FP10 128 4 |27 36 10 Y 7|2 3 1 4|4 8 84 Y | 1gpitac |- Y - - - - - - - - -
L HB/38099 96-128 40x4 o
HDB4F38099LG4V 128 4 18 36 4 Y 7|2 3 1 4] 4 8 83(4) Y IrD;éEC' B 2
HD64F38099LG10V 128 4 |27 36 10 Y 7 ]2 3 1 4|4 8 8(4) Y - - - Sy - -
HD64F38799FP4 128 4 [ 18 36 4 Y 7|2 3 1 4|4 8 8(4) Y . Y
RTC,
HD64F38799FP10 128 4 |27 36 10 Y 7|2 3 1 4| 4 8 83(4) Y i SY - - o oo
H8/38799 96-128 @ 1|6|3b£ ‘l‘fc'
HDB4F38799LG4V 128 4 18 36 4 Y 7|2 3 1 4] 4 8 83(4) Y rPéRC' B 2
HDB4F38799LG10V 128 4 |27 36 10 Y 7|2 3 1 4|4 8 83(4) Y - - - Sy - -
HDB4F38602RFT10 16 1 27 36 10 Y 7|1 1 1 1 6 19(3) Y |RTC16-bitAEC, | - - - - - - - - - - - Y
ItDA, IEC, 2-ch
H8/38602R 8-16 -
HDB4F38602RFT4 16 1 18 36 4 Y 7|1 1 f 1 6 19(3) Y | Comparator | . . . . . . . . . .y
SSU, POR

Notes:

1. Please refer to the Hardware Manual for the operating voltage of Mask ROM devices.

2. This is the sum of the I/O pins + input-only + output-only.

3. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.
4. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.

5. Full part number includes Package Suffix for desired package. Refer to Appendix C for more details on part numbering.

6. Y = Yes, includes 32kHz crystal oscillator circuitry.



H8 Tiny Series

H8 Tiny Series Line-up

20MHz; G,0

80-100 G: Power On Reset & Low Voltage Detect
PINS 0: On-Chip Oscillator 36049
20MHz; G,0
36079
36077 20MHz; G,0
36064 .
prrer— 20MHz; G,0 36057
m ; 7 ;
48-64 20MHz; G — — 20MHz; G
PINS z 36037
[ 36014 NERQEPTIVETRRS — :
20MHz; G 20MHz; G
[ 3694 20MHz; G
20MHz; G

16MHz

12MHz; G,0
12MHz; G,0

B Features

e High performance 16-bit CPU, with
eight 32-bit general-purpose registers
and 32-bit data processing

* Up to 20MHz operation

e On-chip flash for simplified production
programming or code update

¢ Flexible clocking scheme with multiple clock
sources and multiple levels of clock dividers

® Various 8- and 16-bit timers for advanced
waveform generations typically used in
motor control applications

e Multiple fail-safe features such as watchdog
timers with dedicated on-chip oscillator,
external oscillator fail detection, low-voltage
detection and Reset source detection

e High current port for driving LEDs directly

e High peripheral integration, including real-time
clock, up to sixteen A/D channels and a range
of communication interfaces

e System cost reduction with built-in power-on
reset circuitry, band-gap voltage regulators and
on-chip oscillators

¢ Low-cost development tools using on-chip debug

¢ Code and peripheral function compatibility with
other H8 microcontroller families

B Applications

64-128KB

Consumer: White goods (refrigerators, washer/dryers,

cooking ranges, etc.), home electronics, game pads, vacuum

cleaners

Industrial: HVAC systems, thermostats, controllers

for small DC brushless motors, stepper motors

Office Automation: Mechanical controls for fax, printers,

measurement devices

36077, 36079 Block Diagram

Memory
ROM: 32 to 128KB R%set So_urce
CPU RAM: 4 to 6KB etection
(16-bit H8/300H)
LVD & POR Band-gap
circuits Regulator
Main Clock Watchdog External Oscillator
Oscillation Circuit - .
(up to 20MHz) Timer Stop Detection
32kHz Clock 16-bit Timer A/D Converter
Oscillation Circuit (x2) (8 channels)
p——
On-chip Oscillator P 14-bit PWM
(16, 20MHz) 8-bit Timer (D/A)
P
RTC Serial I1/0 12C
(weekly interrupts) Clock Sync./UART

GPIO
(55 pins)

High-Current I/0
(8 pins)

On-chip Debug
Hardware
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20MHz, 16-bit Microcontroller at an 8-bit price

H8 Tiny Series Selector Guide

Timers Serial I/F f Package Code : Part No.Suffix (See Note 5)
) 2
2 @
o = 2
= [
= & 5 |s £z
22 -~ . |T 2 |2 =% & ErZliuezzoth
| 22 g 8 T < |37 8 3 o 22 8 Sg<<<s<s<sSIa<s
2 83| @ > o o« E ol g E g o 2| 2% § Qoo oadadau g
= =8| 2 © 51§ g5 |8 ¢° £ 3 3 ggo 255588232388
gl S5 | €| ¢ x § ® g E 9 2| & & 5 =2 o 85 38 2833Isse88383288
=z S8 s 2 £ gz 232|352 |2 8% g2t SEEEEREEERE 2
Catalog 2 83| S| s s = 2|z 3 g5 g3, a5z ¢ 25 ¢ G 3GG3G0CS8GCS6g
Group Part Number | 22| E| L £ =2 9|3 &2 3 3 Q2| 3 2 5 S XK |cpecialfeatures [ A 2 a2 & A A LS KA
HD64F3670 8 2|30 55 16 [ 1 4 Y[ 3@ Y Yy Y
H8/3672
HD64F3672 16 2130 55 16 o1 1 4 Y| 30@® Y Y Y Y
HD64F3684 32 4130 55 20 Y |2 2 1 1]2 1] 8 Y| 538 Y Y Y
HD64F3684G 32 413 55 20 Y |2 2 1 1|2 - 1|8 Y Y|[5@ VY -y Y
H8/3687 1656 RTC, WDTO
HD64F3687 56 4130 55 2 Y| 2 2 1 1|2 - 1|8 Y | 538 Y -y Y
HD64F3687G 56 4130 55 20 Y |2 2 1 1|2 - 1|8 Y Y|[530 VY -y Y
HD64F3694 32 2130 55 2 Y |2 1 1 1. 18 Y| 37(8) Y Yoy Y Y Y
H8/3694 832 WDTO
HD64F3694G 32 2130 55 2 Y |2 1 1 1 - 1|8 Y Y|37@8 Y Y Y Y Y Y
HD64F36012 16 2|30 55 2 111 B - 4 Y| 35 Y Y Y Y Y
HD64F36012G 16 2|30 55 20 11 2 - 4 Y Y| 34E VY Y Y Y Y
H8/36014 832 WDTO
HD64F36014 32 2|30 55 2 111 2 - 4 Y | 34() Y Y v Y Y
HD64F36014G 32 2|30 55 2 111 R - 4 Y Y |34p) VY Y v Y Y
HD64F36022 16 2130 55 2 R 3 4 Y | 346 Y Yoy Y Y
HD64F36022G 16 2130 55 2 o1 3 4 Y Y| 4B Y Y Y Y Y
H8/36024 1632 WDTO
HD64F36024 32 2130 55 20 o1 3 4 Y| 35 Y Y Y Y Y
HD64F36024G 32 2130 55 2 111 3 4 Y Y| 3B Y Y Y Y Y
HD64F36034 32 2|30 55 2 2 2 1 1 8 Y| 538 Y Y Y -
HDB4F36034G 32 2|30 55 2 2 2 A 1 8 Y Y|[53@] VY Y Y
H8/36037 16-56 & CERIIE)
HD64F36037 56 3130 55 2 2 2 1 1 8 Y| 538 Y CAN, SST % Y
HD64F36037G 56 3130 55 2 2 2 1 11 8 Y Y |50 VY Y Y
HD64F36054 32 2130 55 2 2 2 2 1 8 Y| 5838 Y Y Y
HD64F36054G 32 2130 55 20 2 2 1 2 1 8 Y Y|538 Y Y Y
H8/36057 3256 ® 0O, WDTO,
HDB4F36057 56 3 30 55 20 2 2 1 2 1 8 Y| 538 Y CAN, SST Y Y
HD64F36057G 56 3130 55 2 2 2 1 2 1 8 Y Y|53@8 Y Y Y
HD64F36049HV 96 4130 55 2 Y |2 3 1 1[3 - 18 Y [67(18) Y Y -
H8/36049 64-96 RTC, WDTO
HD64F36049GHV | 96 413 55 20 Y |2 3 1 13 - 1|8 Y Y|[67(13 Y Y
H8/36064 | HD64F36064G 32 2130 55 2 2 2 1 12 118 Y Y|538 Y WDTO Y Y
- HD64F36074G 32 4 45 55 20 Y |2 2 1 1|2 - 1[8 Y Y|558 Y 0CO. RTC Y Y -
HDB4F36077G 56 4|45 55 20 Y |2 2 1 1|2 - 1|8 Y Y|[55@8 VY WDTO Y Y
H8/36079 | HD64F36079G 128 6|45 55 20 Y |2 2 1 1]2 118 Y Y| 558 Y |OCORTC,WDTO Y Y
HB36054 HD64F36094 32 230 55 20 Y |2 1 A 1 - 1] 8 Y| 3] VY 0CO, WDTO Y Y Y Y
HD64F36094G 32 2|45 55 20 Y |2 1 A 1 - 1|8 Y Y|3@. VY Y Y
H8/36087 | HD64F36067 56| 1656 | 4 | 30 36 18 Y |[2 2 1 1|2 118 Y| 538 Y RTC, WDTO Y Y
HD64F36109 128 5/3 55 20 Y |2 3 1 1[3 - 1|16 Y | 87(20) - 0CO. RTC Y - - - Y
H8/36109 ,RTC,
HDB4F36109G 128 530 55 20 Y |2 3 1 1]3 - 1|16 Y Y|87(0 BGR, WDTO - Y Y
H8/36902 | HD64F36902G 8| 28 |15| 30 55 12 R 1 4 Y Y| 206 Vv Y Y Y
WDTO, 0CO
H8/36912 | HD64F36912G 8| 48 | 15| 30 55 12 2 1 A 1 14 Y Y[ 206 Y Y Y Y
Notes:

. Please refer to the Hardware Manual for the operating voltage of Mask ROM devices.

. This is the sum of the 1/O pins + input-only + output-only.

. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.

. Full part number includes Package Suffix for desired package. Refer to Appendix C for more details on part numbering.

1
2
3
4. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.
5
6

.Y = Yes, includes 32kHz crystal oscillator circuitry.



H8S/2100 Series

H8S/2100 Series Line-up

144 to
176 PINS

128KB ROM; 8KB SRAM

256-512KB ROM 1024KB ROM
40KB SRAM 8KB SRAM

[ 2168 Group ] 21 14R Group

64KB ROM 1024KB ROM
2-3KB SRAM 6KB SRAM

2111B Group 2189R Group

[ 2140B Group ]

64-256KB ROM; 4-8KB SRAM

100 to
144 PINS

[ 2169 Group ]

64KB ROM; 2KB SRAM

2148 Group

64-128KB ROM
2-4KB SRAM

64-128KB ROM
2-4KB SRAM

256KB ROM 64KB ROM
32KB SRAM 2KB SRAM

2172 Group ] 211OB Group

e

80 PINS 64-128KB ROM 32-128KB ROM
2-4KB SRAM 2-4KB SRAM

@ E10A supported (JTAG debug)

64 to
80 PINS 32-128KB ROM; 2-4KB SRAM
3V to 5V
B Features

e Up to 33MHz, low-power,
16-bit static core CPU

¢ 8 power-down modes for reducing power
consumption

e Built-in Data Transfer Controller (DTC)
with maximum of 85 channels

e Low-Pin-Count (LPC) bus interface
synchronized with 33MHz PCI clock

e X-Bus (ISA) bus interface for legacy devices

e Multiple independent Inter IC (I*C™)
two-wire serial bus interfaces

¢ IrDA interface for easy wireless connectivity

¢ 3-channel on-chip keyboard buffer controller

conforming to PS/2 interface specification

¢ Built-in Bus Controller (BSC) for glueless
basic bus or burst-ROM interface to
external devices

e Fully integrated IPMI software available
from Renesas partners

e Up to 16 PWM channels for multiple
fan control

M Applications

Computing: Enclosure management for servers and routers, IKAP
Industrial: HVAC, utility meters, GPS systems

Automotive: Controllers for safety systems, LCD backlight
controllers

Medical: Controllers for health and fitness equipment

Consumer: Handheld products, appliances

H8S/2166 Series Block Diagram

Flash ROM: 512KB
RAM: 40KB DTC: 85 channels

BSC

H8S CPU: 33MHz

INTC

ADC: 10-bit x 8 ch 8-bit Timer: 4 ch
DAC: 8-bit x 2 ch SCIx3ch 14-bit PWM x 4 ch
LPC x 3 ch CRC 8-bit PWM x 16 ch
. 16-bit Timer
On-chip debug 32kHz Sub Clock Free Running

I2C x6 ch External Bus




20MHz, 16-bit Microcontroller with LPC Interface

H8S/2100 Series Selector Guide
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H8S/2110B °| HD64F2110BVFA10 | 64 23036 10 in|[2 1 2 - 2 - 2 31 826 - - KBD, LPC, PRQP0100KA-A
HDB4F2110BVTE10 | 64 213036 10 in|2 1 2 - 2 -1 - 2 31 8 - - 3chPS2, 5v10 PTQPO0100KA-A
H8S/2111B | HD64F2111BVTE10B | 64 230 36 10 in|6 1 2 -1 - 2 31 122(6) - - KBD, LPC, PTQPO144LC-A
HD64F2111BVTE10C | 64 3/30 36 10 in|6 1 2 1 - 2 31 122(6) 3chPS2,5vI0 PTQPO144LC-A
HeS/2114 | RAF2114RVTE2OV | 1024 8(3036 2 in|4 4 2 8 2/8 -|2 v v 2|y 49 1196) - KBg,SLCZ%YsSﬂgSZ PTQPO144LC-A
HES2116 R4F2116VTE20V 128 83036 20 in|4 3 2 8 2|16 -[1 - Y 3 4 125(40) Y LPC, PS/2 PTQP0144LC-A
R4F2116VBG20V. 128 83036 20 in|4 3 2 8 2|16 -[1 - Y 3 41 125(40) Y LPC, PS/2 PLBGO176GA-A
H8S/2128 | HDB4F2128FA20V 1286 Y 4|40 55 20 in|4 1 2 16 2|8 -[2 - 2| Y 4 5124 Y Y PRQP0064GB-A
HD64F2128PS20V | 128 Y 4 |40 55 20 in|4 1 2 16 2|8 - |2 20y 4 51(24) Y e PRDP0064BB-A
HD64F2128TF20V 1286 Y 4|40 55 20 in|4 1 2 16 2|8 -|2 - 2|y 4 5124 Y Y PTQPO0BOKC-A
HD64F2128VFAIOV | 128 Y 4|30 55 10 in|4 1 2 16 2|8 ~-|2 - 2|y 4 51(24) Y PRQP0064GB-A
H8S/2132 | HD64F2132RFA20V | 64 Y 2|40 55 20 in|3 1 2 - 2|8 2|3 Y 15 66(24) Y Y PRQP0080JB-A
:’;‘;/2134 HD64F2132RTF20V | 64 Y 2|40 55 20 in|3 1 2 - 2|8 2|3 Y 15 66(24) Y Y PTQPO08OKC-A
(See Note 6) | HDB4F2132RVFATOV | 64 Y 2 (30 65 10 in|8 1 2 - 28 2|3 Y 15 66(24) Y PRQP0080JB-A
HD64F2132RVTF1OV | 64 Y 230 55 10 in|3 1 2 - 2|8 2|3 Y 15 66(24) Y PTQPO08OKC-A
H8S/2138A | HD64F2138AFA20V | 128 Y 4|40 55 20 in|4 1 2 16 2|8 2|3 Y 2|y 15 66(24) Y Y PRQP0080JB-A
HD64F2138ATF20V | 128 Y 4|40 55 20 in|4 1 2 16 2|8 2|3 Y 20y 15 66(24) Y Y X-Bus, KED, TMC PTQPO08OKC-A
HD64F2138AVFAIOV | 128 Y 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2|y 15 66(24) Y PRQP0080JB-A
HD64F2138AVTFIOV | 128 Y 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| Y 15 66(24) Y PTQPO0BOKC-A
H8S/2140B ° | HD64F2140BVFATOV | 64 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 20 Y 31 82(6) Y PRQP0100KA-A
HD64F2140BVTE1OV | 64 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2|y 31 826 Y PTQPO100KA-A
HD64F2141BVFA1OV | 128 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| v 31 82(6) Y PRQPO100KA-A
HD64F2141BVTE1OV | 128 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| v 31 82(6) Y PTQPO100KA-A
HD64F2145BTE20V | 256 8|45 55 20 in|4 1 2 16 2|8 2|3 Y 20 Y 31 82(6) Y PTQPO100KA-A
HD64F2145BVFATOV | 256 8|27 36 10 in|4 1 2 16 2|8 2|3 Y 2|y 31 82(6) Y PRQP0100KA-A
HD64F2145BVTE10V | 256 8|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| v 31 82(6) Y - | LPC X-Bus KBD, | PTQPO100KA-A
HD64F2148BVFA20V | 128 44055 20 in|4 1 2 16 2(8 2[3 Y 2| Y 31 82(34) Y Y |3chPS2,TMC,5vIO | PRQPO100KA-A
HD64F2148BFA20V | 128 4|40 55 20 in|4 1 2 16 2|8 2|3 Y 2| Y 31 8234 Y Y PRQP0100KA-A
HD64F2148BTE20V | 128 4|40 55 20 in|4 1 2 16 2|8 2|3 Y 2|y 31 82(34) Y PTQPO100KA-A
HD64F2148BVFA1OV | 128 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| v 31 82(6) Y PRQPO100KA-A
HD64F2148BVTE10V | 128 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| v 31 82(6) Y PTQPO100KA-A
HD64F2160BVTE1OV | 64 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2| Y 31 122(6) Y PTQP0144LC-A
HD64F2161BVTE1OV | 128 4|27 36 10 in|4 1 2 16 2|8 2|3 Y 2|y 31 122(6) Y PTQP0144LC-A
H8S/2144B | HD64F2134BFA20V | 128 4|40 55 20 in|3 1 2 - 2|8 2|3 Y 23 66(24) Y Y PRQP0080JB-A
HD64F2134BTE20V | 128 4|40 55 20 in|3 1 2 - 2|8 2|3 Y 23 66(4) Y Y PTQPO08OKC-A
HD64F2144BFA20V | 128 4|40 55 20 in|3 1 2 - 2|8 2|3 Y 23 824 Y Y PRQP0100KA-A
HD64F2144BTE20V | 128 4|40 55 20 in|3 1 2 - 2|8 2|3 Y 23 8224 Y Y PTQPO100KA-A
H8S/2168 | HD64F2166VTE33V | 512 40|30 36 33 in|4 1 2 16 4[8 2|3 Y Y 6|Y 4 150 Y PTQPO144LC-A
HD64F2167VTE33V | 384 40(30 36 33 in|4 1 2 16 4|8 2|3 Y Y 6| Y 41150 Y Béggf?ﬁg%sé[) PTQPO144LC-A
HD64F2168VTE33V | 256 40|30 36 33 in|4 1 2 16 4[8 2|3 Y Y 6|V 4 150 Y PTQP0144LC-A
H8S/2169 | HD64F2149YVTEIOV | 64 2|27 36 10 in|4 1 2 16 2|8 2|3 Y 20y 9 86 Y LPC, X-Bus, KBD, | PTQPO100KA-A
HD64F2169YVTETOV | 64 22736 10 in|4 1 2 16 2(8 2[3 Y 2|y 9 122() Y 3-ch PS2, TMC PTQPO144LC-A
H8S/2172 | HD64F2170VTE33V | 256 32|30 36 33 2 1 - -1 - 4 9 760 Y USBH, DRAMC PTQPO100KA-A
H8S/2189R | R4F2189VTE20V 1024 63036 20 in|4 4 2 8 2|8 -|2 Y Y 2| - - 49 119(15 - IP protect, 5v 10 PTQP0144LC-A

Notes:

1. “in” = external 32KHz clock input for sub clock mode.

2. This is the sum of the I/O pins + input-only + output-only.

3. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.

4. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.

5. This group contains a specific voltage supply for some of the GPIO pins. Please refer to the Hardware Manual for full specifications of these pins and voltages.
6. For H8S/2134 devices, please refer to the H8S/2144B Group Hardware Manual.



H8S/2200 Series

H8S/2200 Series Line-up

2215R Group
256KB ROM; 20KB SRAM

@ E10A supported (JTAG debug)

() CAN supported

- —— UsB

2215 Group

64-256KB ROM
8-16KB SRAM

2218 Group

64-128KB ROM
8-12KB SRAM

2238R
Group

384KB ROM

128-256KB ROM

32KB SRAM 8-16KB SRAM

C28KB ROM; 12KB SRA

128-256KB ROM
8-16KB SRAM

128-256KB ROM
4-16KB SRAM

[ 2258 Group ] [ 2268 Group

64-128KB ROM
4KB SRAM

[ 2282 Group

128-256KB ROM
8-16KB SRAM

2238B Group

3V to 5V

M Features

e Up to 24MHz, low-power, 16-bit static CPU

¢ 8 power-down modes for reducing
power consumption

e 32kHz sub-clock oscillator circuit
allows CPU to be switched to
sub-active mode to save power

e Built-in Data Transfer Controller (DTC)
with maximum of 85 channels
¢ Built-in DMA controller (DMAC)

with maximum of 4 channels

¢ Bus-powered/self-powered on-chip USB
(v2.0 full speed) core for easy serial
connectivity

e 40-segment on-chip LCD controller
with voltage booster circuit

e Supports Smart Card interface
conforming to ISO/IEC 7816-3

e Multi-channel Inter IC (IPC")
two-wire serial bus interface

e Built-in Bus Controller (BSC) provides
glueless basic bus or burst-ROM I/F

¢ Miniature BGA packages smaller than 10mm
(per side) with thickness equal to 1.2mm

2212 Group

32-128KB ROM
4-12KB SRAM

M Applications

Computing: Keyboard controllers, USB slaves, serial-mode
converters, power-monitors

Metering: Electric meters, gas meters, water meters, thermostats

Medical: Glucose monitors, drug-pump monitors, heart-rate
monitors, ambulatory IV pumps

Industrial/Commercial: Emissions test equipment, automotive
diagnostic instruments, data loggers, barcode scanner

Network/Communication: Communication protocol converters,
GPS systems

H8S/2215R Series Block Diagram

H8S CPU: 24MHz RAM: 20KB Flash ROM: 256KB

BSC

INTC

ADC: 10-bit x 6 ch 8-bit Timer: 2 ch

DAC: 8-bit x 2 ch TPU: 16-bit x 3 ch Watchdog Timer

SCl x4 ch On-chip debug USB Full Speed

PLL x2, x3 External Bus
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20MHz, 16-bit Microcontroller with LCD Controller

H8S/2200 Series Selector Guide
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H8S/2212 HD64F2211FP24V 64 Y 8 (27 36 24 Y 3 1 [ 2 Y 4 7 37(0) Y USB, RTC, HSS PLQP0064KC-A
HD64F2211UFP24V 64 Y 8 [27 36 24 Y 3 1 6 2 Y 4 7 37(0) Y USB, Boot from USB, RTC, HSS PLQP0064KC-A
HDB4F2212FP24V 128 Y 12|27 36 24 Y 3 1|6 2 Y 4 7 37(0) Y USB, RTC, HSS PLQP0064KC-A
HD64F2212UFP24V 128 Y 12|27 36 24 Y 3 1 6 2 Y 4 7 37(0 Y USB, Boot from USB, RTC, HSS PLQP0064KC-A
H8S/2214 HD64F2214BQ16V 128 Y 12|27 36 16 = 3 1 1 3 Y 4 9 8100 Y Y TTBG0112GA-A
HD64F2214TE16V 128 Y 12|27 36 16 = 3 1 1 3 Y 4 9 8100 Y Y HSS PTQP0100KA-A
HDB4F2214TF16V 128 Y 12(27 36 16 -3 1 113 Y 4 9 81(0) Y Y PTQPO100LC-A
H8s/2215 HD64F2215BR16V 25% Y 16|27 36 16 2 3 1|6 2|3 Y Y 4 8 750 Y Y USB. BSCAN. HSS PLBGO112GA-A
HD64F2215TE16V 256 Y 16(27 36 16 2 3 1 6 2|3 Y Y 4 8 750 Y Y ' ' PTQP0O120LA-A
HD64F2215UBR16V 25 Y 1627 36 16 2 38 1 6 2|3 Y Y 4 8 750 Y Y PLBG0112GA-A
USB, Boot from USB, BSCAN, HSS
HD64F2215UTE16V 256 Y 16 (27 36 16 2 3 1 6 2|3 Y Y 4 8 750 Y Y PTQP0O120LA-A
H8S/2215R | HD64F2215RBR24V | 256 20 (27 36 24 2 3 1|6 2|3 Y Y 4 8 750 Y Y PLBGO112GA-A
USB, BSCAN, HSS, OCD
HD64F2215RTE24V | 256 20 (27 36 =24 2 3 1|6 2|3 Y Y 4 8 750 Y Y PTQP0120LA-A
HD64F2215RUBR24V | 256 2027 36 24 2 3 1|6 23 v Y 4 8 750 Y Y USB, Boot from USB, PLBGO112GA-A
HDB4F2215RUTE24V | 256 20|27 36 24 2 3 1|6 2|3 Y Y 4 8 750 Y Y BSCAN, HSS, OCD PTQP0120LA-A
HD64F2215TBR24V 256 20|27 36 24 2 3 1 6 2 (3 Y Y 4 8 75(0) Y Y PLBG0112GA-A
USB, BSCAN, HSS, OCD
HD64F2215TTE24V 256 20 (27 36 =24 2 3 1|6 2|3 Y Y 4 8 750 Y Y PTQPO120LA-A
H8S/2218 HD64F2218BR24V 128 Y 12|27 36 24 Y 3 1|6 2 Y 4 7 69000 Y Y PLBGO112GA-A
USB, BSCAN, RTC, HSS
HD64F2218TF24V 128 Y 12|27 36 24 Y 3 1 6 2 Y 4 7 690 Y Y PTQPO0100LC-A
HD64F2218UBR24V 128 Y 12|27 36 24 Y 3 1 6 2 Y 4 7 690 Y Y USB, Boot from USB, PLBG0112GA-A
HD64F2218UTF24V 128 Y 12|27 36 24 Y 3 1 6 2 Y 4 7 6900 Y Y BSCAN, RTC, HSS PTQPO100LC-A
H8S/2238B | HD64F2238BF13V 25% Y 16|27 55 135 Y| 4 6 2|8 2|4 Y 2/[Y 9 80 Y Y PRQP0100JE-B
HD64F2238BFA13V 256 Y 16|27 55 135 Y| 4 6 2|8 2 4 Y 2|Y 9 80 Y Y PC Break PRQP0100KA-A
real
HD64F2238BTE13V 256 Y 16|27 55 135 Y| 4 6 2|8 2 4 Y 2|Y 9 80 Y Y PTQP0100KA-A
HD64F2238BTF13V 256 Y 16|27 55 135 Y| 4 6 2|8 2 4 Y 2|Y 9 80 Y Y PTQP0100LC-A
H8S/2238R HD64F2238RBQ13V 256 16|27 36 135 Y | 4 6 2|8 2 4 Y 21|Y 9 80 Y Y TTBGO112GA-A
HD64F2238RBQ6V 256 16|22 36 625 Y [ 4 6 2|8 2 4 Y 2|Y 9 82(0) Y TTBG0112GA-A
HD64F2238RBR13V 256 16|27 36 135 Y | 4 6 2|8 2 4 Y 21|Y 9 80 Y Y PLBG0112GA-A
HD64F2238RFA13V 256 Y 16|27 36 135 Y| 4 6 2|8 2 4 Y 2|Y 9 80 Y Y PRQP0100KA-A
HD64F2238RFAGV 256 Y 16|22 36 625 Y| 4 6 2|8 2 4 Y 2|Y 9 82(0) Y PC Break PRQP0100KA-A
HD64F2238RTE13V | 256 Y 16|27 36 135 Y[ 4 6 2|8 2|4 Y 2]|Y 9 820 Y Y PTQPO100KA-A
HD64F2238RTE6V 25% Y 16]22 36 625 Y| 4 6 2|8 2|4 Y 2|Y 9 82(0) VY PTQP0100KA-A
HD64F2238RTF13V 256 Y 16|27 36 135 Y | 4 6 2|8 2 4 Y 21|Y 9 80 Y Y PTQPO0100LC-A
HD64F2238RTF6V 25 Y 16|22 36 625 Y | 4 6 2|8 2 4 Y 2|Y 9 82(0) VY PTQPO0100LC-A
H8S/2239 HD64F2239BQ16V 384 32|27 36 16 Y|4 6 2|8 2 4 Y 2|Y 4 9 82(0 Y TTBG0112GA-A
HD64F2239BQ20V 384 32(30 36 20 Y|4 6 2|8 24 Y 2|Y 4 9 80 Y Y TTBGO112GA-A
HD64F2239FA16V 34 Y 32|27 36 16 Y|4 6 28 2|4 Y 2[Y 4 9 8(0) Y PRQPO100KA-A
HDB4F2239FA20V 384 Y 32(30 36 20 Y|4 6 2|8 2 4 Y 2|Y 4 9 820 Y Y PC Break HSS PRQP0100KA-A
reak,
HD64F2239TE16V 384 Y 32|27 36 16 Y| 4 6 2|8 2 4 Y 2|Y 4 9 820 Y PTQP0100KA-A
HD64F2239TE20V 34 Y 32|30 36 20 Y|4 6 2|8 2 4 Y 2|Y 4 9 80 Y Y PTQP0100KA-A
HD64F2239TF16V 384 Y 32|27 36 16 Y[4 6 2|8 2|4 Y 2|Y 4 9 80 VY PTQPO100LC-A
HD64F2239TF20V 384 Y 32(30 36 20 Y|4 6 2|8 2 4 Y 2|Y 4 9 820 Y Y PTQPO0100LC-A
H8S/2258 HD64F2258FA13V 25 Y 16 (40 55 135 Y | 4 6 2|8 2 4 Y 2|Y 9 80 Y Y PC Break, IEB PRQP0100KA-A
H8S/2268 HD64F2265FA13V 128 Y 4|30 55 135 Y | 4 3 1110 2|3 Y 2]|Y 14 78(8) Y PRQP0100KA-A
HD64F2265FA20V 128 Y 4|40 55 205 Y | 4 3 110 23 Y 2/[Y 14 78(8) Y PRQP0100KA-A
HD64F2265TE13V 128 Y 4 (30 55 135 Y|4 3 110 2|3 Y 2]|Y 14 78(8) Y PTQP0100KA-A
HDB4F2266FA13V 128 'Y 8|30 55 135 Y | 4 3 1110 2 3 Y 2|Y 14 78(8) Y PRQPO0100KA-A
HD64F2266TF13V 128 Y 8|30 55 135 Y | 4 3 1110 2 3 Y 2]Y 14 78(8) Y PTQPO0100LC-A
HD64F2266TF20V 128 Y 8 |40 55 205 Y | 4 3 110 23 Y 2/[Y 14 78(8) Y | PC Break, 40x4 LCDC, DTMF, HSS PTQP0100LC-A
HD64F2268FA13V 256 Y 16(30 55 135 Y | 4 3 1110 2 3 Y 2|Y 14 78(8) Y PRQP0100KA-A
HD64F2268FA20V 25% Y 16|40 55 205 Y| 4 3 1[10 2|3 Y 2/[Y 14 78(8) Y PRQPO100KA-A
HD64F2268TE13V 256 Y 16(30 55 135 Y | 4 3 1110 2 3 Y 2|Y 14 78(8) Y PTQP0100KA-A
HD64F2268TE20V 25 Y 16 (40 55 205 Y | 4 3 1110 2 3 Y 2]Y 14 78(8) Y PTQP0100KA-A
HD64F2268TF20V 256 Y 1640 55 205 Y| 4 3 1110 2 3 Y 2|Y 14 78(8) Y PTQPO0100LC-A
HB8S/2282 HD64F2282F20V 128 Y 4|45 55 20 DIV 3 2 8 2 Y 7 72(0) Y 28x4 LCDC, PWM timer, CAN PRQP0100JE-B
Notes:

1. KEY: Y = Yes, includes 32kHz crystal oscillator circuitry; “DIV” = Main clock is divided down for sub clock mode.

2. This is the sum of the I/O pins + input-only + output-only.

3. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.
4. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.



H8S/2300 Series

H8S/2300 Series Line-up

144 to 145 PINS

ROMliess-512KB ROM

[ 2378R Group ]

@ E10A supported (JTAG debug)

16-32KB SRAM

ROMIless-384KB ROM
8-32KB SRAM

ROMless-128KB RO

8KB SRAM 2KB SRAM

OMless-64KB ROM

2357 Group 2350 Group
M R

120 to 128 PINS

ROMless-256KB ROM
4-32KB SRAM

[ 2398 Group }

ROMlIless-512KB ROM ROMless-512KB ROM
4-32KB SRAM 16-32KB SRAM

100 to 113 PINS

ROMiless-512KB ROM
4-16KB SRAM

ROMlIless-128KB ROM
2-4KB SRAM

m

M Features

e Up to 35MHz, low-power, 16-bit static CPU

¢ 6 power-down modes for reducing power consumption

¢ Built-in Data Transfer Controller (DTC) with max. 85 channels
¢ Built-in DMA controller (DMAC) with maximum of 4 channels
¢ IrDA Interface for easy wireless connectivity

e Supports Smart Card interface conforming to ISO/IEC 7816-3
¢ 16-bit PPG with up to four different 4-bit group outputs

¢ Built-in Bus Controller (BSC) with arbitration bus
to manage basic bus or burst-ROM interface

e Miniature BGA packages smaller than 10mm (per side)
with thickness equal to 1.2mm

M Applications
Computing: Printers, label printers, touch screen controllers,
CD R/W drives

Industrial: Data analyzers, emission test equipment,
GPS systems, Barcode scanners

Automotive: Car audio, automotive diagnostic equipment

Medical: Blood oxygen monitors, drug pump monitors,
heart rate monitors

Network/Communication: LAN hubs, GPS systems

H8S/2378R Series Block Diagram

DAC: 8-bit x 6 ch DMA: 4 channels

H8S CPU: 35MHz RAM: 32KB
Flash ROM:
INTC 512KB
ADC:
10-bit x 16 ch YIS

TPU: 16-bit x 6 ch EXDMA: 2 ch
8-bit Timer: 2 ch BSC
Watchdog Timer SCIx5ch

PPG I’C x2ch
External Bus (SDRAM Interface)
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H8S/2319 | HD6412312SVF20V 8130 36 20|12 6 1 8 2|2 Y Y 9 7900 Y PRQP0100JE-B
HD6412312SVF25V 8130 36 25|2 6 1 8 2|2 Y -|Y 9 79(00) Y PRQP0100JE-B
HD6412312SVTE20V 8130 36 20 |2 6 1 8 2|2 Y -|Y 9 790 Y PTQP0100KA-A
HD6412312SVTE25V - - 8130 36 25|2 6 1 8 2|2 Y -|Y 9 79(00) Y PTQP0100KA-A
HD64F2314VTE25V 384 Y 4130 36 25(2 6 f 8 2|2 - Y -|Y 9 79000 Y PTQP0100KA-A
HD64F2315VF25V 384 Y 8|30 36 25 (2 6 1 8 212 - Y -|Y 9 7900 Y PRQP0100JE-B
HD64F2315VTE25V 384 Y 8|30 36 25|2 6 1 8 212 - Y -|Y 9 7900 Y PTQP0100KA-A
HD64F2317VTE25V 126 'Y 830 36 25 |2 6 1 8 2|2 - Y Y 9 7900 Y PTQP0100KA-A
HD64F2317VTF25V 128 'Y 830 36 25 |2 6 1 8 2|12 - Y Y 9 79000 Y PTQP0100LC-A
HD64F2318VF25V 25%6 Y 8|30 36 25 (2 6 1 8 2|2 - Y Y 9 7900 Y PRQP0100JE-B
HD64F2318VTE25V 25 Y 8|30 36 25 (2 6 f 8 2|12 - Y Y 9 7900 Y PTQP0100KA-A
HD64F2318VTF25V 256 Y 8|30 36 25 (2 6 f 8 2|12 - Y Y 9 79(00) Y PTQP0100LC-A
HD64F2319CVF25V 512 161 30 36 25 |2 6 1 8 2|12 - Y Y 9 7900 Y PRQP0100JE-B
HD64F2319CVLP25V 512 16 30 36 25 (2 6 1 8 2|2 - Y Y 9 79(0) Y PTLGO113JA-A
HD64F2319CVTE25V 512 - 16| 30 36 25 (2 6 f 8 2|2 - Y Y 9 79(00) Y PTQP0100KA-A
HD64F2319EVF25V 52 Y 8|30 36 25 (2 6 f 8 2|2 - Y Y 9 7900 Y PRQP0100JE-B
HD64F2319EVTE25V 52 Y 8|30 36 25 (2 6 1 8 2|2 - Y Y 9 79(00) Y PTQP0100KA-A
HD64F2319VF25V 52 Y 8|30 36 25 (2 6 f 8 2|12 - Y Y 9 790 Y PRQP0100JE-B
HD64F2319VTE25V 52 Y 8|30 36 25 (2 6 1 - 8 2|2 - Y Y - 9 790 Y PTQP0100KA-A
H8S/2329 | HD6412320VF20V - 4127 36 20|12 6 1 16| 8 2|3 - Y Y 4 9 950 Y PRQP0128KB-A
HD6412320VF25V 4130 36 25(2 6 1 16| 8 2|3 - Y Y 4 9 950 Y DRAMC PRQP0128KB-A
HD6412320VTE20V 4127 36 20|12 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD6412320VTE25V 4130 36 25(2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD6412321VF20V 4127 36 20|12 6 1 16| 8 2|3 - Y Y 9 9500 Y PRQP0128KB-A
HD6412321VF25V 4130 36 25(2 6 1 16| 8 2|3 - Y Y 9 950 Y PRQP0128KB-A
HD6412321VTE20V 4127 36 20|12 6 1 16| 8 2|3 - Y Y 9 9500 Y PTQP0120LA-A
HD6412321VTE25V 4130 36 25|12 6 1 16| 8 2|3 - Y Y - 9 950 Y PTQP0120LA-A
HD6412322RVF20V 827 36 20|2 6 1 16| 8 2|3 - Y Y 4 9 90 Y PRQP0128KB-A
HD6412322RVF25V 8130 36 25|12 6 1 16| 8 2|3 - Y Y 4 9 950 Y PRQP0128KB-A
HD6412322RVTE20V 8|27 36 20(2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD6412322RVTE25V 8130 36 25|2 6 1 16| 8 2|3 - Y Y 4 9 950 Y DRAMC PTQP0120LA-A
HD6412324SVF25V 32|30 36 25 (2 6 1 16| 8 2|3 - Y Y 4 9 95(0) Y PRQP0128KB-A
HD6412324SVTE20V 32(27 36 202 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD6412324SVTE25V - 32|30 36 25 (2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD64F2326CVF25V 512 - 16| 30 36 25 (2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PRQP0128KB-A
HD64F2326CVTE25V 512 - 16|30 36 25 |2 6 1 16| 8 2|3 - Y Y 4 9 950 Y DRAMC PTQP0120LA-A
HD64F2326VF25V 512 - 8130 36 25|2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PRQP0128KB-A
HD64F2326VTE25V 512 - 8130 36 25(2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD64F2328BVF25V 2% Y 8|30 36 25|2 6 1 168 2(3 - Y Y 4 9 950 Y DRAMC PRQP0128KB-A
HD64F2328BVTE25V 25%6 Y 8|30 36 25 (2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
HD64F2329BVF25V 384 - 32|30 36 25|12 6 1 168 2(3 - Y Y 4 9 950 Y PRQP0128KB-A
HD64F2329BVTE25V 384 - 32|30 36 25(2 6 1 16| 8 2|3 - Y Y 4 9 950 Y DRAMC PTQP0120LA-A
HD64F2329EVF25V 384 - 32|30 36 25|12 6 1 168 2(3 - Y Y 4 9 90 Y PRQP0128KB-A
HD64F2329EVTE25V 384 - 32|30 36 25(2 6 1 16| 8 2|3 - Y Y 4 9 950 Y PTQP0120LA-A
H8S/2339 | HD6412332VFC20V - - 8|27 36 20(2 6 1 16|12 4|3 - Y Y 4 9 118(0) Y PRQP0144KA-A
HD6412332VFC25V - - 8130 36 25|12 6 1 16|12 4|3 Y Y 4 9 118(0) Y PRQP0144KA-A
HD64F2338VFC25V 25%6 Y 8|30 36 25 (2 6 1 16|12 4|3 Y Y 4 9 118(0) Y DRAMC PRQP0144KA-A
HD64F2339EVFC25V 384 - 32|30 36 25(2 6 1 16|12 4|3 Y Y 4 9 118(0) Y PRQP0144KA-A
HD64F2339VFC25V 384 - 32|30 36 25(2 6 1 16|12 4|3 Y Y 4 9 118(0) Y PRQP0144KA-A

(The H8S/2300 Series Selector Guide is continued on page 31)

Notes:

1. This is the sum of the I/O pins + input-only + output-only.

2. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.
3. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.



When it comes to USB,
H8 stands in front.

simplicity + greater design versatility

H8 Microcontrollers Can Be Self-Powered or USB Bus-Powered

With Renesas H8 devices, there's no
need to create two designs to satisfy
different power requirements for appli-
cations that use USB links. Selection of
self-powered or USB-bus powered
operation is made via an input pin.
Either way, when the USB cable is
disconnected from your system, the
microcontroller is automatically put
into a defined state, a powered-down
mode. A simple, effective solution.
Apply it and see for yourself!

EMBEDDED

L UsB

MICROCONTROLLERS CERTIFIED USB

Guide to USB-compatible H8S Devices

Group ‘ROM/RAM/Speed ‘ Features

USB 2.0 Full-Speed [Bulk, Interrupt, Control transfers supported]

H85/2212 128KB/12KB/24MHz  Single Chip, Sub Clock, On-Chip Debugger
H8S/2211 64KB/8KB/24MHz USB FIFO: 456 Bytes  Package: 64-pin QFP

H8SX/1664  512KB/40KB/48MHz  On-Chip Debugger
H8SX/1663  384KB/40KB/48MHz USB FIFO: 288 Bytes  Package: 144-pin LOFP

USB 2.0 Full-Speed [Isochronous, Bulk, Interrupt, Control transfers supported]

USB FIFO: 1288 Bytes

H8S/2215 256KB/16KB/16MHz
Packages: 120-pin QFP, 112-pin BGA

USB 2.0 High-Speed/Full-Speed [Bulk, Interrupt, Control transfers supported]

On-Chip Debugger
USB FIFO: 1224 Bytes Package: 100-pin QFP

H8S/2170B  256KB/32KB/33MHz
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H8S/2300 Series (continued)

H8S/2300 Series Selector Guide — Part 2 of 2
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H8S/2345 | HD6412340FA10V 2127 55 10(|2 6 {1 8 2|2 Y Y 9 79(8) Y Y PRQP0100KA-A
HD6412340FA20V 2145 55 202 6 1 8 2|2 Y -|Y 9 79(28) Y Y PRQP0100KA-A
HD6412340TE20V - - 2|45 55 202 6 f 8 2|2 Y -[Y 9 79(8) Y Y PTQP0100KA-A
HD64F2345F20V 128 Y 4|45 55 20 (2 6 1 8 2|2 Y -|Y 9 79(28) Y Y PRQP0100JE-B
HD64F2345FA20V 128 'Y 4|45 55 20 (2 6 1 8 2|2 - Y Y 9 79(8) Y Y PRQP0100KA-A
HD64F2345TE20V 128 Y 4|45 55 202 6 1 -8 2|2 - Y Y - 9 79(@28) Y Y PTQP0O100KA-A
H8S/2357 | HD6412352F13V - 830 55 13(2 6 1 16(8 23 - VY Y 4 9 9(32) Y PRQP0128KB-A
HD6412352F20V 8145 55 20|12 6 1 168 2(3 - Y Y 4 9 95(32 Y PRQP0128KB-A
HD6412352TE13V 8130 55 13(2 6 1 168 23 - VY Y 4 9 932 Y PTQP0120LA-A
HD6412352TE20V - - 8|45 55 20|12 6 1 168 2(3 - Y Y 4 9 95(32 Y DRAMC PTQPO120LA-A
HD64F2357F20V 128 Y 8|45 55 20(2 6 1 16 8 2|3 - Y Y 4 9 9(32) Y PRQP0128KB-A
HD64F2357TE20V 128 Y 8|45 55 202 6 1 16| 8 2|3 Y Y 4 9 95(32 Y PTQPO120LA-A
HD64F2357VF13V 128 'Y 8|30 55 13|2 6 1 168 23 Y Y 4 9 9(32) Y PRQP0128KB-A
HD64F2357VTE13V 128 Y 8|30 55 132 6 1 168 2|3 - Y -|Y 4 9 9532 VY PTQPO120LA-A
H8S/2368 | HD64F2360VTE33V * 25 Y 16|30 36 33 (2 6 1 1610 2(5 Y Y 2[Y 4 9 940 Y TPTQO0120LA-A
HD64F2361VTE33V ¢ 256 24130 36 3|2 6 1 16(10 2(5 Y Y 2(Y 4 9 940 Y TPTQO120LA-A
HD64F2362VTE33V 256 32130 36 3 (2 6 1 16[10 2(5 Y Y 2|Y 4 9 940 Y DRAMC, TPTQO0120LA-A
HD6412363VF33V 1630 36 33 (2 6 1 1610 2|5 Y Y 2|Y 4 9 94(0) Y HSS, PPG PRQP0128KB-A
HD6412363VTE33V - 16|30 36 3|2 6 1 16|10 2|5 Y Y 2[Y 4 9 940 Y PTQP0120LA-A
HD64F2364VTE33V 384 32(30 36 3|2 6 1 16(10 2(5 Y Y 2(Y 4 9 940 Y TPTQO120LA-A
HD64F2366VF33V 384 30(30 36 3|2 6 {1 10 2(5 Y Y 2|Y 9 %0 Y HSS PRQP0128KB-A
HD64F2366VTE33V 384 30(30 36 3|2 6 1 -[10 2(5 Y Y 2(Y - 9 940 Y PTQPO120LA-A
HD64F2367VF33V 384 24130 36 3 (2 6 1 16[10 2(5 Y Y 2|Y 4 9 940 Y DRAMG. HSS. BT PRQP0128KB-A
HD64F2367VTE33V 384 24130 36 3|2 6 1 16(10 2(5 Y Y 2(Y 4 9 940 Y ’ ’ PTQPO120LA-A
HD64F2368VTE34V 5612 - 3230 36 34 |2 6 1 16|10 2|5 Y Y 2|Y 4 9 94(0) Y DRAMC, HSS PTQP0120LA-A
H8S/2378R | HD6412370VFQ34V * 256 Y 1630 36 34 |2 6 1 16[(16 6(5 Y Y 2[Y 4 17 113(0) Y PLQP0144KC-A
HD6412370RVFQ34V* | 256 Y 16| 30 36 34 |2 6 1 16|16 6|5 Y Y 2|Y 4 17 113(0 Y PLQP0144KC-A
HD6412371VFQ34V * 256 24130 36 34 |2 6 1 16(16 6(5 Y Y 2(Y 4 17 113(0) Y DRAMC. HSS PLQP0144KC-A
HD6412371RVFQ34V * | 256 24130 36 34 (2 6 1 16[16 6(5 Y Y 2|Y 4 17 113(0) Y ’ PLQP0144KC-A
HD6412372VFQ34V * 256 32(30 36 34 |2 6 1 16(16 6(5 Y Y 2(Y 4 17 113(0) Y PLQP0144KC-A
HD6412372RVFQ34V * | 256 32130 36 34 (2 6 1 16(16 6(5 Y Y 2|Y 4 17 113(0) Y PLQP0144KC-A
HD6412373RVFQ33V - 1630 36 33 (2 6 1 1616 2|5 Y Y 2|Y 4 17 113(0) Y SDRAMC, HSS PLQP0144KC-A
HD6412374VFQ34V * 384 32130 36 34 (2 6 1 16(16 6(5 Y Y 2|Y 4 17 113(0) Y DRAMG. HSS PLQP0144KC-A
HD6412374RVFQ34V * | 384 32(30 36 34 |2 6 1 16(16 6(5 Y Y 2(Y 4 17 113(0) Y ’ PLQP0144KC-A
HD64F2376VFQ33V 384 3030 36 3 (2 6 1 16(16 4(5 Y Y 2|Y 6 17 113(0) Y HSS PLQP0144KC-A
HD64F2377RVFQ33V | 384 24130 36 33|2 6 1 16|16 65 Y Y 2|Y 6 17 1130 Y SDRAMC, HSS, BT, | PLQPO144KC-A
HD64F2377RVFQ33WV | 384 24130 36 33 (2 6 1 16(16 6(5 Y Y 2|Y 6 17 113(0) Y 2 ch EXDMAC PLQP0144KC-A
HD64F2378BVLP35V 512 32(30 36 3B|2 6 1 16(16 6(5 Y Y 2(Y 6 17 113(0) Y DRAMC, HSS, PTLGO0145JB-A
HD64F2378BVFQ35V 512 32130 36 3|2 6 1 16(16 6(5 Y Y 2|Y 6 17 113(0) Y 2 ch EXDMAC PLQP0144KC-A
HD64F2378RVFQ34V 512 32130 36 34 |2 6 1 16(16 6(5 Y Y 2(Y 6 17 113(0) Y S2D§]A£AX%'\T§§' PLQP0144KC-A
H8S/2398 | HD6412390F20V 4145 55 202 6 1 16| 8 2[3 Y Y 4 9 95(32) Y PRQP0128KB-A
HD6412390TE20V 4145 55 20|12 6 1 168 23 Y Y 4 9 9532 Y PTQP0120LA-A
HD6412392F20V 845 55 20|12 6 1 16| 8 23 Y Y 4 9 932 Y PRQP0128KB-A
HD6412392TE20V 8145 55 20|12 6 1 168 23 Y Y 4 9 9532 Y DRAMC PTQP0120LA-A
HD6412394F20V 32145 55 20|12 6 1 16| 8 23 Y Y 4 9 9532 Y PRQP0128KB-A
HD6412394TE20V - - 3245 55 20|12 6 1 168 2|3 Y Y 4 9 9532 Y PTQP0120LA-A
HD64F2398F20V 256 Y 8|45 55 20|12 6 1 168 23 Y Y 4 9 9532 Y PRQP0128KB-A
HD64F2398TE20V 256 Y 8|45 55 20|2 6 1 16| 8 2|3 Y Y 4 9 9532 Y PTQP0120LA-A

Notes:

1. This is the sum of the I/O pins + input-only + output-only.

. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.

2
3. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.
4

. The specification for this device is subject to change.
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H8S/2400 and H8S/2500 Series

H8S/2400/2500 Series Line-up

51 2KB ROM
32KB SRAM

144 to 176 PINS
384-512KB ROM

384-512KB ROM
24-32KB SRAM 24-32KB SRAM

@ F10A supported (JTAG debug)
() CAN supported

256KB ROM; 16KB SRAM

B Features for H8S/2400 Series H8S/2556 Block Diagram
e Up to 20MHz, 16 bit CISC CPU with
Hardware Multiply Accumulate Block ADC: INTC BSC
(H8S5/2600 CPU) 10-bit x 16 ch
* 8 power-down modes for 8-bit
reducing power consumption DAC: Timer: PC Break
) 8-bit x 2 ch 4ch Controller
e 32kHz sub-clock oscillator
e Support Smart Card interface 16-bit TPU | | Watchdog sCl
conforming to ISO/IEC 7816-3 x 6 ch Timer x5ch
B Features for H8S/2500 Series
_ CAN I’C x 2 ch
¢ Up to 26MHz, 16 bit CISC CPU
External
¢ 6 power-down modes for reducing Bus
power consumption PLL Cslgsk
e 32kHz sub-clock oscillator
¢ Built-in Data Transfer Controller
(DTC) with maximum of 85 channels
e Up to 2-channel Controller Area Network W Applications
(CAN v2.0) controller H8S/2400 Series: LCD Monitor, LCD-TV,
e Support Smart Card interface Plasma-TV, projectors, home electronics
conforming to ISO/IEC 7816-3 HS8S5/2500 Series: Audio, automotive audio

e Dual 3V and 5V I/O functions supported



33 16-bit Microcontrollers for Monitors and Audio Applications

H8S/2400 and H8S/2500 Series Selector Guide
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Group Part Number c 2|2 2 2|8 S(8|2¢€= 2 | o|@8 52|65 & & 4 di| SpecialFeatures Package Code
H8S/2437 | Hpgaraaazry 256 16|30 36 20 4 1 8 2|16 5 4 9 110 Y DMG, TMC, 5v10, PRQP0128KB-A
Bus Trace
H8S/2506 | HD64F2505BR26DV | 384 32 (3.0 55 26 (30 55| Y|4 6 2 6 2[5 Y 2[Y 9 120 Y Y PLBGO176GA-A
HDB4F2505FC26V | 384 32 (30 55 26|30 55| Y |4 6 2 6 2|5 Y 2[Y 9 120 Y Y PC Break. PRQPO144KB-A
HDG4F2506BR26DV | 512 32|30 55 26(30 55| Y |4 6 2 6 2|5 Y 2|Y 9 120 Y Y Dual Vee 10 PLBGO176GA-A
HDG4F2506FC26V | 512 32|30 55 26(30 55| Y |4 6 2 6 2|5 Y 2|Y 9 120 Y Y PRQPO144KB-A
H8S/2552 | HDB4F2551BR26DV | 384 24 |30 55 26(30 55| Y|4 6 2 6 25 Y 2(Y 9 120 Y Y PLBGO176GA-A
HDG4F2551FC26DV | 384 24 |30 55 26(30 55| Y |4 6 2 6 2|5 Y 2/Y 9 120 Y VY PC Break, PRQPO144KB-A
HD64F2552BR26DV | 512 32|30 55 26|30 55| Y|4 6 2 6 2|5 Y 2|Y 9 120 Y Y Dual Vec IO, IEB PLBGO176GA-A
HDG4F2552FC26DV | 512 32|30 55 26(30 55| Y |4 6 2 6 2|5 Y 2/Y 9 120 Y Y PRQPO144KB-A
H8S/2556 PC Break,
HDB4F2556FC20DV | 512 32 (3.0 55 20|30 55| Y |4 6 2 6 2|5 Yo2[Y 9 120 Y Y| oo CAN PRQPO144KB-A
Notes:

1. Y = Yes, includes 32kHz crystal oscillator circuitry.

2. This is the sum of the I/O pins + input-only + output-only.

3. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.
4. This voltage supply is specific to some of the GPIO pins and independent of Vcc.



H8S/2600 Series

H8S/2600 Series Line-up

64-128KB ROM ROMless-256KB ROM

2646 Group 2678R Group [ 2668 Group

384KB ROM
16KB SRAM

64-128KB ROM
2-4KB SRAM

m 2-4KB SRAM 8-32KB SRAM
( 2648 Group 3 E 2649 Group ) 2678 Group ] [ 2643 Group
M

128-256KB ROM
8-12KB SRAM

256KB ROM ROMless-256KB RO
8KB SRAM 8-32KB SRAM

E 2635 Group } E 2638 Group )

120 384KB ROM 128-192KB ROM 256KB ROM
to 16KB SRAM 6KB SRAM 16KB SRAM
128

128-256KB ROM
8-16KB SRAM

128KB ROM
4KB SRAM

PINS m@ E 2636 Group } E 2639 Group )

256KB ROM
16KB SRAM

128KB ROM
8KB SRAM

[ 2628 Group ] [ 2626 Group

64-256KB ROM
4-12KB SRAM

() CAN supported

2612 Group )

(C 2615 Group ) ((
64KB ROM
4KB SRAM

64-128KB ROM
4KB SRAM

M Features

e Up to 33MHz, low-power, 16-bit
static CPU and hardware MAC

¢ 6 power-down modes for reducing
power consumption

¢ 32kHz sub-clock oscillator circuit

(some devices)

¢ Built-in Data Transfer Controller (DTC)
with maximum of 85 channels

e Built-in DMA controller (DMAC)
with maximum of 4 channels

e Up to 2-channel Controller Area Network
(CAN v2.0) controller

e Supports Smart Card interface
conforming to ISO/IEC 7816-3

e 16-bit motor-control PWM

e 2-channel on-chip PC Break controller
for self-monitoring debugger

¢ Built-in Bus Controller (BSC) with
arbitration bus to manage basic bus
or burst-ROM interface

¢ Built-in SDRAM interface (H85/2674R only)

"

B Applications

Automotive: Airbag controllers, radar-collision avoidance
systems, body ride/handling control systems, tire pressure
monitors, electronic power-steering systems

Industrial: Pump controls, test-fixture controllers,
pump units, thermal point controllers, siren controllers

Medical: Wireless base stations, fiber controllers for cable TV,
network system controllers

H8S/2633 Series Block Diagram

H8S CPU: 28MHz RAM: 16KB
INTC DMA: 4 channels

ADC: 10-bit x 16 ch BSC

Flash ROM: 256KB

DTC: 85 channels

8-bit Timer: 2 ch

-

DAC: 8-bit x 4 ch 16-bit TPU x 6 ch 14-bit PWM x 4 ch

—_—

PPG SCIx5ch Watchdog Timer
PLL (x1, x2, x4) PC Break Controller x 2 ch
12C x 2 ch 32kHz Sub Clock External Bus

34



33MHz, 16-bit Microcontroller with HCAN

H8S/2600 Series Selector Guide

Timers Analog Serial I/F j
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Catalog £ %33 3 =12 2|E|=58¢8 5 E|Z 2|S<,. zlox5 25 E5| Seeca
Group Part Number S SFe & Sl a2 eSSE 8 2SS SSPSIEEE S X X5| Features Package Code
HBS/2612 | HD64F2612FA20V | 128 Y 4 | 45 55 20 -6 1 8 MMT -|12 -[3 - v - 1]Y 7 56(0) - Y| PCBreak MMT | PRQP00BOJD-A
HBS/2615 | HD64F2615FA24V | 64 Y 4 | 45 55 24 Dv|- 6 2 - |16 -3 - v - 1 7 560 - Y PRQP0080JD-A
HBS/2626 | HDE4F2623FA200V | 256 Y 12| 45 55 20 -6 1 8 - -[16 -]3-v- 1]y 7700 Y Y PRQPO100KA-A
HDB4F2623FA20V | 256 Y 12|45 55 20 -6 1 8 - |16 -3 -v - 1]Y 7o Y Y| | PROPOTOOKAA
-C real
HDB4F2626FA20V | 256 Y 12|45 55 20 Y- 62 8 - -|162|3-Y-1]|Y 7 680 Y Y PRQPO100KA-A
HDB4F2626FA20V | 256 Y 12|45 55 20 Y|- 62 8 - -|16 2|3 -v- 1]y 7 680 Y Y PRQPO100KA-A
HBS/2628 | HD64F2628FA24V | 128 Y 8|45 55 24| - - | - |4 6 1 8 - |16 -[2 - Y - 1|y 77600 - Y ;Ccfrseéh PRQPO100KB-A
HBS/2630 | HD64F2630F20V | 384 Y 16|45 55 20| - - | - |- 6 2 8 1 -|12 2[3 - v - 2|y 7 84(16) Y Y PRQP0128KB-A
HD64F2630UF20V | 384 Y 16| 45 55 20 vyl- 62 8 1 |12 2|3 -Y - 2[Yy - 7 8 Y Y 15m§;§kpc PRQP0128KB-A
HDB4F2630WF20V | 384 Y 16|45 55 20 Y- 62 8 1 -|12 2|3 -v2 2|y 7 84(16) Y Y PRQP0128KB-A
HBS/2633 | HD64F2633F16V | 256 Y 16[30 36 16[30 55| Y |4 6 2 8 - 4|16 4[5 Y Y2 -|y 4 9 8@ Y Y PRQP0128KB-A
HD64F2633RF28V | 256 - 16|45 55 28|45 55| Y |4 6 2 8 - 4[16 4|5 Y Y 2 -|Y 4 9 8(0) Y Y| pcpesk | PROPOI2BKB-A
HDB4F2633RTE28V | 256 - 16|45 55 2845 55| Y |4 6 2 8 - 4|16 4|5 Y Y 2 -|Y 4 9 80 Y DRAMC PTQP0120LA-A
HD64F2633TE16V | 256 Y 16]30 36 16|30 55| Y [4 6 2 8 - 4|16 4|5 Y Y 2 -|Y 4 9 890 Y Y PTQPO120LA-A
HBS/2636 | HDE4F2636F20V | 128 Y 4 | 45 55 20 -6 2 8 1 -f12 23 - v - 2|y 7 84(18) Y Y| 15mal0.pc | PROPOT2BKB-A
HD64F2636UF20V [ 128 Y 4 |45 55 20 Y|- 6 2 8 1 |12 2]|3 -Y - 2|y 7 84(16) Y Y Break PRQP0128KB-A
HBS/2638 | HD64F2638F20V | 256 Y 16|45 55 20| - - | - |- 6 2 8 1 -|12 2|3 - v - 2|y 7 84(16) Y Y PRQP0128KB-A
HD64F2638UF20V | 256 Y 16] 45 55 20| - - | Y |- 6 2 8 1 -[12 2]|3 - Y - 2|y - 7 s84(e Y Y 15mB’}e'g|;P° PRQP0128KB-A
HDB4F2638WF20V | 256 Y 16(45 55 20| - - | Y |- 6 2 8 1 -[12 2|3 - Y 2 2]|Y 7 84(16) Y Y PRQP0128KB-A
HBS/2639 | HD64F2639UF20V | 256 Y 16|45 55 20| - - |DV|- 6 2 8 1 -|12 2[3 - v - 2|y 7 84(16) Y Y| 15maj0.pc | PRQPO12BKB-A
HD64F2639WF20V | 256 Y 16|45 55 20| - - [DV|- 6 2 8 1 -[12 2|3 - Y 2 2]|Y 7 84(le) Y Y Break PRQP0128KB-A
H8S/2643 | HDG4F2643FCIEBV [ 256 Y 16(30 36 16/30 55| Y |4 6 2 16 - |16 4|5 Y Y 2 -|Y 4 9 1110 Y Y| popea | PROPOI44KB-A
HDB4F2643FC25V | 256 Y 16|30 36 25|45 55| Y [4 6 2 16 - -|16 4[5 Y Y 2 Y 4 9 111(0) Y Y| DRAMC PRQP0144KB-A
HBS/2648 | HDE4F2646RFC200V | 128 Y 4 | 45 55 20 Yy - 628 1 -|12 -|2-v- 1]y 7 108(16) Y Y| 15mAIO,PC | PRQPO144KB-A
Break, 24x4
HDB4F2646RFC20V | 128 Y 4 | 45 55 20 Y- 62 8 1 -|12 -|2-v - 1]Y 7 108(16) Y Y Lche PRQPO144KB-A
HDB4F2648RFC200V | 128 Y 4 | 45 55 20 Yyl- 62 8 1 |12 -|3-v- 1]y 7 108(16) Y Y| 15mAIO,PC | PRQPO144KB-A
Break, 40x4
HDB4F2648RFC20V | 128 Y 4 |45 55 20 Y- 62 8 1 -|12 -|3-v-1]|Y 7 108(16) Y Y Lcbe PRQPO144KB-A
H8S/2649 | HDB4F2649FC200V [ 256 Y 6|45 55 20| - - | Y |- 6 2 8 1 -[16 -|4 - Y - 2|Y - 7 1130 Y VY 4%243[9030'“0 PRQPO144KA-A
HBS/2668 | HD64F2667VFQ33V | 384 - 16[30 36 33| - - | - |2 6 1 8 - |12 4f3 vy - |y - 9 150 VY HSS PLQP0144KC-A
HS/2678 | HDB412670VFC33V | - - 830 36 33| - - | - |2 6 1 16 - -|12 4|3 Y Y - -|Y 8 17 1150 Y VY “%E);\%AC' PRQPO144KA-A
SDRAM, 4 ch
HDG412674RVFQSBV | - - 32/ 30 36 38| - - | -2 6 1 16 - |12 4|3 Y Y - -|Y 8 17 1150) Y Y| gouunies | PLOPOIAAKCA
HDB4F2676VFC33V | 256 Y 8|30 36 33| - - | - |2 6 1 16 - -|12 4|3 Y Y - -|Y 8 17 1150 VY VY 40%?;(\%/\0' PRQPO144KA-A

Notes:

1. KEY: Y = Yes, includes 32kHz crystal oscillator circuitry; “DIV” = Main clock is divided down for sub clock mode.

. This is the sum of the I/O pins + input-only + output-only.

. High-current is defined as greater than or equal to 10mA for a signal being driven low. This pin count is included in the GPIO total.
. Please visit Renesas website for full part number, specification, and availability of extended temperature parts.

. This voltage supply is specific to some of the GPIO pins, and independent of Vcc.

g~ N



H8SX Series

H8SX Series Line-up

1557F, 1555F,
1553F

256-512KB ROM
24KB SRAM

m 512KB ROM
24KB SRAM

1634F, 1633F,
1632

256-512KB ROM
24KB SRAM

1MB ROM
64KB SRAM

1663F, 1664F

384-512KB ROM
40KB SRAM

256-512KB ROM
24KB SRAM

256KB ROM
12KB SRAM

1653F, 1654F

384-512KB ROM
40KB SRAM

1644F, 1643F,
1642

256-512KB ROM
24KB SRAM

1656F,
1657F

ROMless
24KB SRAM

ROMless
40KB SRAM

512-768KB ROM
24KB SRAM

( 1525R, 1527F )
256KB ROM
12KB SRAM

() E10A (JTAG debug) and CAN supported

@ E10A supported (JTAG debug)

- e USB

H8SX/1500 Series: 5V

M Features

e Up to 5S0MHz, low-power, 32-bit static CISC CPU

e 6 power-down modes for reducing
power consumption

e 32kHz sub-clock oscillator circuit (some devices)
¢ Highly reliable built-in single-supply flash:
256KB to 1MB
¢ On-chip high-speed SRAM: 12KB to 64KB
e Built-in Data Transfer Controller (DTC)
with maximum of 85 channels
¢ Built-in DMA controller (DMAC)

with maximum of 4 channels

¢ Bus-powered/self-powered on-chip USB
(v2.0 full speed) core for easy serial
connectivity

e Up to 2-channel Controller Area Network
(CAN v2.0) controller

e Supports Smart Card interface
conforming to ISO/IEC 7816-3

¢ Built-in Bus Controller (BSC) with arbitration bus
to manage basic bus or burst-ROM interface

¢ Built-in SDRAM interface (H8SX/1664 only)

H8SX/1600 Series: 3V

B Applications

Automotive: Airbag controllers, power steering systems

Industrial: Control Modules (LCD, USB),
Bar Code scanners, Electronic Point of Sale

Consumer: Fitness Machines, Thermostat,
Handheld Devices (Bluetooth), Printers, USB Dongles

H8SX/1664 Series Block Diagram

H8SX CPU:
(multiplier/ APC' INTC BSC
.. 10-bit x 8 ch
divider)
DAC: T?;::r_ USB 2.0
8-bit x 2 ch 8 ch (Full Speed)
16-bit TPU | | Watchdog SCI
x 6 ch Timer X 6 ch
On-chip
debug PPG I2Cx2ch
32kHz External
PLL Sub Clock Bus

36



50MHz, 32-bit CISC MCUs

H8SX Series Selector Guide

. Timers Analog Serial
2 g = 3
= & 2 =
= | S ©
= 81|38 g 3|9 5|2 2 s 0 2 22 @ d
2 @ > |3 o E 2|8 2| E E T 5 2F £ E
= £ ©lglg 85 QIE =|E 8 2 E E g 8 2
€ 8| x 2|3|E E € E 2 5|2 & 8 £ 3 83 3 3
8 3|3 s |83 3s8:2lc=|3a3sfcozlez: g8 ¢
Group Part Number L |2 2 S[(8§|s & = = a|® & E & « o|6 & i I 4 o | SpecialFeatures | Package Code
H8SX/1525 R5F61525N40FP 256 12| 45 55 40 6 1 16 2 3 Y 1 4 16 82(0) -y - PRQP0100KB-A
H8SX/1527 R5F61527N40FP 256 12| 45 55 40 12 1 8 | 16 2 3 Y 1 4 16 82(0) Y PRQP0100KB-A
H8SX/1552° | R5F61552N40FPV 256 24 | 45 55 40 4 12 1 16 2| 6 Yy 2 Y 4 16 82(0) Y Y PLQP0120LA-A
H8SX/1553° | R5F61553N40FPV 256 24| 45 55 40 4 6 1 16 2| 6 Y 2 Y 4 16 82(0) Y Y PRQP0144KB-A
H8SX/1554 ° | R5F61554N40FPV 384 24| 45 55 40 4 12 1 16 2| 6 Yy 2 Y 4 16 82(0) Y Y PLQP0120LA-A
H8SX/1555° | R5F61555N40FPV 384 24|45 55 40 4 12 1 16 2| 6 Y 2 Y 4 16 82(0) Y Y PRQP0144KB-A
H8SX/1556 ° | R5F61556N40FPV 512 24 | 45 55 40 4 12 1 16 2| 6 Yy 2 Y 4 16 82(0) Y Y PLQP0120LA-A
H8SX/1557 ° | R5F61557N40FPV 512 24| 45 55 40 4 12 1 16 2| 6 Y 2 Y 4 16 82(0) Y Y PRQP0144KB-A
H8SX/1582 R5F61582N48FPV 256 12| 45 55 48 12 1 8 | 16 2 3 Y Y 4 17 99 (0) Y PLQP0120LA-A
H8SX/1632° | R5F61632N50FPV 256 24|30 36 50 4 12 1 16 2| 6 Y 2 Y 4 16 82(0) Y Y PRQP0144KB-A
H8SX/1633° | R5F61633N50FPV 384 2430 36 50 4 12 1 16 2| 6 Yy 2 Y 4 16 82(0) Y Y PRQP0144KB-A
H8SX/1634° | R5F61634N50FPV 512 24|30 36 50 4 12 1 16 2| 6 Y 2 Y 4 16 82(0) Y Y PRQP0144KB-A
H8SX/1642° | R5F61642N50FPV 256 24 (30 36 50 4 12 1 16 2| 6 Yy 2 Y 4 16 82(0) Y Y PLQP0120LA-A
H8SX/1643° | R5F61643N50FPV 384 2430 36 50 4 12 1 16 2| 6 Y 2 Y 4 16 82(0) Y Y PLQPO0120LA-A
H8SX/1644 ° | R5F61644N50FPV 512 24 (30 36 50 4 12 1 16 2| 6 Yy 2 Y 4 16 82(0) Y Y PLQP0120LA-A
HBSX/1650 | R5S61650N35F TV 0 24|30 36 35 4 6 1 16| 8 2| 4 Y Y Y 13 90(8) Y HSS PTQP0O120LA-A
H8SX/1651 R5S61651N50FPV 0 40|30 36 35 4 6 1 16| 8 2| 4 Y v Y 13 90 (8) Y HSS PLQP0120LA-A
H8SX/1653 | R5F61653N50FTV 384 40|30 36 50 4 6 1 8|8 2|6 Y Y 2 Y 4 13 84(125) Y CRC, HSS, USB PTQP0O120LA-A
H8SX/1654 R5F61654N50FTV 512 40| 30 36 50 4 6 1 8|18 2|6 Yy Yy 2 Y 4 13 84(125) Y CRC, HSS, USB PTQPO120LA-A
HBSX/1657 R5F61657BN35FTV 768 24|30 36 35 4 6 1 16| 8 2| 4 Y Y Y 4 13 90 (8) Y HSS PTQP0120LA-A
R5F61657N35FTV 768 24 ( 30 36 35 4 6 1 16| 8 2| 4 Y Y Y 4 13 90 (8) Y PTQPO120LA-A
H8SX/1663 R5F61663NS0FTV 384 40|30 36 5| Y|4 6 1 8|8 2|6 Y Y 2 Y 4 13 101(125) Y CRC, HSS, USB PRQP0144KB-A
H8SX/1664 R5F61664N50FTV 512 40|30 36 50| Y|4 6 1 8|18 2|6 Y Y 2 Y 4 13 101(125) Y CRC, HSS, USB PRQP0144KB-A
Notes:
1. Y = Yes, includes 32kHz crystal oscillator circuitry 4. Please visit Renesas website for full part number, specification,

and availability of extended temperature parts.
5. The specification for this device is subject to change.

2. This is the sum of the I/O pins + input-only + output-only.

3. High-current is defined as greater than or equal to 10mA for a signal being
driven low. This pin count is included in the GPIO total.

Great Performance for System Connectivity!

Serial Interfaces

Large number of GPIOs and an extensive
array of serial interface functions allow
connections to any type of external
device or function.

Microcontrollers in the H8SX series have
high-capacity SRAM, high-performance
CPUs, and packages with many pins,
making them ideal for complex system
hub operation.

E I . _—
x;:;a Advanced DMA engines within

Wide Address and Data buses Address H8SX series can move data
allow connection to multiple between external devices in
external blocks for e parallel with on-chip transfers
high-speed data transfers. Data for higher system performance.
High-performance 32-bit data and address bus, 1-cycle access High Performance — 50MIPS
H8SX CPU Core 50MHz performance » i i

HW 32-bit multiplier/divider Single-cycle 16-bit x 16-bit

High response for INT at double speed
» High-speed access to external I/O: 1.3 times

High-speed network access (Non-overhead, penalty)

Compatibility » Enhanced H8 and H8S instruction set and peripheral functions




H8® Family of Microcontrollers

B Application Example 1: Thermostat Solution Using H8/38076R

Custom Liquid
Crystal Display

|

o 80 70
Backlight LED
LCD Controller RA
1/0
Remote Control IrDA
Sensors . .
HVAC Control Unit
Teriion, umiehi el A/D WDT POR Serial I/F ontrol Uni
Buzzer D/A Power RTC WKP 1/0
Keypad
Battery
H Application Example 2: Garage Door Controller using H8/36077
Access Keypad
H8/36077
WKP 1/0
Lighting, Status LEDs
Reversing Sensors
RF Module
Tachometer Power Module MOTOR

Hall Sensors

Sensors (Motion, Light)

Position Sensing




39 Application Examples

B Application Example 3: Intelligent Platform Management Interface (IPMI) Solution Using H8S/2166

Chassis Sensor Main Processor
Boards
EEPROM PMC

~ Chipset

e

™

=

o

) LPC
ICMB L 12C EVC PWM 8
(RS-485) p
RS-485 Bridge — g ADC TEMP Sensors
T e ) 11 [ [
@ Sl SDR | | SEL
NIC e PH —T— EEPROM
DIMM
o EEPROM
Panel Control < o
PCI Boards
H Application Example 4: ePOS Solution Using H8SX/1653
H8SX/1653F Host
Secure IC

o] Magnetic IC
@
Internal Bus = Card Card CPU
BSG g /
A
= h o
Thermal / \ EEPROM Crypt
RIS 8-bit Card Card
Pulse Output x8ch [ Fuseeed Detector

Improved tamper resistance/cipher process speed
LCD
Panel and
Controller

— Cipher process by Hardware (SIC)
Realize low-cost solution

— Provides 2-chip system solution

Supports many consortium standards

I/0 Ports — Global Platform/STIP, EMV,
VISAsmart, JEFF, FINREAD




Appendices

B Appendix C-1: Catalog Part Number Decoders (1 of 2)

R4 X ####[X] XX ## X V

R4: Renesas H8S MCU

ROM type:
F = Flash
M = Mask ROM

S = ROMless or Standard Mask ROM

HS8S device number

(with optional major revision letter)

Package (one- or two-letter code)

Maximum Speed (MHz)

Temperature range:
Blank = -20°C to +75°C (Standard temp.)
I = -40°C to +85°C
J = -40°C to +85°C (Extended reliability)

JE = -40°Cto +105°C
K = -40°Cto +125°C
Package type:

V = Lead-free package

R5 X 6####[X] N ## XX V

RS5: Renesas H8SX MCU

ROM type:
F = Flash
M = Mask ROM

S = ROMless or Standard Mask ROM

HSSX device number

(with optional major revision letter)

Temperature range (refer to R4 decoder, above)

Maximum Speed (MHz)

Package (one- or two-letter code)

Package type:

V = Lead-free package




Appendices

B Appendix C-2: Catalog Part Number Decoders (2 of 2)

Renesas MCU

On-chip memory type:
1: ROMless
3: Masked ROM
7: OTP
8: EEPROM
F: Flash

N: EEPROM Multi-Chip Package

Specific Series:
3XXX: HS
2XXX: H8S

Product Version

(with optional major revision letter)

Low Voltage

V: Low-voltage version

Blank: Default voltage operation

Package

(one- or two-letter code)

Maximum Speed (MHz)

Temperature Range:

Blank: -20°C to +75°C
(Standard temp.)

I: -40°C to +85°C

J: -40°C to +85°C
(Extended reliability)

JE: -40°C to +105°C
K: -40°C to +125°C

Optional Lead-Free Package:
V: lead-free package




Appendices

B Appendix A: Abbreviations
15mA 10 Contains I/O pins that source/sink 15mA IC/OC Input Capture/Output Compare
5V 10 Contains I/0 pins which are 5V tolerant IrDA Infrared Serial Port
ADC Analog-to-Digital Converter ITO Interval Timer Operation
AEC Asynchronous Event Counter KBD Keyboard Scan Function
Boot from USB Flash programmable via USB port LCDC LCD Controller/Driver
BSC External Bus Controller LPC Low-Pin-Count Interface Bus
BSCAN Boundary Scan LVD Low-Voltage Detect
BT On-chip Memory Bus Trace MMT Motor Management Timer
CAN Controller Area Network OoCD On-Chip Debug
CRC Cyclic Redundancy Check Generator 0CO On-Chip Oscillator
CTB Clock Time Base PC Break PC Break Controller
DAC Digital to Analog Converter POR Power-On Reset
DMAC Direct Memory Access Controller PS2 PS2 Interface
DMC Duty Measurement Circuit PWM Pulse Width Modulation
DRAMC DRAM Controller ROP Read-Out Protection
DTC Data Transfer Controller RTC Real-Time Clock
DTMF Telephone Tone Generator SDRAM SDRAM Bus Controller
Dual Vcc 10 Two Vcc domains for I/0 Ports SPI Serial Peripheral Interface
ECF Event Counter Function SSuU Synchronous Serial Unit (SPI compatible)
EXDMAC Enhanced DMA Controller TMC Timer Connection Circuit
HSS High-Speed Serial Communications uUsB Universal Serial Bus Interface
1’C Inter IC Bus USBH Universal Serial Bus Interface — High Speed
IC Input Capture X-Bus ISA Bus Interface
B Appendix B: Package Specifications
Renesas Previous Pin Nominal Body Lead Pitch Thickness
Type Code Code Count Dimensions (mm) (mm) (mm)
QFP Quad Flat Package PRQP0064GB-A FP-64A 64 14 x 14 0.8 3.05
PRQP0080GD-B FP-80B 80 20x 20 0.8 3.10
PRQP0080JB-A FP-80Q 80 14 x 14 0.65 3.05
PRQP0100JE-B FP-100A 100 14 x 20 0.65 3.10
PRQP0O100KA-A FP-100B 100 14 x 14 0.5 3.05
PRQP0100KB-A FP-100M 100 14 x 14 0.5 3.05
PRQP0128KB-A FP-128B 128 14 x 20 0.5 3.15
PRQP0144KA-A FP-144G 144 20 x 20 0.5 3.05
PRQP0144KB-A FP-144J 144 20 x 20 0.5 3.05
LQFP Low-profile QFP PLQP0032GC-A FP-32A 32 7x7 0.8 1.70
PLQP0048JA-A FP-48F 48 10x 10 0.65 1.70
PLQP0048KC-A FP-48B 48 7x7 0.5 1.70
PLQP0064KB-A FP-64K 64 10x 10 0.5 1.70
PLQP0064KC-A FP-64E 64 10x10 0.5 1.70
PLQPO100KB-A FP-100U 100 14 x 14 0.5 1.70
PLQPO120LA-A FP-120B 120 14 x 14 0.4 1.70
PLQP0144KC-A FP-144H 144 20 x 20 0.5 1.70
TQFP Thin QFP PTQPO080OKC-A TFP-80C 80 12 x12 0.5 1.20
PTQPO100KA-A TFP-100B 100 14 x 14 0.5 1.20
PTQP0O100LC-A TFP-100G 100 12x12 0.4 1.20
PTQPO120LA-A TFP-120 120 14 x 14 0.4 1.20
PTQP0144LC-A TFP-144 144 16 x 16 0.4 1.20
LFBGA LF Ball Grid Array PLBGO0112GA-A BP-112 112 10x 10 0.8 1.40
PLBG0176GA-A BP-176 176 13x13 0.8 1.40
TFBGA Thin Fine-Pitch BGA TTBGO0112GA-A TBP-112A 112 10x10 0.8 1.20
SDIP Shrink Dual- PRDP0032BB-A DP-32S 32 28 x 8.9 1.78 5.08
Inline Package PRDP0064BB-A DP-64S 64 57.6 x 17 1.78 5.08
TFLGA Thin Fine-Pitch PTLGO085JA-A TLP-85V 85 7x7 0.65 1.20
Land Grid Array PTLGO113JA-A TLP-113V 113 8x8 0.65 1.20
PTLG0145JB-A TLP-145V 145 9x9 0.65 1.20
QFN Quad Flat Non-lead Pkg. PVQNO048KA-A TNP-48 48 7x7 0.5 1.00
VQFN Very Small QFN PVQNO032KA-A TNP-32 32 5x6 0.5 0.95
SOP Small-Outline Package PRSP0032DC-A FP-32D 32 11.3 x 20.45 1.27 3.00




Converting Catalog Part Numbers to Orderable Part Numbers
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Renesas Interactive — Your Online Environment for
Semiconductor Device Research, Evaluation and Application

Renesas Interactive is a valuable FREE online evaluation
service that lets you work at your own pace, whenever it is
most convenient to do so.

.

LENESAS

e Take an online interactive training course and learn about
the details of Renesas MCU product architectures and
peripheral functions, as well as hardware and software
development tools.

Access actual hardware, software and tools

in the Virtual Lab Development Environment
LXENESAS and take weeks off your MCU assessment,
INTERACTIVE VirtualLab Desktop .
evaluation and setup process.
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