To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

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

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

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

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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State-of-the-art technologies of the Renesas <EQUSB>

support the future of society.

The USB specification established to connect the PC peripheral equipment is currently used

for a number of different products in various scenarios, such as office equipment, mobile devices,

AudioVideo equipment, and industrial equipment.

For topical On-The-Go, Embedded Host, and advanced Wireless USB,

Renesas continues to provide you with the ideal USB devices to meet customer needs.

Easy to design

High quality

High performance

Q Easy, high quality USB

A wide variety of lineup from wired USB to wireless USB
allows easy design of devices, which are so user-friendly.

The Renesas <EQUSB> passed USB Compliance Program.
It has been already used in a wide variety of USB embedded
products in the market.

The original IP library of the Renesas <EQUSB> allows
customers to select the most suitable system. Its excellent
development environment and our powerful alliances with
various partner vendors fully support your system development.

B Road Map

Wireless
USB

Wireless USB ASSP

Hi-Speed
USB2.0

USB ASSP

USB ASSP

Full-Speed
USB2.0

USB ASSP




Panasonic Communications
Interactive Panaboard (UB-8325)
using M66291

Hitachi, Ltd.
HDD/DVD Hybrid Camcorder (DS-HS803)
using M66592

Sony Corporation
Stereo IC Recorder
(ICD-MX50)
using M66592

Al Solutions
Barcode label printer
(Marvelio® TP4030)
using M66592

Fostex Company
Live Recording Mixer (LR16)
using M66596
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Fuji Photo Film Co., Ltd.
Digital Camera FinePix F710
using M66591

Yamaha Corporation
Portable Keyboard (PSR-E413)
using 38K0

Sony Corporation
Fingerprint Identity
Token "PUPPY"
FIU-850-C04, FIU-850-D04, FIU-880-C04
using M66592

Ricoh Company, Ltd.
Digital Camera (Caplio 500Gwide)
using M66592

usSB

Easy, high quality USB

Yamaha Corporation
High-end microphone speaker for confere
(PJP-50USB)
using M66291

Fuji Photo Film Co., Ltd.
Digital Camera FinePix S7000

Panasonic Corporation
System Solutions Company
e Passport Reader (JT-P100MR)
using M66592

Pioneer Corporation
Plasma TV
(North America: PDP-5010FD,
Europe: PDP-LX508D)
using M66596

Roland Corporation
Synthesizer (V-Synth GT)
using R8A66597

Sony Corporation
Visual IC Recorder (ICD-CX50)
using M66592

<

:-_,:_ e Fostex Company
= DVD/HD Location Recorder(PD-606)

using M66596

ce

using M66591 usina SH7727

OLYMPUS Imaging Corp.
OLYMPUS Imaging Corp.
IC Recorder (DS-50)
using M66592

using M66291

OLYMPUS Imaging Corp.
Linear PCM Recorder (LS-10)
using M66592

Ricoh Company, Ltd.
GelSprinter (Aficio GX e3350N)
using M66592

Yamaha Corporation
Electone STAGEA (ELS-01U/ELS-01CU)
using SH7727

Brother Industries, Ltd.
Sewing & Embroidery (PR-620)

Digital Camera (u-10 DIGITAL)

Yamaha Corporation
Conference microphone speaker (PJP-25UR)
using M30245

Sony Corporation
IC Recorder (ICD-SX77/66)
using M66592

Ricoh Company, Ltd.
Digital Camera (GR DIGITAL)
using M66592

Hitachi-Omron Terminal Solutions, Corp.
Finger Vein Authentication device
using M66291

Roland Corporation
Audio Capture (UA-101)
using M66592

Brother Industries, Ltd.
Sewing & Embroidery
(Innovis4000)
using SH7727

OLYMPUS Imaging Corporation
Digital Camera (E-1)
using M66591

OLYMPUS Imaging Corp.
IC Recorder (WS-331M)
using M66592

Sony Corporation
Linear PCM Recorder
(PCM-D1)
using M66592

Sony Corporation
IC Recorder (ICD-ST40)
using M66291

Nagano Japan Radio Co., Ltd.
Nameliner (880pro)
using M66591

=

Roland Corporation
Recreational keyboard
(VIMA RK-300)
using R8A66597

Roland Corporation

Music Workstation

(Fantom-G8/G7/G6)
using M66592, R8A66597

Roland Corporation
24bit 96kHz WAVE/MP3 RECORDER
(R-09HR)
using M66592

Renesas <EaQUSB>,
already available in every field.




Various Renesas USB device

3
l Renesas USB device Website R | USB MCU Road Map (SuperH Family)
12ENES&5 FISGUCTS  aseucaTions  SUBSOEE > Keyword or Part No -
H H e = % :New product % :Under development
We will comprehensively support e o
! i i Hi-Speed USB2.0 e
customer's development with rich A T — : =
development support information. Sy _ i USB} = N
— — ST SH7265* ||
e Easy to desig ,mmi SH7262** -
http://www.renesas.com/en/usb >o D : am.USB —'SHZA_FPWMMHZ SH7786** ||
¥ SH7205* Host + Function
EQ-I.JM.S....E fep et me(JY:}  SH2A 200MHz Dual Core I
U ; ' 1; SH7263 Host + Function SPTTEEDR SN I
Contact Please use this contact information for technical / "gRETormance . USE e . __I (RESHREE Shal Soonz
nauires.etc — = | sH7670* — 1
nauiries. et R S _SHrery 44 400Nz
Hoss'_t'iAEEﬁgﬁf,? ghf_g%)c ot Flinctiond: Ethzer SH4AIEl?r‘|SCF;i2r?3MHZ Host + Function

Various searches Please use the various search functions.

Low/Full-Speed USB2.0

SH7763 I

SH7760 SH-4A 266MHz
o » Host + Function +
Th - P Gbit Ether + PCI
e hardware manual, the software manual, 208 MCU Supari Famiy Host + LCDC
etc., are available for download. e e : _@

e e e e e SH7727 I e SH7720 I SH7721 I

v

- o — SH3-DSP 160MHz : ; ;
. Information regarding each device can be i : - Host Function +LE0C aggtasgu;ggxrj SH:‘B’Vﬁﬁ‘F’,"l%sSTHZ e
CEERS CEUEEUR acoessed from the expansion plan, too. o o LeREHSSE I Hi-Speed Function

e = T =05 s USED ol

2000 Seriws (USD)

Il Renesas Original Host

SH-2A 100MHz,Function
e L A e o P e S A e o ey _ SH7285* SH7286* '
— S - o S SH-2A 100MHz ~ SH-2A 100MHz I OHCI Host
Relevant documents, such as application notes, SpS 19sNHe Function Function
Lineup etc., in addition to the product specifications of e i Consumption I EHCI Host
each device, are also available for downloading. Wil o o
| usB AsSP Road Map Bl usB McU Road Map (M16C, H8SX, H8S, 740 Family)
:New product *:New product
WireleSS USB TS, = B 32b|t MCU ulk application specialize ul i i ializ:
=UsB ) =(> N 6cx/1655* B Hasx/1665- T HBSX/1668M

and 10-bit D/A, built-in 12C bus
R8A66580* L USE

and 10-bit D/A, sub-clock,
Wireless USB Peripheral

@ built-in 12C bus H8SX/1658M
Low-power consumption, Small package gﬂ:ﬁ-?: ?zlg 252,” f,\’;;‘ﬁ?:::d- H8SX/1658R H8SX/1668R m
S/W upward compatibility with wired USB u 5 SSZ ’:/T?};o:uz;:)i?tz éze }
n-l‘ ! E:w n-l‘ ! E:} Sup :
Bulk application specialized, 8$ 6 3 85 663 Sub c:lockl, SDBAM I/F}S\:lpported' Suh-cloc:('.wléuglt;ghl2c bus,
Hi-Speed uUsSB2.0 e Hi-Speed Host Built-in 12C bus H X/165 H X/1 E:illi:_;l)lzl(l)c;tjlsn specialized,
P B USaw USB 16bit MCU

oW RBAG6597 | =5
m / TI 2 Port Host/1 Port Peripheral, H8S/2456R*
@ Pmﬂ- I-Spee -

Corresponding to WTR
USB-IP Development

1-to-1 Host/ optional Small Package "'@
Peripheral function
Small Package @5 Bulk application H8S/2456*

1ISO Equipped, H8S/2218 ;’?reé:'a“zbedl' » H8S/2472 Bulk application specialized,
Low-power Consumption, u@ » SUD-CIOCK g appiication specialized,  SDRAM I/F supported, built-in 12C bus

Small Package Full Function Ethernet, built-in I2C bus .
Multiple Endpoint H8S/2215 r H8$/2454

n@} l.-'@;Bulk application _@ Bulk application specialized,
Srengthencd FIFO =TT H8S/2212 PSRl M16C/6C* Bultin G s

Bulk Application, USB HOST IP Development External Bus Compatible e
Small Package f
— 8bit MCU
_(E j Bulk Application Specialized, q
M System Integration, m USE HOSTIE Development 38K0Group Small Package, Single-chip - FuII-Speed Function
Enhanced Functions IR use-P pevelopment : I Full-Speed Hub
q . . Small Package
I Full-Speed Function M Hi-Speed Function 38K2Group et
Full-Speed USB2.0 I Renesas Original Host M Wireless USB Function Full-Speed USB2.0




I Selection Map

HWireless USB

Operating

Operation Voltage MA Other Functions
Package ) Tem?%r;allre (T I
. Power Source — Frequency i i
100-pin 20 SHISY 1 6-bit CPU bus interface
ASSP AGB5 301036 2ch multiplying g pir epfi f
- LFBGA 1/016 10 20/27t036 to 85 sircuit 8-bit split bus interface
Wireless ASSP
. Operating
Operation Voltage DMA
Package W) Tem?%r)amre ITeaee
. Power Source 3.0 to 3.6
80-pin LQFP —20to 85
AR 81-pin LFBGA oA 2 —40 to 85 2
: : Power Source 1:1.35 to 1.65,
M66596 64"3'"659;5 ,\(/3;1‘-3%rLFBGA Power Source 2:3.0 to 3.6, —20 to 85 2ch
1/01.6 10 20/2.7 to 36
. . Power Source 1:1.35 to 1.65,
M66592 64_9'%':8'?: ‘eéé%rAFBGA Power Source 2:3.0 to 3.6, —20 to 85 2ch
ey P! 1/01.6 10 2.0/2.7 t0 36
Power Source 3.3 to 3.6,
M6659 80-pin LQFP 1/01.7 10 2.0/ —20 to 85 1ch
271036
. Power Source 3.3 to 3.6,
M66291 A8-pin LQFP 1/0 2.7 10 3.6/ —20 to 85 2ch
52-pin VQFN 451055
. Operating
Package °pe’a"‘(’c)v°"age Tempersture  DMAC etc
1.15 to 1.3V(266MHz),
449-pin BGA 1.25 10 1.35V(333MHz)/ 201070/ pyiac x 6ch
3.0 0 3.6V(1/0) —DBES
’ 11510 1.3V —20 to 70/
G EER 3.0 to 3.6V (1/0) e | DN
449-pin BGA 12 —20 to 70/
441-pin POP 301036/1.81/0)18V(ODR) —40t0o85  DMACx12ch
176-pin QFP(SH7262) 1.1 t0 1.3V/ —20 to 85/
208-pin QFP(SH7264) 3.0 to 3.6V(1/0) ot | DHNeEEED
256-pin BGA 111013/301036(1/0) 221070/ pmAcxsch
SH7265/SH7205* 404-pin BGA 111013/301036(/0) 20179/ DMACK14ch
SH7764% 404-pin BGA 1.1 10 1.3/3.0 t0 3.6(1/0) __24%‘%%%/ DMACx6ch
SH7203 ' —20 to 85/
e 240-pin QFP 11101.3/301036(/0) 41 gs  DMACx8ch
SH7786*% 593-pin BGA e 201085 bmAcx24ch
449-pin BGAFP ik 12_13'?:/2?7%%3')6(" 0 _20t075  DMACx6ch
SH77 240-pin HQFP 240-pin CSP 17510 205/36(1/0) (160MHz)  —20 to 75 DMACx4ch
256-pin CSP (17mmC]) -
256-pin OSP(11mmC]) 1410 1.6/301036 (170) 20 to 75 DMACx6ch
256-pin BGA 1.4 10 1.6/3.0 to 3.6(I/0) —2010 75/~401085 DMACx8ch
176-pin LQFP(20mmL])
H7216** 176-pin LQFP(24mm(_]) 301036 —40 10 85 DDMTAC?:;SCﬁh
o 176-pin BGA(13mmL])
SH7285:144-pin LGFP (20mm[]) —_
ETPEIELTEE ] S172686:176pin LOFP(20mmT]) 3.0 10 3.6V/4510 55V g oae  DiACxEen
176-pin LQFP (24mm[])
208-pin LQFP 208-pin CSP 1.4 10 1.6/3.0 t0 3.6(//0) —20to 75 DMACx4ch
144-pin LQFP (20mml[ 1) EXDMAx2ch
SX/1665* 145-pin LGA (9mm[_]) DMAx4ch DTCx85¢ch
) EXDMAX2ch
AL -u  120-pin LQFP (14mmC)) O o,

H8SX/1668R 144-pin LQFP(20mm[]) EXDMAx2ch

H8SX/1668M 176-pin BGA(13mm[J) DMAxdch DTCx85¢ch
H8SX/1658R ) EXDMAX2ch
H8SX/1658M 120-pin LQFP (14mm(J) DMAxdch DTCx85ch
DMACx4ch
HB8SX/1663 144-pin LQFP (20mm[J) DTCX§(5c°h
H8SX/1653 120-pin TQFP (14mm[]) 3.01t0 3.6 —20to 75 DMACx4ch DTCx85ch
(—401085)'"  DTCx85ch
H8S/2472% 176-pin BGA (13mm[]) E-DMACx1ch
(for Ether net)
NERYRYIGIVP o  144-pin LQFP (20mm[]) DMA%(XT(\:AHA g%&Sm
120-pin LQFP (14mm() Pl Seaed
16 bit
, 120-pin TQFP (14mm[]) DMAx4ch
H8s/22 112-pin BGA (10mm[J) DTCx85ch
[V 2 K3 100-0in TQFP(12mmC])112:pin BGA(10mmL) DMAx4ch
H8S/2212 64-pin LQFP(10mm(J)64-pin QFN (8mm(J) DMAx4ch
M16C/6C* 100-pin LQFP (14mm[1) 271055 DMAXx4ch
M30245 100-pin LQFP 3.0103.6 DMAx4ch
o ~201085
8bit c20inICQLE 3.00 t0 5.25 =

38K2 (0.5mm pitch/0.8mm pitch)

*1.Wide temperature type *2.LED Drive port *3.When the Function is used, the Host cannot be used.
*6.HS: Hi-Speed, FS: Full Speed, LS: Low-Speed

spec

Wireless
USB 1.0

PLL

Frequency
multiplying
circuit

1/0 Ports

149

170

180

99(SH7262)
129(SH7264)

94

107

77

89

60

107
104
117
70(MAX)
110

SH7286:111
SH7285:55

105

101

8:

i

101

84

101

84

128

1

N

94

75

69

37

88
83(8)2
48(4)2
44(4)2

*4.Total number of built-in FIFO
*7.Ctr.: Control transfer, Bulk: Bulk transfer, Int.: Interrupt transfer, Iso.: Isochronous transfer

Wireless USB Function

FIFO Buffer (Byte) Supported  USB ~ USB usB

USB Function
Endpoints(Pipes) FIFO Buffer (Byte) Other Functi
Host Function  Tototal* Max"® er Functions
10 Endpoints 16K 2048 Built-in USB Pull-down Resistor (In Host Mode),  Built-in USB output Resistor(In Full-Speed),

Built-in USB Pull-up Resistor (In Peripheral Mode) Built-in USB Termination Resistor (In Hi-Speed)

Other Functions

Built-in USB Pull-down Resistor
(In Host Mode),
Built-in USB Pull-up Resistor

(In Peripheral Mode) Built-in USB output Resistor(In Full-Speed),

Built-in USB Termination Resistor (In Hi-Speed)

Built-in USB Pull-up Resistor Vbus Detector

USB Pull-up Power Supply Output Terminal,
Power Management Support Output Terminal

USB Pull-up Power Supply Output Terminal

Other Functions

With USB Pull-up Control Terminal

USB pull-up control is a general purpose /0

With USB Pull-up Control Terminal

Vbus Detector

With USB Pull-up Control Terminal

USB Pull-up Power Supply Output Terminal

'6 7
Speed’® Transfer type  Endpoints(Pipes) Tototal* UWB PHY encryption tye  Port Host Function Speed Transfer type’
Peripheral Connection using ~ Built-in HS, ES, LS
53.3/80/106.7/160/ Ctr.,Bulk,Int. 8 Endpoints 32K MAC-PHY Interface ~ AES- 1 O o3 (Ho’st onl ) Ctr.,Bulk,Int.,Iso.
200/320/400/480Mbps Ver.1.2 128CCM v
US(B Function
Other Functions USB  USB usB 6 7 Endpoints(Pipes) FIFO Buffer (Byte)
Port Host  Function Seed UEIEED RS Host Function Total* Max's
2 o) 0 gfefS,  CrBukintso. 10 Endpoints 8.5K 2048
16-bit CPU bus interface 3 .
ey 1 O (@) HS,FS Ctr.,Bulk,Int.,Iso. 8 Endpoints 5K 2048
there are separate type
Itipl i
e 1 - o HSFs Ctr.Bulk.Int. Iso. —  8Endpoints 5K 2048
1 — O HS,FS Ctr.,Bulk,Int. — 7 Endpoints 3.5K 512
8/16-bit CPU bus interface 1 - (@) FS Ctr.,Bulk,Int. Iso. - 7 Endpoints 3K 1024
US(B Function
Other Functions usB usB usB 6 = Endpoints(Pipes) FIFO Buffer (Byte)
Port Host  Function Shecd VIS (2D Host Function Total* Max's
H.264/MPEG4 codec
JPEG codec, LCDC 1 — O HS,FS Ctr.,Bulk,Int.,Iso. 8 Endpoints 4K 2048
NAND Flash I/F, camera I/F, IIC, SCIF
H.264/MPEG4 codec HS.FS
LCDC,SDHI camera I/F,IIC,SCIF 1 O O3 LS(H ’t 'nl ) Ctr.,Bulk,Int.,Iso. 10 Endpoints 16K 2048
ATAPI2DG Lesiseinlig
H.264/MPEG4 codec 1 (@) O®  HSFSLS(Hostonly) Ctr.Bulk,Int.lso. 10 Endpoints 16K 2048
LCDC, SMipixcelcameral/F. JPU.SPU.FSI 2 _ 15 —Slostony) =
ATAPI, 2DG, NAND Flash Interface (MMC4.2) 1 O (@] HS,FS,LS(Host only) ~ Ctr.,Bulk,Int.,Iso. 10 Endpoints 16K 2048
S N AR e 1 o 0% |gekony)  CirBulkintso. 10 Endpoints 8K 2048
EtherCSTIF,SSI,SDHLIC3 1 o o RIS Ctr.,BulkInt. Iso. 10 Endpoints 8K 2048
Ead g LS(Host only) - e
RCAN-TL1,SSIF,AND/ HS.FS
NAND Flash interface 2 O Q® o Ctr.,Bulk,Int..Iso. 10 Endpoints 10K 2048
IIC3,ATAPI Lollnlesi eity)
EtherC,LCDC SSI, HS.ES
NAND Flash interface 1 O Q® LS(Ho'st il ) Ctr.,Bulk,Int..Iso. 10 Endpoints 5K 2048
12Cbus,ATAPI y
LCDC
NAND Flash interface 1 O O3 HS,FS Ctr.,Bulk,Int.,Iso. 8 Endpoints 8K 2048
12Cbus,CAN
PCl-e, DU/EtherC
NAND Flash interface 2 (@] (@] HS,FS,.LS Ctr.,Bulk,Int.Iso. 127 Endpoints 10 Endpoints 10K 2048
TMU, I2C, SCIF, SSl etc.
Giga Ethernet Controller PCI Bus Controller
5 FS,.LS q . 544 (double buffer), Host common memory:
L?/R/lccnsf;%“(r ggﬁze(\;ergtjosr, 2 (@) (@) (Host only) Ctr.,Bulk,Int.lso. 127 Endpoints 6 Endpoints DDR-SDRAM space
DSP,LCDC,Built-in RTC 2 O O FS,LS(Host only) Ctr.Bulk,Int.Iso.(Host only) 127 Endpoints 4 Endpoints 288 (double buffer), Host common memory: SDRAM space
DSP,LCDC,MMCIF, FS,.LS . . 544 (double buffer), Host common memory:
SSL Accelerator ATCIIDAZC Bus 2 o o (esiay) | GEMdmbEs, iR EETS) G B SDRAM space of area 3
LCDC,|2C Bus, Audio interface 1 (@] = FSILS Ctr.,Bulk,Int.,Iso. 127 Endpoints. = Host-shared memory:Internal RAM 8KByte
EtherC,I2C,RSPI,CAN,MTU2, — — i
MTU2S,CMT.SCIL.SCIF,A/D 1 O FS Ctr.,Bulk,Int. 4 Endpoints 288 128
SCI,SCIF,Ssu,12C,
CAN(SH7286 only) MTU2MTU2S, 1 = (@} FS Ctr.,Bulk,Int. = 4 Endpoints 288 128
CMT,POE,A/D,D/A(SH7286 only)
RTC,IrDA 1 - O FS Ctr.,Bulk,Int. = 4 Endpoints 288 64
12Cx2ch,SCIx6ch,High-speed10bitA/D,
10bitD/A bus interface,PPG,SDRAMI/F, 1 - FS Ctr.,Bulk,Int. — 4 Endpoints 288 64
32K Timer,E10A compliant
12Cx2ch, SCIx6ch, High-speed10bitA/D, _ _ .
10bitD/A bus interface,PPGE10A compliant | o 7 (Gt |zl gEiconts 288 &
12Cx2ch,SCIxBeh, bus interface,PPG _ — i
SDRAMI/F,Sub-clock circuit E10A compliant | o 7 (Gt =i 4 Endpoints 288 &
12Cx2ch,SClIx6ch, .
bus interface,PPG,E10A compliant 1 = (@] FS Ctr.,Bulk,Int. = 4 Endpoints 288 64
12Cx2ch, SCIx6ch, bus interface,PPG A
SDRAMI/F Sub-clock circuit E10A compliant 1 - © = Gz (=l - % (e ST 2 o
12Cx2ch,SCIx6ch, bus interface,PPG,E10A compliant 1 = FS Ctr.,Bulk,Int. = 4 Endpoints 288 64
Ether Net, SCI x3ch,12Cx6ch, SSUx1ch .
CRCcalculation ircuitbus interface,£10A compliant 1 - FS Ctr. BulkInt. - 4 Endpoints 288 64
12Cx4ch, SCIx5¢ch,SSUx1ch,bus interface .
SDRAMI/F(Only R-version),E10A compliant 1 - ®) FS Ctr.Bulk,Int. - 4 Endpoints 312 128
2
P e 1 - O Fs Ctr. Bulk.Int. — 4 Endpoints 312 128
Bus interface,E10A compliant 1 = O FS Ctr.,Bulk,Int.Iso. = 9 Endpoints 1288 256
Bus interface,Sub-clock circuit,E10A compliant 1 - O FS Ctr.,Bulk,Int. = 4 Endpoints 456 128
Sub-clock circuit,E10A compliant 1 = O FS Ctr.,Bulk,Int. = 4 Endpoints 456 128
1%Cx1ch SChéch, CRCcaloulaton circuit2 types) Subvclock direit 1 - O FS Ctr.,Bulk,Int. = 7 Endpoints 584 128
CRCcalculation circuit (2 types),Sub-clock circuit 1 = O FS Citr.,Bulk,Int.Iso. = 9 Endpoints 3.2K 1024
1 = O FS Ctr.,Bulk,Int.Iso. = 4 Endpoints =
Bus interface zemmmp(m) ¥ %t(ilet)-(ﬁ]ag?\elélj)'?
1 = O FS Hub Ctr.,Bulk,Int.Iso. = 4 Endppits (Funcion) =

*5.Maximum number of bytes allowing set to just one Endpoint. Using the double buffer mode doubles transmission capability.

. Wireless USB Function

[ Hi-speed Function [l Full-Speed Function [l OHCI Host

M EHCl Host

%:New product % :Under development

Application

Consumer electronics /
Digital home appliances, DVC, DSC,
IC recorder, DTV, DVD recorder

Vbus Detector

ROAD
MAP

SELECTION
MAP

R8A66580

Application

DVD recorder, Mobile information
terminal,
Set top box, Audio equipment,
DSC, DVC, Printer,
External storage equipment

R8A66597/
M66596

M66592/
M66591/
M66291

SH7724/
SH7722/
SH7723

SH7262/
SH7264

Electronic music instrument,
printer, scanner, modem,
cellular phone, DVC, DSC,
other PC peripheral equipment

SH7265/
SH7205/SH7263/
SH7203

SH7670/
SH7764

Application

One-segment navigation,

Portable navigation, Portable multimedia player,
Camera applicable equipment
One-segment navigation,

Portable navigation, Portable multimedia player,
Camera applicable equipment
One-segment navigation,

Portable navigation, Portable multimedia player,
Camera applicable equipment

SH7285/
SH7286
Audio Equipment,

Car Audio Equipment, Home Audio
SH7763/
SH7760

SH7720/
SH7721
SH7727/
SH7705

H8SX/
1665/1655

DVD Recorder, Thin TV Set, Audio Compo,
Printer, Copy, Industrial Equipment

Audio Equipment,
Car Audio Equipment, Home Audio

Home Audio, Home Server,
Car Navigation

Audio Equipment, Car Audio Equipment,
Industrial Equipment

Amusement Equipment. Network Equipment,
Industrial Equipment

Network Equipment,

IT Terminal, Digital Appliance H8SX/1668R/1668M
FAX, Printer, DSC, AV Equipment HBSX/1658R/1658M
FAX, DSC, Printer, IP-phone, H8SX/

Mobile Display Terminal 1653/1663/
H8S/2472

H8S/2456R
2456/2454

Simple Navigation, FA, POS, AV Equipment

AC servo, Multi-purpose inverter,
Robot Camera applicable equipment

AC servo, Multi-purpose inverter,
Robot Camera applicable equipment

DSC, DVC, Printer, FAX

H8S/2212
2215/2218

POS Scanner

POS Scanner

POS Scanner

POS Scanner

POS Scanner

POS Scanner

Notebook PC, Memory card reader,
PC server, other PC peripheral devices

DEVELOPMENT
ENVIRONMENT

Printer, Scanner,
other peripheral devices

EVALUATION
PRODUCTS

Printer, Scanner,
other peripheral devices

Printer, Scanner,
other peripheral devices

EVALUATION
BOARD

Printer, Scanner, other peripheral devices

Printer, Scanner, other peripheral devices

Printer, scanner, other peripheral equipments,
consumer equipment, and industrial equipment

Digital Audio, Other PC Peripheral Devices

Other PC peripheral devices

. Renesas Original Host



Optimum devices are prepared for various applications.

Mobile Digital AV Electronic PC peripheral OA equipment Communication
device equipment music instrument  equipment Facsimile equipment
Cellular phone Flat-screen television Electronic keyboard Card reader COP}' machlag Modem
Portable audio device HDD recorder Electronic piano Printer Comg O D IT terminal
Set-top box Synthesizer Scanner rojector IP telephone
Photo frame Home server PC monitor Electronic blackboard
Portable navigation system Audio compo Interactive teleconference system
IC recorder DVD player TV conference system

Electronic datebook
PDA

I : optimum model

EQUSB

Easy, high quality USB

=EEEEE

Industrial
instrument

POS system
Barcode reader
ATM

Vending machine
FA equipment
Monitoring camera
Camera application

Car accessory

Car navigation system
Car audio system

|| : Supported model

Wireless USB Function

RBAGG580BG - ~&

Wireless

Supported

5 |55

OA equipment Communication  Industrial ~ Car accessory
equipment instrument

application

Mobile Digital AV

Electronic ~ PC peripheral
device equipment i

music instrument  equipment

Part Number ckage

R8A66580BG * 100 LFBGA

Package Code
PLBGO100KA-A

The R8A66580 is the controller suitable for embedded
application, which directly changes the existing wired
USB product to the wireless USB product.

The R8A66580 is a peripheral function controller compliant
with "Wireless USB Specification Rev.1.0". It can perform
the wireless communication by combining with "MAC-PHY
interface Specification Ver.1.2" compliant PHY chip. The
features of the R8A66580 are ultra-low power consumption
and ultra-small package (5.5mm X 5.5mm). It is suitable
for the compact size and battery-driven products such as
DSC and portable player etc.. The R8A66580 succeeds
the design architecture of Renesas's USB controllers to
ensure the compatibility.

=]
@
r}
©
©
<
@
o

Block diagram
WiMedia MAC reless USB
WiMedia MAC standard Sprit Bus Transmi
.0-compliant 8-bit split bus I/F 53.3/80/1
Self Beaconing Device

UWB PHY I/F Power Source for USB Pull-up USB Host *!
WiMedia MAC-PHY Interface D+ Pull-up Power Source 1 port
standard 1.2-compliant (Supply Control) =

Encryption

PLL Frequency
AES-128CCM e 4
support by HW Multiplier Built-in
External PHY Resume Interrupt Pin
Input Terminal 1-pin polarity set, HS/FS (USB)
1 (UWB PHY resume interrupt source
by an external terminal) can be assigned LS (USB Host only)

Vbus Detector FIFO
Elccy In?;’threqusncy USB cable connection/ 32K Total)**(Wireless USB)
2 disconnection detector  2K(MAX)** 16K (Total) **(USB)

DMA Interface Built-in Resistor Endpoint (Pipe)

cl D+, D-Termination Resistor B i
(1ch:Used for both Internal - Ds, - Pulrdown Resisor (n Host Moge) & EndPeints (\i’x;'::ffssBL)’SB)
and external) D+ Pull-up Resistor (In Peripheral Mode) B
Bus Interface Low-Power Sleep State Isochronous Transfer
16-bit separate CPU bus I/F S/W Settable Supported (USB only)

Supply Voltage (V) 1/0 Voltage (V) Operating Temperature (°C) | Current Consumption (mA)
33 TBD

1.6102.0/2.7 t0 3.6 —20to0 85
*1. One stage of an external HUB can be connected (When the Full-Speed function is connected via Hi-Speed hub, the pay load of Isochronous corresponds to 188 bytes or less.)

% : New product

*2.When the Function is used, the Host cannot be used. *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *4. Total number of built-in FIFO.



The USB Host can be easily established. The USB memory,

. . keyboard, mouse and multimedia device can be communicated
Hi-Speed USB2.0 Host and Function _y v rmedia cevice can e commin
with more than one USB device at the same time.

- — y-
m@; ‘@, The R8A66597 is the USB controller that is the upper model of
the M66596. It is possible to select either a host function (up to 2

ports) or 1 port peripheral function by this model's register settings.
The host function enables the connection of an external HUB (up
to one stage *') and communications for up to 10 devices. The
Embedded Host can be easily realized and the function has been
expanded so that the On-the-Go can be realized. In addition, it is
now possible to incorporate a large variety of products thanks to
the development of products that can tolerate a wide temperature
range. This product has been developed using Renesas's original
USB-IP, and it can be smoothly integrated into a System LSI.

Block diagram

“
Clock Input Frequency ~ PLLF ncy =8 ;‘grf‘
12/24/48MHz Built-in
ISTaPEEY USB Function *2
nterrupt Pin 1 port
DMA Interface 1-pin polarity set, interrupt
2ch source can be assigned
Speed
HS/FS/LS (Host only)
.Bys Interface Vbus -
16-bit CPU Bus I/F, USB cabl Detect ton/
Separate/ cable connection

disconnection detector

Multiplex selectable

2K (Max)*® 8.5K(Total)**
Built-in Resistor

Split Bus D+, D-Termination Resistor
8-bit Split Bus I/F D+, D-Pull-down Resistor (In Host Mode) A q
P D+ Pullup Ressor (n Perpheral Mode) Encpolnt(tine)
10 Endpoints
Supported ﬁﬂm\;mlﬂla ' Power Source
icati for USB Pull-up Low-Power Sleep State
application @ D+ Pull-up Power Source SW Senablpe IsochéonousnTLansfer
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory (Supply Control) LT

device equipment  music instrument  equipment equipment instrument

“ Package Code Supply Voltage (V) 1/0 Voltage (V) Operating Temperature (°C) | Current Consumption (mA)
3.3

R8A66597FP 80 LQFP PLQPO08OLA-A 1.6 10 2.0/2.7 to 3.6 —20to 85 HS:70 FS:25

R8A66597DFP 80 LQFP PLQPO08OLA-A 3.3 1.6102.0/2.7 to 3.6 —40 to 85* HS:70 FS:25
R8A66597BG 81 LFBGA PLBGO0081KA-A 3.3 1.6 10 2.0/2.7 to 3.6 —20t0 85 HS:70 FS:25

*Wide temperature type
*1. One stage of an external HUB can be connected (When the Full-Speed function is connected via Hi-Speed hub, the pay load of Isochronous corresponds to 188 bytes or less.)
*2.When the Function is used, the Host cannot be used. *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *4. Total number of built-in FIFO.

The M66596 can establish a simple and compact
USB host system. It is suitable for the connection
with a USB memory and a portable music player.

Hi-Speed USB2.0 Host and Function

MoB6596FP/WGE/UG =&

The M66596 is a USB controller conforming to USB2.0 specifications
that are suitable for embedding applications. It is possible to select
either a host function or peripheral function by this model's register
settings. The Embedded Host can be easily realized and one-to-one
high-speed transfer with USB peripheral occurs when the USB host
function is selected. The development from the USB peripheral
equipment to the USB host equipment can be easily implemented
thanks to USB peripheral controller the M66592 and pin compatibility.
This product has been developed using Renesas's original USB-IP,
and it can be smoothly integrated into a System LS.

A

Block diagram

Clock Input PLL UﬁBp::s(
12/24/48MHz Built-in
Interrupt Pin USB Function *!
DMA Interface 1-pin polarity set, 1 port
2ch interrupt source
can be assigned
Speed
Bus Interface HS/FSILS (Host only)
16-bit CPU Bus I/F, Uss’b"; Defe‘ﬂ:crt ’
Separate/ cable connection

Muttiplex selectable disconnection detector

2K (Max)*2 5K (Total)*®
Built-in Resistor

Split Bus D+, D-Termination Resistor
8-bit Split Bus I/F D+, D-Pull (In Host Mode) int (Pipe)
D+ Pull-up Resistor (In Peripheral Mode) 8 Endpoints
Supported @ alﬂ%’lﬂﬂﬁ ' @ g Power Source for USB
application % Pull-up Low-Power Sleep State (s
D+ Pull-up Power Source S/W Settable et
Mobile Digital AV Electronic PC peripheral  OA equipment Comm_unication Industrial Car accessory (Supply Control) PP

device equipment music instrument  equipment equipment instrument

“ Package Code Supply Voltage (V) 1/0 Voltage (V) Operating Temperature (°C) | Current Consumption (mA)

M66596FP 64 LQFP 64P6X-B 1.5/3.3 1.6 10 2.0/2.7 t0 3.6 —20 to 85 HS:40 FS:18
M66596WG 64 FBGA 64FHX-A 1.5/3.3 1.6 t0 2.0/2.7 t0 3.6 —20 to 85 HS:40 FS:18
M66596UG 64 VFBGA B64FHX-C 1.5/3.3 1.6 10 2.0/2.7 t0 3.6 —20 to 85 HS:40 FS:18

*1. When the Function is used, the Host cannot be used. *2. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *3. Total number of built-in FIFO.

Hi-Speed USB2.0 Function

M6E6592FP/WG/UG
M66591GP

USB
ASSP

Sppored F |EE

Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory
device equipment  music instrument  equipment equipment instrument

Functions that cover video / music field in addition to
small package and Bulk application are mounted. The
industry leading class low power consumption is realized.

The M66591 and M66592 are Hi-Speed USB peripheral
controllers complying with USB2.0 specifications. The
M66592 furnishes low power consumption in an ultra small
5mm square package (M66592UG) that is suitable for
mobile device applications. In addition, the 8-bit split (a
DMA interface independent from the CPU bus) furnishes
high-speed communications without stressing the CPU.
These products has been developed using Renesas's
original USB-IP and each can be smoothly integrated into
a System LSI.

Block diagram

Interrupt Pin
1-pin polarity set, .
c'°°k1 Izr;g:/:‘:ml;ency interrupt source can be assigned USB Function
(M66592 Fix to polarity) 1 port

Vbus Detector
USB cable connection/

DMA Interface i i Speed
tect pee
2ch (M66592) disconnection detector RS
jichi(Messan) Built-in Resistor
D+, D-Termination Resistor
D+ Pull-up Resistor SEA )f‘";%K )T
M66592) ax)*3.5K (Total) *
Bus Interface ( ) (M66591

16-bit CPU Bus I/F,

SeparateMultiplex selectable Low-Power Sleep State 2K (Max)*! 5K (Total) **

S/W Settable (M66592)
(M66592)
Endpoint (Pipe)
Split Bus Power Source for USB Pull-up 7 Endpoints (M66591)
8-bit Split Bus I/F D+ Pull-up Power Source 8 Endpoints (M66592)
(Supply Control)
USB Power Management Isochronous
PLL Frequency Multiplier Output Function Transfer Supported
Built-in Configured Condition (M66591) (M66592 only)

Suspend Condition (M66591)

“ Package Code Supply Voltage (V) 1/0 Voltage (V) Operating Temperature (°C) | Current Consumption (mA)

64 LQFP 64P6X-B 1.5/3.3 1.6102.0/2.7 10 3.6 —20t0 85 HS: 40 FS: 18
[ meeso2we [N FBGA 64FHX-A 1.5/3.3 1.6102.0/2.7 10 3.6 —20t0 85 HS: 40 FS: 18
| mee592uc [T VFBGA 64FHX-C 1.5/3.3 1.6102.0/2.7 10 3.6 —201t0 85 HS: 40 FS: 18
80 LQFP PLQPO08OLA-A 33 1.7102.0/2.7 0 3.6 —20t0 85 184

*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. Total number of built-in FIFO.

Full-Speed USB2.0 Function

ME6291GP/HP -

Supported @ ﬁm ' @ g

application @
Mobile Digital AV Electronic ~ PC peripheral  OAequipment Communication  Industrial ~ Car accessory
device equipment  music instrument equipment equipment instrument

M66291GP 48 LQFP PLQP0048KB-A
M66291HP 52 HVQFN PVQNO0052LA-B 3.3

*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. Total number of built-in FIFO.
*3. When /0 voltage=2.7 to 3.6V, clock input is 6/12/24/48MHz. When 1/O voltage=4.5 to 5.5V, clock input is 24/48MHz.

The industry leading class high-speed USB data communications
are realized. The M66291 supports various Full-Speed
USB product applications and realizes low power consumption.

The M66291 is a Full-Speed USB peripheral controller
complying with USB2.0 specifications. It also flexibly supports
a variety of DMA modes thanks to the built-in DMA interface
(2-ch) and features selectable polarity. In addition, the
M66291 comes equipped with 2 interrupt pins that enable the
polarity settings, so various interrupt factors can be allocated
freely. The connection to a CPU with a 5V power supply is
available because the 1/0 power supply is 2.7 to 5.5V. This
product has been developed using Renesas's original
USB-IP, and it can be smoothly integrated into a System LSI.

Block diagram

USB Function

Clock Input Frequency 1 port
6/12/24/48MHz ** PLL Frequency Multiplier
Built-in
Speed
DMA Interface Fs
2ch polarity set,
8/16 bit correspondence
Interrupt Pin
2-pin polarity set, FIFO
interrupt source 1K (Max)*' 3K (Total)*?
can be assigned
Bus Interface
8/16 bit CPU
Endpoint (Pipe)
7 Endpoints
Vbus Detector
HoNEnSolce USB cable connection/
(EHUEL b disconnection detector
D+ Pull-up Power Source TS
(Supply Control) Transfer Supported

“ Package Code Supply Voltage (V) 1/0 Voltage (V) Operating Temperature (°C) | Current Consumption (mA)
3.3 15

2.71t03.6/4.5t05.5 —201to 85
2.71t03.6/4.5t05.5 —20to 85 15



Hi-Speed USB2.0 Host and Function
SH7780 Series

SH7 724

The SH7724 is suitable for the One-segment supported
PND and car navigation equipment. The playback
and the video recording of HD are also realized.

The SH7724 (SH-MobileR2R) is a 32-bit RISC microprocessor
with built-in USB Host and Function complying with Hi-Speed
USB2.0 specifications. The SH7724 enables 500MHz
operation that increasing the speed by approximately 1.3x of
that of existing product "SH7723 (SH-MobileR2)", and it also
improves the performance and functions for realizing the
HD-compliant video playback and recording. 1-port USB host
function and 1-port peripheral function can be operated at the

The SH7262/7264 is embedded with high-capacity
SRAM, Hi-speed USB controller and video display
controller. It is suitable for audio equipment, graphic

Hi-Speed USB2.0 Host and Function
SH7260 Series

P dashboard equipment and OA/ industrial instrument.
S H 7 2 62/ S H 7 2 64 ‘@ The SH7262/7264 is a 32-bit RISC microprocessor embedded
with USB Host and Function conforming to Hi-Speed USB2.0
specifications. It has FPU built-in high performance CPU core
"SH2A-FPU" and the operation is available at up to a maximum
Function operation frequency of 144MHz. The compressing and expanding

processing of audio data such as MP3, WMA and AAC, which is
required for audio applications, can be realized in higher speed

with smaller program size thanks to high signal processing
performance and ROM code efficiency. The USB module
supports all transfer types based on the USB2.0 specifications.

same time by setting the register.

Block diagram Block diagram

- D-Cache Cache RT
e 2kB USB Host *! 4way,16KB c USB Host *!
200 Fpu Mwu 'LRAM L2-Cache 2 port SH2A-FPU 1 port
MHz 16kB. 256kB URAM SCIF (8ch)
I-CacBhe 64KB
32K
USB Function RS ez USB Function *2
BSC VIOs 1 port SRAM MTU2 1 port
(asyncmemoyIF)  VPUSF e Shpixcel REIHEIEE 1MB/640KB (16bit x 5ch)
MPEG4/H.264 5y Graphic Camera IIF
SBS VCI(WMV) a0 o hator  Visual & Graphic o
(DDR I/F) Processing Unit Function Speed (16bit x 5ch) Speed
HS/FS/LS (Host only) BSC WDT HS/FS/LS (Host only)
SRAM,NOR Ssl(4ch
LCD wa By mto KEY owT JPU SDRAM, )
Controller DLL JPEG Processing Unit PCMCIA RCAN (2ch) AD(10bi0)
FIFO FIFO
+ * (x 4ch or x 8ch) 5 4
vou soF sz owo T - 2K (Max)*2 16K (Total)*® 2K (Max)*® 8K (Total)
£ 24bit Audio DSP VDC3
(D1’2Ar3 Vides in SRC (2ch)
" o C! Display cnt. i i
EtherMAC UBC TPU HUDI FC Fsl Endpoint (Pipe) ey Endpoint (Pipe)
10/100base WPT 2ch  4ch /AUD 1ch  Sound Interface 10 Endpoints Decompress 10 Endpoints
Supported seeoks| | sommcez) S Supported FLCTL SDHI
R ATaPl IS RELIS, M 0 oy il PUIM timer
application . Iszchrsonousn \ application RSPI(2ch) SIOF (1ch) (10bit x 16ch) . 's7°h's°"°usn |
ransfer Supporte e
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 1/0 Port B2 Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 110 Port TIEET R
device equipment music instrument  equipment equipment instrument device equipment music instrument  equipment equipment instrument ors

(USB-IP equivalent to R8A66597 is mounted)

Memory capacity (Byte) . Supply Voltage Operating Clock

“ Package Code [ Gagne memory | —RAM | ROMTYPe (Vec/VecQ Temperature (°C) L)
BGA

L 500

R8A77240D500BGk % 449 PRBG0449GA-A —40to 85
A 16K 1.2/3.0t03.6,1.8 0l

(USB-IP equivalent to R8A66597 is mounted)

| Memory capacity (Byte) | " Supply Voltage Operating Clock
Aumber “ Package Code G, 6 memory | — RAM | ROMTYPe (Vecnvoea) | Temperature (-C) (MH2)

R5572620P144FP %k

GELVEPTIEEEEN S| 441 | BGAPCPsipmwred) | PVBGO441KA-B 256K(L2) —20t0 70 R5572621P144FP kK
* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version % :Under development R5572622P144FP Ak —401to0 85
*1. One stage of external HUB can be connected (for the Full-Speed function connection via Hi-Speed hub, the pay load of Iso. Transfer corresponds to 188 bytes or less.)
*2. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. R5S72623P144FP %k 1088K
*3. Total number of built-in FIFO. R5S72620W144FP %%
R5S72621W144FP % % —20to 85
The SH7722 and SH7723 are suitable for multimedia :::i:zim ::E:::
Hi-Speed USB2.0 Host and Function equipment that requires high-end and low power at the Ros72624P120FP ax L RECHUIZERES
SH7780 Series same time such as One-segment supported car R5572625P144FPAX; —40t085

R5S72626P144FP k%

navigation equipment and portable media player. R5S72627P144FP Ak
R5S72624W144FP %k 704K
The SH7722 (SH-MobileR) is a 32-bit RISC microprocessor embedded R5572625W144FP k% DS
—20 to

with a USB Function conforming to Hi-Speed USB2.0. The operation is R5572626W144FP k%
avallijnble at up to 333MHz, as well as vamousj multimedia support R5S72627W144FP %k QFP 16K L 1110 1.3/3.010 3.6 144
functions such as MPEG4-H.264, 2D graphic accelerator, LCD R5S72640P144FP %k
controller, camera interface and sound I/0. The SH7723 (SH-MobileR2) R5S72641P144FP X —40t0 85
is a 32-bit RISC microprocessor embedded with a USB Host/Function R5S72642R143EEAR;
. . L . R5S72643P144FP %k
conforming to Hi-Speed USB2.0. The operation is available at up to R5S72640W144FP kK 1088K
400MHz. The SH7723 also has an FPU, the 256KB second cache and R5S72641W144FPAK
various multimedia support functions. The USB module supports all R5S72642W144FP %k —HBE
transfer types with USB2.0 specifications.
yp P! R5S72643W144FP %k 208 PLQPO208KB-A
SH7723 block diagram R5S72644P144FP %k
R5572645P144FP
G USB Host - R5$72646P144FP:: =B
core
400 I-Cache O-Cache L2-Cache 1 port (SH7723 only)
vz 0 VMU Taae Taaet zseke R5572647P144FP %k 04K
o R5S72644W144FP % %
& vios T R5S72645W144FPAX 201085
memory IF) VPUSE ppg - Shpixcel. R5S72646W144FP Ak ©
) 2D Graphic \afzﬁ;elz &
@ DBR G Processng Un Accelerator  Graphic Speed R5S72647W144FP % %
Function (SH7723: Host only) * F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version k:Under development
FLCTL *1. One stage of external HUB can be connected (for the Full-Speed function connection via Hi-Speed hub, the pay load of Iso. Transfer corresponds to 188 bytes or less.)
(NA":/E)F'“" o o e &5 G S *2. When the Function is used, the Host cannot be used.
accelerator 2K (Max)*? 4K (Total)** (SH7722) *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
& SCIF  MSIOF/SPI DMAC TMU //é)sp Function 5K (Max)* 16K (Total) (SH7723) *4. Total number of built-in FIFO.
2ch 12ch 3obxach /Equalizer/Filter
Controller
. Endpoint (Pil
moor U TP KB IS umapie g Endpomis e
10 Endpoints (SH7723)
Supported § vou ADC RTC USB20HS  SDcard SDcard TSIF
application S Isochronous
Mobile Digital AV Electronic  PC peripheral  OA equipment Communication  Industrial ~ Car accessory 1/0 Port Transfer Supported

device equipment music instrument  equipment equipment instrument
SH7722(USB-IP equivalent to M66592 is mounted) SH7723( USB-IP equivalent to R8A66597 is mounted)

. Supply Voltage Operating e
“ Package Code Gunememay| _RAM | POV TYPe (Vecveea!™ | Temperature (<) D)

R8A77220AC266BAV PLBG0417KB-A 1.15101.3/3.0t0 3.6 —201t0 70 266

s BGA  bhBcosdogan O TR L 12510 1.35/3010 36 —401085 333

64K (L) 201070

449 BGA PRBGO0449GA-A 256K (L2) 16K L 1.1510 1.3/3.0 to 3.6 401085 400

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version Y:New product

*1. One stage of external HUB can be connected (for the Full-Speed function connection via Hi-Speed hub, the pay load of Iso. Transfer corresponds to 188 bytes or less.)
*2. When the Function is used, the Host cannot be used. *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *4. Total number of built-in FIFO.



Hi-Speed USB2.0 Host and Function
SH7260 Series

SH7265/SH7205 &

5

Supported @
application

Mobile Digital AV
device equipment

pariNumber | Pin | Package | Package Code gt B mow
R5S572650P200BGk

R5572651P200BGx
R5S72652P200BGx 272 BGA

| =] =

Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory
music instrument  equipment equipment instrument

PRBG0272GA-A 16K 112K L

R5S72653P200BGx

R5S72050W200BG*
* F: Flash memory version,, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. One stage of external HUB can be connected (for the Full-Speed function connection via Hi-Speed hub, the pay load of Iso. Transfer corresponds to 188 bytes or less.)
*2. When the Function is used, the Host cannot be used. *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *4. Total number of built-in FIFO.

Hi-Speed USB2.0 Host and Function
SH7260/SH7200 Series

SH/263/SH7203 -&

s | SR NS g

Mobile Digital AV Electronic ~ PC peripheral  OAequipment Communication  Industrial ~ Car accessory
device equipment music instrument  equipment equipment instrument

R5572630P200FP
R5572631P200FP 28 QFP
R5572632P200FP

QFP3232-240Cu 16K 80K L

The SH7265 is suitable for the dissemination model of car
audio, car navigation system and the products for
multimedia equipment, and the SH7205 is suitable for the
products of consumer equipment and industrial instrument.

The SH7265/7205 is a 32-bit RISC microprocessor
embedded with 2 ports for a USB Host (2 ports) and
Function conforming to Hi-Speed USB2.0 specifications.
The SH7625/7205 is a multi-core microcontroller product
with two built-in "SH2A-FPUs", and the operation is
available at up to a maximum operation frequency of
200MHz. Since each core individually has FPU, the single
SH7625/7205 product can operate data processing of
industrial instruments or musical devices.

In addition, it has various interfaces and peripheral
functions. The USB module supports all transfer types
based on the USB2.0 specifications with a 10KB FIFO that
can be set at a maximum of 10 Endpoints.

Block diagram

| D *
SH2A-FPU USB Host
Cache Cache 2 port
(200MHz) KB 8KB po

SH2A-FPU Cann o USB Function *2
(200MHz) o e 1 port
BSC Speed
URAM URAM ==
ROSI%, F%th, DMAC 32KB 64KB HS/FS/LS (Host only)
CAN ss| EIRO
(2ch) INTC 6oh o 2K (Max)*3 10K (Total)**
AD Endpoint (Pipe)
RTC WDT  (10bitx8ch) 10 Endpoints
2DG ATAPI Isochronous
SCIF ssu )
(6ch) (2ch) (\X;E( ) Transfer Supported

(USB-IP equivalent to RBA66597 is mounted)
Supply Voltage Operating Clock
(Vee/VeeQ Temperature (°C) (MHz)

1.1101.3/3.0t0 3.6 =DDE 200

—20to 85
*New product

The SH7263 is suitable for the digital audio
equipment such as car audio and home audio,
and the SH7203 is suitable for the industrial
instrument such as sequencer and robot.

The SH7263/SH7203 is a 32-bit RISC microprocessor
embedded with USB Host and Function conforming to
Hi-Speed USB2.0 specifications. In addition to the 200MHz
"SH2A-FPU" core, 16KB cache memory and 80KB internal
RAM, the device features abundant peripheral functions
such as color LCDC, DMAC, audio interface, CDROM
decoder and sampling rate converter. The USB module
complies with all transfer types of USB2.0 specifications
and is capable of setting the 8KB FIFO up to 8 Endpoints.

Block diagram

il USB Host
1 port
Cache
SH2A-FPU SCIF
(away, 16KB) (4oh)
I°C bus USB Function *!
(4ch) 1 port
ROM-DEC MTU2
RAM ;
(64KB-16KB) (16bitx5ch) Spoed
SSU HS/FS
(2¢ch)
BSC
ROM,SRAM, woT cMT FIFO
SDRAM I/F (16bitx2ch) 2K (Max)*2 8K (Total)®
RCAN (2ch) ssi
(4ch)
Endpoint (Pipe)
LcbC AD 8 Endpoints
DMAC (10bitx8ch)
(8ch)
D/A
FLot (8bitx2ch) Isochronous
Transfer Supported
1/0 Ports

(USB-IP equivalent to M66596 is mounted)

Supply Voltage Operating Clock
(Vee/VeeQ Temperature (°C) (MHz)

1.1t01.3/3.0t0 3.6 —40to 85 200

The SH7670 is suitable for the digital audio equipment
such as DVD recorder, flat-screen television and

Hi-Speed USB2.0 Host and Function
SH-Ether Series

SH7670

audio compo and the industrial instrument such as
sequencer and monitoring camera.

The SH7670 is a 32-bit RISC microprocessor embedded with
USB Host and Function conforming to Hi-Speed USB2.0
specifications. It is embedded with 32-bit CPU core
"SH2A-FPU" and realizes the high processing function of
480MIPS when the maximum operation frequency is 200MHz.
In addition, the Ethernet controller, the host of USB2.0 and
the Function are integrated in one chip for the first time in
Renesas, so the LAN controller that has been required as an
external part and LS| dedicated to USB2.0 can be reduced.

Block diagram

Cache Ether MAC USB Host *!
(16KB) 1 port
SH2A-FPU
EDMAC
DMAC
ey (L) (2ch) USB Function *?
1 port
UBC INTC a‘zf)
Speed
HS/FS/LS (Host only)
H-UDI
DMAC
SsI (2ch) (8ch)
HIF 2K (Max)*? 8K (Total)*
2KB 2KB SD IFF

CMT (2ch)
Endpoint (Pipe)
10 Endpoints

Supported @ é § 8SC cPG rC
application Isochronous
Transfer Supported

Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 10 Ports
device equipment  music instrument  equipment equipment instrument

(USB-IP equivalent to RBA66597 is mounted)

Supply Voltage Operating b
Part Number “ Package Code [Cachememory| RAM | ROM Type* (Vee/VeeQ Temperature (°C) (MHz)
| R557670082008G |
R6576710B200BG 256 BGA  P-LFBGA1717-256 16K 32K L
| R5S7672082008G |
| R5S7673082008G |
| RsS7670001338G |
H5S576710D1338G 256 BGA  P-LFBGA1717-256 16K 32K L
R5576720D133BG
R5576730D133BG

* F: Flash memory version,, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. One stage of external HUB can be connected (for the Full-Speed function connection via Hi-Speed hub, the pay load of Iso. Transfer corresponds to 188 bytes or less.)
*2. When the Function is used, the Host cannot be used. *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *4. Total number of built-in FIFO.

Hi-Speed USB2.0 Host and Function
SH7780 Series

SH/7 764

1.1t01.3/3.1t0 3.5 —20to 70 200

1.1t01.3/3.11t0 3.5 —401to0 85 200

The SH7764 is suitable for the products for digital
audio and multimedia applications such as home
audio equipment and car navigation equipment.

The SH7764 is a high performance microprocessor embedded
with USB Host and Function conforming to Hi-Speed USB2.0
specifications, and an FPU with "SH-4A" core. The operation
is available at up to 324MHz. The CPU supports 583MIPS at
maximum, and the FPU supports single precision and
double-precision calculation, up to 2.3GFLOPS.

The SH7764 allow high-speed processing of audio codec
(WMA/MP3/AAC) and image data (2D/3D), and also, with
hardware support for vector operation and sine/cosine
operation, it allows high-speed 3D graphics processing. The
USB module supports all transfer types based on the USB2.0
specifications with a 5KB FIFO that can be set at a maximum
of 10 Endpoints.

Block diagram

SH-4A I-Cach Reb Host
-Cache  Data 1 port
324MHz MMU 32kB  Cache ~RAM -
32KB 16KB
USB Function *2
BSC 1 port
ROM, SRAM, FPU INTC
SDRAM
DMAC SRC
Speed
Gen | s HS/FS/LS (Host only)
T™U
2 -
1'; GPIO  32bit  wpT
6ch
FIFO
NAND 2K (Max)*® 5K (Total)™*
Flash
scF  ssI = Rt e
6ch controller B .
Sch 1ch Endpoint (Pipe)
10 Endpoints
Supported @ —
- . Ethe e
application MAG  SDHC 2D Digtal | op e
. _— " - " - " 1ch (e} Graphic RGB Transfer Supported
Mobile Digital AV Electronic ~ PC peripheral  OAequipment Communication  Industrial ~ Car accessory
device equipment  music instrument equipment equipment instrument

(USB-IP equivalent to RBA66597 is mounted)
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R5S72633P200FP
R5S72030P200FP 240 QFP

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. When the Function is used, the Host cannot be used. *2. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *3. Total number of built-in FIFO.

QFP3232-240Cu 16K 80K L 1.1101.36/3.0t0 3.6 —20to 85 200

R5577640N300BGk
404

PRBG0404GA-A  32KB+32KB 16K

R5S77640P300BGk

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. One stage of external HUB can be connected (for the Full-Speed function connection via Hi-Speed hub, the pay load of Iso. Transfer corresponds to 188 bytes or less.)
*2. When the Function is used, the Host cannot be used. *3. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *4. Total number of built-in FIFO.

.
Fart Number “ Package Code [ Gagno memory | _RAM | ROMType
BGA L

Supply Voltage Operating Clock
(VeeveeQ Temperature (°C) (MHz)
115101.35301036 =4010 85 324
—20t0 85

% :New product
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Full-Speed USB2.0 Function
SH7216 Series

SH7216

The speed is increased from operation of our company's
existing product SH7211 series at 160MHz to 200MHz to
realize the improvement of performance by 1.25 times.

In addition, 1MB large capacity flash memory and
high-capacity RAM are incorporated.

With the SH7216 series, 32-bit CPU core "SH-2A" is
embedded. The increase of consumption current due to
speeding up is controlled by incorporating the power
supply voltage reduction circuit and reducing the
consumption current and the single supply operation at
3.3V is realized for high-speed operation at 200MHz. The
peripheral function is embedded with PWM timer and
12-bit A/D converter, and Ethernet, USB and CAN are
incorporated as a communication module.

Block diagram

Full-Speed USB2.0 Function
SH7280 Series

SH/285/SH7286 -

The SH7285/7286 is embedded with abundant
peripheral functions such as serial interface,
multifunctional timer unit and 12-bit A/D converter.

It is suitable for AC servo, general-purpose inverter
and robot etc.

The SH7285/7286 is embedded with 32-bit CPU core "SH-2A"
realizes the operation of a maximum of 100MHz and 200MIPS
high-speed processing. It also has a built-in large-capacity flash
memory (SH7286: up to 1MB, SH7285: up to 768KB). A newly
embedded register bank allows high-speed register spilling at the
time of interrupt, and significantly improves real time performance.
Because the USB Function is based on USB2.0 and the USB
standard commands and USB state are processed nearly fully
automatically with hardware, the system development is simple.

Block diagram

SCl(4ch)
SH2A-FPU
SCIF (1ch) USB Function RAM Lt USB Function
1 port 1 port
BSC -
SRAM,NOR FG (1ch) SH-2A MTU2S
SDRAM
Lz Speed DTC Speed
GG (16bit x 5ch) FS Flash FS
(8ch)
MTU2S UBC
DTC (16bit x 3ch) CMT
FIFO FIFO
cmT 128 (Max)*" 288 (Total)*? RIS SCl 4ch woT 128 (Max)*' 288 (Total)"2
(16bit x 2ch)
RAM
128KB/96KB/
ke o e SCIF 1ch rc
it A 0
(4ch x 2Unit) Endpoint (Pipe) o Endpoint (Pipe)
4 Endpoints . 4 Endpoints.
EtherMAC CAN
€ DMAC
(Option 1ch) T (8ch)
Supported ‘ ﬁﬂﬁﬂ_j J RSP (1ch) (teh) Supported ﬁﬂ%‘ﬂﬂlﬂ | 120D D/A*
i i Isochronous Transfer i i Isochronous Transfer
appllcatlon —— Not Supported app"catlon S — Not Supported
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 1/0 Ports Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 1/0 Ports
device equipment  music instrument  equipment equipment instrument device equipment music instrument  equipment equipment instrument
* SH7286 only

. . . - 2

. 512K 64K R5F72855N100FP 10K aK 3.0103.6/451055 —20t0 85 100
(omm))  PLQPOI7ELB-A 768K 96K R5F72855D100FP n e T 3.0103.6/4.5105.5 —401t0 85 100
Y 128K R5F72856N100FP I X 3.0103.6/4.5105.5 —201t085 100
e 512K 64K R5F72856D100FP 3.01036/451055 —401t0 85 100
(oammr])  PLQPOI76KB-A 768K 96K R5F72865N100FP e — 3.0t0 3.6/4.510 5.5 —20t0 85 100
1M 128K R5F72865D100FP 19K paK 3.0103.6/4.5105.5 —401t0 85 100
e 512K 64K R5F72865N100FA EEDTELEA 3.0t03.6/4.5t05.5 —20t0 85 100
(13mm[))  PLBGO176GA-A 768K 96K R5F72865D100FA 3.0103.6/4.5105.5 —401t0 85 100
1M 128K R5F72866N100FP PLAPO176KBA 3.0103.6/4.51055 —20t0 85 100
- 512K 64K R5F72866D100FP 76 LaFP 68K oK 3.0103.6/45105.5 —40t0 85 100
(comm])  P-QPO176LB-A 768K 96K R5F72866N100FA I —— 3.0t0 3.6/4.510 5.5 —20t0 85 100
1M 128K R5F72866D100FA 3.0103.6/4.5105.5 —401t0 85 100
. 512K 64K R5F72867N100FP LR EA 3.0103.6/4.5t05.5 —20t0 85 100
(2amm))  PLQPO176KE-A 768K 96K R5F72867D100FP - R 3.0t03.6/4.5105.5 —40t0 85 100
M 128K R5F72867N100FA EEDTEEA 3.0103.6/4.5t055 —201t0 85 100
en 512K 64K R5F72867D100FA 3.0t03.6/4.505.5 —401t0 85 100
(13mmi) PLBGO176GA-A 768K 96K : F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version

176 1M 128K 301086 401085 200 ,; I:;In:l:r::erro;bgltﬁ; ;e::tla'\:bée for one pipe. The total doubles when using the double buffer mode

e sk e

PLQPO176LB-A 768K 96K

(20mm[])

™ 128K

Lorp sk oK

(2ammC))  TLQPO176KB-A 768K 96K

™ 128K

son sk e

(t3mm))  PLBEOT76GA-A 768K 96K

™ 128K

Larp sk o

PLQPO176LB-A 768K 96K

(20mm(])

™ 128K

e sk e

(oamm(])  P-QPO176KB-A 768K 96K

™ 128K

- 512K 64K

(1amml))  PLBGO176GA-A 768K 96K

™ 128K

* F: Flash memory version,, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.

*2. Total number of built-in FIFO.

% :Under development



Full-Speed USB2.0 Function and OHCI1.0 Host

SH7700 Series

SH7 763

The SH7763 is embedded with various
peripheral functions such as gigabit Ethernet
controller. It can support the network equipment,
OA and industrial instruments widely.

The SH7763 adopts "SH-4A" core and is embedded with
various peripheral functions such as gigabit Ethernet
controller, PCI bus controller, color LCD controller, security
accelerator (can be selected with lineup), USB
Host/Function (full speed). The SH7763 can support
various systems and realizes the superior cost
performance by selecting these functions as occasion
demands.

Block diagram

Full-Speed USB2.0 Function and OHCI1.0 Host

SH7700 Series

SH/7720/SH 7721

The SH7720/SH7721 is suitable for OA
equipment, industrial instrument and mobile
terminal thanks to abundant peripheral functions
such as color LCD controller, USB, and the low
power consumption.

The SH7720/SH7721 adopts "SH3-DSP" core and is
embedded with abundant peripheral functions such as
color LCD controller, SSL security accelerator (SH7720
only), USB Host / Function (full speed) and various card
interfaces. These functions can realize the high-cost
performance system and it can be applied to the mobile
terminal by utilizing the low power consumption mode.

Block diagram

MMU SCIFO/rDA

SIOF (3ch) USB Host USB Host
(16KB) 1 port 1 port
SH3-DSP XIYRAM P
SH4A roic (8KBx2) SCIFt
Cache . q
(4Way,64KB) (TS I USBr:;:llon uee SIOF (2ch) usaf:;ncnon
uBC Cache 2
DMAC (6¢h) LCDC H-UDI (aWay,2245) (N:uﬁi-bmuzzgr)
Fop! Gbit Spesd BSC Speed
#E T Eineriiac RIS resiany) ROM SRAM, omr FSILS (Host only)
akg =—  (10/100/ Burst ROM, (2bitx5ch)
ROM,SRAM, 1000Mbps) FIFO SDRAM IIF Accerator FIFO
B:rs;w RCI)LA , 544 (Double buffer), TPU 544 (Double buffer),
CME Host-shared Memory: SIM (16bitxdch) Host-shared Memory:
E-DMAC TSU(Bridge) DDR-SDRAM Space DMAC SDRAM Space of Area 3
(4ch) MMCIF (6ch)
6KB TMU
BSC ' Endpoint (Pipe) PCC (32bitx3ch) Endpoint (Pipe)
DDR-SDRAM 2KB = - 127 Endpoints (Host), RTC 127 Endpoints (Host),
0 — g 6 Endpoints (Function) Color T 6 Endpoints (Function)
Supported ﬁ% ~ (10100 Supported ﬁm LcDC INTC 10bitx4ch
pport @ SECURITY 1000Mbps) ppore D/A
application — coerald Isochronous application — AFEIF CPGIPLL (8bitx2ch) e S
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 1/0 Ports B Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory fansier supporte
device equipment music instrument  equipment equipment instrument device equipment  music instrument  equipment equipment instrument /0 Ports
Memory capacity (Byte " Supply Voltage Operating Clock Memory capacity (Byte " Supply Voltage Operating Clock
Fart Number “ Package Code  I'c;one memory [ RAm | ROMTYPe (Vec/VeeQ Temperature (°C) (MHz) Part Number Package | PackageCode [Cychememory| —mAM | ROMTYPe (Vee/VooQ) | Temperature (°C) L)
449 BGA PRBGO0449GA-A 64K 16K L 1.15101.35/3.010 36231027 —20to 75 266 HD6417720BP133CV
33 RSST76I0AY25650Y 256 CSP PLBG0256GA-A 32K 16K L 1.4101.6/3.0 to 3.6 —20to 75 133
E E R5S77631AY266BGV 449 BGA PRBGO0449GA-A 64K 16K L 1.15101.35/3.01036/23102.7 —20to 75 266 HD6417720BL133CV
% Ml Ros77632Av2668Gv  IEET BGA  PRBGO449GA-A 64K 16K L 161018580103623102 —20t075 | HD64173208P133CV_|
X7 R5$77632AY2663V . , \ . 1.15101.35/3.0t036/23102.7 266 HD6417320BP133CV 256 csp PLBGO0256GA-A 30K 16K L 1.4101.6/3.010 3.6 201075 133
* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version HD6417320BL133CV S
a N
R8A77210C133BGV
8 0C133BG 256 CSP PLBG0256GA-A 32K 16K L 1.4101.6/3.0 to 3.6 —20to 75 133 E E
R8A77210C133BAV wn
R8A77211C133BGV
The SH7760 is suitable for the electronic L 13300 256 CsP PLBG0256GA-A 32K 16K L 1.4101.6/3.010 3.6 —2010 75 133

R8A77211C133BAV

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version

Full-Speed USB (OHCI1.0 Host )
SH7750 Series

SH7 760

equipment such as simple navigation system,
POS terminal mounted on the color liquid crystal
and audio equipment.

The SH7760 is a 32-bit RISC microprocessor embedded
with USB Host with Low-Speed and Full- Speed OHCI1.0
specifications. In addition to the "SH-4" core with the highly
efficient floating point arithmetic unit, 16KB instruction cache
memory and 32KB data cache memory, the device features
abundant peripheral functions such as 65536-color LCDC,
DMAC, UART with FIFO, audio interface, 32-bit automatic
reloading timer, WDT. An external bus interface can control
FLASH, SRAM, byte control SRAM and SDRAM.

Block diagram

FPU HCAN2 (2ch) ST
oS!
1 port
SH-4 MY SCIF (3ch)
Instruction
Cache
(2way,16KB) H;ﬂgwl Speed
UBC FSILS
H-UDI
Operand HAC/SSI
BSC Cache
ROM,SRAM, (2way,32KB) FIFO
Burst ROM 12C:2ch Host-shared Memory:
Dedicated RAM 8K
PCMCIA I/F
INTC CMT (4ch)
MFI Endpoint (I_’ipe)
KB BV TMU (3ch) 127 Endpoints
(8ch)
SUF’IPOI;t'ed ‘ ‘ ’ I 1090 CPGWDT (o420 Isochronous
GRbECaton -~ - - Transfer Supported
Mobile Digital AV Electronic ~ PC peripheral  OAequipment Communication  Industrial ~ Car accessory 1/0 Ports
device equipment  music instrument  equipment equipment instrument
Memory capacity (Byte . Supply Voltage Operating Clock
parttumber | Pin | Package | Package Code | gamumitunt™ Bial ®| _ROMType (vod/Vaoa) | Temperatiire () Lhy
HD6417760BL200ADV 256 BGA PLBG0256GB-A 48K - L 1.4t01.6/3.0t0 3.6 —40to 85 200
HD6417760BL200AV 256 BGA PLBG0256GB-A 48K - L 1.4101.6/3.0t0 3.6 —20to 75 200

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version

19 20



Full-Speed USB2.0 Function and OHCI1.0 Host
SH7700 Series

SH/ 727

The SH7727 is embedded with peripheral
functions such as high-end SH3-DSP core, color
LCD controller and USB.

It is suitable for OA equipment and industrial
instruments.

The SH7727 adopts "SH3-DSP" core and is embedded
with peripheral functions such as color LCD controller,
USB Host/Function (full speed). It is suitable for OA
equipment and industrial instruments. The operation
frequency can be selected from 160MHz and 100MHz, and
the package type can be selected from HQFP and CSP.

Block diagram

MMU

Full-Speed USB2.0 Function

H8SX Family

HB8SX/1665/1655 Group

The H8SX/1665/1655 Group offers the optimum
solution to consumer, industrial and OA equipment.
It can be also applied to POS terminal and IC card
transaction terminal etc. in a combination with
Secure IC.

The H8SX/1665/1655 Group mounts high-speed "H8SX CPU" core
with a maximum operation frequency of 50MHz and incorporates
512KB/384KB large-capacity flash memory and 40KB RAM. This
H8SX/1668/1658 product group offers pin function upward
compatibility and peripheral functions such as high-speed 10bit-A/D
and 10bitD/A, are strengthened. For the USB module, because the
USB standard commands and USB state are processed nearly fully
automatically with hardware, the system development is simple.
Three types of transfer modes (Control, Bulk and Interrupt) are
supported and with a bulk Endpoint engineered with a double buffer
composition, the high-speed data transmission becomes a reality.

H8SX/1665 Group block diagram
H8SX-CPU ROM

T™MU USB Host @50MHz FLASH [RAY .
(32bit x 3ch) 1 port USB Function
SH3-DSP X/Y RAM e BSC 1 port
(8KB x 2) (16bit x 1ch) SDRAM I/F added
USB Function TPU (16-bit timer) 6ch -
1 port TPU (16-bit timer) 6¢h
e e - i - TMR (8-bit timer): S[.‘::esed
H-UDI (4way,16KB) e PPG 16bit ot :
PPG 16bit
BSC Speed WDT
ROM,SRAM, e FSILS (Hastonly) DMAC:4ch
4ch FIFO
Burst ROM SCIF(1ch) DTC 64 (Max)*' 288 (Total)*?
PCMCIA IIF 288 (Double buffer), EXDMAC:4ch s
INTC Host-shared Memory: BA N
SOECD SDRAM Space ADC10bit:4ch 10bH2C
pCC Audio Codec ADCH10bit:4ch Endpoint (Pipe)
CPGWDT Endpoint (Pipe) ' o 4 Endpoints
127 Endpoints (Host), y
AF EIF RTC 6 Endpoints (Function) SCl:6ch 12C:2ch
Supported FHii | = | Supported | (O
DMAC (8bit x 2ch) =
icati Color LCDC i Isochi it H-UDI UBC Isochronous Transfer
10bit x 6¢h, Isochronous
app"catlon ¢ ) Transfer Supported appllcatlon Not Supported
Mobile Digital AV Electronic  PC peripheral  OA equipment Communication  Industrial  Car accessory 1/0 Ports (Host only) Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial  Car accessory JTAG IF 32KHz
device equipment - music instrument  equipment equipment instrument device equipment music instrument  equipment equipment instrument Sub-clock

Memory capacity (Byte) " Supply Voltage Operating Clock
I I e e e ecpmingiey e
L

HD6417727F160CV 240 HaFP PRQP0240KC-B 16K 16K 1.75t0 2.05/3.0 to 3.6 —20to 75 160

i
F 50

R5F61665* 50FPVk 144 LQFP PLQPO0144RA-A 512K 40K 3.0t0 3.6 —20 to 75(—40 to 85)

<
N8
NN
I
»n

21

16K 16K L 1.6102.05/2.6 10 3.6 —20t075 100 144 LQFP PLQPO144RA-A 384K 40K F 3.0103.6 —20 to 75(—40 to 85) 50
-_—————_ 145 LGA PTLGO145JB-A 512K 40K F 301036  —20to75(—401085) 50
| 16K 16K L 161020526036  —20to75 100 145 LGA PTLGO145J8-A 384K 40K R 301036  —20t075(=401085) 50
* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version 120 LQFP PLQPO120LA-A 512K 40K F 3.0t03.6 —20 to 75(—40 to 85) 50

120 LQFP PLQPO120LA-A 384K 40K F 301036 —20to 75(—40 to 85) 50

Full-Speed USB2.0 Function

SH7700 Series

SH7705

Supported

application
Mobile Digital AV Electronic
device equipment

Part Numb: “

HD6417705F133B 208
HD6417705F100B
HD6417705BP133B 208

HD6417705BP100B

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. Total number of built-in FIFO.

LQFP

CSP

music instrument  equipment

Package Code

PC peripheral

PLQP0208KA-A

TTBGO0208JA-A

H|E

 USE

|

|

|

OA equipment Communication  Indust
equipment

Memory capacity (Byte,

32K
32K
32K
32K

rial  Car accessory

instrument

The SH7705 is suitable for the mobile terminal
that requires high-speed processing and low
power consumption at the same time thanks to
built-in strong power management function.

The SH7705 is embedded with abundant peripheral
functions such as DMAC, serial interface, IrDA1.0, RTC and
WDT in addition to high-end "SH-3" core and large-capacity
cache memory of 32KB. The external bus interface can be
directly connected to Flash, ROM, SRAM, byte-select
SRAM, as well as 512Mbit large-capacity SDRAM. For the
USB module, because the USB standard commands and
USB state are processed nearly fully automatically with
hardware, the system development is simple. With the bulk
Endpoint engineered in a double-buffer mode, the
high-speed transmission becomes a reality.

Block diagram

LND SCIFO/IDA USB Function
1 port
SH-3
SCIF2
Cache —
4way,32KB. ee
(4way, ) ™U I?:S
UBC (32bit x 3ch)
H-UDI
TPU FIFO
(16bit x 4ch) 64 (Max)*' 288 (Total)*?
Bsc DMAC
ROM,SRAM, (4ch)
Burst ROM
SDRAM I/F
RE Endpoint (Pipe)
CMT 4 Endpoints.
(16bit x 1ch)
AD
INTC (10bit x 4ch)
CPG/WDT Isochronous Transfer
Not Supported
1/0 Ports

. Supply Voltage Operating Clock
ROM Type (VchccQ? Temperature (°C) (MHz)
L 133

L
L
L

1.4101.6/3.0t0 3.6 —20to 75

1.4101.6/3.0t0 3.6 —20to 75 100
1.4101.6/3.0t0 3.6 —20to 75 133
1.4101.6/3.0t0 3.6 —20to 75 100

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.

*2. Total number of built-in FIFO.

*: Clarifying quality grade % :New product
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Full-Speed USB2.0 Function
H8SX Family

H8SX/1668R/1668M Group
H8SX/1658R/1658M Group ==

BEEE

OA equipment Communication  Industrial ~ Car accessory
equipment instrument

Supported ﬁ%
application

Mobile Digital AV Electronic PC peripheral
device equipment  music instrument  equipment

The H8SX/1668R/1668M Group incorporates low
voltage detection circuit and power-on reset in
addition to the functions of H8SX/1665/1655 Group.
The usability has been improved to reduce the
external parts.

The HB8SX/1668R/1668M Group and the H8SX/1658R/1658M Group
mount high-speed "H8SX CPU" core with 50MHz maximum operation
frequencies and incorporate the 1MB/512KB/384KB large-capacity flash
memory and 56KB/40KB RAM. This H8SX/1663/1653 product Group
offers pin function upward compatibility and peripheral functions such as
AD, TPU and EXDMAC, are strengthened. In addition, H8SX/1668M and
H8SX/1658M have an LVD/POR function that allows the reduction of
external parts. The system development is simple and allows the USB
module to process USB standard commands and virtually automatic USB
state using the hardware. Three types of transfer modes (Control, Bulk and
Interrupt) are supported and with a bulk Endpoint engineered with a double
buffer composition, the high-speed data transmission becomes a reality.

H8SX/1665 Group block diagram

H8SX-CPU ROM RAM
(@50Mbiz GEASH USB Function
BSC 1 port
[5/@ SDRAM I/F added
TPU (16-bit timer) 6¢h PLL
TPU (16-bit timer) 6¢ch Speed
PPG 16bit TMR (8-bit timer): FS
8ch
PPG 16bit
WDT
DMAC:4ch
FIFO
pTC 64 (Max)*! 288 (Total)*2
EXDMAC:4ch
D_AC
ADC10bit:dch 10bit2ch
ADC10bit:4ch 1/0 Port Endpoint (Pipe)
4 Endpoints.
SCl:6¢ch .
(iHUIeI] UBC Isochronous Transfer
N
TTAG I 32KHz ot Supported
Sub-clock

-
partNumber | pin | package | package coue RoMType' | SPYO | i) | i
F 50

RSP61668R S0FPY 144 LQFP PLQPO144KA-A 1M K 2010 75(—4 )
R5F61668M*50FPV 0 7 56 3.0103.6 0 to 75(—40 to 85
RSFE1664R"SOFPY 144 LQFP PLQPO144KA-A 512K 40K F 3.0t03.6 —20to 75(—40 to 85) 50
R5F61664M*50FPV : .0to 3. o 0
RSFE1663R'SOFPY 144 LQFP PLQPO144KA-A 384K 40K E 3.0t03.6 —20 to 75(—40 to 85) 50
R5F61663M*50FPV 2 .00 3. 0 0
R5F61668R*50BGV
R5F61668M*50BGY 176 BGA PLBGO176GA-A ™M 56K F 3.0t03.6 20 to 75(—40 to 85) 50
R5F61664R*50BGV
REFETROAEOEGY 176 BGA PLBGO176GA-A 512K 40K F 3.0103.6 20 t0 75(—40 to 85) 50
R5F61663R*50BGV

17 BGA PLBGO176GA-A 4K 40K F .0 to 3. —20t0 75(—40 t
FErETEES TN CY 6 G. G0176G: 38 0 3.0103.6 0 to 75(—40 to 85) 50
HSFGIESSRSOFEY 120 LQFP PLQPO120LA-A M 56K F 3.0t03.6 —20 to 75(—40 to 85) 50
R5F61658M*50FPV
RSEO1654RISORRY 120 LQFP PLQP0O120LA-A 512K 40K F 3.0t03.6 —20to 75(—40 to 85) 50
R5F61654M*50FPV
961653605V 120 LQFP PLQPO120LA-A 384K 40K F 3.0t03.6 —20 to 75(—40 to 85) 50

R5F61653M*50FPV

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Total number of built-in FIFO.

*: Clarifying quality grade

Full-Speed USB2.0 Function
H8SX Family

HBSX/1653/1663 Group ===

Supported | L] @ §

application &7
Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory
equipment music instrument  equipment equipment instrument

The H8SX/1653/1663 Group incorporates abundant
peripheral functions such as high-end H8SX CPU
core and USB communications in a compact package.
The USB communications with PC and the system
control are balances.

The H8SX/1653/1663 Group mounts a high-speed "H8SX CPU"
core with 50MHz maximum operation frequencies and incorporates
512K/384KB large-capacity flash memory and 40KB RAM. This
H8SX/1653/1663 product group offers abundant peripheral functions
such as data transfer function, SCI (Smart Card I/F, supporting
High-Speed SClI), timer, A/D, D/A. The system development is
simple and allows the USB module to process USB standard
commands and virtually automatic USB state using the hardware.
Three types of transfer modes (Control, Bulk and Interrupt) are
supported and with a bulk Endpoint engineered with a double buffer
composition, the high-speed data transmission becomes a reality.

Block diagram

HBSX-CPU ROM Clock
@50MHz FLASH RAM Oscillator USB Function
1 port
INTC SDRAM I/F added
PLL
TPU (16-bit timer) Speed
6ch FS

TMR (8-bit timer):
8ch

PPG WoT
FIFO
64 (Max)*' 288 (Total)*?
DMAC:4ch DTC
ADC DAC
it 8bit:2ch Endpoint (Pipe)
10bit:8ch 4 Endpoints
1/0 Port
SCl:6ch
[2C:2ch
Isochronous Transfer
- 32KHz Not Supported
FHuD! Sub-clock

Supply Voltage Operating Clock
Fart Number “ Package Code [ Caghe memory [ pam | ROMTYvPe’ (V) Temperature (*C) (MH2)
IF 50

R5F61653*50FTV 120 LQFP 384K 40K
R5F61654*50FTV 512K 40K

R5F61664*50FPV 384K 40K
144 LQFP PLQPO144KA-A SR AR F

PTQPO120LA-A

R5F61663*50FPV

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. Total number of built-in FIFO.

Full-Speed USB2.0 Function
H8S Family

H8S/2472 Group

Supported @ §

application %
Mobile Digital AV Electronic ~ PC peripheral  OAequipment Communication  Industrial ~ Car accessory
device equipment  music instrument equipment equipment instrument

R4F2472VBR*V 176 BGA PLBGO176GA-A 512K

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. Total number of built-in FIFO.

3.0103.6 —20 to 75(—40 to 85)

3.0t03.6 —20to 75(—40 to 85) 50

*: Clarifying quality grade

The H8S/2472 Group is a single chip MCU with built-in
Flash/RAM, which realizes Ether communications.
It can be applied as a gateway of Ethernet and USB.

The H8S/2472 Group is embedded with high-speed CPU
with 34MHz (at four times greater than 8.5MHz) operation,
512KB large-capacity flash memory and 40KB RAM. The
system development is simple and allows the USB module to
process USB standard commands and virtually automatic
USB state using the hardware. Three types of transfer modes
(Control, Bulk and Interrupt) are supported and with a bulk
Endpoint engineered with a double buffer composition, the
high-speed data transmission becomes a reality. The on-chip
emulator E10A-USB conforming to JTAGI/F is also prepared
to provide the development with a cheaper development tool.
Block diagram

Clock
H8S-CPU i ROM RAM
Oscillator USB Function
1 port
BSC INTC
Multiplier TMR (16-bit timer): 12ch
Speed
CRC calculation circuit =
TMR (8-bit timer): 2ch
DTC
14-bit PWM Timer: 4ch
FIFO
SCl:2ch 64 (Max)*! 288 (Total)*?
WDT:2ch
SCI with FIFO: 1ch
2C-Bus:
Synchronous Serial (HEEsCH Endpoint (Pipe)
Communication Unit: 1ch 4 Endpoints
AD EtherC
10bit:8ch
LPC
Boundary scan Isochronous Transfer
Not Supported
PLL 1/0 port

i
40K F 34

3.01t03.6 —20to 75(—40 to 85)
*: Clarifying quality grade
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2456/2454

Full-Speed USB2.0 Function
H8S Family

HBS/2456R/2456/2454 Group —e=

Supported @ §

application 8 ¢ L %
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory
device equipment  music instrument  equipment equipment instrument

R4F24569*VRFQV 256K 64K

R4F24568*VRFQV & 256K 48K F
R4F24565*VRFQV & 144 LQFP PLQPO144KA-A 128K F
R4S524562*VRFQV Xk — 64K L
R4S24561*VRFQV — 48K L
R4F24569*VFQV % 256K 64K F
R4F24568*VFQV % 256K 48K F
R4F24565*VFQV % 144 LQFP PLQPO144KA-A 128K F
R4S24562*VFQV - 64K L
R4S24561*VFQV - 48K L
R4F24549*VFPVk 256K 64K F
R4F24548*VFPV % 256K 48K F
R4F24545*VFPV % 120 LQFP PLQO120LA-A 128K F
R4S24542*VFPV % - 64K L
R4S24541*VFPV % - 48K L

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Total number of built-in FIFO.

The H8S/2456R/2456/2454 Group can be applied to various
applications of consumer, industrial and OA equipment
thanks to multichannel serial interface and timer unit.

In addition to the high-speed 32MHz (double speed of
16MHz) CPU, 256KB flash memory and 64KB RAM, the
H8S/2456R/2456/2454 Group is embedded with abundant
peripheral functions such as serial interface (Smart Card
I/F), 12C bus, 16-bit timer, 8-bit timer and synchronous serial
communication. The system development is simple and
allows the USB module to process USB standard commands
and virtually automatic USB state using the hardware. Three
types of transfer modes (Control, Bulk and Interrupt) are
supported and with a bulk Endpoint engineered with a
double buffer composition, the high-speed data transmission
becomes a reality. The E10A-USB on-chip emulator
conforming to JTAG I/F is also prepared to provide the
development with a cheaper development tool.

L Group block diag

Clock

H8S-CPU ROM RAM

Oscillator USB Function

1 port
BSC INTC

Multiplier WDT Speed

FS
DMAC
SCI
EXDMAC
2G-Bus:
e 128 (Max)*' 312 (Total)*2
DTC
A/D
10bit:8ch x 2 Unit
1/0 port
Endpoint (Pipe)
o '?/A 4 Endpoints
TPU (16-bit timer): 8bit:2ch
PPG ==
Isochronous Transfer
Not S rted
TMR (8-bit timer): 8ch H-UDI CHELDPO

i
R —— “ Package Code lemory capaci e; ROM Type* Suppl¥\>€oltage Tem%gf;ztalt:;g(nc) ((:I\Illol-ﬂ()
F

3.0103.6 —20to 75(—40 to 85) 32
3.0t03.6 —20 to 75(—40 to 85) 32
3.01t03.6 —20to 75(—40 to 85) 32

*: Clarifying quality grade % :New product

Full-Speed USB2.0 Function
H8S Family

H85/2212/2215/2218 Group —e=

The H8S/2212/2215/2218 Group is equipped with a strong
communication function. The power management functions
such as sleep mode and standby mode are incorporated
and these groups are suitable for the mobile equipment that
requires low power consumption at the same time.

In addition to high-speed CPU with 24MHz operation and
128KB/256KB  large-capacity flash memory, the
H8S/2212/2215/2218 Group is embedded with abundant
peripheral functions such as DMAC, serial interface, 16-bit
timer, RTC and WDT.

The system development is simple and allows the USB
module to process USB standard commands and virtually
automatic USB state using the hardware. Supports is
furnished for 4 type (H8S/2215 Group) and 3-type (H8S/2212
and 2218 Groups) transfer modes, and because the bulk
Endpoint (the H8S/2215 Group has isochronous support) is
engineered with a double-buffer mode, the high-speed data
transfer becomes a reality. Through USB, meanwhile, an
onboard rewritable flash memory version is also available.

H8SS/2218 Group block diagram

Clock

H8S-CPU Oseillator ROM RAM USB Function
1 port
B INTC
Speed
Fs
DMAC
TPU (16-bit timer): 3ch FIFO
128 (Max)*' 456 (Total)*?
SCl:2ch 2212, 2218
256 (Max)*! 1288 (Total)*
(2215)
WDT
AD
10bit:6¢ch Endpoint (Pipe)
4 Endpoints (2212, 2218),
9 Endpoints (2215)
m Boundary scan INTC
Support_ed ‘ % Isochronous
application g} ¢ | Gk Transfer Supported
Mobile Digi - . - — n H-UDI 110 port HDACl00 (2215 only)
gital AV Electronic ~ PC peripheral OA equipment Communication  Industrial ~ Car accessory Oscillator
device equipment  music instrument  equipment equipment instrument
i
HD64F2212FP 128K 12K F
HD64F2211FP
9 64 LQFP PLQP0064KC-A ZaX g h 3.0t03.6 —20t0 75(—40t0 85)* 24
HD6432211 (***) FP 64K 8K M
HD6432210 (***) FP 32K 4K M
HD64F2215RTE 256K 20K F 24/48
HD64F2215TTE 120 TQFP PTQPO120LA-A 256K 20K F —20t0 75(—40t0 85)* 24/48
HD64F2215TE 256K 16K F 301036 16/48
HD64F2215RBR 256K 20K F ' ’ 24/48
HD64F2215TBR 12 P-LFBGA PLBGO112GA-A 256K 20K F —20t0 75(—40to 85)* 24/48
HD64F2215BR 256K 16K F 16/48
HD6432215B (***) TE
H 0242221 :C E*“i TE 120 TQFP PTQPO120LA-A 16248: 186; m —20t0 75(—40to 85)*
HD6432215B (**) BR 128K 16K M 301036 16/48
112 P-LFBGA PLBGO112GA-A —20t075(—401t0 85)*
HD6432215C (***) BR 64K 8K M ¢ )
HD64F2218TF 128K 12K F
100 TQFP PTQPO100LC-A —20to0 75(—40 to 85)*
HD6432217 (***) TF 64K 8K M e .
64221651 12 P-LFBG PLBGO112GA-A 125K 12K P —201t0 75(—40t0 85)*
HD6432217 (***) BR 64K 8K M

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Total number of built-in FIFO.

*: Wide temperature type
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The M16C/6C Group mounts a high-end M16C
CPU core to realize the highest 32MHz
operation for M16C/60 series.

Up to 512KB flash memory and 31KB RAM are
incorporated.

Full-Speed USB2.0 Function
M16C/6C Series

M16C/6C Group -=

The M16C/6C Group offers the compatibility with the
M16C/6x Group. In addition to various peripheral functions,
built-in two circuits of A/D converter and a 16-bit IC/OC timer
have enriched the peripheral functions furthermore.

The system development is simple and allows the USB
module to process USB standard commands and virtually
automatic USB state using the hardware.

Three types of transfer modes (Control, Bulk and Interrupt)
are supported and with a bulk Endpoint engineered with a
double buffer composition, the high-speed data transmission
becomes a reality. For the development environment, a
single wire on-chip debugger E8a is available to make the
development process simpler by a customer.

Block diagram

PLL Sub-clock
CMFJS%IOG:L 32kHz USB Function
32MHz Three-phase 1 port
OCO(125kHz) Motor Cont
Multiplier T ASch WDT
imer A 5cl Speed
Interrupt R
Timer B 6ch SIO/UART 6ch
(12C bus/IE Bus)
Flash Memory
GRe FIFO
RAM HW-2C bus 128 (Max)*' 584 (Total)*2
10bit A/D x
Data Flash 226ch DMAC 4ch
User Boot 8bit D/AX 2ch RTC 1 week E';"E:é::)f;'spe)
LvD OnChipBebug PWM 2ch
Supported -
application | g | % POR OCO(40MHz) Timer S Isowor;)réi:sp;';aerésfer
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory 88 1/0 pins
device equipment  music instrument  equipment equipment instrument
Memory c y (Byte) . Supply Voltage Operatin Clock
Part Numb: Package Code mm ROM Type PP XV) 9 Temp%ratureg(°C) (MHz)
R5F36CAMNFB 100 PLQP0100KB-A 512K 31K 7 2.7t05.5 —20 to 85 32
RSF36CAMDFBA IV el sk sk F -
R5F36CAMNFAX 100 PRQP0100JD-B 512K [ 2.7t05.5 —20 to 85 32
RSF36CAMDFAX I lI el oK F -
R5F36CAKNFB% 100 LQFP PLQP0100KB-A 384K F 2.7t05.5 —201to0 85 32

| RsFacCAKDFBA |l e
100 LQGFP
BGEEEITCTS 100 [ LQFP [ PRQPO100JDE | 884K | 27185 —40t085

20K F 271055 —20to 85 32
IGEEEEGEE 100 LGP PLQPOTOOKB-AA 256K 2K F 271055  —401085

20K F 271055 —20t0 85 32
IGEEETRZ | q00 |[LQFP [ PRQPOT00JDB (256K 2755  —40t085

PRQP0100JD-B

R5F36CA6NFBX 100 12K 7 2.7t05.5 —201t0 85 32
RSF36CA6DFB (LIl Ee ] - S =

R5F36CAGNFAX 100 LQFP
RSFI6CA6DFA [l el

PRQP0100JD-B 128K

:New product

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Total number of built-in FIFO.

The M30245 Group is the M16C CPU core that
supports isochronous Abundant peripheral
functions such as audio interface and memory
card interface are incorporated.

Full-Speed USB2.0 Function
M16C/20 Series

M30245

The M30245 (M16C/24 Group) consists of 16-bit single-chip
MCUs with built in USB function control unit confirming to
Full-Speed USB2.0 specifications. With "M16C CPU"
embedded at the core, the M16C family is equipped with
abundant peripheral functions and high-speed processing in
addition to USB pull-up power source circuit, USB clock
generator and various USB control functions. The addition of
a multi-bit serial 1/O enables an audio interface function,
while the greater CRC calculating function enhances the
memory card interface. In addition, other steps facilitating the
audio application are implemented, making this system
simple to configure for use in memory card application fields.

Block diagram

Power Source for USB Pull-up External Memory
D+ Pull-up Power Source Memory Expansion Mode,

Microprocessor Mode USB Function
(&l Caii) (Programmable-Wait Function) 1 port
Oscillation Circuit Minimum Instruction
2 circuits Execution Time
62.5ns
DMA Controller Spesed
dch PLL Frequency Multiplier I3

Built-in
(USB48MHz generated internally)
AID Converter
10-bitx8ch CRC Calculation Circuit
Selectable from 2 circuits 1 2
Serial IO (CRC-CCITT/CRC16) TK (Max)™ 3.2 (Total)
Mutti-functionalxdch
Watchdog Timer
Timer 1 channel G 3
Multi-tunctional 16-bitx5 e

Supported ﬁm
application

Mobile Digital AV Electronic ~ PC peripheral
device equipment  music instrument  equipment

M ity (Byt i
N =i |
6 5K M 16

P;
M30245M8-XXXGP 100 LQFP PTQP0100KB-A 4K 3.0t0 3.6 —20to 85

Vbus Detector
UOlECES USB cable connection/
Input: 1 disconnection detector
Programmable 1/O: 82
Isochronous
¢ ¢ ¢ Interrupt Factor Pull-up /O Port Transfer Supported
33

OAequipment Communication  Industrial ~ Car accessory 80 (4-port unit)
equipment instrument

[EYETETCIGM 100 [ LQFP " [ PTQPOTOOKB-A [ 128K [ 10K 301036  —2008 16
M30245FCGP 100 LQFP PTQP0O100KB-A 128K 10K F 3.0t0 3.6 —20to 85 16

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Total number of built-in FIFO.
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Full-Speed USB2.0 Function
38000Series

38K0 Group

The 38K0 Group is specialized for Bulk
application with a small package.
It is suitable for one-chip USB converter with
built-in serial I/O or bus interface.

The 38K0 Group consists of 8-bit single-chip MCUs with
built-in USB functions in compliance with Full-Speed
USB2.0. The built-in 4 endpoints, external bus interfacex1,
serial 1/0Ox1, 8-bit timerx3 and A/D converter (8-channel)
enable a variety of USB functions. In addition, 38K0 Group
MCUs are suitable for USB conversion devices since the

USB2.0 Host

USB Host-IP consists of OHCI Host-IP, EHCI Host-IP and Renesas original Host-IP, which is
librarized Renesas USB ASSP. It is possible to choose a number of Endpoints and FIFO capacity

according to the system.

Block diagram

FIFO
Special memory (with modifiable size) or
external memory area available (OHCI, EHCI)
Special memory 16KByte (Max) (Renesas original)

*1. It does not support High Band Width of Isochronous and Interrupt type.
One stage of an external HUB can be connected
(When the Full-Speed function is connected via Hi-Speed hub, the pay load of Isochronous corresponds to 188 bytes or less.)

Endpoint (Pipe)
32 Endpoints (Max) (OHCI, EHCI)
10 Endpoints (Fixation) (Renesas original)

internal RAM can be accessed directly from USB and
external interfaces.

Isochronous
Transfer Supported

Block diagram

Power Source I/O Ports USB F .
for USB Pull-up nction
D+ Pull-up Power Source (LED: 4) 1 port
B e Pull-up /0 Port Speed USB2.0 Function ﬁ
DMA Specification 10 FS
U S B - | P - R
UAR‘SF%II:::II(Igync. {ateuiEeactoy UsB BuF"I:ro Max 64 @ .-@:_3 §S8 Communpi:csaﬁon Function
8-bitxich 15 (Built-in RAM is used) *'
A USB-IP is librarized Renesas USB ASSP and consists of Full-Speed and Hi-Speed types. It is
AD Cc_mverler e e Endpoint (_Plpe) . . . .
10-bitx8ch s 4 Endpoints possible to choose a number of Endpoints and FIFO capacity according to the system.
IE 4KByte (Max) (FS)
16KByte (Max) (HS)
Support_ed ' Timer PLL Frequency Multiplier i i
application 0 0 4 ¢ 0 { 80 uiin Isochronous Endpoint (Pipe)
- — - - - — - (with Prescaler) (USB4§MH1 generated Transfer Supported 16 Endpoints (Max) (FS)
Mobile Digital AV Electronic ~ PC peripheral OA equipment Communication  Industrial ~ Car accessory internally) 8 Endpoints (Max) (HS)
device equipment  music instrument  equipment equipment instrument
0 Clock Isochronous
em capaci e; Supply Voltage eratin oc Transfer Supported
Parthumber | Pin | Package | Packags Code | MY CSRESMNE) | o typer PP | Temperature (-C) (riz)
M38K07M4L-XXXFP 64 LQFP PLQP0064GA-A 16K 1K M 3.00 to 5.25 —201to0 85 12*2
M38K07M4L-XXXHP 64 LQFP PLQP0064KB-A 16K 1K M 3.00t0 5.25 —20to 85 12*2
M38K09F8LFP 4 LQFP PLQPO0064GA-A 2K 2K F f 2 —2 12*2 I
38KO09F8| 6: Q QP0064G 3 3.00 to 5.25 0 to 85 USBZO (480 Mbps) Suppor—tlng
M38KO09F8LHP 64 LQFP PLQP0064KB-A 32K 2K F 3.00t0 5.25 —20t0 85 12*2

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. This is the oscillation frequency that can be connected to external. For the internal clock, use 6MHz at 3V, and 6MHz or 8MHz at 5V.

low-capacitance surge absorption Zener diode

Compound USB Hub of Hub + function
Abundant peripheral functions are embedded to
realize Hub + function application equipment
with one chip.

HZM6 . 2/68Z4M FA (MPAK-5, 4 elements),
HZM62/68Z4 MV\/A (MPAK-3, 2 elements),
RKZ6ZZ4M FAK-l_/R K6 . 8Z4KT (VSON-5; 4 elements),
HZD62/68Z4 (SFP, 1 element),

HZI_62/ 6824 (EFP, 1 element)

Full-Speed USB2.0 Function and Hub
38000 Series

38K2 Group

The 38K2 Group consists of 8-bit single-chip MCUs with
built-in USB Hub + USB functions in compliance with
Full-Speed USB2.0. The built-in down stream portsx2, 6
endpoints (USB functions: 4, USB Hub: 2), external bus
interfacex1, serial 1/0x1, 8-bit timerx3 and A/D converter
(8-channel) enable a variety of USB Hub + USB functions.
In addition, 38K2 Group MCUs are suitable for USB
conversion devices since the internal RAM can be
accessed directly from USB and external interface.

Protecting an electric equipment and an electron device from ESD surge in
a high-speed signal transmission path.

Block diagram

m;gs:‘:‘lf:p 0 Ports USB Function + USB Hub
D+ Pull-up Power Source (LED: 4) 1 port+ (2-downstream port) VR=3.5V — | — | —||— | — |20 pA
Reverse leak current
VR=5.5V — 1 [3100 B P8 F— P A
Busal.git&r:ace Pull-up 1/O Port Spesed
S 10 E
DMASpediea o VRoy 24 — 40 45 — 40 45 pF
— Junction capacitance [ENoEESCTVIEP) elements
Serial I/0 — = — =
UART/Clock Sync. Interru?; Factor Uillﬂafgger slenIems 4.0 4.0 pF
8-bitxich (Built-in RAM is used) *'
(Pipe) C=150pF
A/D Converter h 2 Endpoints (Hub), !
10-bitxBch e 2 Encpets (Funcion) ESD* — o300 g — — 8 — — kv
reverse impression
Supported E) Timer PLL Frequency Multiplier *2 Value per one element *3 Based on IEC61000-4-2 / Judgment with reverse leak current
application “ prd itin Isochronous
\ | | L L L (with Prescaler) (USB48MHz generated Transfer Supported
Mobile Digital AV Electronic ~ PC peripheral  OA equipment Communication  Industrial ~ Car accessory internally)
device equipment music instrument  equipment equipment instrument
Memory capacity (Byte, i
Parthumber | pin | Package | package code [N | powryper | SRR | o obering o, | GRS
M38K27M4L-XXXFP 64 LQFP PLQP0064GA-A 16K 1K M 3.00 to 5.25 —20to 85 12*2
M38K27M4L-XXXHP 64 LQFP PLQP0064KB-A 16K 1K M 3.00t0 5.25 —201to0 85 12*2
M38K29F8LFP 64 LQFP PLQP0064GA-A 32K 2K F 3.00 to 5.25 —20to 85 12*2
M38K29F8LHP 64 LQFP PLQP0064KB-A 32K 2K F 3.00t0 5.25 —20to0 85 12*2

* F: Flash memory version, L: ROM-less version, M: Mask ROM version, O: One-time PROM version
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode. *2. This is the oscillation frequency that can be connected to external. For the internal clock, use 6MHz at 3V, and 6MHz or 8MHz at 5V.
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- Development environment for getting the most from Renesas microcontrollers

Cand C++ compilers

Renesas Development Environment

@I http://www.renesas.com/tools

development b= )
environment and E ddleware and drivers
CASE tools E

Powerful alliances with a wide variety of partner vendors
Renesas backs up customer system development efforts with full support services

Emulators

Programmers

I Renesas Integrated Development Environment

http://www.renesas.com/hew

Seamless system development provided by Renesas' High-performance Embedded Workshop

The Renesas development environment links the

tools necessary for application development,

including compilers and debuggers (emulator
software), and supports the development process,

from coding through verification, in a single application.
Since this environment provides consistency across the
various tools used provided at each stage in the
development process, development proceeds smoothly
as though these multiple functions were provided by a
single tool.

Compiler package
— Compiler
—9 Simulator

—0 Real-time OS

@An easy to use GUI that is the same for all
Renesas microcontrollers

@Software tools and documentation can be
upgraded easily over the internet

@Coordination with products (such as CASE tools)
from partner companies

—@ On-chip debugging emulator

Screen Image of the High-performance
Embedded Workshop —0

Full-spec emulator

User system

I Emulator Lineu P http://www.renesas.com/emulation_debugging

@Wide range of lineup of emulators that can be selected for your purpose @Easily operatable from High-performance Embedded Workshop

On-chip Debugging Emulators

E10A-USB E8a
The with an t-performance ratio The emulator that can be used to program the flash memory

@The emulator is capable of evaluating a users system in electric @This product package includes a set of development tools, such as an integrated
properties as close as a final product. development environment, an emulator debugger, a compiler package free
@The emulator is USB bus powered and thus external power supply is not evaluation version, and flash development tool kit free evaluation version.
needed. @The emulator is capable of evaluating a users system in electric properties
@®PC Interface: USB as close as a final product.
@The emulator is USB bus powered and thus external power supply is not needed.
@PC Interface: USB

@D http://www.renesas.com/e10a_usb @D http://www.renesas.com/e8a

Full-spec Emulators Compact Emulator

E200F E6000H : E6000 M38000T2-CPE
-
s
<3
= =
The E200F emulator is a high performance emulator with on- Highly-functional emulator that provides efficient debugging environment Compact in-circuit emulator has many functions and is affordably priced.

@This product package includes a set of development tools, such
as an integrated development environment, an emulator
debugger, and a compiler/assembler free evaluation version.

@The compact emulator that supports full-scale development
with advanced functions such as real-time trace

@PC interface: USB

chip debugging emulation and bus trace functions. @Enhanced emulation functions such as C language
@Real-time emulation with a maximum operating frequency of source level debugging, trace and break

MCU is available @PC Interface: USB
@PC interface: USB

@D http://www.renesas.com/e6000h @D http://www.renesas.com/cpe

http://www.renesas.com/e6000

@D http://www.renesas.com/e200f

http://www.renesas.com/fdt

I Flash Development Toolkit

@ Microcontroller flash memory can be programmed by connecting the E8a and using the Flash Development Toolkit.
In addition, when a USB boot microcomputer is used, it is possible to connect a PC to a microcomputer directly with USB. For information on the target MCUs,

refer to the lists on the next page.
usB o __H » I .

Flash Development E8a (ROE00008AKCE00)

PC Toolkit = USB device
USB

Development Tools for SuperH Family

Mcu Software tool Hardware tool
P . Programming tool
Serie o mEs C/C++ Compiler Package *3 Economy.model High performanoe model ez programring
eries roup (4ITRON) 9 p -chip em Full-spec emulator User system interface board Options software,adapter board)
environment bundled) (emulamr software bundled)'s *6 (emulator software bundled) or evaluation chip unit
*
SHIZEY HI7750/4
SH7763 (ROR40775TXW02w)*1 - -
H SH7724(SH-MobileR2R) A * or HI7300/PX
77 1+
SHZE0 SH7723% (R RUBLY T ROE0200F2EMU ROE0200FOETU00*11
* 0E0200 00 (External bus trace unit)
SH7722% AT (E200F)*7 ROE0200FOEPUOO
(ROR50730PXWO01w)*1*2 HS0005KCUO01H/02H _ (Extended profile unit) _
SH7750 SH7760 HI7750/4(ROR40T75TXWO2w)"1 (E10A-USB)
SH7727 Note: The emulator software for
SH7724 group is under development
SH7721 HI7700/4
SH7700 SH7720 (ROR40770TXWO02w)*1 - -
SH7705
SH-Ether SH7670%
ROE572160VKK00'9 **1eva\ua1\un chip unit)
+ROE0200F1CKL1 1%%
(user system interface common cable) (SXS?E,Z;OE?D%EL{JQ‘% Flash Development Toolkit
HI7000/4 HS0005KCUO1H/02H Ro%ggggg 1_57»4 goo + ROEB721670FK10'10%* ROE0200F1 ETU0012 (ROCO000OFDWO4R) %%
ROR40700TXWO02w)*1 (E10A-USB) (user system interface conversion board for PLQP0176KB-A (external bus trace unit)
SH7216% % SH7216%* ( ) Note: The emulator software Note: The emulator software.  [Prevous cods FATEV) or REST2IGTOFLIDION:  ROECSGE TSRO (BMBy(;) PR )
is under development is under development (user system interface conversion board for PLQPO176LB-A (emulation memory unit o
[Previous code: FP-176AV]) or ROES72167CBG10*10%*  or ROEO200F1MSRO1 (16MByte) *12 E8a(USB) *15*16
(user system interface conversion board for PLBGO176GA-A (emulation memory unit)
[Previous code: BP-176])
+ CIC++ Compiler Package _ _
SH7205% HI7200MP(ROR50720MXWO1w)*1 for SuperH Family HS0005KCU04H (E10A-USB)
(MISRA C supported*4) ROE0200FOEPUO0
(extended Erome unit)
ROE0200F1ETUOO
SH7200 SH7203 ROE0200F1EMUO00 (external bus trace unit)
(E200F) *7*8 ROE0200F1MSRO0 (8MByte)*9
(emulation memory unit)
or ROE0200F1MSR01(16MByte)*9
(emulation memory unit)
HI7000/4 HS0005KCU01H/02H _ _ = —
SH7262%, SHT264%* | (301240700 TXWO2W)*1 (E10A-USB)
ROE0200FOEPUO0
(extended profile unit)
e o HOE02?0F1 ETU00"9
0E0200F1 00 (external bus trace unit)
SR Shizzes (E200F) 78 ROE0200F1MSRO0 (BVByte)'S
(emulation memory unit)
or ROE0200F1MSR01(16MByte)*9
(emulation memory unit)
SH7265% HI7200/MP(ROR50720MXWO1w)*1 HS0005KCU04H (E10A-USB) - -
ROE572800VKK00 *9 (evaluation chip unit) ROE0200F1ETU00 *12 Flash Development Toolkit
e + ROE572850CFK00*10 (external bus trace unit) D =
SH2ss) (user interface board for PLQPOTA4KA-A ROE0200FOEPUO0 (ROCO00OFDWO4R)
SH7280 HI7000/4 HS0005KCU01H/02H ROE0200F1EMUO00 [Previous code: FP-144LV]) or ROE5728600FK00'1 0 (extended profile unit) HS0008EASF5H
(ROR40700TXW02w)*1 (E10A-USB) (E200F) *7*8 (user interface board for PLQP0176KB-A ROEQ200F1MSRO00 (8MByte) *12 RS2320)"1314
[Previous code: FP-176EV) or HOE5728600FL00’10 (emulation memory unit) (D)
SH7286% (user interface board for PLQPO176LB-A or ROE0200F1MSRO1 (16MByte) *12 o
[Previous code: FP-176AV]) (emulation memory unit) E8a(USB)15'16
Development Tools for M16C Family
Mcu Software tool Hardware tool Programming tool*20
0 - i
Series Gronn (p’?“ll'-ggN) C Compiler Package *3 On-chip debl:gglng emulator Full-spes_ emulator (flash programming software, adapter board)
M16C/60 M16C/6C* M3T-MR30/4 C compiler package for R8C, M16C Family (R&2CMazcM1iecy21  E8a (ROEOO008AKCEOO) *17 Flash Development Toolkit *19 (E8a emulator is required for programming)
M16C/20 M16C/24(M30245) (ROR30600TRWO2wWE)*1 (MISRA C supported *4) - PC4701U*18 + M30245T3-RPD-E 20
Development Tools for H8SX and H8S Families
MCcuU Software tool Hardware tool Programming tool
il Economy model High-performance model
X RTOS CConpmEacouels Flash writin
Series Group (1ITRON) (integrated development  On-chip debugging emulator Full-spec emulator User cable or user system Opiicns Software 9 Adapter board
5*6 interface board
HS1653ECN61H
HESEE HS1650EPHG0H"23 (for PTQPO120LA-A [Previous code: TFP-120])
(E6000H)
HS1664ECHB1H
faBS KIEES TR (for PLQPO144KA-A [Previous code: FP-144L]) Devz:g;?n - il
LR . for PLOPOTAAKAA (Provous cade: FP1ddL TookITS ™ gga(U58) 15716
Note: The package deal type (i ARSI CT (AP
name above is HS1650EPH160H-U HS1658RECN61H
185X/1600) QEHESXICoSH HS0005KCUO1H/02H (for PLQPO120LA-A [Previous code: FP-1208])
(E10A-USB)
Note: For eval alng{_nd ions except ADC Flash (';Ssoggggﬁzsm
luating functi XCE - *3*
H8SX/1665 (1us conversion mode) and 10-bit DA output, Deve!‘lpmi[} o
E6000H for e HBSX/1668R group can be Used. - Toolkit*19 £8a (USB)*15
Note:F i T i LADC HS0008EASF5H
te: For evaluating functions except RS-232C) *13*14
H8SX/1655 (1ps conversion mode) and 10-bit DA output, { 0()
000 P E6000H for the H8SX/1658R group can be used. E8a(USB)*15*16
++ Compiler _
H8S/2472 , H8S/2462 (RoR41600TXWOTW)  Package for H8SX,
H8S, HB Family (debug MCU board for PLQPO144KA-A
(MISRA G supported *4) [Previous code: FP-144LV]) <HSOOOBE/)\SF5H
or ROE424548PFK00 *22 — RS-232C) *13*14
LSS/2400 nggﬁ: (debug MCU board for PLQPO120LA-A o
[Previous code: FP-120BV]) E8a (USB)*15
or ROE424548PFK01 *22 N F:a,sh .
q evelopment
(debug MCU board for PLQP0120KA-A) Toalt 19
(for PTQPO1 ooL"t‘:sxiz[;eE(;N61 e TFP 00G]) gy, 0000
H8s/2218 & i anous oo EMS12H (Extended
HS0005KCUO1H/02H el =il Or HS221BECBE2H 4MB memory board)
(E10A-USB) (E6000) (for PLBGO112GA-A [Pvewous code: BP-112]) HS0008EASF5H
+ vt
HS2212ECH6 — (RS-232C) *13"14
H8s/2200 Hes/2212 HS6000EIUO2H (for PLQPOOB4KC-A [Prevlous code: FP-64E]) or
(USB-Adapter) E8a (USB) *15*16
HSD(()OSKCU01 H>/02H (o HLSAZ%\WIEE,RECNMH TFP-120) HS6000
E10A-USB Note: The package deal type (for 0120l revious code: 120])
H8s/2215 P g yp
Only the H8S/2215R, name above is HS2214EP162H-U HS2215RECB62H e, Azeﬂ‘(olzr;‘g%
H8S/2215T corresponds (for PLBGO1 1ZGA -A [Previous code: BP-112])
Development Tools for 740 Family
Mcu Software tool Hardware tool
Series Group _ Assembler Package *3 C McuU Package type of target Brogtamminglioct
38K0 M38K09RFS PLQP0064KB-A [Previous code: 64P6Q-A] (64-pin 0.5mm-pitch LQFP)
38000 M3T-SRA74 M38000T2-CPE*17 or *20
38K2 M38K29RFS PLQPO064GA-A [Previous code: 64P6U-A] (64-pin 0.8mm-pitch QFP)
N *: evaluation icense for one host machine w-="5': evaluation license for up to five host machines w="A': evaluation icense for up to ten host machines w"K': mass production license for up t0 1,000 user systems w="": mass producion license, no limit on the number of user systems
w="Z": mass production license, no limit on the number of user system, with kemel source code"2. HI7300/PX supports SH-4A and SH4AL-DSP microcomputers.'3. The compiler package includes integrated (High: , compiler,
assembler, simulator debugger and other items. The assembler package includes integrated Higl Workshop, TM), assembler, simulator debugger and other items."4. MISRA C rule inspection function is added by installing the separate\y

available MISRA C rule checker SQMilint (type name: ROC00000SCWO1R).*5. HS0005KCUO1H only uses H-UDI function of devlce HS0005KCUO2H uses H-UDI function and AUD function of device. However, in case of the device of H8S family, HS0005SKCUO2H can implement only the debug
using H-UDI function. Only the flash memory version is supported and the ROM-less mode cannot be used.*6. The user interface cable HSO00SECKO1H (option) is prepared for the connection to Mictor38pin connector for HS0005KCUO2H.*7. A host interface (USB cable) is bundled.8. You can
use it with system configuration of on-chip configuration.*9. A trace cable (ROE0200FOACCO0) is necessary. When you attach more than one optional product, only one trace cable is used.*10. An evaluation chip unit is necessary.*11. A trace cable (ROE0200FOACCO0) is bundled.*12. An
evaluation chip unit, a trace cable and a user interface board are necessary.*13. The programming software is not bundled. Please purchase one separately.*14. HS0008EASF4H can be also used.*15. With E8a (type name: ROEO0008AKCEQD), an evaluation version (for free, without support) of
Flash Development Toolkit (type name: ROCO0000FDWO4R) is bundled as software. For and mass prodk , please purchase the product version (for value, with support) separately.”16. HS0008EAUF1H can be also used as a USB adapter board.*17. Software for
emulator (i High-pe a Workshop, emulator debugger, evaluation version of compiler, evaluation version of Flash Development Toolkit) is included (evaluation version is free, without support). However, the evaluation version of Flash
Development Toolkit is not included with MBBOOOTZ CPE. For the bundled software, a old product or old version may be bundled depending on the shipment time. The latest version can be downloaded from internet (for free). http:/www.renesas.com/download*18. The latest version of M16C
PC4701 emulator debugger can be downloaded from internet (for free). http://www.renesas.com/download*19. For Flash Development Toolkit (type name: ROCO0000FDWO4R), the product version (for value, with support) and the evaluation version (for free, without support) are available.*20.
Programmers made by various partner vendors are prepared.“21. C compiler package for R32C series, C compiler package (M3T-NC308WA) for M32C series and C compiler package (M3T-NC30WA) for M16C series and R8C family are bundled*22. The E10A-USB emulator can be used for
the system development using the terminal for user debug interface (H-UDI) and the dual-purpose terminal by using the debug MCU board.*23. When it is not connected to the user system, the user interface board is necessary. *New product % Under development

3rd Party Programmer Manufacturers

http://www.softecmicro.com/ support_apl@renesas.com (Renesas Solutions Corp.)

http:// X io.com 3
Data I/O Corporation ttp://www.dataio.col SMH Technologies [E-mail e Sunny Giken Inc. PE-mail) T ST el s
Flash Support . u . Sophia Systems http://www.sophia-systems.com/ Wave Technology http://www.wavetechnology.co.jp/en/contact.html
Group, Inc. Lo iisoicolb sliomi=ci ity Co., Ltd. (D intsales@sophia-systems.co.jp Co., Ltd. (EHD e_sales@y1000.com

N | ttp:/fwniw. minato:co.[p/en/index.htm SUISEI ELECTRONICS  http/www.suisei.co.jp/index_e.html Yokogawa Digital | hitp:/iwww.yokogawa-digital.com/en/NETIMPRESS. html
" EED int-support@minato.co.jp SYSTEM CO., LTD.  (ZHD support@suisei.co.jp Computer Corporation () info-impress@yokogawa-digital.com
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USB Development / Evaluation Products

Renesas supports you build demo boards for the trial USB driver and for evaluation of your system development.
With these demo boards added to your development environment, USB protocol control is no longer necessary.
The end result easier and faster system development.

They also strongly support our customers' USB system development through our agreements with partner vendors.

I Layer configuration of USB driver
Outline of function

Application -User application inherent in system

-Software library required for realizing functions of

LlEeleEre the system such as video, image, audio and file system

USB driver

USB device class firmware -USB device class driver conforming to

-USB hardware control driver
(Enumeration, device status management and
data communications are realized)

USB basic firmware

Hardware -USB device

I USB Driver Correspondence Table

Function Host
Type name USB basic USB device class firmware USB basic USB device class firmware
firmware HID Mass Storage Comm. Printer firmware Mass Storage HID
SH7722 o+ =
SH7723 O o+
SH7203/SH7263 (@) * * o o
SH7205/SH7265 O * * (@) o~
SH7262/SH7264 O * * (@) A
SH7670 O * * (@) A
SH7285/SH7286 O*2 A O
SH7216 o (@) © O O -
SH7705 o*2 ©) (@) (@)
SH7727 o2 ©) (©) ©) ©)
SH7720 o*2 ©) (@) (@) ©)
SH7760 — ]
SH7763 (O ©) (€] (©) ©)
H8SX/1653 o © O O
H8S/2456 02 (@) ©) (@) (©)
H8S/2472 02 (©) (€] ©) (©)
E g H8S/2212,H8S/2218 O (@) (@) @) O
Y H8S/2215 o (¢) (¢ o o
M16C/6C O (@) @] @] O -
M30245 O
38K0,38K2 © O
M66291 O O
M66591 O
M66592 O aN A
Me6596/REA6E597  O°1 5 o o (Tl i o O rascss o)
R8A66580 A\ (USB Wireless USB) *1 A (use)*!

©: Sample (free of charge) O: On sale A: Under development * : Under consideration —: N/A

Memo

(Note) *1. Only OS-compliance version is provided. For the item without a mark (without 1), only OS-noncompliant version is provided. *2. USB Basic Firmware is included in each USB Device Class Firmware.
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EVALUATION
BOARD
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I Demo Board/Evaluation Board

POK572630D001BR<SH7263 Evaluation Board >

Equipped with hardware required
to evaluate the SH7263 USB,
LCDC, SSI and other functions of
the SH7263. Standard
embedding of USB interface,
LCD module interface, audio
interface, and other advantages
and is suitable for advanced
development of USB application products such as digital audio
devices. In addition, all I/O ports of SH7263 are connected to the
expansion connectors, enabling simple evaluation of peripheral
functions and H/W expansion.

I Demo Board/Evaluation Board

SH7721 Solution Engine Light
SH7727 Solution Engine Light

Evaluation board embedded with
the H/W for evaluating built-in
USB, LCDC, SIOF and other
functions of SH7720 and SH7727.
The environment where main OS
such as xITRON and the on-chip
debugger connection run is ready.
Connection with various USB
ASSP utility boards (*1) is possible
through relay board M3A-ZA53. It is also possible to use it as an easy
program evaluation board in combination with a simple monitor program.

This board is a product of Hitachi ULSI Systems Co., Ltd.
*1: Option : M3A-0032, M3A-0037GO1, M3A-0038G01, M3A-0039, M3A-0040

HSB8S2215RST <H8S/2215 Group Evaluation Board>
HSB8S2215ST <H8S/2215 Group Evaluation Board>
HSB8S2218ST <H8S/2218 Group Evaluation Board>
HSB8S2212ST <H8S/2212 Group Evaluation Board>

These boards contain the
H8S/2215, H8S/2218 and
H8S/2212 group, and it is
possible to use them as an easy
program evaluation board in
combination with a monitor
program. Emulator connection is
possible and the flash chip is
loadable. In addition, the USB starter's kit is also available as an
evaluation kit.

M3A-8K02 <38K0 Group/38K2 Group Evaluation, Development Board>

Evaluation/development board for the
38K0 Group and 38K2 Group.
Embedded with circuits needed for
USB function and USB hub,
application of the external circuit use
universal board (G04) facilitates simple
development and evaluation of USB
systems. Replacing the two-board set
upper surface boards (G02, G03) makes it possible to conduct inspections with
both flash-chips and debuggers. Since it is possible to exchange Vcc = 5V/
3.3V, and USB rewriting/serial rewriting of flash memory with an easy
switch, changes in peripheral setup can be performed in a short time.

SH7722 Solution Engine

Evaluation board embedded with
the H/W for evaluating the
H.264/MPEG4 dynamic picture
image, camera, USB, LCDC, SD
Card, and other functions of
SH7722. An environment where
a main OS, such as a uITRON or
WindowsCE, can function and
the on-chip debugger can connect as ready.

It is also possible to use this as an easy program evaluation board in
combination with a simple monitoring program. This board is a
product of Hitachi ULSI Systems Co., Ltd.

Full-Speed MCU

HSB8SX1653F, HSB8SX1654F <H8SX/1653 Group Evaluation Board>
HSB8SX1663F, HSB8SX1664F <H8SX/1663 Group Evaluation Board>

Evaluation board for CPUs
equipped with the H8SX/1653 or
1663 Groups. Application as a
program evaluation board by
connecting a full emulator or an
on-chip emulator. This board is a
product of Hokuto Denshi Co.,
Ltd.

M3A-0245 <M16C/24 Group M30245 Evaluation Board>

Equipped with hardware required to
evaluate USB and other peripherals
functions of M30245. Loading of
emulator connection or a flash-chip
is possible. The board M3A-7754*1
for pitch conversion board can be
connected and program rewriting of
a flash-chip is easy. Moreover, since
the connector which can be used to expand the universal board etc. is
supported, the functional evaluation according to the use is possible. It can
be used as an easy program evaluation board in combination with a simple
monitor program. *1: Option

I Demo Board / Evaluation Board

M3A-0032<M66291GP Utility Board>

A utility board embedded with the
H/W required for M66291GP and
USB communication. Two PCB
connectors (13-pin x 2-line) are
prepared for microprocessor
connection. This connector is
compatible with other Renesas
USB ASSP utility boards, and is
easily connectable to systems using Renesas USB ASSP. This
comes equipped with a 12-MHz quartz-crystal oscillator, USB
connector, test pin, and jumper SW for bus mode selection
(expansion function of the M66291GP).

M3A-0038G01<M66592FP Utility Board>

A utility board embedded with the
H/W required for M66592FP and
USB communication, and
including controlled D+/D- line
impedance matching. Features
two built-in PCB connectors (25-
pin x 2-line) for MCU board and
split bus connections. These
connectors are compatible with other Renesas USB ASSP utility
boards, and easily connectable to systems using Renesas USB ASSP.
This comes equipped with a 24-MHz quartz-crystal oscillator, USB
connector, test pin, and jumper SW for interface power supply change.

M3A-0040<R8A66597FP Utility Board>

A utility board embedded with the
H/W required for RBA66597FP and
USB communication and including
controlled D+/D- line impedance
matching. Features two built-in
PCB connectors (25-pin x 2-line)
for MCU board and split bus
connections. These connectors are
compatible with other Renesas USB ASSP utility boards, and are easily
connectable to systems using Renesas USB ASSP. This comes
equipped with a 24-MHz quartz-crystal oscillator, USB connector, test
pin, and jumper SW for interface power supply change.

I Demo Board / Evaluation Board

M3A-0033<Renesas USB ASSP Evaluation Motherboard>

CPU board with a simple
debugger embedded with
M16C/80. By combining it with
various USB ASSP utility boards
(*1), all Renesas USB ASSP can
easily be evaluated. It comes
equipped with M16C/80, 10
MHz, a RS-232C driver, and
interface connector for PC.

*1. Option:M3A-0037G01, M3A-0038G01, M3A-0039, M3A-0040
Bundle:M3A-0032

Full-Speed/Hi-Speed USB ASSP

M3A-0037G01<M66591GP Utility Board>

A Utility board equipped with the
H/W required for M66591GP and
USB communication, and
including controlled D+/D- line
impedance matching. Features
two built-in PCB connectors (25-
pin x 2-line) for MCU board and
split bus connections. These
connectors are compatible with other Renesas USB ASSP utility
boards, and easily connectable to systems using Renesas USB ASSP.
This comes equipped with a 24-MHz quartz-crystal oscillator, USB
connector, test pin, and jumper SW for interface power supply change.

M3A-0039<M66596FP Utility Board>

A utility board embedded with the
H/W required for M66596FP and
USB communication, and including
controlled D+/D- line impedance
matching. Features two built-in
PCB connectors (25-pin x 2-line)
for MCU board and split bus
connections. These connectors are
compatible with other Renesas USB ASSP utility boards, and are easily
connectable to systems using Renesas USB ASSP. This comes
equipped with a 24-MHz quartz-crystal oscillator, USB connector, test
pin, and jumper SW for interface power supply change.

USB ASSP Evaluation Tool

M3A-ZA53<for SuperH Solution Engine>
Converter Board for USB ASSP Utility Board

Relay board for evaluating
Renesas USB ASSP from the
SuperH Solution Engine™ using
various USB ASSP utility boards
(*1). It can be used in combination
with the processor system Solution
Engine™ (*2) and various USB
ASSP utility boards.

*1. Option: M3A-0032, M3A-0037G01, M3A-0038G01, M3A-0039, M3A-0040
*2. Option: SH7727, SH7721

(An instance)
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Notes:
1. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes

=

warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.

Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.

You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.

. All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this

document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )

Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.

. When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability

of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.

. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications

or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

. You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,

movement power volta?e range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

. In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as

swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.
. Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have

any other inquiries.
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