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RENESAS

Devices -

Sony Corporation
Stereo IC Recorder
(ICD-SX77/67)
using M66592

=

Tohoku Ricoh Co., Ltd.
Barcode Label Printer
(Marvelio® TP4030)
using M66592

Mitsubishi Electric Corporation
Fingerprint matching
processor (DTLmk4)

using M30245

Fuji Photo Film Co., Ltd.
Digital Camera FinePix F710
using M66591

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

Pioneer Corporation
Plasma TV

(North America:PDP-5010FD, Europe:PDP-LX508D)
using M66596

I|I Roland Corporation
_-": Synthesizer (V-Synth GT)
i using R8A66597

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

Fostex Company
“ Digital Multitracker (MR-8HD)
using M66592

WACOM Co., Ltd.
Interactive Pen Display(Cintig)
using M30245

Fuji Photo Film Co., Ltd.
Digital Camera FinePix S7000
using M66591

Brother Industries, Ltd.
Sewing & Embroidery (PR600II)
using SH7727

Roland Corporation
Digital Ground (RG-7-R)
using SH7727

OLYMPUS Imaging Corp.
Digital Camera (x-10 DIGITAL)
using M66291

Roland Corporation
Sampling Workstation
(MC-808)
using M66291

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

Hitachi, Ltd.
HDD/DVD Hybrid Camcorder(DZ-HS500)
using M66592

Sewing & Embroidery (Innovis4000)

— W

Sony Corporation
IC Recorder (ICD-SX77/66)
using M66592
Hitachi-Omron Terminal Solutions, Corp.
Finger Vein Authentication device
using M66291

i

Roland Corporation
Audio Capture (UA-101)
using M66592
Brother Industries, Ltd.

using SH7727
™

OLYMPUS Imaging Corp.
Digital Camera (E-1)
using M66591

OLYMPUS Imaging Corp.
S IC Recorder (WS-331M)
using M66592
Sony Corporation
IC Recorder (ICD-ST40)
using M66291

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

- HORI Co., Ltd.
-

Controller for Xbox
(FIGHTING STICK EX)
using 38K2

Sony Corporation
Fingerprint Identity
Token "PUPPY"
FIU-850-N03, 860-N03
using M66592

USB advances to a new stage!

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

The USB specification established to connect the PC peripheral equipment is currently used for a number of different products in various
using M66592

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.



Various USB device expansions and superior development
environments strongly supports customer's product development.

Full product lineup

Renesas USB product lineup has expanded to wireless USB devices in addition to USB microcomputers and USB ASSPs.

System proposition

Renesas USB also creates an original IP library and we can offer suitable system to our customers.

Development support
We prepare F/W for all devices. In addition, with strong alliances among various partner vendors,
we can provide excellent support for customers during development of their USB systems.

The Renesas USB

can play an important
role in many scenarios.

Peripheral Host

] I-Speed — Entertainment Mobile
usB2.0 -
32bit MCU
16bit MCU
Full-Speed
B2. _ _
ey =)

32/16/8bit MCU

H8SX/H8S/M16C/740
Family




Various Renesas USB device

I Renesas USB device Website

http://www.renesas.com/en/usb

Renesas USB device Website provides you with the latest technical information,
which is useful to customers in selecting the right Renesas USB device or

developing their system in a time-efficient manner.

Various searches

Document download

Product expansion

Lineup

Please use this contact information for technical
inquiries, etc.

[peree———

Please use the various search functions.

The hardware manual, the software manual,
etc., are available for download.

Information regarding each device can be
accessed from the expansion plan, too.

Relevant documents, such as application notes,
etc., in addition to the product specifications of

each device, are also available for downloading.

| usB AsSP Road Map

Wireless USB

Hi-Speed USB2.0

PERFORMANCE

ISO Equipped,
Low-power Consumption,
Small Package

U
[ usaris P |

USB-IP Development

o US3
__veesor

Bulk Application,
Small Package

Enhanced Functions

Full-Speed USB2.0

e e e

— Hi-Speed Host

=
R8A66597*
voosos Toad. 8A66597" |

Hi-Speed 1-to-1 Host/
Peripheral function

USB HOST IP Development

% :New product % :Under development

& -G

2Port Hi-Speed Host/
1Port Hi-Speed Peripheral,
Corresponding to HS/FS/LS and
WTR*' optional

*1. Wide temperature type

m USB HOST IP Development

m USB-IP Development

I Fuli-Speed Function M Hi-Speed Function M Renesas Original Host

T —

| USB MPU Road Map  superti ™ Famiy

% :New product % :Under development

SH7265**

Hi-Speed USB2.0 -

* 4
SH7263* |4
SH7203* SH7652**

SH2A-FPU 200MHz

Host + Function + LCDC SH7670**

SH7205**

SH7764** 324MHz
SH7722*

SH2A-FPU 200MHz
Host + Function
+ Ether

SH7763*

SH4AL-DSP
333MHz

Full-Speed USB2.0

Low-Speed USB2.0

SH-4 200MHz SH-4A 266MHz
Host + LCDC HCAN2 Host + Function +
_@ Gbit Ether + PCI

> SH7720 —) SH7721*

SH3-DSP 160MHz
. SH3-DSP 133MHz SH3-DSP 133MHz
po=tgiinetionhdlGRE Host + Function + Without SSL
\ LCDC + SSL

| SH7705 | Fonation
SH7705 SH7285* el

SH-3 133MHz

Low-power Consumption \
SH3-DSP 100MHz,

SH7641 Large-capacity RAM,

Multiple-function

I Full-Speed Function [l Renesas Original Host
I Hi-Speed Function Il OHCI Host

*1: SuperH™ is a trademark of Renesas Technology Corp.

I usB MCU Road Map (M16C, H8SX, H8S, 740 Family)

%% Under development

— 32bit MCU
H8SX/1658R** [l H8SX/1668R** ESileye [sle qeuiiai
Bulk application specialized SEIMUFCT SIS
Builtin 1C bus. H8SX/1653 [l H8SX/1663 [yittar ok
— 16bit MCU

¥R Bulk application specialized
H8S/2472 Ether, built-in I°C bus

Bulk application specialized .
u icati ialized |l gt V04 WA version

w
g l':-/lli:llt'i:plicht:‘lodnpoint H8S/2215 — H8S/2218 E_LIJ%( Application Specialized
o©
E Strengthened FIFO, @ @
o Peripherals,3V, m Bulk application specialized
uw Eétrﬁ[r)gilb?:s RGP AVA R7C built-in single chip

— 8bit MCU

=(T:
m Bulk Application Specialized,
Small Package, Single-chip

Compound Hub

I —
©

I Full-Speed Function M Hi-Speed Function
I Full-Speed Hub




I Selection Map

BUSB ASSP

Package

80-pin LQFP
81-pin LFBGA

64-pin LQFP
64-pin FBGA
64-pin VFBGA

80-pin LQFP

48-pin LQFP
52-pin VQFN

Operation Voltage (V)

Power Source 3.0 to 3.6.
/0 1.6t0 2.0/
271036

Power Source 1 : 1.35 to 1.65,
Power Source 2 : 3.0 to 3.6,

110 1.6 to 2.0/
271036

Power Source 3.3 to 3.6,
1/01.7 t0 2.0/
2.7t03.6

Power Source 3.3 to 3.6.
1102.7 10 3.6/
451055

Operating

Temperature (°C)

—2010 85
—40to 85*"

—201t0 85

—2010 85

DMA interface

2ch

1ch

2ch

PLL

Frequency
multiplying circuit

Other Functions

16-bit CPU bus interface
(For address/data bus, there are
separate type and multiplex
type options)

8-bit split bus interface

8/16-bit CPU bus interface

spec Speed

Host or Function *2
Hi-Speed/
Full-Speed/
Low-Speed (Host only)

Host or Function*?
Hi-Speed/
Full-Speed

B2.
e Hi-Speed/
Full-Speed

Full-Speed

*1: Wide temperature type *2: Exclusive use for Host and Function *3: Total number of built-in FIFO *4: Maximum number of bytes allowing transmissions to and from just one endpoint. Using the double buffer mode doubles transmission capability.

BUSB MCUs

Group Package

449-pin BGA
| 240-pin QFP
SH7763* 449-pin BGA
J— 208-pin LQFP
208-pin CSP
240-pin CSP
SH7641 256> LFBGA
32bit SH7720 256-pin CSP(17mm[J)
SH7721 256-pin CSP(11mmL)
SH7760 256-pin BGA
HB8SX/1668R** 144-pin LQFP
HB8SX/1658R** 120-pin LQFP
H8SX/1663 144-pin LQFP
H8SX/1653 120-pin TQFP
100-pin TQFP
o
16bit H8S/2212 64-pin LQFP
64-pin QFN
H8S/221 120-pin TQFP
112-pin BGA
H8S/2218 100-pin TQFP
112-pin BGA
opner
8bit 64-pin LQFP
38K2 (0.5mm pitch/0.8mm pitch)

Operation Voltage (V)

1.15 to 1.3V(266MHz),

1.25 to 1.35V(333MHz)/

3.0103.6V(1/O)

1.1t01.3/
3.0 to 3.6(I/0)

1.1101.8/
3.010 3.6(1/0)
2.3102.7(DDR)

1.4101.6/
3.0 to 3.6(I/0)

1.75 10 2.05/
3.6(1/0)(160MHz)

1.7101.9/
3.0 t0 3.6(I/0)

1.4101.6/
3.0103.6(1/0)

3.0t03.6

3.00t05.25

Operating

Temperature (°C)

—201to0 70/
—40to0 85

—20 to 85/
—40 to 85

—201t0 75

—401t0 75

—20t0 75

—20to 75/
—401t0 85

—20t075
(—40 to 85)*

—20t0 75

—20t075
(-40 to 85)*"

—201t0 85

DMA interface

USB function
DMAC x 6ch

USB function
DMACx8ch

USB Host
DMACx6ch

DMACx4ch

USB Host
DMACx4ch
DMACx4ch
WDT.INTC

USB Host
DMACx6éch

USB Host
DMACx8ch

EXDMACx4ch
DMACx4ch
DTC

EXDMAx2ch
DMAXx4ch
DTC

DMACx4ch
DTC

DMAx4ch

DTCx85ch
E-DMACx1ch
(for Ether net)

DMAx4ch

DMAXx4ch
DTCx85ch

DMAXx4ch

DMAXx4ch

/O Ports

149

99

107

105
104

164
117

70(MAX)

101

84

101

84

76

128

37

75

69

44(4)2

Other Functions

H.264/MPEG4 codec
JPEG codec
LCDC, NAND Flash I/F
camera I/F, IIC, SCIF

LCDC
NAND Flash Interface
I>C Bus, CAN

Giga Ethernet Controller
PCI Bus Controller LCDC,
Security Accelerator, MMCIF,
RTC, IrDA, I°C Bus

RTC.IrDA
DSP, LCDC, Built-in RTC

I2C Bus

DSP, LCDC, SSL
Accelarator (SH7720)
MMCIF, RTC, IrDA, I’.CBus

LCDC, I2C Bus
Audio interface

[2CX2ch
Bus Interface, PPG
SDRAM I/F, Sub-clock circuit
E10A compliant

[2CX2ch
Bus Interface, PPG
E10A compliant

I2CX2ch
Bus Interface, PPG
SDRAM I/F, Sub-clock circuit
E10A compliant

[2CX2ch
Bus Interface, PPG
E10A compliant

E10A compliant

Ether Net I2Cx6ch,

synchronous serial communication x1ch

CRC operation circuit
Bus interface, E10A supported

Sub-clock circuit
E10A compliant

Bus interface
Bus interface E10A supported
Bus interface

Sub Clock circuit
E10A supported

CRC calculation circuit (2 types)
Sub Clock circuit

Bus Interface

*1: Wide temperature type *2: LED Drive Port *3: Total number of built-in FIFO *4: Maximum number of bytes allowing transmissions to and from just one endpoint. *5: Exclusive use for Host and Function

spec Speed

Hi-Speed
Function

Hi-Speed
Host or Function*>

Full-Speed
Function & OHCI Host

Full-Speed

Full-Speed
Function & OHCI Host

Full-Speed

Full-Speed
Function & OHCI Host

OHCI Host

Full-Speed
UsB2.0

Hi-Speed
Full-Speed

Full-Speed

Full-Speed Hub

Transfer type

Control, Interrupt,Bulk,
Isochronous

Control, Interrupt,Bulk

Control, Interrupt,Bulk,
Isochronous

Transfer type

Control,Interrupt,Bulk,
Isochronous

Control
Interrupt,Bulk

Control,Interrupt,Bulk
(Isochronous:Host only)

Control,Interrupt,Bulk

Control,Interrupt,Bulk
Isochronous

Control,Interrupt,Bulk

Control,Interrupt,Bulk
Isochronous

Control,Interrupt,Bulk

Control,Interrupt,Bulk
Isochronous

Endpoints

10pipes
(Endpoints)

8pipes
(Endpoints)

7pipes
(Endpoints)

7Endpoints

Endpoints

8Endpoints

Host:127Endpoints
Function:6Endpoints

4Endpoints

Host:127Endpoints
Function:4Endpoints

4Endpoints

Host:127Endpoints
Function:6Endpoints

Host:127Endpoints

4Endpoints

9Endpoints

4Endpoints

9Endpoints

4Endpoints
2Endpoints(Hub) +

4Endpoints(Function)

USB Function
Data Buffer

Built-in FIFO
(Total 8.5K bytes)**
(Max 2048 bytes)**

Built-in FIFO
(Total 5K bytes)**
(Max 2048 bytes)*

Built-in FIFO
(Total 3.5KByte)*®
(Max 512Byte)**

Built-in FIFO
(Total 3KByte)*®
(Max 1024Byte)**

USB Function
Data Buffer

FIFO 4KByte Double buffer

FIFO 8KByte Double buffer

Host-shared memory:
SRAM, SDRAM

FIFO 544Byte
Double buffer
Host-shared memory:
XY RAM space

FIFO 288Byte
Double buffer

FIFO 288Byte Double buffer

Host-shared memory : SDRAM space

FIFO 288Byte
Double buffer

FIFO 544Byte Double buffer
Host-shared memory : SRAM,

SDRAM, XY RAMspace

Host-shared memory :
Internal RAM 8Kbyte

FIFO
Total 288Byte
Max 64Byte

FIFO
Hi-Speed Total 1224Byte

Max 512Byte

Full-Speed Total 328Byte

Max 64Byte

FIFO
Total 288Byte
Max 64Byte

FIFO
Total 456Byte*®
Max 128Byte

FIFO
Total 1288Byte*®
Max 265Byte**
FIFO
Total 456Byte*?
Max 128Byte**
FIFO
Total 3.2KByte*
Max 1024Byte**
FIFO

Developed in built-in RAM

Max 64 Bytes**

Hi-Speed Function

Other Functions

Built in USB Pull-down

Vbus
Detector

Resistor (In Host Mode), ~ USB Output Resistor
Builtin USB Pullup (In Full-Speed)
Resistor (In Peripheral Mode) E,’U'“,'n USB.
Termination Resistor
(In Hi-Speed)
Built in USB Pull-up
Resistor
USB Pull-up Power
Qutput Pin

Power Management Output Pin

USB Pull-up Power
Output Pin

% :New product

Application

DVD recorder, Mobile
infomation terminai,
Set top box,
Audio equipment,
DSC, DVC Printer,
Storage equipment

Musical instrument,
Printer, Scanner,
Modem, Portable phone,
DVC, DSC,
other PC peripheral devices

% :New product % :Under development

Other Functions

With USB Pull-up
Control Terminal

Vbus
Detector
USB pull-up control is a
general purpose /0

With USB Pull-up
Control Terminal

With USB Pull-up Vbus
Control Terminal Detector

With USB Pull-up

Control Terminal Vbus

Detector

USB Pull-up
Power Output Pin

. Full-Speed Function

M oHe Host

Application

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

Audio Equipment
Car Audio Equipment
Industrial Equipment

Network Equipment
IT Terminal
Digital Appliance

DSC,DVC,
Printer,FAX
FAX, Printer, DSC,
AV equipment terminal
Video, Printer, FA,
monitor camera
FAX,Printer for DSC,
IP-phone,
Mobile display terminal
Simple Navigation, FA
POS, AV Equipment

POS
Scanner

POS
Scanner

POS
Scanner

POS
Scanner

Notebook PC,
Memory card reader,
other PC peripheral

devices

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

Printer, Scanner,
other PC
peripheral devices

Digital Audio Other PC
Peripheral Devices

Other PC
peripheral devices

. Renesas Original Host

R8A66597

M66596

M66591/M66592

SH7722

SH7263
SH7203

SH7760

SH7763

SH7720
SH7721

SH7727

SH7641

SH7705
H8SX/
1668R

H8SX/
1658R

H8SX/
1653/1663

H8S/2172

H8S/2472

H8S/2212
2215/2218

M16C/24
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Hi-Speed USB2.0 Host and Function

* Wide temperature type

USB Host
USB Hi-Speed
(Control, Interrupt,Bulk,
Isochronous) ,2port

RBA6659/FP/DFP" /G

Maximum Number of Endpoint

USB Function

USB Hi-Speed Connectable Functions 10pipes (Endpoints)
(Control,Interrupt,Bulk, 10 Functions
Isochronous) (Can connect up to

1 step of external HUB*')

The R8A66597 is the USB controller that is the upper model of
M66596. It is possible to select either a 2-port host function or a 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 and the On-The-Go can be easily realized, the
function has been expanded. 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 is
equipped with various functions that reduce the external circuit, so that
a smaller external elemental device and space-saved mounting can be
enabled.

The peripheral function on this model is compatible with the M66592.
In addition, the ultra small 5mm square package (R8A66597BG) offers
suitability for mobile device applications. Because the regulator (3.3V
— core power supply) is incorporated, it can be operated by 3.3V
single power supply.

In addition, the R8A66597 has been developed using Renesas's
original USB-IP, and it can be smoothly integrated into an System LSI.

Iirr
I LT

Clock Input FIFO DMA Interface
Frequency 2KByte (MAX)** 2ch

!

= JIirr
—= :
Jonnnr

So—
<7/

12/24/48MHz 8.5KByte (TEJtaI)"3
A7 -a-#

Bus Interface Split Bus Power Source PLL Frequency Interrupt Pins Supply Voltage Vbus Detector
16-bits CPU Bus I/F, 8-bits Split Bus I/F for USB Pull-up Multiplier 1-pin polarity set, interrupt 3.3V Power Supply, USB cable connection/
Separate/Multiplex selectable D+Pull-up Built-in source can be assigned 1/O Power Supply disconnection detector
Power Source (Supply Control)
Built-in Resistor Low-Power Package
D+, D-Termination Resistor Sleep State 80-pin QFP
Rt S/W Settable 81-pin LFBGA
D-+Pull-up Resistor(In Peripheral Mode)
*1. When connected by the Full-Speed function via the Hi-Speed hub, the payload of 188 bytes or lower will be supported for Isochronous type.
*2. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*3. Maximum number of built-in FIFO
. Supply Voltage 1/0 Voltage Operating Current Consumption
Part Number Pin Package Package Code ) W) Temperature (°C) (mA)
R8A66597FP* 80 LQFP PLQPO08OLA-A 33 1.6 t0 2.0/2.7 to 3.6 —20t0 85 HS:70 FS:25
R8A66597DFP** 80 LQFP PLQPO008OLA-A 3.3 1.6 10 2.0/2.7 to 3.6 —40 to 85* HS:70 FS:25
R8A66597BG** 81 LFBGA PLBG0081KA-A 33 1.6 10 2.0/2.7 t0 3.6 —20t0 85 HS:70 FS:25

* : Wide temperature type %: New product Y% : Under development

@M3A-0040: R8A66597FP Utility Board

@M3A-ZA53: Converter Board for USB ASSP Utility Board
@M3A-0033: Renesas USB ASSP Evaluation Motherboard

» Please see P35 for details.

HI-Speed USB2.0 Host and Function

USB
ASSP

The M66596 is a USB controller conforming to USB2.0 specifications
that are suitable for embedding applications.

During register setup, the Host and Function or peripheral function can
be selected. The supported transfer speeds are Hi-Speed transfer and
Full-Speed transfer, and one-to-one Hi-Speed transfer with USB
peripheral occurs when the USB Host and Function is selected.

The Embedded Host can be easily realized.

The full lineup of functions reduces the number of external circuits and
is also equipped to enable a reduction in external elements and allow
space-saving mounting. In addition to lowering power consumption, the
ultra small 5mm square package (M66596UG) is suitable for mobile
device applications. The M66596 is pin-compatible with USB peripheral
controller M66592 and, consequently, expansion from a USB
peripheral device to a USB Host device is made simple.

In addition, the M66596 has been developed using Renesas's original
USB-IP, and it can be smoothly integrated into an System LSI.

Tol 1
(Endpoint CLt
| I 1T
USB Host USB Function Maximum Number of Endpoint Clock Input FIFO DMA Interface
USB Hi-Speed USB Hi-Speed Connectable Functions 8pipes (Endpoints) Frequency 2KByte (MAX) *' 2ch
(Control, Interrupt,Bulk, (Control, Interrupt,Bulk, 1 Function 12/24/48MHz 5KByte (Total) *
Isochronous) Isochronous)
4 - /1/ <=
I * S = ¥
E H nnnr 1=
Bus Interface Split Bus Power Source PLL Frequency Interrupt Pins Supply Voltage Vbus Detector
16-bits CPU Bus I/F, 8-bits Split Bus I/F for USB Pull-up Multiplier 1-pin polarity set, interrupt 1.5V,3.3V Power Supply, USB cable connection/
Separate/Multiplex selectable D+Pull-up Built-in source can be assigned 1/0 Power Supply disconnection detector
Power Source (Supply Control)
Built-in Resistor Low-Power Package
D g e Sleep State 64-pin LQFP, FBGA, VFBGA
(In Host Mode) S/W Settable
D+Pull-up Resistor(In Peripheral Mode)
*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Maximum number of built-in FIFO
: Pack Pack Supply Voltage 1/0 Voltage Operating Current Consumption
Part Number Pin P L] P ge Code V) ) Temperature (°C) (mA)
M66596FP 64 LQFP 64P6X-B 1.5/3.3 1.6t02.0/2.7 to 3.6 —20to 85 HS:40 FS:18
M66596WG 64 FBGA B64FHX-A 1.5/3.3 1.6t02.0/2.7 t0 3.6 —20 to 85 HS:40 FS:18
M66596UG* 64 VFBGA 64FHX-C 1.5/3.3 1.6102.0/2.7 t0 3.6 —20to0 85 HS:40 FS:i18

: New product

@M3A-0039: M66596FP Utility Board

@M3A-ZA53: Converter Board for USB ASSP Utility Board
@M3A-0033: Renesas USB ASSP Evaluation Motherboard

* Please see P35 for details.




Hi-Speed USB2.0 Function

M66591GF/
M66592FPG/G

USB Function Endpoint Clock Input FIFO
USB Hi-Speed 7pipes (Endpoints) Frequenc 512KByte (MAX) ** 3.5KByte (Total) ** (M66591)
(Control, Inter(rupt,Bu\k, Isochronous) (M66591) 12/24/48MHz. 2KByte (MAX) *" 5KByte (Total) * (M66592)
M66592.

8pipes (Endpoints) (M66592
(Control, Interrupt,Bulk) (M66591 pes(E: A )

/ USB
ASSP

The M66591 and M66592 are USB peripheral controllers embedded
with a Hi-Speed/Full-Speed transceiver, compliant with USB2.0
specifications, and can operate in both Hi-Speed transfer mode and
Full-Speed transfer mode.

The M66592 is a USB peripheral controller that furnishes low power
consumption in an ultra small 5mm square package (M66592UG)
that is suitable for mobile device applications.

The M66592 supports all transfer types of USB2.0 specifications with
a 5KB FIFO that can be set at a maximum of 8 Endpoints. In
addition, the 8-bit split bus (a DMA interface independent from the
CPU bus) furnishes high-speed communications without stressing
the CPU.

The M66591 is a peripheral controller in a small package that is
specialized for bulk application. The 3.5KB FIFO can be set at a
maximum of 7 Endpoints.

The M66591 and M66592 have all been developed using Renesas's
original USB-IP and each can be smoothly integrated into an System
LSI.

bl

Bus Interface Split Bus
16 bits CPU Bus I/F 8 bit Split Bus I/F
Separate/Multiplex selectable (M66592)
(M66591)

4—@
DMA Interface

2ch (M66592)
1ch (M66591)

A"

Interrupt Pins
1-pin polarity set, interrupt
source can be assigned
(M66592 Fix to polarity)

)

) (Me8591)

= Irr
-
nnnr

Power Source PLL Frequency
for USB Pull-up Multiplier
D+Pull-up Built-in
Power Source (Supply Control)

\\V ‘

Supply Voltage
3.3V Power Supply,
1/0 Power Supply, (M66591)
1.5V, 3.3V Power Supply,
1/O Power Supply, (M66592)

=% 5

Vbus Detector Built-in Resistor Low-Power
USB cable connection/ D+, D-Termination Resistor 3|eeP State
disconnection detector D+Pull-up Resistor S/W Settable

(M66592) (M66592)

<

Package
80-pin LQPP(Me6591)
64-pin LQFP, FBGA, VFBGA (M66592)

USB Power Management
Output Function
Configured Condition (M66591)

SusEend Condition SM86591)

*1. The number of bytes settable for one pipe. The total doubles when using the double buffer mode.
*2. Maximum number of built-in FIFO
*3. EP1-2=Bulk, 512 Byte double-buffer EP3-4=Bulk, 512 Byte single-buffer EP5-6=Interrupt in 64 Byte single-buffer

Part Number Pin Package Package Code Suppl];‘);oltage
M66591GP 80 LQFP PLQP0O08OLA-A 3.3
M66592FP 64 LQFP 64P6X-B 1.5/3.3
M66592WG 64 FBGA 64FHX-A 1.5/3.3
M66592UG* 64 VFBGA 64FHX-C 1.5/3.3

I/0 Voltage Operating Current Consumption
) Temperature (C) (mA)
1.7t0 2.0/2.7 t0 3.6 —201to0 85 184
1.6t02.0/2.7 t0 3.6 —20 to 85 HS:40 FS:18
1.6102.0/2.7t0 3.6 —20 to 85 HS:40 FS:18
1.6t02.0/2.7 t0 3.6 —201to0 85 HS:40 FS:18

*: New product

@M3A-0037G01:M66591GPUtility Board
@M3A-0038G01:M66592FPUtility Board

@M3A-0033: Renesas USB ASSP Evaluation Motherboard
@MB3A-ZA53: Converter Board for USB ASSP Utility Board

m Please see P35 for details

Full-Speed USB2.0 Function

M66291GFP/HP

Jirr
1T

ASSP

The M66291 is a USB peripheral controller in compliance with the
Full-Speed USB2.0 and equipped with Full-Speed transceiver. It
supports all USB2.0 transfer types with the 3KB FIFO settable to a
maximum of 7 Endpoints. It also 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, selectable polarity, and interrupt source options. Connection to
a CPU with a 5V power supply is available because the 1/0 power
supply is 2.7 to 5.5V. The M66291 was developed using Renesas’ s
original USB-IP, and it will be able to smoothly integrate System LSI.

«7-
-

DMA Interface

USB Function Endpoint Clock Input FIFO BUS Interface Power Source
USB Full-Speed 7Endpoints Frequency 1KByte (MAX) *! 2ch poldrity set, 8/16 bits CPU for USB Pull-up
(Control, Interrupt,Bulk, 6/12/24/48MHz*3 3KByte (Total) *2 8/16 bit correspondence D+Pull-up
Isochronous) Power Source (Supply Control)
rr 7
S A CaS
Junnr |
PLL Frequency Interrupt Pins Supply Voltage Vbus Detector Package
Multiplier 2-pin polarity set, interrupt 3.3V, 1/02.7 t0 3.6V/ USB cable connection/ 48-pin LQFP,52-pin VQFN
Built-in source can be assigned 4.510 5.5V disconnection detector

*1. Maximum number of bytes allowing set to just one Endpoint. Using the double buffer mode doubles transmission capability.
*2. Total number of built-in FIFO
*3. When I/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.

: Pack Pack Supply Voltage 1/0 Voltage Operating Current Consumption
Part Number Pin F g\ F ge Code V) V) Temperature (C) (mA)
M66291GP 48 LQFP PLQP0048KB-A 3.3 2.7t03.6/4.5t05.5 —201t0 85 15
M66291HP 52 VQFN PVQNO0O052LA-A 3.3 2.7t03.6/4.5t05.5 —201t0 85 15

@M3A-0032: M66291GP Utility Board @M3A-ZA53: Converter Board for USB ASSP Utility Board
@M3A-0033: Renesas USB ASSP Evaluation Motherboard

» Please see P35 for details




Hi-Speed USB2.0 Function

SH7 780 Series

SHr722

b

Cache Memory and

The SH7722 is a 32-bit RISC microprocessor embedded with a USB
Function conforming to Hi-Speed USB2.0 specifications. The operation
is available at up to 333MHz, as well as various multimedia support
functions such as accelerators with MPEG4+H.264, and 2D graphics,
an LCD controller, a camera interface, and sound /O, as core
functions, plus CPU- and DSP-expanded functions of SuperH
architecture.

The USB module supports all transfer types with USB2.0 specifications
with a 4KB FIFO that can be set to a maximum of eight Endpoints.

The SH7722 is suitable for multimedia equipment that simultaneously
requires high performance and low power, such as one-segment
supported auto navigation equipment or portable media players.

J-o

~ BNV~

USB Function Vbus Detector FIFO MMU VPU JPU

USB Hi-Speed USB cable connection/ 4KByte Built-in RAM 4Way 128Ently H.264/MPEG4 JPEG
(Control,Interrupt, Bulk, disconnection detector FIFO 64KByte Cache Encode / decode Encode / decode
Isochronous) 8 Endpoints 16Kbye RAM

LCDC DMA Controller Serial IO General-purpose Bus State Controller SDRAM Dedicated Watchdog Timer

TFT Response 6 channels FIFO-equipped Serial InterfaceX2ch Timer Flash, ROM, Page ROM, Controller 1 channel
16.67 million Color Display Clock Sync. SerialX1ch 32bitX2 SRAM, PCMCIA (X32/X16) SDRAM
UART/Clock Sync. X3ch 16bitX4 (X64/x32/X16)

RTC H-UDI 1/0 Ports Supply Voltage Package

1 channel JTAG 149 Internal: 1.15to 1.3V BGA449
Clock/Calendar Debug Interface External: 3.1 to 3.6V

. Cache Built-inRAM  Clock  Minimum Instruction Supply Voltage Operating Power Consumption
(RET3 (I (AL FEELELD (R G (Byte) (MHz)(MAX) Execution Time (ns) ) Temperature (C) (mW/MHz)
266 1.15t0 1.3/3.0t0 3.6 —20t0 70
R8A77220AC266BGV* 449 BGA PRBGO0449GA-A  64KB/128KB 333 19 19510 1.35/3.0 10 3.6 — 401085 0.75mW/MHz

% : New product

@MS7722SE01:SH7722 Solution Engine

» Please see P34 for details.

Hi-Speed USB2.0 Host/Function

SH7260/SH7200 Series

SH7263/SH7203

USB Function USB Host Maximum Number of SDHI

USB Hi-Speed & Full-Speed USB Hi-Speed & Full-Speed | Connectable Functions 1bit/4bit

(Control,Interrupt,Bulk,Isochronous) | (Control,Interrupt,Bulk,Isochronous) 1 Function SD bus
8 Endpoints

The SH7263/7203 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,
sampling rate converter, and other peripheral functions.

The USB module complies with all transfer types of USB2.0
specifications and is capable of setting the 8KB FIFO up to 8 endpoints.
SH7263 is the best choice for digital audio devices such as car audio
and home audio, and SH7203 is the best choice for industrial devices
such as sequencers, robots, and other devices.

©o)

Sampling rate CD-ROM Cache Memory and
converter decoder Built-in RAM
1 channel 1 channel 32KB Cache
16KB RAM

g

o

O
=24

CAN Controller AND/NAND flash LCDC DMA Controller Serial /O General-purpose Bus State Controller
2 channels memory controller TFT, STN, 8 channels FIFO-equipped UART/Clock x 4ch Timer Flash ROM, Page ROM,
Max. 4-Gbit DSTN Response Clock Sync x 2ch I°C x 4ch 16bitx 7 SRAM, SDRAM,
65536 Color Display Sound Interface x 4ch PCMCIA
I @ 2% ﬁ:::"‘}
Watchdog Timer RTC A/D, D/A Converter H-UDI I/0 Ports Supply Voltage Package
1 channel 1 channel A/D 10bit x 8ch JTAG 99 Internal: 1.1 to 1.3V QFP240
Clock/Calendar Function D/A 8bit x 2ch Debug Interface External: 3.0 to 3.6V (82mmJ)
f Cache Built-inRAM  Clock  Minimum Instruction Supply Voltage Operating Power Consumption
(RLBLIIITC AL LR (R @D (Byte) (MHz)(MAX) Execution Time (ns) ) Temperature (C) (mW/MHz)
R5S72630P200FP*
R5S72631P200FP*
240 QFP QFP3232-240Cu 16KB/80KB 200 5.0 1.1t01.3/3.0t0 3.6 —40 to 85 TBD
R5S72632P200FP*
R5S72633P200FP*
R5S72030P200FP* 240 QFP QFP3232-240Cu 16KB/80KB 200 5.0 1.1t01.3/3.0t0 3.6 —20to 85 TBD
% New product

@R0K572630D000BR: SH7263Evaluation Board

» Please see P34 for details.




Full-Speed USB (OHCI1.0 Host)

SH7750 Series

SH7760

The SH7760 is the 32-bit RISC microprocessor embedded with the
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, etc. An external bus interface can
control FLASH, SRAM, byte control SRAM and SDRAM. All this
makes the device the best choice for electric devices because of the
simple navigation system, color liquid crystal-equipped POS terminal
and audio apparatus.

|/
<

ol

USB Host Host-shared Cache Memory LCDC DMA Controller Bus State Controller
USB Full-Speed &Low-Speed Memory(uss Host) Instruction:16KByte Instruction:4Entry TFT, STN, DSTN 8 channels Flash, Page ROM, SRAM,
(Control,Interrupt,Bulk, Built-in 8KB Memory Data:32KByte Data:64Entry 65536 Color Display SDRAM, Byte controlSRAM,
Isochronous) Use Possible PCMCIA, MPX
%z%
Serial I/0 A/D Converter General-purpose I’C Bus Watchdog Timer UBC H-UDI
FIFO-equipped UART/ A/D 10bit x 4ch Timer 1 channel 1 channel 2ch JTAG
Clock sync x 3ch 32bit x 3 Continuous Reception/ Sequential Break Function Debug Interface
Audio Interface x 2ch Transmission Capability
@ W7 ﬁ
1/0 Ports Supply Voltage Package
70 Internal:1.4 to 1.6V BGA256
1/0:3.0 to 3.6V
(with operation 200MHz)
: Cache(Instruction/  Clock  Minimum Instruction Supply Voltage Operating Power Consumption
[P e B Package Package Code Data)(Bytes) (MHz)(MAX)  Execution Time (ns) V) Temperature (C) (mW/MHz)
HD6417760BL200ADV 256 BGA PLBG0256GB-A 16K/32K 200 215) 1.4t01.6/3.0t0 3.6 —40to 85 330/200 (typ,Core)
HD6417760BL200AV 256 BGA PLBG0256GB-A 16K/32K 200 25 1.4t0 1.6/3.0t0 3.6 —20t0 75 330/200 (typ,Core)

@MS7760CP02P:SH7760 Solution Engine 2

» Please see P34 for details.

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

SH7700

Series

SH7763

The SH7763 is the 32-bit RISC microprocessor embedded with USB
Function conforming to Full-Speed USB2.0 specifications and USB
Host of Low-Speed and Full-Speed OHCI1.0 specifications. In addition
to the high-performance SH-4A core, 64KB cache memory and 16KB
internal RAM, the device features abundant peripheral functions such
as gigabit Ethernet controller, PCI bus controller, security accelerator,
color LCDC, DMAC, RTC, WDT, and others.

System development is simple so that USB Function can process the
USB standard commands, and the USB State nearly fully automatically
uses the hardware. With the bulk endpoint engineered with a double-
buffer composition, high-speed data transmission is a reality. All this
and more make the device the best choice for electric devices, such
as network devices, IT terminals, and digital appliances.

— a
’E| r [uss] 1’4
3] e T P LN
USB Function USB Host Vbus Detector FIFO USB|StatelControl Cache Memory and MMU
" B o
USB Full-Speed USB Full-Speed &Low-Speed USB cable connection/ (USB Function) pl:fcefé?:&ﬂgg ‘F’L",:'c'ﬂ':,’.) Built-in RAM 4Way
(Control, Interrupt,Bulk,Isochronous) | (Control,Interrupt,Bulk,Isochronous) disconnection detector 544Byte Bulk Endpoint: H/W Automatic Processing 64KByte Cache 128Entry
6 Endpoints 127 Endpoints Double Buffer (Partial Software Processing) 16KByte RAM
’ [ = o o %
Security Accelrator LCDC DMA Controller Serial I/0 General-purpose Host-shared Gigabit
CES, Triple-DES code/ TFT, STN, 6 channels FIFO-equipped UART/ Timer Memory EtherNet controller
Decryption DSTN Response Clock Sync. x 3ch 32bitx 6 DDR-SRAM 2 channels
65536 Color Display Audio Interface x 3ch 16bit x 4
0 T
-
PCI Bus Controller DDR-SDRAM Bus State Controller Watchdog Timer RTC A/D, D/A Converter H-UDI
Controller Flash, ROM, Page ROM, 1 channel 1 channel A/D 10 bits x 4 channels JTAG
SRAM, PCMCIA Clock/Calendar D/A 8 bits X 2 channels Debug Interface
@ Why ﬁ
1/0 Ports Supply Voltage Package
17 Internal : 1.1 to 1.3V BGA449
External : 3.0 to 3.6V
DDR : 2.3 0 2.7V
: Cache Built-in RAM ~ Clock  Minimum Instruction Supply Voltage Operating  Current Consumption
i Pin  Package Package Code (Byte) (MHzYMAX)  Execution Time s V) Temperature () (mAVNK2) IR
R5S77630Y-266BGV* 449 BGA PRBGO449GA-A  64KB/16KB 266 1.9 11500135301036231027 —20t0 75  950266(yp, Core)  With cipher
R5S77631Y-266BGV* 449 BGA PRBG0449GA-A  64KB/16KB 266 1.9 11510135301036231027 —201t0 75  950/266(typ, Core) ~ Without cipher
R5S77632Y-266BGV* 449 BGA PRBGO449GA-A  64KB/16KB 266 1.9 11510135301036231027 —2010 75  950:266(typ, Core) W“:} gwﬁ: gghgffd

% : New product



Full-Speed USB2.0 Function & OHCIT.0 Host

SH7700 Series

SHr720/5H7 721

The SH7720/SH7721 is a 32-bit RISC MCU embedded with USB
Function that conforms to Full-Speed USB2.0 specifications and
includes both USB Host Low-Speed and Full-Speed OHCI1.0
specifications. In addition to its high performance SH3-DSP core, 32KB
cache memory, and 16KB internal RAM, this device features many
peripheral functions, such as an SSL security (SH7720 only), color
LCDC with 65536-color display DMAC, audio interface, RTC, and WDT.
System development is simple, because of allowing the USB Function
to process USB standard commands and virtually automatic USB
operation using the hardware. With a bulk endpoint engineered with a
double-buffer composition, high-speed data transmission is a reality.
This device is the best choice for electrical equipment, such as a color
liquid crystal equipped FAX, a direct printer, IP telephones, and audio

apparatus.

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

SH7700 Series

SH7727

= &

The SH7727 is a 32-bit RISC microprocessor embedded with USB
Function conforming to Full-Speed USB2.0, and USB Host compatible
with Low-Speed and Full-Speed OHC1.0.
performance SH3-DSP core, 16KB large-capacity cache memory and
16KB internal RAM, the unit features a color LCDC with 65536 color
display capacity, DMAC, audio interface, RTC, WDT and other
abundant peripheral functions. For the USB Module, because the
USB standard commands and USB state are processed nearly fully
automatically with hardware, system development is simple. With the
bulk Endpoint engineered with double-buffer mode, high-speed data
transmission becomes a reality. All this and more make this MCU the
best choice for color liquid crystal equipped FAX machines, direct
printers, audio equipment and other sophisticated electronic

equipment.

In addition to high-

= [ bT¢ g = uss]
IE‘ a5 0 7N I <. B o T
USB Function USB Host Vbus Detector FIFO aaoieatEC ontol Cache Memory and MMU USB Function USB Host Vbus Detector FIFO Host-shared USBIState(Control Cache Memory and
q landard Command e 3 q USB Standard Command Ty
USB Full-Speed USB Full-Speed &Low-Speed USB cable connection/ (USB Function) Processing(USB Function) Built-in RAM 4Way USB Full-Speed USB Full-Speed &Low-Speed USB cable connection/ (USB Function) Memory(UsB Host) Processing(USB Function) Built-in RAM
(Control, Interrupt,Bulk,Isochronous) | (Control, Interrupt,Bulk,Isochronous) disconnection detector 544Byte Bulk Endpoint: H/W Automatic Processing 32KByte Cache 128Entry (Control, Interrupt,Bulk) (Con"glvzg"g;u‘ﬂgglﬂﬁﬁfgs“:nous) disconnection detector 288 Bytes Bulk Endpoint: Area 3 H/W Automatic Processing 16K Bytes Cache
6 Endpoints 127 Endpoints Double Buffer (Partial Software Processing) 16KByte RAM 4 Endpoints 16X2 Endpoints Double Buffer SDRAM Space Use Possible | (Partial Software Processing) 16K Bytes RAM
SSL Accelrator LCDC DMA Controller Serial IO General-purpose Bus State Controller Watchdog Timer MMU LCDC DMA Controller Serial I/0 General-purpose Bus State Controller Watchdog Timer
RSA,DES, TFT, STN, 6 channels FIFO-equipped UART/ Timer Flash, ROM, Page ROM, 1 channel 4 Way TFT, STN, DSTN Response 4 channels UART/Clock Sync. x 1ch Timer Flash, ROM, Page ROM, 1 channel
Triple-DES code/ DSTN Response Clock Sync. x 2ch 32bit x 3 SRAM, PCMCIA, 256 Entry 65536 Color Display FIFO-equipped UART x 1ch 32 bits x 3 SRAM, PCMCIA,
Decryption 65536 Color Display Audio Interface x 2ch 16bit x 4 SDRAM Audio Interface x 1ch SDRAM
A wf oA
M 'y Ml
RTC A/D, D/A Converter H-UDI 1/0 Ports Supply Voltage Package Host-shared RTC A/D, D/A Converter H-UDI 1/0 Ports Supply Voltage Package
1 channel A/D 10 bits x 4 channels JTAG 17 Internal : 1.4 to 1.6V CSP256 (17mm[]) Memory(USB Host) 1 channel A/D 10 bits x 6 channels JTAG 104 Internal: 1.75 to 20.5V HQFP240
Clock/Calendar D/A 8 bits X 2 channels Debug Interface External : 3.0 to 3.6V CSP256 (11mm[J) SRAM, SDRAM, Clock/Calendar D/A 8 bits X 2 channels Debug Interface External: 3.0 to 3.6V CSP240
XYRAM Space Use Possible {160MHz operating)
: Cache BuiltinRAM ~ Clock  Minimum Instruction Supply Voltage Operating  Current Consumption A Cache Built-inRAM  Clock  Minimum Instruction Supply Volt Operatin Power Consumption
Part Number Pin Package  Package Code other pply Voltage perating p
9 9 (Byte) (MHz)MAX) Execution Time (ns) ) Temperature (C)  (mAIMHg) (PR T 37 RIDIN IEackagel iackagsicods (Byte) (MHzMAX)  Execution Time (ns) V) Temperature (C) (mW/MHz)
HD6417720BP133CV 256 CsP PLBG0256GA-A 32K/16K 133 7.5 14101.6/3.0t03.6 —20t075  230/133(typ, Core) — HD6417727F160C 2o Mo PROPORAOKE.E 16K/16K 160 6.25 1.75 10 2.05/3.0 o 3.6 —201t075 627/160
HD6417720BL133CV 256 csP PLBGO0256KA-A 32K/16KB 133 75 14101.6/3.0t03.6 —20t075  230/133(typ, Core) HD6417727F100C 16K/16K 100 10.0 1.6102.05/2.6 10 3.6 —20t075 4751100
. I L N B s T e R e TR
7 256 0256KA- 32K/16 ] 410 1.6/3.0to 3. —20 t 2301133(typ, -
o 2 2 (typ, Core) HD6417727BP100C 16K/16K 100 10.0 1610205261036  —201075 475/100
HD6417321BP133CV 256 csP PLBG0256GA-A 32K/16KB 133 7.5 1.4101.6/3.0t03.6 —20t075  230/133(typ, Core) with SSL
HD6417321BL133CV 256 csP PLBG0256KA-A 32K/16KB 133 75 14101.6/3.0t03.6 —20t075 230133(yp, Core) ~ MScard I/F
HD6417330BP133CV 256 CSP PLBG0256GA-A 32K/16KB 133 7.5 14101.6/3.0t03.6 —20t075  230/133(typ, Core) with SSL
- = SD card I/F . . . .
HD6417330BL133CV 256 CsP PLBGO0256KA-A 32K/16KB 133 7.5 1.4101.6/3.0t0 3.6 20t0 75  230/133(typ, Core) car @\IS7727RP03:SH7727 Solution Engine Light » Please see P34 for details.
R8A77210C133BGV * 256 CsP PLBG0256GA-A 32K/16KB 133 75 141016301036 —20t075 28013Mp.Core) oo
R8A77210C133BAV * 256 CsP PLBGO0256KA-A 32K/16KB 133 7.5 14101.6/3.0t03.6 —20t075  230/133(typ, Core)
R8A77211C133BGV * 256 CsP PLBG0256GA-A 32K/16KB 133 75 14101.6/3.0t03.6 —20t075  230/133(yp, Core)  without SSL
R8A77211C133BAV * 256 CsP PLBGO0256KA-A 32K/16KB 133 75 14101.6/3.0t03.6 —20t075 230433(yp, Core) ~ SDcard IFF
R8A77212C133BGV * 256 csP PLBG0256GA-A 32K/16KB 133 7.5 14101.6/3.0t03.6 —20t075 230133(yp, Core)  without SSL
R8A77212C133BAV * 256 CSP PLBG0256KA-A 32K/16KB 133 75 14101.6/301036 —20t075 230133(yp,Core) ~ MScard IF
R8A77213C133BGV * 256 CsP PLBG0256GA-A 32K/16KB 133 7.5 14101.6/3.0t036 —20t075 230133(yp.Core)  wyithout SSL
R8A77213C133BAV * 256 CcSP PLBGO256KA-A 32K/16KB 133 75 141016/3.0103.6 —20to75  230133(typ, Core) SD, MS card I/F

% : New product

@®MS7720RP02:SH7720 Solution Engine Light * Please see P34 for details.




SH7641

Full-Speed USB2.0 Function

H ; 64 7 The SH7641 is a 32-bit RISC microcomputer embedded with USB H ; ; 05 The SH7705 is a 32-bit RISC microprocessor with embedded USB
Function, conforming to Full-Speed USB2.0 specifications. In addition Function, conforming to Full-Speed USB2.0 specifications. In addition

to high-performance SH3-DSP core and 16KB large-capacity cache to high-performance SH-3 core and 32KB large-capacity cache
memory, the device features 144KB large-capacity SRAM, DMAC, memory, the device features built-in DMAC, serial interface, IrDA 1.0,
serial interface, I°C, WDT, multi-function timer unit and other abundant RTC, WDT and other abundant peripheral functions. The external
peripheral functions. The external bus interface may be directly connected bus interface may be directly connected to Flash, ROM, SRAM and
to Flash, ROM, SRAM and byte-select SRAM, as well as to SDRAM. byte-select SRAM, as well as 512Mbit large-capacity SDRAM. For
For the USB Module, because the USB standard commands and USB the USB Module, because the USB standard commands and USB
state are processed nearly fully automatically with hardware, system state are processed nearly fully automatically with hardware, system
development is simple. With the bulk Endpoint engineered with a development is simple. With the bulk Endpoint engineered in a
double-buffer mode, high-speed data transfer becomes a reality. Also double-buffer mode, high-speed data transmission becomes a reality.
provided is a sleep mode and module standby mode to shut down the Also provided is a sleep mode and module standby mode to shut
CPU during idling, along with other outstanding built-in power management down the CPU during idling, along with other outstanding internalized
functions. All this makes the SH7641 the optimum MCU for fields that power management functions. In short, this MCU is the best choice
demand high speed and low-power consumption in a single package. for mobile terminals that demand high speed and low-power consumption
in a single package.

e s

0 E— 8 ‘ 2N
USB Function Vbus Detector Endpoint FIFO USBlstatelContrcl Built-in RAM Cache Memory USB Function Vbus Detector Endpoint FIFO DI Control s Cache Memory MMU
USB Full-Speed USB cable connection/ 4 Endpoints 288 Bytes Bulk Endpoint: Command Processing Large capacity 16K Bytes USB Full-Speed USB cable connection/ 4Endpoints 288Byte Bulk Endpoint: Processing 32KByte 4 Way
(Control, Interrupt,Bulk) disconnection detector Double Buffer H/W Automatic Processing 144K Bytes Instruction/Data Mix (Control,Interrupt,Bulk) disconnection detector Double Buffer H/W Automatic Processing Instruction/Data Mix 128 Entry
(Partial Software Processing) (Partial Software Processing)
m e 1 g, E.0 §
= ) ) 4 ‘
DMA Controller Serial /0 General-purpose Multiple Timer Bus State Controller Watchdog Timer I’C Bus DMA Controller Serial IO General-purpose Multiple Timer Bus State Controller Watchdog Timer RTC
4 channels 16 Bytes FIFO Timer 16 bits x 5 Flash, ROM, Page ROM, 1 channel 1 channel 4 channels 64 Bytes FIFO Timer 16 bits x 4 Flash, ROM, Page ROM, 1 channel 1 channel
UART/Clock Sync. x 3ch 16 bits x 2 (PWM) SRAM, Byte Select SRAM, Continuous Reception/ UART/Clock Sync. x 2ch 32 bits x 3 (PWM) SRAM, Bytes Select SRAM, Clock/Calendar Function
SDRAM Transmission Capability (IrDA1.0 x 1ch) SDRAM
24 W%
A Ua < A Cas
A/D Converter H-UDI UBC 1/0 Ports Supply Voltage Package A/D Converter H-UDI UBC 1/0 Ports Supply Voltage Package
10 bits x 8 channels JTAG 2 channel 164 Internal: 1.7 to 1.9V LFBGA256 10 bits x 4 channels JTAG 2 channel 105 Internal: 1.4 to 1.6V LQFP208
Debug Interface Sequential Break Function External: 3.0 to 3.6V Debug Interface Sequential Break Function External: 3.0 to 3.6V CSP208
. Cache BuiltinRAM  Clock  Minimum Instruction Supply Voltage Operating Power Consumption i Cache Memory Clock  Minimum Instruction Supply Voltage Operating Power Consumption
(RET3 My 7D ool eckaosicoce (Byte) (MHz)MAX) Execution Time (ns) ) Temperature (C) (MW/MHz) RartNumber Rin Package = Package Code (Bytes) (MHz)(MAX) Execution Time (ns) ) Temperature (C) (mW/MHz)
HD6417641BP100 256 LFBGA CSP256pin 16K/144K 100 100 1.7101.9/3.010 3.6 —40 t0 85 640/100 LEGHIZOSEISSE 208 LOFP  PLQP0208KA-A 52K L3 5 IEIONIE6/3. Olio]S 6 2 010N 200/133)
HD6417705F100B 32K 100 10.0 1.4101.6/3.0t0 3.6 —201t0 75 157/100
HD6417705BP133B 208 csP TTBGO208JA-A 32K 133 7.5 1.4101.6/3.0 to 3.6 —20to 75 200/133
HD6417705BP100B i 32K 100 10.0 1.4101.6/3.0 to 3.6 —201to 75 157/100



H8SX/
1668R

Full-Speed USB2.0 Function

H8SX Family

H8SX/1668R Group

The H8SX/1668R group contains 32-bit CISC MCUs embedded with a
USB Function conforming to Full-Speed USB2.0 specifications. These
products mount high-speed H8SX CPU cores with a maximum
operation frequency of 50MHz. They incorporate large
1MB/512KB/384KB flash memories and 56KB/40KB of RAM. This
H8SX/1663 product group offers pin function upward compatibility and
peripheral functions, such as AD, TPU, and EXDMAC, are
strengthened, which provides an optimum solution to wide-ranging
areas, such as consumer, industrial, and OA equipment. The
combination with Secure IC enables applications in areas that require
tamper resistance, such as POS terminals and IC card transaction
terminals.

System development is simple and allows the USB module to process
USB standard commands and virtually automatic USB operation using
the hardware. Three transfer modes (Control, Bulk, and Interrupt) are
supported, and with a bulk endpoint engineered with a double-buffer
composition, high-speed data transmission becomes a reality.

In addition to the full emulator, the E10A-USB on-chip emulator
conforming to JTAG I/F is also prepared, making it possible to select
the development environment according to the user’ s needs.

=
O

USB Function Endpoint Vbus Detector LSH StateComis) DMA Controller DTC
USB Full-Speed 4 Endpoints USB cable connection/ 288Byte (Total) Command Processing EXDMAC 4ch
(Control,Interrupt,Bulk) Dedicated FIFO disconnection detector H/W Automatic Processing DMAC 4ch
(Partial Software Processing)
| R |
Serial Interfac: I’C Bus A/D Converter D/A Converter Timer Watchdog Timer PPG
UART/Clock Sync. x 4ch 2 channels 10bit x 8channels 8bit x 2channels 16 bits x 12 1 channel 16bit + 16bit
Smart Card 6¢ch (4ch x 2Unit) 8 bits x 8
High Speed SCI 2ch
JTAG Debug PLL Frequency Minimum Instruction Supply Voltage 1/0 Ports Package Bus State Controller
Interface Multiplier Execution Time 101 LQFP-144 SDRAM I/F
HUDI Built-in 20 ns
USB48MHz generated internally
. Memory Size Clock  Minimum Instruction ~ Supply Operating Power Consumption
RartNumber Rin Package = Package Code ROM Execution Time (ns)  Voltage (V) Temperature (C) (mW/MHz)
R5F61668RFPV ** 144 LQFP PLQP0144KA-A 1MB 56KB 20 3.0t03.6 —20 to 75(—40 to 85) TBD
R5F61664RFPV ** 144 LQFP PLQP0144KA-A  512KB 40KB 20 3.0t03.6 —20 to 75(—40 to 85) TBD
R5F61663RFPV ** 144 LQFP  PLQPO144KA-A  384KB  40KB 20 3.0t03.6 —20 to 75 (—40 to 85) TBD

%% : Under development

Full-Speed USB2.0 Function

H8SX Family

H8SX/1658R Group

The H8SX/1658R group contains 32-bit CISC MCUs embedded with a
USB Function conforming to Full-Speed USB2.0 specifications. These
products mount high-speed H8SX CPU cores with 50MHz maximum
operation frequencies and incorporate large 1MB/512KB/384KB flash
memories and 56KB/40KB RAM. This H8SX/1653 product group offers
pin function upward compatibility and peripheral functions, such as AD,
TPU, and EXDMAC, are strengthened, which provides an optimum
solution to wide-ranging areas, such as consumer, industrial, and OA
equipment. The combination with Secure IC enables applications in
areas that require tamper resistance, such as POS terminals and IC
card transaction terminals.

System development is simple and allows the USB module to process
USB standard commands and virtually automatic USB operation using
the hardware. Three transfer modes (Control, Bulk, and Interrupt) are
supported, and with a bulk endpoint engineered with a double-buffer
composition, high-speed data transmission becomes a reality.

In addition to the full emulator, the E10A-USB on-chip emulator
conforming to JTAG I/F is also prepared, making it possible to select
the development environment according to the user’s needs.

use]
S

USB Functio Endpoint Vbus Detector USB State Control DMA Controller DTC
y . . 288Byte (Total USB Standard
USB Full-Speed 4 Endpoints USB cable connection/ yte (Total) Command Processing EXDMAGC 2channel
(Control, Interrupt,Bulk) Dedicated FIFO disconnection detector H/W Automatic Processing DMAC 4channel
(Partial Software Processing)
Serial Interface I’C Bus A/D Converter D/A Converter Timer Watchdog Timer PPG
UART/L(JJAOFf'T‘ Sénc‘;] x4ch 2channel 10bit x 8ch 8bit x 2channel 16bit x 12 1channel 8bit + 16bit
Smart Gard Beh (4ch x 2Unit) 8bit x 8
High Speed SCI2 2ch
JTAG Debug PLL Frequency Minimum Instruction Supply Voltage I/0 Ports Package
Interface Multiplier Execution Time 84 LQFP-120
HUDI Built-in 20ns
(USB48MHz generated internally)
. Memory Size Clock  Minimum Instruction ~ Supply Operating Power Consumption
RartiNumber Rin Package = Package Code ROM Execution Time (ns) Voltage (V) Temperature (C) (mW/MHz)
R5F61658RFPV ** 120 LQFP PLQP0120LA-A 1MB 56KB 20 3.0t0 3.6 —20 to 75 (—40 to 85) TBD
R5F61654RFPV ** 120 LQFP PLQP0O120LA-A 512KB 40KB 20 3.0t03.6 —20 to 75(—40 to 85) TBD
R5F61653RFPV ** 120 LQFP  PLQPO120LA-A  384KB  40KB 20 3.0103.6 —20 to 75 (—40 to 85) TBD

%% : Under development




HB8SX/
1653/1663

Full-Speed USB2.0 Function

H8SX Family

HBSX/1653/1663 Group

The H8SX/1653/1663 Group consists of embedded 32-bit CISC
microcomputers with USB function and conforming to the Full-Speed
USB2.0 specifications. They are equipped with a high-speed H8SX
CPU core with maximum operational frequency of 50MHz, and
includes a built-in large-capacity flash memory of 512K/384KB and
RAM of 40KB. Equipped with abundant peripheral functions such as
a high-speed data transfer function, SCI (compliant with Smart Card
I/F and High-Speed SCI), timer, and A/D and D/A, they offer optimum
solutions for a wide range of fields such as public welfare, industry,
and OA devices. By combining with a Secure IC, it can be applied to
fields in which tamper-proof operation is required, such as POS or IC
card settlement terminals. For the USB module, because the USB
standard commands and state are processed nearly fully
automatically with hardware, system development is simple. Support
is furnished for 3-type (Control, Bulk, and Interrupt) transfer modes,
and because the bulk Endpoint is engineered with a double-buffer
configuration, high-speed data transfer is possible. Likewise,
because the JTAG I/F-compliant, on-chip emulator E10A is prepared,
in addition to the full emulator, the development environment is
selectable to suit user requirements.

Hi-Speed USB2.0 Function
H8S Family

H8S/2172 Group

The H8S/2172 group is the 16-bit single chip microprocessor with an
H8S2000 CPU core and contains a USB Function control unit (Control,
Interrupt, Bulk transmission) conforming to Hi-Speed USB2.0
specifications. In addition to the USB2.0 interface, this CPU has
Memory Stick PRO I/F and can process data transmission between
USB and Memory Stick PRO efficiently and speedily. These devices
are the best choice for note PCs, memory card readers and other PC
peripherals.

A
- = & | z
S T8 i . (Enchoin E'z%
USB Function Vbus Detector Endpoint FIFO ”?,33‘;::,,%‘;’,‘;"" DMA Controller DTC USB Function Vbus Detector Endpoint FIFO DMA Controller SCI Timer
USB Full-Speed USB cable connection/ 4Endpoints 288Byte (Total) Command Processing 4 channels USB Hi-Speed USB cable connection/ 4 Endpoints 5 FIFO (interactive) 4 channels Flash write-only 8 bits x 2
(Control, Interrupt,Bulk) disconnection detector 64Byte (MAX) H/W Automatic Processing (Control, Interrupt,Bulk) disconnection detector 512 Bytes x 2 serial 1 channel Internal interrupt
(Partial Software Processing) 64 Bytes x 2 16 bits x 3
(3 Jirr
] \ ) 4 -
Serial Interface I’C Bus A/D Converter D/A Converter Timer Watchdog Timer PPG 1/0 Ports Interrupt Factor Minimum Package Supply Voltage PLL Frequency Watchdog Timer
UART/Clock Sync. x 4ch 2 channels 10bit x 8channels 8bit x 2channels 16 bits x 6 1 channel 8 bits (H8SX/1653Group) 8 bits input/output: 72 ports Internal: 10 Instruction 100-pin TQFP 3.0t03.6V Multiplier 1 channel
UART x 2ch 8 bits x 2 16 bits (H8SX/1663Group) 4 bits input/output: 4 ports External: 19 Execution Time Built-in x 2
Smart Card 6¢ch 30.3 ns
High Speed SCI 2ch :
Jirir \\l' 4
Y et {
Jiunnr ="
H-UDI PLL Frequency Minimum Instruction Supply Voltage I/0 Ports Package Bus State Controller H-UDI
JTAG Multiplier Execution Time 3.0t03.6V 84 (H8SX/1653Group) TQFP-120 (H8SX/1653Group) SDRAM I/F JTAG
Debag Interface Built-in 20 ns 101 (H8SX/1663Group) LQFP-144 (H8SX/1663Group) (H8SX/1663Group) Debag Interface
USB48MHz generated internally
q Memory Size Clock  Minimum Instruction ~ Supply Operating Power Consumption A Memory Size Clock  Minimum Instruction ~ Supply Operating Power Consumption
(RT3 DR AL RCLEED | R E ROM (Byte) RAM (Byte) ((.'ﬂi) Execution Time (ns) Voltage (V) Temperature (C) (mW/MHz) Rart Number Pin Package | Package Code ROM (Byte) RAM (Byte) (:‘,,"A;) Execution Time (ns) Voltage (V) Temperature (C) (mW/MHz)
R5F61654FTV 512K 40K 50 20 3.0t03.6 —20to 75(—40to 85) * 248
120 LQFP PTQPO120LA-A d ) HD64F2170BVTE 100 TQFP PTQP0O100KA-A 256K 32K 33 30.3 3.0t03.6 —20to 75 165/33
R5F61653FTV 384K 40K 50 20 3.0t03.6 —20to 75(—40 to 85) * 248
R5F61664FPV 512K 40K 50 20 3.0t03.6 —20to 75 (—40 to 85) * 248
144 LQFP PLQPO0144KA-A
R5F61663FPV 384K 40K 50 20 3.0t03.6 —20to 75(—40to0 85) * 248

*: Wide temperature type

@H8SX/1653/1663 Group Evaluation Board m Please see P34 for details.




Full Speed USB2.0 Function

H8S Family

H8S/2472 Group

USB Function Endpoint

The H8S/2472 group contains 16-bit single chip MCUs embedded with a
USB Function conforming to Full-Speed USB2.0 specifications. In
addition to the high-speed CPU of internal 32-bit constituents with 34MHz
(at four times greater than 8.5MHz) operation, a high capacity flash
memory of 512KB, and 40KB of RAM, various peripheral functions, such
as an Ethernet controller, a serial interface (the Smart Card I/F), a I°C
bus, an 8-bit timer, synchronous serial communications, and a CRC
operation circuit, are also incorporated. Applications with an Ethernet and
USB gateways are also available.

System development is simple and allows the USB module to process
USB standard commands and virtually automatic USB operation using
the hardware. Three transfer modes (Control, Bulk, and Interrupt) are
supported, and with a bulk endpoint engineered with a double-buffer
composition, high-speed data transmission becomes a reality.

In addition to the full emulator, the E10A-USB on-chip emulator
conforming to JTAG I/F is also prepared, making it possible to select the
development environment according to the user’s needs.

i | \
O

Vbus Detector FIFO USB State Control DTC Ether net
USB Full-Speed 4 Endpoints USB cable connection/ 288Byte (Total) Co#n?gnﬁtg?g:;gsing 85ch Ether-C
(Control Interrupt,Bulk,) Dedicated FIFO disconnection detector H/W Automatic Processing E-DMAC
(Partial Software Processing)
Serial Interface Synchronous Serial I’Cbus A/D Converter Timer Watchdog Timer | CRC Operation Circuit
UART/ Clock Synchronization x 2ch Communications 6ch 10bit x 8ch 16bit Free-run x 1 2ch XX +1
(Smart Card 6ch operated) 1ch 8bits x 4 X104 4x241
UART 1ch with FIFO 16bit PWM x 4 X104 24x54+1
H-UDI PLL Frequency Minimuminstruction Supply Voltage /O Ports Package
JTAG Debug Multiplier Execution Time 3.0t03.6V 128 BP-176V
Interface Built-in 29ns
USB48MHz generated internally
. Memory Size Clock  pinimum Instruction ~ Supply Operating Power Consumption
Part Number Pin Package Package Code ROM RAM (mA,’() Execution Time (ns) Voltage (V) Temperature (C)) (mW/MHz)
R4F2472VBR ** 176 LFBGA PLBGO176GA-A  512KB 40KB 34 29 3.0t0 3.6 —20to 75 TBD

%% : Under development

Fulk Speed USB2.0 Function

H8S Family
H88/22 12/

2215/2218 Group

1] ‘
usB

USB Function

Vbus Detector Endpoint FIFO
USB Full-Speed USB cable connection/ H8S/2215:9 Endpoints H8$/2215:1288 Bytes (Total)
(Control, Interrupt Bulk, disconnection detector H8S/2212/2218: 256 Bytes (MAX)

H8S/2212/2218:456 Bytes (Total)
128 Bytes (MAX)

Isochronous (H8S/2215 only)

4 Endpoints

The H8S/2212/2215/2218 Group consists of USB function embedded
16-bit single-chip microcomputers conforming to the Full-Speed USB2.0.
In addition to the high-speed CPU with built-in 32-bit configured 24MHz
operation and 128KB/256KB large-capacity flash memory, these
devices are internalized with DMAC, serial interface, 16-bit timer, RTC,
WDT and other abundant peripheral functions. For the USB Module,
because the USB standard commands and USB state are processed
nearly fully automatically with hardware, system development is simple.
Support is furnished for 4-type (H8S/2215 Group) and 3-type (H8S/2212,
2218 Group) transfer modes, and because the bulk Endpoint (the H8S/2215
Group has isochronous support) is engineered with a double-buffer
mode, high-speed data transfer becomes a reality. Through USB,
meanwhile, an onboard rewritable flash memory version is also available.
With bus expansion possible, these MCUs are highly suited for PCs
and OA equipment that require more memory, while the sleep mode,
module standby mode and other outstanding built-in power management
functions make them the optimum choices for machines that also demand
low-power consumption at the same time.

=
S

USB State Control
USB Standard
Command Processing
H/W Automatic Processing
(S/W Processing of port)

DMA Controller DTC
4 channels H8S/2215: 85 channels

Watchdog Timer BSD Scan

D/A Converter A/D Converter RTC Timer Serial Interface
H8S/2215:8bit x 2channels 10 bits x 6 channels 1 channel 16 bits x 3/8 bits x 2 1 channel I/F Conforiming to JTAG UART/clock sync.x 3ch
Clock/Calendar (H8S/2215 only) Debug Interface (H8S/2212/2218: 2ch)
(except H8S/2215) (H8S/2215, H8S/2218 FLASH only) | (High-speed SCI: 720kbps x1ch)
Minimum Instruction PLL Frequency Supply Voltage Package Smart Card H-UDI
Execution Time Multiplier 3.0t03.6V LQFP64/TQFP100 Interface JTAG Debug Interface
41.7ns Built-in TQFP120/P-LFBGA112 Built-in (H8S/2218,2215R,and 2215T
(USB48MHz generated internally) Flash version of 2212)
q Memory Size Clock  Minimum Instruction ~ Supply Operating Power Consumption
Part Number Pin Package Package Code ROM (Byte) RAM (Byte) ((M:x)) Execution Time (ns) Voltage (V) Temperature (C) (mW/MHz)
HD64F2212FP 128K 12K
HD64F2211FP 64 LQFP PLQP0064KC-A 6aK 8K 24 42 3.0t0 3.6 20 to 75 (—40 to 85) * 135724
5 .0t0 3. —20to 75(—40 to
HD6432211(**)FP 64K 8K 100/16
HD6432210(***)FP 32K 4K
HD64F2215RTE 256K 20K 24/48 42 132/24
HD64F2215TTE 120 TQFP PTQP0O120LA-A 256K 20K 24/48 42 93/16
HD64F2215TE 256K 16K 16/48 62.5 120/16
3.0t03.6  —20to75(—40t085)*
HD64F2215RBR 256K 20K 24/48 42 132/24
HD64F2215TBR 112 P-LFBGA PLBGO0112GA-A 256K 20K 24/48 42 93/16
HD64F2215BR 256K 16K 16/48 62.5 120/16
HD6432215B(***)TE 128K 16K
120 TQFP PTQPO0120LA-A
HD6432215C(***)TE 64K 8K *
16/48 62.5 3.0t03.6 —20 to 75(—40 to 85) 120/16
HD6432215B(***)BR 128K 16K
112 P-LFBGA PLBGO112GA-A
HD6432215C(***)BR 64K 8K
HD64F2218TF 128K 12K
PR 100 TQFP PTQPO100LC-A T R
) 24 42 30036  —20t075(—40to 85)* e
HD64F2218BR 128K 12K 100/16
112 P-LFBGA PLBGO112GA-A
HD6432217(***)BR 64K 8K

*: Wide temperature type

@HSB8S2215RST: H8S/2215 Group Evaluation Board @HSB8S2218ST: H8S/2218 Group Evaluation Board
@HSB8S2215ST: H8S/2215 Group Evaluation Board ~ @HSB8S2212ST: H8S/2212 Group Evaluation Board

* Please see P34 for details.




M16C/24

Full-Speed USB2.0 Function

USB Function

USB Full-Speed
(Control,Interrupt,Bulk,

M16C/20 Series

Power Source
for USB Pull-up

D+ Pull-up Power Source

Endpoint
9 Endpoints

FIFO

1024 Byte (MAX)*'
3.2 KByte (Total)*?

= B8

The M30245 (M16C/24 Group) consists of 16-bit single-chip MCUs
with built-in USB functions in compliance with Full-Speed USB2.0.
With a powerful M16C CPU embedded at the core, the M16C family
boasts rich peripheral functions and handles high-speed processing
with sophisticated instructions as well as its various USB control
functions, such as the USB pull-up power source circuit and clock
generator. The maximum 9 endpoints are equipped with FIFO to
handle all USB transfer types. With the M30245, the addition of a
multi-bit serial 1/0 enables an audio interface function, while the
greater CRC calculating function enhances the memory card
interface. In addition, other steps facilitating audio application are
implemented, making this system simple to configure for use in
memory card application fields. Meanwhile, the USB Function is also
improved with the mounting of large-capacity FIFO, programmable
FIFO volume capacity settings and a strengthened continuous
transfer function. Besides this, an onboard rewritable flash memory
version is also available, as is the highly in demand external bus
access.

Oscillation
Circuit
2 circuits

Ay

A/D Converter

10 bits x 8 channels

DMA Controller

4 channels

Isochronous) (Supply Control)
Serial I/0 Timer 1/O Ports Interrupt Factor External Memory Minimum Package
Multi-functional x 4ch Multiple 16 bits x 5 Input: 1 33 m anneg:t e Instruction 100-pin LQFP
Programmable 1/0: 82 h%l?é?t%ro’égggcs)lrol\r}lodz e Execution Time
(Programmable-Wait Function) 62.5 ns
\\W I1rr %
L <o ]
Supply Voltage PLL Frequency CRC Calculation Watchdog Timer Vbus Detector Pull-up I/0O Port
3.0103.6V Multiplier Circuit 1 channel USB cable connection/ 80(4-port unit)
Built-in Selectable from 2 circuits disconnection detector
(USB 48MHz generated internally) (CRC-CCITT/CRC16)
*1. Maximum number of bytes allowing set to just one Endpoint. Using the double buffer mode doubles transmission capability. *2. Total number of built-in FIFO.
. Memory Size Clock  Minimum Instruction ~ Supply Operating Power Consumption
(RT3 My Pin  Package PackageCode ..\ . ' "camene (42 ExecutionTime(ns) Voltage (V) Temperature (C) (mW/MHz)
M30245M8-XXXGP 100 LQFP PTQPO0100KB-A 64K 5K 16 62.5 3.0t03.6 —20 to 85 142/16
M30245MC-XXXGP 100 LQFP PTQPO0100KB-A 128K 10K 16 62.5 3.0t03.6 —20 to 85 142/16
M30245FCGP 100 LQFP PTQP0O100KB-A  128K™ 10K 16 62.5 3.0t03.6 —20t0 85 142/16

*3. Flash memory

@M3A-0245: M16C/24 Group M30245 Evaluation Board

m Please see P34 for details.

Full-Speed USB2.0 Function

38000 Series

38K0 Group

USB Function
USB Full-Speed
(Control,Interrupt,Bulk,
Isochronous)

Power Source for
USB Pull-up
D+ Pull-up
Power Source

Gt
(Encpoin
Endpoint
4 Endpoints

USB Buffer

MAX 64 Bytes x 6
+16 Bytes
(Internal RAM used)*"

= B

The 38KO0 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 interface x 1, serial 1/O x 1, 8-bit timer x 3 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 internal RAM can be accessed directly from USB and
external interfaces.

(S I S0

Bus Interface Serial /O A/D Converter
8 bits x 1 UART/Clock Sync. 10 bits x 8 channels
DMA Specification 8 bits x 1 channel

A"

2 =

Minimum

Timer I/0 Ports Pull-up I/O Port Interrupt Factor I Package Supply Voltage
8 bits x 3 48 10 15 Instruction 64-pin LQFP 3.00 to 5.25V
(with Prescaler) (LED: 4) Execution Time (0.5mm pitch/0.8mm pitch)
250 ns
JLrir
¥
Jirnnr
PLL Frequency
Multiplier
Built-in
(USB48MHz generated internally)
*1. Maximum number of bytes allowing set to just one Endpoint. Using the double buffer mode doubles transmission capability.
. Memory Size Clock Minimum Instruction Supply Operating Power Consumption
Part Number Pin Package  Package Code ROM (Byte) RAM (Byte) ((m,’()) Execution Time (ns) Voltage (V) Temperature (C) (mW/MHz)
M38KO7MAL-XXXFP 64 LQFP  PLQPOOBIGA-A 16K 1K 12 250 3.00105.25 —20t0 85 N
M38KO07MAL-XXXHP 64 LQFP  PLQPO0G4KB-A 16K 1K - DY I
= R 12 250 3.00to 5.25 —201to0 85 3V 30/6
*2 *3 _ 5V 125/6
M38K09F8LFP 64 LQFP PLQP0064GA-A 32K 2K 12 250 3.00to0 5.25 20 to 85 3V 30/6
" " . 5V 125/
M38K09F8LHP 64 LQFP PLQP0064KB-A 32K 2K 12 250 3.00to 5.25 20 to 85 3V 30/6

*2. Flash memory

*3. This is the maximum oscillation frequency which can be connected to external. Use 6MHz or 8MHz internal clock at 5V, 6MHz clock at 3V.

@M3A-8K02: 38K0 Group/38K2 Group Evaluation, Development Board

» Please see P34 for details.




USB2.0 Host

Full-Speed USB2.0 Function and Hub

38000 Series

38K2 GrO The 38K2 Group consists of 8-bit single-chip MCUs with built-in USB
Up Hub + USB functions in compliance with Full-Speed USB2.0. The built-
in downstream ports x 2, 6 endpoints (USB functions: 4, USB Hub:

2), external bus interface x 1, serial I/O x 1, 8-bit timer x 3 and A/D USB Host-IP consists of OHCI Host-IP, EHCI Host-IP and Renesas original Host-IP, which is librarized Renesas USB ASSP.

converter (8-channel) enable a variety of USB Hub + USB functions. In It is possible to choose a number of Endpoints and FIFO capacity according to the system.

addition, 38K2 Group MCUs are suitable for USB conversion devices
-

USB Host-1P

since the internal RAM can be accessed directly from USB and
external interface.

USB communication | USB communication = Maximum number of Endpoint FIFO
function function connectable functions 32 Endpoints (MAX) SssIe o (Wil noalele )

USB Full-Speed/Low-Speed (Control, | USB Hi-Speed (Control, Interrupt,Bulk, 10 Functions (OHCI, EHCI) 10 pipes (Fixation) (O?-;(‘?\X g:‘é”g:gl?;‘y :\S;:r\ﬂ gKgy(e

Interrupt, Bulk ) (OHCI) (EHCI, Renesas original *') (Renesas original*?) (Renesas Original) ' (MAX) (Renesas orginal)

*1. It does not support High Band Width of Isochronous and Interrupt type.
*2. Single-layer connection with an external HUB is available. When connected by the Full-Speed function via the Hi-Speed hub, the payload of 188 bytes or lower will be supported for Isochronous type.

USB2.0 Function

——— -~
[33832]
uss 7 . .
USB Function Power Source Endpoint USB Hub USB Buffer Bus Interface Serial /0 -

USB Full-Speed for USB Pull-up 2 Endpoints (USB Hub) Function MAX 64 Bytes x 6 8 bits x 1 UART/Clock Sync.
(Control, Interrupt,Bulk, D+ Pull-up 4 Endpoints 2 downstream port +40 Bytes DMA Specification 8 bits x 1ch
Isochronous) Power Source (USB Function) (Internal RAM used)*'
| -
@ /V
L~ P _ _ J USB-IP is librarized Renesas USB ASSP and consists of Full-Speed and Hi-Speed types.
A/D Converter Timer /O Ports Pull-up /O Port Interrupt Factor Minimum Package It is possible to choose a number of Endpoints and FIFO capacity according to the system.
10 bits x 8 channels 8 bits x 3 44 10 16 Instruction 64-pin LQFP
(with Prescaler) (LED: 4) Execu2t5|gn Time (0.5mm pitch/0.8mm pitch)
ns
Supply Voltage PLL Frequency USB communication  USB communication Endpoint FIFO
3.00 to 5.25V Multiplier function function 16Endpoints (MAX) (FS) 4KByte (MAX) (FS)
d - e USB Full-Speed USB Hi-Speed 8 Pipes (MAX) (HS) 16KByte (MAX) (HS)
(USB 48MHz generated internally) (Control,Interrupt,Bulk, Isochronous) | (Control, nterrupt,Bulk,lsochronous)

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

. Memory Size Clock  Minimum Instruction Supply Operating Power Consumption
per Number o ockase  Feckage €0 now o) R (45D Executon Time (ns) Voltage (V) Ll (mW/NHz) Protecting an electric equipment and an electron device from ESD surge in
" 5V 125/6 [ . . .
M38K27M4L- XXXFP 64 LQFP  PLQPOOB4GA-A 16K 1K 12° 250 3.0005.25 —2010 85 o USB2.0 (480 Mbps) supporting a high-speed signal transmission path.
. SV 1256 low-capacitance surge absorption Zener diode
M38K27M4L- XXXHP 64 LQFP PLQP0064KB-A 16K 1K 12 250 3.00t0 5.25 —20to0 85 3V 30/6
6.224 (6.2V) 6.824 (6.8V)
o B 5V 125/6 Item Code Test condition 5 Unit
M38K29F8LFP 64 LQFP PLQP0064GA-A 32K 2K 12" 250 3.00t0 5.25 —201to0 85 3V 30/ Min. Typ. Max. Min. Typ. Max.
5V 125/6 z It R el — (aglam]| = |20 | v
M38K29F8LHP 64 LQFP  PLQPO0B4KB-A  32K* 2K 12 250 3.00t0 5.25 —20to 85 a2 o ener voltage VZ  4omsPulse ol :
*2. Flash memory VR=3.5V - — — — — 20 A
*3. This is the maximum oscillation frequency which can be connected to external. Use 6MHz or 8MHz internal clock at 5V, 6MHz clock at 3V. Reverse leak current IR VRo5.5V an A
=2. - - . - - - /J,
VR=0 24 — 40 45 — 40 45 pF
@M3A-8K02: 38K0 Group/38K2 Group Evaluation, Development Board » Please see P34 for details. Junction capacitance C  f—1MHz slements
‘ 1 — — 40 — — 40 pF
= ' elements
? 4 * "‘ Dynamic resistance  Rd Iz=5mA — — 60 — — 30 Q
"l § C=150pF
*4 !
ESD - 10!|m§s_i%:r3v2i% w| 8= |=|=|W

reverse impression

*3 Value per one element *4 Based on IEC61000-4-2 / Judgment with reverse leak current



Renesas Development Environment
@T7TD http://www.renesas.com/tools
leware-Drivers

Emulators \ Platforms

While improving the engineers' productivity by shortening development
cycle, Renesas provides development tools that will allow users to get
more performance out of MCUs.

Moreover, we have partnered with wide variety of vendors who can
respond to Renesas customers' need and requirements as well.

http://www.renesas.com/hew

I High-performance Embedded Workshop

@ Seamless development environment
+ Each tool, from editor to debugger, is integrated and managed collectively
+ Various build*! patterns are flexibly supported
(It is possible to store multiple option specification patterns, and to add an external tool to build
processes, etc.)
@ Test support function to improve debugging efficiency
+ Record and re-execution of build and debugging operations using the macro generation support function
* Archive and compare window execution results contents from macro executions in test image files
@ Constant provision of the latest tools and documents
+ Auto update utility
+ Document updater
@ Coordination with products provided by partner vendors (such as CASE tools etc.)

*1. Build: This is a series of processes that execute the compiling, assembling,
and linkage, and then generate the object module.

I Real-time OS

@High-speed and compact xITRON specification OS
* Real-time OS for device-embedded systems
+ Provided along with a rich lineup of middleware and platforms to address the total solution with Renesas microprocessors.

http://www.renesas.com/uitron

I Emulator Lineup

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

http://www.renesas.com/emulation_debugging

Full-specification Emulators

[BUOISS®)0Id

Development Tools for the SuperH™ Family

mcu Software tool Hardware too
RTOS C/C++ Compiler  Simulator — High-performancs model 2 RS
Series Grou IDE User system (Flash)
P (#ITRON) Package Debugger Emulator *3 Emulator Hostblnte.;f 4% nterface board or Options
gal evaluation chipboard
ROE0200FOETUOQ0 *6
%  (HI7700/4) ROR40770TRWO2w* (E200F) . (External bus trace unit)
EREN (173007 X) RORS0730PRW0IW?S ROE0200F2EMUgo  Bundled wih emulator ROE0200FOEPU00
SH7780 (Extended profile unit)
* | (HI7750/4) ROR40775TRWO2w*!
SH7763 (HI7300/PX) ROR50730PRWO1w*S
SH7750 SH7760  (HI7750/4) ROR40775TRWO2w* !
SH7727 _ _ _
SH7700 ::;;:‘1’,, (HI7700/4) }
ROR40770TRWO2w*! C/C++ Compiler Package for (E10A-USB)
SH7705 SuperH Family HS0005KCU01H/ — -
SH7641 SH7641 (MISRA C Correspondence**) 02H*8
ROEG200FOACC00
e (Trace cable)
SHZ200 Shz2es ROE0200FOEPU00
(Extended profile umt)
(HI7000/4) (E200F) - ROE0200F1ETU00 *
ROR40700TRWO2W*! ROE0200F{EMUgp  undled with emulator (External bus trace unt)

. ROE0200F1MSR00 (8MByte) *7
SH7260 SH7263 (Emulation memory unit)
ROE0200F1MSRO1 (16MByte)”
(Emulation memory unit)

*1.w="1": Evaluation contract for one host machine; w="5": Evaluation contract for up to five host machines; w="A": Evaluation contract for up to ten host machines; w="K": Mass production contract for up to 1,000 user systems;
w="U": Mass production contract for an unlimited number of user systems; w="Z": Mass production contract for an unlimited number of user systems, with kernel source code; “2. Emulator software is bundled with an emulator.
*3. HS0005KCUO1H only uses the H-UDI device function. HS0005KCUO2H uses the H-UDI AUD device functions. *4. By installing the separately available MISRA C rule checker SQMIint (t type name ROC00000SCWO1R),
the MISRAC rule inspection function is added. *5. HI7300/PX supports SH-4A and SH4AL-DSP MCUs. *6. The trace cable (ROE0200FOACCOO0) is bundled *7. A trace cable is required. When attaching multiple optional products,
use only one trace cable. *8.The emulator softwine is being developed for SH7721. % New product

Development Tools for the M16C Family

mMcu Software tool Hardware tool
C Compiler Package Emulator User system terminal area Programmer
MCU  Group MCU RTOS (simulator debugger IDE pod Recommended
is bundied) is bundled *5) Package name accessories
MB3T-NC30WA) *2 )
(M3T-MR30/4) ( High-performance 6 7
M16C/20 M16C/24 M30245 ROR30600TRWO2wJ*! ROC30600CLWO5R Embedded Workshop™ PC4701U M30245T3-RPD-E PLQP0100KB-A (100P6Q-A)

(MISRA C*3)
*1. The M3T-MR30 is the generic name for a real-time OS development kit (M3T-MR30K) and mass production contract (M3T-MR30S). *2. The M3T-NC30WA includes an integrated development environment (High-performance
Embedded Workshop, TM), C compiler, assembler and simulator debugger (M16C R8C simulator debugger.) *3. The MISRA C rule checker SQMlint (type name: ROC00000SCWO01R) is an optional product for the Renesas C compiler.
*4. A High-performance Embedded Workshop is included with the C compiler package. An integrated development environment TM (bundled in the C compiler package) is also available. *5. The following and most recent version of
the emulator debugger can be downloaded from the Internet (free of charge): M16C PC4701 emulator debugger *6. Refer to the accessory information website (http://www.renesas.com/accessory) for accessories.
*7. Programs prepared by our partner vendors are addressing to your requirements.

Development Tools for the H8SX, H8S Family

E200F Emulator E6000H Emulator E6000 Emulator PC4701U Emulator
The E200F emulator is a high performance emulator The E6000H emulator is a high-performance emulator The E6000 emulator is a high-performance emulator The PC4701U emulator is a high-performance
with on-chip debugging emulation and bus trace plying to the i Pt ion freq y of plying to the maximum operation frequency of emulator common to M16C, 740 family complying
functions. 100MHz. 33MHz. to the operating frequency of microcomputers up
@ Real-time emulation with a maximum operation @Enhanced emulation functions such as C language @Enhanced emulation functions such as C language to 20MHz.

frequency of MCU is available source level debugging, trace and break source level debugging, trace and break @The 4701U emulator can be modified to the debugging
@ PC interface: USB @Realizing debugging environment complying to any @PC Interface: PCI Bus, PCMCIA Bus, LAN, USB environment corresponding to various

operating environment microcomputers at the minimum cost.

@PC Interface: PCI Bus, PC Card Bus, LAN, USB (The simulation pod is changeable by each

microcomputer.)
@PC Interface: LAN, USB, LPT Parallel

@D http://www.renesas.com/e200f @D http://www.renesas.com/e6000h @D http://www.renesas.com/e6000 @D http://www.renesas.com/pc4701u
o

Compact Emulator

H

M38000T2-CPE

Fully functional, low-priced, and compact in-circuit emulator

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

@ Though the emulator is small in size, it is capable of addressing full scale development through use of its capable functions, such as real-time tracing.

@ PC interface: USB

@D http://www.renesas.com/cpe
740

On-chip Debugging Emulators

E10A-USB Emulator

The emulator is an OCD (On Chip Debugging) emulator excellent in cost performance.

@ The E10A-USB emulator is capable of debugging a users system in a state as close as a final product.
@ The emulator is USB bus powered and thus external power supply is not needed

@ PC Interface: USB

=3
=
=)

o

o}
c

Q

2
o

S
<

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

Mcu Software tool Hardware tool
Economy model * High-performance model*?
" . Programmer
. RTOS C/C++ Compiler ~ Simulator IDE User system Fl
lash
Series Group (1ITRON) Package  Debugger Emulator Emulator Hostinterfac®  Interface board or Options (Flast)
evaluation chipboard
ROE0000BAKCEQO (USB)
i (E10A-USB) (E6000H) HS1658RECNTH** HS000BEAUF1H (USB) 700,'
HBSX/1658R HS0005KCUOTH/02H**  HS1650EPHBO0H** (LQFP-120) HS0008EASFAH (RS-2320) +
ROCO0000FDWO4R**
HS6000EIP02H ROE00008AKCEOO(USBJor
. (E10A-USB) (EB000H) (PC-Card) HS1653ECNGTH HS000BEASF4H (RS-232C) or
HSO00SKCUOTHO2H  HS1650EPHBOH*6  ©F H(%tgogagom (TFP-120) HSO00BEAUF1H (USB) *7 +
H8SX/1600 RN = ROCO0000FDWO4R
—— (E10A-USB) (E6000H) r(hgg'ggggﬁbeggH HS1668RECHBTHY* i‘;%%%%%?ﬁﬁ?ﬁ}g;a’{,’
HS0005KCUOTHI02H**  HS1650EPHBOH**  ©! (USB-Adapter) (FP-144L) HS000BEASF4H (RS-232C) +
ROCO0000FDWO4R**
ROEQ0008AKCEQQ(USBJor
HBSX/1663 (E10A-USB) (E6000H) HS1664ECHB1H HS0008EASF4H (RS-232C) or
C/C+ Compil HS0005KCUOTHI02H ~  HS1650EPHE0H*® (FP-144L) HS0008EAUF1H (USB)*7 +
(HI1000/4) ++ Compiler ROCO0000FDWO4R
Package for H8SX, H8S,
ke ROE00008AKCEO (USB) or
H8S/2400 Hes2462 RORQ&,O%TRW H8 Family (E10AUSB) - _ _ — HS0008EAUF1H (USB) *7 or
HBS/2472%% (MISRA C Correspondence *4) HS0005KCU01H/02H H{S000BEASF4H (RS.2320) +
ROCO000OFDWO4R**
HSB000EMS12H
(E10A-USB) (E6000) HS2218ECN61H (TFP-100G)
Hes/2218 HSOUOSKCUOTHIO2H HS22IMEPIBRH'S o) o HS221BECBE2H (BP-112) A
or HS6000EIC02H {Expansin neoh)
(E10A-USB) (E6000) (PCI-Card) spo15RECNGTH (TFP-120)  HOO000EMS12H HS0008EASF4H (RS-2320) or
H8S/2200  H8S/2215 5 or HS6000ELNOTH MB) 7
H KCUO1H/02H 8 5 HS2215RECB62H (BP-112. i HSO0008EAUF1H (USB) *7 +
IS0005KCUO1H/O: HS2214EPIG2H (Ve o221 SHECEs ( ) (Expansionmemoy) - mome00uotoWodm
e or HS6000EIU02H
H8S/2212 HS2214EPIG2H *5 (USB-Adapter) HS2212ECH61H (FP-64E) =
Hsoé%;%ﬁa‘ﬂ,m HS0008EASF4H (RS-232C) or
H8S/2100  H8S/2172 = - = - HS0008EAUF1H (USB) *7 or
ROE0000BAKCEOO(USB)+
ROCO0000FDWO4R

*1.w = "1": Evaluation contract for one host machine; w = "5": Evaluation contract for up to five host machines; w = "A": Evaluation contract for up to ten host machines; w = "K": Mass production contract for up to 1,000 user systems;
w = "U": Mass production contract, no limit on the number of user systems; w = "Z": Mass production contract, no limit on the number of user systems, with kernel source code. *2. Emulator software is bundled with an emulator.
*3. HS0005KCUO1H only uses the H-UDI function of the device. HS0005KCUO02H uses the H-UDI and AUD functions of the device. *4. The MISRA C rule checker SQMIint (type name: ROC00000SCWO1R) is an optional product for

the Renesas C compiler. *5. A package deal with HS6000EIU02H (USB-Adapter) is also available. The package type name has -U at the end of the type name of E6000. Ex. HS2214EPI62H-U". *6. A package deal with
HS6000EIU02H (USB-Adapter) is also available. The package type name has -U at the end of the type name of E6000H. Ex. HS1650EPH60H-U. *7. A license of ROC00000FDWO04R is bundled with HSO008EAUF1H.
*8. Only the H8S/2215R,H8S/2215T corresponds. Y Under development

Development Tools for the 740 Family

Mcu Software tool Hardware tool
. Assembler Package Emulator Recommended

Series Group C Compiler Package IDE (Comp ) MCuU Package name accessories Programmer

C compiler
G
M3T-ICC740 *! High-performance - -
28000 or Embedded M38000T2-CPE *5 . -
3 x4

Assembler Workshop PLQP0064KB-A (64P6Q-A)

38K2 Package M38K29RFS
M3T-SRA74 *2

*1. The M3T-ICC 740 product includes the IAR System’s C compiler ICC740, Renesas’ s Integrated development environment, Renesas’ s simulator debugger and others. *2. The M3T-SRA74 product includes the integrated
development environment, assembler, simulator debugger and others. *3. The high-performance Embedded Workshop is bundled to the C-compiler package and assembler package. *4. The integrated development environment
TM (bundled to the C-compiler package and assembler package) can also be used. *5. The compact emulator M38000T2-CPE is attached with the integrated development environment, emulator debugger and compiler for evaluation
purposes at no cost.*6. Refer to the accessory information website (http://www.renesas.com/accessory) for accessories.

*7. Programs prepared by our partner vendors are addressing to your requirements.

PLQP0064GA-A (64P6U-A)

3rd Party Programmer Manufacturers

http://www.dataio.com SUISEI ELECTRONICS http://www.suisei.co.jp/index_e.html
Data I/O Corporation
P! T rodgerb@data-io.com SYSTEM CO., LTD. EEDsupport@suisei.co.jp
Flash Support Group, Inc. | http://www.j-fsg.co jp/e/form_ask01.htm Sunny Giken Inc. WAL D

E D support_apl@renesas.com (Renesas Solutions Corp.)

http://www.minato.co.jp http://www.y1000.com/

Minato Electronics Inc. .,Ltd.
ETFD int-support@minato.co.jp fiaveliechnologyicaLtic i e_sales@y1000.com

http://www.sophia-systems.com/ Yokogawa Digital http:/iwww. -digital. pi TIMPRESS.html
70 sales@sophiasys.com Computer Corporation T Dinfo-impress@yokogawa-digital.com

Sophia Systems Co., Ltd.



USB Development/Evaluation Products

Renesas supports you build demo boards for the trial USB interface control program

(USB F/W) and for evaluation of the 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 USB program configuration (software IP)

- Application with peripheral 1/0
- Product dependent software

Application program

- Standard software conforming to
USB device class specifications
+ Interrupt routine of each USB Interrupt elements

- USB device class firmware

- Standard software conforming to
USB specifications (Chapter 9)

- Setting of USB control flag

- FIFO Read/Write

- Standard hardware conforming to
USB specifications

- FIFO data I/0 H/W 1P

- Communications control with host
(error processing included)

S/WIP

USB basic firmware

USB device

I USB Interface Control Program (USB F/W)

Function Host
Fi?;:j:re endoy HD S'twoar:Ze Comm Biintey Fi?;:j:re s:\:l;:;e

SH7203/SH7263 (@) O O O
SH7705 O O O -

SH7727 O O O O

SH7641 @) @) @) -

SH7720 @) @) O @)

SH7760 (@)

SH7763 * * * *

H8SX/1653 O @) O @) -
H8S/2212. H8S/2218 @) @) O @) -
H8S/2215 @) @) O @) =
H8S/2170 O -

M30245 @) -

38K0 @] O -

38K2 @) O -

M66291 O O O O -

M66591 O * * =

M66592 O O O -

M66596 @) @) O O
R8A66597 O O O O

O : Now supported/Now on Sale * : Under development —:N/A

I Demo Board/Evaluation Board

ROK572630D000BR <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

MS7720RP02<SH7720 Solution Engine Light>
MS7727RP03<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 uITRON and the on-chip
debugger connection run is ready.
Connection with various USB
ASSP utility boards (*1) is possible
through relay board M3A-ZAS3. 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-0037G01, M3A-0038G01, M3A-0039, M3A-0040

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

Hi-Speed MCU

MS7722SE01<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 1ITRON 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

MS7760CP02P<SH7760 Solution Engine 2>

Evaluation board embedded with
the H/W for evaluating built-in
USB, LCDC, SCIF and other
functions of SH7760. The
environment where main OS
such as uITRON can work and
the on-chip debugger can be
used is ready. 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.

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.




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:MS7727RP03, MS7720RP02

(An instance)

Memo




Renesas USB Device

RenesaSTeChnOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

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.

2. 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.

3. 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.

4. 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 )

5. 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.

6. 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.

7. 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.

8. 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.

9. 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 voltage 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.

10. 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.

11. 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.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.

13. 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.
ENESAS
RENESAS SALES OFFICES

Refer to "http://www.renesas.com/en/network" for the latest and detailed information.

http://www.renesas.com

Renesas Technology America, Inc.
450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408) 382-7500, Fax: <1> (408) 382-7501

Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628) 585-100, Fax: <44> (1628) 585-900

Renesas Technology (Shanghai) Co., Ltd.
Unit 204, 205, AZIACenter, No.1233 Lujiazui Ring Rd, Pudong District, Shanghai, China 200120
Tel: <86> (21) 5877-1818, Fax: <86> (21) 6887-7858/7898

Renesas Technology Hong Kong Ltd.
7th Fl., North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2377-3473

Renesas Technology Taiwan Co., Ltd.
10th Fl., No.99, Fushing North Road, Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology Singapore Pte. Ltd.
1 Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632
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