PRELIMINARY DATA SHEET

RENESANS MOS INTEGRATED CIRCUIT

) uPD720133

USB2.0 to IDE Bridge

The #PD720133 is designed to function as a bridge between USB 2.0 and ATA/ATAPI. The ¢PD720133 complies
with the Universal Serial Bus Specification Revision 2.0 full-/high-speed signaling and works up to 480 Mbps. The
#PD720133 consists of a CISC processor, an ATA/ATAPI controller, an endpoint controller (EPC), a serial interface
engine (SIE), and an USB2.0 transceiver. The USB2.0 protocol and class specific protocols (bulk only protocol) are
handled by the USB2.0 transceiver, the SIE and the EPC. The V30MZ CISC processor in the 4PD720133 takes care of
the activities in the transport layer. The firmware controlling the 4PD720133 is located in an embedded ROM.

FEATURES

» Compliant with Universal Serial Bus Specification Revision 2.0 (Data Rate 12/480 Mbps)
+ Compliant with ATA/ATAPI-6 (LBA48, PIO Mode 0-4, Multi Word DMA Mode 0-2, Ultra DMA Mode 0-4)
» USB2.0 high-speed bus powered device capability
* * Certified by USB implementers forum and granted with USB 2.0 high-speed Logo (TID: 40001985)
» One USB2.0 high-speed transceiver / receiver with full-speed transceiver / receiver
» USB2.0 High-speed or Full-speed packet protocol sequencer (Serial Interface Engine)
» Automatic chirp assertion and full-/high-speed mode change
» USB Reset, Suspend and Resume signaling detection
» Supports power control functionality for IDE device as CD-ROM and HDD
» Supports set feature (TEST_MODE) functionality
« System Clock is generated by 30 MHz X'tal
* 2.5V and 3.3V power supply

* ORDERING INFORMATION

Part Number Package
H#PD720133GB-YEU-A  64-pin plastic TQFP (fine pitch) (10 x 10) Lead-free product
#PD720133GB-YEU-Y  64-pin plastic TQFP (fine pitch) (10 x 10) High heat-resistance product

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.

Document No.  S17100EJ2V0DS00 (2nd edition)
Date Published June 2004 NS CP (N)
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: CISC CPU core

: 4-Kbyte work RAM for firmware

: 12-Kbyte ROM for built-in firmware

: USB2.0 transceiver with serial interface engine
: Endpoint controller

: IDE controller

: ATA direct command controller

: Internal / external bus controller and DMA controller
: Interrupt controller (82C59 like)

: General purpose 3-bit I/O controller

: Multipurpose 2-bit 1/0O controller
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PIN CONFIGURATION (TOP VIEW)

¢ 64-pin plastic TQFP (fine pitch) (10 x 10)
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Pin No Pin Name Pin No Pin Name Pin No Pin Name Pin No Pin Name
1 SCAN 17 VBUS 33 IDED15 49 Vss
2 RPU 18 IDECS1B 34 IDEDO 50 IDED6
3 VDD25 19 IDECSO0B 35 IDED14 51 IDED8
4 Vss 20 IDEA2 36 IDED1 52 IDED7
5 RSDP 21 IDEAO 37 IDED13 53 IDERSTB
6 DP 22 IDEA1 38 IDED2 54 VDD33
7 VDD33 23 IDEINT 39 VDD25 55 XIN
8 DM 24 VDD33 40 Vss 56 XOouT
9 RSDM 25 Vss 41 VDD33 57 Vss
10 Vss 26 VDD25 42 IDED12 58 VDD25
11 AVDD25 27 IDEDAKB 43 IDED3 59 RESETB
12 AVss 28 IDEIORDY 44 IDED11 60 SDA (PIO0)
13 RREF 29 IDEIORB 45 IDED4 61 SCL (PI1O1)
14 AVss(R) 30 IDEIOWB 46 IDED10 62 DPC(GPIO5)
15 AVDD25 31 IDEDRQ 47 IDED5 63 CMB_STATE(GPIO6)
16 TEST 32 Vss 48 IDED9 64 CMB_BSY(GPIO7)

Remark AVss(R) should be used to connect RREF through 1 % precision reference resistor of 2.43 kQ.
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1.  PIN INFORMATION

Pin Name I/0 Buffer Type Active Level Function
XIN | 2.5V Input System clock input or oscillator In
XOuT (0] 2.5V Output Oscillator out
RESETB | 3.3 V Schmitt Input Low Asynchronous reset signaling
IDECS(1:0)B O (I/O) | 5V tolerant Output Low IDE host chip select
IDEA(2:0) O (I/0) | 5V tolerant Output IDE address bus
IDEINT | 5V tolerant Input High IDE interrupt request from device to host
IDEDAKB O (I/O) | 5V tolerant Output Low IDE DMA acknowledge
IDEIORDY | 5V tolerant Input High IDE IO channel ready
IDEIORB O (I/0) | 5V tolerant Output Low IDE 10 read strobe
IDEIOWB O (I/0) | 5V tolerant Output Low IDE 10 write strobe
IDEDRQ | 5V tolerant Input High IDE DMA request from device to host
IDED(15:0) 1/0 5V tolerant /O IDE data bus
IDERSTB O (I/0) | 5V tolerant Output Low IDE reset from host to device
CMB_BSY (GPIO7) I/0 3.3VI/0 Combo IDE bus busy
CMB_STATE (GPIO6) 110 3.3VIO Combo IDE bus state
DPC (GPIO5) 110 3.3VI0O Power control signaling for IDE device
SDA (PIO0) 1/0 3.3VI/0 Serial ROM data signaling
SCL (PIO1) /10 3.3VI/O Serial ROM clock signaling
VBUS I 5V Schmitt Input “°* VBUS monitoring
DP I/O USB high speed D+ 1/0O USB'’s high speed D+ signal
DM I/0 USB high speed D- I/0 USB'’s high speed D- signal
RSDP (0] USB full speed D+ Output USB’s full speed D+ signal
RSDM (0] USB full speed D- Output USB'’s full speed D- signal
RPU A USB Pull-up control USB’s 1.5 kQ pull-up resistor control
RREF A Analog Reference resistor
SCAN | 3.3V Input Scan mode control
TEST | 3.3V Input Test mode setting
AVob2s 2.5V Voo for Analog circuit
Vbp2s5 2.5V Voo
Vo33 3.3V Voo
AVss Vss for Analog circuit
Vss Vss

Note VBUS pin may be used to monitor for VBUS line even if Vooss, Voozs, and AVoozs are shut off. The System

Designer must ensure that the input voltage level for VBUS pin is less than 3.0 V. [that is the absolute

maximum rating].

Remarks 1. “5V tolerant* means that the buffer is a 3.3 V buffer with 5 V tolerant circuit.

2. The signal marked as “(I/O)” in the above table operates as 1/O signals during testing. They should be

ignored under normal operation.
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2. FUNCTION INFORMATION

The USB to IDE system can be realized by 4PD720133. If the customizations of data such as USB vendor ID and
USB product ID are required, an external serial ROM can be used. The 4PD720133 also has power circuit to turn on
and off the system power supply. The #zPD720133 can operate in either bus-powered mode or self-powered mode. If
the total power consumption of the USB to IDE system within the USB 2.0 specification of a bus powered device, it will
be possible to realize a high-speed capable bus powered system. In addition, #PD720133 has a feature of IDE bus
arbitration. This enables system, which has two IDE controllers to control a single IDE device. In this case, another IDE
controller also must have a feature of IDE bus arbitration.

The setting of IDE controller in the #PD720133 is controlled by data in serial ROM.

21 Data in Serial ROM

The 4PD720133 loads some data such as Vendor ID, Product ID and some additional USB related information,

etc from serial ROM during #PD720133 initialization.

Table 2-1. Data in Serial ROM

Offset (H) Data Size Symbol Description

+00 1 Word idMark Validation Mark of 556AAH
+02 1 Word CheckSum Check sum of serial ROM
+04 1 Word Flags Control for descriptor overwrite
+06 1 Byte ModeReset PWR, CLC, DCC, DV[1:0], DPC Reset bit map field
+07 1 Byte ModeSet PWR, CLC, DCC, DV[1:0], DPC Set bit map field
+08 1 Word idVendor idVendor field in Device descriptor
+0A 1 Word idProduct idProduct field in Device descriptor
+0C 1 Word bcdDevice bcdDevice field in Device descriptor
+0E 1 Word Reserved Reserved for future use.
+10 1 Byte MaxPower Bus bMaxPower field in Configuration descriptor for Bus powered mode
+11 1 Byte MaxPower Self bMaxPower field in Configuration descriptor for Self powered mode
+12 1 Byte binterfaceClass binterfaceClass field in Interface descriptor
+13 1 Byte binterfaceSubClass binterfaceSubClass field in Interface descriptor
+14 1 Byte binterfaceProtocol binterfaceProtocol field in Interface descriptor
+15 1 Byte Reserved Reserved for future use.
+16 1Word TxModeReset IDE transmission type such as Ultra DMA 66 Reset bit map field
+18 1Word TxModeSet IDE transmission type such as Ultra DMA 66 Set bit map field
+1A 1Word RompatchSW ROM Patch information (Patch On or Off) of External Function
+1C 4 Bytes Reserved Reserved for future use.
+20 32 Bytes ManufactureString String descriptor for Manufacturer
+40 32 Bytes ProductString String descriptor for Product
+60 32 Bytes SerialString String descriptor for Device serial number
+80 128 x n Bytes FW Patch Firmware patch module for self-powered/bus-powered mode
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2.2 Pin Setting
Settings of the SCL, SDA and unused pins (TEST and SCAN) are recommended as follows. Please note that the
setting of the SCL depends on size of Serial ROM.

Table 2-2. Pin Settings

Pin Name Setting
SCL Pull Up Mot
SDA Pull Up
TEST Low Clamp
SCAN Low Clamp

Note If serial ROM size is more than 2 Kbytes, SCL should be pull down.

The settings for any other pins such as the CMB_BSY and the CMB_STATE depend on USB2.0 to IDE Bridge
system. For example, if two IDE controllers are implemented in the system to control one target IDE device and one
of the two IDE controllers is the 4PD720133, then both the CMB_BSY and the CMB_STATE are used to handshake
between the two IDE controller chips. On the other hand, when the system uses the xPD720133 as the only IDE
controller to control a target IDE device, then both the CMB_BSY and the CMB_STATE should be connected to

ground.
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2.3 Control Bit in Serial ROM

The following tables show IDE status and control bit in serial ROM.

Table 2-3. DV1/DVO0, CLC, PWR Setting

No. Device Internal ATA/ATAPI PWR CLC DV1 DVO0
Power Clock
0 Bus Powered | 7.5 MHz | No device connected 1 1 1 1
1 ATA 1 1 1 0
2 ATAPI 1 1 0 1
) Reserved 1 1 0 0
4 60 MHz No device connected 1 0 1 1
5 ATA 1 0 1 0
6 ATAPI 1 0 0 1
7 Reserved 1 0 0 0
8 Self Powered | 60 MHz No device connected 0 1 1 1
9 Combo (ATA) 0 1 1 0
10 Combo (ATAPI) 0 1 0 1
11 Combo auto device detect 0 1 0 0
12 No device connected 0 0 1 1
13 ATA 0 0 1 0
14 ATAPI 0 0 0 1
15 Auto device detect 0 0 0
Remarks 1. Setting of no. 0, 3, 4, 7, 8, and 12 are not allowed.
2. For bus powered setting, some critical considerations such as power consumption for the total system
should be observed.
3. The slave device function cannot use Auto device detect.
Table 2-4. DV1/DV0, DCC Setting
Condition DCC Description
DV1 DVO Mode Target setting in
Device Serial ROM
1 0 ATA ATA Reset Ultra, Multi Word DMA are disabled.
Set Ultra, Multi Word DMA are enabled.
0 1 ATAPI ATAPI Reset Ultra DMA are disabled.
Set Ultra, Multi Word DMA are enabled.
0 0 Auto ATA Reset Ultra, Multi Word DMA are disabled.
device Set Ultra, Multi Word DMA are enabled.
detect ATAPI Reset Ultra DMA are disabled.
Set Ultra, Multi Word DMA are enabled.

Remark PIlO mode 0-4 are always enabled.
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2.4 Combo Mode Function
The 4PD720133 can be used to realize that two IDE controller chips control one target IDE device in one system.
In order to realize IDE bus arbitration between two IDE controller chips, the #zPD720133 has the CMB_BSY and the
CMB_STATE. Combo mode is enabled when PWR = 0 and CLC = 1.
CMB_BSY and CMB_STATE are connected to another IDE controller chip as shown below.

Figure 2-1. CMB_BSY and CMB_STATE Connection between Two IDE Controller Chips

#PD720133 Other IDE controller

CMB_STATE X IDE Bus Grant
CMB_BSY IDE Bus Request

Table 2-5. Description of CMB_BSY and CMB_STATE

Pin Name Direction Value Description
CMB_STATE IN 0 Other IDE controller does not require or does not use IDE bus.
1 Other IDE controller requires or is using IDE bus.
CMB_BSY ouT 0 The #PD720133 does not require or does not use IDE bus.
1 The ©PD720133 requires or is using IDE bus.
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The IDE bus arbitration will be performed in the following sequence. The PD720133 will check if the other
IDE controller is using the IDE bus. If the other IDE controller is not using the IDE bus, the 4PD720133 will be
able to use the IDE bus. On the other hand, if the other IDE controller is using the IDE bus, the xPD720133
transmits to the suspend mode. And the #/PD720133 resumes on condition that the CMB_STATE becomes low

level. After that, the arbitration will restart from the beginning of the sequence.

Figure 2-2. IDE Bus Arbitration Sequence

START
Chip Init

B >
O Y

Suspend Mode

CMB_STATE =17 .

The other IDE controller
is still using IDE bus.

CMB_STATE=17?

The other IDE controller
releases IDE bus.

A |-
O Yes

The other IDE controller is

using IDE bus.
Resume
CMB_BSY =1 l
The 4PD720133 uses
IDE bus. No The 4PD720133
cannot use IDE bus.
i CMB_BSY =0
END
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2.5 Power Control

To realize bus-powered or high performance self-powered USB2.0 to IDE Bridge system, the 4PD720133 has
two internal system clock mode. One is 7.5 MHz for bus-powered mode and another is 60 MHz for self-powered

mode. The uPD720133 controls the power state by events as follows. The word with under line indicates event.
The Italic word indicates the power state.

Figure 2-3. Power State Control

(a) Bus-powered Mode
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(b) Self-powered Mode
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B us
CMB_STATE=1 CMB_STATE =0 Connect
Bus Reset
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Power = Penum_rs 3 Power = Penum_Hs Resume
) . Suspen : ;
Set Configuration —ps— > Set Configuration Suspend
uspen
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R Resume
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FS Operation HS Operation

State
Power = Phs_s

Power = Prs_s
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To realize bus-powered USB2.0 to IDE Bridge system, 4PD720133 has a DPC pin to control the on and off of
the IDE device’s power supply according to the USB device states. DPC should be pull-up to 3.3 V because DPC
output becomes high impedance state until the 4#PD720133 is initialized.

Figure 2-4. DPC Pin to Control IDE Device’s Power Circuit

High impedance state

Default Un-configured Configured Suspend Configured

\ Normal /ﬁ Normal
DPC — N Operation / N Operation

Power ON Bus Reset Set . Suspend Resume
Hardware Reset Configuration Occured Occured

The following example is a circuit for controlling the power supplies to IDE device while the 4PD720133 is
under default and un-configured state. Also, the power supply to IDE device is disabled during suspend state.

Power consumption of total system under default, un-configured, and suspend state can be reduced by DPC

pin.

Figure 2-5. Power Control Circuit Example

Power supply rail

Pttt ; IDE Device
3.3V i i
—_—] » IN ouT —1: Regulator H Power
1PD720133 i E
Pull-up P-Channel Switch e
DPC » ON
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3. ELECTRICAL SPECIFICATIONS

3.1  Buffer List

e 2.5V oscillator interface
XIN, XOUT
e 3.3 Vinput buffer
TEST, SCAN
e 3.3V schmitt input buffer
RESETB
e 3.3V loL =3 mA bi-directional buffer with input enable (OR-type)
SDA, SCL, DPC (GPIO5), CMB_STATE (GPI06), CMB_BSY (GPIO7)
e 5V schmitt input buffer
VBUS
e 5V loL =6 mA bi-directional buffer with input enable (OR-type)
IDED(15:0), IDEINT, IDEIORDY, IDEDRQ, IDECS(1:0)B, IDEA(2:0), IDEDAKB, IDEIORB, IDEIOWB,
IDERSTB
e USB interface
DP, DM, RSDP, RSDM, RREF, RPU

Remark “5V”referstoa 3.3V buffer with 5-V tolerant circuit. Therefore, itis possible to have a 5-V connection for

an external bus, but the output level will be only up to 3.3 V, which is the Vbbs3 voltage.
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3.2 Terminology

Terms Used in Absolute Maximum Ratings

Parameter Symbol Meaning

Power supply voltage Vb33, Vobzs | Indicates voltage range within which damage or reduced reliability will not result when
power is applied to a Voo pin.

Input voltage Vi Indicates voltage range within which damage or reduced reliability will not result when
power is applied to an input pin.

Output voltage Vo Indicates voltage range within which damage or reduced reliability will not result when
power is applied to an output pin.

Output current lo Indicates absolute tolerance value for DC current to prevent damage or reduced
reliability when a current flows out of or into an output pin.

Operating temperature Ta Indicates the ambient temperature range for normal logic operations.

Storage temperature Tstg Indicates the element temperature range within which damage or reduced reliability will
not result while no voltage or current are applied to the device.

Terms Used in Recommended Operating Range

Parameter Symbol Meaning
Power supply voltage Vo33, Vobzs | Indicates the voltage range for normal logic operations occur when Vss =0 V.
High-level input voltage Vi1 Indicates the voltage, which is applied to the input pins of the device, is the voltage

indicates that the high level states for normal operation of the input buffer.

* If a voltage that is equal to or greater than the “Min.” value is applied, the input
voltage is guaranteed as high level voltage.

Low-level input voltage Vio Indicates the voltage, which is applied to the input pins of the device, is the voltage
indicates that the low level states for normal operation of the input buffer.

* If a voltage that is equal to or lesser than the “Max.” value is applied, the input
voltage is guaranteed as low level voltage.

Hysteresys voltage VH Indicates the differential between the positive trigger voltage and the negative trigger
voltage.
Input rise time tri Indicates allowable input rise time to input pins. Input rise time is transition time from

0.1 x Voo to 0.9 x Voo.

Input fall time ti Indicates allowable input fall time to input pins. Input fall time is transition time from 0.9
x Vob to 0.1 X Vop.
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Terms Used in DC Characteristics

Parameter Symbol Meaning
Off-state output leakage loz Indicates the current that flows from the power supply pins when the rated power
current supply voltage is applied when a 3-state output has high impedance.
Output short circuit current los Indicates the current that flows when the output pin is shorted (to GND pins) when

output is at high-level.

Input leakage current i Indicates the current that flows when the input voltage is supplied to the input pin.

Low-level output current loL Indicates the current that flows to the output pins when the rated low-level output
voltage is being applied.

High-level output current lon Indicates the current that flows from the output pins when the rated high-level output
voltage is being applied.

3.3  Electrical Specifications

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Power supply voltage Vop33 3.3 V power supply rail -0.5t0 +4.6 \%
Vbp2s 2.5V power supply rail -0.5t0+3.6 Y
Input voltage, 5 V buffer Vi 3.0V<Vopz<3.6V -0.5t0 +6.6 \%
Vi< Vopss + 3.0V
Input voltage, 3.3 V buffer Vi 3.0V<Vbopz<3.6V -0.5t0 +4.6 \%
Vi< Vopszs + 1.0V
Input voltage, 2.5 V buffer Vi 23V <Vopos<2.7V -0.5t0+3.6 \Y
Vi< Vbop2s + 0.9V
Output voltage, 5 V buffer Vo 3.0V<Vopz<3.6V -0.5t0 +6.6 \%
Vo < Vopss + 3.0 V
Output voltage, 3.3 V buffer Vo 3.0V<Vopsz<3.6V -0.5t0 +4.6 \%
Vo < Vopss + 1.0 V
Output voltage, 2.5 V buffer Vo 23V <Vopos <27V -0.5t0+3.6 \%
Vo < Vopzs + 0.9 V
Output current, 5 V buffer lo lo.=6 mA 20 mA
Output current, 3.3 V buffer lo lo=6 mA 20 mA
lo.=3 mA 10 mA
Operating ambient temperature Ta 0to+70 °C
Storage temperature Tstg —65 to +150 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameters. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that
ensure that the absolute maximum ratings are not exceeded.

The ratings and conditions indicated for DC characteristics and AC characteristics represent the

quality assurance range during normal operation.
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Two Power Supply Rails Limitation
The 4PD720133 has two power supply rails (2.5 V, 3.3 V). The system will require the power supply rail to be
stable at Vop level by a specified time. However, there are difference between the time of Vop2s and Vbbaz becoming
stable. The #PD720133 requires that Vop2s becomes stable before Vopss. Also, it is necessary that Vobss be powered
within 100 ms after Vop2s became stable. In any case, the system must ensure that the absolute maximum ratings for
Vi / Vo are not exceeded. System reset signaling must be asserted after the specified time of which both Vobzs and

Vbp33 become stable.
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Recommended Operating Ranges

Parameter Symbol Condition Min. Typ. Max. Unit
Operating voltage Vob33 3.3 V for Vooss pins 3.0 3.3 3.6 \Y
Vbp2s 2.5V for Vobz2s pins 23 25 27 \Y
Vbb25 2.5V for AVbp2s pins 2.3 25 2.7 \%
High-level input voltage ViH
5.0 V high-level input voltage 2.0 5.5
3.3 V high-level input voltage 2.0 Vb33
2.5V high-level input voltage 1.7 Vbb2s
Low-level input voltage Vi
5.0 V low-level input voltage 0 0.8
3.3 V low-level input voltage 0 0.8
2.5V low-level input voltage 0 0.7
Hysteresis voltage VH
5V hysteresis voltage 0.3 15
3.3 V hysteresis voltage 0.2 1.0
Input rise time tii
Normal buffer 0 200 ns
Schmitt buffer 0 10 ms
Input fall time tfi
Normal buffer 0 200 ns
Schmitt buffer 0 10 ms
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DC Characteristics (Vbbp33 = 3.0 to 3.6 V, VbD25 = 2.3 t0 2.7 V, TA =0 to +70°C)

Control Pin Block

Parameter Symbol Condition Min. Max. Unit
Off-state output current loz Vo = Vopss, Vop2s or Vss +10 HA
Output short circuit current los Vot -250 mA
Low-level output current lou
5.0 V low-level output current VoL=04V 6.0 mA
3.3 V low-level output current VoL=04V 6.0 mA
3.3 V low-level output current VoL=0.4V 3.0 mA
High-level output current lon
5.0 V high-level output current Vou=24V -2.0 mA
3.3 V high-level output current Von=24V -6.0 mA
3.3 V high-level output current Vou=24V -3.0 mA
Input leakage current i
3.3 V buffer Vi = Voo or Vss +10 HA
5.0 V buffer Vi = Vop or Vss +10 HA

Note It is specified under the assumption that only one pin on the LSI is short-circuited for not more than one

second.

18
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USB Interface Block

Parameter Symbol Conditions Min. Max. Unit
Serial Resistor between DP (DM) and Rs 38.61 39.39 Q
RSDP (RSDM)
Output pin impedance ZHSDRV Includes Rs resistor 40.5 49.5
Bus pull-up resistor on upstream facing port | Reu 1.5 kQ 5% consists of 1.485 1.515 Q

resistance of transistor and
pull-up resistor
Termination voltage for upstream facing VTERM 3.0 3.6 \
port pull-up
Input Levels for Full-speed:
High-level input voltage (drive) ViH 2.0 \Y
High-level input voltage (floating) Vinz 2.7 3.6
Low-level input voltage Vi 0.8
Differential input sensitivity Vo \(D+) - (D—)| 0.2
Differential common mode range Vewm Includes Voi range 0.8 25
Output Levels for Full-speed:
High-level output voltage Vo Re of 14.25 kQ to Vss 2.8 3.6 \%
Low-level output voltage VoL Re of 1.425 kQ to 3.6 V 0.0 0.3 \%
SE1 Vose1 0.8 Vv
Output signal crossover point voltage VcRrs 1.3 2.0 Vv
Input Levels for High-speed:
High-speed squelch detection threshold VHssa 100 150 mV
(differential signal)
High-speed disconnect detection threshold VHsDsc 525 625 mV
(differential signal)
High-speed data signaling common mode VHscm -50 +500 mV
voltage range
High-speed differential input signaling level | See Figure 3-4.
Output Levels for High-speed:
High-speed idle state VHsol -10.0 +10.0 mV
High-speed data signaling high VHsoH 360 440 mV
High-speed data signaling low VHsoL -10.0 +10.0 mV
Chirp J level (differential signal) VCHIRPY 700 1100 mV
Chirp K level (differential signal) VcHIRPK -900 -500 mV
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Figure 3-1. Differential Input Sensitivity Range for Low-/full-speed

Differential Input Voltage Range

Differential Output
Crossover
Voltage Range

JI..O ----- OI.O OI.2 0.I4 OI.6 0.8 1I.O 1I.2 1I.4 ll.6 1I.8 2.0 2I.2 24 26 28 30 32 - 4.6

Input Voltage Range (V)

Figure 3-2. Full-speed Buffer Vou/lon Characteristics for High-speed Capable Transceiver
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Figure 3-3. Full-speed Buffer VoL/lo. Characteristics for High-speed Capable Transceiver
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Figure 3-4. Receiver Sensitivity for Transceiver at DP/DM

Level 1 +400 mV
Differential
Point 3 Point 4
Poi:ntl Poin:t2 . ov .
: / Differential
Pclmint 5 Poirl1t 6
—-400 mV
Level 2 Differential
0% Unit Interval 100%
Figure 3-5. Receiver Measurement Fixtures
Test Supply Voltage
15.8Q 50 O +
— »—/\/\/\—é To 50 Q Inputs of a
USB Vbus . . .
Connector D+ _J Coax High Speed Differential
Nearest D- I Oscilloscope, or 50 Q
i 7 15.8 O Outputs of a High Speed
Device Gnd 50 Q . .
/\/\/\/ O Coax Differential Data Generator
143 Q% 143 Q
Pin Capacitance
Parameter Symbol Condition Min. Max. Unit

Input capacitance Cin Voo =0V, Ta=25°C 4 6 pF
Output capacitance Cout fc =1 MHz 4 6 pF
1/O capacitance Cio Unmeasured pins returned to 0 V 4 6 pF

Preliminary Data Sheet S17100EJ2V0DS
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Power Consumption

(1) The power consumption when device works as bus-powered mode

Symbol Condition Max. Unit
Vbb2s Vop33 AVob25
Penum-BUSs The power consumption during device unconfigured
stage
High-speed operating 55 3 10 mA
Full-speed operating 25 4 10 mA
Pw-sus The power consumption during device configured
stage
High-speed operating 100 22 10 mA
Full-speed operating 75 13 10 mA
Pw_spo-sus | The power consumption under suspend state 15 235 5 LA
(2) The power consumption when device works as self-powered mode
Symbol Condition Max. Unit
Vbb25s Vop33 AVop25
Penum-seLF The power consumption during device unconfigured
stage
High-speed operating 90 5 10 mA
Full-speed operating 60 5 10 mA
Pw-seLF The power consumption during device configured
stage
High-speed operating 100 25 10 mA
Full-speed operating 75 13 10 mA
Pw_spp-setF | The power consumption under suspend state 50 500 15 LA
Pw_une The power consumption under unplug state 50 500 15 HA
Pw_com The power consumption under combo mode 50 500 15 LA
The device is releasing the IDE bus.
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AC Characteristics (Vbb33 = 3.0 to 3.6 V, Vbb25 = 2.3 t0 2.7 V, TA = 0 to +70°C)

System Clock Ratings

Parameter Symbol Condition Min. Typ. Max. Unit
Clock frequency fork Xtal -500 ppm 30 +500 ppm MHz
Oscillator block -500 ppm 30 +500 ppm MHz

Clock duty cycle touty 45 50 55 %

Remarks 1. Recommended accuracy of clock frequency is £ 100 ppm.
2. Required accuracy of X'tal or Oscillator block is including initial frequency accuracy, the spread of X'tal

capacitor loading, supply voltage, temperature, and aging, etc.

System Reset signaling

Parameter Symbol Conditions Min. Max. Unit

Reset active time trst 2 us

USB Interface Block

(1/2)
Parameter Symbol Conditions Min. Max. Unit
Full-speed Source Electrical Characteristics
Rise time (10% - 90%) trr CL =50 pF, 4 20 ns
Rs =36 Q
Fall time (90% - 10%) trr CL =50 pF, 4 20 ns
Rs =36 Q

Differential rise and fall time matching tFRFM (trr/tFF) 90 111.11 %
Full-speed data rate for device which are tFDRATHS Average bit rate 11.9940 12.0060 Mbps
high-speed capable
Frame interval tFRAME 0.9995 1.0005 ms
Consecutive frame interval jitter tRFI No clock adjustment 42 ns
Source jitter total (including frequency
tolerance):

To next transition tout -3.5 +3.5 ns

For paired transitions tou2 -4.0 +4.0 ns
Source jitter for differential transition to SEOQ | troeop -2 +5 ns
transition
Receiver jitter:

To next transition tRr1 -18.5 +18.5 ns

For paired transitions tr2 -9 +9 ns
Source SEOQ interval of EOP treoPT 160 175 ns
Receiver SEOQ interval of EOP treoPrR 82 ns
Width of SEO interval during differential tesT 14 ns
transition
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(2/12)

Parameter Symbol Conditions Min. Max. Unit
High-speed Source Electrical Characteristics
Rise time (10% - 90%) tHsR 500 ps
Fall time (90% - 10%) tHsF 500 ps
Driver waveform See Figure 3-6.
High-speed data rate tHSDRAT 479.760 480.240 Mbps
Microframe interval tHSFRAM 124.9375 125.0625 us
Consecutive microframe interval difference tHSRFI 4 Bit

high-speed times

Data source jitter See Figure 3-6.
Receiver jitter tolerance See Figure 3-4.

Device Event Timings

Time from internal power good to device tsigatT 100 ms
pulling D+ beyond Vinz (min.) (signaling
attached)
Debounce interval provided by USB system | tartos 100 ms
software after attach
Inter-packet delay for full-speed tirp 2 Bit
times
Inter-packet delay for device response trRsPIPD1 6.5 Bit
w/detachable cable for full-speed times
High-speed detection start time from tsca 25 us
suspend
Sample time for suspend vs reset tesr 100 875 us
Time to detect bus suspend state tspD 3.000 3.125 ms
Power down under suspend tsus 10 ms
Reversion time from suspend to high-speed | trus 1.333 us
Drive Chirp K width tcko 1 ms
Finish Chirp K assertion trca 7 ms
Start sequencing Chirp K-J-K-J-K-J tssc 100 us
Finish sequencing Chirp K-J trsc -500 -100 us
Detect sequencing Chirp K-J width tesi 25 us
Sample time for sequencing Chirp tscs 1 2.5 ms
Reversion time to high-speed trRHA 500 us
High-speed detection start time tHps 2.5 3000 us
Reset completed time tors 10 ms
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IDE Interface Block

PIO mode
Parameter Symbol Mode 0 Mode 1 Mode 2 | Mode 3 | Mode 4 Unit
Cycle time (min.) to 600 383 240 180 120 ns
Address setup time (min.) t1 70 50 30 30 25 ns
16 bits DIOR/DIOW pulse width (min.) t2 165 125 100 80 70 ns
8 bits DIOR/DIOW pulse width (min.) 290 290 290 80 70 ns
DIOR/DIOW recovery time (min.) tai - - - 70 25 ns
DIOW data setup time (min.) t3 60 45 30 30 20 ns
DIOW data hold time (min.) ta 30 20 15 10 10 ns
DIOR data setup time (min.) ts 50 35 20 20 20 ns
DIOR data hold time (min.) te 5 5 5 5 5 ns
DIOR 3-state delay time (max.) tez 30 30 30 30 30 ns
Address hold time (min.) to 20 15 10 10 10 ns
IORDY read data valid time (min.) N°*® tro 0 0 0 0 0 ns
IORDY setup time (min.) N ta 35 35 35 35 35 ns
IORDY pulse width (max.) te 1250 1250 1250 1250 1250 ns
IORDY Inactive to Hi-Z time (max.) “**® | tc 5 5 5 5 5 ns

Note IORDY is an option in mode 0 - 2. IORDY is essential in modes 3 and 4.

Multi Word DMA mode

Parameter Symbol Mode 0 Mode 1 Mode 2 Unit
Cycle time (min.) to 480 150 120 ns
DIOR/DIOW pulse width (min.) to 215 80 70 ns
DIOR data access time (max.) te 150 60 50 ns
DIOR data hold time (min.) tr 5 5 5 ns
DIOR data setup time (min.) ter 100 30 20 ns
DIOW data setup time (min.) tow 100 30 20 ns
DIOW data hold time (min.) tH 20 15 10 ns
DMACK setup time (min.) ti 0 0 0 ns
DMACK hold time (min.) ty 20 5 5 ns
DIOR negate pulse width (min.) tkr 50 50 25 ns
DIOW negate pulse width (min.) trw 215 50 25 ns
DIOR-DMARQ delay time (max.) tur 120 40 35 ns
DIOW-DMARQ delay time (max.) tiw 40 40 35 ns
DMACK 3-state delay time (max.) tz 20 25 25 ns
CS setup time (min.) tm 50 30 25 ns
CS hold time (min.) N 15 10 10 ns
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Ultra DMA mode

Parameter Symbol Mode 0 Mode 1 Mode 2 Mode 3 Mode 4 Unit

Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

Average cycle time for 2 cycles tecye 240 - 160 - 120 - 90 - 60 - ns
Minimum cycle time for 2 cycles tecve 235 - 156 - 117 - 86 - 57 - ns
Cycle time for 1 cycle teve 114 - 75 - 55 - 39 - 25 - ns
Data setup time on receive side tos 15 - 10 - 7 - 7 - 5 - ns
Data hold time on receive side toH 5 - 5 - 5 - 5 - 5 - ns
Data setup time on transmit side | tovs 70 - 48 - 34 - 20 - 6 - ns
Data hold time on transmit side tovH 6 - 6 - 6 - 6 - 6 - ns
First STROBE time trs 0 230 0 200 0 170 0 130 0 120 ns
Interlock time with limitation tu 0 150 0 150 0 150 0 100 0 100 ns
Minimum interlock time i 20 - 20 - 20 - 20 - 20 - ns
Interlock time without limitation tui 0 - 0 - 0 - 0 - 0 - ns
Output release time taz - 10 - 10 - 10 - 10 - 10 ns
Output delay time tzaH 20 - 20 - 20 - 20 - 20 - ns
Output stabilization time tzap 0 - 0 - 0 - 0 - 0 - ns
(from release)
Envelope time tenv 20 70 20 70 20 70 20 55 20 55 ns
STROBE DMARDY delay time tsk - 50 - 30 - 20 - NA - NA ns
Last STROBE time trFs - 75 - 60 - 50 - 60 - 60 ns
Pause time tre 160 - 125 - 100 - 100 - 100 - ns
IORDY pull-up time tioryz - 20 - 20 - 20 - 20 - 20 ns
IORDY wait time tziory 0 - 0 - 0 - 0 - 0 - ns
DMACK setup/hold time tack 20 - 20 - 20 - 20 - 20 - ns
STROBE STOP time tss 50 - 50 - 50 - 50 - 50 - ns
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Serial ROM interface Block

Parameter Symbol Conditions Min. Max. Unit
Clock frequency tscL 100 KHz
Clock pulse width low tLow 4.7 s
Clock pulse width high tHiGH 4.0 us
Clock Low to data valid taa 100 4500 ns
Start hold time tHD.STA 4.0 us
Start setup time tsu.stA 4.7 s
Data in hold time tHD.DAT 0 ns
Data in setup time tsu.pat 0.2 us
Data out hold time toH 50 ns
Stop setup time tsu.sto 4.7 us
Time the bus must be free before a new tBur 10 us
transmission can start
Write cycle time twr 10 ms
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Figure 3-6. Transmit Waveform for Transceiver at DP/DM

Level 1 : ; +400 mV
P Differential
Point 3 Point 4/
/ N
// \\
/ AN
//D i . \\ oV
oint 1 Point 2 . .
\\ // Differential
N /
\\ //
N\ /
Poipt 5 P(I)int 6 —400 mv
Level 2 i ! Differential
Unit Interval

0%

100%

Figure 3-7. Transmitter Measurement Fixtures

Nearest D- _
Device Gnd

I

Test Supply Voltage
15.8Q
USB Vbus ]
Connector

50 Q
Coax

50 Q
Coax

143 Q%
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Timing Diagram
System reset timing

| trst |

RESETB L /}/

Remark After chip RESET, this chip reads the serial ROM first. Do not reset while the serial ROM is read. The read
operation is completed in the period, which is calculated with the following expression.
5+ 0.1197 x bytes (serial ROM size) + 0.5678 (ms)

Example In the case of 512 bytes: 66.855 ms, in the case of 8 Kbytes: 986.15 ms

USB power-on and connection events

)

time

Attatch detected l—\ /_( Reset recovery

Hub port
power-on

Hub port
power OK

VBus

/ 2401V USB system software
reads device speed

) n

VIH(\”}T:_)' \ I \

> vy -

D-

tsiGaTT

taTTDB 10 ms

USB differential data jitter for full-speed

tPERIOD | | |

e I
Crossover
Differential / .~ Points ™~
Data Lines \

Consecutive
[~—— Transitons ——
N X treriop + tpa1

Paired
Transitions
N X teeriop + tps2
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USB differential-to-EOP transition skew and EOP width for full-speed

teERIOD | | | | Crossover |

Crossover Point Extended
Differential .— Point — T~
Data Lines

Diff. Data-to-

SEO Skew  —— _.——Source EOP Width: treopt
N X treriop + troeoP
\

Receiver EOP Width: treorr

USB receiver jitter tolerance for full-speed

treriop  f——|

Differential /
Data Lines \

. le— tIR — le— toR1 — le— tIR2
—~ —~ —~
t Consecutive 1
Transitions
N X treriob + tir1
Paired
Transitions

N X treriop + tirz2

USB connection sequence on full-speed system bus

Pull-up is active. Chirp K device out Reversion to full-speed mode
J
USB bus FSJ l / / FS
tHps [ tsca tcko tsc:
trea
tors

To
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USB connection sequence on high-speed system bus

Pull-up is active. Reversion to high-speed mode

/

~—tRrRHA I
trsc

) ) Chirp state from host/hub
Chirp K device out

/

tcko

Reset Complete

i

K J

K

J K

FSJ J K J

USB bus

X \|

X

tHps tsca

tssc| tesi

trea tsc

To

USB reset sequence from suspend state on full-speed system bus

Pull-up is active. Chirp K device out

FSJ FSJ

USB bus

tsca tcko tsc

trea

toRs

To

USB reset sequence from suspend state on high-speed system bus

Pull-up is active. Chirp K device out Chrip state from host/hub Reversion to high-speed mode

Reset Complete

USBbus  FSJ '/ K J K J K J K J |
X\
tsca tcko T t [*—1tRHA
Ssc| LCsi —
trca tscs trsc
To
USB suspend and resume on full-speed system bus
FS EOP
USB bus \ / / FSJ FSK \ / FSJ

[~ tspp ™

tsus Power will be down

Preliminary Data Sheet S17100EJ2V0DS

Note time required to relock PLL
and stabilize oscillator.

31



NEC

(PD720133

USB suspend and resume on high-speed system bus

High-speed packet/

|

USB bus /

Reversion to full-speed mode

Reversion to high-speed mode

FSJ

=

High-speed packet

—

<'tSPD’|4‘tCSR->

To

IDE PIO mode timing

IDECS1B, IDECS0B
IDEEA2-IDEEAO

IDEIORB
IDEIOWB

IDED15-IDEDO
(WRITE)

IDED15-IDEDO
(READ)

IDEIORDY

rI I

— I

IDE multi word DMA mode timing

IDECS1B, IDECS0OB

IDEDRQ

IDEDAKB

IDEIORB
IDEIOWB

IDED15-IDEDO
(READ)

IDED15-IDEDO
(WRITE)

32

tsus

|“ trRHs "'

Power will be down ™~ Note time required to relock PLL

and stabilize oscillator.

[— t7 —=]

to

4t9->

toi —

~ta—

[=—tcz =

i~ tg —|

trRD

T

T T T

T

—tm-

tudtiw

N

[ { ]

~—1o

tirl/tkw

-te™|

Fe—tar —=

= {p —=]

— ty —

- {7 —|

—t w1
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IDE ultra DMA mode data-in timing

IDEDRQ E l
H tur—{ tss
IDEDAKB [ —— —
o = tack teEny> trs—» tu |t | tvu tack
IDEIOWB H n
stop) L L1 s
IDEIORDY 4 - toxTtaws ttFS_’ aeftu | e tacx
HpomArRDY) L LT .., L= I —
IDEIORB  H reve —ofe loRvz
L | E—
(DSTROBE) toVS [w— toye—ste— toye— tzaH| tovs
H = taz = }=— tovH } tovH
IDED15-IDEDO | " Toaw | [Dam] TDam [ Crc]
= tack . tack
H
IDECS18, IDECS0B  H | i |
[~—{tack _— tack
H - —I;
IDEA2-IDEA0 H ]

IDE ultra DMA mode data-in stop timing

IDEDRQ |
IDEDAKB !
trp
IDEIOWB H
(stop) L
IDEIORB  H Ton
(HDMARDY) L .
RFS
IDEIORDY H
(DSTROBE) L
IDED15-DED0 | XXXX XXXXX — XXXXXXXXXXXKXXXXKXX

IDE ultra DMA mode data-in end timing

IDEDRQ [
tu tmul
IDEDAKB |
—-— tACK—»
IDEIOWB H
(STOP) L le— tzAH—| |  TTTTEmTTTTTTT
[—trRP —=] taz -—— tACK—>]
IDEIORB H
(HDMARDY) L —— tgps t ts tioryz | Smmmmmmmmeeee
IDEIORDY H |
(DSTROBE) L tovs| tovh
IDED15-IDEDO E XXX TRXXXXXK XXX CRC
~———tAck—
IDECS1B, IDECSOB H
IDEA2-IDEA0 L
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IDE ultra DMA mode data-out timing

itw—» ﬁ

tack|tEny tLi

IDEDRQ

IDEDAKB

tul— vl tack

tw

trFs tioryz
tziory j_

tu
tac tocve tmul tack

IDEIOWB
(STOP)
IDEIORDY
(DDMARDY)

IDEIORB
(HSTROBE)

tovs| ey, | ~—tcyc—| tovs

=] tovH tovH
| Data | |Data | | Data | CRC '

tACK == tack

IDED15-IDEDO

IDECS1B, IDECS0OB

(

tACK [ [AcK

IDEA2-IDEAO

rT rr rT T T rT T T

|

IDE ultra DMA mode data-out stop timing

IDEDRQ

IDEDAKB

rT T
i
o

IDEIOWB
(STOP)

IDEIORB
(HDMARDY)

IDEIORDY
(DSTROBE)

IDED15-IDEDO |I:| XXXX XXX XX XX XXXX XXX XX XXX XXX XX

tsr

trRF

rT rT rT

IDE ultra DMA mode data-out end timing

IDEDRQ !
tu F—tMLI—=
IDEDAKB |1
[— tL —
la—— tACK —»|
IDEIOWB H
(sTOP) L —m88 | e
tioryz
|——1tss tu
IDEIORB  H
(HDMARDY) L —+————————— | | e
[e——tACK—|
IDEIORDY H
(DSTROBE) L A
IDED15-IDED0 | XXXXXXXX R
[e—rtack —
IDECS1B, IDECSOB  H
IDEA2-IDEA0 L
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IDE ultra DMA mode data skew timing

tecye
IDEIORB H
(Output side) L — :
cyc tcve
tovs tovH
IDEDlS'IDEDO E Data | Data | | Data |
(Output side)
IDelay, skew, etc., by cable
IDEIORDY H
(Inputside) L ‘ ! R —
DS toH
IDED15-IDEDO  H T T I T
(Inputside) L
Output side Input side
—>— xSTROBE —>—
—> DDO >
—>———DDI5——>—
Serial ROM access timing
tHIGH
tLow /_\ trow /_\‘
SCL S, S
tsu.sta tHD.STA tHD.DAT | tsu.DaT
tsu.sTo
SDA /
(Output) /
7Y '« | tDH
teur
o 1111111111
(Input)

Serial ROM write cycle timing

PI10O0

Word n

_________________ I Vavaaw
D( 8th bit \ ACK/_\_/

//
/7 J

twr

N\
/=

Stop
condition
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4. PACKAGE DRAWING

e 14PD720133GB-YEU-A
e 1PD720133GB-YEU-Y

64-PIN PLASTIC TQFP (FINE PITCH) (10x10)

15 H H H H?H3 detail of lead end
49 32

—S
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+
HHRHHEEEEEHEHHHH
|
=
g

o

D
O

Ly

®

!
o

H

SRR

I
m

HIO[ | @

x
t

NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.08 mm of 12.0+0.2
its true position (T.P.) at maximum material condition. 10.040.2
10.0+0.2
12.0£0.2
1.25

1.25
0.22+0.05
0.08

0.5 (T.P.)
1.040.2
0.5

+0.03
0'17—0.07

>

0.08
1.0
0.1+0.05

ot+4°
37730

1.10+0.10

0.25

0.6+0.15
S64GB-50-YEU-1

cl|lH|n| T |O|T|Z| Z |rX|ae|—|ITOQ@MO|O|m
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5. RECOMMENDED SOLDERING CONDITIONS

The 4PD720133 should be soldered and mounted under the following recommended conditions.

For soldering methods and conditions other than those recommended below, please contact your NEC Electronics
sales representative.

For technical information, please refer to the following website.

Semiconductor Device Mount Manual (http://www.necel.com/pkg/en/mount/index.html)

* 4PD720133GB-YEU-A / PD720133GB-YEU-Y:64-pin plastic TQFP (Fine pitch) (10 x 10)

Soldering Soldering Conditions Symbol
Method

Infrared reflow | Package peak temperature :260°C IR60-103-3
Time at peak temperature : within 10 seconds
Time at 220°C or higher : within 60 seconds
Preheat time : 60 to 120 seconds
(160 to 180°C)
Maximum count : 3 times or less
Exposure limit 13 daysNote (after that, prebake at 125°C for 10 hours)

Partial heating Pin temperature: 300°C max., Time: 3 seconds or less (per pin row) -

Note After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.
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[MEMO]
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NOTES FOR CMOS DEVICES

@ VOLTAGE APPLICATION WAVEFORM AT INPUT PIN
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the
CMOS device stays in the area between Vi. (MAX) and Vi1 (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi. (MAX) and
Vi1 (MIN).

@ HANDLING OF UNUSED INPUT PINS
Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is
possible that an internal input level may be generated due to noise, etc., causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to Voo or GND
via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

@ PRECAUTION AGAINST ESD

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity as
much as possible, and quickly dissipate it when it has occurred. Environmental control must be
adequate. When it is dry, a humidifier should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors should be grounded. The operator should be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken for
PW boards with mounted semiconductor devices.

@ STATUS BEFORE INITIALIZATION
Power-on does not necessarily define the initial status of a MOS device. Immediately after the power
source is turned ON, devices with reset functions have not yet been initialized. Hence, power-on does
not guarantee output pin levels, 1/0 settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after power-on for devices
with reset functions.
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EEPROM is a trademark of NEC Electronics Corporation.

e The information in this document is current as of June, 2004. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or
data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all
products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

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

e Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

e While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

e NEC Electronics products are classified into the following three quality grades: "Standard"”, "Special" and
"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

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

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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