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GENERAL DESCRIPTION

The ML60820 is a Universal Serial Bus (USB) transceiver which can be interfaced with a physical layer and
transfer transmit/receive data at Full-Speed (12 Mbit/s).
The ML60820 has the same transceiver as one used in the ML60851C (USB Controller).

FEATURES

• Conforms to USB1.1
• Supports 12 Mbit/s (Full-Speed).
• Supports single-ended data interface.
• 3.3 V single VCC

• 14-pin Plastic TSOP(2)14-P-4.4×5.0-0.65-TK
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PIN DESCRIPTION

Pin Pin name Pin count Type Description

11, 10 D+, D– 2 I/O USB data

3 RCV 1 O Receive data.  CMOS Level output for USB differential

2 OE 1 I Low-transmission mode, High-reception mode

1 MODE 1 I
VPO, VMO/FSEO signal mode select signal.

A pull-up resistor is internally connected to this pin.

6 SUSPEND 1 I
This pin enters the device into a low power state when the USB
bus is not used. When this pin is valid, the RCV pin is Low and the
D+/D- pin is tri-state.

12, 13
VPO,

VMO/FSEO
2 I

Input to differential driver

MODE VPO VMO/FSEO Result

0 0 0 Logic “0”

1 SEO
1 0 Logic “1”

1 SEO
1 0 0 SEO

1 Logic “0”

1 0 Logic “1”

1 Illegal Code

4, 5 VP, VM 2 O

D+/D- version setting

VP VM Result

0 0 SEO
0 1 Error

1 0 Full Speed

1 1 Error

8, 9 NC 9 Non Connect

14 VCC 1 I VCC 3.0 V to 3.6 V

7 Gnd 1 I Ground

(Note 1) SEO: single ended zero
(Note 2) In MODE selection, to change the result from SEO to Logic “1”, change the VMO/FSEO signal

from “1” to “0” after changing the VPO signal from “0” to “1”.
If the VPO signal and VMO/FSEO signal are changed reversely, voltage spikes can be
generated on the D+ and/or D- signal.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit

Power Supply Voltage VCC — –0.3 to +4.6 V

Input Voltage VI — –0.3 to +VCC + 0.3 V

Storage Temperature TSTG — –55 to +150 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition Range Unit

Power Supply Voltage VCC — 3.0 to 3.6 V

Operating Temperature TOP — 0 to 70 °C
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ELECTRICAL CHARACTERISTICS

DC Characteristics

(1) Digital Signal
(VCC = 3.0 to 3.6 V, Ta = 0 to 70°C)

Parameter Symbol Condition Min. Typ. Max. Unit

Input High Voltage VIH 2.0 — VCC+0.3 V

Input Low Voltage VIL –0.3 — 0.8 V

IOH = –100 µA VCC–0.2 — V
Output High voltage VOH

IOH = –4 mA 2.4 — V

IOL = 100 µA — 0.2 V
Output Low Voltage VOL

IOL = 4 mA — 0.4 V

VIH = Vcc — 0.01 1
Input High Current IIH

Pull-UP pin — — 5
µA

VIL = 0 V –1 –0.01 —
Input Low Current IIL

Pull-UP pin –160 –45 –10
µA

Operating Current ICC — TBD mA

Standby Current ICCS — TBD µA

 (2) USB Port Section
(VCC3 = 3.0 V to 3.6 V, Ta = 0 to 70°C)

Parameter Symbol Condition Min. Typ. Max. Unit

Differential Input Sensitivity VDI |(D+) – (D–)| 0.2 — V

Differential Common Mode
Range

VCM Including VDI 0.8 2.5 V

Single-ended Receiver
Threshold

VSE 0.8 2.0 V

Output High Voltage VOH 15 KΩ to GND 2.8 3.6 V

Output Low Voltage VOL 1.5 KΩ to 3.6 V — 0.3 V

Output Leakage Current ILO 0 V<VIN<3.3 V –10 +10 µA

AC CHARACTERISTICS  USB PORT SECTION
(VCC3 = 3.0 V to 3.6 V, Ta = 0 to 70°C)

Parameter Symbol
Condition

(Notes 1, 2 & 3)
Min. Typ. Max. Unit

Rise Time TR CL = 50 pF 4 20 ns

Fall Time TF CL = 50 pF 4 20 ns

Output Signal Crossover Voltage VCRS 1.3 2 V

Driver Output Resistance ZDRV

When operating at a
normal state

28 44 Ω

Data Rate TDRATE

Average bit rate
(12 Mbps ± 0.25%)

11.97 12.03 Mbps

(Note 1) The D+ line is pulled up to 3.3 V using a 1.5 kΩ resistor.
(Note 2) TR and TF are transition times measured at 10 % and 90 % of amplitude.
(Note 3) The external resistance of 22 Ω ± 5 % is included for the D+ and D- lines.
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TIIMING DIAGRAM
(VCC = 3.0 to 3.6 V, Ta = 0 to 70°C)

Parameter Symbol Condition Min. Max. Unit Note

Receiver Delay Time T11 16 ns

D+, D– to RCV T12 19 ns

Single-ended Delay Time T11 14 ns

D+, D– to VP, VM T12 12 ns

Driver Delay Time T21 22 ns

VPO, VMO/FSEO to D+/D– T22 19 ns

Driver Enable Time T31 20 ns

OE to D+/D– T31 20 ns

Driver Disable Time T32 18 ns

OE to D+/D– T32 18 ns

VOL

D+

D–

VOH
T11 T12

Figure 1: D+/D– to RCV, VP/VM

Figure 2: VPO, VMO/FSEO to D+/D–

Figure 3: OE to D+/D–
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PACKAGE DIMENSIONS

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the product
name, package name, pin number, package code and desired mounting conditions (reflow method,
temperature and times).

Oki Electric Industry Co.,Ltd.

(Unit: mm)
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NOTICE
1. The information contained herein can change without notice owing to product and/or technical improvements.

Before using the product, please make sure that the information being referred to is up-to-date.

2. The outline of action and examples for application circuits described herein have been chosen as an
explanation for the standard action and performance of the product. When planning to use the product, please
ensure that the external conditions are reflected in the actual circuit, assembly, and program designs.

3. When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

4. Oki assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation
resulting from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or
unusual physical or electrical stress including, but not limited to, exposure to parameters beyond the specified
maximum ratings or operation outside the specified operating range.

5. Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is
granted by us in connection with the use of the product and/or the information and drawings contained herein.
No responsibility is assumed by us for any infringement of a third party’s right which may result from the use
thereof.

6. The products listed in this document are intended for use in general electronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not authorized for use in any system or application that requires special
or enhanced quality and reliability characteristics nor in any system or application where the failure of such
system or application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety devices, aerospace
equipment, nuclear power control, medical equipment, and life-support systems.

7. Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

8. No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2000 Oki Electric Industry Co., Ltd.


