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FT231X USB TO FULL HANDSHAKE UART IC

E/ FTDI Datasheet
i2 b Version 1.2
g\ Chlp Document No.: FT_000565 Clearance No.: FTDI# 261

6.2 Self Powered Configuration

VCC(3.3-5.25V)

47

]5
SHIELD

GND
vce
100nF, | IOOnFl $|

GND

Figure 6.2 Self Powered Configuration

Figure 6.2 illustrates the FT231X in a typical USB self powered configuration. A USB self powered device
gets its power from its own power supply, VCC, and does not draw current from the USB bus. The basic
rules for USB self powered devices are as follows -

i) A self powered device should not force current down the USB bus when the USB host or hub
controller is powered down.
i) A self powered device can use as much current as it needs during normal operation and USB

suspend as it has its own power supply.
iii) A self powered device can be used with any USB host, a bus powered USB hub or a self
powered USB hub.

The power descriptor in the internal MTP memory of the FT231X should be programmed to a value of
zero (self powered).

In order to comply with the first requirement above, the USB bus power (pin 1) is used to control the
VBUS_Sense pin of the FT220X device. When the USB host or hub is powered up an internal 1.5kQ
resistor on USBDP is pulled up to +3.3V, thus identifying the device as a full speed device to the USB
host or hub. When the USB host or hub is powered off, VBUS_Sense pin will be low and the FT220X is
held in a suspend state. In this state the internal 1.5kQ resistor is not pulled up to any power supply
(hub or host is powered down), so no current flows down USBDP via the 1.5kQ pull-up resistor. Failure to
do this may cause some USB host or hub controllers to power up erratically.

Figure 6.2 illustrates a self powered design which has a +3.3V to +5.25V supply.
Note:

1. When the FT231X is in reset, the UART interface /O pins are tri-stated. Input pins have internal
200kQ pull-up resistors to VCCIO, so they will gently pull high unless driven by some external
logic.
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10 Layout
10.1 Layout Guidelines

As for all switching power supplies, especially those running at high switching frequency and high currents,
layout is an important design step. If the layout is not carefully done, the regulator could suffer from instability
and noise problems. To maximize efficiency, switch rise and fall time are very fast. To prevent radiation of high
frequency noise (for example, EMI), proper layout of the high-frequency switching path is essential. Minimize the
length and area of all traces connected to the SW pin, and always use a ground plane under the switching
regulator to minimize interplane coupling. The input capacitor needs not only to be close to the VIN pin, but also
to the GND pin in order to reduce input supply ripple.

The most critical current path for all boost converters is from the switching FET, through the rectifier FET, then
the output capacitors, and back to ground of the switching FET. This high current path contains nanosecond rise
and fall time and must be kept as short as possible. Therefore, the output capacitor not only must be close to the
VOUT pin, but also to the GND pin to reduce the overshoot at the SW pin and VOUT pin.

For better thermal performance, Tl suggest to make copper polygon connected with each pin bigger.
10.2 Layout Example

Figure 10-1. Layout Example
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MCP73871

Package Types

MCP73871
20-Lead QFN*

»| VBAT_SENSE

(o]
[}
=
s
&
[2]

* Includes Exposed Thermal Pad (EP); see Table 3-1.

Typical Application Circuit

AC-DC Adapter

MCP73871 Typical Application
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