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1. Introduction

This document explains the application of handheld devices using the ISP1582 or
ISP1583.

2. Power mode

21

Handheld devices can be powered using either power-sharing mode or bus-powered
mode.

Power-sharing mode

As can be seen in Fig 1, in power-sharing mode, Vccavs) is supplied by the output of the
5 V-t0-3.3 V voltage regulator. The input to the regulator is from Vays. Vecqioy is supplied
through the power source of the system. When the USB cable is plugged in, the
ISP1582/3 goes through the power-on reset cycle. In this mode, OTG is disabled.

In power-sharing mode, it is recommended that you connect the pull-up and pull-down
signals to Vcc(ioy instead of Veeays). This is to ensure that when Vgys is lost, the
interfacing signals are properly handled. Connect RPU to V¢ vs) through a 1.5 kQ pull-
up resistor.
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Fig 1. Power-sharing mode.

In power-sharing mode, the processor will experience continuous interrupt when Vpys is
lost; see Fig 2. This is because the default status of the interrupt pin when operating in
sharing mode with Vgys not present is LOW. To overcome this, implement external Vgys
sensing circuitry. The output from the voltage regulator can be connected to pin GPIO of
the processor to qualify the interrupt from the ISP1582/3.
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Fig 2. Interrupt pin status during power off in power-sharing mode.

2.2 Bus-powered mode
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In bus-powered mode, Vccva and Veegioy are supplied by the output of the 5 V-to-3.3 V
voltage regulator; see Fig 3. The input to the regulator is from Vgys. On plugging in the
USB cable, the ISP1582/3 goes through the power-on reset cycle. In this mode, OTG is

disabled.
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Fig 3. Bus-powered mode.

3. Suspending a device

In the following sections, you will find the recommended sequence to properly suspend
the ISP1582/3 to achieve lowest power consumption for various scenarios. This is
because most of the handheld devices are battery operated and will have the
requirement of the device working in lowest power consumption mode when in idle state.
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Connecting a DC charger to the USB port

Some handheld devices may have battery charging through the USB port. These devices
may encounter problems, such as waking up the ISP1582/3 unnecessarily when the DC
charger is connected to the USB port. The ISP1582/3 can be woken up from suspend in
any of the following ways:

e Activities on the bus

o Wake-up on chip select
e Using the WAKEUP pin
e Presence of Vpys.

The following steps can be used to set the ISP1582/3 into suspend mode, if a DC
charger is connected to the USB port instead of a USB cable.

1. The device must be in suspend mode. It is recommended, though not necessary,

that the device is interrupt driven. The device should have the Vgys present interrupt
enabled.

. On detecting the presence of a Vgys interrupt or the Vgys status bit, issue an unlock

command by using the Unlock Device register (7Ch) to unlock the chip. Write unlock
code AA37h to the Unlock Device register.

3. Issue a soft reset and enable SoftConnect™.

A soft reset is needed if you do not know the previous states of the ISP1582/3. Soft
reset can be performed using the Mode register (0Ch). In the Mode register, write
logic 1 followed by logic 0 to the SFRESET bit to enable the software initiated reset to
the ISP1582/3. The ISP1582/3 should be reinitialized to the default setting.

If, however, the ISP1582/3 is reset before the DC charger is connected to the USB
port, you may just enable the SoftConnect (SOFTCT) bit in the Mode register. Writing
logic 1 to bit SOFTCT will enable the connection of the 1.5 kQ pull-up resistor on pin
RPU to the DP line.

The device is now ready for bus enumeration. Steps 1 to 3 are for the systems that do
not know whether Vpys is from a DC charger or a USB cable. This makes the firmware
easier to manage.

4. If a DC charger is connected to the USB port, there will be no activity on the bus and

the microcontroller will receive a suspend interrupt. After the microcontroller has
received the suspend interrupt, the microcontroller can set the ISP1582/3 to sleep
mode again. If the connection is using a USB cable, then the device is ready for bus
enumeration.

. If your system has masked off the interrupt and can detect that Vgys is from the DC

charger, it is advisable to wait for more than 3 ms. The delay is required for the
ISP1582/3 to enter the correct internal state. This is prompted by the ISP1582/3
through the interrupt when the ISP1582/3 is ready for suspend.

3.2 Low-battery situation

When the battery for handheld devices is low while there is communication between the
host and peripheral, that is, with the USB cable connected, the ISP1582/3 must be set
into suspend mode. The following steps can be performed to suspend the ISP1582/3:

1. Force the ISP1582/3 into full-speed mode by writing logic 1 to the FORCEFS bit in

the Test Mode register (84h).

2. Disable SoftConnect by writing logic 0 to the SOFTCT bit in the Mode register (OCh).
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3. Issue a soft reset to the ISP1582/3 by writing logic 1, followed by logic 0 to the
SFRESET bit in the Mode register.

4. Wait for a minimum of 3 ms, before sending the ISP1582/3 back into suspend mode.

4. Device suspend current

Table 1:shows the suspend current measurement of the ISP1582/3 under various
conditions.

Table 1: Suspend current measurement

CLKAON Supply voltage Test Conditions Core (mA) 1/10 (mA)

On Vec=3.3V Suspend with PLL on 19.60 3.48
VCC(IO) =33V

Off Vec=3.3V Suspend with PLL off; Vaus 0.107 3.48
Veeioy=3.3V present; SoftConnect on

Off Vec=3.3V Suspend with PLL off; Vgus 0.105 3.52
Veeqioy=3.3V present; SoftConnect off

Off Vec=3.3V Suspend with PLL off; Vgys not 0.107 3.50
Veeioy=3.3V present
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5. Disclaimers

Life support — These products are not designed for use in life support
appliances, devices, or systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips Semiconductors
customers using or selling these products for use in such applications do so
at their own risk and agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes — Philips Semiconductors reserves the right to
make changes in the products - including circuits, standard cells, and/or
software - described or contained herein in order to improve design and/or
performance. When the product is in full production (status ‘Production’),
relevant changes will be communicated via a Customer Product/Process
Change Notification (CPCN). Philips Semiconductors assumes no
responsibility or liability for the use of any of these products, conveys no
licence or title under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that these products

Handheld devices using the ISP1582/3

are free from patent, copyright, or mask work right infringement, unless
otherwise specified.

Application information — Applications that are described herein for any of
these products are for illustrative purposes only. Philips Semiconductors
make no representation or warranty that such applications will be suitable for
the specified use without further testing or modification.

6. Trademarks

SoftConnect — is a trademark of Koninklijke Philips Electronics N.V.
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