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Note: ISP1161x denotes any Philips USB single-chip Host Controller and Device Controller whose name starts 
with ‘ISP1161’; this includes ISP1161A, ISP1161A1 and any future derivatives. ISP1181x denotes any Philips USB 
interface device whose name starts with ‘1SP1181’; this includes ISP1181, ISP1181A, ISP1181B, and any future 
derivatives. ISP136x denotes any Philips single-chip USB OTG dual-role controller whose name starts with 
‘ISP136’, this includes ISP1362, ISP1363 and. any future derivatives. 
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This is a legal agreement between you (either an individual or an entity) and Philips Semiconductors. By accepting 
this product, you indicate your agreement to the disclaimer specified as follows: 

DISCLAIMER 
PRODUCT IS DEEMED ACCEPTED BY RECIPIENT. THE PRODUCT IS PROVIDED “AS IS” WITHOUT 
WARRANTY OF ANY KIND. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, PHILIPS 
SEMICONDUCTORS FURTHER DISCLAIMS ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND 
NONINFRINGEMENT. THE ENTIRE RISK ARISING OUT OF THE USE OR PERFORMANCE OF THE 
PRODUCT AND DOCUMENTATION REMAINS WITH THE RECIPIENT. TO THE MAXIMUM EXTENT 
PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL PHILIPS SEMICONDUCTORS OR ITS SUPPLIERS BE 
LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, DIRECT, INDIRECT, SPECIAL, PUNITIVE, OR OTHER 
DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS 
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER PECUNIARY LOSS) 
ARISING OUT OF THIS AGREEMENT OR THE USE OF OR INABILITY TO USE THE PRODUCT, EVEN IF 
PHILIPS SEMICONDUCTORS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 
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Note: ISP1161x denotes any Philips USB single-chip Host Controller and Device Controller whose name starts 
with ‘ISP1161’; this includes ISP1161A, ISP1161A1 and any future derivatives. ISP1181x denotes any Philips USB 
interface device whose name starts with ‘1SP1181’; this includes ISP1181, ISP1181A, ISP1181B, and any future 
derivatives. ISP136x denotes any Philips single-chip USB OTG dual-role controller whose name starts with 
‘ISP136’, this includes ISP1362, ISP1363 and. any future derivatives. 

1. Introduction 
In some complex applications, such as multifunctional adapters, there may be a need to simultaneously perform 
direct memory access (DMA) and parallel I/O (PIO). 

This document explains the points that must be covered while performing simultaneous DMA and PIO accesses in 
the device controller of the ISP1161x, the ISP1181x, or the ISP136x. 

2. Timing constraint 
When the Device Controller is performing DMA transfer, it can also perform PIO access in between. You have to 
ensure, however, that the internal RAM is not disturbed because of this access. 

For example, during the DMA transfer for an IN token: While the buffer (IN endpoint) is being filled up, once the 
packet boundary[1] is reached, internally the DMA state machine updates the RAM status for 700 ns. After every 64 
bytes, the state machine updates the status for 700 ns. It is during this time that access to the internal RAM is not 
recommended. The commands in Section 3 directly affect the RAM; when issued, they lock up the internal RAM. 
When these commands are issued during the critical period of 700 ns, the internal RAM gets corrupted, leading to 
data error. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
There cannot be any PIO access during this time. 

 

Therefore, during the ‘x’ period, there cannot be any PIO access to the ISP1161x, ISP1181x or ISP136x Device 
Controller. 

                                                      
[1] Packet boundary is the endpoint size. If the endpoint size is configured as 64 bytes, then packet boundary is 64 bytes. 

DMA packet 

DREQ (active HIGH) 

DACK (active LOW) 

Data 

Internal status 
update 

for 700 ns 

X 
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3. Command sets 
The following commands lock the internal RAM. If the following commands need to be executed during DMA 
access, then issue the commands 700 ns after the DACK deassertion. 

• Stall control OUT/IN endpoint (0x40/0x41) 

• Stall endpoint n (0x42 to 0x4F) 

• Read control OUT/IN status (0x50/0x51) 

• Read endpoint n status (0x52 to 0x5F) 

• Validate control OUT/IN buffer (0x60/0x61) 

• Validate endpoint n buffer (0x62 to 0x6F) 

• Clear control OUT/IN buffer (0x70/0x71) 

• Clear endpoint n buffer (0x72 to 0x7F) 

• Unstall control OUT/IN endpoint (0x80/0x81) 

• Unstall endpoint n (0x82 to 0x8F) 

• Acknowledge setup (0xF4) 

 
While issuing these commands, you must observe the timing constraint mentioned in Section 2. The following 
diagram shows the DMA and PIO accesses: 

 

DREQ

DACK

CS_N

WR_N

RD_N

700 ns (min.)

 
 

This timing is 
critical. 
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In the diagram, it is assumed that: 

• DREQ is active HIGH, 

• DACK is active LOW, and 

• RD_N, CS_N and WR_N are active LOW. 

 
If the specified timing constraints are not properly addressed, then the internal RAM could get corrupted, resulting 
in data error. 
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