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receive and a 16 byte FIFO for transmit. Interrupts are 
generated on Rx, Tx and modem status change.

• UART2 contains an IrDA encoder operating at either 
the slow (up to 115 Kbps), medium (0.576 or 1.152 
Mbps), or fast (4 Mbps) IR data rates. It also has a 16 
byte FIFO for receive and a 16 byte FIFO for transmit.

• UART3 supports HDLC and includes a 16 byte FIFO 
for receive and a 16 byte FIFO for transmit. Interrupts 
are generated on Rx and Tx.

Triple-port USB Host 
The USB Open Host Controller Interface (Open HCI)
provides full-speed serial communications ports at a
baud rate of 12 Mbits/sec. Up to 127 USB devices
(printer, mouse, camera, keyboard, etc.) and USB hubs
can be connected to the USB host in the USB “tiered
star” topology.

This includes the following features:

• Compliance with the USB 2.0 specification
• Compliance with the Open HCI Rev 1.0 specification
• Supports both low speed (1.5 Mbps) and full speed 

(12 Mbps) USB device connections
• Root HUB integrated with 3 downstream USB ports
• Transceiver buffers integrated, over-current protection 

on ports
• Supports power management
• Operates as a master on the bus
The Open HCI host controller initializes the master DMA
transfer with the AHB bus:

• Fetches endpoint descriptors and transfer descriptors
• Accesses endpoint data from system memory
• Accesses the HC communication area
• Writes status and retire transfer descriptor

Two-wire Interface
The two-wire interface provides communication and
control for synchronous-serial-driven devices. 

Real-time Clock with Software Trim 
The software trim feature on the real time clock (RTC)
provides software controlled digital compensation of the
32.768 KHz input clock. This compensation is accurate to
± 1.24 sec/month.

Note: A real time clock must be connected to RTCXTALI or 
the EP9312 device will not boot.

PLL and Clocking 
The Processor and the Peripheral Clocks operate from a
single 14.7456 MHz crystal.

The Real Time Clock operates from a 32.768 KHz
external oscillator.

Table I. Universal Asynchronous Receiver/Transmitters Pin 
Assignments

Pin Mnemonic Pin Name - Description

TXD0 UART1 Transmit

RXD0 UART1 Receive

CTSn UART1 Clear To Send / 
Transmit Enable

DSRn / DCDn UART1 Data Set Ready / 
Data Carrier Detect

DTRn UART1 Data Terminal Ready

RTSn UART1 Ready To Send

EGPIO[0] / RI UART1 Ring Indicator

TXD1 / SIROUT UART2 Transmit / 
IrDA Output

RXD1 / SIRIN UART2 Receive / IrDA Input

TXD2 UART3 Transmit

RXD2 UART3 Receive

EGPIO[3] / TENn HDLC3 Transmit Enable 

Table J. Triple Port USB Host Pin Assignments

Pin Mnemonic Pin Name - Description

USBp[2:0] USB Positive signals

USBm[2:0] USB Negative Signals

Table K. Two-Wire Port with EEPROM Support Pin Assignments

Pin Mnemonic Pin Name - Description Alternative 
Usage

EECLK Two-wire Interface Clock General
Purpose I/O

EEDATA Two-wire Interface Data General
Purpose I/O

Table L. Real-Time Clock with Pin Assignments

Pin Mnemonic Pin Name - Description

RTCXTALI Real-Time Clock Oscillator Input

RTCXTALO Real-Time Clock Oscillator Output
DS515PP7 ©Copyright 2005 Cirrus Logic (All Rights Reserved) 9
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Memory Interface

SDRAM Load Mode Register Cycle

Figure 2 through Figure 5 define the timings associated with all phases of the SDRAM. The following table contains the
values for the timings of each of the SDRAM modes.

Parameter Symbol Min Typ Max Unit

SDCLK high time tclk_high - (tHCLK) / 2 - ns

SDCLK low time tclk_low - (tHCLK) / 2 - ns

SDCLK rise/fall time tclkrf - 2 4 ns

Signal delay from SDCLK rising edge time td - - 8 ns

Signal hold from SDCLK rising edge time th 1 - - ns

DQMn delay from SDCLK rising edge time tDQd - - 8 ns

DQMn hold from SDCLK rising edge time tDQh 1 - - ns

DA valid setup to SDCLK rising edge time tDAs 2 - - ns

DA valid hold from SDCLK rising edge time tDAh 3 - - ns

Figure 2. SDRAM Load Mode Register Cycle Timing Measurement
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SDRAM Burst Read Cycle

Figure 3. SDRAM Burst Read Cycle Timing Measurement
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SDRAM Burst Write Cycle

Figure 4. SDRAM Burst Write Cycle Timing Measurement
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SDRAM Auto Refresh Cycle

Note: Chip select shown as bus to illustrate multiple devices being put into auto refresh in one access

Figure 5. SDRAM Auto Refresh Cycle Timing Measurement
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Static Memory 32-bit Read on 8-bit External Bus     

Parameter Symbol Min Typ Max Unit

AD setup to CSn assert time tADs  tHCLK - - ns

CSn assert to Address transition time tAD1 - tHCLK × (WST1 + 1) - ns

Address assert time tAD2 - tHCLK × (WST1 + 1) - ns

AD transition to CSn deassert time tAD3 - tHCLK × (WST1 + 2) - ns

AD hold from CSn deassert time tADh  tHCLK - - ns

RDn assert time tRDpwL - tHCLK × (4 × WST1 + 5) - ns

CSn to RDn delay time tRDd - - 3 ns

CSn assert to DQMn assert delay time tDQMd - - 1 ns

DA setup to AD transition time tDAs1 15 - - ns

DA setup to RDn deassert time tDAs2 tHCLK + 12 - - ns

DA hold from AD transition time tDAh1 0 - - ns

DA hold from RDn deassert time tDAh2 0 - - ns

Figure 8. Static Memory Multiple Word Read 8-bit Cycle Timing Measurement
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Static Memory 32-bit Write on 8-bit External Bus    

Parameter Symbol Min Typ Max Unit

AD setup to WRn assert time tADs tHCLK − 3 - - ns

WRn/DQMn deassert to AD transition time tADd - - tHCLK + 6 ns

AD hold from WRn deassert time tADh tHCLK × 2 - - ns

CSn hold from WRn deassert time tCSh 7 - - ns

CSn to WRn assert delay time tWRd - - 2 ns

WRn assert time tWRpwL - tHCLK × (WST1 + 1) - ns

WRn deassert time tWRpwH - tHCLK × 2 (tHCLK × 2) + 14 ns

CSn to DQMn assert delay time tDQMd - - 1 ns

DQMn assert time tDQMpwL - tHCLK × (WST1 + 1) - ns

DQMn deassert time tDQMpwH - - (tHCLK × 2) + 7 ns

WRn / DQMn deassert to DA transition time tDAh tHCLK - - ns

WRn / DQMn assert to DA valid time tDAV - - 8 ns

Figure 9. Static Memory Multiple Word Write 8-bit Cycle Timing Measurement
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Static Memory 32-bit Read on 16-bit External Bus   

Parameter Symbol Min Typ Max Unit

AD setup to CSn assert time tADs tHCLK  - - ns

CSn assert to AD transition time tADd1 - tHCLK × (WST1 + 1) - ns

AD transition to CSn deassert time tADd2 - tHCLK × (WST1 + 2) - ns

AD hold from CSn deassert time tADh tHCLK - - ns

RDn assert time tRDpwL - tHCLK × ((2 × WST1) + 3) - ns

CSn to RDn delay time tRDd - - 3 ns

CSn assert to DQMn assert delay time tDQMd - - 1 ns

DA setup to AD transition time tDAs1 15 - - ns

DA to RDn deassert time tDAs2 tHCLK + 12 - - ns

DA hold from AD transition time tDAh1 0 - - ns

DA hold from RDn deassert time tDAh2 0 - - ns

Figure 10. Static Memory Multiple Word Read 16-bit Cycle Timing Measurement
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Static Memory 32-bit Write on 16-bit External Bus   

Parameter Symbol Min Typ Max Unit

AD setup to WRn assert time tADs tHCLK – 3 - - ns

WRn/DQMn deassert to AD transition time tADd -  - tHCLK + 6 ns

AD hold from WRn deassert time tADh tHCLK × 2 - - ns

CSn hold from WRn deassert time tCSh 7 - - ns

CSn to WRn assert delay time tWRd - - 2 ns

WRn assert time tWRpwL -  tHCLK × (WST1 + 1) - ns

WRn deassert time tWRpwH - - (tHCLK × 2) + 14 ns

CSn to DQMn assert delay time tDQMd - - 1 ns

DQMn assert time tDQMpwL -  tHCLK × (WST1 + 1) - ns

DQMn deassert time tDQMpwH - - (tHCLK × 2) + 7 ns

WRn / DQMn deassert to DA transition time tDAh1 tHCLK - - ns

WRn / DQMn assert to DA valid time tDAV - - 8 ns

Figure 11. Static Memory Multiple Word Write 16-bit Cycle Timing Measurement
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Static Memory Single Read Wait Cycle 

Parameter Symbol Min Typ Max Unit

CSn assert to WAIT time tWAITd - -  tHCLK × (WST1-2) ns

WAIT assert time tWAITpw  tHCLK × 2 -  tHCLK × 510 ns

WAIT to CSn deassert delay time tCSnd  tHCLK × 3 -  tHCLK × 5 ns

Figure 14. Static Memory Single Read Wait Cycle Timing Measurement
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Static Memory Single Write Wait Cycle 

Parameter Symbol Min Typ Max Unit

WAIT to WRn deassert delay time tWRd tHCLK × 2 - tHCLK × 4 ns

CSn assert to WAIT time tWAITd - - tHCLK × (WST1-2) ns

WAIT assert time tWAITpw tHCLK × 2 - tHCLK × 510 ns

WAIT to CSn deassert delay time tCSnd tHCLK × 3 - tHCLK × 5 ns

Figure 15. Static Memory Single Write Wait Cycle Timing Measurement
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IDE Interface

Register Transfers

Note: 1. t0 is the minimum total cycle time, t2 is the minimum DIORn / DIOWn assertion time, and t2i is the minimum DIORn / DIOWn
negation time. A host implementation shall lengthen t2 and/or t2i to ensure that t0 is equal to or greater than the value
reported in the devices IDENTIFY DEVICE data. A device implementation shall support any legal host implementation.

2. This parameter specifies the time from the negation edge of DIORn to the time that the data bus is released by the device.

3. The delay from the activation of DIORn or DIOWn until the state of IORDY is first sampled. If IORDY is inactive then the host
shall wait until IORDY is active before the register transfer cycle is completed. If the device is not driving IORDY negated at
the tA after the activation of DIORn or DIOWn, then t5 shall be met and tRD is not applicable. If the device is driving IORDY
negated at the time tA after the activation of DIORn or DIOWn, then tRD shall be met and t5 is not applicable.

4. Timings based upon software control. See User’s Guide.

5. ATA / ATAPI standards prior to ATA / ATAPI-5 inadvertently specified an incorrect value for mode 2 time t0 by utilizing the 
16-bit PIO value.

6. All IDE timing is based upon HCLK = 100 MHz.

Parameter Symbol Mode 0 
(in ns)

Mode 1 
(in ns)

Mode 2 
(in ns)

Mode 3 
(in ns)

Mode 4 
(in ns)

Cycle time (min) (Notes 1, 4, 5) t0 600 383 330 180 120

Address valid to DIORn / DIOWn setup (min) (Note 4) t1 70 50 30 30 25

DIORn / DIOWn pulse width 8-bit (min) (Note 1, 4) t2 290 290 290 80 70

DIORn / DIOWn recovery time (min) (Note 1, 4) t2i - - - 70 25

DIOWn data setup (min) (Note 4) t3 60 45 30 30 20

DIOWn data hold (min) t4 0 0 0 0 0

DIORn data setup (min) t5 20 20 20 20 20

DIORn data hold (min) t6 0 0 0 0 0

DIORn data high impedance state (max) (Note 2, 4) t6z 30 30 30 30 30

DIORn / DIOWn to address valid hold (min) (Note 4) t9 20 15 10 10 10

Read Data Valid to IORDY (min)
active (if IORDY initially low after tA) (Note 4) tRD 0 0 0 0 0

IORDY Setup time (Note 3, 4) tA 35 35 35 35 35

IORDY Pulse Width (max) (Note 4) tB 1250 1250 1250 1250 1250

IORDY assertion to release (max) tC 5 5 5 5 5

DIOWn assert to data valid (max) tDDV 10 10 10 10 10
30 ©Copyright 2005 Cirrus Logic (All Rights Reserved) DS515PP7
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Note: The definitions for the DIOWn:STOP, DIORn:HDMARDYn:HSTROBE and IORDY:DDMARDYn:DSTROBE signal lines are no 
longer in effect after DMARQ and DMACKn are negated.

Figure 22. Device Terminating an Ultra DMA data-in Burst
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Note: The definitions for the DIOWn:STOP, IORDY:DDMARDYn:DSTROBE and DIORn:HDMARDYn:HSTROBE signal lines are no 
longer in effect after DMARQ and DMACKn are negated.

Figure 27. Host Terminating an Ultra DMA data-out Burst
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Audio Interface

Note: The tspix_clk is programmable by the user.

The following table contains the values for the timings of each of the SPI modes.

Parameter Symbol Min Typ Max Unit

SCLK cycle time tclk_per - tspix_clk - ns

SCLK high time tclk_high - (tspix_clk) / 2 - ns

SCLK low time tclk_low - (tspix_clk) / 2 - ns

SCLK rise/fall time tclkrf 1 - 8 ns

Data from master valid delay time tDMd - - 3 ns

Data from master setup time tDMs 20 - - ns

Data from master hold time tDMh 40 - - ns

Data from slave setup time tDSs 20 - - ns

Data from slave hold time tDSh 40 - - ns
DS515PP7 ©Copyright 2005 Cirrus Logic (All Rights Reserved) 45
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LCD Interface 

Parameter Symbol Min Typ Max Unit

SPCLK rise/fall time tclkr 2 - 8 ns

SPCLK rising edge to control signal transition time tCD - - 3 ns

SPCLK rising edge to data transition time tDD - - 10 ns

Data valid time tDv tSPCLK - - ns

Figure 35. LCD Timing Measurement
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352 Pin BGA Package Outline

352-Ball PBGA Diagram          

Figure 38. 352 Pin PBGA Pin Diagram
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3] DA[22] DA[24] AD[25] RVDD GND CVD

D CVDD GND GN

E AD[23] DA[23] DA[26] CSN[6] GND GND CVD
D

CVD
D RVDD GND GND RVDD CVDD CVDD GND AS

D AD[24] DA[25] DD[11] SDCLK
EN AD[19] DD[9] DD[5] AD[16

]
MIIRXD[

2]
MIITXD[

3] TXEN NC NC NC EGPIO[
14] N

C CSN[1] CSN[3] AD[20] DA[29] DD[10] DD[6] DD[2] MDC MIIRXD[
3] TXCLK MIITXD[

0] NC NC NC NC N

B CSN[2] DA[31] DA[30] DA[27] DD[7] DD[3] WRN MDIO MIIRXD[
1] RXERR MIITXD[

1] CRS NC NC NC N

A CSN[7] DA[28] AD[18] DD[8] DD[4] AD[1
7] RDN RXCL

K
MIIRXD[

0]
RXDVA

L
MIITXD[

2] TXERR CLD NC NC N

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1



EP9312
Universal Platform SOC Processor
The following section focuses on the EP9312 pin signals
from two viewpoints - the pin usage and pad
characteristics, and the pin multiplexing usage. The first
table (Table S) is a summary of all the EP9312 pin
signals. The second table (Table T) illustrates the pin
signal multiplexing and configuration options. 

Table S is a summary of the EP9312 pin signals, which
illustrates the pad type and pad pull type (if any). The
symbols used in the table are defined as follows. (Note: A
blank box means Not Applicable (NA) or, for Pull Type,
No Pull (NP).)

Under the Pad Type column:

• A - Analog pad
• P - Power pad
• G - Ground pad
• I - Pin is an input only
• I/O - Pin is input/output
• 4mA - Pin is a 4 mA output driver
• 8mA - Pin is an 8 mA output driver
• 12mA - Pin is an 12 mA output driver
See the text description for additional information about
bi-directional pins.

Under the Pull Type Column:

• PU - Resistor is a pull up to the RVDD supply
• PD - Resistor is a pull down to the RGND supply
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