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Introduction

The Xilinx® XPS Universal Asynchronous Receiver
Transmitter (UART) Lite Interface connects to the PLB
(Processor Local Bus) and provides the controller
interface for asynchronous serial data transfer. This soft
IP core is designed to interface with the PLBV46.

Features

e PLB interface is based on PLB v4.6 specification
® Supports 8-bit bus interfaces
®  One transmit and one receive channel (full duplex)

e 16-character Transmit FIFO and 16-character
Receive FIFO

* Configurable number of data bits in a character
(5-8)

¢ Configurable parity bit (odd or even)

¢ Configurable baud rate

LogiCORE IP Facts Table

Core Specifics

Supported
Device Family(1)

Virtex-5,

Virtex-4,

Spartan-3E, Automotive Spartan-3E, Spartan-3,
Automotive Spartan-3, Spartan-3A,
Spartan-3AN, Automotive Spartan-3A,
Spartan-3A DSP, Automotive Spartan-3A DSP

Supported User

Interfaces PLB v46
Resources
| Slices |LUTs| FFS | Block RAMs
See Table 9, Table 10 and Table 11
Provided with Core
Documentation Product Specification
Design Files VHDL

Example Design

Not Provided

Test Bench Not Provided
Constraints File N/A
Simulation

Model N/A

Tested Design Tools

Design Entry
Tools

ISE 13.2 software

Simulation

Mentor Graphics ModelSim (2)

Synthesis Tools

XST 13.2

Support

Provided by Xilinx @ www.xilinx.com/support

1. For a complete listing of supported devices, see

IDS Embedded Edition Derivative Device Support for this core.

2. Forthe supported versions of the tool, see the ISE Design Suite

13: Release Notes Guide.
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Functional Description

The XPS UART Lite performs parallel-to-serial conversion on characters received through PLB and
serial-to-parallel conversion on characters received from a serial peripheral.

The XPS UART Lite is capable of transmitting and receiving 8, 7, 6 or 5-bit characters, with 1-stop bit and odd, even
or no parity. The XPS UART Lite can transmit and receive independently.

The device can be configured and its status can be monitored via the internal register set. The XPS UART Lite
generates an interrupt when Receive FIFO becomes non-empty or when transmit FIFO becomes empty. This
interrupt can be masked by using an interrupt enable/disable signal.

The device contains a 16-bit programmable baud rate generator and independent 16-word Transmit and Receive
FIFOs. The FIFOs can be enabled or disabled through software control.

The XPS UART Lite modules are shown in the top-level block diagram in Figure 1.

PLB UART Control Module
UART Lite
Register Module RX RX
Module [, |
< Receive Data
FIFO ;
PLB : BRG Serial
~ PLB | Interface »|  Transmit Data Interface
" Interface [ | Module FIFO
Status Register ™ [
(STAT_REG) Module TX
Control Register S I
CTRL_REG ontro
( — ) Unit Interrupt

Figure 1: Block Diagram of XPS UART Lite

The XPS UART Lite modules are described in the next sections:

PLB Interface Module: The PLB Interface Module provides the interface to the PLB and implements PLB protocol
logic. PLB Interface Module is a bidirectional interface between a user IP core and the PLB bus standard. To simplify
the process of attaching an XPS UART Lite to the PLB, the core makes use of a portable, pre-designed bus interface
called PLB Interface Module that takes care of the bus interface signals, bus protocols, and other interfaces.

UART Lite Register Module: The Register Module includes all memory-mapped registers (as shown in Figure 1).
It interfaces to the PLB through the PLB Interface Module. It consists of an 8-bit status register, an 8-bit control
register and a pair of 8-bit Transmit/Receive FIFOs. All registers are accessed directly from the PLB using the PLB
Interface Module.

UART Control Module: The UART Control Module consists of an RX module, a TX module, a parameterized baud
rate generator (BRG), and a Control Unit. It incorporates the state machine for initialization and start and stop bit
control logic.
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Interrupts
If interrupts are enabled, an interrupt is generated when one of these two conditions is true:

1. When the Receive FIFO goes from empty to not empty, such as when the first valid character is received in the
Receive FIFO

2. When the Transmit FIFO goes from not empty to empty, such as when the last character in the Transmit FIFO is
transmitted

XPS UART Lite I/O Signals
The XPS UART Lite I/O signals are listed and described in Table 1.
Table 1: XPS UART Lite I/O Signal Description

/0 Initial

Port Signal Name Interface State

Description

System Signals

P1 SPLB_CIk System | - PLB clock
P2 SPLB_Rst System | - PLB reset, active high
PLB Interface Signals
P3 PLB_ABus[0 : 31] PLB I - PLB address bus
P4 PLB_PAValid PLB | - PLB primary address valid
P5 PLB_masterID[O : PLB | - . o
C_SPLB_MID_WIDTH - 1] PLB current master identifier
P6 PLB_RNW PLB | - PLB read not write
P7 I13]LB_BE[0 :(C_SPLB_DWIDTH/8)- | PLB | - PLB byte enables
P8 PLB_size[0 : 3] PLB | - PLB size of requested transfer
P9 PLB_type[0 : 2] PLB | - PLB transfer type
P10 PLB_wrDBus[0 : PLB | - PLB write data bus

C_SPLB_DWIDTH - 1]

Unused PLB Interface Signals

P11 PLB_UABus[O : 31] PLB | - PLB upper address bits

P12 PLB_SAValid PLB | - PLB secondary address valid

P13 PLB_rdPrim PLB | - PLB secondary to primary read
request indicator

P14 PLB_wrPrim PLB | - PLB secondary to primary write
request indicator

P15 PLB_abort PLB | - PLB abort bus request

P16 PLB_busLock PLB I - PLB bus lock

P17 PLB_MSize[0 : 1] PLB I - PLB data bus width indicator

P18 PLB_lockErr PLB | - PLB lock error

P19 PLB_wrBurst PLB I - PLB burst write transfer

P20 PLB_rdBurst PLB I - PLB burst read transfer
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Table 1: XPS UART Lite I/O Signal Description (Contd)

Port Signal Name Interface /0 Igti;itael Description
P21 PLB_wrPendReq PLB | - PLB pending bus write request
P22 PLB_rdPendReq PLB | - PLB pending bus read request
P23 PLB_wrPendPri[0 : 1] PLB I - PLB pending write request priority
P24 PLB_rdPendPri[0 : 1] PLB I - PLB pending read request priority
P25 PLB_reqPri[0 : 1] PLB | - PLB current request priority
P26 PLB_TAttribute[0 : 15] PLB | - PLB transfer attribute
PLB Slave Interface Signals
P27 S|_addrAck PLB (0] 0 Slave address acknowledge
P28 SI_SSize[0: 1] PLB (0] 0 Slave data bus size
P29 SI_wait PLB 0] 0 Slave wait
P30 Sl_rearbitrate PLB o 0 Slave bus rearbitrate
P31 SI_wrDAck PLB (0] 0 Slave write data acknowledge
P32 SI_wrComp PLB 0] 0 Slave write transfer complete
P33 1S]I_rdDBus[O :C_SPLB_DWIDTH - | PLB (0] 0 Slave read data bus
P34 SI_rdDAck PLB (0] 0 Slave read data acknowledge
P35 SI_rdComp PLB 0] 0 Slave read transfer complete
P36 SI_MBusyl0 : PLB (0] 0 Slave busy
C_SPLB_NUM_MASTERS - 1]
P37 SI_MWFErr[0 : PLB (0] 0 Slave write error
C_SPLB_NUM_MASTERS - 1]
P38 SI_MRdEr[0 : PLB (0] 0 Slave read error
C_SPLB_NUM_MASTERS - 1]
Unused PLB Slave Interface Signals
P39 SI_wrBTerm PLB (0] 0 Slave terminate write burst transfer
P40 SI_rdWdAddr[0 : 3] PLB (0] 0 Slave read word address
P41 Sl_rdBTerm PLB o 0 Slave terminate read burst transfer
P42 SI_MIRQ[O : PLB O 0 Master interrupt request
C_SPLB_NUM_MASTERS - 1]
UART Lite Interface Signals
P43 RX UART Lite | - Receive Data
P44 X UART Lite o Transmit Data
P45 Interrupt UART Lite o] 0 UART Interrupt
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XPS UART Lite Design Parameters

To allow the user to obtain an XPS UART Lite that is uniquely tailored for the system, certain features can be
parameterized in the XPS UART Lite design. This allows the user to configure a design that utilizes the resources
required by the system only and that operates with the best possible performance. The features that can be
parameterized in the XPS UART Lite design are as shown in Table 2.

Table 2: XPS UART Lite Design Parameters

Generic Feature/Description Parameter Name Allowable Values Dveaflaul.(uelt VHDL Type
System Parameter
G1 Target FPGA family C_FAMILY spartan3e, aspartan3e, virtex5 string
spartan3,
aspartan3,
spartan3a, spartan3an,
aspartan3a,
spartan3adsp,
aspartan3adsp, virtex4,
qvirtex4, grvirtex4, virtex5
G2 System clock frequency (in | C_SPLB_CLK_ integer (ex. 100000000) 100_ Integer
Hz) driving the UART Lite FREQ_HZ 000_
peripheral 000
PLB Parameters
G3 PLB Base Address C_BASEADDR Valid Address(1) None(®) std_logic_
vector
G4 PLB High Address C_HIGHADDR Valid Address®@ None®) std_logic_
vector
G5 PLB least significant address | C_SPLB_AWIDTH 32 32 integer
bus width
G6 PLB data width C_SPLB_DWIDTH 32, 64, 128 32 integer
G7 Selects point-to-point or C_SPLB_P2P 0 = Shared Bus Topology | 0 integer
shared bus topology 1 = Point-to-Point Bus
Topology(¥)
G8 PLB Master ID Bus Width C_SPLB_MID_ logs(C_SPLB_NUM_ 1 integer
WIDTH MASTERS) with a
minimum value of 1
G9 Number of PLB Masters C_SPLB_NUM_ 1-16 1 integer
MASTERS
G10 Support Bursts C_SPLB_SUPPORT_ 0 0 integer
BURSTS
G11 Width of the Slave Data Bus | C_SPLB_NATIVE_ 32 32 integer
DWIDTH
UART Lite Parameters
G12 Baud rate of the UART Lite in | C_BAUDRATE integer (ex. 128000) 128_ Integer
bits per second 000<RD
Red>[5]
G13 The number of data bits in C_DATA_BITS 5-8 8 Integer
the serial frame
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Table 2: XPS UART Lite Design Parameters (Cont'd)

Generic Feature/Description Parameter Name Allowable Values Dve;ﬁ‘ue" VHDL Type
G14 Determines whether parity is | C_USE_PARITY 0 = Do not use parity 1 Integer
used or not 1 = Use parity
G15 If parity is used, determines | C_ODD_PARITY 0 = Even parity 1 Integer
whether parity is odd or even 1 = Odd parity
Notes:

1. The user must set the values. The C_BASEADDR must be a multiple of the range, where the range is C_HIGHADDR -
C_BASEADDR + 1.

C_HIGHADDR - C_BASEADDR must be a power of 2 greater than equal to C_BASEADDR + OxF.

No default value is specified to ensure that the actual value is set; that is, if the value is not set, a compiler error is generated.
Value of ’1” is not supported in this core.

With a baud rate of 115200, the sample clock is 16 * 115200 = 1.8432 MHz. With the System clock C_CLK_FREQ running at 10
MHz, the integer ratio for driving the sample clock is 5 (rounding of [10/1.8432]). The UART Lite then divides the System clock by
5 resulting in 2 MHz for the sample clock. The baud rate error is (1.8432 - 2) /1.8432 => -8.5% which is outside the tolerance for
most UARTSs. The issue is that the higher the baud rate and the lower the C_CLK_FREQ, the greater the error in the generated
baud rate of the UART Lite. Specifications for the baud rate error state that within 5% of the requested rate is considered
acceptable.

aprwd

Allowable Parameter Combinations
The address range specified by C_BASEADDR and C_HIGHADDR must be a power of 2, and must be at least OxE.
For example, if C_BASEADDR = 0xE0000000, C_HIGHADDR must be at least = 0OxEO00000F.

XPS UART Lite Parameter - Port Dependencies

The dependencies between the XPS UART Lite core design parameters and I/O signals are described in Table 3. In
addition, when certain features are parameterized out of the design, the related logic will no longer be a part of the
design. The unused input signals and related output signals are set to a specified value.

Table 3: XPS UART Lite Parameter-Port Dependencies

Generic Name Affects Depends Relationship Description
or Port
Design Parameters
G6 C_SPLB_DWIDTH P7, P10, P33 - Affects the number of bits in data bus
G8 C_SPLB_MID_WIDTH P5 G9 This value is calculated as:
logo(C_SPLB_NUM_MASTERS) with
a minimum value of 1
G9 C_SPLB_NUM_MASTERS P36, P37,P38, | - Affects the number of PLB masters
P42
I/0O Signals
P5 PLB_masterID[O : - G8 Width of the PLB_mastedID varies
C_SPLB_MID_WIDTH - 1] according to C_SPLB_MID_WIDTH
P7 PLB_BE[0 : (C_SPLB_DWIDTH/8) -1] | - G6 Width of the PLB_BE varies according
to C_SPLB_DWIDTH
P10 PLB_wrDBus[0 : C_SPLB_DWIDTH - 1] | - G6 Width of the PLB_wrDBus varies
according to C_SPLB_DWIDTH
P33 SI_rdDBus[0 : C_SPLB_DWIDTH - 1] - G6 Width of the SI_rdDBus varies
according to C_SPLB_DWIDTH
DS571 June 22, 2011 www.xilinx.com 6

Product Specification


http://www.xilinx.com

& XILINX.

LogiCORE IP XPS UART Lite (v1.02.a)

Table 3: XPS UART Lite Parameter-Port Dependencies (Cont'd)

Generic Name Affects Depends Relationship Description
or Port
P36 SI_MBusyl0 : - G9 Width of the SI_MBusy varies
C_SPLB_NUM_MASTERS - 1] according to
C_SPLB_NUM_MASTERS
P37 SI_MWFErr[0 : - G9 Width of the SI_MWTrErr varies
C_SPLB_NUM_MASTERS - 1] according to
C_SPLB_NUM_MASTERS
P38 SI_MRdErr[0 : - G9 Width of the SI_MRdErr varies
C_SPLB_NUM_MASTERS - 1] according to
C_SPLB_NUM_MASTERS
P42 SI_MIRQ[O : - G9 Width of the SI_MIRQ varies according
C_SPLB_NUM_MASTERS - 1] to C_SPLB_NUM_MASTERS

XPS UART Lite Register Descriptions

Table 4 shows all the XPS UART Lite registers and their addresses.
Table 4: XPS UART Lite Registers

Base Ad?ﬁii? *+ Offeet Register Name A?;::s ValI)ue;a(lrj\I;x) Description
C_BASEADDR + 0x0 Rx FIFO®) Read(!) 0x0 Receive Data FIFO
C_BASEADDR + 0x4 Tx FIFO®) Write@ | 0x0 Transmit Data FIFO
C_BASEADDR + 0x8 STAT _REG®) Read(!) 0x4 UART Lite Status Register
C_BASEADDR + 0xC CTRL_REG®) Write(®) 0x0 UART Lite Control Register

1. Writing of a read only register has no effect.
2. Reading of a write only register returns zero.
3. Registers are defined for full 32-bit access only. Any partial word accesses (byte or halfword) have undefined results and returns a

bus error.

Receive Data FIFO

This 16 entry deep FIFO contains data to be received by XPS UART Lite. The FIFO bit definitions are shown in
Table 5. Reading of this location will result in reading the current word out from the FIFO. When a read request is
issued to an empty FIFO a bus error is generated and the result is undefined. The Receive Data FIFO is a read-only
register. Issuing a write request to Receive Data FIFO will do nothing but generate the write acknowledgement.
Figure 2 shows the location for data on the PLB when C_DATA_BITS is set to 8.

Rx Data

i

23|24 31

Reserved

Figure 2: Receive Data FIFO (C_DATA_BITS = 8)
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Table 5: Receive Data FIFO Bit Definitions

Bit(s) Name Agg;gs C:ﬁfet Description
0 - [31-C_DATA_BITS] Reserved N/A 0 Reserved
[(31-C_DATA_BITS)+1] - 31 | Rx Data Read 0 UART Receive data

Transmit Data FIFO

This 16 entry deep FIFO contains data to be output by XPS UART Lite. The FIFO bit definitions are shown in
Table 6. Data to be transmitted is written into this register. This is write only location. Issuing a read request to
Transmit Data FIFO generates the read acknowledgement with zero data. Figure 3 shows the location for data on
the PLB when C_DATA_BITS is set to 8.

Tx Data
0 23|24 31
Reserved
Figure 3: Transmit Data FIFO (C_DATA_BITS = 8)
Table 6: Transmit Data FIFO Bit Definitions
Bit(s) Name Agg;:s CSIS:J Description
0 - [31-C_DATA_BITS] Reserved N/A 0 Reserved
[(31-C_DATA_BITS)+1] - 31 | Tx Data Write 0 UART transmit data

UART Lite Control Register (CTRL_REG)

The UART Lite Control Register contains the Enable Interrupt bit and Reset pin for Receive and Transmit Data
FIFO. This is write only register. Issuing a read request to Control Register generates the read acknowledgement
with zero data. Figure 4 shows the bit assignment of the CTRL_REG. Table 7 describes this bit assignment.

Reserved
Enable |mr¢ Rst Tx FIFO

' /

0 26|27|28 29|3o|31|
Reserved Rst Rx FIFO

Figure 4: UART Lite Control Register
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Table 7: UART Lite Control Register Bit Definitions

Bit(s)

Name

Core Reset
Access Value

Description

0-26

Reserved

N/A 0

Reserved

27

Enable Intr

Write 0

Enable Interrupt for the UART Lite

'0’ = Disable interrupt signal
’1’ = Enable interrupt signal

28 -29

Reserved

N/A 0

Reserved

30

Rst Rx FIFO

Write 0

Reset/Clear the Receive FIFO

Writing a ’1’ to this bit position clears the Receive
FIFO

’0’ = Do nothing

’1” = Clear the Receive FIFO

31

Rst Tx FIFO

Write 0

Reset/Clear the Transmit FIFO

Writing a ’1’ to this bit position clears the Transmit
FIFO

'0’ = Do nothing

’1’ = Clear the Transmit FIFO

UART Lite Status Register (STAT_REG)

The UART Lite Status Register contains the status of the Receive and Transmit Data FIFO, if interrupts are enabled,
and if there are any errors. This is read only register. If a write request is issued to status register it will do nothing
but generate write acknowledgement. Bit assignment in the STAT_REG is shown in Figure 5 and described in

Table 8.

Reserved

Intr Enabled Rx FIFO

Valid Data
Frame Error Tx FIFO
‘ Empty

23| 24[25]26[27|28[29 {30 31]

‘ Overrun \Rx FIFO Full
Error
Parity Error  Tx FIFO Full

Figure 5: UART Lite Status Register
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Table 8: UART Lite Status Register Bit Definitions

Bit(s)

Name

Core Access

Reset Value

Description

0-23

Reserved

N/A

0

Reserved

24

Parity Error

Read

Indicates that a parity error has occurred after the
last time the status register was read. If the UART is
configured without any parity handling, this bit is
always '0’.

The received character is written into the Receive
FIFO.

This bit is cleared when the status register is read
'0’ = No parity error has occurred

1’ = A parity error has occurred

25

Frame Error

Read

Indicates that a frame error has occurred after the
last time the status register was read. Frame Error is
defined as detection of a stop bit with the value '0’.
The receive character is ignored and not written to
the Receive FIFO.

This bit is cleared when the status register is read
'0’ = No Frame error has occurred

’1’ = A frame error has occurred

26

Overrun Error

Read

Indicates that a overrun error has occurred since the
last time the status register was read. Overrun is
when a new character has been received but the
Receive FIFO is full. The received character is
ignored and not written into the Receive FIFO. This
bit is cleared when the status register is read

'0’ = No interrupt has occurred

’1’ = Interrupt has occurred

27

Intr Enabled

Read

Indicates that interrupts is enabled

‘0’ = Interrupt is disabled
'1’ = Interrupt is enabled

28

Tx FIFO Full

Read

Indicates if the Transmit FIFO is full

'0’ = Transmit FIFO is not full
1’ = Transmit FIFO is full

29

Tx FIFO Empty

Read

Indicates if the Transmit FIFO is empty

'0’ = Transmit FIFO is not empty
’1” = Transmit FIFO is empty

30

Rx FIFO Full

Read

Indicates if the Receive FIFO is full

'0’ = Receive FIFO is not full
1’ = Receive FIFO is full

31

Rx FIFO Valid
Data

Read

Indicates if the receive FIFO has valid data
'0’ = Receive FIFO is empty
1’ = Receive FIFO has valid data
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Design Implementation

Target Technology

The intended target technology is Virtex®-4, Virtex-5 and Spartan®-3 family FPGAs.

Device Utilization and Performance Benchmarks

Core Performance

Because the XPS UART Lite core will be used with other design modules in the FPGA, the utilization and timing
numbers reported in this section are estimates only. When the XPS UART Lite core is combined with other designs
in the system, the utilization of FPGA resources and timing of the XPS UART Lite design will vary from the results

reported here.

The XPS UART Lite resource utilization for various parameter combinations measured with Virtex-4 FPGAs as the
target device are detailed in Table 9.

Table 9: Performance and Resource Utilization Benchmarks on Virtex-4 (xc4vIx25-10-ff668)

Parameter Values (other parameters at default value) Device Resources Performance
T
= w > >
o 2 e £ = =
<§( o o @ < < Slice
| | S < | | Slices | Flip- | LUTs Fmax (MHZ)
a X 2 = w a Flops
T 3) o a @ g p
wn OI Ol Ol | |
o (&) &)
32 100_000_000 19_200 5 FALSE FALSE 98 83 123 145
32 100_000_000 19_200 6 FALSE FALSE 100 84 127 132
32 100_000_000 19_200 7 FALSE FALSE 100 85 129 168
32 100_000_000 19_200 8 FALSE FALSE 101 86 131 122
32 40_000_000 38_400 8 FALSE FALSE 100 85 130 125
32 100_000_000 19_200 6 TRUE FALSE 104 90 134 117
32 100_000_000 19_200 7 TRUE FALSE 105 91 136 149
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The XPS UART Lite resource utilization for various parameter combinations measured with Virtex-5 FPGAs as the
target device are detailed in Table 10.

Table 10: Performance and Resource Utilization Benchmarks on Virtex-5 (xc5vIx85-1-ff1153)

Parameter Values (other parameters at default value) Device Resources Performance
T
> >
B o] L 0 - E
= e < E T o
% @ s @ < < Slice
o 5' 2 E o A Slices Ifllip- LUTs fmax (MHz)
7 3 & 5 @ 3 ops
o o o o | |
o &) O
32 100_000_000 19_200 5 FALSE FALSE 97 90 137 126
32 100_000_000 19_200 6 FALSE FALSE 92 85 137 119
32 100_000_000 19_200 7 FALSE FALSE 91 85 130 158
32 100_000_000 19_200 8 FALSE FALSE 96 86 139 115
32 40_000_000 38_400 8 FALSE FALSE 92 85 137 119
32 100_000_000 19_200 6 TRUE FALSE 97 90 137 126
32 100_000_000 19_200 7 TRUE FALSE 99 91 139 116

The XPS UART Lite resource utilization for various parameter combinations measured with Spartan-3E FPGAs as
the target device are detailed in Table 11.

Table 11: Performance and Resource Utilization Benchmarks on Spartan-3E (xc3s250e-4-ft256)

Parameter Values (other parameters at default value) Device Resources Performance
T
= w > >
o & = 2 = =
Z T o @ < < Slice
[ ' 2 < | [ Slices Flip- LUTs fuax (MHz)
m X = £ w a)
- ) 5 S (g 8 Flops
wn Ol ol Ol | |
o O O
32 100_000_000 19_200 5 FALSE FALSE 97 83 125 108
32 100_000_000 19_200 6 FALSE FALSE 98 84 129 102
32 100_000_000 19_200 7 FALSE FALSE 97 83 125 108
32 100_000_000 19_200 8 FALSE FALSE 98 84 129 102
32 40_000_000 38_400 8 FALSE FALSE 100 85 131 117
32 100_000_000 19_200 6 TRUE FALSE 106 90 136 108
32 100_000_000 19_200 7 TRUE FALSE 100 85 131 117
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System Performance

To measure the system performance (Fmax) of this core, this core was added to a Virtex-4 FPGA system, a Virtex-5
FPGA system, and a Spartan-3A FPGA system as the Device Under Test (DUT) as shown in Figure 6, Figure 7, and
Figure 8.

Because the XPS UART Lite core will be used with other design modules in the FPGA, the utilization and timing
numbers reported in this section are estimates only. When this core is combined with other designs in the system,
the utilization of FPGA resources and timing of the design will vary from the results reported here.

PLBV46
MPMC XPS CDMA| |XPS CDMA DUT

PLBV46 —

IPLB1 DPLB1

DPLBO
PPC405 :’— PLBV46
IPLBO

XPS UART

XPS BRAM| [ XPS INTC | | XPS GPIO Lite

v4_fx_sys

Figure 6: Virtex-4 FX System

XCL
oL MPMC | |XPS CDMA| |XPS CDMA| [ DUT
MicroBlaze PLBV46
XPS BRAM| | XPS INTC XPS GPIO XPSLiltJ:RT MDM
v5_Ixt_sys
Figure 7: Virtex-5 LX System
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MPMC XPS CDMA| [XPS CDMA DUT

MicroBlaze

PLBV46

XPS BRAM| | XPS INTC | | XPS GPIO XPSLiltJ:RT MDM

sp3_dsp_sys

Figure 8: Spartan-3A System

The target FPGA was then filled with logic to drive the LUT and block RAM utilization to approximately 70% and
the I/O utilization to approximately 80%. Using the default tool options and the slowest speed grade for the target
FPGA, the resulting target Fmax numbers are shown in Table 12.

Table 12: XPS UART Lite System Performance

Target FPGA Target fy ax (MHz)
S3A700 -4 90
V4FX60 -10 100
V5LXT50 -1 120

The target Fmax is influenced by the exact system and is provided for guidance. It is not a guaranteed value across
all systems.

Ordering Information

This Xilinx LogiCORE IP module is provided at no additional cost with the Xilinx ISE Design Suite Embedded
Edition software under the terms of the Xilinx End User License. The core is generated using the Xilinx ISE
Embedded Edition software (EDK).

Information about this and other Xilinx LogiCORE IP modules is available at the Xilinx Intellectual Property page.
For information on pricing and availability of other Xilinx LogiCORE IP modules and software, contact your local
Xilinx sales representative.

Reference Documents

IBM CoreConnect 128-Bit Processor Local Bus, Architectural Specification (v4.6).
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List of Acronyms

Acronym Spelled Out

BRG Baud Rate Generator

DSP Digital Signal Processing

DUT Device Under Test

FF Flip-Flop

FIFO First In First Out

FMAX Maximum Frequency

FPGA Field Programmable Gate Array
I/0 Input Output

LUT Lookup Table

MHz MegaHertz

PLB Processor Local Bus

RAM Random Access Memory

RX Receive

X Transmit

UART Universal Asynchronous Receiver Transmitter
XPS Xilinx Platform Studio

Revision History

Date Version Revision

4/18/07 1.0 Initial Xilinx release.

4/20/07 1.1 Added SP-3 support.

9/26/07 1.2 Added FMax Margin <RD Red>System Performance section.

11/27/07 1.3 Added SP3A DSP to supported devices listing.

1/14/08 1.4 Added Virtex-Il Pro support.

4/21/08 1.5 Added Automotive Spartan-3E, Automotive Spartan-3A, Automotive Spartan-3,
and Automotive Spartan-3A DSP support.

7/18/08 1.6 Added QPro Virtex-4 Hi-Rel and QPro Virtex-4 Rad Tolerant FPGA support.

9/20/08 1.7 Updated to version v1.01a. Removed Virtex-1l Pro support. Modified Interrupts
and Register description sections.

6/22/11 1.8 Updated to version v1.02a.Updated the interrupts section.
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Notice of Disclaimer

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of Xilinx products. To
the maximum extent permitted by applicable law: (1) Materials are made available “AS IS” and with all faults, Xilinx hereby
DISCLAIMS ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR
PURPOSE; and (2) Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other theory of
liability) for any loss or damage of any kind or nature related to, arising under, or in connection with, the Materials (including
your use of the Materials), including for any direct, indirect, special, incidental, or consequential loss or damage (including loss
of data, profits, goodwill, or any type of loss or damage suffered as a result of any action brought by a third party) even if such
damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no
obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or to product
specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent.
Certain products are subject to the terms and conditions of the Limited Warranties which can be viewed at
http://www.xilinx.com /warranty.htm; IP cores may be subject to warranty and support terms contained in a license issued to
you by Xilinx. Xilinx products are not designed or intended to be fail-safe or for use in any application requiring fail-safe
performance; you assume sole risk and liability for use of Xilinx products in Critical Applications:
http://www.xilinx.com /warranty.htm#critapps.

DS571 June 22, 2011 www.xilinx.com 16
Product Specification


http://www.xilinx.com
http://www.xilinx.com/warranty.htm
http://www.xilinx.com/warranty.htm#critapps

	LogiCORE IP XPS UART Lite (v1.02.a)
	Introduction
	Features
	Functional Description
	Interrupts

	XPS UART Lite I/O Signals
	XPS UART Lite Design Parameters
	Allowable Parameter Combinations

	XPS UART Lite Parameter - Port Dependencies
	XPS UART Lite Register Descriptions
	Receive Data FIFO
	Transmit Data FIFO
	UART Lite Control Register (CTRL_REG)
	UART Lite Status Register (STAT_REG)

	Design Implementation
	Target Technology
	Device Utilization and Performance Benchmarks
	Core Performance
	System Performance


	Ordering Information
	Reference Documents
	List of Acronyms
	Revision History
	Notice of Disclaimer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


