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Preface

About this Document

This handbook provides details about the CoreUART IP core and how to use it.

Intended Audience

Designers using Libero® System-on-Chip (SoC) or Libero Integrated Design Environment (IDE).
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Introduction

Overview

CoreUART is a serial communication controller with a flexible serial data interface that is intended
primarily for embedded systems. CoreUART can be used to interface directly to industry standard
UARTSs. CoreUART is intentionally a subset of full UART capability to make the function cost-effective in
a programmable device. Figure 1 illustrates the various usages of CoreUART.

Case A in Figure 1 represents the interface to an industry standard UART, such as an 8251 or a 16550.
In Case B, CoreUART is transferring data from the 8051 to the system monitor through the RS-232
interface and vice versa.

Case A
CLKA CLKB
Y Y
TX _
UART -
<t RX Industry
Standard
Microsemi UART
Device
Case B
|_> X_, | System
j CoreUART <RX RS-232 < Monitor
8051 . Transm!t 1 -
Transmit 2 > Corea29
. > ore
< Cored29 | Rece!ve 1 Transceiver
P Receive 2

Figure 1 » System Block Diagram Depicting CoreUART Usage

Key Features

CoreUART is a highly configurable core and has the following features:
» Asynchronous mode to interface with industry standard UART
» Optional Transmit and Receive FIFOs

Core Version

This handbook applies to CoreUART v5.6. The release notes provided with the core list known
discrepancies between this handbook and the core release associated with the release notes.
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Supported Families

+ IGLOO®

+ IGLOOe

+ IGLOO PLUS
+  ProAsIC®3
*  ProASIC3E
*  ProASIC3L

+  SmartFusion®
* SmartFusion2
* Fusion

*  ProAS|CELUS®
«  Axcelerator®

+ RTAX-S™

+ SX-A

+ RTSX-S

.+ 1GLOO®2

+ RTG4™

* PolarFire

Device Utilization and Performance

Utilization statistics for targeted devices are listed in Table 1 and Table 2 on page 8.

Table 1+ CoreUART Utilization in FIFO Mode

Cells or Tiles Utilization
Memory Performance
Family Sequential Combinatorial Total Blocks Device Total MHz
IGLOO 116 192 308 2 AGL600V5 2% 71
IGLOOe
IGLOO PLUS
ProASIC3 116 192 308 2 A3P600 5% 128
ProASIC3E
ProASIC3L
SmartFusion 116 192 308 2 A2F500M3F 7% 118
SmartFusion2 217 249 466 2 M2S150T 0.35% 250
Fusion 116 192 308 2 AFS600 2% 127
ProASICPLUS 118 281 399 2 APAB00 13% 68
Axcelerator 171 215 386 2 AX250 9% 194
RTAX-S 195 199 394 2 RTAX250S 9% 153
SX-A 430 309 739 0 A54SX16A 51% 96
Note:
1. CoreUART supports all standard baud rates, including 110, 300, 1,200, 2,400, 4,800, 9,600, 19,200, 38,400,
57,600, 115,200, 230,400, 460,800, and 921,600 baud.
2. The depth of the FIFO for SX-A and RTSX-S families is 16. The depth of the FIFO for SmartFusion2/IGLOO2
devices is 128. For the other families, the depth of the FIFO is 256.
3. CoreUART does not support baud value of zero.
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Introduction
Table 1+ CoreUART Utilization in FIFO Mode

Cells or Tiles Memory Utilization Performance
Family Sequential Combinatorial Total Blocks Device Total MHz
RTSX-S 432 308 740 0 RT54SX32S 26% 62
IGLOO2 217 249 466 2 M2GL150T 0.35% 250
RTG4 238 322 560 2 RT4G150 0.37% 154
PolarFire 237 244 481 2 PA5M500 0.09 258
Note:

1. CoreUART supports all standard baud rates, including 110, 300, 1,200, 2,400, 4,800, 9,600, 19,200, 38,400,
57,600, 115,200, 230,400, 460,800, and 921,600 baud.

2. The depth of the FIFO for SX-A and RTSX-S families is 16. The depth of the FIFO for SmartFusion2/IGLOO2
devices is 128. For the other families, the depth of the FIFO is 256.

3. CoreUART does not support baud value of zero.

Table 2 « CoreUART Utilization in Normal Mode

Cells or Tiles Utilization
Memory Performance

Family Sequential Combinatorial Total Blocks Device Total MHz
IGLOO 84 167 251 0 AGL600 2% 116
IGLOOe
IGLOO PLUS
ProASIC3 84 167 251 0 A3P600 4% 198
ProASIC3E
ProASIC3L
SmartFusion 84 167 251 0 A2F500M3F 6% 200
SmartFusion2 87 113 200 0 M2S150T 0.2% 250
Fusion 84 167 251 0 AFS600 2% 197
ProASICPLUS 85 254 339 0 APAB00 11% 89
Axcelerator 86 108 194 0 AX500 5% 185
RTAX-S 86 108 194 0 RTAX250S 5% 138
SX-A 82 93 750 0 A54SX16SA 12% 138
RTSX-S 80 92 172 0 RT54SX32S 6% 87
IGLOO2 87 113 200 0 M2GL150T 0.2% 250
RTG4 90 149 239 0 RT4G150 0.16% 174
PolarFire 90 126 216 2 PA5M500 0.05 371
Note: CoreUART supports all standard baud rates, including 110, 300, 1,200, 2,400, 4,800, 9,600, 19,200, 38,400,

57,600, 115,200, 230,400, 460,800, and 921,600 baud.
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Functional Block Description

Figure 2 shows the block diagram of the CoreUART normal mode functionality. Figure 3 on page 10
shows the block diagram of CoreUART with FIFO mode functionality. The baud generator creates a
divided down clock enable that correctly paces the transmit and receive state machines.

The function of the receive and transmit state machines is affected by the control inputs BITS,
PARITY_EN, and ODD_N_EVEN. These signals indicate to the state machines how many bits should be
transmitted. In addition, the signals suggest the type of parity and whether parity should be generated or
checked. The activity of the state machines is paced by the outputs of the baud generator.

To transmit data, it is first loaded into the transmit data buffer in normal mode, and into the transmit FIFO
in FIFO mode. Data can be loaded into the buffer until the TXRDY signal is driven inactive. The transmit
state machine will immediately begin to transmit data and will continue transmission until the data buffer
is empty in normal mode, and until the transmit FIFO is empty in FIFO mode. The state machine first
transmits a START bit, followed by the data (LSB first), then the parity (optional), and finally the STOP bit.
The data buffer is double-buffered in normal mode, so there is no loading latency.

The receive state machine monitors the activity of the RX signal. Once a START bit is detected, the
receive state machine begins to store the data in the receive buffer in normal mode and the receive FIFO
in FIFO mode. When the transaction is complete, the RXRDY signal indicates that valid data is available.
Parity errors are reported on the PARITY_ERR signal (if enabled), and data overrun conditions are
reported on the OVERFLOW signal. Framing errors are reported on the FRAMING_ERR signal. A
framing error is defined as a missing stop bit detected by the UART receiver.

BAUD_VAL—{ Baud

Generator
TXRDY <—| pata —» RXDY
- L > DATA_OUT[7:0]
DATA_IN[7:0] —|Buffer , Rece Data _
Trg‘{“:te’“'t Scelve |ea! Byfior [~ PARITY_ERR
Machine Machine —> OVERFLOW
) & T— — FRAMING_ERR
<+«——— RX
PARITY_EN
BITS
ODD_N_EVEN

Figure 2 + Block Diagram of CoreUART Normal Functionality
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Functional Block Description

BAUD_VAL —»| Baud

Generator
TXRDY <-—{ Transmit —> RXDY
DATA_IN[7:0] —»| FIFO il meceivel ™ DATA_OUTI[7:0]
_IN[/: ; Recei . |Receive
Transmit goeive | ¢l EIEG [ PARITY_ERR
Machine Machine —»> OVERFLOW
X < —» FRAMING_ERR
< RX
PARITY_EN
BIT8
ODD_N_EVEN

Figure 3 * Block Diagram of CoreUART with FIFO Functionality

Programmable Options

There are five programmable inputs to CoreUART: BAUD_VAL (baud rate), BAUD_VAL_FRACTION
(fraction part of baud value), BIT8 (number of data bits), PARITY_EN (parity enable), and
ODD_N_EVEN (odd or even parity).

Number of Data Bits

The input BIT8 is used to define the number of valid data bits in the serial bitstream. The most significant
bit is a “don’t care” for the seven-bit case.

Parity

Parity is enabled/disabled with the input PARITY_EN. When parity is enabled, the ODD_N_EVEN input
defines the type of parity.

Baud Value Precision

Input BAUD_VAL_FRACTION [2:0] is used to set a fractional part for the baud value. The baud value

can be set with a precision of 0.125. Enable Extra Precision must be selected in the Core Configuration

to enable this input.

Note: BAUD_VAL_FRACTION [2:0] is only visible in SmartDesign when Enable Extra Precision is
selected in the Core Configuration.

10
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Baud Rate

This baud value is a function of the system clock and the desired baud rate. The value should be set
according to EQ 1.

Ik
baud rate = c
audrate (baudval +1) x 16
EQ1
where
clk = the frequency of the system clock in hertz
baud rate = the desired baud rate
and
_ clk B
baudval = Te audrate
EQ2

The term baudval must be rounded to the nearest integer and must be greater than or equal to 1 or less
than or equal to 8191. For example, a system with a 33 MHz system clock and a desired baud rate of
9,600 must have a baud_value of 214 decimal or D6 hex. So, to get the desired baud rate, you must
assign 16#D6 to BAUD_VAL input. More accurate baud rates can be achieved when baud value
precision is enabled and desired precision is selected.

Baud Value Precision
If Enable Extra Precision is selected, the input BAUD_VAL_FRACTION [2:0] will become available.

The precision is set as shown in Table 3.

Table 3 + Baud Value Precision Settings

BAUD_VAL_FRACTION [2:0] Precision
000 +0.0
001 +0.125
010 +0.25
011 +0.375
100 +0.5
101 +0.625
110 +0.75
111 +0.875

For example, a system with a 24 MHz system clock and a desired baud rate of 230,400 should have a
baud_value of 5.51 decimal. Rounding the baud_value to the nearest integer, which is 6 decimal in this
case, causes the percentage error to be higher than the allowed error of approx 4.54%. So, to achieve
the desired baud rate, the user should assign 5 decimal to BAUD_VAL input, select Enable Extra
Precision and assign 100 binary to BAUD_VAL_FRACTION to get better precision.
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Interface Description

Signal descriptions for CoreUART are given in Table 4.

Table 4 « CoreUART Signals

Name' Type Description

CLK Input | Main system clock

RESET_N Input [Active low asynchronous reset

DATA_IN[7:0] Input | Transmit write data bus

DATA_OUT[7:0] Output [Receive read data bus

WEN Input | Active low write enable. This signal indicates that the data presented on the
DATA_IN[7:0] bus should be registered by the transmit buffer/FIFO logic.
This signal should only be active for a single clock cycle per transaction and
should only be active when the TXRDY signal is active.

OEN Input [Active low read enable. This signal is used to indicate that the data on
DATA_OUTI7:0] has been read and will reset the RXRDY bit and any error
conditions (OVERFLOW or PARITY_ERR).

CSN Input |Active low chip select. The CSN signal qualifies both the WEN and OEN
signals. For embedded applications, this signal should be tied to logic 0.

BIT8 Input |Control bit for data bit width for both receive and transmit functions. When
BIT8 is logic 1, the data width is 8 bits; otherwise, the data width is 7 bits,
data defined by DATA_IN[7] is ignored, and DATA_OUT([7] is “don’t care.”

PARITY_EN Input | Control bit to enable parity for both receive and transmit functions. Parity is
enabled when the bit is set to logic 1.

ODD_N_EVEN Input |Control bit to define odd or even parity for both receive and transmit

functions. When the PARITY_EN control bit is set, a 1 on this bit indicates
odd parity and a 0 indicates even parity.

BAUD_VAL[12:0]

Input

13-bit control bus used to define the baud rate.
Note: BAUD_VAL = 0 is not supported.

BAUD_VAL_FRACTION [2:0]

Input

3-bit control bus used to define the fractional part of baud value. Only
available when Enable Extra Precision is selected in the Core
Configuration.

TXRDY

Output

Status bit; when set to logic 0, indicates that the transmit data buffer/FIFO is
not available for additional transmit data.

RXRDY

Output

Status bit; when set to logic 1, indicates that data is available in the receive
data buffer/FIFO to be read by the system logic. The data buffer/FIFO
controller must be notified of the receipt by simultaneous activation of the
OEN and CSN signals to prevent erroneous overflow conditions.

Notes:

1. Active low signals are designated with a trailing uppercase N.

2. When RX_FIFO is enabled, PARITY_ERR is asserted when a parity error occurs, but deasserted before
CoreUART receives the next byte. It is the user's responsibility to monitor the PARITY _ERR signal (for example,
treat it as an interrupt signal), as it is non-persistent when RX_FIFO = 1. FRAMING_ERR should be treated

similarly, when RX_FIFO =

1.
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Table 4 « CoreUART Signals (continued)

Name' Type Description

PARITY_ERR Output | Status bit; when set to logic 1, indicates a parity error during a receive
transaction. This bit is synchronously cleared by simultaneous activation of
the OEN and CSN signals.

OVERFLOW Output | Status bit; when set to logic 1, indicates that a receive overflow has
occurred. This bit is synchronously cleared by simultaneous activation of the
OEN and CSN signals.

RX Input | Serial receive data

TX Output | Serial transmit data

FRAMING_ERR Output | Status bit; when set to logic 1, indicates that a framing error (missing stop bit)
has occurred. This bit is synchronously cleared by simultaneous activation of
the OEN and CSN signals.

Notes:

1. Active low signals are designated with a trailing uppercase N.

2. When RX_FIFO is enabled, PARITY_ERR is asserted when a parity error occurs, but deasserted before
CoreUART receives the next byte. It is the user's responsibility to monitor the PARITY_ERR signal (for example,
treat it as an interrupt signal), as it is non-persistent when RX_FIFO = 1. FRAMING_ERR should be treated
similarly, when RX_FIFO = 1.

Core Parameters

CoreUART Configurable Options

There are a number of configurable options that apply to CoreUART, as shown in Table 5. If a
configuration other than the default is required, the user should use the configuration dialog box in
CoreConsole to select appropriate values for the configurable options.

Table 5« CoreUART Configurable Options

Configurable Options

Default Setting Description

TX_FIFO

Disabled

Enables or disables transmit FIFO

RX_FIFO

Disabled

Enables or disables receive FIFO

Revision 12 13
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Interface Description

Table 5 « CoreUART Configurable Options (continued)

Configurable Options

Default Setting

Description

FAMILY

ProASIC3

Selects target family. Must be set to match the supported FPGA family.
8 — SX-A

9 — RTSXS

11 — Axcelerator
12 - RTAX-S

14 — ProASICRLUS
15 — ProASIC3

16 — ProASIC3E
17 — Fusion

18 — SmartFusion
19 — SmartFusion2
20 - IGLOO

21 -1GLOOe

22 — ProASIC3L
23 —IGLOO PLUS
24 — 1GLOO2

25 - RTG4

26 — PolarFire

RX_LEGACY_MODE

Disabled

When disabled, the RXRDY signal is synchronized with the
FRAMING_ERR output, which occurs after the stop bit. When enabled
(Legacy mode), the RXRDY signal is asserted after all data bits have
been received, but before the stop bit.

USE_SOFT_FIFO

Disabled

When disabled, the FIFO is implemented using a device-specific hard
macro. When enabled, a 16-byte FIFO is implemented in FPGA logic
instead. RTAX and RTSX-S devices use this soft FIFO by default.

BAUD_VAL_FRCTN_EN

Disabled

When enabled, input BAUD_VAL_FRACTIONI[2:0] can be used to set a
fractional part for the baud value. The baud value can be set with a
precision of 0.125.

14
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Timing Diagrams

The UART waveforms can be broken down into a few basic functions: transmit data, receive data, and
errors. Figure 4 shows serial transmit signals, and Figure 5 on page 16 shows serial receive signals.
Figure 6 on page 16 and Figure 7 on page 17 show the parity and overflow error cycles, respectively.
The number of clock cycles required is equal to the clock frequency divided by the baud rate. All
waveforms assume that eight bits of data and parity are enabled. All waveforms, except "Framing Error"
on page 18, assume Legacy mode is ENABLED.

Serial Transmit

CLK

BAUD_CLK

DATA_IN

WEN
CSN
OEN

TXRDY
T

1 2 3 4 5 6 7 8 9 /
Y AN AN EAN FANE CAN AN FAN CAN CAN TN TN (AN SN (AN (N AN AFANI (TN
CDCPATA X YW pata X >
T\ / Y /
N1/ A Y
LY W D0 X D1 K D2 X D3 K D4 X D5 D6 X D7 KPARY \
START STOP START
BIT BIT BIT

Figure 4 * Serial Transmit

Notes:

1. A serial transmit is initiated by writing data into CoreUART. This is accomplished by providing valid

data and asserting the WEN and CSN signals. The TXRDY signal will become inactive for one cycle
while the data is being transferred from the transmit hold register to the transmit register that begins
the serial transfer.

It is recommended that after a reset, the data is not written into the transmitter channel register until
11 baud clock cycles. However if the reset is held for 11 baud clock cycles or more, the data can be
written into the transmitter channel register straight after the deassertion of the reset.

The transmission begins with a START bit, followed by data bits 0 through 6, the optional seventh bit,
the optional parity bit, and finally the STOP bit.

Because the UART is double-buffered, data can be queued in the transmit hold register (cycle 7).
The TXRDY line, when Low, indicates that no more data can be transferred to the UART.

Once the previous serial transfer is complete, the data in the transmit hold register is passed to the
transmit register, and the transfer begins. The TXRDY line is also asserted, indicating that the next
data byte can be loaded.
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Timing Diagrams

Serial Receive

—_

BAUD_CLK _ /1 \_/ 2\ /3 \ /4 \ /5 \ 6 \ /7 \ 8\ 9 \_f1o\_/1T\_JS12\_/13\_f13\__fi5\__f16\

WEN

CSN

CEN ./

DATA_OUT & > DatAal X[ >
RXRDY / \

PARITY_ERR

OVERFLOW

RX \ K DO X D1 X D2 X D3 X D4 K D5 X D6 _K_D7 XPAR)

START STOP
BIT BIT

Figure 5 » Serial Receive

Notes:

1. CoreUART continuously monitors the RX line, polling for a START bit. Once the START bit is
detected, CoreUART registers the data stream. The optional parity bit is also registered and checked.
A START bit is defined as logic 0-bit value on the RX line when the core is idle.

2. The data is then loaded into the receive hold buffer, and the RXRDY signal is asserted. The RXRDY
signal will remain asserted until the data is read externally, indicated by the simultaneous assertion of
CSN and OEN.

Parity Error

BAUD_CLK /1 \_/2\_/3\_[4\/5\_/6 \ /7 /8 \ /9 \_J10\_/11\_f12\_/13\_/14\_/15\_f16\

WEN

CSN

OEN |
DATA_OUT & >} DATA
RXRDY

N

X
§

PARITY_ERR /

OVERFLOW

RX \ K Do X D1 X D2 X D3 )X D4 X D5 )X D6 X D7 PAR Y

START STOP
BIT BIT

Figure 6 * Parity Error

Notes:
1. When a parity error occurs, the PARITY_ERR signal is asserted.
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2. The error is cleared by the same method used to read the data, simultaneous assertion of CSN and
OEN.

3. When RX_FIFO=1, the data comes out in first in first out (FIFO). However, if a parity error occurs, the
data which caused the parity error goes to the output (if the read request enabled) until the parity
error is de-asserted. This gives a chance to read the data that caused the parity error when it occurs.
This data will not be stored in the RX_FIFO because it is invalid. This timing diagram shows the data
that caused the parity error being read. During a parity error, no data will be read from the RX_FIFO
so no valid data is lost.

Overflow Error

BAUD_CLK _ /1 \_/2\_/3\_/2\_/35\_/6 \_/7\ /8 \_f9\ 10\ _/11\_/12\_/13\_/14\_/15\_/f16\

-

WEN
CSN

OEN |/
DATA_OUT & Previous Data X1
\_|

RXRDY I
PARITY_ERR

OVERFLOW / \

RX <D0 PX D1 X 02 PX D3 X D4 PX D5 PX 6 X b7 PXeArR”

START STOP
BIT BIT

Figure 7  Overflow Error

Notes:

1. When a data overflow error occurs, the OVERFLOW signal is asserted.

2. The previous data is held and the new data is lost. The error is cleared by the same method used to
read the data, simultaneous assertion of CSN and OEN.
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Timing Diagrams

Framing Error

BAUD CLK _/1\_/

:
:
?
:
e
9
?
.
:
5
.
C
E
.
B

WEN
CSN

OEN \_| /
DATA_ouUT < X x>
T\
I\

RXRDY

Ve
FRAMING_ERR /

OVERFLOW

RX \__KD0 X D1 XD2 X D3 K D4 )X D5 X D6 X D7 )XPARN

START MISSING STOP
BIT BIT

Figure 8 * Framing Error

Notes:
1. Legacy mode is disabled in this timing diagram.

2. In Normal (non-legacy) mode, RXRDY and FRAMING_ERR are one system clock cycle apart. The
FRAMING_ERR signal gets asserted before one system clock cycle of the RXRDY signal assertion.
The error is cleared using a read operation, which is simultaneous assertion of OEN and CSN.
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Framing Error in Legacy Mode

BAUD CLK _ /1 \_/2\_/3\_/4\_/5\_/6\_/7\_/8\_/9\_[f10\_/1\_f12\_[13\_f14\_/f15\_f16\

WEN
CSN
OEN |/
DATA_OUT < X X1
\_|
—

RXRDY /

FRAMING_ERR /

OVERFLOW

RX \ K Do X b1 X2 X D3 X b4 X b5 X D6 XK D7 XPARN

START MISSING STOP
BIT BIT

Figure 9 » Framing Error in Legacy Mode

Notes:

1. Legacy mode is enabled in this timing diagram.

2. In Legacy mode, the FRAMING_ERR signal gets asserted after one frame bit period of the RXRDY
signal assertion. When the data is available, the RXRDY signal gets asserted and then the check for

missing stop bit occurs. The error is cleared using a read operation, which is simultaneous assertion
of OEN and CSN.
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Tool Flows

License

1.

CoreUART is licensed in two ways. Depending on your license tool flow, functionality may be limited.

Obfuscated

Complete RTL code is provided for the core, allowing the core to be instantiated with SmartDesign.
Simulation, Synthesis, and Layout can be performed within Libero SoC. The RTL code for the core is
obfuscated! and some of the testbench source files are not provided; they are precompiled into the
compiled simulation library instead.

RTL

Complete RTL source code is provided for the core and testbenches.

Obfuscated means the RTL source files have had formatting and comments removed, and all instance and net names have
been replaced with random character sequences.
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SmartDesign

CoreUART is available for download in the SmartDesign IP deployment design environment. The core
can be configured using the configuration GUI within SmartDesign, as shown in Figure 10.

B, Configuring COREUART 0 (COREUART - 5..... [ |[B)[X]

Configuration

Core Configuration

TX FIFO: Disable TX FIFO [§

RX FIFO: Disable RX FIFO v |

R¥ Legacy Mode: |Disabled V|

FIFO Implementation: |In RAM |

Baud Value Precision

Enabled Extra Predision: [

Testbench: |Llser W

License:

) Obfuscated {(*) RTL

(= (e

Figure 10 « SmartDesign CoreUART Configuration Window

For more information on using SmartDesign to instantiate and generate cores, refer to the Libero User
Guide.

Simulation Flows

The user testbench for CoreUART is included in all releases.

To run simulations, select the user testbench flow within SmartDesign and click Generate Design under
the SmartDesign menu. The user testbench is selected through the Core Testbench Configuration GUI.

When SmartDesign generates the Libero project, it will install the user testbench files.

To run the user testbench, set the design root to the CoreUART instantiation in the Libero Design
Hierarchy pane and click the Simulation icon in the Libero Design Flow window. This will invoke
ModelSim® and automatically run the simulation.
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Tool Flows

Synthesis in Libero

Click the Synthesis icon in Libero. The Synthesis window appears, displaying the Synplify® project. Set
Synplify to use the Verilog 2001 standard if Verilog is being used. To run Synthesis, select the Run icon.

Place-and-Route in Libero

Click the Layout icon in Libero to invoke Designer. CoreUART requires no special place-and-route
settings.
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Testbench Operation and Modification

CoreUART is provided with a user testbench (Figure 11) to demonstrate sample UART operation. The
testbenches are available in both Verilog and VHDL and contain two instances of CoreUART connected
to each other. The source code is made available with Obfuscated and RTL licenses of the core.

make_uart1

make_uart2

Testbench

Figure 11 « Verification Testbench

The testbench contains the tests listed in Table 6.

Table 6 « Verification Tests

No. | Bit Parity Parity Setting | Parity Error | Overflow Error Framing Error Procedure Call
1 8 Enabled Even No No No txrxtest

2 8 Enabled Odd No No No txrxtest

3 7 Enabled Even No No No txrxtest

4 7 Enabled Odd No No No txrxtest

5 8 | Disabled N/A No No No txrxtest

6 8 Disabled N/A No No No txrxtest

7 7 Disabled N/A No No No txrxtest

8 7 | Disabled N/A No No No txrxtest

9 8 Enabled Even Yes No No paritytest
10 8 Enabled Odd Yes No No paritytest
11 7 Enabled Even Yes No No paritytest
12 7 Enabled Odd Yes No No paritytest
13 8 Enabled Odd No Yes No testoverflow
14 8 Enabled Odd No No Yes N/A

The procedure calls txrxtest, paritytest, and testoverflow are defined in the file tbpack.vhd. The top-level
testbench, testbench.vhd, utilizes these procedures to perform the corresponding tests listed in Table 6.

Refer to the source directory on the release CD for source code for the testbench.
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Ordering Information

Ordering Codes

CoreUART can be ordered through your local Microsemi sales representative. Use the following number
convention when ordering: CoreUART-XX. XX is listed in Table 7.

Table 7 « Ordering Codes

XX Description
OM RTL for Obfuscated RTL — multiple-use license
RM RTL for RTL source — multiple-use license

Note: CoreUART-OM is included free with a Libero license.
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List of Changes

The following table shows important changes made in this document for each revision.

Revision Changes Page
Revision 12 Updated core version from 5.5 to 5.6. NA
(March 2016) - - -

Added PolarFire device values in Table 1 and Table 2. 7 and 8
Revision 11 Updated core version from 5.4 to 5.5. NA
(August 2015) T4 jded RTG4 device values in Table 1 and Table 2. 7 and 8
Revision 10 Formatted the document as per the new HB specifications. NA
(July 2015) Added a note in Table 1. 7

Updated "Baud Rate" section. "

Updated Table 4. 12
Revision 9 Added RTG4 information to Supported Families section, FAMILY parameter and to all | 7, 7, 8,
(November 2014) | Device Utilization tables. and 13

Changed core version from 5.3 to 5.4 in numerous places. 1,6
Revision 8 Updated Note 2 in "Framing Error" section and Note 2 in "Framing Error in Legacy| 18 and
(April 2014) Mode" section (SAR 56623). 19
Revision 7 Added Note 3 (SAR 56293). 17
(April 2014)
Revision 6 Added Note 2 (SAR 55499). 15
(March 2014)
Revision 5 The "Core Version" section was updated to v5.3. IGLOO2 was added to the "Supported | 6 and 7
(February 2014) | Families" section.

IGLOO2 was added in Table 5. 13

Figure 5 was updated (SAR 49707). 16
Revision 4 The "Core Version" was updated to v5.2. SmartFusion2 was added to the "Supported 7
(September 2012) | Families" section (SAR 37391).

The FIFO depth for SmartFusion2 devices was added to the second note for Table 1 « 7

CoreUART Utilization in FIFO Mode (SAR 37391).

SmartFusion2 was added to Table 5 « CoreUART Configurable Options (SAR 37391). 13
Revision 3 The "Core Version" was updated to v5.1. 7
(March 2012) - -

BAUD_VAL_FRACTION was added to the programmable inputs for CoreUART in the | 10, 11

"Programmable Options" section. The "Baud Value Precision" section is new and

additional information and settings were added to the "Baud Rate" section (SAR 37390).

Figure 10 « SmartDesign CoreUART Configuration Window was replaced (SAR 37390).| 21

BAUD_VAL_FRACTION [2:0] was added to Table 4 + CoreUART Signals and| 12,13

BAUD_VAL_FRCTN_EN was added to Table 5 « CoreUART Configurable Options

(SAR 37390).
Revision 2 The core version was updated to v4.2. 7
(October 2010) - " P :

SmartFusion and ProASIC3E were added to the "Supported Families" section. 7
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List of Changes
Revision Changes Page
SmartFusion was added to Table 1 « CoreUART Ultilization in FIFO Mode and Table 2« 7,8
CoreUART Utilization in Normal Mode.
EQ 2 is new. 11
The "Tool Flows" chapter was rewritten. The “Testbench Operation” chapter was deleted 20
because its relevant content was incorporated into the "Tool Flows" chapter.
Signal names were made all upper case. The second note for Table 4 « CoreUART 12
Signals was revised to add, "FRAMING_ERR should be treated similarly, when
RX_FIFO=1."
SmartFusion was added to Table 5 - CoreUART Configurable Options. 13
Revision 1 Added framing error (FRAMING_ERR signal) support. 9
(February 2009)
Updated the "Tool Flows" chapter with SmartDesign flow. 20
Updated Table 4 « CoreUART Signals to include FRAMING_ERR signal. 12
Updated Table 5 « CoreUART Configurable Options with new configurable options. 13
Added Framing Error and Framing Error in Legacy Mode timing diagrams. 18-19
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Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices.
This appendix contains information about contacting Microsemi SoC Products Group and using these
support services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060
From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 408.643.6913

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled
engineers who can help answer your hardware, software, and design questions about Microsemi SoC
Products. The Customer Technical Support Center spends a great deal of time creating application
notes, answers to common design cycle questions, documentation of known issues, and various FAQs.
So, before you contact us, please visit our online resources. It is very likely we have already answered
your questions.

Technical Support

For Microsemi SoC Products Support, visit
http://www.microsemi.com/products/fpga-soc/designsupport/fpga-soc-support

Website

You can browse a variety of technical and non-technical information on the SoC home page, at
http://www.microsemi.com/products/fpga-soc/fpga-and-soc.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be
contacted by email or through the Microsemi SoC Products Group website.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance.
We constantly monitor the email account throughout the day. When sending your request to us, please
be sure to include your full name, company name, and your contact information for efficient processing of
your request.

The technical support email address is soc_tech@microsemi.com.
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Product Support

My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Visit About Us for sales office listings and
corporate contacts.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms
Regulations (ITAR), contact us via soc_tech@microsemi.com. Alternatively, within My Cases, select Yes
in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR web

page.
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Microsemi.

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2016 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world’s standard for time; voice
processing devices; RF solutions; discrete components; enterprise storage and communication
solutions, security technologies and scalable anti-tamper products; Ethernet solutions; Power-
over-Ethernet ICs and midspans; as well as custom design capabilities and services.
Microsemi is headquartered in Aliso Viejo, Calif., and has approximately 4,800 employees
globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the entire
risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document or to any products and services at any time without notice.
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