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H16550S 
UART with FIFOs and 

Synchronous CPU 

Interface Core 

The H16550S is a standard UART providing 100% software compatibility with the 
popular Texas Instruments 16550 device. It performs serial-to-parallel conversion on 
data originating from modems or other serial devices, and performs parallel-to-serial 
conversion on data from a CPU to these devices. 

The H16550S can be run in either 16450-compatible character mode or in 16550-
compatible FIFO mode, where an internal FIFO relieves the CPU of excessive soft-
ware overhead. 

Developed for easy reuse, the H16550S is available optimized for several Lattice 
devices, with competitive utilization and performance characteristics. 

Applications 
 

 Serial or modem computer interface 

 Serial interface within modems and other devices 

  

Block Diagram 

 

 Capable of running all existing 

16450 and 16550a software 

 Fully Synchronous design.  All 

inputs and outputs are based on 

rising edge of clock 

 In FIFO mode, the transmitter 

and receiver are each buffered 

with 16 byte FIFOs to reduce the 

number of interrupts presented 

to the CPU 

 Adds or deletes standard asyn-

chronous communication bits 

(start, stop and parity) to or from 

the serial data 

 Independently controlled trans-

mit, receive, line status and data 

set interrupts 

 Programmable baud generator 

divides any input clock by 1 to 

(2
16

 - 1) and generates the 16 x 

clock 

 Modem control functions (CTSn, 

RTSn, DSRn, DTRn, RIn, and 

DCDn) 

 Fully programmable serial inter-

face characteristics: 

 5, 6, 7, or 8 bit characters 

 Even, odd, or no-parity bit 

generation and detection 

 1, 1½, or 2 stop bit generation 

 Baud generation 

 False start bit detection 

 Complete status register 

 Internal diagnostic capabilities: 

loopback controls for communi-

cations link fault isolation 

 Full prioritized interrupt system 

controls 

 

 



 

 

CAST, Inc.   11 Stonewall Court 
Woodcliff Lake, NJ 07677 USA 
tel 201-391-8300   fax 201-391-8694 

Copyright © CAST, Inc. 2008, All Rights Reserved. 
Contents subject to change without notice.  

 

 

http://www.latticesemi.com 

 

Functional Description 

As shown above and explained below, the H16550S includes 
six major blocks: Interface, Registers, RXBlock, Interrupt Con-
trol, Baud Rate Generator, and TXBlock.  All inputs and outputs 
for the H16550S are fully synchronous to the rising edge of the 
CLK input. 

Interface 

The Interface block is responsible for handling the communica-
tions with the processor (or parallel) side of the system. All 
writing and reading of internal registers is accomplished 
through this block. 

Registers 

The Registers block holds all of the device’s internal registers. 
See the Register Description table for details on existing regis-
ters and their addresses. Some information comes from the 
other blocks, but this is all gathered together in the Registers 
block and made available to all blocks. 

RXBlock 

This is the receiver block. It handles the receiving of the incom-
ing serial word. It is programmable to recognize data widths 
such as 5, 6, 7 or 8 bits, various parity settings such as even, 
odd or no parity and different stop bits of 1, 1½ and 2 bits. It 
checks for errors in the input data stream such as overrun er-
rors, frame errors, parity errors and break errors. If the 
incoming word has no problems it is placed either in the Re-
ceiver Holding register or in the Receiver FIFO depending on 
the mode programmed. 

Interrupt Control 

The Interrupt Control block sends an interrupt signal back to 
the processor depending on the state of the FIFO and its re-
ceived and transmitted data. There are various levels of 
interrupt which can be read from the Interrupt Identification reg-
ister, which gives the level of interrupt. Interrupts are sent in the 
condition of empty transmission or receiving buffers (or FIFOs), 
an error in the receiving of a character, or other conditions re-
quiring the attention of the processor. 

Baud Rate Generator 

This block takes the input clock, CLK, and divides it by a pro-
grammed value (from 1 to 2

16 
– 1). This divided clock is then 

divided by 16 to create the transmission clock called the Bau-
dout clock.  

TXBlock 

The Transmit block handles the transmission of data written to 
the Transmission Holding register (or transmit FIFO). It adds 
required start, parity and stop bits to the data being transmitted 
so that the receiving device can do the proper error handling 
and receiving. 

Implementation Results 

The following are typical performance and utilization results us-
ing several Lattice devices. 

Lattice Device 
LUT-

4s 
Regis-

ters 
PFUs 

SysMEM 
EBRs 

External 
I/Os 

Speed 
(fmax, MHz) 

LFX1200B-4 765 462 224 2 39 55 

LFX125EB-3 619 315 217 2 39 57 

LFEC6E-3 481 233 233 2 39 61 

  
Regis-

ters 
 RAM512s   

OR4E02-3 776 251 116 2  39 51 

  Slices  
Block 
RAMs 

  

LFXP3-3 423 319 251 2  39 65 

LFSC3GA25-7 568 332 251 - 39 198 

LFE2-50-7 688 451 272 2 39 156 

LFXP2-17E-7 587 442 267 2 39 82 

Options and Modifications 

The H16550S core can be customized to include: 

 Removing or changing the size of the FIFO 

 Removing various control interface signals 

Please contact CAST for any required modifications.  

Support 

The core as delivered is warranted against defects for ninety 
days from purchase. Thirty days of phone and email technical 
support are included, starting with the first interaction. Addition-
al maintenance and support options are available. 

Verification 

The core has been verified through extensive simulation and 
rigorous code coverage measurements. It has also been suc-
cessfully implemented in commercial and prototype systems. 

Deliverables 

The core includes everything required for successful implemen-
tation: 

 Post-synthesis EDIF netlist (firm core) optimized for a spe-
cific Lattice device (HDL RTL source code (soft core) is 
also available) 

 Sample wrapper for Texas Instruments 16550 pin-
compatible replacement 

 Testbenches (self-checking) 

 Simulation script, vectors, and expected results 

 Synthesis (soft) or place and route (firm) script 

 Comprehensive user documentation 
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