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8 – Software Interface

Memory Map
The 8k words of APB address space are used to address the memory buffer and the control registers; 
the address map is DWORD-aligned (Table 8-1). The control registers overlay the top 32 DWORD 
locations.

If the SA30LOOP parameter is set, the RT maps transmit subaddress 30 to receive subaddress 30; that 
is, the upper address bit is forced to 0. This provides a loopback subaddress, as per MIL-STD-1553B, 
Notice 2. 
The TSW is still written to address 0x0F78. It should be noted that this is not strictly compliant with the 
specification, since the transmit buffer will contain invalid data if the received command fails; e.g., with a 
parity error. The transmit buffer should only be updated if the receive command had no errors. To 
implement this function in full compliance, the SA30LOOP parameter should be set to zero, and the RT 
backend system processor should copy the receive memory buffer to the transmit memory buffer only 
after the RT signals that the message was received with no errors. 

Table 8-1 • APB Address Map

APB 
Address

RAM Contents
(16-bit-wide data) Action

0x0000 RX transfer status words The core only writes to these addresses (except when 
SA30LOOP is HIGH).

0x0080 RX subaddress 1

0x0100 RX subaddress 2

0x0180 RX subaddress 3

… …

0x0E00 RX subaddress 28

0x0E80 RX subaddress 29

0x0F00 RX subaddress 30

0x0F80 TX transfer status words

0x1000 Not used The core only reads from these addresses.

0x1080 TX subaddress 1

0x1100 TX subaddress 2

0x1180 TX subaddress 3

… …

0x1E00 TX subaddress 28

0x1E80 TX subaddress 29

0x1F00 TX subaddress 30

0x1F80 Registers Control and Status registers
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When using ProASIC3 devices, the memory buffer is implemented within the FPGA using dual-port 
RAMs (two write and two read ports); in this case, the complete buffer is readable and writable by the 
APB.
When using ProASICPLUS, Axcelerator, and RTAX-S devices, the memory buffer is implemented within 
the FPGA using two-port RAMs (one read and one write port); in this case, separate receive and transmit 
RAM blocks are used (each as 1k words). The APB can only read locations 0x0000–0x0FFF and write to 
locations 0x1000–0x1FFF. The SA30LOOP parameter must be zero in this case.

Register Set
There are twenty 16-bit registers used for controlling the core; these are DWORD-address-aligned 
(Table 8-2). The registers overlap the memory address space, and addresses 0x1F80–0x1FBF actually 
access internal registers rather than the memory block. When LEGMODE = 3, the last 16 memory 
locations are used to hold the legalization registers.

Table 8-2 • Core1553BRT_APB Register Set

Address Name Reset Value Description

0x1F80 CONTROL 0000 Control and Status register

0x1F84 INTERRUPT 0000 Interrupt register

0x1F88 VWORD 0000 1553B vector word register

0x1FCO LEG_REG0 0000 Receive SA 15:0 

0x1FC4 LEG_REG1 0000 Receive SA 31:16 

0x1FC8 LEG_REG2 0000 Transmit SA 15:0 

0x1FCC LEG_REG3 0000 Transmit SA 31:16 

0x1FD0 LEG_REG4 0000 Broadcast Receive SA 15:0 

0x1FD4 LEG_REG5 0000 Broadcast Receive SA 31:16 

0x1FD8 LEG_REG6 FFFF Broadcast Transmit SA 15:0 

0x1FDC LEG_REG7 FFFF Broadcast Transmit SA 31:16 

0x1FE0 LEG_REG8 FFFF Mode Code Receive 15:0 

0x1FE4 LEG_REG9 FFFD Mode Code Receive 31:16 

0x1FE8 LEG_REGA FE01 Mode Code Transmit 15:0 

0x1FEC LEG_REGB FFF2 Mode Code Transmit 31:16 

0x1FF0 LEG_REGC FFFF Broadcast Mode Code Receive 15:0 

0x1FF4 LEG_REGD FFFD Broadcast Mode Code Receive 31:16 

0x1FF8 LEG_REGE FE05 Broadcast Mode Code Transmit 15:0 

0x1FFC LEG_REGF FFFF Broadcast Mode Code Transmit 31:16 
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Control Register
The Control register is shown in Table 8-3.

Table 8-3 • Control Register 0x1F80

Bit Name Type Reset Description

0 SREQUEST RW 0 Sets the Service Request bit in the 1553 status word.

1 RTBUSY RW 0 Sets the Busy bit in the 1553 status word.

2 SSFLAG RW 0 Sets the Subsystem bit in the 1553 status word.

3 TFLAG RW 0 Sets the Terminal Flag bit in the 1553 status word.

4 TESTORUN RW 0 When set, the RT will transmit an additional 16 words. This is for test use only to 
force the internal transmit overrun timer to trigger; it should not enabled during 
normal operation.

6:5 Reserved RO 0 Reserved for future use.

7 BUSY RO 0 Indicates that the RT is busy processing a 1553 message.

12:8 RTADDR RW 0 Sets the RT address when the LOCK bit is 0 and if the LOCKRT core parameter 
is not set.
On read, returns the current set RT address, either from this register or the 
external RTADDR inputs.

13 RTPARITY RW 0 Sets the RT address parity bits; same conditions apply as to the RTADDR bits.

14 RTADERR RO ? Indicates that the RT address and parity settings are incorrectly set. At reset, 
this will reflect the external RTADDR/RTADDRP settings.

15 LOCK RW 1 When set, forces the RT address and parity to be set by the external inputs. 
When reset (0) the RT address can be set by bits 12 to 8.
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Interrupt Register
The Interrupt register is shown in Table 8-4.

Vector Word Register
The Vector Word register is shown in Table 8-5.

Table 8-4 • Interrupt Register 0x1F84

Bit Name Type Reset Description

6:0 INTVECT R 0000000 Interrupt vector 

6 0: Bad block received 1: Good block received

5 0: RX data 1: TX data

4:0 Subaddress 

7 INTACT RW 0 When set, indicates that an interrupt event is pending and that the INTVECT 
bits contain valid information. Cleared by writing 1 to this bit.

8 INTEN RW 0 When set, the core will drive the INTERRUPT output when INTACT is set.

9 INTORUN RW 0 When set, indicates that the 1553 core has generated a second interrupt 
before the processor acknowledged the previous interrupt. Cleared by writing 
1 to this bit.

10 CLRERRR RW 0 This allows the processor to clear internal error conditions stored and used for 
the 1553 BIT word. The processor must set and clear this bit; it must be left 
set for greater than two CLK clock periods.

15:11 Version RO 01110 Indicates the core version. The same values are used as per the 1553 BIT 
word.

Table 8-5 • Vector Word Register 0x1F88

Bit Name Type Reset Description

15:0 VWORD RW 00000 Sets the vector word that will be transmitted by the 1553 "transmit vector word" 
mode code. 
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Illegalization Registers
The illegalization registers allow each subaddress and mode code message to be illegalized (Table 8-6); 
they are only implemented when the LEGMODE parameter is set to 2 or 3. A 0 in a bit indicates that the 
subaddress or mode code is legal, and a 1 that the subaddress or mode code is illegal.

When LEGMODE is 2, the registers are reset, as shown in Table 8-6, so that subaddresses are enabled 
and mode codes are legalized as per normal 1553 rules. When LEGMODE = 3, these registers are not 
reset and will contain undefined values after power-up. When using ProASICPLUS, Axcelerator, or 
RTAX-S devices and LEGMODE = 3, these registers cannot be read by the processor; they are write-
only.

Table 8-6 • Subaddress and Mode Code Legalization Registers

Address Name Reset Value Description

0x1FCO LEG_REG0 0000 Receive SA 15:0 

0x1FC4 LEG_REG1 0000 Receive SA 31:16 

0x1FC8 LEG_REG2 0000 Transmit SA 15:0 

0x1FCC LEG_REG3 0000 Transmit SA 31:16 

0x1FD0 LEG_REG4 0000 Broadcast Receive SA 15:0 

0x1FD4 LEG_REG5 0000 Broadcast Receive SA 31:16 

0x1FD8 LEG_REG6 FFFF Broadcast Transmit SA 15:0 

0x1FDC LEG_REG7 FFFF Broadcast Transmit SA 31:16 

0x1FE0 LEG_REG8 FFFF Mode Code Receive 15:0 

0x1FE4 LEG_REG9 FFFD Mode Code Receive 31:16 

0x1FE8 LEG_REGA FE01 Mode Code Transmit 15:0 

0x1FEC LEG_REGB FFF2 Mode Code Transmit 31:16 

0x1FF0 LEG_REGC FFFF Broadcast Mode Code Receive 15:0 

0x1FF4 LEG_REGD FFFD Broadcast Mode Code Receive 31:16 

0x1FF8 LEG_REGE FE05 Broadcast Mode Code Transmit 15:0 

0x1FFC LEG_REGF FFFF Broadcast Mode Code Transmit 31:16 
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Memory Buffers
The 8 kbytes of APB addressable memory is actually organized as 2048×16 locations and DWORD-
aligned; the address of each memory buffer is shown in Table 8-7.

The memory is split into sixty-four 32-word buffers, one per transmit and receive subaddress. The 
unused subaddresses 0 and 31 are used to store the transfer status words and implement the core 
registers.

Table 8-7 • APB Memory Buffer Address Map

APB Address
RAM Contents

(16-bit-wide data) Action

0x0000 RX transfer status words The core only writes to these addresses (except when 
SA30LOOP is High).0x0080 RX subaddress 1

0x0100 RX subaddress 2

0x0180 RX subaddress 3

… …

0x0E00 RX subaddress 28

0x0E80 RX subaddress 29

0x0F00 RX subaddress 30

0x0F80 TX transfer status words

0x1000 Not Used The core only reads from these addresses.

0x1080 TX subaddress 1

0x1100 TX subaddress 2

0x1180 TX subaddress 3

… …

0x1E00 TX subaddress 28

0x1E80 TX subaddress 29

0x1F00 TX subaddress 30

0x1F80 Registers Control and Status registers
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The transfer status words are stored at the locations shown in Table 8-8.

Table 8-8 • Transfer Status Word Storage

APB 
Address Transfer Status Words

APB 
Address Transfer Status Words

0x0000 RX Mode Code (SA = 0) 0x0F00 TX Mode Code (SA = 0)

0x0004 RX SA = 1 0x0F04 TX SA = 1

0x0008 RX SA = 2 0x0F08 TX SA = 2

0x000C RX SA = 3 0x0F0C TX SA = 3

0x0010 RX SA = 4 0x0F10 TX SA = 4

0x0014 RX SA = 5 0x0F14 TX SA = 5

0x0018 RX SA = 6 0x0F18 TX SA = 6

0x001C RX SA = 7 0x0F1C TX SA = 7

0x0020 RX SA = 8 0x0F20 TX SA = 8

0x0024 RX SA = 9 0x0F24 TX SA = 9

0x0028 RX SA = 10 0x0F28 TX SA = 10

0x002C RX SA = 11 0x0F2C TX SA = 11

0x0030 RX SA = 12 0x0F30 TX SA = 12

0x0034 RX SA = 13 0x0F34 TX SA = 13

0x0038 RX SA = 14 0x0F38 TX SA = 14

0x003C RX SA = 15 0x0F3C TX SA = 15

0x0040 RX SA = 16 0x0F40 TX SA = 16

0x0044 RX SA = 17 0x0F44 TX SA = 17

0x0048 RX SA = 18 0x0F48 TX SA = 18

0x0050 RX SA = 19 0x0F50 TX SA = 19

0x0054 RX SA = 21 0x0F54 TX SA = 21

0x0058 RX SA = 22 0x0F58 TX SA = 22

0x005C RX SA = 23 0x0F5C TX SA = 23

0x0060 RX SA = 24 0x0F60 TX SA = 24

0x0064 RX SA = 25 0x0F64 TX SA = 25

0x0068 RX SA = 26 0x0F68 TX SA = 26

0x006C RX SA = 27 0x0F6C TX SA = 27

0x0070 RX SA = 28 0x0F70 TX SA = 28

0x0074 RX SA = 29 0x0F74 TX SA = 29

0x0078 RX SA = 30 0x0F78 TX SA = 30

0x007C RX Mode Code (SA = 31) 0x0F7C TX Mode Code (SA = 31)
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9 – Implementation Hints

External Command Word Legality Example
The core provides three ports (USEEXTOK, CMDVAL, and CMDOKAY) that allow the legal command 
word set to be modified. When USEEXTOK is LOW, the core internally decides which command words 
are legal (the legal command word set is defined in the Core1553BRT MIL-STD-1553B Remote Terminal 
datasheet). When USEEXTOK is HIGH, an external block decodes the CMDVAL output and generates a 
CMDOKAY input to indicate legal command words. 
The VHDL and Verilog code blocks below implement an external legality checker that does the following:

• Legalizes mode codes as per the Core1553BRT_APB Handbook 
• Disables transmits from subaddresses 26 and 27
• Disables receives to subaddress 25
• Only enables word counts 1 to 9 and receives to subaddress 27

The source files for these modules are provided in the source directory. 
The core allows 3 µs for the legality block to decode CWVAL and generate the CMDOKAY value; this can 
be implemented within the FPGA, as shown below. 

VHDL Example
library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

entity CWLEGALITY is
  port ( CWVAL      : in  std_logic_vector(11 downto 0);
            CMDOKAY : out std_logic 
           );
end CWLEGALITY;

architecture RTL of CWLEGALITY is
signal BROADCAST : std_logic;
signal ISMCODE : std_logic;
signal TX : std_logic;
signal SA : std_logic_vector(4 downto 0);
signal WCMC : std_logic_vector(4 downto 0);
 
begin

-- Decode incoming value
BROADCAST <= CWVAL(11); 
TX <= CWVAL(10); 
SA <= CWVAL(9 downto 5);
WCMC <= CWVAL(4 downto 0);
ISMCODE <= '1' when ( SA="00000" or SA="11111") else '0';

-- This process decodes the command word and sets CMDOKAY for legal command words.
PLEGAL:
process(BROADCAST,TX,SA,WCMC,ISMCODE)
 variable OK     : std_logic;
 variable MUXSEL : std_logic_vector(5 downto 0);
 begin
       

if (ISMCODE='0') then
        -- Data transfers
        MUXSEL := TX & SA;

http://www.microsemi.com/soc/ipdocs/Core1553BRT_DS.pdf
http://www.microsemi.com/soc/ipdocs/Core1553BRT_APB_HB.pdf
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        OK := '0';           -- Default is disabled
        ------------------------------------------------------------------------
        -- This case statement legalizes data transfers to certain subaddresses
        case MUXSEL is
          when "111010" => OK := '0'; -- SA 26 Disabled for TX
          when "111011" => OK := '0'; -- SA 27 Disabled for TX
          when "011001" => OK := '0'; -- SA 25 Disabled for RX
          when "011011" => if WCMC>0 and WCMC <10 then -- SA 27 Disabled for RX if WC>9
                                             OK := '1';
                                          end if;
          when others   => OK := '1';  -- Legalize all other subaddresses
        end case;
        ------------------------------------------------------------------------
        -- Broadcast transmits are not allowed; overrides above case statement
        if BROADCAST='1' and TX='1' then
          OK := '0';  -- Broadcast transmit is not allowed
        end if;

else
        ------------------------------------------------------------------------
        -- This case statement legalizes mode codes
        MUXSEL := TX & WCMC;
        OK := '1';       -- Default is OKAY
        case MUXSEL is
          when "100000" => -- Dynamic Bus Control
                           OK := '0';        -- Since we can’t do it, we Message Error
          when "100001" => -- Synchronise
          when "100010" => -- Transmit Status Word
                           OK := not BROADCAST;
          when "100011" => -- Initiate Self-Test; we set this because we provide BIT word
                           OK := '1';
          when "100100" => -- Transmitter Shutdown
          when "100101" => -- Override Transmitter Shutdown
          when "100110" => -- Inhibit Terminal Flag
          when "100111" => -- Override Inhibit Terminal Flag
          when "101000" => -- Reset Remote Terminal
          when "110000" => -- Transmit Vector Word
                           OK := not BROADCAST;
          when "010001" => -- Synchronise with Data
          when "110010" => -- Transmit Last Command
                           OK := not BROADCAST;
          when "110011" => -- Transmit BIT Word
                           OK := not BROADCAST;
          when "010100" => -- Selected Transmitter Shutdown
                           OK := '0';
          when "010101" => -- Override Selected Transmitter Shutdown
                           OK := '0';
          when others   => -- All other commands illegal
                           OK := '0';
        end case;
   end if;
   CMDOKAY <= OK;
end process;

end RTL;
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Verilog Example
module CWLEGALITY (CWVAL, CMDOKAY);
   input[11:0] CWVAL; 
   output CMDOKAY; 
   reg CMDOKAY;
   wire BROADCAST, ISMCODE, TX; 
   wire[4:0] SA, WCMC; 

   assign BROADCAST = CWVAL[11] ;   // Decode incoming Value
   assign TX = CWVAL[10] ;
   assign SA = CWVAL[9:5] ;
   assign WCMC = CWVAL[4:0] ;
   assign ISMCODE = (SA == 5'b00000 | SA == 5'b11111) ? 1'b1 : 1'b0 ;

   always @(BROADCAST or TX or SA or WCMC or ISMCODE)
   begin : PLEGAL
      reg OK; 
      reg[5:0] MUXSEL; 
      if (ISMCODE == 1'b0)
      begin        
         MUXSEL = {TX, SA};    // Data transfers
         OK = 1'b0; 
         // This case statement legalizes data transfers to certain subaddresses
         case (MUXSEL)
            6'b111010 : OK = 1'b0;                   // SA 26 Disabled for TX
            6'b111011 : OK = 1'b0;                   // SA 27 Disabled for TX
            6'b011001 : OK = 1'b0;                   // SA 25 Disabled for RX
            6'b011011 : OK = (WCMC > 0 & WCMC < 10); // SA 27 Disabled for RX if WC>9
            default   : OK = 1'b1;                   // Legalize all other subaddresses
         endcase 
        // Broadcast transmits are not allowed; overrides above case statement
         if (BROADCAST == 1'b1 & TX == 1'b1)
            OK = 1'b0; // Broadcast transmit is not allowed
      end
      else
      begin
         //----------------------------------------------------------------
         // This case statement legalizes mode codes
         MUXSEL = {TX, WCMC}; 
         OK = 1'b1; 
         case (MUXSEL)
            6'b100000 : // Dynamic Bus Control
                        OK = 1'b0; // Since we can’t do it, we Message Error
            6'b100001 : // Synchronize
            6'b100010 : // Transmit Status Word
                        OK = ~BROADCAST; 
            6'b100011 : // Initiate Self-Test; we set this because we provide BIT word
                        OK = 1'b1; 
            6'b100100 : // Transmitter Shutdown
            6'b100101 : // Override Transmitter Shutdown
            6'b100110 : // Inhibit Terminal Flag
            6'b100111 : // Override Inhibit Terminal Flag
            6'b101000 : // Reset Remote Terminal
            6'b110000 : // Transmit Vector Word
                        OK = ~BROADCAST; 
            6'b010001 : // Synchronise with Data
            6'b110010 : // Transmit Last Command
                        OK = ~BROADCAST; 
            6'b110011 : // Transmit BIT Word
                        OK = ~BROADCAST; 
            6'b010100 : // Selected Transmitter Shutdown
                        OK = 1'b0; 
            6'b010101 : // Override Selected Transmitter Shutdown
                        OK = 1'b0; 
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            default   : // All other commands illegal
                        OK = 1'b0; 
         endcase 
      end 
      CMDOKAY <= OK ; 
   end 
endmodule

Bus Transceivers
Core1553BRT_APB does not include the transceiver that is required to drive the 1553B bus. 
Core1553BRT_APB is designed to interface directly to MIL-STD-1553 transceivers. There are several 
suppliers of MIL-STD-1553 transceivers, such as Aeroflex (ACT4453).
When using Fusion, IGLOO/e, ProASIC3/E, ProASICPLUS, or Axcelerator FPGAs, level translators are 
required to connect the 5 V outputs of the 1553B transceivers to the 3.3 V inputs of the FPGA.
In addition to the transceiver, a pulse transformer is required for interfacing to the 1553B bus. Figure 9-1 
shows the connections required from Core1553BRT_APB to the transceivers and then to the bus via 
pulse transformers.

Figure 9-1 • Typical CPU- and Memory-Based RT System
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10 – Ordering Information

Ordering Codes
Core1553BRT_APB can be ordered through your local Microsemi sales representative. Use the following 
number convention when ordering: Core1553BRT_APB-XX. XX is listed in Table 10-1.

Table 10-1 • Ordering Codes

XX Description

OM RTL for Obfuscated RTL – multiple-use license

RM RTL for RTL source – multiple-use license
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A – List of Changes

The following table lists important changes that were made in each revision of the document.

Date Changes Page

May 2019 The core version was updated from v4.1 to v4.3. PolarFire support information was 
also added.

N/A

January 2016 Update a new section "Precompiled Libraries" section. 26

September 2015 The core version was updated from v3.3 to v4.1. SmartFusion2, IGLOO2, and 
RTG4 support information was also added.

N/A

September 2012 The version of the core has been updated from v3.2 to v3.3. 7

The INITLASTSW and EXTERNAL_BIST parameters were added to Table 4-1 • 
Core1553BRT_APB Parameters.

19

The RSTn signal was replaced by RSTINn in Table 4-3 • Control and Status Signals.
The following signals were added:
• PURSTN 
• BITINEN 
• BITIN
• INTERRUPT

22

Table 3-5 • BIT Word was revised to update the description for the VERSION 
function.

17

The "Verification Testbench" section and "Verification Testbench Procedure and 
Function Calls" section were removed.

N/A


