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Hardware Implementation of Space-Based Network Universal Service Platform
TIAN Xue, NI Ming, SHI Hua-Jun, LING Xing-Hua
(The 32nd Institute of China Electronics Technology Group Corporation, Shanghai 201808, China)

Abstract: For the lack of processing power and backward technology, satellites cannot achieve real-time processing of
multi-source data in orbit in the space-based system, so this paper presents a design of a space-based network universal
service platform for micro satellites in the medium and low orbit. This design provides a new hardware architecture for
the development of current satellite technology. At the same time, this heterogeneous architecture canﬁpt \'o_nly achieve the
independent operation of the satellites, but it can also provide hardware acceleration for the data processing of the onboard
computers. This paper mainly introduces the hardware design of space-ba‘se&;network universal service platform,
including chip selection, external relations, and the required storageicapacity. In order fo realize the compatibility of the
interface, the module of the MIL-STD-1553B bus is designed andsdimplemented on the FPGA to send data from the bus
controller to the remote terminal.
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1 Determine the sync pattern based on word type.
aﬁways @(posedge enc_clk or negedge rst_n) begin
if (Irst_n) sync_bits <= 6’b000_000;
else if (tx_csw) sync_bits <= 6’b111_000;
else if (tx_dw) sync_bits <= 6’b000 111;
else sync_bits <= sync_bits;
end
/I Generate Manchester encoded data for combined
sync pattern,
// data word and parity.
assign enc_data = {sync_bits, data_reg[0], ~data_reg[0],
data reg[1], ~data reg[1], ...... ,data reg[16], ~data reg[16],
1°b0}; p
// Serialize the encoded data” _ f
always @(Pogpdgevenc_clk or negedge rst_n) begin
else if (cnt_en || cnt_en_reg) begin
tx_dval <= 1’bl;
tx_data <=enc_data[busy_cnt];
end
end
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always @(posedge dec_clk or negedge rst_n) begin
if (rst_n)
dword_int <= 17°h0000;
else if (data_sample && cnt_enb)
dword_int<= {dword_int[1:16], ~data_sftreg[2]};
else if (lent_enb) dword_int <= 17°h0000;
else dword_int <= dword int;
end & -
always @(posedge der?c].k or nﬂegedge rst_n) begin
if (!rst_n ) begin
end
else if (cnt =="d131) begin
rx_dword <= dword_int[0:15];
rx_dval<=1’bl;
rx_perr<= ((“dword_int[0:15])!= dword _int[16]);
rX_CSW <= Sync_csw_reg;
rx_dw <=sync_dw_reg;
end
end
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