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Abstract ASIPs (Application Specific Instruction-set Processors) are embbeded processors whose architectures
are customized for specific applications. A problem of employing ASIPs is a long period of development due to the
need of designing a processor for each application respectively. ASIP Meister is a tool that is able to automati-
cally generate HDL descriptions of ASIPs from their specifications. However, although designers use ASIP Meister,
it is hard to develop ASIPs in a required period because the demand of shorter TAT has been increasing today.
Therefore, base processors for ASIP Meister are required to accelerate developing speed of ASIPs. In this paper,
we propose a base processor called Brownie, which is suitable for ASIP Meister, and show the effectiveness of using
Brownie through designing several samples.
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<tmp_resultl, tmp_result2>

= MADD1.madd (sourcel, source2);
result_upper_half = tmp_resulti[15:0];
result_lower_half = tmp_result2[15:0];
result = <result_upper_half,result_lower_half>;

ForwardDataFromEXE(rd, result)
}

stage 4{
WriteBack(rd, result)

ForwardDataFromWB(rd, result)

f N\ 4 N\
variable{ variable{
wire [31:0] result; }
stage 1{
stage 1{ Fetch()
Fetch()
stage 2{
stage 2{ GPRDoubleRead (rs1, rs2)
GPRDoubleRead (rsi, rs2)
stage 3{
stage 3{ null = DMAU.dct(source2, sourcel);
wire [31:0] tmp_resultil;
wire [31:0] tmp_result2; stage 4{
wire [15:0] result_upper_half; }
wire [15:0] result_lower_half; \_ J

}
. J
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MULExec(mul, sourcel, source2)
ALUExec(add, mul_result, source3)

ForwardDataFromEXE(rd, alu_result)

stage 4{
WriteBack(rd, alu_result)

ForwardDataFromWB(rd, alu_result)

4 N 7 )
variable{ variable{
wire [63:0] result;
stage 1{ :
Fetch() stage 1{
Fetch()
stage 2{
GPRTripleRead(rsl, rs2, rs3) stage 2{
} GPRDoubleRead(rs1, rs2)
stage 3{

5 MAC RHEMAHOH
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723, Brownie CEENTVWAE I+ TV—F 4 J -wrn%k
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RAET7ANDEEREAH LR— k% 205 3ICHLEL, 3
ARG RRFFATEBMUIZ. VORE T 7 A4 VOHERIT
ASIP Meister ETRBICEERRETH D, MULExec() BLT
ALUExec() 1¥, TRENREBL ALU 2o KEEEHIC
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4.4 SIMD &$i&in

ERLE LT, BEOT—F ICRROBEE1T I HEN
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SIMD M4 %iBI¥ 2458, BIER 16bit 7—F & 4 DRI
WHATERZ LR RDOND 70, SIMD AfIEEDTZHIZ
i3, 16bit x 4 = 64bit DF —F NREREREND. £Z T
AIEEHITIZ, EEE 3 HILIXRARD, 64bit il BrownieSTD,
BrownieSTD64 % £, 4 35 SIMD 5 4 ¥ (n#, BHE,

stage 3{
wire [16:0] srci_1;
wire [15:0] srci_2;
wire [15:0] sreci_3;
wire [15:0] srci_4;
wire [15:0] src2_1;
wire [15:0] src2_2;
wire [15:0] src2_3;
wire [15:0] src2_4;
wire [15:0] resi;
wire [15:0] res2;
wire [15:0] res3;
wire [15:0] res4;
wire [3:0] flagi;
wire [3:0] flag2;
wire [3:0] flag3;
wire [3:0] flag4;

srci_1 = sourcel[63:48];

srci_2 = sourcel[47:32];
srci_3 = sourcel[31:16];
srcl_4 = sourcel[15:0];
src2_1 = source2[63:48];
src2_2 = source2[47:32];
src2_3 = source2[31:16];
src2_4 = source2[15:0];

<resl, flagil>
<res2, flag2>

SIMDALUO.add(srci_1, src2_1);

SIMDALU1.add(src1_2, src2_2);
<res3, flag3> = SIMDALU2.add(srcl_3, src2_3);
<res4, flag4> = SIMDALU3.add(srci_4, src2_4);
result = <resl, res2, res3, res4>;
ForwardDataFromEXE(rd, result)

}

stage 4{
WriteBack(rd, result)

ForwardDataFromWB(rd, result)

6 SIMDADD HREM&DH

RE, 7 b) 2EEMSTEE LK. BrownieSTD ¥ ) —X
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#l& LT, SIMD B RHE %475 SIMDADD #4804
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ANTF—F2 % 45HL, 4 >0 ALU TREL, #&&LiL
THEERETRAL LTRREINSE. F—FOHPYVHL, #E%
itvA 7 nBEER ECARICERTE S,
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R2RERATEMCEL-RFM2ELDD. WFhof
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ASIP Meister #0FA L7zBARBED THD Z L Bbh»s.
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