(O S I A [
MICROELECTRONICS & COMPUTER

34% oM
2017 4E 9 A

RERG B F B 5 B AR 3T

HEW Re® ETE, & F
CEMTARREBE BT 5065 TRA . WL F5IE 050003)

W OE: AN TAREATHAEBEANEFRIT A NI R R XEETHEEEEHEMEN 7 &, IR BT 5
FIHEAT T M. Bk A R R B e T R B AR B o T 28 He K Bl K R AL R T AR e R T B A B9 B A
X A a AR TR T AN TR RN A LT A

KW A BRIl T AR TR B S EE

hE 4 %S, TP302.7 XERERIGAD: A XEHE: 1000—7180(2017)09—0048—05

Research on Embryonic Array Modelling

MENG Fan-qging, CAI Jin-yan, MENG Ya-feng, ZHU Sai

(Department of Electronic and Optical Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: To develop the Electronic Design Automation tool for bionic self-healing, the model for embryonic array is
designed by referencing the modelling method of the Programmable Logic Device. After modelling the embryonic cell

and the connection among the cells, the description file of embryonic array is built, and it offers the foundation to
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the development and the application for the Electronic Design Automation tool.
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<! —— Describethe function module ——>

< pb_type name="function_module" num_pb="1">>

<Jinput name="in"num_pins="6"/>

<Zoutput name="out"num_pins="1"/>

<Zclock name="clk" num_pins="1"/>

< pb_type name="1ut6" blif_model=". names" num_
pb="1" class="lut">

<Zinput name="1in"num_pins="6" port_class="lut_
in"/>

<output name="out"num_pins="1" port_class="lut
_out"/>

<interconnect>

<direct name="function_lut" input=""{function_mod-
ule. in[5:0]" output="lut6. in[5:0]">

<1 ——give hints to the packer on what blocks to keep
together——>

< pack_pattern name="function_module" in_port="
function_module. in" out_port="1ut6. in" />

</direct™>

</interconnect >

</pb_type>

< pb_type name="{f" blif_model =", latch" num_pb
="1" class="{lipflop" >

<Jinput name="D"num_pins="1" port_class="D"/>

<Zoutput name =" Q" num_pins="1" port_class ="
Q"/>

<clock name="clk" num_pins="1" port_class="
clock" />

</pb_type>>

<interconnect>

<direct name="lut_{f" input="1ut6. out" output="
{fL. D">

< pack_pattern name= " function_module
lut6. out" out_port="ff. D" />

</direct™>

<direct name="clk_clk" input =" {function_module.
clk" output="1f. clk" />

<mux name="f{f_or_lut_out" input="{{. Q lut6. out"

in_port="

output= "function_module. out" />

<_/interconnect>

</pb_type>

<1 — —the end ofbasic function module description —
—>
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<! —— Describe gene storage module ——>>

< pb_type name =" gene_storage_module" height="
1">

<Jinput name="addr" num_pins="6"/>

<Jinput name="data"num_pins="64"/>

<Jinput name="we"num_pins="1"/>

<Zoutput name="out"num_pins="1"/>

<clock name="clk" num_pins="1"/>

<mode name="memory_64x6_sp" >

< pb_type name="memory_64x6_sp" blif_model=".
subckt single_port_ram" class="memory" num_pb="1">

<Jinput name="addr" num_pins="6" port_class="ad-
dress" />

<Jinput name = "data" num_pins="64" port_class="
data_in"/>

<Jinput name="we"num_pins="1" port_class="write
_en"/>

<Zoutput name="out"num_pins="1" port_class="da-
ta_out" />

<clock name="rclk" num_pins="1" port_class="
clock" />

</pb_type>

<Zinterconnect >
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<direct name="address_" input="gene_storage_mod-
ule. addr[ 6:0]" output="memory_64x6_sp. addr" >
</direct>

<direct name="data_

input="gene_storage_module.
data[ 63:0]" output="memory_64x6_sp. data" >

</direct™>

<direct name="written_" input="gene_storage_mod-
ule. wel" output="memory_64x6_sp. we" >

</direct>

<direct name="dataout_

input="memory_64x6_sp.
out" output="gene_storage_module, out" >

</direct>

<direct name="clk_" input="gene_storage_module.
clk" output="memory_64x6_sp. clk" >

</direct>

</interconnect>

</mode>>

</pb_type>

<] — —the end of gene storage module description —
—>
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<! —— Describe detection module ——>

< pb_type name="detection_module" blif_model=".
names" num_pb="1">

<Jinput name="in"num_pins="2"/>

<output name="out"num_pins="1"/>

< pb_type name="xor" num_pb="1" >

<Jinput name="in"num_pins="2"/>

<output name="out"num_pins="1"/>

</pb_type>>

<interconnect>

<Zdirect name="in_" input="detection_module. in[ 1;

0]" output="xor. in[1:0]">

</direct™>

<direct name="out_" input="xor. out" output="de-
tection_module. out" >

</direct>

</interconnect >

</pb_type>

<! ——the end ofdetection module description ——>>
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<1 —— Describecontrol module ——>
num_pb="1">

<Jinput name="in"num_pins="3"/>

< pb_type name="control_module "

<Zoutput name="out"num_pins="2"/>

<mode name="triple_gate" >

< pb_type name=" triple_gate " class="gate" num_pb
="2">

<Zinput name="in" num_pins="1"/>

<Jinput name="En" num_pins="1"/>

<output name="out"num_pins="1"/>

</pb_type>>

<interconnect>

<direct name=" T, _in" input="control_module. in

[0]" output=" triple_gate[ 0. in" >

</direct>

<direct name=" T, _En" input="control_module. in
[1]" output="triple_gate[ 0]. En">

</direct>

<direct name="T,_out" input="triple_gate[ 0 ]. out "
output=""control_module. out[ 0]">
</direct>
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<direct name=" T _in" input=""—control_module. in
[2]" output="triple_gate[1]. in">

</direct>

<direct name=" T, _En" input="control_module. in

[1]" output="triple_gate[ 1]. En">

</direct>

<Zdirect name=" T\ _out" input="triple_gate[ 1]. out "
output=""control_module, out[ 1]">

</direct>

</interconnect >

</mode>

</pb_type>

<! ——the end ofcontrol module description ——>
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<! —— Describe control module ——>
<layout auto="1.0"/>

<device>>

<switch_block fs="3"/>

</device>>

<switchlist™>

<switch type="mux" />

< /switchlist™>

<segmentlist>

< segment length="4" type="unidir" >

</segment >

</segmentlist™

<! — —the end of embryonic array description ——>>
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