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Abstract

This thesis presents “ Interconnection Network Design and Its Applications ”. It consists of

batcher and banyan network which are designed to transfer data with high speed for packet switching

network. Batcher network is used for sorting packet and banyan network is used for expanding packet.

Both networks can be applied to self routing switching network broadband switching and broadband

integrated services digital networks.
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* C:\MSIMS53\WORK\BATCHER.SCH

* Schematics Version 5.3 - January 1993

INCLUDE "BATCHER.STM"

** Analysis setup **

.tran 20ns 2000ns

.OP

* From [SCHEMATICS NETLIST] section of msim.ini:
lib nom.lib

INC "C:\MSIM53\WORK\BATCHER.NET"

INC "C:\MSIM53\WORK\BATCHER.ALS"

.END
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* C:\MSIMS53\WORK\BATCHER.STM

UBATCH STIM(7,1111111) $G_DPWR $G_DGND

+ 1011 CL STHD CKFR
+ I0_ST™M

+ Ons 1100000
+ 10ns 1110000
+ 40ns 1110010
+ 80ns 0011001
+ 120ns 0011011
+ 160ns 1110101
+ 200ns 1110111
+ 240ns 0110101
+ 280ns 0110111
+ 320ris 1010101
+ 369n§ 1010111
+ 400ns 0010101
+ 440ns 0010111
+ 480ns 1110001
+ 520ns 1110011
+ 560ns 0110001
+ 600ns 0110011
+ 640ns 1010001
+ 680ns 1010011
+ 720ns 0010001
+ 760ns 0010011
+ 800ns 1110001
+ 840ns 1110011
+ 830ns 0110001
+ 920ns 0110011

+ 960ns 1010001



1000ns
1040ns
1080ns
1120ns
1160ns
1200ns
1240ns
1280ns
1320ns
1360ns
1400ns
1440ns
1480ns
1520ns
1560ns

1010011
0010001
0010011
1110001
1110011
0110001
0110011
1010001
1010011
0010001
0010011
1110000
1110010
1110000
1110010
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* C:\MSIM53\WORK\BATCHER.NET

* Schematics Netlist *

X _UlA CLI0CK $D_HI $N_0001 $N_0002 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U2A CL $N_0001 CK $D_HI $N_0003 $N_0004 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U3A S$N_0006 SN_0001 $N_0005 $D_HI $N_0007 $N_0008 $G_DPWR $G_DGND 74HC74
+ PARAMS: I0_LEVEL=0 MNTYMXDLY=0

X_U4A  $N_0006 SN_0009 $N_0005 $D_HI $N_0010 $N_0011 $G_DPWR $G_DGND 74HC74
+PARAMS: 10 _LEVEL=0 MNTYMXDLY=0

X_USA FR$N_0013 $N_0012 $D_HI $N_0014 $N_0015 $G_DPWR $G_DGND 74HC74
+PARAMS: [0_LEVEL=0 MNTYMXDLY=0

X_U6A FR$D_HISN_0012 $D_HI $N_0016 $N_0017 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U7A CL $N_0009 CK $D_HI $N_0018 $N_0019 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_USA CLI1CK $D_HI $N_0009 SN_0020 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U9A $N_0001 $N_0021 $G_DPWR $G_DGND 74HC04 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_U10A $N_0022 $N_0023 SG_DPWR $G_DGND 74HC04 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_UI1A $N_0024 SN_0014 SN_0025 SG_DPWR $G_DGND 74HC125 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_UI2A $N_0026 SN_0014 SN_0027 $G_DPWR $G_DGND 74HC125 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_UI3A $N_0026 SN_0014 SN_0025 $G_DPWR $G_DGND 74HC126 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U14A $N_0024 $N_0014 SN_0027 $G_DPWR $G_DGND 74HC126 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0
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X_UL5A $N_0001 SN_0011 $N_0028 $G_DPWR $G_DGND 74HC00 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_UI6A $N_0029 $N_0017 $N_0022 $G_DPWR $G_DGND 74HC00 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_UI7A $N_0008 $N_0009 $N_0030 $G_DPWR $G_DGND 74HC08 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U18A $N_0031 HD $N_0032 $G_DPWR $G_DGND 74HC08 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U19A $N_0021 SN_0009 $N_0033 $G_DPWR $G_DGND 74HC02 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U20A $N_0028 $N_0030 $N_0034 $G_DPWR $G_DGND 74HC02 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U21A $N_0001 $N_0009 $N_0031 $G_DPWR $G_DGND 74HC86 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U22A SN_0034 $N_0035 $N_0013 $G_DPWR $G_DGND 74HC32 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U23A. SN_0035 $N_0032 $N_0029 $G_DPWR $G_DGND 74HC32 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U24A $N_0036 ST $N_0005 $G_DPWR $G_DGND 74HC08 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U25A CK $N_0036 $G_DPWR $G_DGND 74HC04 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U26A $N_0023 CK $N_0012 $G_DPWR $G_DGND 74HC08 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U27A $N_0003 $N_0024 $G_DPWR $G_DGND 74HC04 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U28A $N_0018 $N_0026 SG_DPWR $G_DGND 74HC04 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U29A $N_0025 00 $G_DPWR SG_DGND 74HC04 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U30A $N_0027 O1 $G_DPWR $G_DGND 74HC04 PARAMS:



+10_LEVEL=0 MNTYMXDLY=0
X_U31A $N_0033 S1 $N_0035 $§G_DPWR $G_DGND 74HC08 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0
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* C:\MSIM53\WORK\BATCHER.ALS

* Schematics Aliases *

ALIASES

X_UlA  UIA(CLRbar=CL D=10 CLK=CK PREbar=$D_HI Q=SN_0001 Qbar=§N_0002
+PWR=$G_DPWR GND=$G_DGND )

X _U2A  U2A(CLRbar=CL D=§N_0001 CLK=CK PREbar=$D_HI Q=$N_0003 Qbar=$N_0004
+PWR=$G_DPWR GND=$G_DGND)

X U3A  U3A(CLRbar=8N_0006 D=$N_0001 CLK=$N_0005 PREbar=$D_HI Q=$N_0007
+Qbar=$N_0008 PWR=8G_DPWR GND=$G_DGND )

X _U4A  U4A(CLRbar=8N_0006 D=$N_0009 CLK=$N_0005 PREbar=$D_HI Q=SN_0010
+Qbar=$N_0011 PWR=$G_DPWR GND=$G_DGND )

X_USA  USA(CLRbar=FR D=§N_0013 CLK=$N_0012 PREbar=8D_HI Q=SN_0014

+ Qbar=§N_0015 PWR=SG_DPWR GND=$G_DGND)
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X_U6A  UGA(CLRbar=FR D=$D_HI CLK=$N_0012 PREbar=$D_HI Q=$N_0016 Qbar=$N_0017

+ PWR=$G_DPWR GND=$G_DGND)

X_UTA  U7TA(CLRbar=CL D=SN_0009 CLK=CK PREbar=§D_HI Q=SN_0018 Qbar=8N_0019
+PWR=$G_DPWR GND=$G_DGND)

X_USA  USA(CLRbar=CL D=I1 CLK=CK PREbar=$D_HI Q=$N_0009 Qbar=SN_0020
+PWR=$G_DPWR GND=$G_DGND )

X_USA  U9A(A=SN_0001 Y=SN_0021 PWR=$G_DPWR GND=$G_DGND )

X_U10A UI10A(A=SN_0022 Y=$N_0023 PWR=$G_DPWR GND=8G_DGND)

X_UIIA U1IA(A=SN_0024 Gbar=$N_0014 Y=$N_0025 PWR=$G_DPWR GND=$G_DGND )
X _UI2A  UI12A(A=SN_0026 Gbar=SN_0014 Y=$N_0027 PWR=$G_DPWR GND=$G_DGND )
X UI3A UI3A(A=SN_0026 G=SN_0014 Y=$N_0025 PWR=8G_DPWR GND=$G_DGND)
X_U4A UI4A(A=SN_0024 G=SN_0014 Y=$N_0027 PWR=5G_DPWR GND=$G_DGND)
X_UI5A UI5A(A=SN_0001 B=SN_0011 Y=SN_0028 PWR=SG_DPWR GND=§G_DGND )
X_UI6A UI6A(A=SN_0029 B=$N_0017 Y=$N_0022 PWR=$G_DPWR GND=$G_DGND )
X_U17A  UI7A(A=SN_0008 B=SN_0009 Y=§N_0030 PWR=$G_DPWR GND=$G_DGND )
X_UISA UISA(A=$N_0031 B=HD Y=$N_0032 PWR=SG_DPWR GND=§G_DGND )
X_UI9A UI19A(A=$N_0021 B=SN_0009 Y=SN_0033 PWR=$G_DPWR GND=$G_DGND )



X_U20A
X _U21A
X_U22A
X_U23A
X_U24A
X_U25A
X_U26A
X_U27A
X_U28A
X_U29A
X_U30A
X _U31A
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U20A(A=SN_0028 B=SN_0030 Y=§N_0034 PWR=$G_DPWR GND=$G_DGND )
U21A(A=$N_0001 B=SN_0009 Y=$N_0031 PWR=SG_DPWR GND=$G_DGND )
U22A(A=$N_0034 B=SN_0035 Y=$N_0013 PWR=8G_DPWR GND=$G_DGND )
U23A(A=SN_0035 B=SN_0032 Y=8N_0029 PWR=$G_DPWR GND=$G_DGND )
U24A(A=SN_0036 B=ST Y=$N_0005 PWR=SG_DPWR GND=$G_DGND )
U25A(A=CK Y=$N_0036 PWR=$G_DPWR GND=$G_DGND )
U26A(A=$N_0023 B=CK Y=8N_0012 PWR=$G_DPWR GND=$G_DGND )
U27A(A=SN_0003 Y=SN_0024 PWR=$G_DPWR GND=$G_DGND )
U28A(A=SN_0018 Y=SN_0026 PWR=§G_DPWR GND=$G_DGND )
U29A(A=SN_0025 Y=00 PWR=§G_DPWR GND=SG_DGND)
U30A(A=SN_0027 Y=01 PWR=$G_DPWR GND=$G_DGND )
U31A(A=$SN_0033 B=SI Y=6N_0035 PWR=SG_DPWR GND=$G_DGND )

_ _(CK=CK)

_(10=10)

_(11=I1)

_(FR=FR)

_(CL=CL)

_(HD=HD)

_(ST=ST)

_(00=00)

_(01=01)
_($D_HI=$D_HI)
_($G_DPWR=$G_DPWR)
_($G_DGND=$G_DGND)

.ENDALIASES



* C:\MSIM53\WORK\BANYAN.SCH

* Schematics Version 5.3 - January 1993

INCLUDE "BANYAN.STM"
** Analysis setup **

.tran 20ns 2000ns

.OP

* From [SCHEMATICS NETLIST] section of msim.ini:

Jib nom.lib
INC "C\MSIMS3\WORK\BANYAN.NET"
JINC "C:\MSIMS3\WORK\BANYAN.ALS"

.END
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* C:\MSIM53\WORK\BANYAN.STM

UBATCH STIM(7,1111111) $G_DPWR $G_DGND

+ I011 CLSTHD CKFR
+ 10 STM

+ Ons 1100000
+ 10ns 1110000
+ 40ns 1110010
+ 80ns 0011001
+ 120ns 0011011
+ 160ns 1110101
+ 200ns 1110111
+ 240ns 0110001
+ 280ns 0110011
+ 320ns 1010001
+ 360ns 1010011
+ 400ns 0010001
+ 440ns 0010011
+ 480ns 1110001
+ 520ns 1110011
+ 560ns 0110001
+ 600ns 0110011
+ 640ns 1010001
+ 680ns 1010011
+ 720ns 0010001
+ 760ns 0010011
+ 800ns 1110001
+ 840ns 1110011
+ 880ns 0110001
+ 920ns 0110011

+ 960ns 1010001



1000ns
1040ns
1080ns
1120ns
1160ns
1200ns
1240ns
1280ns
1320ns
1360ns
1400ns
1440ns
1480ns
1520ns
1560ns
1600ns
1640ns

1010011
0010001
0010011
1110001
1110011
0110001
0110011
1010001
1010011
0010001
0010011
1110000
1110010
0110000
0110010
1010000
1010010
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* C:\MSIM53\WORK\BANYAN.NET

* Schematics Netlist *

X_UlA CL 10 CK $D_HI $N_0001 $N_0002 $G_DPWR $G_DGND 74HC74 PARAMS:
+I0_LEVEL=0 MNTYMXDLY=0

X_U2A CL $N_0001 CK $D_HI $N_0003 $N_0004 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U3A CL $N_0003 CK $D_HI $N_0005 $N_0006 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U4A CL $N_0005 CK $D_HI $N_0007 $N_0008 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_USA CL $N_0007 CK $D_HI $N_0009 $N_0010 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U6A CL $N_0001 $N_0011 $D_HI $N_0012 $N_0013 SG_DPWR $G_DGND 74HC74

+ PARAMS: 10_LEVEL=0 MNTYMXDLY=0

X_U7A CL $N_0014 $N_0011 SD_HI $N_0015 $N_0016 $G_DPWR $G_DGND 74HC74

+ PARAMS: I0_LEVEL=0 MNTYMXDLY=0

X_USA CL $N_0014 CK $D_HI $N_0017 $N_0018 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U9A CLI1 CK $D_HI$N_0014 SN_0019 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U10A CL $N_0017 CK $D_HI $N_0020 $N_0021 $G_DPWR $G_DGND 74HC74 PARAMS:

+I0_LEVEL=0 MNTYMXDLY=0

X_U11A CL $N_0020 CK $D_HI $N_0022 $N_0023 $G_DPWR $G_DGND 74HC74 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_U12A CL $N_0022 CK $D_HI $N_0024 $N_0025 $G_DPWR $G_DGND 74HC74 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_U13A FR SN_0026 CK SD._HI SN_0027 $N_0028 SG_DPWR $G_DGND 74HC74 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0
X_U14A $N_0029 $N_0031 SN_0030 $G_DPWR $G_DGND 74HC125 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0
X_UI5A $N_0032 $N_0031 $N_0033 $G_DPWR $G_DGND 74HC125 PARAMS:
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+10_LEVEL=0 MNTYMXDLY=0

X_U16A $N_0032 $N_0031 $N_0030 $G_DPWR $G_DGND 74HC126 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_U17A $N_0029 $N_0031 $N_0033 $G_DPWR $G_DGND 74HC126 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_U18A SN_0034 SN_0035 $N_0026 $G_DPWR $G_DGND 74HC32 PARAMS:

+10_LEVEL=0 MNTYMXDLY=0

X_U19A $N_0014 SN_0036 $G_DPWR $G_DGND 74HC04 PARAMS: I0_LEVEL=0

+ MNTYMXDLY=0

X_U20A CL SN_0009 CK $D_HI $N_0037 $N_0038 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U21A CL $N_0024 CK $D_HI $N_0039 $N_0040 $G_DPWR $G_DGND 74HC74 PARAMS:
+10_LEVEL=0 MNTYMXDLY=0

X_U22A $N_0015 $N_0013 $N_0001 SN_0014 $N_0034 $§G_DPWR $G_DGND 74HC21

+ PARAMS: 10_LEVEL=0 MNTYMXDLY=0

X_U23A $N_0016 SN_0001 $N_0001 SN_0036 $N_0035 SG_DPWR $G_DGND 74HC21

+ PARAMS: I0_LEVEL=0 MNTYMXDLY=0

X_U24A $N_0037 $N_0032 $G_DPWR $G_DGND 74HC04 PARAMS: I0_LEVEL=0

+ MNTYMXDLY=0

X_U25A $N_0039 SN_0029 $G_DPWR $G_DGND 74HC04 PARAMS: IO_LEVEL=0

+ MNTYMXDLY=0

X_U26A SN_0033 00 $G_DPWR $G_DGND 74HC04 PARAMS: I0_LEVEL=0 MNTYMXDLY=0
X_U27A $N_0030 O1 $G_DPWR $G_DGND 74HC04 PARAMS: I0_LEVEL=0 MNTYMXDLY=0
X_U28A ST $N_0041 SN_0011 $G_DPWR $G_DGND 74HC08 PARAMS: I0_LEVEL=0

+ MNTYMXDLY=0

X_U29A CK S$N_0041 $G_DPWR $G_DGND 74HC04 PARAMS: I0_LEVEL=0 MNTYMXDLY=0
X_U30A CK SN_0042 SG_DPWR $G_DGND 74HC04 PARAMS: I0_LEVEL=0 MNTYMXDLY=0
X_U31A $N_0042 HD $N_0043 $G_DPWR $G_DGND 74HC08 PARAMS: I0_LEVEL=0

+ MNTYMXDLY=0

X_U32A FR $N_0027 $N_0043 $D_HI $N_0031 SN_0044 SG_DPWR $G_DGND 74HC74

+ PARAMS: 10_LEVEL=0 MNTYMXDLY=0
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* C:\MSIN53\WORK\BANYAN.ALS

* Schematics Aliases *

ALIASES

X_UlA UIA(CLRbar=CL D=I0 CLK=CK PREbar=$D_HI Q=$N_0001 Qbar=$N_0002
+PWR=$G_DPWR GND=$G_DGND)

X_U2A  U2A(CLRbar=CL D=§N_0001 CLK=CK PREbar=$D_HI Q=$N_0003 Qbar=$N_0004
+PWR=$G_DPWR GND=$G_DGND )

X_U3A U3A(CLRbar=CL D=$N_0003 CLK=CK PREbar=$D_HI Q=$N_0005 Qbar=SN_0006
+ PWR=$G_DPWR GND=$G_DGND )

X_U4A U4A(CLRbar=CL D=$N_0005 CLK=CK PREbar=$D_HI Q=$N_0007 Qbar=$N_0008
+PWR=$G_DPWR GND=$G_DGND)

X_USA USA(CLRbar=CL D=$N_0007 CLK=CK PREbar=8D_HI Q=8N_0009 Qbar=§N_0010
+ PWR=$G_DPWR GND=$G_DGND )

X_U6A U6A(CLRbar=CL D=§N_0001 CLK=§N_0011 PREbar=8D_HI Q=$N_0012 bar=$N_0013
+ PWR=$G_DPWR GND=$G_DGND )

X_U7A U7A(CLRbar=CL D=$N_0014 CLK=§N_0011 PREbar=8D_HI Q=SN_0015 bar=SN_0016
+ PWR=$G_DPWR GND=$G_DGND)

X_USA USA(CLRbar=CL D=§N_0014 CLK=CK PREbar=$D_HI Q=$N_0017 Qbar=§N_0018
+PWR=$G_DPWR GND=$G_DGND )

X_U9A U9A(CLRbar=CL D=I1 CLK=CK PREbar=$D_HI Q=8N_0014 Qbar=SN_0019
+PWR=$G_DPWR GND=$G_DGND)

X_U10A UI10A(CLRbar=CL D=$N_0017 CLK=CK PREbar=$D_HI Q=§N_0020 Qbar=$N_0021
+ PWR=$G_DPWR GND=$G_DGND )

X_U11A Ul1A(CLRbar=CL D=$N_0020 CLK=CK PREbar=8D_HI Q=$N_0022 Qbar=$N_0023
+ PWR=$G_DPWR GND=$G_DGND )

X_UI2A UI2A(CLRbar=CL D=$N_0022 CLK=CK PREbar=$D_HI Q=$N_0024 Qbar=SN_0025
+ PWR=$G_DPWR GND=$G_DGND )

X_U13A UI3A(CLRbar=FR D=$N_0026 CLK=CK PREbar=SD_HI Q=$N_0027 Qbar=§N_0028
+PWR=$G_DPWR GND=$G_DGND )

X_Ul4A UI4A(A=SN_0029 Gbar=$N_0031 Y=$N_0030 PWR=SG_DPWR GND=§G_DGND )
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X_U15A U15A(A=$N_0032 Gbar=8N_0031 Y=$N_0033 PWR=$G_DPWR GND=8G_DGND )
X_U16A UI6A(A=$N_0032 G=$N_0031 Y=$N_0030 PWR=$G_DPWR GND=$G_DGND )
X_U17A U17A(A=SN_0029 G=SN_0031 Y=$N_0033 PWR=SG_DPWR GND=$G_DGND )
X_U18A UI8A(A=SN_0034 B=§N_0035 Y=§N_0026 PWR=8G_DPWR GND=$G_DGND )
X_U19A UI9A(A=SN_0014 Y=8N_0036 PWR=SG_DPWR GND=$G_DGND )

X_U20A U20A(CLRbar=CL D=$N_0009 CLK=CK PREbar=SD_HI Q=$N_0037 Qbar=§N_0038
+PWR=$G_DPWR GND=8G_DGND )

X_U21A U21A(CLRbar=CL D=$N_0024 CLK=CK PREbar=$D_HI Q=8N_0039 Qbar=§N_0040
+PWR=$G_DPWR GND=$G_DGND )

X_U22A U22A(A=$N_0015 B=§N_0013 C=$N_0001 D=$N_0014 Y=$N_0034 PWR=8G_DPWR
+ GND=$G_DGND )

X_U23A U23A(A=SN_0016 B=8N_0001 C=§N_0001 D=$N_0036 Y=$N_0035 PWR=$G_DPWR
+GND=$G_DGND )

X_U24A U24A(A=$N_0037 Y=SN_0032 PWR=$G_DPWR GND=$G_DGND )

X_U25A U25A(A=SN_0039 Y=SN_0029 PWR=§G_DPWR GND=$G_DGND )

X_U26A U26A(A=SN_0033 Y=00 PWR=$G_DPWR GND=$G_DGND )

X, U27A U27A(A=$N_0030 Y=01 PWR=$G_DPWR GND=$G_DGND)

X_U28A U28A(A=ST B=$N_0041 Y=$N_0011 PWR=SG_DPWR GND=8G_DGND )

X_U29A U29A(A=CK Y=$N_0041 PWR=$G_DPWR GND=$G_DGND)

X_U30A U30A(A=CK Y=$N_0042 PWR=§G_DPWR GND=$G_DGND)

X_U31A U31A(A=SN_0042 B=HD Y=SN_0043 PWR=SG_DPWR GND=8G_DGND )

X_U32A U32A(CLRbar=FR D=$N_0027 CLK=§N_0043 PREbar=5D_HI Q=§N_0031

+ Qbar=$N_0044 PWR=§G_DPWR GND=$G_DGND )

_(CK=CK)

_(10=I0)

_ Q=

_(CL=CL)

_(FR=FR)

_(ST=ST)

_ .(HD=HD)

_(00=00)



__(01=01)
_($D_HI=$D_HI)
_(SG_DPWR=$G_DPWR)

_($G_DGND=$G_DGND)

.ENDALIASES
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