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Version 4

SymbolType CELL

LINE Normal -96 -48 -56 -48

LINE Normal -56 -16 -56 -48

LINE Normal -56 16 -56 48

LINE Normal -96 48 -56 48

LINE Normal -80 -16 -32 -16

LINE Normal -56 16 -32 -16

LINE Normal -56 16 -80 -16

LINE Normal -80 16 -32 16

LINE Normal 128 -32 112 -32

LINE Normal 24 0 12 -4

LINE Normal 24 0 20 -12

LINE Normal 20 -4 24 0

LINE Normal 112 49 128 49

LINE Normal 112 16 112 49

LINE Normal 96 16 112 16

LINE Normal 96 -23 96 25

LINE Normal 112 -16 96 -16

LINE Normal 112 -32 112 -16

LINE Normal 91 25 91 -23

LINE Normal 80 0 91 0

LINE Normal 55 25 55 -23

LINE Normal 44 1 55 1

LINE Normal 44 -64 44 1

LINE Normal 128 -64 44 -64

LINE Normal 64 -22 64 -96

LINE Normal 102 12 108 16

LINE Normal 102 20 108 16

RECTANGLE Normal -96 -96 128 64

ARC Normal -4 12 20 -12 16 -4 -4 0

ARC Normal -28 12 -4 -12 -28 4 -4 0

ARC Normal 34 -23 80 25 55 25 55 -23

TEXT 105 -77 Left 0 E

TEXT 28 -77 Left 0 V+

WINDOW 3 0 80 Center 0

WINDOW 0 -32 -112 Left 0

SYMATTR Value 6N137

SYMATTR Description High Speed Photocoupler

SYMATTR Prefix X

PIN -96 -48 NONE 0

PINATTR PinName A

PINATTR SpiceOrder 1

PIN -96 48 NONE 0

PINATTR PinName K

PINATTR SpiceOrder 2

PIN 128 48 NONE 0

PINATTR PinName S

PINATTR SpiceOrder 3

PIN 128 -32 NONE 0

PINATTR PinName C

PINATTR SpiceOrder 4

PIN 64 -96 NONE 8

PINATTR PinName V

PINATTR SpiceOrder 5

PIN 128 -64 NONE 8

PINATTR PinName E

PINATTR SpiceOrder 6




*  6n137.sub

*  Helmut Sennewald



.subckt 6n137 A K S C V E

D1 A N001 LED

C1 A K 1p

V1 N001 K 0

R2 ta S 100

C2 ta S 200p

B2 S ta I=TABLE(I(V1), 0,0,2.5m,50m,15m, 55m)

C10 A C 0.1p

C11 K S 0.1p

M1 C ga S S NMOS1

C5 C ga 10p

De1 E V Dd1

R6 V E 6k

R7 E S 100k

B4 0 en I=TABLE(V(E,S), 0,0,1.4,0,1.5, 1m)

R4 en 0 1k

R5 V S 1.5k

C6 C S 10p

C4 en 0 10p

B3 S ga I=V(ta,s)*V(en)*10m

R3 ga S 100

C3 ga S 20p

.model LED D(Is=1e-17 Rs=4 N=1.5 Eg=1.7 CJO=5p Tt=5n)

.model NMOS1 NMOS(Vt0=2 Kp=0.03 Rs=5 Rd=5 lambda=0.02)

.model Dd1 D(Is=1e-7 Rs=10 Cjo=5p Tt=5n)

.ends 6n137






*  74hct.lib

*

*  74HCTxxx Model libraray for LTSPICE from www.linear.com/software

*  

*

*  Based on revision 0.56 08/21/2003 of 74HCxxx library  

*  Revision 0.57 02/04/2005

*

*

*  All parts have been divided into three sections.

*  

*  >--| FILTER/LEVEL |----| 1V-LOGIC Axx |----| OUTPUT LEVEL |-->

*

*  Delays are given for Vcc = 2V/4.5V/6V (HC)  and 4.5V(HCT) from the

*  Philips data sheets. http://www.philipslogic.com

*

*  Used delay:  Td = (Tpd-Tr/2)*(4.5-0.5)/(Vcc-0.5)

*  The gate delay has to be set to tpd minus 3ns for the input filter

*  and another minus 3ns for Trise/2

*    td1 = tpd  - 3ns - 3ns 

*

*       HC           HCT

* txx  t2/t4.5/t6    t4.5

*

*

* 2-input NAND gate

* tpd 25n/9n/7n   12n

* tr 19n/7n/6n     7n

.SUBCKT 74HCT00  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt} 

.param td1=1e-9*(12-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*  tripdt=1n

A1  Ai Bi 0 0 0  Yi 0 0  AND  tripdt={tripdt1}  td={td1} 

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2-input NOR gate

* tpd 25n/9n/7n     11n

* tr 19n/7n/6n       7n

.SUBCKT 74HCT02  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(11-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi 0 0 0  Yi 0 0  OR  tripdt={tripdt1}  td={td1}  

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2-input NAND gate with open drain output

* tpd 28n/10n/8n  12n

* tr 19n/7n/6n     7n

.SUBCKT 74HCT03  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt} 

.param td1=1e-9*(12-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*  tripdt=1n

A1  Ai Bi 0 0 0  Yi 0 0  AND  tripdt={tripdt1}  td={td1} 

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_OD_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Inverter gate

* tpd 25n/9n/7n    10n

* tr 19n/7n/6n      7n

.SUBCKT 74HCT04  A Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai 0 0 0 0  Yi 0 0  BUF  tripdt={tripdt1}  td={td1}  

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2-input AND gate

* tpd 25n/9n/7n     14n

* tr 19n/7n/6n       7n

.SUBCKT 74HCT08  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(14-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi 0 0 0  0 Yi 0  AND  tripdt={tripdt1}  td={td1}  

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 3-input NAND gate

* tpd 30n/11n/9n    14n

* tr 19n/7n/6n       7n

.SUBCKT 74HCT10  A B C Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(14-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci 0 0  Yi 0 0  AND  tripdt={tripdt1}  td={td1}

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 3-input AND gate

* tpd 32n/12n/10n   16n

* tr 19n/7n/6n       7n

.SUBCKT 74HCT11  A B C Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci 0 0  0 Yi 0  AND  tripdt={tripdt1}  td={td1}

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Schmitt-inverter gate

* tpd 41n/15n/12n    20n

* tr 19n/7n/6n        7n

* VT+ 1.18/2.38/3.14

* VT- 0.52/1.4/1.89

.SUBCKT 74HCT14  A Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(20-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN  A Ai  VCC VGND  74HCT_IN_S_1  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai 0 0 0 0  Yi 0 0  BUF  tripdt={tripdt1}  td={td1}

* 

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 4-input NAND gate

* tpd 28n/10n/8n    16n

* tr 19n/7n/6n       7n

.SUBCKT 74HCT20  A B C D Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  D Di  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci Di 0  Yi 0 0  AND  tripdt={tripdt1}  td={td1} 

* 

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 4-input AND gate

* tpd 33n/12n/10n    15n

* tr 19n/7n/6n        7n

.SUBCKT 74HCT21  A B C D Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(15-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1}

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  D Di  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci Di 0  0 Yi 0  AND  tripdt={tripdt1}  td={td1}

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 3-input NOR gate

* tpd 28n/10n/8n    12n    

* tr 19n/7n/6n       7n

.SUBCKT 74HCT27  A B C Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(12-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci 0 0  Yi 0 0  OR  tripdt={tripdt1}  td={td1}

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 8-input NAND gate

* tpd 41n/15n/12n    16n  

* tr 19n/7n/6n        7n

.SUBCKT 74HCT30  A B C D E F G H Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  D Di  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  E Ei  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  F Fi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7  G Gi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8  H Hi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci Di Ei  0  y1 0  AND  tripdt={tripdt1} 

A2  Fi Gi Hi y1 0   Yi 0  0  AND  tripdt={tripdt1}  td={td1}

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2-input OR gate

* tpd 22n/8n/6n     11n

* tr 19n/7n/6n       7n

.SUBCKT 74HCT32  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(11-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi 0 0 0  0 Yi 0  OR  tripdt={tripdt1}  td={td1}

* 

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2x3-input AND NOR gate

* tpd 36n/13n/10n ?=74HC58?    16n estimated

* tr 19n/7n/6n                  7n

.SUBCKT 74HCT51  A B C D E F Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  D Di  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  E Ei  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  F Fi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci 0 0  0 y1 0  AND  tripdt={tripdt1}  

A2  Di Ei Fi 0 0  0 y2 0  AND  tripdt={tripdt1} 

A3  y1 y2 0  0 0  Yi 0 0  OR  tripdt={tripdt1}  td={td1}

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2x3-input AND OR gate

* tpd 36n/13n/10n     16n estimated

* tr 19n/7n/6n         7n

.SUBCKT 74HCT58  A B C D E F Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  D Di  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  E Ei  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  F Fi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi Ci 0 0  0 y1 0  AND  tripdt={tripdt1}  

A2  Di Ei Fi 0 0  0 y2 0  AND  tripdt={tripdt1} 

A3  y1 y2 0  0 0  0 Yi 0  OR  tripdt={tripdt1}  td={td1}

*

XOUT  Yi Y VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* D-filp-flop with asynchronous set and reset

* CP->Q Tpd 47n/17n/14n     18n

* R/S->Q Tpd 52n/19n/15n    23n

* CP/R/S Tw 19n/7n/6n        9n

* D->CP Ts 6n/2n/2n          5n

* D->CP Th -6n/-2n/-2n      -3n

* R,S Trem 3n/1n/1n          1n

.SUBCKT 74HCT74  S C D R Q QN  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(18-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(23-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(18+2-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  S Si  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  D Di  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  R Ri  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

ACDEL  Ci 0 0  0  0   0   Cp 0  BUF  tripdt={tripdt1}  td={td1} 

ADDEL  Di 0 0  0  0   0   Dp 0  BUF  tripdt={tripdt1}  td={td3} 

ARINV  Ri 0 0  0  0   Rn  0  0  BUF  tripdt={tripdt1}  td={td2}

ASINV  Si 0 0  0  0   Sn  0  0  BUF  tripdt={tripdt1}  td={td2}

A1     Di 0 Cp Sn Rn  QNi Qi 0  DFLOP  tripdt={tripdt1} td={td4}

*

XOUT1  Qi  Q   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  QNi QN  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2-input EXOR gate

* tpd 39n/14n/11n     17n

* tr 19n/7n/6n         7n

.SUBCKT 74HCT86  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(17-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi 0 0 0  0 Yi 0  XOR  tripdt={tripdt1}  td={td1}  

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* JK-flipflop with asynchronous set and reset; neg. edge

* CP->Q Tpd 52n/19n/15n    21n

* R/S->Q Tpd 52n/19n/15n   20n   

* CP/R/S Tw 22n/8n/6n      9n/11n

* D->CP Ts 22n/8n/6n       7n

* D->CP Th -6n/-2n/-2n     -2n

* R,S->CP Trem 19n/7n/6n   8n

.SUBCKT 74HCT107  J C K R Q QN  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(21-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  J Ji  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  K Ki  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  R Ri  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

ACINV  Ci 0 0 0 0  Cn 0 0  BUF  tripdt={tripdt1}

ARINV  Ri 0 0 0 0  Rn 0 0  BUF  tripdt={tripdt1}

AKINF  Ki 0 0 0 0  Kn 0 0  BUF  tripdt={tripdt1}

AJINF  Ji 0 0 0 0  Jn 0 0  BUF  tripdt={tripdt1}

* Ji=1, Ki=0    Q=1

* Ji=1, Ki=1    Q=toggle

* Ji=0, Ki=0    Q=no change

* Ji=0, Ki=1    Q=0  

A11   Ji Kn 0   0 0  0 D1 0  AND  tripdt={tripdt1}

A10   Ji Ki QNi 0 0  0 D2 0  AND  tripdt={tripdt1}

A01   Jn Kn Qi  0 0  0 D3 0  AND  tripdt={tripdt1} 

AOR3  D1 D2 D3  0 0  0 Di 0  OR  tripdt={tripdt1}

AFP   Di 0 Cn 0 Rn  QNi Qi 0  DFLOP  tripdt={tripdt1}  td={td1} 

*

XOUT1  Qi Q    VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  QNi QN  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* JK-flipflop with asynchronous set and reset; pos. edge

* CP->Q Tpd 50n/18n/14n     20n

* R/S->Q Tpd 41n/15n/12n    19n   

* CP/R/S Tw 19n/7n/6n        8n

* D->CP Ts 17n/6n/5n         8n

* D->Cp Th -6n/-2n/-2n      -3n

* R/S->CP Trem 19n/7n/6n     8n

.SUBCKT 74HCT109  S J C K R Q QN  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(20-3-3)*4.0/({vcc1}-0.5)*{speed1}

*   A1 j k c s r qn q 0 JKFLOP td={td1}

XIN1  S Si  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  J Ji  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  K Ki  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  R Ri  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

ARINV  Ri 0 0 0 0  Rn 0 0  BUF  tripdt={tripdt1}

ASINV  Si 0 0 0 0  Sn 0 0  BUF  tripdt={tripdt1}

AKINF  Ki 0 0 0 0  Kn 0 0  BUF  tripdt={tripdt1}

AJINF  Ji 0 0 0 0  Jn 0 0  BUF  tripdt={tripdt1}

* Ji=1, Ki=1    Q=1

* Ji=1, Ki=0    Q=toggle

* Ji=0, Ki=1    Q=no change

* Ji=0, Ki=0    Q=0  

A11   Ji Ki 0   0 0  0 D1 0  AND  tripdt={tripdt1}

A10   Ji Kn QNi 0 0  0 D2 0  AND  tripdt={tripdt1}

A01   Jn Ki Qi  0 0  0 D3 0  AND  tripdt={tripdt1} 

AOR3  D1 D2 D3  0 0  0 Di 0  OR  tripdt={tripdt1}

AFP   Di 0 Ci Sn Rn  QNi Qi 0  DFLOP  tripdt={tripdt1}  td={td1} 

*

XOUT1  Qi Q    VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  QNi QN  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* JK-flipflop with asynchronous set and reset; neg. edge

* CP->Q Tpd 55n/20n/16n      23n

* R/S->Q Tpd 58n/21n/17n     22n

* CP/R/S Tw 22n/8n/6n        10n

* J,K->CP Ts 19n/7n/6n       7n

* J,K->CP Th -11n/-4n/-3n   -7n

* R Trem 22n/8n/6n           11n

* S Trem -19n/-7n/-6n        -8n

.SUBCKT 74HCT112  S J C K R Q QN  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(23-3-3)*4.0/({vcc1}-0.5)*{speed1}

*   A1 j k c s r qn q 0 JKFLOP td={td1}

XIN1  S Si  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  J Ji  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  C Ci  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  K Ki  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  R Ri  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

ACINV  Ci 0 0 0 0  Cn 0 0  BUF  tripdt={tripdt1}

ARINV  Ri 0 0 0 0  Rn 0 0  BUF  tripdt={tripdt1}

ASINV  Si 0 0 0 0  Sn 0 0  BUF  tripdt={tripdt1}

AKINF  Ki 0 0 0 0  Kn 0 0  BUF  tripdt={tripdt1}

AJINF  Ji 0 0 0 0  Jn 0 0  BUF  tripdt={tripdt1}

* Ji=1, Ki=0    Q=1

* Ji=1, Ki=1    Q=toggle

* Ji=0, Ki=0    Q=no change

* Ji=0, Ki=1    Q=0  

A11   Ji Kn 0   0 0  0 D1 0  AND  tripdt={tripdt1}

A10   Ji Ki QNi 0 0  0 D2 0  AND  tripdt={tripdt1}

A01   Jn Kn Qi  0 0  0 D3 0  AND  tripdt={tripdt1} 

AOR3  D1 D2 D3  0 0  0 Di 0  OR  tripdt={tripdt1}

AFP   Di 0 Cn Sn Rn  QNi Qi 0  DFLOP  tripdt={tripdt1}  td={td1} 

*

XOUT1  Qi  Q   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  QNi QN  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* (DUAL) RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

* Pulse Width Tw = 0.5 * R * C

* tpd R,A,B->Q     30n

* Tpulse 75n, C=0, Rext=5k

.SUBCKT 74HCT123  A B CLR  CGND RC  Q QN  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param egain=1/{vcc1}

.param td5=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(2)*4.0/({vcc1}-0.5)*{speed1}

*

XINA    A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB    B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINCLR  CLR CLRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINRC1  RC RCi  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

* Model of a 74HCT123 derived  from SGS-Thomson data sheet.

* Helmut Sennewald, 13.9.2002

A4 DHIGH 0 N014 0 N004 N006 N005 0 DFLOP   tripdt={tripdt1}  td={td5}

A3 0 N015 N016 N023 0  N014 0 0 OR  tripdt={tripdt1}  td={td5}

A1 Ai 0 0 0 0          0 N015 0  SCHMITT  Vt=0.29 Vh=0.02  tripdt={tripdt1}  td={td5}

A2 Bi 0 0 0 0          N016 0 0  SCHMITT  Vt=0.29 Vh=0.02  tripdt={tripdt1}  td={td5}

A6 0 N008 0 N006 0     N007 0 0  AND  tripdt={tripdt1}  td={td5}

A5 0 N009 0 N007 0     N008 0 0  AND  tripdt={tripdt1}  td={td5}

A14 0 N003 0 N021 0    N004 0 0  AND  tripdt={tripdt1}  td={td2}

A13 0 N003 0 N005 0    0 N030 0  AND  tripdt={tripdt1}  td={td5}

A12 N005 0 0 0 0       N012 0 0  BUF  tripdt={tripdt1}  td={td5}

A21 0 N010 0 N011 0    0 N009 0  OR  tripdt={tripdt1}  td={td5}

A22 0 N005 0 N007 0    N010 0 0  OR  tripdt={tripdt1}  td={td5}

A11 0 N013 0 N012 0    0 N003 0  OR  tripdt={tripdt1}  td={td5}

A7 0 N007 0 N018 0     QNi Qi 0  AND  tripdt={tripdt1}  td={td5}

A20 RCi 0 0 0 0        N011 0 0  SCHMITT  tripdt={tripdt1}  td={td5}  Vt=0.44 Vh=0.2m 

A10 RCi 0 0 0 0        0 N013 0  SCHMITT  tripdt={tripdt1}  td={td5}  Vt=0.1 Vh=0.2m 

A32 0 N006 0 N021 0    N022 0 0  OR  tripdt={tripdt1}  td={td5}

A31 0 N022 0 N023 0    N021 0 0  OR  tripdt={tripdt1}  td={td2}

A33 N021 0 0 0 0       N019 0 0  BUF  tripdt={tripdt1}  td={td5}

A30 CLRi 0 0 0 0       N023 0 0  BUF  tripdt={tripdt1}  td={td5}

A34 0 N007 0 N006 0    N020 0 0  AND  tripdt={tripdt1}  td={td5}

A35 0 N020 0 N018 0    N017 0 0  OR  tripdt={tripdt1}  td={td5}

A36 0 N017 0 N019 0    N018 0 0  OR  tripdt={tripdt1}  td={td5}

M10 RC N001 VGND VGND NMOS1

M30 RC N024 VCC VCC PMOS1

D1 RC VCC DIO1

D2 VGND RC DIO1

R10 N001 N002 100

R30 N024 N029 100

R3 CGND VGND 1

E4 RCi 0 RC VGND {egain}

E7 N029 VCC N018 0 {vcc1}

E8 N002 VGND N030 0 {vcc1}

V1 DHIGH 0 DC 1

.MODEL NMOS1 NMOS ( LEVEL=3  W=500e-6  L=1E-6  VTO=1

+ VMAX=1E6  RS=10  RD=10  CJ=0.002  MJ=0.4 

+THETA=1E-6 ETA=0.01  KAPPA=2.2)

.MODEL PMOS1 PMOS ( LEVEL=3  W=500e-6  L=1E-6  VTO=-1 

+ VMAX=1E6  RS=10  RD=10  CJ=0.002  MJ=0.4 

+THETA=1E-6 ETA=0.01  KAPPA=2.2)

.MODEL DIO1 D (IS=10p RS=10 N=1.75 M=0.4 Cjo=6p TT=20n)

*

XOUT0  Qi  Q   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT1  QNi QN  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* (DUAL) RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

* Pulse Width Tw = R * C

* tpd R,A,B->Q     30n

* Tpulse 75n, C=0, Rext=5k

.SUBCKT 74HCT123A  A B CLR  CGND RC  Q QN  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param egain=1/{vcc1}

.param td5=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(2)*4.0/({vcc1}-0.5)*{speed1}

*

XINA    A Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB    B Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINCLR  CLR CLRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINRC1  RC RCi  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

* Model of a 74HCT123A derived  from SGS-Thomson data sheet.

* Helmut Sennewald, 13.9.2002

A4 DHIGH 0 N014 0 N004 N006 N005 0 DFLOP   tripdt={tripdt1}  td={td5}

A3 0 N015 N016 N023 0  N014 0 0 OR  tripdt={tripdt1}  td={td5}

A1 Ai 0 0 0 0          0 N015 0  SCHMITT  Vt=0.29 Vh=0.02  tripdt={tripdt1}  td={td5}

A2 Bi 0 0 0 0          N016 0 0  SCHMITT  Vt=0.29 Vh=0.02  tripdt={tripdt1}  td={td5}

A6 0 N008 0 N006 0     N007 0 0  AND  tripdt={tripdt1}  td={td5}

A5 0 N009 0 N007 0     N008 0 0  AND  tripdt={tripdt1}  td={td5}

A14 0 N003 0 N021 0    N004 0 0  AND  tripdt={tripdt1}  td={td2}

A13 0 N003 0 N005 0    0 N030 0  AND  tripdt={tripdt1}  td={td5}

A12 N005 0 0 0 0       N012 0 0  BUF  tripdt={tripdt1}  td={td5}

A21 0 N010 0 N011 0    0 N009 0  OR  tripdt={tripdt1}  td={td5}

A22 0 N005 0 N007 0    N010 0 0  OR  tripdt={tripdt1}  td={td5}

A11 0 N013 0 N012 0    0 N003 0  OR  tripdt={tripdt1}  td={td5}

A7 0 N007 0 N018 0     QNi Qi 0  AND  tripdt={tripdt1}  td={td5}

A20 RCi 0 0 0 0        N011 0 0  SCHMITT  tripdt={tripdt1}  td={td5}  Vt=0.66 Vh=0.2m 

A10 RCi 0 0 0 0        0 N013 0  SCHMITT  tripdt={tripdt1}  td={td5}  Vt=0.1 Vh=0.2m 

A32 0 N006 0 N021 0    N022 0 0  OR  tripdt={tripdt1}  td={td5}

A31 0 N022 0 N023 0    N021 0 0  OR  tripdt={tripdt1}  td={td2}

A33 N021 0 0 0 0       N019 0 0  BUF  tripdt={tripdt1}  td={td5}

A30 CLRi 0 0 0 0       N023 0 0  BUF  tripdt={tripdt1}  td={td5}

A34 0 N007 0 N006 0    N020 0 0  AND  tripdt={tripdt1}  td={td5}

A35 0 N020 0 N018 0    N017 0 0  OR  tripdt={tripdt1}  td={td5}

A36 0 N017 0 N019 0    N018 0 0  OR  tripdt={tripdt1}  td={td5}

M10 RC N001 VGND VGND NMOS1

M30 RC N024 VCC VCC PMOS1

D1 RC VCC DIO1

D2 VGND RC DIO1

R10 N001 N002 100

R30 N024 N029 100

R3 CGND VGND 1

E4 RCi 0 RC VGND {egain}

E7 N029 VCC N018 0 {vcc1}

E8 N002 VGND N030 0 {vcc1}

V1 DHIGH 0 DC 1

.MODEL NMOS1 NMOS ( LEVEL=3  W=500e-6  L=1E-6  VTO=1

+ VMAX=1E6  RS=10  RD=10  CJ=0.002  MJ=0.4 

+THETA=1E-6 ETA=0.01  KAPPA=2.2)

.MODEL PMOS1 PMOS ( LEVEL=3  W=500e-6  L=1E-6  VTO=-1 

+ VMAX=1E6  RS=10  RD=10  CJ=0.002  MJ=0.4 

+THETA=1E-6 ETA=0.01  KAPPA=2.2)

.MODEL DIO1 D (IS=10p RS=10 N=1.75 M=0.4 Cjo=6p TT=20n)

*

XOUT0  Qi  Q   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT1  QNi QN  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Tristate buffer

* Tpd 30n/11n/9n    15n

* Toe 41n/14n/12n   15n

* Tr 14n/5n/4n       5n

.SUBCKT 74HCT125  A OE Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(15-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(15+4-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A  Ai   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  OE OEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1   Ai  0 0 0 0  0  Yi 0  BUF  tripdt={tripdt1}  td={td1}  

AOE  OEi 0 0 0 0  OEn 0 0  BUF  tripdt={tripdt1}  td={td2}

*

XOUT  OEn Yi Y  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2-Schmitt-input NAND gate

* tpd 36n/13n/10n    20n

* tr 19n/7n/6n        7n

* VT+ 1.18/2.38/3.14

* VT- 0.63/1.67/2.26

.SUBCKT 74HCT132  A B Y  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(20-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A Ai  VCC VGND  74HCT_IN_S_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  B Bi  VCC VGND  74HCT_IN_S_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

A1  Ai Bi 0 0 0  Yi 0 0  AND  tripdt={tripdt1}  td={td1}  

*

XOUT  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 3 to 8 line decoder; low ouput

* A->Y Tpd 41n/15n/12n    20n   

* E->Y Tpd 47n/17n/14n    19n

* tr 19n/7n/6n             7n

.SUBCKT 74HCT138  A0 A1 A2 E1 E2 E3 Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(20-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(19-15)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A0 A0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  A1 A1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  A2 A2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  E1 E1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  E2 E2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  E3 E3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AE1  E1i 0 0 0 0  E1n 0 0  BUF  tripdt={tripdt1} 

AE2  E2i 0 0 0 0  E2n 0 0  BUF  tripdt={tripdt1} 

AE0  E1n E2n E3i 0 0  0 EN 0  AND  tripdt={tripdt1}  td={td2}

A0N  A0i 0 0 0 0  A0n 0 0  BUF  tripdt={tripdt1} 

A1N  A1i 0 0 0 0  A1n 0 0  BUF  tripdt={tripdt1} 

A2N  A2i 0 0 0 0  A2n 0 0  BUF  tripdt={tripdt1} 

AY0  A0n A1n A2n EN 0  Y0i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY1  A0i A1n A2n EN 0  Y1i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY2  A0n A1i A2n EN 0  Y2i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY3  A0i A1i A2n EN 0  Y3i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY4  A0n A1n A2i EN 0  Y4i 0 0  AND  tripdt={tripdt1}  td={td1}

AY5  A0i A1n A2i EN 0  Y5i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY6  A0n A1i A2i EN 0  Y6i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY7  A0i A1i A2i EN 0  Y7i 0 0  AND  tripdt={tripdt1}  td={td1} 

*

XOUT1  Y0i Y0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Y1i Y1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Y2i Y2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Y3i Y3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  Y4i Y4  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  Y5i Y5  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  Y6i Y6  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT8  Y7i Y7  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2 to 4 line decoder

* A->Y Tpd 39n/14n/11n     16n

* E->Y Tpd 33n/12n/10n     16n

* tr 19n/7n/6n

.SUBCKT 74HCT139  A0 A1 EN Y0 Y1 Y2 Y3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A0 A0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  A1 A1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  EN ENi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEN  ENi 0 0 0 0  ENn 0   0  BUF  tripdt={tripdt1}  td={td2}

A0N  A0i 0 0 0 0  A0n A0p 0  BUF  tripdt={tripdt1}  td={td1} 

A1N  A1i 0 0 0 0  A1n A1p 0  BUF  tripdt={tripdt1}  td={td1} 

AY0  A0n A1n ENn 0 0  Y0i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY1  A0p A1n ENn 0 0  Y1i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY2  A0n A1p ENn 0 0  Y2i 0 0  AND  tripdt={tripdt1}  td={td1} 

AY3  A0p A1p ENn 0 0  Y3i 0 0  AND  tripdt={tripdt1}  td={td1} 

*

XOUT1  Y0i Y0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Y1i Y1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Y2i Y2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Y3i Y3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 8 to 1 multiplexer

* In->Y Tpd 52n/19n/15n In-YN 58n/21n/17n   22n

* Sn->Y Tpd 61n/22n/18n Sn-YN 61n/22n/18n   25n

* En->Y Tpd 41n/15n/12n En-YN 47n/17n/14n   16n

* tr 19n/7n/6n                               7n

.SUBCKT 74HCT151  EN S0 S1 S2 I0 I1 I2 I3 I4 I5 I6 I7 Y W  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(22-10)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(25-10)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(16-10)*4.0/({vcc1}-0.5)*{speed1}

.param td5=1e-9*(2)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   EN ENi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1}

XIN2   S0 S0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   S1 S1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   S2 S2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   I0 I0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   I1 I1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   I2 I2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   I3 I3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   I4 I4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  I5 I5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN11  I6 I6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN12  I7 I7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEN  ENi 0 0 0 0  ENn 0   0  BUF  tripdt={tripdt1}  td={td4} 

AS0  S0i 0 0 0 0  S0n S0p 0  BUF  tripdt={tripdt1}  td={td3}

AS1  S1i 0 0 0 0  S1n S1p 0  BUF  tripdt={tripdt1}  td={td3}

AS2  S2i 0 0 0 0  S2n S2p 0  BUF  tripdt={tripdt1}  td={td3}

*

AI0  I0i 0 0 0 0  0 I0p 0  BUF  tripdt={tripdt1}  td={td2}

AI1  I1i 0 0 0 0  0 I1p 0  BUF  tripdt={tripdt1}  td={td2}

AI2  I2i 0 0 0 0  0 I2p 0  BUF  tripdt={tripdt1}  td={td2}

AI3  I3i 0 0 0 0  0 I3p 0  BUF  tripdt={tripdt1}  td={td2}

AI4  I4i 0 0 0 0  0 I4p 0  BUF  tripdt={tripdt1}  td={td2}

AI5  I5i 0 0 0 0  0 I5p 0  BUF  tripdt={tripdt1}  td={td2}

AI6  I6i 0 0 0 0  0 I6p 0  BUF  tripdt={tripdt1}  td={td2}

AI7  I7i 0 0 0 0  0 I7p 0  BUF  tripdt={tripdt1}  td={td2}

*

AY0  S0n S1n S2n ENn I0p  0 Y0i 0  AND  tripdt={tripdt1} 

AY1  S0p S1n S2n ENn I1p  0 Y1i 0  AND  tripdt={tripdt1} 

AY2  S0n S1p S2n ENn I2p  0 Y2i 0  AND  tripdt={tripdt1} 

AY3  S0p S1p S2n ENn I3p  0 Y3i 0  AND  tripdt={tripdt1} 

AY4  S0n S1n S2p ENn I4p  0 Y4i 0  AND  tripdt={tripdt1} 

AY5  S0p S1n S2p ENn I5p  0 Y5i 0  AND  tripdt={tripdt1} 

AY6  S0n S1p S2p ENn I6p  0 Y6i 0  AND  tripdt={tripdt1} 

AY7  S0p S1p S2p ENn I7p  0 Y7i 0  AND  tripdt={tripdt1} 

A1   Y0i Y1i Y2i Y3i 0    0 Yx  0  OR  tripdt={tripdt1}

A2   Y4i Y5i Y6i Y7i Yx   0 Yi  0  OR  tripdt={tripdt1}   td={td1}

A3   Yi  0   0   0   0    Wi 0  0  BUF  tripdt={tripdt1}  td={td5}

*

XOUT1  Yi Y  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Wi W  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Dual 4 to 1 multiplexer

* In->Y Tpd 47n/17n/14n    19n

* Sn->Y Tpd 50n/18n/14n    20n

* En->Y Tpd 33n/12n/10n    14n

* tr 19n/7n/6n              7n

.SUBCKT 74HCT153  S0 S1 EA I0A I1A I2A I3A EB I0B I1B I2B I3B YA YB  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(19-10)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(20-10)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(14-10)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   S0  S0i   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   S1  S1i   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   EA  EAi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   EB  EBi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   I0A I0Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   I1A I1Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   I2A I2Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   I3A I3Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   I0B I0Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  I1B I1Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN11  I2B I2Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN12  I3B I3Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEA  EAi 0 0 0 0  EAn 0 0  BUF  tripdt={tripdt1}  td={td4} 

AEB  EBi 0 0 0 0  EBn 0 0  BUF  tripdt={tripdt1}  td={td4} 

*

AS0  S0i 0 0 0 0  S0n S0p 0  BUF  tripdt={tripdt1}  td={td3}

AS1  S1i 0 0 0 0  S1n S1p 0  BUF  tripdt={tripdt1}  td={td3}

*

AI0A I0Ai 0 0 0 0  0 I0Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI1A I1Ai 0 0 0 0  0 I1Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI2A I2Ai 0 0 0 0  0 I2Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI3A I3Ai 0 0 0 0  0 I3Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI0B I0Bi 0 0 0 0  0 I0Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI1B I1Bi 0 0 0 0  0 I1Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI2B I2Bi 0 0 0 0  0 I2Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI3B I3Bi 0 0 0 0  0 I3Bp 0  BUF  tripdt={tripdt1}  td={td2}

*

AYA0  S0n S1n EAn I0Ap 0  0 Y0Ai 0  AND  tripdt={tripdt1} 

AYA1  S0p S1n EAn I1Ap 0  0 Y1Ai 0  AND  tripdt={tripdt1} 

AYA2  S0n S1p EAn I2Ap 0  0 Y2Ai 0  AND  tripdt={tripdt1} 

AYA3  S0p S1p EAn I3Ap 0  0 Y3Ai 0  AND  tripdt={tripdt1} 

AYA   Y0Ai Y1Ai Y2Ai Y3Ai 0  0 YAi 0  OR  tripdt={tripdt1}  td={td1}

*

AYB0  S0n S1n EBn I0Bp 0  0 Y0Bi 0  AND  tripdt={tripdt1} 

AYB1  S0p S1n EBn I1Bp 0  0 Y1Bi 0  AND  tripdt={tripdt1} 

AYB2  S0n S1p EBn I2Bp 0  0 Y2Bi 0  AND  tripdt={tripdt1} 

AYB3  S0p S1p EBn I3Bp 0  0 Y3Bi 0  AND  tripdt={tripdt1} 

AYB   Y0Bi Y1Bi Y2Bi Y3Bi 0  0 YBi 0  OR  tripdt={tripdt1}  td={td1}

*

XOUT1  YAi YA  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  YBi YB  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Quad 2 to 1 multiplexer

* In->Y Tpd 36n/13n/10n     16n

* Sn->Y Tpd 41n/15n/12n     22n

* En->Y Tpd 39n/14n/11n     15n

* tr 19n/7n/6n               7n

.SUBCKT 74HCT157  EN S I0A I0B I1A I1B I2A I2B I3A I3B Y0 Y1 Y2 Y3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(16-10)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(22-10)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(15-10)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  EN ENi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  S Si      VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  I0A I0Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  I1A I1Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  I2A I2Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  I3A I3Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7  I0B I0Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8  I1B I1Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9  I2B I2Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10 I3B I3Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEN  ENi 0 0 0 0  ENn 0  0  BUF  tripdt={tripdt1}  td={td4} 

AS   Si  0 0 0 0  Sn  Sp 0  BUF  tripdt={tripdt1}  td={td3}

*

AI0A I0Ai 0 0 0 0  0 I0Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI1A I1Ai 0 0 0 0  0 I1Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI2A I2Ai 0 0 0 0  0 I2Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI3A I3Ai 0 0 0 0  0 I3Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI0B I0Bi 0 0 0 0  0 I0Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI1B I1Bi 0 0 0 0  0 I1Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI2B I2Bi 0 0 0 0  0 I2Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI3B I3Bi 0 0 0 0  0 I3Bp 0  BUF  tripdt={tripdt1}  td={td2}

*

AY0A  Sn ENn I0Ap 0 0  0 Y0Ai 0  AND  tripdt={tripdt1} 

AY0B  Sp ENn I0Bp 0 0  0 Y0Bi 0  AND  tripdt={tripdt1}

AY0   Y0Ai Y0Bi 0 0 0  0 Y0i  0  OR  tripdt={tripdt1}  td={td1}

*

AY1A  Sn ENn I1Ap 0 0  0 Y1Ai 0  AND  tripdt={tripdt1} 

AY1B  Sp ENn I1Bp 0 0  0 Y1Bi 0  AND  tripdt={tripdt1}

AY1   Y1Ai Y1Bi 0 0 0  0 Y1i  0  OR  tripdt={tripdt1}  td={td1}

*

AY2A  Sn ENn I2Ap 0 0  0 Y2Ai 0  AND  tripdt={tripdt1} 

AY2B  Sp ENn I2Bp 0 0  0 Y2Bi 0  AND  tripdt={tripdt1}

AY2   Y2Ai Y2Bi 0 0 0  0 Y2i  0  OR  tripdt={tripdt1}  td={td1}

*

AY3A  Sn ENn I3Ap 0 0  0 Y3Ai 0  AND  tripdt={tripdt1} 

AY3B  Sp ENn I3Bp 0 0  0 Y3Bi 0  AND  tripdt={tripdt1}

AY3   Y3Ai Y3Bi 0 0 0  0 Y3i  0  OR  tripdt={tripdt1}  td={td1}

*

XOUT1  Y0i Y0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Y1i Y1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Y2i Y2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Y3i Y3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 4 bit counter with asynchronous reset

* CP->Qn Tpd 61n/22n/18n    23n

* CP->Tc Tpd 69n/25n/20n    28n

* MR->Qn Tpd 63n/23n/18n    29n

* MR->TC Tpd 63n/23n/18n    30n

* CET->TC Tpd 33n/12n/10n   17n

* CP Tw 22n/8n/6n            7n

* MR Tw 19n/7n/6n           10n

* MR->CP Trem 19n/7n/6n      6n

* Tr/Tf 19n/7n/6n            7n

.SUBCKT 74HCT161  MR PE CEP CET CP D0 D1 D2 D3 Q0 Q1 Q2 Q3 TC  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(23-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(29-23)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(17-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(10)*4.0/({vcc1}-0.5)*{speed1}

*.param td5=1e-9*(25-23)*4.0/({vcc1}-0.5)*{speed1}

.param td5=1e-9*(2)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  MR MRi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  PE PEi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  CEP CEPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  CET CETi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  CP CPi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  D0 D0i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7  D1 D1i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8  D2 D2i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9  D3 D3i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

XU  MRi PEi CEPi CETi CPi D0i D1i D2i D3i Q0i Q1i Q2i Q3i TCi  74HCT161_i  tripdt2={tripdt1} td1a={td1} td2a={td2} td3a={td3} td4a={td4} td5a={td5}

*

*

XOUT1  Q0i Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q1i Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Q2i Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Q3i Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  TCi TC  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

.SUBCKT 74HCT161_i  MR PE CEP CET CP D0 D1 D2 D3 Q0 Q1 Q2 Q3 TC  tripdt1={tripdt2} td1b={td1a} td2b={td2a} td3b={td3a} td4b={td4a} td5b={td5a}

AMRN    mr   0   0   0   0   mrn  0   0  BUF  tripdt={tripdt1}  td={td2b}

ACPTN   cep  cet 0   0   0   cptn 0   0  AND  tripdt={tripdt1} 

ACP     cp   0   0   0   0   0  cpi   0  BUF  tripdt={tripdt1}

ACET    cet  0   0   0   0   0 cetp   0  BUF  tripdt={tripdt1}  td={td3b}

*

APEN    pe   0   0   0   0   pen  pei 0  BUF  tripdt={tripdt1}

*

ANOR0   cptn 0   0   0   0   n0   0   0  BUF  tripdt={tripdt1} 

ANOR1   cptn q0n 0   0   0   n1   0   0  OR  tripdt={tripdt1} 

ANOR2   cptn q0n q1n 0   0   n2   0   0  OR  tripdt={tripdt1} 

ANOR3   cptn q0n q1n q2n 0   n3   0   0  OR  tripdt={tripdt1} 

*

AEXR0   n0   q0n 0   0   0   x0   0   0  XOR  tripdt={tripdt1}  

AEXR1   n1   q1n 0   0   0   x1   0   0  XOR  tripdt={tripdt1}  

AEXR2   n2   q2n 0   0   0   x2   0   0  XOR  tripdt={tripdt1} 

AEAND   n3   q3n 0   0   0   0    x3a 0  AND  tripdt={tripdt1}

AENOR   n3   q3n 0   0   0   x3b  0   0  OR  tripdt={tripdt1}

AEOR    x3a  x3b 0   0   0   0    x3  0  OR  tripdt={tripdt1}  

*

AAND0a  d0   pen 0   0   0   0    a0a 0  AND  tripdt={tripdt1}

AAND0b  x0   pei 0   0   0   0    a0b 0  AND  tripdt={tripdt1}

AORD    a0a  a0b 0   0   0   0    d0f 0  OR  tripdt={tripdt1}  td={td4b}

*

AAND1a  d1   pen 0   0   0   0    a1a 0  AND  tripdt={tripdt1}

AAND1b  x1   pei 0   0   0   0    a1b 0  AND  tripdt={tripdt1}

AOR1D   a1a  a1b 0   0   0   0    d1f 0  OR  tripdt={tripdt1}  td={td4b}

*

AAND2a  d2   pen 0   0   0   0    a2a 0  AND  tripdt={tripdt1}

AAND2b  x2   pei 0   0   0   0    a2b 0  AND  tripdt={tripdt1}

AOR2D   a2a  a2b 0   0   0   0    d2f 0  OR  tripdt={tripdt1}  td={td4b}

*

AAND3a  d3   pen 0   0   0   0    a3a 0  AND  tripdt={tripdt1}

AAND3b  x3   pei 0   0   0   0    a3b 0  AND  tripdt={tripdt1}

AOR3D   a3a  a3b 0   0   0   0    d3f 0  OR  tripdt={tripdt1}  td={td4b}

*

ANDTC   cetp  q0  q1  q2  q3  0    tc  0  AND  tripdt={tripdt1}  td={td5b}

*

AFF0    d0f  0   cpi 0  mrn  q0n  q0  0  DFLOP  tripdt={tripdt1}  td={td1b}

AFF1    d1f  0   cpi 0  mrn  q1n  q1  0  DFLOP  tripdt={tripdt1}  td={td1b}

AFF2    d2f  0   cpi 0  mrn  q2n  q2  0  DFLOP  tripdt={tripdt1}  td={td1b}

AFF3    d3f  0   cpi 0  mrn  q3n  q3  0  DFLOP  tripdt={tripdt1}  td={td1b}

*

*ABUF0  q0i 0 0 0 0  0 q0 0  BUF  tripdt={tripdt1}

*ABUF1  q1i 0 0 0 0  0 q1 0  BUF  tripdt={tripdt1}

*ABUF2  q2i 0 0 0 0  0 q2 0  BUF  tripdt={tripdt1}

*ABUF3  q3i 0 0 0 0  0 q3 0  BUF  tripdt={tripdt1}

.ends 

*

*

*

* 4 bit counter with synchronous reset

* CP->Qn Tpd 55n/20n/18n     23n

* CP->Tc Tpd 69n/25n/20n     29n

* CET->TC Tpd 36n/13n/10n    17n

* MR,Dn->CP Ts 17n/6n/5n      9n

* PE->CP Ts 22n/8n/6n        11n

* CEP,CET->CP Ts 58n/21n/17n 24n

* CEP,CET,PE,MR,CET,CEP->CP Th -14n/-5n/-4n  -5n

* CP Tw 17n/6n/5n             6n

* Tr/Tf 19n/7n/6n             7n

.SUBCKT 74HCT163  MR PE CEP CET CP D0 D1 D2 D3 Q0 Q1 Q2 Q3 TC  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(23-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(17-29+23-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(10)*4.0/({vcc1}-0.5)*{speed1}

.param td5=1e-9*(29-23)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  MR MRi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  PE PEi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  CEP CEPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  CET CETi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  CP CPi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  D0 D0i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7  D1 D1i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8  D2 D2i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9  D3 D3i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

XU  MRi PEi CEPi CETi CPi D0i D1i D2i D3i Q0i Q1i Q2i Q3i TCi  74HCT163_i  tripdt2={tripdt1}  td1a={td1} td3a={td3} td4a={td4} td5a={td5}

*

XOUT1  Q0i Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q1i Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Q2i Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Q3i Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  TCi TC  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

*

.ends

*

*

.SUBCKT 74HCT163_i  MR PE CEP CET CP D0 D1 D2 D3 Q0 Q1 Q2 Q3 TC  tripdt1={tripdt2} td1b={td1a} td3b={td3a} td4b={td4a} td5b={td5a}

AMRN    mr   0   0   0   0   mrn  0   0  BUF  tripdt={tripdt1} 

ACPTN   cep  cet 0   0   0   cptn 0   0  AND  tripdt={tripdt1}  

ACP     cp   0   0   0   0   0    cpi 0  BUF  tripdt={tripdt1}

ACET    cet  0   0   0   0   0 cetp   0  BUF  tripdt={tripdt1}  td={td3b}

*

APEN    pe   mrn 0   0   0   pen  0   0  OR  tripdt={tripdt1}

APEP    pen  mrn 0   0   0   pei  0   0  OR  tripdt={tripdt1}

*

ANOR0   cptn 0   0   0   0   n0   0   0  BUF  tripdt={tripdt1} 

ANOR1   cptn q0n 0   0   0   n1   0   0  OR  tripdt={tripdt1} 

ANOR2   cptn q0n q1n 0   0   n2   0   0  OR  tripdt={tripdt1} 

ANOR3   cptn q0n q1n q2n 0   n3   0   0  OR  tripdt={tripdt1} 

*

AEXR0   n0   q0n 0   0   0   x0   0   0  XOR  tripdt={tripdt1}  

AEXR1   n1   q1n 0   0   0   x1   0   0  XOR  tripdt={tripdt1}  

AEXR2   n2   q2n 0   0   0   x2   0   0  XOR  tripdt={tripdt1}  

AEAND   n3   q3n 0   0   0   0    x3a 0  AND  tripdt={tripdt1}

AENOR   n3   q3n 0   0   0   x3b  0   0  OR  tripdt={tripdt1}

AEOR    x3a  x3b 0   0   0   0    x3  0  OR  tripdt={tripdt1}  

*

AAND0a  d0   pen 0   0   0   0    a0a 0  AND  tripdt={tripdt1}

AAND0b  x0   pei 0   0   0   0    a0b 0  AND  tripdt={tripdt1}

AORD    a0a  a0b 0   0   0   0    d0f 0  OR  tripdt={tripdt1}  td={td4b}

*

AAND1a  d1   pen 0   0   0   0    a1a 0  AND  tripdt={tripdt1}

AAND1b  x1   pei 0   0   0   0    a1b 0  AND  tripdt={tripdt1}

AOR1D   a1a  a1b 0   0   0   0    d1f 0  OR  tripdt={tripdt1}  td={td4b}

*

AAND2a  d2   pen 0   0   0   0    a2a 0  AND  tripdt={tripdt1}

AAND2b  x2   pei 0   0   0   0    a2b 0  AND  tripdt={tripdt1}

AOR2D   a2a  a2b 0   0   0   0    d2f 0  OR  tripdt={tripdt1}  td={td4b}

*

AAND3a  d3   pen 0   0   0   0    a3a 0  AND  tripdt={tripdt1}

AAND3b  x3   pei 0   0   0   0    a3b 0  AND  tripdt={tripdt1}

AOR3D   a3a  a3b 0   0   0   0    d3f 0  OR  tripdt={tripdt1}  td={td4b}

*

ANDTC   cetp  q0 q1  q2  q3   0    tc  0  AND  tripdt={tripdt1}  td={td5b}  

*

AFF0    d0f  0   cpi 0  0    q0n  q0  0  DFLOP  tripdt={tripdt1}  td={td1b}

AFF1    d1f  0   cpi 0  0    q1n  q1  0  DFLOP  tripdt={tripdt1}  td={td1b}

AFF2    d2f  0   cpi 0  0    q2n  q2  0  DFLOP  tripdt={tripdt1}  td={td1b}

AFF3    d3f  0   cpi 0  0    q3n  q3  0  DFLOP  tripdt={tripdt1}  td={td1b}

*

*ABUF0  q0i 0 0 0 0  0 q0 0  BUF  tripdt={tripdt1}

*ABUF1  q1i 0 0 0 0  0 q1 0  BUF  tripdt={tripdt1}

*ABUF2  q2i 0 0 0 0  0 q2 0  BUF  tripdt={tripdt1}

*ABUF3  q3i 0 0 0 0  0 q3 0  BUF  tripdt={tripdt1}

.ends 

*

*

*

* 8 bit serial-in/parallel-out shift register

* CP->Qn Tpd 41n/15n/12n   17n

* MR->Qn Tpd 39n/14n/11n   19n

* Dn->CP Ts 8n/3n/2n        6n

* Dn->CP Th -6n/-2n/-2n    -2n

* CP Tw 14n/5n/4n           7n

* MR Tw 17n/6n/5n          10n

* MR->CP Trem 17n/6n/5n     7n

* Tr/Tf 19n/7n/6n           7n

.SUBCKT 74HCT164  CP MR DSA DSB Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(17-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  CP CPi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  MR MRi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  DSA DSAi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  DSB DSBi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AMR  MRi  0    0 0 0  MRn 0  0  BUF  tripdt={tripdt1}

ADI  DSAi DSBi 0 0 0  0   Di 0  AND  tripdt={tripdt1}

*

AFF0  Di  0  CPi 0  MRn 0 Q0i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF1  Q0i 0  CPi 0  MRn 0 Q1i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF2  Q1i 0  CPi 0  MRn 0 Q2i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF3  Q2i 0  CPi 0  MRn 0 Q3i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF4  Q3i 0  CPi 0  MRn 0 Q4i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF5  Q4i 0  CPi 0  MRn 0 Q5i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF6  Q5i 0  CPi 0  MRn 0 Q6i  0  DFLOP  tripdt={tripdt1}  td={td1}

AFF7  Q6i 0  CPi 0  MRn 0 Q7i  0  DFLOP  tripdt={tripdt1}  td={td1}

*

XOUT1  Q0i Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q1i Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Q2i Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Q3i Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  Q4i Q4  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  Q5i Q5  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  Q6i Q6  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT8  Q7i Q7  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 8 bit parallel-in/serial-out shift register

* CP,CE->Qn Tpd 52n/19n/15n   20n

* PL->Qn Tpd 50n/18n/14n      20n

* Dn->CP,CE Ts 11n/4n/3n       2n

* Dn->PL Ts 22n/8n/6n         10n

* CP Tw 17n/6n/5n              6n

* PL Tw 14n/5n/4n              9n

* PL->CP,CE Trem 22n/8n/6n     8n

* Tr/Tf 19n/7n/6n              7n

.SUBCKT 74HCT165  PL CE CP DS D0 D1 D2 D3 D4 D5 D6 D7 Q7 Q7B  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(20-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(10)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   PL PLi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   CE CEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   CP CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   DS DSi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   D0 D0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   D1 D1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   D2 D2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   D3 D3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   D4 D4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  D5 D5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN11  D6 D6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN12  D7 D7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

APL  PLi 0   0   0 0  PLn PLp 0  BUF  tripdt={tripdt1}

ACE  CEi 0   0   0 0  CEn 0   0  BUF  tripdt={tripdt1}

ACP  CPi 0   0   0 0  CPn 0   0  BUF  tripdt={tripdt1}

ADS  DSi 0   0   0 0  0   DSp 0  BUF  tripdt={tripdt1}

ACK  CEn CPn PLp 0 0  CKi 0   0  AND  tripdt={tripdt1}

*

AS0  PLn D0i 0   0   0    S0n S0p 0  AND  tripdt={tripdt1}

AR0  PLn S0n 0   0   0    0   R0p 0  AND  tripdt={tripdt1}

AF0  DSp 0   CKi S0p R0p  0   Q0p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS1  PLn D1i 0   0   0    S1n S1p 0  AND  tripdt={tripdt1}

AR1  PLn S1n 0   0   0    0   R1p 0  AND  tripdt={tripdt1}

AF1  Q0p 0   CKi S1p R1p  0   Q1p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS2  PLn D2i 0   0   0    S2n S2p 0  AND  tripdt={tripdt1}

AR2  PLn S2n 0   0   0    0   R2p 0  AND  tripdt={tripdt1}

AF2  Q1p 0   CKi S2p R2p  0   Q2p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS3  PLn D3i 0   0   0    S3n S3p 0  AND  tripdt={tripdt1}

AR3  PLn S3n 0   0   0    0   R3p 0  AND  tripdt={tripdt1}

AF3  Q2p 0   CKi S3p R3p  0   Q3p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS4  PLn D4i 0   0   0    S4n S4p 0  AND  tripdt={tripdt1}

AR4  PLn S4n 0   0   0    0   R4p 0  AND  tripdt={tripdt1}

AF4  Q3p 0   CKi S4p R4p  0   Q4p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS5  PLn D5i 0   0   0    S5n S5p 0  AND  tripdt={tripdt1}

AR5  PLn S5n 0   0   0    0   R5p 0  AND  tripdt={tripdt1}

AF5  Q4p 0   CKi S5p R5p  0   Q5p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS6  PLn D6i 0   0   0    S6n S6p 0  AND  tripdt={tripdt1}

AR6  PLn S6n 0   0   0    0   R6p 0  AND  tripdt={tripdt1}

AF6  Q5p 0   CKi S6p R6p  0   Q6p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AS7  PLn D7i 0   0   0    S7n S7p 0  AND  tripdt={tripdt1}

AR7  PLn S7n 0   0   0    0   R7p 0  AND  tripdt={tripdt1}

AF7  Q6p 0   CKi S7p R7p  Q7n Q7p 0  DFLOP  tripdt={tripdt1}  td={td1}

*

XOUT1  Q7p Q7   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q7n Q7B  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 8 bit parallel-in/serial-out shift register

* CP->Qn Tpd 50n/18n/14n      23n

* MR->Qn Tpd 47n/17n/14n      22n

* Dn,CE->CP Ts 14n/5n/4n       8n

* Dn,CE->CP Th -8n/-3n/-2n    -3n

* PE->CP Ts 33n/12n/10n       15n

* PE->CP Th -28n/-10n/-8n    -13n

* CP Tw 17n/6n/5n              9n

* MR Tw 25n/9n/7n             11n

* MR->CP Trem -19n/-7n/-6n    -7n

* Tr/Tf 19n/7n/6n              7n

.SUBCKT 74HCT166  MR PE CE CP DS D0 D1 D2 D3 D4 D5 D6 D7 Q7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(23-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   MR MRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   PE PEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   CE CEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   CP CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   DS DSi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   D0 D0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   D1 D1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   D2 D2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   D3 D3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  D4 D4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN11  D5 D5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN12  D6 D6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN13  D7 D7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEP  CEi CPi 0 0 0  0   CKi 0  OR  tripdt={tripdt1}

APE  PEi 0   0 0 0  PEn PEp 0  BUF  tripdt={tripdt1} 

AMR  MRi 0   0 0 0  MRn 0   0  BUF  tripdt={tripdt1}   

*

AL0  PEn D0i 0 0 0  0 DL0 0  AND  tripdt={tripdt1}

AS0  PEp DSi 0 0 0  0 DS0 0  AND  tripdt={tripdt1}

AD0  DL0 DS0 0 0 0  0 D0p 0  OR  tripdt={tripdt1}

AF0  D0p 0   CKi 0 MRn  0 Q0p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AL1  PEn D1i 0 0 0  0 DL1 0  AND  tripdt={tripdt1}

AS1  PEp Q0p 0 0 0  0 DS1 0  AND  tripdt={tripdt1}

AD1  DL1 DS1 0 0 0  0 D1p 0  OR  tripdt={tripdt1}

AF1  D1p 0 CKi 0 MRn  0 Q1p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AL2  PEn D2i 0 0 0  0 DL2 0  AND  tripdt={tripdt1}

AS2  PEp Q1p 0 0 0  0 DS2 0  AND  tripdt={tripdt1}

AD2  DL2 DS2 0 0 0  0 D2p 0  OR  tripdt={tripdt1}

AF2  D2p 0 CKi 0 MRn  0 Q2p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AL3  PEn D3i 0 0 0  0 DL3 0  AND  tripdt={tripdt1}

AS3  PEp Q2p 0 0 0  0 DS3 0  AND  tripdt={tripdt1}

AD3  DL3 DS3 0 0 0  0 D3p 0  OR  tripdt={tripdt1}

AF3  D3p 0 CKi 0 MRn  0 Q3p 0  DFLOP  tripdt={tripdt1}  td={td2}

* 

AL4  PEn D4i 0 0 0  0 DL4 0  AND  tripdt={tripdt1}

AS4  PEp Q3p 0 0 0  0 DS4 0  AND  tripdt={tripdt1}

AD4  DL4 DS4 0 0 0  0 D4p 0  OR  tripdt={tripdt1}

AF4  D4p 0 CKi 0 MRn  0 Q4p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AL5  PEn D5i 0 0 0  0 DL5 0  AND  tripdt={tripdt1}

AS5  PEp Q4p 0 0 0  0 DS5 0  AND  tripdt={tripdt1}

AD5  DL5 DS5 0 0 0  0 D5p 0  OR  tripdt={tripdt1}

AF5  D5p 0 CKi 0 MRn  0 Q5p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AL6  PEn D6i 0 0 0  0 DL6 0  AND  tripdt={tripdt1}

AS6  PEp Q5p 0 0 0  0 DS6 0  AND  tripdt={tripdt1}

AD6  DL6 DS6 0 0 0  0 D6p 0  OR  tripdt={tripdt1}

AF6  D6p 0 CKi 0 MRn  0 Q6p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

AL7  PEn D7i 0 0 0  0 DL7 0  AND  tripdt={tripdt1}

AS7  PEp Q6p 0 0 0  0 DS7 0  AND  tripdt={tripdt1}

AD7  DL7 DS7 0 0 0  0 D7p 0  OR  tripdt={tripdt1}

AF7  D7p 0 CKi 0 MRn  0 Q7p 0  DFLOP  tripdt={tripdt1}  td={td1}

*

XOUT  Q7p Q7  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 4 bit parallel-in/parallel-out shift register

* CP->Qn Tpd 47n/17n/14n       18n

* MR->Qn Tpd 39nn/14n/11n      18n

* Dn->CP Ts 17n/6n/5n           7n

* Dn->CP Th -14n/-5n/-4n       -7n

* S0,S1->CP Ts 22n/8n/6n       10n    

* S0,S1->CP Th -11n/-4n/-3n    -5n

* Dsr,Dsl->CP Ts 19n/7n/6n      7n

* Dsr,Dsl->Cp Th -17n/-6n/-5n  -7n

* MR->CP Trem 17n/6n/5n         6n

* CP Tw 17n/6n/5n               7n

* MR Tw 17n/6n/5n               7n

* Qn Tr/Tf 19n/7n/6n            7n

.SUBCKT 74HCT194  MR S0 S1 CP DSR D0 D1 D2 D3 DSL Q0 Q1 Q2 Q3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(18-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(18-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(6+5)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   MR MRi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   S0 S0i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   S1 S1i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   CP CPi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   DSR DSRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   DSL DSLi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   D0 D0i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   D1 D1i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   D2 D2i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  D3 D3i    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AS0  S0i 0 0 0 0  S0n S0p 0  OR  tripdt={tripdt1}

AS1  S1i 0 0 0 0  S1n S1p 0  BUF  tripdt={tripdt1} 

AMR  MRi 0 0 0 0  MRn 0   0  BUF  tripdt={tripdt1}  td={td3}   

ACK  CPi 0 0 0 0  0   CKi 0  BUF  tripdt={tripdt1}  td={td1}

*

*    S1 S0 

*    H  H   load

*    L  H   shift right

*    H  L   shift left

*    L  L   hold

*

A0a  S1p S0p D0i  0   0  0 Y0a 0  AND  tripdt={tripdt1}

A0b  S1n S0p DSRi 0   0  0 Y0b 0  AND  tripdt={tripdt1}

A0c  S1p S0n Q1p  0   0  0 Y0c 0  AND  tripdt={tripdt1}

A0d  S1n S0n Q0p  0   0  0 Y0d 0  AND  tripdt={tripdt1}

AD0  Y0a Y0b Y0c  Y0d 0  0 D0p 0  OR   tripdt={tripdt1}  td={td4}

AF0  D0p 0  CKi   0 MRn  0 Q0p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

A1a  S1p S0p D1i  0   0  0 Y1a 0  AND  tripdt={tripdt1}

A1b  S1n S0p Q0p  0   0  0 Y1b 0  AND  tripdt={tripdt1}

A1c  S1p S0n Q2p  0   0  0 Y1c 0  AND  tripdt={tripdt1}

A1d  S1n S0n Q1p  0   0  0 Y1d 0  AND  tripdt={tripdt1}

AD1  Y1a Y1b Y1c  Y1d 0  0 D1p 0  OR   tripdt={tripdt1}  td={td4}

AF1  D1p 0  CKi   0 MRn  0 Q1p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

A2a  S1p S0p D2i  0   0  0 Y2a 0  AND  tripdt={tripdt1}

A2b  S1n S0p Q1p  0   0  0 Y2b 0  AND  tripdt={tripdt1}

A2c  S1p S0n Q3p  0   0  0 Y2c 0  AND  tripdt={tripdt1}

A2d  S1n S0n Q2p  0   0  0 Y2d 0  AND  tripdt={tripdt1}

AD2  Y2a Y2b Y2c  Y2d 0  0 D2p 0  OR   tripdt={tripdt1}  td={td4}

AF2  D2p 0  CKi   0 MRn  0 Q2p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

A3a  S1p S0p D3i  0   0  0 Y3a 0  AND  tripdt={tripdt1}

A3b  S1n S0p Q2p  0   0  0 Y3b 0  AND  tripdt={tripdt1}

A3c  S1p S0n DSLi 0   0  0 Y3c 0  AND  tripdt={tripdt1}

A3d  S1n S0n Q3p  0   0  0 Y3d 0  AND  tripdt={tripdt1}

AD3  Y3a Y3b Y3c  Y3d 0  0 D3p 0  OR  tripdt={tripdt1}  td={td4}

AF3  D3p 0  CKi   0 MRn  0 Q3p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

XOUT1  Q0p Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q1p Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Q2p Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Q3p Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 4 bit parallel-in/parallel-out shift register

* CP->Qn Tpd 50n/18n/14n         18n

* MR->Qn Tpd 41nn/15n/12n        17n

* J->CP Ts 33n/12n/10n           12n

* K,PE,Dn->CP Ts 25n/9n/7n       12n

* J,K,PE,Dn->CP Th -8n/-3n/-2n   -5n

* MR->CP Trem 17n/6n/5n           6n

* CP Tw 17n/6n/5n                 6n

* MR Tw 11n/4n/3n                 6n

* Qn Tr/Tf 19n/7n/6n              7n

.SUBCKT 74HCT195  MR PE CP J K D0 D1 D2 D3 Q0 Q1 Q2 Q3 Q3B  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(18-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(17-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(12+6)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   MR MRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   PE PEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   CP CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   J Ji    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   K Ki    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   D0 D0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   D1 D1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   D2 D2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   D3 D3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AMR  MRi 0 0 0 0  MRn 0   0  BUF  tripdt={tripdt1}  td={td3}   

APE  PE  0 0 0 0  PEn PEp 0  BUF  tripdt={tripdt1}

ACK  CPi 0 0 0 0  0   CKi 0  BUF  tripdt={tripdt1}  td={td1}

*

*    J  K* 

*    H  H   shift, set first stage       H   q0 q1 q2

*    L  L   shift, reset first stage     L   q0 q1 q2

*    H  L   shift, toggle first stage    q0\ q0 q1 q2 

*    L  H   shift, retain first stage    q0  q0 q1 q2 

*

A0a  PEp Q0n Ji  0 0    Y0a 0 0  AND  tripdt={tripdt1}

A0b  PEp Q0p Ki  0 0    Y0b 0 0  AND  tripdt={tripdt1}

A0c  PEn D0i 0   0 0    Y0c 0 0  AND  tripdt={tripdt1}

AD0  Y0a Y0b Y0c 0 0    D0n 0 0  AND  tripdt={tripdt1}  td={td4} 

AF0  D0n 0   CKi 0 MRn  Q0n Q0p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

A1a  PEp Q0p 0   0 0    Y1a 0 0  AND  tripdt={tripdt1}

A1b  PEn D1i 0   0 0    Y1b 0 0  AND  tripdt={tripdt1}

AD1  Y1a Y1b 0   0 0    D1n 0 0  AND  tripdt={tripdt1}  td={td4} 

AF1  D1n 0   CKi 0 MRn  Q1n Q1p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

A2a  PEp Q1p 0   0 0    Y2a 0 0  AND  tripdt={tripdt1}

A2b  PEn D2i 0   0 0    Y2b 0 0  AND  tripdt={tripdt1}

AD2  Y2a Y2b 0   0 0    D2n 0 0  AND  tripdt={tripdt1}  td={td4} 

AF2  D2n 0   CKi 0 MRn  Q2n Q2p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

A3a  PEp Q2p 0   0 0    Y3a 0 0  AND  tripdt={tripdt1}

A3b  PEn D3i 0   0 0    Y3b 0 0  AND  tripdt={tripdt1}

AD3  Y3a Y3b 0   0 0    D3n 0 0  AND  tripdt={tripdt1}  td={td4} 

AF3  D3n 0   CKi 0 MRn  Q3n Q3p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

XOUT1  Q0p Q0   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q1p Q1   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Q2p Q2   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Q3p Q3   VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  Q3n Q3B  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

*  3 to 8 line decoder; high ouput

* A->Y Tpd 47n/17n/14n     21n

* E->Y Tpd 50n/19n/15n     22n

* tr 19n/7n/6n              7n

.SUBCKT 74HCT238  A0 A1 A2 E1 E2 e3 Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(21-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(22-21)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A0 A0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  A1 A1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  A2 A2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  E1 E1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  E2 E2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  E3 E3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AE1  E1i 0 0 0 0  E1n 0 0  BUF  tripdt={tripdt1} 

AE2  E2i 0 0 0 0  E2n 0 0  BUF  tripdt={tripdt1} 

AE0  E1n E2n E3i 0 0  0 EN 0  AND  tripdt={tripdt1}  td={td2}

*

A0N  A0i 0 0 0 0  A0n 0 0  BUF  tripdt={tripdt1} 

A1N  A1i 0 0 0 0  A1n 0 0  BUF  tripdt={tripdt1} 

A2N  A2i 0 0 0 0  A2n 0 0  BUF  tripdt={tripdt1} 

*

AY0  A0n A1n A2n EN 0  0 Y0i 0  AND  tripdt={tripdt1}  td={td1} 

AY1  A0i A1n A2n EN 0  0 Y1i 0  AND  tripdt={tripdt1}  td={td1} 

AY2  A0n A1i A2n EN 0  0 Y2i 0  AND  tripdt={tripdt1}  td={td1} 

AY3  A0i A1i A2n EN 0  0 Y3i 0  AND  tripdt={tripdt1}  td={td1} 

AY4  A0n A1n A2i EN 0  0 Y4i 0  AND  tripdt={tripdt1}  td={td1}

AY5  A0i A1n A2i EN 0  0 Y5i 0  AND  tripdt={tripdt1}  td={td1} 

AY6  A0n A1i A2i EN 0  0 Y6i 0  AND  tripdt={tripdt1}  td={td1} 

AY7  A0i A1i A2i EN 0  0 Y7i 0  AND  tripdt={tripdt1}  td={td1} 

*

XOUT1  Y0i Y0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Y1i Y1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Y2i Y2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Y3i Y3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  Y4i Y4  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  Y5i Y5  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  Y6i Y6  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT8  Y7i Y7  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Bidirectional octal buffer with 3-state

* An->Bn, Bn->An Tpd 25n/9n/7n    12n

* OE->An,Bn Ton 30n/11n/9n        16n    

* OE->An,Bn Toff 41n/15n/12n      16n    

* An, Bn Tr/Tf 14n/5n/4n           5n

* Output type is bus driver

.SUBCKT 74HCT245  OE DR A0 A1 A2 A3 A4 A5 A6 A7 B0 B1 B2 B3 B4 B5 B6 B7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(12-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(16-3)*4.0/({vcc1}-0.5)*{speed1}

*

XINO   OE OEi  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND   DR DRi  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

XINA0  A0 A0i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINA1  A1 A1i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINA2  A2 A2i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINA3  A3 A3i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINA4  A4 A4i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINA5  A5 A5i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINA6  A6 A6i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1}

XINA7  A7 A7i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

XINB0  B0 B0i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB1  B1 B1i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB2  B2 B2i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB3  B3 B3i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB4  B4 B4i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB5  B5 B5i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB6  B6 B6i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINB7  B7 B7i  VCC VGND  74HCT_IN_0  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AOE  OEi 0      0 0 0  OEn  0    0  BUF  tripdt={tripdt1}  td={td2}    

ADR  DRi 0      0 0 0  DRn  DRp  0  BUF  tripdt={tripdt1}  td={td2}  

AEA  OEn DRp 0 0 0  0   EAp 0  AND  tripdt={tripdt1} 

AEB  OEn DRn 0 0 0  0   EBp 0  AND  tripdt={tripdt1} 

*

AA0  A0i 0 0 0 0  0 A0p 0  BUF  tripdt={tripdt1}  td={td1} 

AA1  A1i 0 0 0 0  0 A1p 0  BUF  tripdt={tripdt1}  td={td1} 

AA2  A2i 0 0 0 0  0 A2p 0  BUF  tripdt={tripdt1}  td={td1} 

AA3  A3i 0 0 0 0  0 A3p 0  BUF  tripdt={tripdt1}  td={td1} 

AA4  A4i 0 0 0 0  0 A4p 0  BUF  tripdt={tripdt1}  td={td1} 

AA5  A5i 0 0 0 0  0 A5p 0  BUF  tripdt={tripdt1}  td={td1} 

AA6  A6i 0 0 0 0  0 A6p 0  BUF  tripdt={tripdt1}  td={td1} 

AA7  A7i 0 0 0 0  0 A7p 0  BUF  tripdt={tripdt1}  td={td1} 

*

AB0  B0i 0 0 0 0  0 B0p 0  BUF  tripdt={tripdt1}  td={td1} 

AB1  B1i 0 0 0 0  0 B1p 0  BUF  tripdt={tripdt1}  td={td1} 

AB2  B2i 0 0 0 0  0 B2p 0  BUF  tripdt={tripdt1}  td={td1} 

AB3  B3i 0 0 0 0  0 B3p 0  BUF  tripdt={tripdt1}  td={td1} 

AB4  B4i 0 0 0 0  0 B4p 0  BUF  tripdt={tripdt1}  td={td1} 

AB5  B5i 0 0 0 0  0 B5p 0  BUF  tripdt={tripdt1}  td={td1} 

AB6  B6i 0 0 0 0  0 B6p 0  BUF  tripdt={tripdt1}  td={td1} 

AB7  B7i 0 0 0 0  0 B7p 0  BUF  tripdt={tripdt1}  td={td1} 

*

XOUTA0  EAp A0p B0  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA1  EAp A1p B1  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA2  EAp A2p B2  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA3  EAp A3p B3  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA4  EAp A4p B4  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA5  EAp A5p B5  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA6  EAp A6p B6  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTA7  EAp A7p B7  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

*

XOUTB0  EBp B0p A0  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB1  EBp B1p A1  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB2  EBp B2p A2  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB3  EBp B3p A3  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB4  EBp B4p A4  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB5  EBp B5p A5  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB6  EBp B6p A6  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB7  EBp B7p A7  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 8 to 1 multiplexer with tristate

* In->Y Tpd 50n/18n/14n In-YN 55n/20n/16n     22n/22n

* Sn->Y Tpd 66n/24n/19n Sn-YN 69n/25n/20n     24n

* En->Y Tpd 39n/14n/11n En-YN 39n/14n/11n     14n

* tr 19n/7n/6n                                 7n

.SUBCKT 74HCT251  OE S0 S1 S2 I0 I1 I2 I3 I4 I5 I6 I7 Y W  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(22-10)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(24-10)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(14-10)*4.0/({vcc1}-0.5)*{speed1}

.param td5=1e-9*(1)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   OE OEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1}

XIN2   S0 S0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   S1 S1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   S2 S2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   I0 I0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   I1 I1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   I2 I2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   I3 I3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   I4 I4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  I5 I5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN11  I6 I6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN12  I7 I7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEN  OEi 0 0 0 0  OEn 0   0  BUF  tripdt={tripdt1}  td={td4} 

AS0  S0i 0 0 0 0  S0n S0p 0  BUF  tripdt={tripdt1}  td={td3}

AS1  S1i 0 0 0 0  S1n S1p 0  BUF  tripdt={tripdt1}  td={td3}

AS2  S2i 0 0 0 0  S2n S2p 0  BUF  tripdt={tripdt1}  td={td3}

*

AI0  I0i 0 0 0 0  0 I0p 0  BUF  tripdt={tripdt1}  td={td2}

AI1  I1i 0 0 0 0  0 I1p 0  BUF  tripdt={tripdt1}  td={td2}

AI2  I2i 0 0 0 0  0 I2p 0  BUF  tripdt={tripdt1}  td={td2}

AI3  I3i 0 0 0 0  0 I3p 0  BUF  tripdt={tripdt1}  td={td2}

AI4  I4i 0 0 0 0  0 I4p 0  BUF  tripdt={tripdt1}  td={td2}

AI5  I5i 0 0 0 0  0 I5p 0  BUF  tripdt={tripdt1}  td={td2}

AI6  I6i 0 0 0 0  0 I6p 0  BUF  tripdt={tripdt1}  td={td2}

AI7  I7i 0 0 0 0  0 I7p 0  BUF  tripdt={tripdt1}  td={td2}

*

AY0  S0n S1n S2n 0 I0p  0 Y0i 0  AND  tripdt={tripdt1} 

AY1  S0p S1n S2n 0 I1p  0 Y1i 0  AND  tripdt={tripdt1} 

AY2  S0n S1p S2n 0 I2p  0 Y2i 0  AND  tripdt={tripdt1} 

AY3  S0p S1p S2n 0 I3p  0 Y3i 0  AND  tripdt={tripdt1} 

AY4  S0n S1n S2p 0 I4p  0 Y4i 0  AND  tripdt={tripdt1} 

AY5  S0p S1n S2p 0 I5p  0 Y5i 0  AND  tripdt={tripdt1} 

AY6  S0n S1p S2p 0 I6p  0 Y6i 0  AND  tripdt={tripdt1} 

AY7  S0p S1p S2p 0 I7p  0 Y7i 0  AND  tripdt={tripdt1} 

A1   Y0i Y1i Y2i Y3i 0    0 Yx  0  OR  tripdt={tripdt1}

A2   Y4i Y5i Y6i Y7i Yx   0 Yi  0  OR  tripdt={tripdt1}   td={td1}

A3   Yi  0   0   0   0    Wi 0  0  BUF  tripdt={tripdt1}  td={td5}

*

XOUTY  OEn Yi Y  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTW  OEn Wi W  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Dual 4 to 1 multiplexer

* In->Y Tpd 55n/20n/16n      20n

* Sn->Y Tpd 58n/21n/17n      22n  

* En->Y Tpd 41n/15n/12n      14n

* tr 14n/5n/4n                5n

.SUBCKT 74HCT253  S0 S1 EA I0A I1A I2A I3A EB I0B I1B I2B I3B YA YB  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(20-10)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(22-10)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(14-10)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   S0  S0i   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   S1  S1i   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   EA  EAi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   EB  EBi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   I0A I0Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   I1A I1Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   I2A I2Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   I3A I3Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   I0B I0Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  I1B I1Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN11  I2B I2Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN12  I3B I3Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEA  EAi 0 0 0 0  EAn 0 0  BUF  tripdt={tripdt1}  td={td4} 

AEB  EBi 0 0 0 0  EBn 0 0  BUF  tripdt={tripdt1}  td={td4} 

AEA1  EAi 0 0 0 0  EAn1 0 0  BUF  tripdt={tripdt1}  td={td3} 

AEB1  EBi 0 0 0 0  EBn1 0 0  BUF  tripdt={tripdt1}  td={td3} 

*

AS0  S0i 0 0 0 0  S0n S0p 0  BUF  tripdt={tripdt1}  td={td3}

AS1  S1i 0 0 0 0  S1n S1p 0  BUF  tripdt={tripdt1}  td={td3}

*

AI0A I0Ai 0 0 0 0  0 I0Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI1A I1Ai 0 0 0 0  0 I1Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI2A I2Ai 0 0 0 0  0 I2Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI3A I3Ai 0 0 0 0  0 I3Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI0B I0Bi 0 0 0 0  0 I0Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI1B I1Bi 0 0 0 0  0 I1Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI2B I2Bi 0 0 0 0  0 I2Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI3B I3Bi 0 0 0 0  0 I3Bp 0  BUF  tripdt={tripdt1}  td={td2}

*

AYA0  S0n S1n EAn1 I0Ap 0  0 Y0Ai 0  AND  tripdt={tripdt1} 

AYA1  S0p S1n EAn1 I1Ap 0  0 Y1Ai 0  AND  tripdt={tripdt1} 

AYA2  S0n S1p EAn1 I2Ap 0  0 Y2Ai 0  AND  tripdt={tripdt1} 

AYA3  S0p S1p EAn1 I3Ap 0  0 Y3Ai 0  AND  tripdt={tripdt1} 

AYA   Y0Ai Y1Ai Y2Ai Y3Ai 0  0 YAi 0  OR  tripdt={tripdt1}  td={td1}

*

AYB0  S0n S1n EBn1 I0Bp 0  0 Y0Bi 0  AND  tripdt={tripdt1} 

AYB1  S0p S1n EBn1 I1Bp 0  0 Y1Bi 0  AND  tripdt={tripdt1} 

AYB2  S0n S1p EBn1 I2Bp 0  0 Y2Bi 0  AND  tripdt={tripdt1} 

AYB3  S0p S1p EBn1 I3Bp 0  0 Y3Bi 0  AND  tripdt={tripdt1} 

AYB   Y0Bi Y1Bi Y2Bi Y3Bi 0  0 YBi 0  OR  tripdt={tripdt1}  td={td1}

*

XOUTA  EAn YAi YA  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUTB  EBn YBi YB  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Quad 2 to 1 multiplexer

* In->Y Tpd 36n/13n/10n     16n

* Sn->Y Tpd 47n/17n/14n     20n

* En->Y Tpd 41n/15n/12n     16n

* tr 14n/5n/4n               5n

.SUBCKT 74HCT257  EN S I0A I0B I1A I1B I2A I2B I3A I3B Y0 Y1 Y2 Y3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(10-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(16-10)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(20-10)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(16-10)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1   EN ENi    VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2   S Si      VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3   I0A I0Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4   I1A I1Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5   I2A I2Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6   I3A I3Ai  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN7   I0B I0Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN8   I1B I1Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN9   I2B I2Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN10  I3B I3Bi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AEN  ENi 0 0 0 0  ENn 0  0  BUF  tripdt={tripdt1}  td={td4} 

AS   Si  0 0 0 0  Sn  Sp 0  BUF  tripdt={tripdt1}  td={td3}

*

AI0A I0Ai 0 0 0 0  0 I0Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI1A I1Ai 0 0 0 0  0 I1Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI2A I2Ai 0 0 0 0  0 I2Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI3A I3Ai 0 0 0 0  0 I3Ap 0  BUF  tripdt={tripdt1}  td={td2}

AI0B I0Bi 0 0 0 0  0 I0Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI1B I1Bi 0 0 0 0  0 I1Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI2B I2Bi 0 0 0 0  0 I2Bp 0  BUF  tripdt={tripdt1}  td={td2}

AI3B I3Bi 0 0 0 0  0 I3Bp 0  BUF  tripdt={tripdt1}  td={td2}

*

AY0A  Sn 0 I0Ap 0 0  0 Y0Ai 0  AND  tripdt={tripdt1} 

AY0B  Sp 0 I0Bp 0 0  0 Y0Bi 0  AND  tripdt={tripdt1}

AY0   Y0Ai Y0Bi 0 0 0  0 Y0i  0  OR  tripdt={tripdt1}  td={td1}

*

AY1A  Sn 0 I1Ap 0 0  0 Y1Ai 0  AND  tripdt={tripdt1} 

AY1B  Sp 0 I1Bp 0 0  0 Y1Bi 0  AND  tripdt={tripdt1}

AY1   Y1Ai Y1Bi 0 0 0  0 Y1i  0  OR  tripdt={tripdt1}  td={td1}

*

AY2A  Sn 0 I2Ap 0 0  0 Y2Ai 0  AND  tripdt={tripdt1} 

AY2B  Sp 0 I2Bp 0 0  0 Y2Bi 0  AND  tripdt={tripdt1}

AY2   Y2Ai Y2Bi 0 0 0  0 Y2i  0  OR  tripdt={tripdt1}  td={td1}

*

AY3A  Sn 0 I3Ap 0 0  0 Y3Ai 0  AND  tripdt={tripdt1} 

AY3B  Sp 0 I3Bp 0 0  0 Y3Bi 0  AND  tripdt={tripdt1}

AY3   Y3Ai Y3Bi 0 0 0  0 Y3i  0  OR  tripdt={tripdt1}  td={td1}

*

XOUT0  ENn Y0i Y0  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT1  ENn Y1i Y1  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  ENn Y2i Y2  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  ENn Y3i Y3  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Octal D-type flipflop with reset; positive edge triggered

* CP->Qn Tpd 41n/15n/13n     16n

* MR->Qn Tpd 44nn/16n/14n    23n

* Dn->CP Ts 11n/4n/3n         5n

* Dn->CP Th -6n/-2n/-2n      -4n

* MR->CP Trem -6n/-2n/-2n    -2n

* CP Tw 14n/5n/4n             9n

* MR Tw 17n/6n/5n             8n

* Qn Tr/Tf 19n/7n/6n          7n

.SUBCKT 74HCT273  MR CP D0 D1 D2 D3 D4 D5 D6 D7 Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(23-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(16-5+4-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XINR   MR MRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINC   CP CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND0  D0 D0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND1  D1 D1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND2  D2 D2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND3  D3 D3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND4  D4 D4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND5  D5 D5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND6  D6 D6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND7  D7 D7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AMR  MRi 0 0 0 0  MRn 0 0  BUF  tripdt={tripdt1}  td={td3} 

ACK  CPi 0 0 0 0  0 CKi 0  BUF  tripdt={tripdt1}  td={td1} 

*

AD0  D0i 0 0 0 0  0 D0p 0  BUF  tripdt={tripdt1}  td={td4} 

AD1  D1i 0 0 0 0  0 D1p 0  BUF  tripdt={tripdt1}  td={td4} 

AD2  D2i 0 0 0 0  0 D2p 0  BUF  tripdt={tripdt1}  td={td4} 

AD3  D3i 0 0 0 0  0 D3p 0  BUF  tripdt={tripdt1}  td={td4} 

AD4  D4i 0 0 0 0  0 D4p 0  BUF  tripdt={tripdt1}  td={td4} 

AD5  D5i 0 0 0 0  0 D5p 0  BUF  tripdt={tripdt1}  td={td4} 

AD6  D6i 0 0 0 0  0 D6p 0  BUF  tripdt={tripdt1}  td={td4} 

AD7  D7i 0 0 0 0  0 D7p 0  BUF  tripdt={tripdt1}  td={td4} 

*  

AF0  D0p 0 CKi 0 MRn  0 Q0p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF1  D1p 0 CKi 0 MRn  0 Q1p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF2  D2p 0 CKi 0 MRn  0 Q2p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF3  D3p 0 CKi 0 MRn  0 Q3p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF4  D4p 0 CKi 0 MRn  0 Q4p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF5  D5p 0 CKi 0 MRn  0 Q5p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF6  D6p 0 CKi 0 MRn  0 Q6p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF7  D7p 0 CKi 0 MRn  0 Q7p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

XOUT0  Q0p Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT1  Q1p Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  Q2p Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  Q3p Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  Q4p Q4  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  Q5p Q5  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  Q6p Q6  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  Q7p Q7  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 4 bit full adder

* An->Sn Tpd 69n/25n/20n        29n

* An->Co Tpd 63n/23n/18n        28n

* Ci->S0 52n/19n/15n            18n

* Ci->S3 Tpd 74n/27n/22n        31n 

* Ci->Co Tpd 63n/23n/18n        27n

* tr 19n/7n/6n                   7n

.SUBCKT 74HCT283  A0 A1 A2 A3 B0 B1 B2 B3 CI S0 S1 S2 S3 CO  VCC VGND  vcc1={vcc} speed1={speed} tripdt1b={tripdt}

.param td1=1e-9*(29-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  A0 A0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b} 

XIN2  A1 A1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b} 

XIN3  A2 A2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b} 

XIN4  A3 A3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b} 

XIN5  B0 B0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b}

XIN6  B1 B1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b}

XIN7  B2 B2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b}

XIN8  B3 B3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b}

XIN9  CI CIi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1b}

*

XLOGIC  A0i A1i A2i A3i B0i B1i B2i B3i CIi S0i S1i S2i S3i COi  74HCT283_i  tripdt2={tripdt1b} td1a={td1}

*

XOUT1  S0i S0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1b}

XOUT2  S1i S1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1b}

XOUT3  S2i S2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1b}

XOUT4  S3i S3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1b}

XOUT5  COi CO  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1b}

.ends

*

*

.SUBCKT  74HCT283_i A0 A1 A2 A3 B0 B1 B2 B3 CI S0 S1 S2 S3 CO  tripdt1={tripdt2} td1b={td1a}

A1CIN   ci 0  0 0 0  ci1n   0    0  BUF  tripdt={tripdt1}

A1OR0   a0 b0 0 0 0  or10n  or10 0  OR  tripdt={tripdt1}

A1AND0  a0 b0 0 0 0  and10n 0    0  AND  tripdt={tripdt1}

A1OR1   a1 b1 0 0 0  or11n  or11 0  OR  tripdt={tripdt1}

A1AND1  a1 b1 0 0 0  and11n 0    0  AND  tripdt={tripdt1}

A1OR2   a2 b2 0 0 0  or12n  or12 0  OR  tripdt={tripdt1}

A1AND2  a2 b2 0 0 0  and12n 0    0  AND  tripdt={tripdt1}

A1OR3   a3 b3 0 0 0  or13n  or13 0  OR  tripdt={tripdt1}

A1AND3  a3 b3 0 0 0  and13n 0    0  AND  tripdt={tripdt1}

*

A2INV0  ci1n 0      0 0 0  ci2n  0 0  BUF  tripdt={tripdt1}

A2AND0  or10 and10n 0 0 0  0 and20 0  AND  tripdt={tripdt1}

A4XOR0  ci2n and20  0 0 0  0    s0 0  XOR  tripdt={tripdt1}  td={td1b}

*

A2AND1A  ci1n   and10n 0 0 0  0 and21a 0  AND  tripdt={tripdt1}

A2AND1B  or11   and11n 0 0 0  0 and21b 0  AND  tripdt={tripdt1}

A3OR1    and21a or10n  0 0 0  or31n  0 0  OR  tripdt={tripdt1}

A4XOR1   or31n  and21b 0 0 0  0     s1 0  XOR  tripdt={tripdt1}  td={td1b}

*

A2AND2A  ci1n   and10n and11n 0 0  0 and22a 0  AND  tripdt={tripdt1}

A2AND2B  and11n or10n  0      0 0  0 and22b 0  AND  tripdt={tripdt1}

A2AND2C  or12   and12n 0      0 0  0 and22c 0  AND  tripdt={tripdt1}

A3OR2    and22a and22b or11n  0 0  or32n  0 0  OR  tripdt={tripdt1}

A4XOR2   or32n  and22c 0      0 0  0     s2 0  XOR  tripdt={tripdt1}  td={td1b}

*

A2AND3A  ci1n   and10n and11n and12n 0  0 and23a 0  AND  tripdt={tripdt1}

A2AND3B  and11n and12n or10n  0      0  0 and23b 0  AND  tripdt={tripdt1}

A2AND3C  and12n or11n  0      0      0  0 and23c 0  AND  tripdt={tripdt1}

A2AND3D  or13   and13n 0      0      0  0 and23d 0  AND  tripdt={tripdt1}

A3OR3    and23a and23b and23c or12n  0  or33n  0 0  OR  tripdt={tripdt1}

A4XOR3   or33n  and23d 0      0      0  0     s3 0  XOR  tripdt={tripdt1}  td={td1b}

*

A2AND4A  ci1n  and10n and11n and12n and13n  0 and24a 0  AND  tripdt={tripdt1}

A2AND4B  and11n and12n and13n or10n 0       0 and24b 0  AND  tripdt={tripdt1}

A2AND4C  and12n and13n or11n 0      0       0 and24c 0  AND  tripdt={tripdt1}

A2AND4D  and13n or12n  0     0      0       0 and24d 0  AND  tripdt={tripdt1}

A3OR4    and24a and24b and24c and24d or13n  co  0    0  OR  tripdt={tripdt1}  td={td1b}

.ends

*

*

*

* Octal D-type transparent latch with tristate

* Dn->Qn Tpd 41n/15n/12n     17n

* LE->Qn Tpd 50n/18n/14n     16n

* OE->Qn Ton 44n/16n/13n     19n

* OE->Qn Toff 47n/17n/14n    18n

* Dn->LE Ts 14n/5n/4n         6n

* Dn->LE Th -8n/-3n/-2n      -1n

* LE Tw 17n/6n/5n             4n

* Qn Tr/Tf 14n/5n/4n          5n

* Output type is bus driver

.SUBCKT 74HCT373  OE LE D0 D1 D2 D3 D4 D5 D6 D7 Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(19-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(17-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XINR   OE OEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINC   LE LEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND0  D0 D0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND1  D1 D1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND2  D2 D2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND3  D3 D3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND4  D4 D4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND5  D5 D5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND6  D6 D6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND7  D7 D7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AOE  OEi 0 0 0 0  OEn 0 0  BUF  tripdt={tripdt1}  td={td3}    

ALE  LEi 0 0 0 0  0 LEp 0  BUF  tripdt={tripdt1}  td={td1}  

*

AD0  D0i 0 0 0 0  D0n D0p 0  BUF  tripdt={tripdt1}  td={td4} 

AD1  D1i 0 0 0 0  D1n D1p 0  BUF  tripdt={tripdt1}  td={td4} 

AD2  D2i 0 0 0 0  D2n D2p 0  BUF  tripdt={tripdt1}  td={td4} 

AD3  D3i 0 0 0 0  D3n D3p 0  BUF  tripdt={tripdt1}  td={td4} 

AD4  D4i 0 0 0 0  D4n D4p 0  BUF  tripdt={tripdt1}  td={td4} 

AD5  D5i 0 0 0 0  D5n D5p 0  BUF  tripdt={tripdt1}  td={td4} 

AD6  D6i 0 0 0 0  D6n D6p 0  BUF  tripdt={tripdt1}  td={td4} 

AD7  D7i 0 0 0 0  D7n D7p 0  BUF  tripdt={tripdt1}  td={td4} 

*

AS0  D0p LEp 0 0 0  0 S0p 0  AND  tripdt={tripdt1}  

AR0  D0n LEp 0 0 0  0 R0p 0  AND  tripdt={tripdt1}  

AS1  D1p LEp 0 0 0  0 S1p 0  AND  tripdt={tripdt1}  

AR1  D1n LEp 0 0 0  0 R1p 0  AND  tripdt={tripdt1}  

AS2  D2p LEp 0 0 0  0 S2p 0  AND  tripdt={tripdt1}  

AR2  D2n LEp 0 0 0  0 R2p 0  AND  tripdt={tripdt1}  

AS3  D3p LEp 0 0 0  0 S3p 0  AND  tripdt={tripdt1}  

AR3  D3n LEp 0 0 0  0 R3p 0  AND  tripdt={tripdt1}  

AS4  D4p LEp 0 0 0  0 S4p 0  AND  tripdt={tripdt1}  

AR4  D4n LEp 0 0 0  0 R4p 0  AND  tripdt={tripdt1}  

AS5  D5p LEp 0 0 0  0 S5p 0  AND  tripdt={tripdt1}  

AR5  D5n LEp 0 0 0  0 R5p 0  AND  tripdt={tripdt1}  

AS6  D6p LEp 0 0 0  0 S6p 0  AND  tripdt={tripdt1}  

AR6  D6n LEp 0 0 0  0 R6p 0  AND  tripdt={tripdt1}  

AS7  D7p LEp 0 0 0  0 S7p 0  AND  tripdt={tripdt1}  

AR7  D7n LEp 0 0 0  0 R7p 0  AND  tripdt={tripdt1}  

*

AF0  S0p R0p 0 0 0  0 Q0p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF1  S1p R1p 0 0 0  0 Q1p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF2  S2p R2p 0 0 0  0 Q2p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF3  S3p R3p 0 0 0  0 Q3p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF4  S4p R5p 0 0 0  0 Q4p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF5  S5p R5p 0 0 0  0 Q5p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF6  S6p R6p 0 0 0  0 Q6p 0  SRFLOP  tripdt={tripdt1}  td={td2}

AF7  S7p R7p 0 0 0  0 Q7p 0  SRFLOP  tripdt={tripdt1}  td={td2}

*

XOUT0  OEn Q0p Q0  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT1  OEn Q1p Q1  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  OEn Q2p Q2  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  OEn Q3p Q3  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  OEn Q4p Q4  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  OEn Q5p Q5  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  OEn Q6p Q6  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  OEn Q7p Q7  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* Octal D-type flipflop with tristate; positive edge triggered

* CP->Qn Tpd 50n/18n/14n     16n

* OE->Qn Ton 41n/15n/12n     16n

* OE->Qn Toff 50n/18n/14n    18n

* Dn->CP Ts 14n/5n/4n         7n

* Dn->CP Th -6n/-2n/-2n      -3n

* CP Tw 19n/7n/6n            11n

* Qn Tr/Tf 14n/5n/4n          5n

* Output type is bus driver

.SUBCKT 74HCT374  OE CP D0 D1 D2 D3 D4 D5 D6 D7 Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(16-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(16-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(16-5+5-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XINR   OE OEi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XINC   CP CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND0  D0 D0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND1  D1 D1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND2  D2 D2i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND3  D3 D3i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND4  D4 D4i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND5  D5 D5i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND6  D6 D6i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIND7  D7 D7i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

AOE  OEi 0 0 0 0  OEn 0 0  BUF  tripdt={tripdt1}  td={td3}    

ACK  CPi 0 0 0 0  0 CKi 0  BUF  tripdt={tripdt1}  td={td1}  

*

AD0  D0i 0 0 0 0  0 D0p 0  BUF  tripdt={tripdt1}  td={td4} 

AD1  D1i 0 0 0 0  0 D1p 0  BUF  tripdt={tripdt1}  td={td4} 

AD2  D2i 0 0 0 0  0 D2p 0  BUF  tripdt={tripdt1}  td={td4} 

AD3  D3i 0 0 0 0  0 D3p 0  BUF  tripdt={tripdt1}  td={td4} 

AD4  D4i 0 0 0 0  0 D4p 0  BUF  tripdt={tripdt1}  td={td4} 

AD5  D5i 0 0 0 0  0 D5p 0  BUF  tripdt={tripdt1}  td={td4} 

AD6  D6i 0 0 0 0  0 D6p 0  BUF  tripdt={tripdt1}  td={td4} 

AD7  D7i 0 0 0 0  0 D7p 0  BUF  tripdt={tripdt1}  td={td4} 

*

AF0  D0p 0 CKi 0 0  0 Q0p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF1  D1p 0 CKi 0 0  0 Q1p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF2  D2p 0 CKi 0 0  0 Q2p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF3  D3p 0 CKi 0 0  0 Q3p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF4  D4p 0 CKi 0 0  0 Q4p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF5  D5p 0 CKi 0 0  0 Q5p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF6  D6p 0 CKi 0 0  0 Q6p 0  DFLOP  tripdt={tripdt1}  td={td2}

AF7  D7p 0 CKi 0 0  0 Q7p 0  DFLOP  tripdt={tripdt1}  td={td2}

*

XOUT0  OEn Q0p Q0  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT1  OEn Q1p Q1  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  OEn Q2p Q2  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  OEn Q3p Q3  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  OEn Q4p Q4  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  OEn Q5p Q5  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  OEn Q6p Q6  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  OEn Q7p Q7  VCC VGND  74HCT_OUT_TS_2X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

*

* 2 x /2 and /5 counter

* CP0->Q0 Tpd 47n/17n/14n     21n

* CP1->Q1 Tpd 50n/18n/14n     22n

* CP1->Q2 Tpd 74n/27n/22n     30n

* CP1->Q3 Tpd 50n/18n/14n     22n

* MR->Qn Tpd 52n/19n/15n      21n

* MR->CP Trem 22n/8n/6n        8n

* CP Tw 19n/7n/6n              8n

* MR Tw 28n/10n/8n            10n

* Tr/Tf 19n/7n/6n              7n

.SUBCKT 74HCT390  1MR 1CP0 1CP1 1Q0 1Q1 1Q2 1Q3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(21-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(22-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(30-22)*4.0/({vcc1}-0.5)*{speed1}

*.param td4=1e-9*(19-17)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(1)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  1MR  1MRi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  1CP0 1CP0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  1CP1 1CP1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

XU1  1MRi 1CP0i 1CP1i 1Q0i 1Q1i 1Q2i 1Q3i  74HCT390_i  tripdt2={tripdt1} td1a={td1} td2a={td2} td3a={td3} td4a={td4} 

*

XOUT1  1Q0i 1Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  1Q1i 1Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  1Q2i 1Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  1Q3i 1Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

* The full packaged IC.

.SUBCKT 74HCT390_a  1MR 1CP0 1CP1 1Q0 1Q1 1Q2 1Q3 2MR 2CP0 2CP1 2Q0 2Q1 2Q2 2Q3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1={tripdt}

.param td1=1e-9*(17-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(18-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(27-18)*4.0/({vcc1}-0.5)*{speed1}

.param td4=1e-9*(19-17)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  1MR  1MRi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN2  1CP0 1CP0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN3  1CP1 1CP1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN4  2MR  2MRi   VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN5  2CP0 2CP0i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

XIN6  2CP1 2CP1i  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1} 

*

XU1  1MRi 1CP0i 1CP1i 1Q0i 1Q1i 1Q2i 1Q3i  74HCT390_i  tripdt2={tripdt1} td1a={td1} td2a={td2} td3a={td3} td4a={td4} 

XU2  2MRi 2CP0i 2CP1i 2Q0i 2Q1i 2Q2i 2Q3i  74HCT390_i  tripdt2={tripdt1} td1a={td1} td2a={td2} td3a={td3} td4a={td4}

*

XOUT1  1Q0i 1Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT2  1Q1i 1Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT3  1Q2i 1Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT4  1Q3i 1Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT5  2Q0i 2Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT6  2Q1i 2Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT7  2Q2i 2Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

XOUT8  2Q3i 2Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1}

.ends

*

*

.SUBCKT 74HCT390_i  MR CP0 CP1 Q0 Q1 Q2 Q3  tripdt1={tripdt2} td1b={td1a} td2b={td2a} td3b={td3a} td4b={td4a} 

A0N     cp0 0 0 0 0  cp0n 0 0  BUF  tripdt={tripdt1} 

A1N     cp1 0 0 0 0  cp1n 0 0  BUF  tripdt={tripdt1} 

AMR     mr  0 0 0 0  0  mri 0  BUF  tripdt={tripdt1}  td={td4b} 

AFF0    qn0i 0 cp0n 0 mri  qn0i q0i 0  DFLOP  tripdt={tripdt1}  td={td1b}

ANOR31  cp1n mri q3i  0 0  0 cp11 0  OR  tripdt={tripdt1} 

AFF1    qn1i 0 cp11 0 mri  qn1i q1i 0  DFLOP  tripdt={tripdt1}  td={td2b} 

AFF2    qn2i 0 qn1i 0 mri  qn2i q2i 0  DFLOP  tripdt={tripdt1}  td={td3b} 

AAND    q1i  q2i 0    0 0  0 and1 0  AND  tripdt={tripdt1} 

ANOR2   and1 q3i 0    0 0  nor2 0 0  OR  tripdt={tripdt1} 

ANOR33  nor2 mri cp1n 0 0  0 cp13 0  OR  tripdt={tripdt1}  

AFF3    qn3i 0 cp13 0 mri  qn3i q3i 0  DFLOP  tripdt={tripdt1} td={td2b} 

ABUF0   q0i 0 0 0 0  0 q0 0  BUF  tripdt={tripdt1}

ABUF1   q1i 0 0 0 0  0 q1 0  BUF  tripdt={tripdt1}

ABUF2   q2i 0 0 0 0  0 q2 0  BUF  tripdt={tripdt1}

ABUF3   q3i 0 0 0 0  0 q3 0  BUF  tripdt={tripdt1}

.ends 

*

*

*

* 2 x /16 counter

* CP->Q0 Tpd 41n/15n/12n       15n

* Qn->Qn+1 Tpd 14n/5n/4n        6n

* MR->Qn Tpd 39n/14n/11n       18n

* MR->CP Trem 3n/1n/1n          0n

* CP Twmin 17n/6n/5n           11n

* MR Twmin 19n/7n/6n            6n

* Tr/Tf 19n/7n/6n               7n

.SUBCKT 74HCT393  1MR 1CP 1Q0 1Q1 1Q2 1Q3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1a={tripdt}

.param td1=1e-9*(15-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(18-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  1MR 1MRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1a} 

XIN2  1CP 1CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1a} 

*

XU1  1MRi 1CPi 1Q0i 1Q1i 1Q2i 1Q3i  74HCT393_i  tripdt2={tripdt1a} td1a={td1} td2a={td2} td3a={td3} 

*

XOUT1  1Q0i 1Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT2  1Q1i 1Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT3  1Q2i 1Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT4  1Q3i 1Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

.ends

*

*

* The full packaged IC.

.SUBCKT 74HCT393_A  1MR 1CP 1Q0 1Q1 1Q2 1Q3 2MR 2CP 2Q0 2Q1 2Q2 2Q3  VCC VGND  vcc1={vcc} speed1={speed} tripdt1a={tripdt}

.param td1=1e-9*(15-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

.param td2=1e-9*(5)*4.0/({vcc1}-0.5)*{speed1}

.param td3=1e-9*(14-5-3-3)*4.0/({vcc1}-0.5)*{speed1}

*

XIN1  1MR 1MRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1a} 

XIN2  1CP 1CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1a} 

XIN3  2MR 2MRi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1a} 

XIN4  2CP 2CPi  VCC VGND  74HCT_IN_1  vcc2={vcc1}  speed2={speed1}  tripdt2={tripdt1a} 

*

XU1  1MRi 1CPi 1Q0i 1Q1i 1Q2i 1Q3i  74HCT393_i  tripdt2={tripdt1a} td1a={td1} td2a={td2} td3a={td3} 

XU2  2MRi 2CPi 2Q0i 2Q1i 2Q2i 2Q3i  74HCT393_i  tripdt2={tripdt1a} td1a={td1} td2a={td2} td3a={td3}  

*

XOUT1  1Q0i 1Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT2  1Q1i 1Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT3  1Q2i 1Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT4  1Q3i 1Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT5  2Q0i 2Q0  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT6  2Q1i 2Q1  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT7  2Q2i 2Q2  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

XOUT8  2Q3i 2Q3  VCC VGND  74HCT_OUT_1X  vcc2={vcc1} speed2={speed1}  tripdt2={tripdt1a}

.ends

*

*

.SUBCKT 74HCT393_i  MR CP Q0 Q1 Q2 Q3   tripdt1={tripdt2} td1b={td1a} td2b={td2a} td3b={td3a}

AMR   mr  0 0   0 0    0  mrp 0  BUF  tripdt={tripdt1}  td={td3b}

ACP   cp  0 0   0 0    cpn  0 0  BUF  tripdt={tripdt1}  td={td1b}   

AFF0  qn0 0 cpn 0 mrp  qn0 q0 0  DFLOP  tripdt={tripdt1}  td={td2b}

AFF1  qn1 0 qn0 0 mrp  qn1 q1 0  DFLOP  tripdt={tripdt1}  td={td2b}

AFF2  qn2 0 qn1 0 mrp  qn2 q2 0  DFLOP  tripdt={tripdt1}  td={td2b}

AFF3  qn3 0 qn2 0 mrp  qn3 q3 0  DFLOP  tripdt={tripdt1}  td={td2b}

.ends

*

*

*

*

*================================================================

*

*   INPUT FILTERS

*

.MODEL DIO1 D(Is=1e-12 Rs=100)

*

.SUBCKT  74HCT_IN_0  in out  VCC VGND  vcc3={vcc2} speed3={speed2}  tripdt3={tripdt2} 

.param vt1=0.29

.param gain=(1/{vcc3})

*

*D1 0   in  DIO1 

*D2 in VCC  DIO1

R2 in VGND 1e8

E1 out20 0 in VGND {gain}

AE1  out20 0 0 0 0  0 out 0  BUF  ref={vt1}  vhigh=1  tripdt={tripdt3}

.ends

*

*

.SUBCKT  74HCT_IN_1  in out  VCC VGND  vcc3={vcc2} speed3={speed2}  tripdt3={tripdt2} 

.param Cval = 0.55e-12*4/({vcc3}-0.5)*{speed3}

.param vt1=0.29

.param gain=(1/{vcc3})

*

*D1 0   in  DIO1 

*D2 in VCC  DIO1

R1 in out10 10k

C1 out10 VGND {Cval}

R2 in VGND 1e8

*E1 out20 0 out10 VGND {gain}

B1 out20 0 V=LIMIT(0,V(out10,VGND)*{gain},1)

AE1  out20 0 0 0 0  0 out 0  BUF  ref={vt1}  vhigh=1  tripdt={tripdt3}

.ends

*

*

* Schmitt-input; 1/3*Vcc -> 2/3*Vcc -> 1/3*Vcc

.SUBCKT  74HCT_IN_S_1  in out  VCC VGND  vcc3={vcc2}  speed3={speed2}  tripdt3={tripdt2} 

.param Cval = 0.55e-12*4/({vcc3}-0.5)*{speed3}

.param vt1=1.13/4.5

.param vh1=0.28/4.5

.param gain=(1/{vcc3})

*

*D1 0   in  DIO1 

*D2 in VCC  DIO1

R1 in out10 10k

C1 out10 VGND {Cval}

R2 in VGND 1e8

*E1 out20 0 out10 VGND {gain}

B1 out20 0 V=LIMIT(0,V(out10,VGND)*{gain},1)

AE1  out20 0 0 0 0  0 out 0  SCHMITT  vt={vt1} vh={vh1} vhigh=1  tripdt={tripdt3}

.ends

*

*

*======================================================================

*

* OUTPUT DRIVERS, LEVEL TRANSLATORS

*

* 

* Tristate switch

.MODEL SW_HC1 SW(Vt=0.5 Ron=1 Roff=1e6)

.MODEL SW_HC2 SW(Vt=0.5 Ron=1 Roff=1e6)

*

.MODEL DIO2 D(Is=1e-12 Rs=10)

*

* Standard output driver

.SUBCKT  74HCT_OUT_1X  in out  VCC VGND  vcc3={vcc2} speed3={speed2}  tripdt3={tripdt2}

.param trise1=6e-9*4.0/({vcc3}-0.5)*{speed3}

.param Rout=60*4.0/({vcc3}-0.5)*{speed3}

*

AE1  in 0 0 0 0  0 out10 0  BUF  tripdt={tripdt3}  trise={trise1}

*

E1 out20 VGND out10 0 {vcc3}

Rout out20 out {Rout}

*D1 0   out  DIO2 

*D2 out VCC  DIO2

.ends

*

*

*

* Strong output driver

.SUBCKT  74HCT_OUT_2X  in out  VCC VGND  vcc3={vcc2} speed3={speed2}  tripdt3={tripdt2}

.param trise1=6e-9*4.0/({vcc3}-0.5)*{speed3}

.param Rout=30*4.0/({vcc3}-0.5)*{speed3}

*

AE1  in 0 0 0 0  0 out10 0  BUF  tripdt={tripdt3}  trise={trise1}

*

E1  out20 VGND out10 0 {vcc3}

Rout  out20 out {Rout}

*D1 0   out  DIO2 

*D2 out VCC  DIO2

.ends

*

*

*

* Tristate output driver

.SUBCKT  74HCT_OUT_TS_2X  en in out  VCC VGND  vcc3={vcc2} speed3={speed2}  tripdt3={tripdt2}

.param trise1=6e-9*4.0/({vcc3}-0.5)*{speed3}

.param Rout=30*4.0/({vcc3}-0.5)*{speed3}

*

A1  in 0 0 0 0  0 out10 0  BUF  tripdt={tripdt3}  trise={trise1}

*

E1  out20 VGND out10 0 {vcc3}

Rout  out20 out30 {Rout}

SW1  out30 out en 0 SW_HC1

*D1 0   out  DIO2 

*D2 out VCC  DIO2

.ends

*

*

*

* Open drain output driver 

.SUBCKT  74HCT_OUT_OD_1X  in out  VCC VGND  vcc3={vcc2} speed3={speed2}  tripdt3={tripdt2}

.param trise1=6e-9*4.0/({vcc3}-0.5)*{speed3}

.param Rout=60*4.0/({vcc3}-0.5)*{speed3}

*

A1  in 0 0 0 0   out10 0 0  BUF  tripdt={tripdt3}  trise={trise1}

*

Rout  out30 VGND {Rout}

SW1  out30 out out10 0 SW_HC2

 *Alternative real output stage from 74HCU04 would replace Rout and SW1

 *E1  out20 VGND out10 0 {vcc3}

 *Rout  out20 out30 {Rout}

 *MN1 out out30 VGND VGND  MHCNEN W=140U L=2.4U AD=200P AS=300P PD=10U PS=130U

 *MN2 out out30 VGND VGND  MHCNEN W=140U L=2.4U AD=200P AS=300P PD=10U PS=130U

 *MN3 out out30 VGND VGND  MHCNEN W=140U L=2.4U AD=200P AS=300P PD=10U PS=130U

*D1 0   out  DIO2 

*D2 out VCC  DIO2

.ends

*

*

*
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SymbolType CELL

LINE Normal -16 80 -16 48

LINE Normal 64 64 32 64

LINE Normal -16 80 16 64

LINE Normal -16 48 16 64

LINE Normal -16 64 -48 64

CIRCLE Normal 32 72 16 56

WINDOW 0 -16 32 Left 0

WINDOW 3 -32 96 Left 0

SYMATTR Value 74HCT04

SYMATTR Description Inverter gate

SYMATTR SpiceLine VCC=5  SPEED=1.0  TRIPDT=1e-9

SYMATTR Prefix X

SYMATTR SpiceModel VCC 0

SYMATTR ModelFile ../sym/EXTRA/74HCT/74hct.lib

PIN -48 64 NONE 8

PINATTR PinName A

PINATTR SpiceOrder 1

PIN 64 64 NONE 0

PINATTR PinName Y

PINATTR SpiceOrder 2




Version 4

SymbolType CELL

LINE Normal -64 32 64 32

LINE Normal -64 32 -64 192

LINE Normal -64 192 64 192

LINE Normal 64 192 64 32

LINE Normal -64 104 -49 112

LINE Normal -64 120 -49 112

LINE Normal -64 64 -96 64

LINE Normal -81 112 -96 112

LINE Normal -64 160 -96 160

LINE Normal 0 224 0 210

LINE Normal 96 80 64 80

LINE Normal 80 144 96 144

CIRCLE Normal 80 152 64 136

CIRCLE Normal -81 121 -64 103

CIRCLE Normal -9 210 8 192

TEXT -42 112 Left 0 CLK

WINDOW 0 -16 16 Left 0

WINDOW 3 16 208 Left 0

SYMATTR Value 74HCT107

SYMATTR Prefix X

SYMATTR SpiceModel VCC 0

SYMATTR SpiceLine VCC=5  SPEED=1.0  TRIPDT=1e-9

SYMATTR Description JK Flip-flop with reset; negative edge triggered

SYMATTR ModelFile ../sym/EXTRA/74HCT/74hct.lib

PIN -96 64 LEFT 40

PINATTR PinName J

PINATTR SpiceOrder 1

PIN -96 112 NONE 46

PINATTR PinName CLK

PINATTR SpiceOrder 2

PIN -96 160 LEFT 40

PINATTR PinName K

PINATTR SpiceOrder 3

PIN 0 224 BOTTOM 32

PINATTR PinName CLR

PINATTR SpiceOrder 4

PIN 96 80 RIGHT 38

PINATTR PinName Q

PINATTR SpiceOrder 5

PIN 96 144 RIGHT 38

PINATTR PinName _Q

PINATTR SpiceOrder 6
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SHEET 1 11268 2424
WIRE 3200 -1328 2912 -1328
WIRE 3248 -1328 3200 -1328
WIRE 3312 -1328 3248 -1328
WIRE 3392 -1328 3312 -1328
WIRE 3472 -1328 3392 -1328
WIRE 3744 -1328 3696 -1328
WIRE 3888 -1328 3744 -1328
WIRE 4240 -1328 3888 -1328
WIRE 4320 -1328 4240 -1328
WIRE 4368 -1328 4320 -1328
WIRE 4448 -1328 4368 -1328
WIRE 4784 -1328 4448 -1328
WIRE 4928 -1328 4784 -1328
WIRE 4976 -1328 4928 -1328
WIRE 5056 -1328 4976 -1328
WIRE 5280 -1328 5200 -1328
WIRE 5360 -1328 5280 -1328
WIRE 5424 -1328 5360 -1328
WIRE 5472 -1328 5424 -1328
WIRE 5760 -1328 5472 -1328
WIRE 2912 -1312 2912 -1328
WIRE 3248 -1312 3248 -1328
WIRE 3312 -1312 3312 -1328
WIRE 3392 -1312 3392 -1328
WIRE 4320 -1312 4320 -1328
WIRE 4368 -1312 4368 -1328
WIRE 5280 -1312 5280 -1328
WIRE 5360 -1312 5360 -1328
WIRE 5424 -1312 5424 -1328
WIRE 5760 -1312 5760 -1328
WIRE 368 -1280 256 -1280
WIRE 416 -1280 368 -1280
WIRE 496 -1280 416 -1280
WIRE 560 -1280 496 -1280
WIRE 672 -1280 560 -1280
WIRE 416 -1264 416 -1280
WIRE 672 -1264 672 -1280
WIRE 3472 -1264 3472 -1328
WIRE 5200 -1264 5200 -1328
WIRE 4320 -1232 4320 -1248
WIRE 4368 -1232 4368 -1248
WIRE 4368 -1232 4320 -1232
WIRE 9824 -1232 9744 -1232
WIRE 496 -1216 496 -1280
WIRE 560 -1216 560 -1280
WIRE 2912 -1216 2912 -1232
WIRE 3024 -1216 2912 -1216
WIRE 3248 -1216 3248 -1248
WIRE 3312 -1216 3312 -1232
WIRE 3312 -1216 3248 -1216
WIRE 3392 -1216 3392 -1232
WIRE 3408 -1216 3392 -1216
WIRE 3744 -1216 3744 -1328
WIRE 4368 -1216 4368 -1232
WIRE 4928 -1216 4928 -1328
WIRE 5280 -1216 5280 -1232
WIRE 5280 -1216 5264 -1216
WIRE 5360 -1216 5360 -1232
WIRE 5424 -1216 5424 -1248
WIRE 5424 -1216 5360 -1216
WIRE 5760 -1216 5760 -1232
WIRE 5760 -1216 5648 -1216
WIRE 8832 -1216 7760 -1216
WIRE 8960 -1216 8896 -1216
WIRE 9136 -1216 8960 -1216
WIRE 9216 -1216 9136 -1216
WIRE 9328 -1216 9216 -1216
WIRE 9376 -1216 9328 -1216
WIRE 9440 -1216 9376 -1216
WIRE 9488 -1216 9440 -1216
WIRE 9872 -1216 9488 -1216
WIRE 10144 -1216 9872 -1216
WIRE 10752 -1216 10144 -1216
WIRE 3696 -1200 3696 -1328
WIRE 4976 -1200 4976 -1328
WIRE 9328 -1200 9328 -1216
WIRE 9376 -1200 9376 -1216
WIRE 9440 -1200 9440 -1216
WIRE 9488 -1200 9488 -1216
WIRE 9744 -1200 9744 -1232
WIRE 9824 -1200 9824 -1232
WIRE 9824 -1200 9744 -1200
WIRE 2912 -1184 2912 -1216
WIRE 5760 -1184 5760 -1216
WIRE 8896 -1184 8896 -1216
WIRE 8960 -1184 8960 -1216
WIRE 9136 -1184 9136 -1216
WIRE 416 -1168 416 -1184
WIRE 432 -1168 416 -1168
WIRE 672 -1168 672 -1184
WIRE 672 -1168 624 -1168
WIRE 3312 -1168 3312 -1216
WIRE 3328 -1168 3312 -1168
WIRE 5360 -1168 5360 -1216
WIRE 5360 -1168 5344 -1168
WIRE 10144 -1168 10144 -1216
WIRE 672 -1152 672 -1168
WIRE 3024 -1152 3024 -1216
WIRE 3024 -1152 2976 -1152
WIRE 4240 -1152 4240 -1328
WIRE 4448 -1152 4448 -1328
WIRE 5648 -1152 5648 -1216
WIRE 5696 -1152 5648 -1152
WIRE 2752 -1136 2704 -1136
WIRE 3744 -1136 3744 -1152
WIRE 4928 -1136 4928 -1152
WIRE 5968 -1136 5920 -1136
WIRE 3216 -1120 2976 -1120
WIRE 3312 -1120 3312 -1168
WIRE 3312 -1120 3296 -1120
WIRE 3472 -1120 3472 -1168
WIRE 3472 -1120 3392 -1120
WIRE 3632 -1120 3616 -1120
WIRE 3648 -1120 3632 -1120
WIRE 5040 -1120 5024 -1120
WIRE 5056 -1120 5040 -1120
WIRE 5200 -1120 5200 -1168
WIRE 5280 -1120 5200 -1120
WIRE 5360 -1120 5360 -1168
WIRE 5376 -1120 5360 -1120
WIRE 5696 -1120 5456 -1120
WIRE 9216 -1120 9216 -1216
WIRE 9328 -1120 9328 -1136
WIRE 9376 -1120 9376 -1136
WIRE 9376 -1120 9328 -1120
WIRE 9440 -1120 9440 -1136
WIRE 9488 -1120 9488 -1136
WIRE 9488 -1120 9440 -1120
WIRE 496 -1104 496 -1120
WIRE 560 -1104 560 -1120
WIRE 560 -1104 496 -1104
WIRE 608 -1104 560 -1104
WIRE 3024 -1104 3024 -1152
WIRE 5648 -1104 5648 -1152
WIRE 9376 -1104 9376 -1120
WIRE 9488 -1104 9488 -1120
WIRE 416 -1088 416 -1168
WIRE 560 -1088 560 -1104
WIRE 3632 -1088 3632 -1120
WIRE 5040 -1088 5040 -1120
WIRE 8832 -1072 8832 -1216
WIRE 8896 -1072 8896 -1104
WIRE 8896 -1072 8832 -1072
WIRE 8960 -1072 8960 -1104
WIRE 8960 -1072 8896 -1072
WIRE 8976 -1072 8960 -1072
WIRE 9136 -1072 9136 -1104
WIRE 9136 -1072 9120 -1072
WIRE 9152 -1072 9136 -1072
WIRE 9872 -1072 9872 -1216
WIRE 10144 -1072 10144 -1104
WIRE 10528 -1072 10144 -1072
WIRE 3200 -1056 3200 -1328
WIRE 3200 -1056 3104 -1056
WIRE 3248 -1056 3200 -1056
WIRE 5472 -1056 5472 -1328
WIRE 5472 -1056 5424 -1056
WIRE 5568 -1056 5472 -1056
WIRE 10144 -1056 10144 -1072
WIRE 2752 -1040 2704 -1040
WIRE 3024 -1040 2976 -1040
WIRE 3312 -1040 3312 -1120
WIRE 3344 -1040 3312 -1040
WIRE 3472 -1040 3472 -1120
WIRE 3472 -1040 3408 -1040
WIRE 3568 -1040 3472 -1040
WIRE 5200 -1040 5200 -1120
WIRE 5200 -1040 5104 -1040
WIRE 5264 -1040 5200 -1040
WIRE 5360 -1040 5360 -1120
WIRE 5360 -1040 5328 -1040
WIRE 5696 -1040 5648 -1040
WIRE 5968 -1040 5920 -1040
WIRE 3104 -1024 3104 -1056
WIRE 3200 -1024 3200 -1056
WIRE 3248 -1024 3248 -1056
WIRE 3472 -1024 3472 -1040
WIRE 5200 -1024 5200 -1040
WIRE 5424 -1024 5424 -1056
WIRE 5472 -1024 5472 -1056
WIRE 5568 -1024 5568 -1056
WIRE -3840 -1008 -3888 -1008
WIRE 672 -1008 672 -1056
WIRE 672 -1008 640 -1008
WIRE 704 -1008 672 -1008
WIRE 10528 -1008 10528 -1072
WIRE 416 -992 416 -1008
WIRE 416 -992 320 -992
WIRE 560 -992 560 -1008
WIRE 640 -992 640 -1008
WIRE 704 -992 704 -1008
WIRE -3936 -976 -3952 -976
WIRE -3840 -976 -3840 -1008
WIRE -3776 -976 -3840 -976
WIRE -3376 -976 -3440 -976
WIRE -3264 -976 -3312 -976
WIRE -3248 -976 -3264 -976
WIRE -3024 -976 -3168 -976
WIRE 9872 -976 9872 -992
WIRE 10064 -960 10000 -960
WIRE 10144 -960 10144 -976
WIRE 10144 -960 10064 -960
WIRE 10320 -960 10144 -960
WIRE -3952 -944 -3952 -976
WIRE -3952 -944 -4256 -944
WIRE 368 -944 368 -1280
WIRE 368 -944 304 -944
WIRE 416 -944 368 -944
WIRE 10144 -944 10144 -960
WIRE 10320 -944 10320 -960
WIRE -4256 -928 -4256 -944
WIRE 304 -928 304 -944
WIRE 416 -928 416 -944
WIRE 3024 -928 3024 -1040
WIRE 3104 -928 3104 -944
WIRE 3104 -928 3024 -928
WIRE 3200 -928 3200 -960
WIRE 3200 -928 3104 -928
WIRE 3248 -928 3248 -960
WIRE 3248 -928 3200 -928
WIRE 3472 -928 3472 -944
WIRE 3472 -928 3248 -928
WIRE 3632 -928 3632 -992
WIRE 3632 -928 3472 -928
WIRE 3664 -928 3632 -928
WIRE 3696 -928 3696 -1104
WIRE 3696 -928 3664 -928
WIRE 3744 -928 3744 -1056
WIRE 3744 -928 3696 -928
WIRE 3824 -928 3744 -928
WIRE 4928 -928 4928 -1056
WIRE 4928 -928 4848 -928
WIRE 4976 -928 4976 -1104
WIRE 4976 -928 4928 -928
WIRE 5008 -928 4976 -928
WIRE 5040 -928 5040 -992
WIRE 5040 -928 5008 -928
WIRE 5200 -928 5200 -944
WIRE 5200 -928 5040 -928
WIRE 5424 -928 5424 -960
WIRE 5424 -928 5200 -928
WIRE 5472 -928 5472 -960
WIRE 5472 -928 5424 -928
WIRE 5568 -928 5568 -944
WIRE 5568 -928 5472 -928
WIRE 5648 -928 5648 -1040
WIRE 5648 -928 5568 -928
WIRE 9216 -928 9216 -1024
WIRE 9632 -928 9440 -928
WIRE 9648 -928 9632 -928
WIRE 9728 -928 9712 -928
WIRE 9776 -928 9728 -928
WIRE 9808 -928 9776 -928
WIRE -3888 -896 -3888 -912
WIRE -3824 -896 -3888 -896
WIRE 9728 -896 9728 -928
WIRE -3776 -880 -3776 -976
WIRE -3776 -880 -3856 -880
WIRE -3760 -880 -3776 -880
WIRE -3648 -880 -3680 -880
WIRE -3264 -880 -3264 -976
WIRE -3264 -880 -3344 -880
WIRE 640 -880 640 -912
WIRE 704 -880 704 -912
WIRE -4048 -864 -4080 -864
WIRE -3952 -864 -3952 -944
WIRE -3952 -864 -3968 -864
WIRE -3920 -864 -3952 -864
WIRE -3552 -864 -3568 -864
WIRE -3456 -864 -3472 -864
WIRE -3440 -864 -3440 -976
WIRE -3440 -864 -3456 -864
WIRE -3408 -864 -3440 -864
WIRE 368 -864 368 -944
WIRE 3200 -864 2912 -864
WIRE 3248 -864 3200 -864
WIRE 3312 -864 3248 -864
WIRE 3392 -864 3312 -864
WIRE 3472 -864 3392 -864
WIRE 5280 -864 5200 -864
WIRE 5360 -864 5280 -864
WIRE 5424 -864 5360 -864
WIRE 5472 -864 5424 -864
WIRE 5760 -864 5472 -864
WIRE -3776 -848 -3856 -848
WIRE -3264 -848 -3344 -848
WIRE -3248 -848 -3264 -848
WIRE -3056 -848 -3168 -848
WIRE 176 -848 112 -848
WIRE 336 -848 176 -848
WIRE 2912 -848 2912 -864
WIRE 3248 -848 3248 -864
WIRE 3312 -848 3312 -864
WIRE 3392 -848 3392 -864
WIRE 5280 -848 5280 -864
WIRE 5360 -848 5360 -864
WIRE 5424 -848 5424 -864
WIRE 5760 -848 5760 -864
WIRE -4256 -832 -4256 -848
WIRE -3824 -832 -3888 -832
WIRE -3264 -832 -3264 -848
WIRE 416 -832 416 -848
WIRE 416 -832 400 -832
WIRE 448 -832 416 -832
WIRE 544 -832 528 -832
WIRE 576 -832 544 -832
WIRE 784 -832 768 -832
WIRE 9440 -832 9440 -928
WIRE 9456 -832 9440 -832
WIRE 9520 -832 9504 -832
WIRE 9728 -832 9568 -832
WIRE 9776 -832 9776 -848
WIRE 9872 -832 9872 -880
WIRE 9872 -832 9776 -832
WIRE 10000 -832 10000 -960
WIRE 10064 -832 10064 -960
WIRE -3888 -816 -3888 -832
WIRE -3776 -816 -3776 -848
WIRE 336 -816 144 -816
WIRE 544 -816 544 -832
WIRE 9776 -816 9776 -832
WIRE -4144 -800 -4160 -800
WIRE -4080 -800 -4080 -864
WIRE -4000 -800 -4016 -800
WIRE 3472 -800 3472 -864
WIRE 5200 -800 5200 -864
WIRE 9440 -800 9440 -832
WIRE 9568 -800 9568 -832
WIRE -448 -784 -480 -784
WIRE -384 -784 -448 -784
WIRE -288 -784 -384 -784
WIRE 9872 -784 9872 -832
WIRE 10320 -784 10320 -800
WIRE -384 -768 -384 -784
WIRE 304 -768 304 -864
WIRE 352 -768 352 -784
WIRE 352 -768 304 -768
WIRE 384 -768 384 -800
WIRE 384 -768 352 -768
WIRE 2912 -752 2912 -768
WIRE 3024 -752 2912 -752
WIRE 3248 -752 3248 -784
WIRE 3312 -752 3312 -768
WIRE 3312 -752 3248 -752
WIRE 3392 -752 3392 -768
WIRE 3408 -752 3392 -752
WIRE 3744 -752 3744 -928
WIRE 4928 -752 4928 -928
WIRE 5280 -752 5280 -768
WIRE 5280 -752 5264 -752
WIRE 5360 -752 5360 -768
WIRE 5424 -752 5424 -784
WIRE 5424 -752 5360 -752
WIRE 5760 -752 5760 -768
WIRE 5760 -752 5648 -752
WIRE 10144 -752 10144 -864
WIRE -4256 -736 -4256 -768
WIRE -4160 -736 -4160 -800
WIRE -4144 -736 -4160 -736
WIRE -4000 -736 -4000 -800
WIRE -4000 -736 -4016 -736
WIRE 544 -736 544 -752
WIRE 704 -736 704 -784
WIRE 736 -736 704 -736
WIRE 880 -736 816 -736
WIRE 3696 -736 3696 -928
WIRE 4976 -736 4976 -928
WIRE 9632 -736 9632 -928
WIRE 9648 -736 9632 -736
WIRE 9728 -736 9728 -768
WIRE 9728 -736 9712 -736
WIRE 9776 -736 9728 -736
WIRE 9808 -736 9776 -736
WIRE 10400 -736 10384 -736
WIRE 10416 -736 10400 -736
WIRE 10528 -736 10528 -800
WIRE 10528 -736 10496 -736
WIRE -4736 -720 -4736 -736
WIRE -4608 -720 -4736 -720
WIRE -4544 -720 -4608 -720
WIRE -1600 -720 -1632 -720
WIRE -1472 -720 -1600 -720
WIRE -1296 -720 -1472 -720
WIRE -288 -720 -288 -784
WIRE 2912 -720 2912 -752
WIRE 5760 -720 5760 -752
WIRE 10400 -720 10400 -736
WIRE -4736 -704 -4736 -720
WIRE -4080 -704 -4080 -736
WIRE -1600 -704 -1600 -720
WIRE 880 -704 848 -704
WIRE 3312 -704 3312 -752
WIRE 3328 -704 3312 -704
WIRE 5360 -704 5360 -752
WIRE 5360 -704 5344 -704
WIRE -4608 -688 -4608 -720
WIRE -4544 -688 -4544 -720
WIRE -800 -688 -832 -688
WIRE -768 -688 -800 -688
WIRE 3024 -688 3024 -752
WIRE 3024 -688 2976 -688
WIRE 5648 -688 5648 -752
WIRE 5696 -688 5648 -688
WIRE -560 -672 -576 -672
WIRE -384 -672 -384 -688
WIRE -384 -672 -480 -672
WIRE -352 -672 -384 -672
WIRE 2752 -672 2704 -672
WIRE 3744 -672 3744 -688
WIRE 4928 -672 4928 -688
WIRE 5968 -672 5920 -672
WIRE -4160 -656 -4160 -736
WIRE -4112 -656 -4160 -656
WIRE -4000 -656 -4000 -736
WIRE -4000 -656 -4048 -656
WIRE 3216 -656 2976 -656
WIRE 3312 -656 3312 -704
WIRE 3312 -656 3296 -656
WIRE 3472 -656 3472 -704
WIRE 3472 -656 3392 -656
WIRE 3632 -656 3616 -656
WIRE 3648 -656 3632 -656
WIRE 5040 -656 5024 -656
WIRE 5056 -656 5040 -656
WIRE 5200 -656 5200 -704
WIRE 5280 -656 5200 -656
WIRE 5360 -656 5360 -704
WIRE 5376 -656 5360 -656
WIRE 5696 -656 5456 -656
WIRE -1680 -640 -1696 -640
WIRE -1648 -640 -1664 -640
WIRE -768 -640 -864 -640
WIRE 704 -640 704 -736
WIRE 704 -640 496 -640
WIRE 736 -640 704 -640
WIRE 880 -640 816 -640
WIRE 3024 -640 3024 -688
WIRE 5648 -640 5648 -688
WIRE -1696 -624 -1696 -640
WIRE -1696 -624 -1712 -624
WIRE -1680 -624 -1680 -640
WIRE -1664 -624 -1664 -640
WIRE -1664 -624 -1680 -624
WIRE -1648 -624 -1648 -640
WIRE -1632 -624 -1648 -624
WIRE -448 -624 -448 -784
WIRE 3632 -624 3632 -656
WIRE 5040 -624 5040 -656
WIRE 10000 -624 10000 -768
WIRE 10064 -624 10064 -768
WIRE 10064 -624 10000 -624
WIRE 10144 -624 10144 -688
WIRE 10144 -624 10064 -624
WIRE 10320 -624 10320 -688
WIRE 10320 -624 10144 -624
WIRE 10400 -624 10400 -640
WIRE 10400 -624 10320 -624
WIRE 848 -608 848 -704
WIRE 880 -608 848 -608
WIRE -4736 -592 -4736 -624
WIRE -4736 -592 -4784 -592
WIRE -4608 -592 -4608 -624
WIRE -4608 -592 -4736 -592
WIRE -4544 -592 -4544 -624
WIRE -4544 -592 -4608 -592
WIRE -4080 -592 -4128 -592
WIRE -4032 -592 -4080 -592
WIRE -800 -592 -800 -688
WIRE -768 -592 -800 -592
WIRE -384 -592 -384 -672
WIRE -368 -592 -384 -592
WIRE -288 -592 -288 -624
WIRE -288 -592 -304 -592
WIRE -272 -592 -288 -592
WIRE -112 -592 -128 -592
WIRE -96 -592 -112 -592
WIRE 0 -592 -16 -592
WIRE 48 -592 0 -592
WIRE 112 -592 112 -848
WIRE 112 -592 48 -592
WIRE 3200 -592 3200 -864
WIRE 3200 -592 3104 -592
WIRE 3248 -592 3200 -592
WIRE 5472 -592 5472 -864
WIRE 5472 -592 5424 -592
WIRE 5568 -592 5472 -592
WIRE 10144 -592 10144 -624
WIRE -1408 -576 -1488 -576
WIRE -1344 -576 -1408 -576
WIRE -1216 -576 -1344 -576
WIRE -1104 -576 -1216 -576
WIRE 0 -576 0 -592
WIRE 48 -576 48 -592
WIRE 2752 -576 2704 -576
WIRE 3024 -576 2976 -576
WIRE 3312 -576 3312 -656
WIRE 3344 -576 3312 -576
WIRE 3472 -576 3472 -656
WIRE 3472 -576 3408 -576
WIRE 3568 -576 3472 -576
WIRE 4240 -576 4240 -1088
WIRE 4272 -576 4240 -576
WIRE 4368 -576 4352 -576
WIRE 4448 -576 4448 -1088
WIRE 4448 -576 4432 -576
WIRE 5200 -576 5200 -656
WIRE 5200 -576 5104 -576
WIRE 5264 -576 5200 -576
WIRE 5360 -576 5360 -656
WIRE 5360 -576 5328 -576
WIRE 5696 -576 5648 -576
WIRE 5968 -576 5920 -576
WIRE -4736 -560 -4736 -592
WIRE -4608 -560 -4608 -592
WIRE -4544 -560 -4544 -592
WIRE -3648 -560 -3648 -880
WIRE -3440 -560 -3648 -560
WIRE -3392 -560 -3440 -560
WIRE -3264 -560 -3312 -560
WIRE -112 -560 -112 -592
WIRE 3104 -560 3104 -592
WIRE 3200 -560 3200 -592
WIRE 3248 -560 3248 -592
WIRE 3472 -560 3472 -576
WIRE 4048 -560 4048 -624
WIRE 4048 -560 4032 -560
WIRE 4624 -560 4624 -624
WIRE 4640 -560 4624 -560
WIRE 5200 -560 5200 -576
WIRE 5424 -560 5424 -592
WIRE 5472 -560 5472 -592
WIRE 5568 -560 5568 -592
WIRE 10720 -560 10560 -560
WIRE 640 -544 640 -784
WIRE 640 -544 544 -544
WIRE 672 -544 640 -544
WIRE 880 -544 752 -544
WIRE 9216 -544 9216 -848
WIRE -4160 -528 -4160 -656
WIRE -4112 -528 -4160 -528
WIRE -4000 -528 -4000 -656
WIRE -4000 -528 -4048 -528
WIRE -800 -528 -800 -592
WIRE -672 -528 -800 -528
WIRE -288 -512 -288 -592
WIRE -176 -512 -288 -512
WIRE 496 -512 496 -640
WIRE 544 -512 544 -544
WIRE 848 -512 848 -608
WIRE 880 -512 848 -512
WIRE 4048 -512 4048 -560
WIRE 4240 -512 4240 -576
WIRE 4304 -512 4240 -512
WIRE 4448 -512 4448 -576
WIRE 4448 -512 4368 -512
WIRE 4624 -512 4624 -560
WIRE -1472 -496 -1472 -720
WIRE -1408 -496 -1408 -576
WIRE -1344 -496 -1344 -576
WIRE -1104 -496 -1104 -576
WIRE -288 -496 -288 -512
WIRE 9568 -496 9568 -720
WIRE 9568 -496 9376 -496
WIRE 10560 -496 10560 -560
WIRE 10560 -496 9568 -496
WIRE -1248 -480 -1248 -528
WIRE -1216 -480 -1248 -480
WIRE 0 -480 0 -512
WIRE 48 -480 48 -496
WIRE -4736 -464 -4736 -480
WIRE -4608 -464 -4608 -496
WIRE -4608 -464 -4736 -464
WIRE -4544 -464 -4544 -496
WIRE -4544 -464 -4608 -464
WIRE -3376 -464 -3376 -480
WIRE -3312 -464 -3376 -464
WIRE -3264 -464 -3264 -560
WIRE -3168 -464 -3264 -464
WIRE -3024 -464 -3024 -976
WIRE -3024 -464 -3088 -464
WIRE -2976 -464 -3024 -464
WIRE -1216 -464 -1216 -480
WIRE 3024 -464 3024 -576
WIRE 3104 -464 3104 -480
WIRE 3104 -464 3024 -464
WIRE 3200 -464 3200 -496
WIRE 3200 -464 3104 -464
WIRE 3248 -464 3248 -496
WIRE 3248 -464 3200 -464
WIRE 3472 -464 3472 -480
WIRE 3472 -464 3248 -464
WIRE 3632 -464 3632 -528
WIRE 3632 -464 3472 -464
WIRE 3696 -464 3696 -640
WIRE 3696 -464 3632 -464
WIRE 3824 -464 3824 -928
WIRE 3888 -464 3888 -1328
WIRE 4784 -464 4784 -1328
WIRE 4848 -464 4848 -928
WIRE 4976 -464 4976 -640
WIRE 5040 -464 5040 -528
WIRE 5040 -464 4976 -464
WIRE 5200 -464 5200 -480
WIRE 5200 -464 5040 -464
WIRE 5424 -464 5424 -496
WIRE 5424 -464 5200 -464
WIRE 5472 -464 5472 -496
WIRE 5472 -464 5424 -464
WIRE 5568 -464 5568 -480
WIRE 5568 -464 5472 -464
WIRE 5648 -464 5648 -576
WIRE 5648 -464 5568 -464
WIRE -4112 -448 -4160 -448
WIRE -4032 -448 -4032 -592
WIRE -3984 -448 -4032 -448
WIRE -3264 -448 -3264 -464
WIRE -3264 -448 -3344 -448
WIRE 144 -448 144 -816
WIRE 640 -448 640 -544
WIRE 672 -448 640 -448
WIRE 880 -448 752 -448
WIRE 9440 -448 9440 -720
WIRE 9440 -448 9376 -448
WIRE 10528 -448 10528 -736
WIRE 10528 -448 9440 -448
WIRE 10576 -448 10528 -448
WIRE -4736 -432 -4736 -464
WIRE -3984 -432 -3984 -448
WIRE -3568 -432 -3568 -864
WIRE -3552 -432 -3568 -432
WIRE -3456 -432 -3472 -432
WIRE -3440 -432 -3440 -560
WIRE -3440 -432 -3456 -432
WIRE -3408 -432 -3440 -432
WIRE 10720 -432 10640 -432
WIRE -3264 -416 -3344 -416
WIRE 352 -416 352 -768
WIRE 352 -416 256 -416
WIRE 496 -416 496 -448
WIRE 496 -416 352 -416
WIRE 544 -416 544 -448
WIRE 544 -416 496 -416
WIRE 848 -416 848 -512
WIRE 848 -416 544 -416
WIRE 880 -416 848 -416
WIRE 8512 -416 8000 -416
WIRE -3312 -400 -3376 -400
WIRE -3264 -400 -3264 -416
WIRE -3232 -400 -3264 -400
WIRE -3056 -400 -3056 -848
WIRE -3056 -400 -3152 -400
WIRE -2976 -400 -3056 -400
WIRE -448 -400 -448 -560
WIRE -448 -400 -480 -400
WIRE -288 -400 -288 -416
WIRE -288 -400 -448 -400
WIRE -112 -400 -112 -464
WIRE -112 -400 -288 -400
WIRE -4128 -384 -4128 -592
WIRE -4032 -384 -4032 -448
WIRE -4032 -384 -4128 -384
WIRE -3376 -384 -3376 -400
WIRE -3264 -384 -3264 -400
WIRE -1296 -384 -1296 -720
WIRE 8080 -384 7792 -384
WIRE 8160 -384 8080 -384
WIRE 8480 -384 8160 -384
WIRE 8688 -384 8480 -384
WIRE 10128 -384 8688 -384
WIRE 10416 -384 10128 -384
WIRE 10528 -384 10416 -384
WIRE 10576 -384 10528 -384
WIRE -1344 -368 -1344 -416
WIRE -1296 -368 -1344 -368
WIRE -1216 -368 -1216 -384
WIRE -1216 -368 -1232 -368
WIRE -1184 -368 -1216 -368
WIRE -1104 -368 -1104 -432
WIRE -1104 -368 -1120 -368
WIRE -1072 -368 -1104 -368
WIRE -992 -368 -1008 -368
WIRE -944 -368 -992 -368
WIRE -864 -368 -864 -640
WIRE -864 -368 -880 -368
WIRE 3696 -368 3696 -464
WIRE 3744 -368 3744 -592
WIRE 3744 -368 3696 -368
WIRE 3792 -368 3744 -368
WIRE 3936 -368 3792 -368
WIRE 4048 -368 4048 -432
WIRE 4048 -368 4016 -368
WIRE 4112 -368 4048 -368
WIRE 4176 -368 4112 -368
WIRE 4240 -368 4240 -512
WIRE 4240 -368 4176 -368
WIRE 4320 -368 4240 -368
WIRE 4448 -368 4448 -512
WIRE 4448 -368 4384 -368
WIRE 4496 -368 4448 -368
WIRE 4560 -368 4496 -368
WIRE 4576 -368 4560 -368
WIRE 4624 -368 4624 -432
WIRE 4624 -368 4576 -368
WIRE 4656 -368 4624 -368
WIRE 4880 -368 4736 -368
WIRE 4928 -368 4928 -592
WIRE 4928 -368 4880 -368
WIRE 4976 -368 4976 -464
WIRE 4976 -368 4928 -368
WIRE 10128 -368 10128 -384
WIRE 144 -352 144 -368
WIRE 144 -352 112 -352
WIRE 4048 -352 4048 -368
WIRE 4112 -352 4112 -368
WIRE 4176 -352 4176 -368
WIRE 4496 -352 4496 -368
WIRE 4560 -352 4560 -368
WIRE 4624 -352 4624 -368
WIRE 8080 -352 8080 -384
WIRE 10416 -352 10416 -384
WIRE 10576 -352 10464 -352
WIRE -4160 -336 -4160 -448
WIRE -4096 -336 -4160 -336
WIRE -3984 -336 -3984 -352
WIRE -3984 -336 -4032 -336
WIRE 144 -336 144 -352
WIRE 8688 -336 8688 -384
WIRE -1600 -320 -1600 -448
WIRE -1472 -320 -1472 -432
WIRE -1472 -320 -1600 -320
WIRE -1408 -320 -1408 -432
WIRE -1408 -320 -1472 -320
WIRE -1296 -320 -1296 -352
WIRE -1296 -320 -1408 -320
WIRE -1184 -320 -1184 -352
WIRE -1184 -320 -1296 -320
WIRE -1072 -320 -1072 -352
WIRE -1072 -320 -1184 -320
WIRE -944 -320 -944 -352
WIRE -944 -320 -1072 -320
WIRE -448 -320 -480 -320
WIRE -384 -320 -448 -320
WIRE -288 -320 -384 -320
WIRE 368 -320 256 -320
WIRE 416 -320 368 -320
WIRE 496 -320 416 -320
WIRE 560 -320 496 -320
WIRE 672 -320 560 -320
WIRE 10352 -320 10288 -320
WIRE -384 -304 -384 -320
WIRE 416 -304 416 -320
WIRE 672 -304 672 -320
WIRE 8160 -304 8160 -384
WIRE 8224 -304 8160 -304
WIRE 8544 -304 8448 -304
WIRE 9872 -304 9872 -688
WIRE -4352 -288 -4352 -304
WIRE -3264 -288 -3264 -304
WIRE -1184 -288 -1184 -320
WIRE 3200 -288 2912 -288
WIRE 3248 -288 3200 -288
WIRE 3312 -288 3248 -288
WIRE 3392 -288 3312 -288
WIRE 3472 -288 3392 -288
WIRE 5280 -288 5200 -288
WIRE 5360 -288 5280 -288
WIRE 5424 -288 5360 -288
WIRE 5472 -288 5424 -288
WIRE 5760 -288 5472 -288
WIRE 9312 -288 8752 -288
WIRE -4432 -272 -4432 -304
WIRE 2912 -272 2912 -288
WIRE 3248 -272 3248 -288
WIRE 3312 -272 3312 -288
WIRE 3392 -272 3392 -288
WIRE 5280 -272 5280 -288
WIRE 5360 -272 5360 -288
WIRE 5424 -272 5424 -288
WIRE 5760 -272 5760 -288
WIRE 7840 -272 7792 -272
WIRE 8000 -272 8000 -416
WIRE 10064 -272 10016 -272
WIRE 10128 -272 10128 -288
WIRE 10128 -272 10064 -272
WIRE 10144 -272 10128 -272
WIRE 10352 -272 10352 -320
WIRE 10416 -272 10416 -288
WIRE 10416 -272 10352 -272
WIRE 10464 -272 10464 -352
WIRE 10464 -272 10416 -272
WIRE -4160 -256 -4160 -336
WIRE -4096 -256 -4160 -256
WIRE -3984 -256 -3984 -336
WIRE -3984 -256 -4016 -256
WIRE -288 -256 -288 -320
WIRE 496 -256 496 -320
WIRE 560 -256 560 -320
WIRE 4048 -256 4048 -288
WIRE 4112 -256 4112 -272
WIRE 4176 -256 4176 -272
WIRE 4496 -256 4496 -272
WIRE 4560 -256 4560 -272
WIRE 4624 -256 4624 -288
WIRE 10016 -256 10016 -272
WIRE 10416 -256 10416 -272
WIRE 8080 -240 8080 -272
WIRE 8160 -240 8080 -240
WIRE 8224 -240 8160 -240
WIRE 8576 -240 8448 -240
WIRE 8688 -240 8688 -256
WIRE 8688 -240 8656 -240
WIRE 8752 -240 8752 -288
WIRE 8752 -240 8688 -240
WIRE 9312 -240 9312 -288
WIRE -800 -224 -800 -528
WIRE -768 -224 -800 -224
WIRE 3472 -224 3472 -288
WIRE 5200 -224 5200 -288
WIRE 10528 -224 10528 -384
WIRE -560 -208 -576 -208
WIRE -384 -208 -384 -224
WIRE -384 -208 -480 -208
WIRE -352 -208 -384 -208
WIRE 416 -208 416 -224
WIRE 432 -208 416 -208
WIRE 672 -208 672 -224
WIRE 672 -208 624 -208
WIRE 7840 -208 7840 -272
WIRE 9872 -208 9872 -224
WIRE 9936 -208 9872 -208
WIRE 9952 -208 9936 -208
WIRE -4688 -192 -4736 -192
WIRE -4640 -192 -4688 -192
WIRE -4560 -192 -4576 -192
WIRE -4432 -192 -4432 -208
WIRE -4432 -192 -4480 -192
WIRE -4352 -192 -4352 -208
WIRE -4352 -192 -4432 -192
WIRE -4320 -192 -4352 -192
WIRE -4208 -192 -4240 -192
WIRE -4160 -192 -4160 -256
WIRE -4160 -192 -4208 -192
WIRE 672 -192 672 -208
WIRE 3744 -192 3744 -368
WIRE 4928 -192 4928 -368
WIRE 8976 -192 8896 -192
WIRE 9040 -192 8976 -192
WIRE 9056 -192 9040 -192
WIRE 9216 -192 9216 -464
WIRE 9216 -192 9200 -192
WIRE 9248 -192 9216 -192
WIRE -4736 -176 -4736 -192
WIRE -4352 -176 -4352 -192
WIRE -992 -176 -992 -368
WIRE -768 -176 -992 -176
WIRE 2912 -176 2912 -192
WIRE 3024 -176 2912 -176
WIRE 3248 -176 3248 -208
WIRE 3312 -176 3312 -192
WIRE 3312 -176 3248 -176
WIRE 3392 -176 3392 -192
WIRE 3408 -176 3392 -176
WIRE 5280 -176 5280 -192
WIRE 5280 -176 5264 -176
WIRE 5360 -176 5360 -192
WIRE 5424 -176 5424 -208
WIRE 5424 -176 5360 -176
WIRE 5760 -176 5760 -192
WIRE 5760 -176 5648 -176
WIRE 8080 -176 8080 -240
WIRE 8160 -176 8160 -240
WIRE 8224 -176 8160 -176
WIRE 8512 -176 8512 -416
WIRE 8512 -176 8448 -176
WIRE 9936 -176 9936 -208
WIRE 10064 -176 10064 -272
WIRE 10128 -176 10128 -272
WIRE -4432 -160 -4432 -192
WIRE -4208 -160 -4208 -192
WIRE -4048 -160 -4048 -176
WIRE -4048 -160 -4112 -160
WIRE 3696 -160 3696 -368
WIRE 4976 -160 4976 -368
WIRE 7936 -160 7904 -160
WIRE 8000 -160 8000 -192
WIRE 8000 -160 7936 -160
WIRE 8688 -160 8688 -240
WIRE 8688 -160 8624 -160
WIRE 8752 -160 8752 -176
WIRE 8832 -160 8752 -160
WIRE 8976 -160 8976 -192
WIRE 9040 -160 9040 -192
WIRE 9216 -160 9216 -192
WIRE 9872 -160 9872 -208
WIRE 10416 -160 10416 -176
WIRE -4160 -144 -4160 -192
WIRE -4080 -144 -4160 -144
WIRE -576 -144 -592 -144
WIRE -448 -144 -448 -320
WIRE 496 -144 496 -160
WIRE 560 -144 560 -160
WIRE 560 -144 496 -144
WIRE 608 -144 560 -144
WIRE 2912 -144 2912 -176
WIRE 5760 -144 5760 -176
WIRE 7936 -144 7936 -160
WIRE 8832 -144 8832 -160
WIRE 9376 -144 9376 -160
WIRE 9424 -144 9376 -144
WIRE 9472 -144 9472 -160
WIRE 9520 -144 9472 -144
WIRE -4672 -128 -4704 -128
WIRE -3984 -128 -3984 -256
WIRE -3984 -128 -4016 -128
WIRE -3856 -128 -3984 -128
WIRE -3728 -128 -3744 -128
WIRE -3696 -128 -3728 -128
WIRE -3568 -128 -3568 -432
WIRE -3568 -128 -3616 -128
WIRE -3456 -128 -3568 -128
WIRE -800 -128 -800 -224
WIRE -768 -128 -800 -128
WIRE -384 -128 -384 -208
WIRE -368 -128 -384 -128
WIRE -288 -128 -288 -160
WIRE -288 -128 -304 -128
WIRE -272 -128 -288 -128
WIRE -112 -128 -128 -128
WIRE -96 -128 -112 -128
WIRE 0 -128 -16 -128
WIRE 48 -128 0 -128
WIRE 112 -128 48 -128
WIRE 416 -128 416 -208
WIRE 560 -128 560 -144
WIRE 3312 -128 3312 -176
WIRE 3328 -128 3312 -128
WIRE 5360 -128 5360 -176
WIRE 5360 -128 5344 -128
WIRE 8000 -128 8000 -160
WIRE 8624 -128 8624 -160
WIRE 8688 -128 8688 -160
WIRE 8752 -128 8752 -160
WIRE 9376 -128 9376 -144
WIRE 9424 -128 9424 -144
WIRE 9472 -128 9472 -144
WIRE 9520 -128 9520 -144
WIRE -4080 -112 -4160 -112
WIRE -3984 -112 -3984 -128
WIRE -3856 -112 -3856 -128
WIRE -3728 -112 -3728 -128
WIRE 0 -112 0 -128
WIRE 48 -112 48 -128
WIRE 3024 -112 3024 -176
WIRE 3024 -112 2976 -112
WIRE 3744 -112 3744 -128
WIRE 4928 -112 4928 -128
WIRE 5648 -112 5648 -176
WIRE 5696 -112 5648 -112
WIRE 8224 -112 8160 -112
WIRE 8480 -112 8480 -384
WIRE 8480 -112 8448 -112
WIRE -4048 -96 -4112 -96
WIRE -112 -96 -112 -128
WIRE 2752 -96 2704 -96
WIRE 5968 -96 5920 -96
WIRE -4048 -80 -4048 -96
WIRE 3216 -80 2976 -80
WIRE 3312 -80 3312 -128
WIRE 3312 -80 3296 -80
WIRE 3472 -80 3472 -128
WIRE 3472 -80 3392 -80
WIRE 3632 -80 3616 -80
WIRE 3648 -80 3632 -80
WIRE 5040 -80 5024 -80
WIRE 5056 -80 5040 -80
WIRE 5200 -80 5200 -128
WIRE 5280 -80 5200 -80
WIRE 5360 -80 5360 -128
WIRE 5376 -80 5360 -80
WIRE 5696 -80 5456 -80
WIRE -4736 -64 -4736 -96
WIRE -4704 -64 -4736 -64
WIRE -4640 -64 -4704 -64
WIRE -4560 -64 -4576 -64
WIRE -4432 -64 -4432 -96
WIRE -4432 -64 -4480 -64
WIRE -4352 -64 -4352 -96
WIRE -4352 -64 -4432 -64
WIRE -4320 -64 -4352 -64
WIRE -4208 -64 -4208 -96
WIRE -4208 -64 -4240 -64
WIRE -4160 -64 -4160 -112
WIRE -4160 -64 -4208 -64
WIRE -3808 -64 -3808 -128
WIRE -3808 -64 -3824 -64
WIRE -800 -64 -800 -128
WIRE -672 -64 -800 -64
WIRE 3024 -64 3024 -112
WIRE 5648 -64 5648 -112
WIRE 9840 -64 9760 -64
WIRE -4352 -48 -4352 -64
WIRE -4160 -48 -4160 -64
WIRE -288 -48 -288 -128
WIRE -176 -48 -288 -48
WIRE 672 -48 672 -96
WIRE 672 -48 640 -48
WIRE 704 -48 672 -48
WIRE 3632 -48 3632 -80
WIRE 5040 -48 5040 -80
WIRE 7840 -48 7840 -112
WIRE 7840 -48 7744 -48
WIRE 7936 -48 7936 -64
WIRE 7936 -48 7840 -48
WIRE 8000 -48 8000 -64
WIRE 8000 -48 7936 -48
WIRE 8080 -48 8080 -112
WIRE 8080 -48 8000 -48
WIRE 8160 -48 8080 -48
WIRE 8288 -48 8160 -48
WIRE 8544 -48 8544 -304
WIRE 8544 -48 8288 -48
WIRE 8624 -48 8624 -64
WIRE 8624 -48 8544 -48
WIRE 8688 -48 8688 -64
WIRE 8688 -48 8624 -48
WIRE 8752 -48 8752 -64
WIRE 8752 -48 8688 -48
WIRE 8832 -48 8832 -64
WIRE 8832 -48 8752 -48
WIRE 8896 -48 8896 -192
WIRE 8896 -48 8832 -48
WIRE 8976 -48 8976 -80
WIRE 9040 -48 9040 -80
WIRE 9040 -48 8976 -48
WIRE 9216 -48 9216 -80
WIRE 9216 -48 9040 -48
WIRE 9312 -48 9312 -144
WIRE 9312 -48 9216 -48
WIRE 9376 -48 9376 -64
WIRE 9376 -48 9312 -48
WIRE 9424 -48 9424 -64
WIRE 9424 -48 9376 -48
WIRE 9472 -48 9472 -64
WIRE 9472 -48 9424 -48
WIRE 9520 -48 9520 -64
WIRE 9520 -48 9472 -48
WIRE 9872 -48 9872 -96
WIRE 9872 -48 9520 -48
WIRE 9936 -48 9936 -96
WIRE 9936 -48 9872 -48
WIRE 10016 -48 10016 -160
WIRE 10016 -48 9936 -48
WIRE 10064 -48 10064 -112
WIRE 10064 -48 10016 -48
WIRE 10128 -48 10128 -96
WIRE 10128 -48 10064 -48
WIRE 10352 -48 10352 -176
WIRE 10352 -48 10128 -48
WIRE 10416 -48 10416 -96
WIRE 10416 -48 10352 -48
WIRE 10704 -48 10416 -48
WIRE 10768 -48 10704 -48
WIRE -4432 -32 -4432 -64
WIRE -4208 -32 -4208 -64
WIRE -288 -32 -288 -48
WIRE 416 -32 416 -48
WIRE 416 -32 320 -32
WIRE 560 -32 560 -48
WIRE 640 -32 640 -48
WIRE 704 -32 704 -48
WIRE 4384 -32 4384 -368
WIRE 4512 -32 4384 -32
WIRE 9760 -32 9760 -64
WIRE 9840 -32 9840 -64
WIRE 9840 -32 9760 -32
WIRE -3984 -16 -3984 -32
WIRE -3728 -16 -3728 -32
WIRE 0 -16 0 -48
WIRE 48 -16 48 -32
WIRE 3200 -16 3200 -288
WIRE 3200 -16 3104 -16
WIRE 3248 -16 3200 -16
WIRE 5472 -16 5472 -288
WIRE 5472 -16 5424 -16
WIRE 5568 -16 5472 -16
WIRE -3856 0 -3856 -16
WIRE 2752 0 2704 0
WIRE 3024 0 2976 0
WIRE 3312 0 3312 -80
WIRE 3344 0 3312 0
WIRE 3472 0 3472 -80
WIRE 3472 0 3408 0
WIRE 3568 0 3472 0
WIRE 5200 0 5200 -80
WIRE 5200 0 5104 0
WIRE 5264 0 5200 0
WIRE 5360 0 5360 -80
WIRE 5360 0 5328 0
WIRE 5696 0 5648 0
WIRE 5968 0 5920 0
WIRE -800 16 -800 0
WIRE 368 16 368 -320
WIRE 368 16 304 16
WIRE 416 16 368 16
WIRE 3104 16 3104 -16
WIRE 3200 16 3200 -16
WIRE 3248 16 3248 -16
WIRE 3472 16 3472 0
WIRE 4320 16 4320 -368
WIRE 4512 16 4320 16
WIRE 5200 16 5200 0
WIRE 5424 16 5424 -16
WIRE 5472 16 5472 -16
WIRE 5568 16 5568 -16
WIRE 304 32 304 16
WIRE 416 32 416 16
WIRE 10704 32 10704 -48
WIRE 10752 32 10704 32
WIRE -4352 48 -4352 32
WIRE -4208 48 -4208 32
WIRE -4160 48 -4160 32
WIRE 8288 48 8288 -48
WIRE 8304 48 8288 48
WIRE 8416 48 8384 48
WIRE 8512 48 8512 -176
WIRE 8512 48 8480 48
WIRE -4432 64 -4432 32
WIRE -448 64 -448 -80
WIRE -448 64 -480 64
WIRE -288 64 -288 48
WIRE -288 64 -448 64
WIRE -112 64 -112 0
WIRE -112 64 -288 64
WIRE 10528 64 10528 -160
WIRE 10752 64 10528 64
WIRE 640 80 640 48
WIRE 704 80 704 48
WIRE 368 96 368 16
WIRE 144 112 144 -256
WIRE 336 112 144 112
WIRE 3024 112 3024 0
WIRE 3104 112 3104 96
WIRE 3104 112 3024 112
WIRE 3200 112 3200 80
WIRE 3200 112 3104 112
WIRE 3248 112 3248 80
WIRE 3248 112 3200 112
WIRE 3472 112 3472 96
WIRE 3472 112 3248 112
WIRE 3632 112 3632 48
WIRE 3632 112 3472 112
WIRE 3664 112 3632 112
WIRE 3696 112 3696 -64
WIRE 3696 112 3664 112
WIRE 3744 112 3744 -32
WIRE 3744 112 3696 112
WIRE 3824 112 3824 -400
WIRE 3824 112 3744 112
WIRE 4848 112 4848 -400
WIRE 4928 112 4928 -32
WIRE 4928 112 4848 112
WIRE 4976 112 4976 -64
WIRE 4976 112 4928 112
WIRE 5008 112 4976 112
WIRE 5040 112 5040 48
WIRE 5040 112 5008 112
WIRE 5200 112 5200 96
WIRE 5200 112 5040 112
WIRE 5424 112 5424 80
WIRE 5424 112 5200 112
WIRE 5472 112 5472 80
WIRE 5472 112 5424 112
WIRE 5568 112 5568 96
WIRE 5568 112 5472 112
WIRE 5648 112 5648 0
WIRE 5648 112 5568 112
WIRE 416 128 416 112
WIRE 416 128 400 128
WIRE 448 128 416 128
WIRE 544 128 528 128
WIRE 576 128 544 128
WIRE 784 128 768 128
WIRE 112 144 112 -128
WIRE 192 144 112 144
WIRE 336 144 192 144
WIRE 544 144 544 128
WIRE 3200 176 2912 176
WIRE 3248 176 3200 176
WIRE 3312 176 3248 176
WIRE 3392 176 3312 176
WIRE 3472 176 3392 176
WIRE 5280 176 5200 176
WIRE 5360 176 5280 176
WIRE 5424 176 5360 176
WIRE 5472 176 5424 176
WIRE 5760 176 5472 176
WIRE 304 192 304 96
WIRE 352 192 352 176
WIRE 352 192 304 192
WIRE 384 192 384 160
WIRE 384 192 352 192
WIRE 2912 192 2912 176
WIRE 3248 192 3248 176
WIRE 3312 192 3312 176
WIRE 3392 192 3392 176
WIRE 5280 192 5280 176
WIRE 5360 192 5360 176
WIRE 5424 192 5424 176
WIRE 5760 192 5760 176
WIRE 544 224 544 208
WIRE 704 224 704 176
WIRE 720 224 704 224
WIRE 880 224 800 224
WIRE 3472 240 3472 176
WIRE 5200 240 5200 176
WIRE 880 256 848 256
WIRE 3744 256 3744 112
WIRE 4928 256 4928 112
WIRE -3152 272 -4432 272
WIRE 2912 288 2912 272
WIRE 3024 288 2912 288
WIRE 3248 288 3248 256
WIRE 3312 288 3312 272
WIRE 3312 288 3248 288
WIRE 3392 288 3392 272
WIRE 3408 288 3392 288
WIRE 5280 288 5280 272
WIRE 5280 288 5264 288
WIRE 5360 288 5360 272
WIRE 5424 288 5424 256
WIRE 5424 288 5360 288
WIRE 5760 288 5760 272
WIRE 5760 288 5648 288
WIRE 9920 288 8640 288
WIRE 3696 304 3696 112
WIRE 4240 304 4240 -368
WIRE 4448 304 4448 -368
WIRE 4976 304 4976 112
WIRE 704 320 704 224
WIRE 704 320 528 320
WIRE 736 320 704 320
WIRE 880 320 816 320
WIRE 2912 320 2912 288
WIRE 5760 320 5760 288
WIRE 3312 336 3312 288
WIRE 3328 336 3312 336
WIRE 3744 336 3744 320
WIRE 4928 336 4928 320
WIRE 5360 336 5360 288
WIRE 5360 336 5344 336
WIRE 848 352 848 256
WIRE 880 352 848 352
WIRE 3024 352 3024 288
WIRE 3024 352 2976 352
WIRE 5648 352 5648 288
WIRE 5696 352 5648 352
WIRE 2752 368 2704 368
WIRE 5968 368 5920 368
WIRE 3216 384 2976 384
WIRE 3312 384 3312 336
WIRE 3312 384 3296 384
WIRE 3472 384 3472 336
WIRE 3472 384 3392 384
WIRE 3632 384 3616 384
WIRE 3648 384 3632 384
WIRE 5040 384 5024 384
WIRE 5056 384 5040 384
WIRE 5200 384 5200 336
WIRE 5280 384 5200 384
WIRE 5360 384 5360 336
WIRE 5376 384 5360 384
WIRE 5696 384 5456 384
WIRE 3024 400 3024 352
WIRE 5648 400 5648 352
WIRE 640 416 640 176
WIRE 640 416 576 416
WIRE 672 416 640 416
WIRE 880 416 752 416
WIRE 3632 416 3632 384
WIRE 5040 416 5040 384
WIRE 528 448 528 320
WIRE 576 448 576 416
WIRE 848 448 848 352
WIRE 880 448 848 448
WIRE 3200 448 3200 176
WIRE 3200 448 3136 448
WIRE 3248 448 3200 448
WIRE 5472 448 5472 176
WIRE 5472 448 5424 448
WIRE 5552 448 5472 448
WIRE 2752 464 2704 464
WIRE 3024 464 2976 464
WIRE 3312 464 3312 384
WIRE 3344 464 3312 464
WIRE 3472 464 3472 384
WIRE 3472 464 3408 464
WIRE 3568 464 3472 464
WIRE 5200 464 5200 384
WIRE 5200 464 5104 464
WIRE 5264 464 5200 464
WIRE 5360 464 5360 384
WIRE 5360 464 5328 464
WIRE 5696 464 5648 464
WIRE 5968 464 5920 464
WIRE 3200 480 3200 448
WIRE 3248 480 3248 448
WIRE 3472 480 3472 464
WIRE 4320 480 4320 464
WIRE 4368 480 4320 480
WIRE 5200 480 5200 464
WIRE 5424 480 5424 448
WIRE 5472 480 5472 448
WIRE 4320 496 4320 480
WIRE 4368 496 4368 480
WIRE 640 512 640 416
WIRE 672 512 640 512
WIRE 880 512 752 512
WIRE -4432 544 -4432 272
WIRE -3152 544 -3152 272
WIRE -3152 544 -4432 544
WIRE 352 544 352 192
WIRE 352 544 256 544
WIRE 528 544 528 512
WIRE 528 544 352 544
WIRE 576 544 576 512
WIRE 576 544 528 544
WIRE 848 544 848 448
WIRE 848 544 576 544
WIRE 880 544 848 544
WIRE 8640 560 8640 288
WIRE 9920 560 9920 288
WIRE 9920 560 8640 560
WIRE 3024 576 3024 464
WIRE 3200 576 3200 544
WIRE 3200 576 3024 576
WIRE 3248 576 3248 544
WIRE 3248 576 3200 576
WIRE 3472 576 3472 560
WIRE 3472 576 3248 576
WIRE 3632 576 3632 512
WIRE 3632 576 3472 576
WIRE 3696 576 3696 400
WIRE 3696 576 3632 576
WIRE 3744 576 3744 416
WIRE 3744 576 3696 576
WIRE 3888 576 3888 -400
WIRE 3888 576 3744 576
WIRE 4240 576 4240 368
WIRE 4240 576 3888 576
WIRE 4320 576 4320 560
WIRE 4320 576 4240 576
WIRE 4368 576 4368 560
WIRE 4368 576 4320 576
WIRE 4448 576 4448 368
WIRE 4448 576 4368 576
WIRE 4784 576 4784 -400
WIRE 4784 576 4448 576
WIRE 4928 576 4928 416
WIRE 4928 576 4784 576
WIRE 4976 576 4976 400
WIRE 4976 576 4928 576
WIRE 5040 576 5040 512
WIRE 5040 576 4976 576
WIRE 5200 576 5200 560
WIRE 5200 576 5040 576
WIRE 5424 576 5424 544
WIRE 5424 576 5200 576
WIRE 5472 576 5472 544
WIRE 5472 576 5424 576
WIRE 5648 576 5648 464
WIRE 5648 576 5472 576
WIRE 5728 576 5648 576
WIRE 256 608 -1024 608
WIRE 3136 656 3136 448
WIRE 5552 656 5552 448
WIRE 5552 656 3136 656
WIRE 5632 656 5552 656
WIRE 5152 800 3872 800
WIRE -1024 880 -1024 608
WIRE 256 880 256 608
WIRE 256 880 -1024 880
WIRE 3872 1072 3872 800
WIRE 5152 1072 5152 800
WIRE 5152 1072 3872 1072
FLAG -3264 -288 0
FLAG -3456 -432 NFB
FLAG -3264 -768 0
FLAG -3456 -864 DCO
FLAG -3856 0 0
FLAG -4352 48 0
FLAG -4160 48 0
FLAG -3984 -16 0
FLAG -2976 -464 FEEDBACK_X
IOPIN -2976 -464 In
FLAG -2976 -400 FEEDBACK_Y
IOPIN -2976 -400 In
FLAG -4672 -128 0
FLAG -3728 -16 0
FLAG -4432 -304 0
FLAG -4432 64 0
FLAG -4048 -176 +5V
IOPIN -4048 -176 In
FLAG -4048 -80 -5V
IOPIN -4048 -80 In
FLAG -4352 -304 0
FLAG -4208 48 0
FLAG -3376 -480 +5V
IOPIN -3376 -480 In
FLAG -3376 -896 +5V
IOPIN -3376 -896 In
FLAG -3376 -384 -5V
IOPIN -3376 -384 In
FLAG -3376 -832 -5V
IOPIN -3376 -832 In
FLAG -832 -688 +5V
IOPIN -832 -688 In
FLAG -1184 -288 0
FLAG -4784 -592 0
FLAG -4736 -736 +5V
IOPIN -4736 -736 Out
FLAG -4736 -432 -5V
IOPIN -4736 -432 Out
FLAG -480 -320 +5V
IOPIN -480 -320 In
FLAG -480 64 -5V
IOPIN -480 64 In
FLAG 0 -16 0
FLAG -480 -784 +5V
IOPIN -480 -784 In
FLAG -480 -400 -5V
IOPIN -480 -400 In
FLAG 0 -480 0
FLAG 256 -1280 +5V
IOPIN 256 -1280 In
FLAG 256 -416 -5V
IOPIN 256 -416 In
FLAG 784 -832 0
FLAG 544 -736 0
FLAG 560 -992 0
FLAG 112 -352 AUDIO_INPUT
IOPIN 112 -352 In
FLAG 880 -544 PWM_A_INVERT1+
IOPIN 880 -544 Out
FLAG 880 -448 PWM_A_INVERT2+
IOPIN 880 -448 Out
FLAG 880 -736 PWM_A_NON-INVERT1+
IOPIN 880 -736 Out
FLAG 880 -640 PWM_A_NON-INVERT2+
IOPIN 880 -640 Out
FLAG 256 -320 +5V
IOPIN 256 -320 In
FLAG 784 128 0
FLAG 544 224 0
FLAG 560 -32 0
FLAG 880 416 PWM_B_INVERT1+
IOPIN 880 416 Out
FLAG 880 512 PWM_B_INVERT2+
IOPIN 880 512 Out
FLAG 880 224 PWM_B_NON-INVERT1+
IOPIN 880 224 Out
FLAG 880 320 PWM_B_NON-INVERT2+
IOPIN 880 320 Out
FLAG 256 544 -5V
IOPIN 256 544 In
FLAG 4048 -256 0
FLAG 4624 -256 0
FLAG 2704 368 PWM_A_INVERT1+
IOPIN 2704 368 In
FLAG 5968 -672 PWM_A_INVERT2+
IOPIN 5968 -672 In
FLAG 2704 -1136 PWM_A_NON-INVERT1+
IOPIN 2704 -1136 In
FLAG 5968 -96 PWM_A_NON-INVERT2+
IOPIN 5968 -96 In
FLAG 2704 -672 PWM_B_INVERT1+
IOPIN 2704 -672 In
FLAG 5968 368 PWM_B_INVERT2+
IOPIN 5968 368 In
FLAG 2704 -96 PWM_B_NON-INVERT1+
IOPIN 2704 -96 In
FLAG 5968 -1136 PWM_B_NON-INVERT2+
IOPIN 5968 -1136 In
FLAG 4048 -624 FEEDBACK_X
IOPIN 4048 -624 Out
FLAG 4624 -624 FEEDBACK_Y
IOPIN 4624 -624 Out
FLAG 4112 -368 OUT_X
FLAG 4576 -368 OUT_Y
FLAG 3632 -1120 GM1
FLAG 3664 -928 GGM1
FLAG 3632 -656 GM2
FLAG 3792 -368 PRE_X
FLAG 4880 -368 PRE_Y
FLAG 3632 -80 GM3
FLAG 3664 112 GGM3
FLAG 3632 384 GM4
FLAG 5040 -1120 GM5
FLAG 5008 -928 GGM5
FLAG 5040 -656 GM6
FLAG 5040 -80 GM7
FLAG 5040 384 GM8
FLAG 5008 112 GGM7
FLAG 544 -832 PWMA
FLAG 544 128 PWMB
FLAG 880 -704 -5V
IOPIN 880 -704 Out
FLAG 880 -608 -5V
IOPIN 880 -608 Out
FLAG 880 -512 -5V
IOPIN 880 -512 Out
FLAG 880 -416 -5V
IOPIN 880 -416 Out
FLAG 880 256 -5V
IOPIN 880 256 Out
FLAG 880 352 -5V
IOPIN 880 352 Out
FLAG 880 448 -5V
IOPIN 880 448 Out
FLAG 880 544 -5V
IOPIN 880 544 Out
FLAG 2704 -1040 -5V
IOPIN 2704 -1040 In
FLAG 2704 -576 -5V
IOPIN 2704 -576 In
FLAG 2704 0 -5V
IOPIN 2704 0 In
FLAG 2704 464 -5V
IOPIN 2704 464 In
FLAG 5968 -1040 -5V
IOPIN 5968 -1040 In
FLAG 5968 -576 -5V
IOPIN 5968 -576 In
FLAG 5968 0 -5V
IOPIN 5968 0 In
FLAG 5968 464 -5V
IOPIN 5968 464 In
FLAG -4704 -64 IN-HOT
FLAG -4688 -192 IN-COLD
FLAG 4704 -560 0
FLAG 3968 -560 0
FLAG -1632 -720 +5V
IOPIN -1632 -720 In
FLAG -800 16 0
FLAG -3888 -912 +OP
IOPIN -3888 -912 In
FLAG -3888 -816 -OP
IOPIN -3888 -816 In
FLAG -4080 -704 0
FLAG -4080 -592 OPTOLDR
FLAG -4256 -736 0
FLAG -3776 -816 0
FLAG 9376 -1104 0
FLAG 9376 -160 0
FLAG 7760 -1216 +VDD
IOPIN 7760 -1216 Out
FLAG 7744 -48 -VSS
IOPIN 7744 -48 Out
FLAG 5632 656 +12V_BIAS_SUPPLY
IOPIN 5632 656 In
FLAG 320 -992 OCP_ACTIVE
IOPIN 320 -992 In
FLAG 320 -32 OCP_ACTIVE
IOPIN 320 -32 In
FLAG 7792 -272 OCP_ACTIVE
IOPIN 7792 -272 In
FLAG 4368 -1216 0
FLAG 4320 464 0
FLAG 5056 -1328 +VDD
IOPIN 5056 -1328 In
FLAG 5728 576 -VSS
IOPIN 5728 576 In
FLAG 4112 -256 0
FLAG 4176 -256 0
FLAG 4496 -256 0
FLAG 4560 -256 0
FLAG 176 -848 TRIANGLE_A
FLAG 192 144 TRIANGLE_B
FLAG -3456 -128 AUDIO_INPUT
IOPIN -3456 -128 Out
FLAG 10720 -432 TO_SPEAKER_POS
IOPIN 10720 -432 Out
FLAG 10720 -560 TO_SPEAKER_NEG
IOPIN 10720 -560 Out
FLAG 10752 -1216 +++POS140V
IOPIN 10752 -1216 In
FLAG 10768 -48 ---NEG140V
IOPIN 10768 -48 In
FLAG 10144 -592 0
FLAG 10752 64 POS_BIAS_12V
IOPIN 10752 64 In
FLAG 10752 32 NEG_BIAS_12V
IOPIN 10752 32 In
FLAG 4512 16 OUT_X
IOPIN 4512 16 Out
FLAG 4512 -32 OUT_Y
IOPIN 4512 -32 Out
FLAG 9376 -448 OUT_X
IOPIN 9376 -448 In
FLAG 9376 -496 OUT_Y
IOPIN 9376 -496 In
FLAG 9488 -1104 0
FLAG 9472 -160 0
FLAG 7792 -384 +12V_BIAS_SUPPLY
IOPIN 7792 -384 Out
FLAG 48 -16 0
FLAG 48 -480 0
SYMBOL cap -3744 -144 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C1
SYMATTR Value 10µ
SYMBOL res -3408 -576 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R10
SYMATTR Value 220
SYMBOL res -3568 -448 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R13
SYMATTR Value 1K
SYMBOL res -3600 -144 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R15
SYMATTR Value 1K
SYMBOL res -3280 -400 R0
SYMATTR InstName R16
SYMATTR Value 220
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -3376 -432 M0
WINDOW 0 -17 0 Left 2
SYMATTR InstName U4A
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -3376 -864 M0
WINDOW 0 -21 0 Left 2
SYMATTR InstName U4B
SYMBOL cap -3312 -992 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C2
SYMATTR Value 3.3µ
SYMBOL cap -3280 -768 M180
WINDOW 0 25 48 Left 2
WINDOW 3 24 16 Left 2
SYMATTR InstName C3
SYMATTR Value 3.3µ
SYMBOL res -3568 -880 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R24
SYMATTR Value 10K
SYMBOL res -4224 -80 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R25
SYMATTR Value 4K7
SYMBOL cap -4576 -80 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C5
SYMATTR Value 10µ
SYMATTR SpiceLine V=6.3 Irms=0 Rser=0.001 Lser=0 mfg="TDK" pn="C3216X5ROJ106M" type="X5R"
SYMBOL res -4112 -240 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R26
SYMATTR Value 15K
SYMBOL res -4224 -208 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R27
SYMATTR Value 4K7
SYMBOL cap -4576 -208 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C11
SYMATTR Value 10µ
SYMATTR SpiceLine V=6.3 Irms=0 Rser=0.001 Lser=0 mfg="TDK" pn="C3216X5ROJ106M" type="X5R"
SYMBOL voltage -4736 -80 R180
WINDOW 123 0 0 Left 2
WINDOW 39 0 0 Left 2
WINDOW 0 38 47 Left 2
WINDOW 3 39 65 Invisible 2
SYMATTR InstName V_INPUT
SYMATTR Value SINE(0 1 2K)
SYMBOL res -4368 48 M180
WINDOW 0 37 59 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R36
SYMATTR Value 100K
SYMBOL res -4368 -192 M180
WINDOW 0 41 61 Left 2
WINDOW 3 41 45 Left 2
SYMATTR InstName R37
SYMATTR Value 100K
SYMBOL res -4176 48 M180
WINDOW 0 38 61 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R38
SYMATTR Value 15K
SYMBOL cap -4224 -160 R0
SYMATTR InstName C19
SYMATTR Value 10p
SYMBOL res -4368 -80 M180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R39
SYMATTR Value 100K
SYMBOL EXTRA\\Misc\\pot -3856 -64 M0
WINDOW 3 17 -16 Left 2
WINDOW 123 18 0 Left 2
SYMATTR Value R=20K
SYMATTR Value2 T=1
SYMATTR InstName U5
SYMBOL cap -4448 -160 R0
SYMATTR InstName C21
SYMATTR Value 220p
SYMBOL res -4000 -128 R0
WINDOW 0 40 54 Left 2
SYMATTR InstName R40
SYMATTR Value 100K
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -4048 -128 R0
WINDOW 0 -26 -1 Left 2
SYMATTR InstName U3A
SYMBOL res -3744 -128 R0
SYMATTR InstName R41
SYMATTR Value 100K
SYMBOL res -4464 -208 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R52
SYMATTR Value 1K
SYMBOL res -4464 -80 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R61
SYMATTR Value 1K
SYMBOL cap -4448 -32 R0
SYMATTR InstName C23
SYMATTR Value 100p
SYMBOL cap -4448 -272 R0
SYMATTR InstName C24
SYMATTR Value 100p
SYMBOL cap -4128 -160 R0
WINDOW 0 -12 7 Left 2
WINDOW 3 -19 59 Left 2
SYMATTR InstName C25
SYMATTR Value 100n
SYMBOL cap -3328 -464 R0
WINDOW 0 23 7 Left 2
WINDOW 3 22 57 Left 2
SYMATTR InstName C29
SYMATTR Value 100n
SYMBOL res -3264 -832 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R22
SYMATTR Value 1Meg
SYMBOL res -3264 -960 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R23
SYMATTR Value 1Meg
SYMBOL res -3072 -480 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R48
SYMATTR Value 47K
SYMBOL res -3136 -416 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R49
SYMATTR Value 47K
SYMBOL cap -4032 -352 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C22
SYMATTR Value 33p
SYMBOL cap -4192 32 R180
WINDOW 0 24 56 Left 2
WINDOW 3 24 8 Left 2
SYMATTR InstName C4
SYMATTR Value 33p
SYMBOL 74hct107 -672 -752 R0
WINDOW 0 -7 59 Left 2
WINDOW 3 -28 42 Left 2
SYMATTR InstName U2A
SYMBOL 74hct107 -672 -288 R0
WINDOW 0 -11 58 Left 2
WINDOW 3 -30 43 Left 2
SYMATTR InstName U2B
SYMBOL Digital\\inv -1184 -432 R0
WINDOW 0 13 87 Left 2
SYMATTR InstName U1B
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL Digital\\inv -1296 -432 R0
WINDOW 0 13 85 Left 2
SYMATTR InstName U1A
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL res -1200 -368 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R1
SYMATTR Value 3K3
SYMBOL res -1328 -400 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R6
SYMATTR Value 6K8
SYMBOL cap -1088 -432 R180
WINDOW 0 24 56 Left 2
WINDOW 3 24 8 Left 2
SYMATTR InstName C6
SYMATTR Value 220p
SYMBOL Digital\\inv -1072 -432 R0
WINDOW 0 13 85 Left 2
SYMATTR InstName U1C
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL cap -1392 -496 M0
SYMATTR InstName C7
SYMATTR Value 10p
SYMBOL Digital\\inv -944 -432 R0
WINDOW 0 13 90 Left 2
SYMATTR InstName U1D
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL voltage -4736 -720 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V1
SYMATTR Value 5
SYMBOL voltage -4736 -576 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V2
SYMATTR Value 5
SYMBOL res -400 -320 R0
SYMATTR InstName R7
SYMATTR Value 470
SYMBOL res -464 -224 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R8
SYMATTR Value 1K
SYMBOL res -304 -48 R0
SYMATTR InstName R11
SYMATTR Value 680
SYMBOL res 0 -144 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R12
SYMATTR Value 3K3
SYMBOL schottky -304 -144 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D1
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL schottky -192 -144 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D2
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL cap -16 -112 R0
SYMATTR InstName C8
SYMATTR Value 1n
SYMBOL res -176 -144 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R14
SYMATTR Value 82
SYMBOL pnp -352 -624 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q3
SYMATTR Value BC556B
SYMBOL res -400 -784 R0
SYMATTR InstName R17
SYMATTR Value 470
SYMBOL res -464 -688 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R18
SYMATTR Value 1K
SYMBOL res -304 -512 R0
SYMATTR InstName R19
SYMATTR Value 680
SYMBOL res 0 -608 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R20
SYMATTR Value 3K3
SYMBOL schottky -304 -608 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D3
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL schottky -192 -608 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D4
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL cap -16 -576 R0
SYMATTR InstName C9
SYMATTR Value 1n
SYMBOL res -176 -608 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R21
SYMATTR Value 82
SYMBOL res 656 -528 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 63 VBottom 2
SYMATTR InstName R28
SYMATTR Value 330
SYMBOL EXTRA\\ExtraComparators\\LM311_TI 368 -832 R0
WINDOW 3 24 32 Left 2
WINDOW 0 -22 -2 Left 2
SYMATTR InstName U5
SYMBOL res 400 -944 R0
SYMATTR InstName R30
SYMATTR Value 1K5
SYMBOL res 544 -848 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R31
SYMATTR Value 680
SYMBOL cap 528 -816 R0
SYMATTR InstName C13
SYMATTR Value 22p
SYMBOL res 720 -720 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 60 VBottom 2
SYMATTR InstName R42
SYMATTR Value 330
SYMBOL res 656 -432 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 4 61 VBottom 2
SYMATTR InstName R43
SYMATTR Value 330
SYMBOL res 720 -624 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 62 VBottom 2
SYMATTR InstName R44
SYMATTR Value 330
SYMBOL res 656 -1280 R0
SYMATTR InstName R45
SYMATTR Value 82
SYMBOL res 544 -1104 R0
SYMATTR InstName R46
SYMATTR Value 10K
SYMBOL res 624 -1008 R0
SYMATTR InstName R47
SYMATTR Value 100
SYMBOL res 688 -1008 R0
SYMATTR InstName R50
SYMATTR Value 100
SYMBOL res 656 432 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 63 VBottom 2
SYMATTR InstName R29
SYMATTR Value 330
SYMBOL EXTRA\\ExtraComparators\\LM311_TI 368 128 R0
WINDOW 3 24 32 Left 2
WINDOW 0 -22 -2 Left 2
SYMATTR InstName U4
SYMBOL pnp 768 176 R180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q9
SYMATTR Value BC556B
SYMBOL res 400 16 R0
SYMATTR InstName R32
SYMATTR Value 1K5
SYMBOL res 544 112 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R33
SYMATTR Value 680
SYMBOL cap 528 144 R0
SYMATTR InstName C10
SYMATTR Value 22p
SYMBOL res 704 240 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 60 VBottom 2
SYMATTR InstName R34
SYMATTR Value 330
SYMBOL res 656 528 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 4 61 VBottom 2
SYMATTR InstName R35
SYMATTR Value 330
SYMBOL res 720 336 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 62 VBottom 2
SYMATTR InstName R51
SYMATTR Value 330
SYMBOL res 656 -320 R0
SYMATTR InstName R53
SYMATTR Value 82
SYMBOL res 544 -144 R0
SYMATTR InstName R54
SYMATTR Value 10K
SYMBOL res 624 -48 R0
SYMATTR InstName R55
SYMATTR Value 100
SYMBOL res 688 -48 R0
SYMATTR InstName R56
SYMATTR Value 100
SYMBOL zener 528 -448 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D5
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL zener 480 -448 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D6
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL zener 560 512 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D7
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL zener 512 512 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D8
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3488 -1040 M0
SYMATTR InstName R68
SYMATTR Value 470
SYMBOL nmos 3648 -1200 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M1
SYMBOL pnp 3408 -1168 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q13
SYMATTR Value 2SA1020
SYMBOL res 3328 -1216 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R69
SYMATTR Value 1K2
SYMBOL schottky 3408 -1024 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D9
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3328 -1120 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q14
SYMATTR Value BC556B
SYMBOL res 3376 -1328 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R70
SYMATTR Value 68
SYMBOL cap 3264 -1312 M0
SYMATTR InstName C12
SYMATTR Value 100p
SYMBOL schottky 3472 -1136 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D10
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3520 -1104 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R71
SYMATTR Value 15
SYMBOL cap 3264 -1024 M0
SYMATTR InstName C14
SYMATTR Value 100n
SYMBOL polcap 3216 -1024 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C15
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3568 -992 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q15
SYMATTR Value 2SA1020
SYMBOL voltage 3104 -1040 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName VM1
SYMATTR Value 12
SYMBOL res 3312 -1136 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R73
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2848 -1088 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC1
SYMBOL res 2896 -1328 R0
SYMATTR InstName R74
SYMATTR Value 2K2
SYMBOL zener 3008 -1040 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D11
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3488 -576 M0
SYMATTR InstName R72
SYMATTR Value 470
SYMBOL nmos 3648 -736 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M2
SYMBOL pnp 3408 -704 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q16
SYMATTR Value 2SA1020
SYMBOL res 3328 -752 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R75
SYMATTR Value 1K2
SYMBOL schottky 3408 -560 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D12
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3328 -656 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q17
SYMATTR Value BC556B
SYMBOL res 3376 -864 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R76
SYMATTR Value 68
SYMBOL cap 3264 -848 M0
SYMATTR InstName C16
SYMATTR Value 100p
SYMBOL schottky 3472 -672 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D13
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3520 -640 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R77
SYMATTR Value 15
SYMBOL cap 3264 -560 M0
SYMATTR InstName C17
SYMATTR Value 100n
SYMBOL polcap 3216 -560 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C18
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3568 -528 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q18
SYMATTR Value 2SA1020
SYMBOL voltage 3104 -576 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName VM2
SYMATTR Value 12
SYMBOL res 3312 -672 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R78
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2848 -624 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC2
SYMBOL res 2896 -864 R0
SYMATTR InstName R79
SYMATTR Value 2K2
SYMBOL zener 3008 -576 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D14
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3488 0 M0
SYMATTR InstName R80
SYMATTR Value 470
SYMBOL nmos 3648 -160 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M3
SYMBOL pnp 3408 -128 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q19
SYMATTR Value 2SA1020
SYMBOL res 3328 -176 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R81
SYMATTR Value 1K2
SYMBOL schottky 3408 16 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D15
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3328 -80 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q20
SYMATTR Value BC556B
SYMBOL res 3376 -288 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R82
SYMATTR Value 68
SYMBOL cap 3264 -272 M0
SYMATTR InstName C20
SYMATTR Value 100p
SYMBOL schottky 3472 -96 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D16
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3520 -64 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R83
SYMATTR Value 15
SYMBOL cap 3264 16 M0
SYMATTR InstName C26
SYMATTR Value 100n
SYMBOL polcap 3216 16 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C28
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3568 48 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q21
SYMATTR Value 2SA1020
SYMBOL voltage 3104 0 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName VM3
SYMATTR Value 12
SYMBOL res 3312 -96 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R84
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2848 -48 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC3
SYMBOL res 2896 -288 R0
SYMATTR InstName R85
SYMATTR Value 2K2
SYMBOL zener 3008 0 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D17
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3488 464 M0
SYMATTR InstName R86
SYMATTR Value 470
SYMBOL nmos 3648 304 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M4
SYMBOL pnp 3408 336 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q22
SYMATTR Value 2SA1020
SYMBOL res 3328 288 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R87
SYMATTR Value 1K2
SYMBOL schottky 3408 480 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D18
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3328 384 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q23
SYMATTR Value BC556B
SYMBOL res 3376 176 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R88
SYMATTR Value 68
SYMBOL cap 3264 192 M0
SYMATTR InstName C30
SYMATTR Value 100p
SYMBOL schottky 3472 368 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D19
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3520 400 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R89
SYMATTR Value 15
SYMBOL cap 3264 480 M0
SYMATTR InstName C31
SYMATTR Value 100n
SYMBOL polcap 3216 480 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C32
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3568 512 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q24
SYMATTR Value 2SA1020
SYMBOL res 3312 368 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R90
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2848 416 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC4
SYMBOL res 2896 176 R0
SYMATTR InstName R91
SYMATTR Value 2K2
SYMBOL zener 3008 464 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D20
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL ind 3920 -352 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 5 56 VBottom 2
SYMATTR InstName L1
SYMATTR Value 30µH
SYMBOL cap 4032 -352 R0
SYMATTR InstName C33
SYMATTR Value 1µ
SYMBOL cap 4432 -592 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C34
SYMATTR Value 220n
SYMBOL res 4368 -592 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R92
SYMATTR Value 10
SYMBOL cap 3728 -1216 R0
SYMATTR InstName C35
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3728 -1152 R0
SYMATTR InstName R94
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3728 -752 R0
SYMATTR InstName C36
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3728 -688 R0
SYMATTR InstName R95
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3728 -192 R0
SYMATTR InstName C37
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3728 -128 R0
SYMATTR InstName R96
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3728 256 R0
SYMATTR InstName C38
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3728 320 R0
SYMATTR InstName R97
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3808 -464 R0
SYMATTR InstName C39
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL cap 3872 -464 R0
SYMATTR InstName C40
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL diode 4256 -1088 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D21
SYMATTR Value MUR460
SYMBOL diode 4256 368 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D22
SYMATTR Value MUR460
SYMBOL res 5184 -1040 R0
SYMATTR InstName R98
SYMATTR Value 470
SYMBOL nmos 5024 -1200 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M5
SYMBOL pnp 5264 -1168 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q25
SYMATTR Value 2SA1020
SYMBOL res 5344 -1216 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R99
SYMATTR Value 1K2
SYMBOL schottky 5264 -1024 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D23
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 5344 -1120 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q26
SYMATTR Value BC556B
SYMBOL res 5296 -1328 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R100
SYMATTR Value 68
SYMBOL cap 5408 -1312 R0
SYMATTR InstName C41
SYMATTR Value 100p
SYMBOL schottky 5200 -1136 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D24
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5152 -1104 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R101
SYMATTR Value 15
SYMBOL cap 5408 -1024 R0
SYMATTR InstName C42
SYMATTR Value 100n
SYMBOL polcap 5456 -1024 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C43
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 5104 -992 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q27
SYMATTR Value 2SA1020
SYMBOL voltage 5568 -1040 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName VM5
SYMATTR Value 12
SYMBOL res 5360 -1136 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R102
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5824 -1088 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC5
SYMBOL res 5776 -1328 M0
SYMATTR InstName R103
SYMATTR Value 2K2
SYMBOL zener 5664 -1040 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D25
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5184 -576 R0
SYMATTR InstName R104
SYMATTR Value 470
SYMBOL nmos 5024 -736 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M6
SYMBOL pnp 5264 -704 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q28
SYMATTR Value 2SA1020
SYMBOL res 5344 -752 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R105
SYMATTR Value 1K2
SYMBOL schottky 5264 -560 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D26
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 5344 -656 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q29
SYMATTR Value BC556B
SYMBOL res 5296 -864 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R106
SYMATTR Value 68
SYMBOL cap 5408 -848 R0
SYMATTR InstName C44
SYMATTR Value 100p
SYMBOL schottky 5200 -672 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D27
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5152 -640 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R107
SYMATTR Value 15
SYMBOL cap 5408 -560 R0
SYMATTR InstName C45
SYMATTR Value 100n
SYMBOL polcap 5456 -560 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C46
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 5104 -528 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q30
SYMATTR Value 2SA1020
SYMBOL voltage 5568 -576 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName VM6
SYMATTR Value 12
SYMBOL res 5360 -672 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R108
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5824 -624 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC6
SYMBOL res 5776 -864 M0
SYMATTR InstName R109
SYMATTR Value 2K2
SYMBOL zener 5664 -576 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D28
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5184 0 R0
SYMATTR InstName R110
SYMATTR Value 470
SYMBOL nmos 5024 -160 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M7
SYMBOL pnp 5264 -128 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q31
SYMATTR Value 2SA1020
SYMBOL res 5344 -176 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R111
SYMATTR Value 1K2
SYMBOL schottky 5264 16 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D29
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 5344 -80 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q32
SYMATTR Value BC556B
SYMBOL res 5296 -288 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R112
SYMATTR Value 68
SYMBOL cap 5408 -272 R0
SYMATTR InstName C47
SYMATTR Value 100p
SYMBOL schottky 5200 -96 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D30
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5152 -64 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R113
SYMATTR Value 15
SYMBOL cap 5408 16 R0
SYMATTR InstName C48
SYMATTR Value 100n
SYMBOL polcap 5456 16 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C49
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 5104 48 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q33
SYMATTR Value 2SA1020
SYMBOL voltage 5568 0 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName VM7
SYMATTR Value 12
SYMBOL res 5360 -96 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R114
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5824 -48 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC7
SYMBOL res 5776 -288 M0
SYMATTR InstName R115
SYMATTR Value 2K2
SYMBOL zener 5664 0 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D31
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5184 464 R0
SYMATTR InstName R116
SYMATTR Value 470
SYMBOL nmos 5024 304 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M8
SYMBOL pnp 5264 336 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q34
SYMATTR Value 2SA1020
SYMBOL res 5344 288 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R117
SYMATTR Value 1K2
SYMBOL schottky 5264 480 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D32
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 5344 384 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q35
SYMATTR Value BC556B
SYMBOL res 5296 176 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R118
SYMATTR Value 68
SYMBOL cap 5408 192 R0
SYMATTR InstName C50
SYMATTR Value 100p
SYMBOL schottky 5200 368 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D33
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 5152 400 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R119
SYMATTR Value 15
SYMBOL cap 5408 480 R0
SYMATTR InstName C51
SYMATTR Value 100n
SYMBOL polcap 5456 480 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C52
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 5104 512 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q36
SYMATTR Value 2SA1020
SYMBOL res 5360 368 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R120
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5824 416 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC8
SYMBOL res 5776 176 M0
SYMATTR InstName R121
SYMATTR Value 2K2
SYMBOL zener 5664 464 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D34
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL ind 4752 -352 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 5 56 VBottom 2
SYMATTR InstName L2
SYMATTR Value 30µH
SYMBOL cap 4608 -352 R0
SYMATTR InstName C53
SYMATTR Value 1µ
SYMBOL cap 4944 -1216 M0
SYMATTR InstName C55
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4944 -1152 M0
SYMATTR InstName R124
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4944 -752 M0
SYMATTR InstName C56
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4944 -688 M0
SYMATTR InstName R125
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4944 -192 M0
SYMATTR InstName C57
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4944 -128 M0
SYMATTR InstName R126
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4944 256 M0
SYMATTR InstName C58
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4944 320 M0
SYMATTR InstName R127
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4864 -464 M0
SYMATTR InstName C59
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL cap 4800 -464 M0
SYMATTR InstName C60
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL diode 4432 -1088 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D35
SYMATTR Value MUR460
SYMBOL diode 4432 368 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D36
SYMATTR Value MUR460
SYMBOL cap 4368 -528 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C61
SYMATTR Value 1µ
SYMBOL res 4608 -528 R0
SYMATTR InstName R122
SYMATTR Value 1K
SYMBOL res 4032 -528 R0
SYMATTR InstName R128
SYMATTR Value 1K
SYMBOL cap 4704 -576 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C54
SYMATTR Value 1n
SYMBOL cap 3968 -576 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C62
SYMATTR Value 1n
SYMBOL EXTRA\\Misc\\pot -1216 -528 R0
WINDOW 0 15 -13 Left 2
WINDOW 3 16 2 Left 2
WINDOW 123 16 16 Left 2
SYMATTR InstName VR1
SYMATTR Value R=5k
SYMATTR Value2 T=1.0
SYMBOL EXTRA\\Misc\\pot -1600 -576 M0
WINDOW 0 15 -13 Left 2
WINDOW 3 16 2 Left 2
WINDOW 123 16 16 Left 2
SYMATTR InstName VR2
SYMATTR Value R=20K
SYMATTR Value2 T=0.5
SYMBOL res -1472 -592 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R4
SYMATTR Value 2K2
SYMBOL res -1616 -720 R0
SYMATTR InstName R5
SYMATTR Value 10K
SYMBOL res -1616 -544 R0
SYMATTR InstName R9
SYMATTR Value 10K
SYMBOL cap -1456 -496 M0
SYMATTR InstName C27
SYMATTR Value 100n
SYMBOL cap -816 -64 R0
WINDOW 0 23 17 Left 2
WINDOW 3 22 50 Left 2
SYMATTR InstName C63
SYMATTR Value 100n
SYMBOL cap -464 -144 R0
WINDOW 0 23 17 Left 2
WINDOW 3 22 50 Left 2
SYMATTR InstName C64
SYMATTR Value 100n
SYMBOL cap -464 -624 R0
WINDOW 0 23 17 Left 2
WINDOW 3 22 50 Left 2
SYMATTR InstName C65
SYMATTR Value 100n
SYMBOL pnp -352 -160 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q1
SYMATTR Value BC556B
SYMBOL pnp -176 0 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q2
SYMATTR Value BC556B
SYMBOL pnp -176 -464 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q4
SYMATTR Value BC556B
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -3888 -864 M0
WINDOW 0 -17 -1 Left 2
WINDOW 3 -17 11 Left 0
SYMATTR InstName U3B
SYMBOL res -3952 -880 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R64
SYMATTR Value 680
SYMBOL diode -4080 -816 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 31 34 VTop 2
SYMATTR InstName D37
SYMATTR Value 1N4148
SYMBOL diode -4016 -816 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 29 VTop 2
SYMATTR InstName D38
SYMATTR Value 1N4148
SYMBOL diode -4080 -752 R90
WINDOW 0 2 32 VBottom 2
WINDOW 3 32 35 VTop 2
SYMATTR InstName D39
SYMATTR Value 1N4148
SYMBOL diode -4016 -752 R90
WINDOW 0 2 32 VBottom 2
WINDOW 3 32 31 VTop 2
SYMATTR InstName D40
SYMATTR Value 1N4148
SYMBOL LED -4112 -544 M90
WINDOW 0 -1 35 VBottom 2
WINDOW 3 -41 36 VTop 2
SYMATTR InstName D41
SYMATTR Value NSCW100
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL polcap -4112 -640 R270
WINDOW 0 32 32 VTop 2
WINDOW 3 0 32 VBottom 2
SYMATTR InstName C66
SYMATTR Value 1µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=50 Irms=12m Rser=22 Lser=0
SYMBOL res -4016 -464 R90
WINDOW 0 51 59 VBottom 2
WINDOW 3 48 60 VTop 2
SYMATTR InstName LDR1
SYMATTR Value 1Meg
SYMBOL res -4000 -448 R0
SYMATTR InstName R65
SYMATTR Value 2K2
SYMBOL EXTRA\\Misc\\pot -3888 -976 R90
WINDOW 0 20 -44 VRight 2
WINDOW 3 37 -60 VRight 2
WINDOW 123 56 -54 VRight 2
SYMATTR InstName VR3
SYMATTR Value2 T=0.5
SYMBOL res -4272 -944 R0
SYMATTR InstName R66
SYMATTR Value 1K
SYMBOL LED -4240 -832 M0
SYMATTR InstName D42
SYMATTR Value NSCW100
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL cap -3840 -896 R0
SYMATTR InstName C67
SYMATTR Value 100n
SYMBOL res -3664 -896 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R63
SYMATTR Value 1K
SYMBOL cap 320 -928 M0
SYMATTR InstName C68
SYMATTR Value 100n
SYMBOL cap 320 32 M0
SYMATTR InstName C69
SYMATTR Value 100n
SYMBOL pnp 576 176 M180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q10
SYMATTR Value BC556B
SYMBOL pnp 608 -96 M180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q11
SYMATTR Value BC556B
SYMBOL pnp 624 -160 R180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q12
SYMATTR Value BC556B
SYMBOL pnp 768 -784 R180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q5
SYMATTR Value BC556B
SYMBOL pnp 576 -784 M180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q6
SYMATTR Value BC556B
SYMBOL pnp 608 -1056 M180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q7
SYMATTR Value BC556B
SYMBOL pnp 624 -1120 R180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q8
SYMATTR Value BC556B
SYMBOL cap 9344 -1200 M0
WINDOW 3 24 48 Left 2
SYMATTR Value 100n
SYMATTR InstName C70
SYMBOL polcap 9392 -1200 M0
WINDOW 3 24 47 Left 2
SYMATTR Value 100µ
SYMATTR InstName C71
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL cap 9408 -128 R0
WINDOW 3 23 49 Left 2
WINDOW 0 23 14 Left 2
SYMATTR Value 100n
SYMATTR InstName C72
SYMBOL polcap 9360 -128 R0
WINDOW 3 22 48 Left 2
WINDOW 0 23 13 Left 2
SYMATTR Value 100µ
SYMATTR InstName C73
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL res 8944 -1200 R0
WINDOW 3 37 72 Left 2
SYMATTR Value 0.1
SYMATTR InstName R67
SYMBOL res 9072 -1088 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R93
SYMATTR Value 2K2
SYMBOL res 9152 -1200 M0
SYMATTR InstName R123
SYMATTR Value 680
SYMBOL pnp 9152 -1024 M180
WINDOW 0 82 68 Right 2
WINDOW 3 82 50 Right 2
SYMATTR InstName Q37
SYMATTR Value 2N5401C
SYMBOL res 9056 -64 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R129
SYMATTR Value 0.1
SYMBOL res 9152 -208 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R130
SYMATTR Value 2K2
SYMBOL npn 9248 -240 R0
WINDOW 0 52 32 Left 2
WINDOW 3 30 49 Left 2
SYMATTR InstName Q38
SYMATTR Value 2N5551C
SYMBOL res 9200 -176 R0
SYMATTR InstName R131
SYMATTR Value 680
SYMBOL diode 9136 -176 R270
WINDOW 0 32 32 VTop 2
WINDOW 3 0 32 VBottom 2
SYMATTR InstName D43
SYMATTR Value 1N4148
SYMBOL res 8992 -64 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R132
SYMATTR Value 0.1
SYMBOL res 8880 -1200 R0
WINDOW 3 37 72 Left 2
SYMATTR Value 0.1
SYMATTR InstName R133
SYMBOL res 9200 -560 R0
SYMATTR InstName R134
SYMATTR Value 47K
SYMBOL res 9200 -944 R0
SYMATTR InstName R135
SYMATTR Value 47K
SYMBOL Misc\\NE555 8336 -208 M0
SYMATTR InstName U1
SYMBOL LED 8480 64 M270
WINDOW 0 72 32 VTop 2
WINDOW 3 0 32 VBottom 2
SYMATTR InstName D44
SYMATTR Value QTLP690C
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 8400 64 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R136
SYMATTR Value 4K7
SYMBOL polcap 8064 -176 R0
SYMATTR Value 100µ
SYMATTR InstName C74
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=25 Irms=145m Rser=0.62 Lser=0
SYMBOL res 8064 -368 R0
SYMATTR InstName R137
SYMATTR Value 22K
SYMBOL cap 8144 -112 R0
SYMATTR InstName C75
SYMATTR Value 10n
SYMBOL res 8560 -224 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R138
SYMATTR Value 2K2
SYMBOL res 8672 -352 R0
SYMATTR InstName R139
SYMATTR Value 4K7
SYMBOL cap 8672 -128 R0
SYMATTR InstName C76
SYMATTR Value 100n
SYMBOL cap 8608 -128 R0
SYMATTR InstName C77
SYMATTR Value 100n
SYMBOL diode 8736 -240 R0
WINDOW 0 41 23 Left 2
WINDOW 3 40 42 Left 2
SYMATTR InstName D45
SYMATTR Value 1N4148
SYMBOL cap 8736 -128 R0
SYMATTR InstName C78
SYMATTR Value 100µ
SYMBOL res 8816 -160 R0
SYMATTR InstName R140
SYMATTR Value 22K
SYMBOL diode 9120 -1056 M270
WINDOW 0 32 32 VTop 2
WINDOW 3 0 32 VBottom 2
SYMATTR InstName D46
SYMATTR Value 1N4148
SYMBOL pnp 432 -1120 M180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q39
SYMATTR Value BC556B
SYMBOL res 400 -1280 R0
SYMATTR InstName R141
SYMATTR Value 470
SYMBOL res 400 -1104 R0
SYMATTR InstName R142
SYMATTR Value 100K
SYMBOL pnp 432 -160 M180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q40
SYMATTR Value BC556B
SYMBOL res 400 -320 R0
SYMATTR InstName R143
SYMATTR Value 470
SYMBOL res 400 -144 R0
SYMATTR InstName R144
SYMATTR Value 100K
SYMBOL npn 7904 -208 M0
WINDOW 0 54 39 Left 2
WINDOW 3 55 59 Left 2
SYMATTR InstName Q41
SYMATTR Value MJE340C
SYMBOL res 7920 -160 R0
SYMATTR InstName R145
SYMATTR Value 470
SYMBOL cap 7984 -128 R0
SYMATTR InstName C79
SYMATTR Value 100n
SYMBOL res 7984 -288 R0
SYMATTR InstName R146
SYMATTR Value 4K7
SYMBOL cap 4336 -1312 M0
WINDOW 3 24 48 Left 2
SYMATTR Value 100n
SYMATTR InstName C80
SYMBOL polcap 4384 -1312 M0
WINDOW 3 24 47 Left 2
SYMATTR Value 100µ
SYMATTR InstName C81
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL cap 4352 496 R0
WINDOW 3 23 49 Left 2
WINDOW 0 23 14 Left 2
SYMATTR Value 100n
SYMATTR InstName C82
SYMBOL polcap 4304 496 R0
WINDOW 3 22 48 Left 2
WINDOW 0 23 13 Left 2
SYMATTR Value 100µ
SYMATTR InstName C83
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL res 4096 -368 R0
WINDOW 3 36 72 Left 2
SYMATTR InstName R58
SYMATTR Value 1K5
SYMBOL res 4160 -368 R0
WINDOW 3 37 72 Left 2
SYMATTR InstName R59
SYMATTR Value 1K5
SYMBOL res 4480 -368 R0
WINDOW 3 37 72 Left 2
SYMATTR InstName R60
SYMATTR Value 1K5
SYMBOL res 4544 -368 R0
WINDOW 3 37 73 Left 2
SYMATTR InstName R62
SYMATTR Value 1K5
SYMBOL polcap -4560 -688 R0
WINDOW 3 24 56 Left 2
SYMATTR InstName C84
SYMATTR Value 470µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=25 Irms=470m Rser=0.16 Lser=0 mfg="Nichicon" pn="UPR1E471MPH" type="Al electrolytic"
SYMBOL polcap -4560 -560 R0
WINDOW 3 24 56 Left 2
SYMATTR InstName C85
SYMATTR Value 470µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=25 Irms=470m Rser=0.16 Lser=0 mfg="Nichicon" pn="UPR1E471MPH" type="Al electrolytic"
SYMBOL cap -4624 -688 R0
SYMATTR InstName C86
SYMATTR Value 100n
SYMBOL cap -4624 -560 R0
SYMATTR InstName C87
SYMATTR Value 100n
SYMBOL res 128 -464 R0
SYMATTR InstName R147
SYMATTR Value 1K
SYMBOL res 128 -352 R0
SYMATTR InstName R148
SYMATTR Value 1K
SYMBOL diode 9648 -944 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D47
SYMATTR Value 1N4148
SYMBOL diode 9712 -720 M270
WINDOW 0 32 32 VTop 2
WINDOW 3 0 32 VBottom 2
SYMATTR InstName D48
SYMATTR Value 1N4148
SYMBOL res 9456 -704 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R3
SYMATTR Value 33K
SYMBOL res 9856 -1088 R0
SYMATTR InstName R57
SYMATTR Value 47K
SYMBOL npn 9808 -976 R0
WINDOW 0 63 32 Left 2
WINDOW 3 61 56 Left 2
SYMATTR InstName Q42
SYMATTR Value 2N5551C
SYMBOL pnp 9808 -688 M180
WINDOW 0 75 66 Left 2
WINDOW 3 71 46 Left 2
SYMATTR InstName Q43
SYMATTR Value 2N5401C
SYMBOL res 9920 -192 R0
WINDOW 0 34 49 Left 2
WINDOW 3 36 78 Left 2
SYMATTR InstName R149
SYMATTR Value 680
SYMBOL diode 9744 -768 R180
WINDOW 0 39 49 Left 2
WINDOW 3 39 29 Left 2
SYMATTR InstName D49
SYMATTR Value 1N4148
SYMBOL diode 9744 -832 R180
WINDOW 0 40 39 Left 2
WINDOW 3 41 22 Left 2
SYMATTR InstName D50
SYMATTR Value 1N4148
SYMBOL polcap 9568 -848 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C88
SYMATTR Value 100µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=115m Rser=0.68 Lser=0
SYMBOL polcap 9456 -848 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C89
SYMATTR Value 100µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=115m Rser=0.68 Lser=0
SYMBOL LED 10544 -864 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D51
SYMATTR Value QTLP690C
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL LED 10160 -752 M0
WINDOW 0 -36 31 Left 2
WINDOW 3 -71 44 Left 2
SYMATTR InstName D52
SYMATTR Value QTLP690C
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL LED 10336 -864 M0
WINDOW 0 -10 20 Right 2
WINDOW 3 -6 37 Right 2
SYMATTR InstName D53
SYMATTR Value QTLP690C
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 10160 -1072 M0
WINDOW 0 49 41 Left 2
WINDOW 3 50 56 Left 2
SYMATTR InstName R150
SYMATTR Value 15K
SYMBOL npn 10384 -784 M0
WINDOW 0 55 27 Left 2
WINDOW 3 21 49 Left 2
SYMATTR InstName Q44
SYMATTR Value 2N5551C
SYMBOL res 10512 -752 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R151
SYMATTR Value 33K
SYMBOL zener 10080 -768 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D54
SYMATTR Value ZD12V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 9760 -944 R0
WINDOW 0 28 47 Left 2
WINDOW 3 27 83 Left 2
SYMATTR InstName R152
SYMATTR Value 47K
SYMBOL res 9760 -832 R0
WINDOW 0 35 29 Left 2
WINDOW 3 37 52 Left 2
SYMATTR InstName R153
SYMATTR Value 47K
SYMBOL npn 10224 -320 R0
WINDOW 0 82 31 Right 2
WINDOW 3 81 48 Right 2
SYMATTR InstName Q45
SYMATTR Value 2N5551C
SYMBOL res 10112 -192 R0
SYMATTR InstName R154
SYMATTR Value 100K
SYMBOL polcap 10048 -176 R0
WINDOW 3 23 60 Left 2
SYMATTR Value 220µ
SYMATTR InstName C90
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL npn 9952 -256 R0
WINDOW 0 78 28 Right 2
WINDOW 3 83 47 Right 2
SYMATTR InstName Q46
SYMATTR Value 2N5551C
SYMBOL res 9856 -320 R0
SYMATTR InstName R155
SYMATTR Value 47K
SYMBOL diode 10432 -288 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 10 Left 2
SYMATTR InstName D55
SYMATTR Value 1N4007
SYMBOL res 10384 -736 R0
WINDOW 0 35 47 Left 2
SYMATTR InstName R156
SYMATTR Value 6K8
SYMBOL res 10400 -272 R0
WINDOW 3 32 83 Left 2
SYMATTR Value 4K7
SYMATTR InstName R157
SYMBOL LED 10400 -160 R0
WINDOW 3 23 64 Left 2
SYMATTR Value QTLP690C
SYMATTR InstName D56
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 10112 -384 R0
WINDOW 0 35 46 Left 2
SYMATTR InstName R158
SYMATTR Value 100K
SYMBOL res 10128 -960 R0
SYMATTR InstName R159
SYMATTR Value 4K7
SYMBOL res 10304 -960 R0
SYMATTR InstName R160
SYMATTR Value 1K
SYMBOL npn 10288 -272 R0
WINDOW 0 85 28 Right 2
WINDOW 3 87 47 Right 2
SYMATTR InstName Q47
SYMATTR Value 2N5551C
SYMBOL res 10512 -912 M180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R161
SYMATTR Value 680
SYMBOL zener 10160 -1104 R180
WINDOW 0 28 58 Left 2
WINDOW 3 25 4 Left 2
SYMATTR InstName D57
SYMATTR Value ZD12V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL EXTRA\\Relays\\rly_spdt 10608 -432 R0
WINDOW 0 -17 124 Left 2
WINDOW 38 38 128 Center 2
SYMATTR InstName RLY1
SYMATTR SpiceModel ""
SYMBOL res 10240 -288 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R162
SYMATTR Value 2K2
SYMBOL polcap 9856 -160 R0
WINDOW 3 22 53 Left 2
SYMATTR Value 47µ
SYMATTR InstName C91
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL diode 10512 -800 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D58
SYMATTR Value 1N4007
SYMBOL diode 10512 -160 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 10 Left 2
SYMATTR InstName D59
SYMATTR Value MUR460
SYMBOL res 9584 -704 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R2
SYMATTR Value 33K
SYMBOL cap 9456 -1200 M0
WINDOW 3 24 48 Left 2
SYMATTR Value 100n
SYMATTR InstName C92
SYMBOL polcap 9504 -1200 M0
WINDOW 3 24 47 Left 2
SYMATTR Value 100µ
SYMATTR InstName C93
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL cap 9504 -128 R0
WINDOW 3 23 49 Left 2
WINDOW 0 23 14 Left 2
SYMATTR Value 100n
SYMATTR InstName C94
SYMBOL polcap 9456 -128 R0
WINDOW 3 22 48 Left 2
WINDOW 0 23 13 Left 2
SYMATTR Value 100µ
SYMATTR InstName C95
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL res 32 -128 R0
SYMATTR InstName R163
SYMATTR Value 220K
SYMBOL res 32 -592 R0
SYMATTR InstName R164
SYMATTR Value 220K
SYMBOL polcap 10016 -832 M0
SYMATTR InstName C96
SYMATTR Value 100µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=115m Rser=0.68 Lser=0
TEXT -3416 -328 Left 3 ;FEEDBACK
TEXT -3416 -776 Left 3 ;DC OFFSET
TEXT -3872 -48 Right 2 ;20K\nVolume \nPotentio
TEXT -4696 -136 Left 2 ;1
TEXT -4744 -184 Left 2 ;3
TEXT -4744 -88 Left 2 ;2
TEXT -4728 -48 Center 2 ;XLR INPUT
TEXT -4736 -32 Center 2 ;1Vpp Sensitivity
TEXT -4224 112 Left 5 ;INPUT SECTION
TEXT -4592 -168 Left 2 ;NP
TEXT -4592 -40 Left 2 ;NP
TEXT -3424 -1056 Left 5 ;FEEDBACK SECTION
TEXT -576 -608 Left 2 ;NC
TEXT -576 -144 Left 2 ;NC
TEXT -712 -272 Left 2 ;JK FLIP-FLOP
TEXT -712 -728 Left 2 ;JK FLIP-FLOP
TEXT -1256 -344 Left 2 ;74HCT04
TEXT -1200 -560 Left 2 ;HI
TEXT -1200 -496 Left 2 ;LO
TEXT -1280 -560 Left 2 ;SPEED
TEXT -1616 -608 Right 2 ;SLOPE ADJUST
TEXT -3928 -992 Left 2 ;OFF
TEXT -3952 -1024 Left 2 ;LIMITER SENSITIVITY
TEXT -4120 -904 Left 2 ;1.8 Volt\nBefore Clip
TEXT -4200 -1056 Left 5 ;LIMITER SECTION
TEXT -4232 -808 Left 2 ;Limiter\nActive
TEXT 3224 600 Left 3 ;NOTE: VM1,VM2, VM5, VM6 = EXTERNAL SUPPLY 12V 1A FLOATING
TEXT 9760 -1248 Left 2 ;FUSE 15A
TEXT 9776 -80 Left 2 ;FUSE 15A
TEXT 9336 -1136 Left 2 ;200V
TEXT 9464 -64 Right 2 ;200V
TEXT 9416 -64 Right 2 ;200V
TEXT 8976 -1112 Left 2 ;5W
TEXT 9000 -88 Left 2 ;5W
TEXT 8936 -88 Left 2 ;5W
TEXT 8912 -1112 Left 2 ;5W
TEXT 8416 88 Left 2 ;OCP ON
TEXT 8744 -24 Left 4 ;DELAY ON
TEXT 7680 -1240 Left 2 ;TO POWER STAGE
TEXT 7664 -24 Left 2 ;TO POWER STAGE
TEXT 8696 32 Left 5 ;OVERCURRENT PROTECTION SECTION
TEXT 10736 -1256 Right 2 ;POS MAIN SUPPLY\n120-160V DC
TEXT 9272 328 Center 6 ;DH8 --- H8 Class D Shifting Mode Switching Ver.1
TEXT 9264 376 Center 5 ;Kartino Surodipo - Copyright Mar 2021
TEXT 9264 424 Center 5 ;ATTENTION: NOT FOR SALE UNLESS PERMITTED!
TEXT 9264 472 Center 5 ;Contact: kartino.id@gmail.com\nIndonesian - Class D Next Generation Facebook Group
TEXT 4328 -1248 Left 2 ;200V
TEXT 4408 560 Right 2 ;200V
TEXT 4360 560 Right 2 ;200V
TEXT 4136 -280 Left 2 ;3W
TEXT 4200 -280 Left 2 ;3W
TEXT 4520 -280 Left 2 ;3W
TEXT 4584 -280 Left 2 ;3W
TEXT 4352 -488 Left 2 ;400V
TEXT 4056 -280 Left 2 ;400V
TEXT 4632 -280 Left 2 ;400V
TEXT 4752 -392 Left 2 ;400V
TEXT 4816 -392 Left 2 ;400V
TEXT 3832 -392 Left 2 ;400V
TEXT 3896 -392 Left 2 ;400V
TEXT 4280 -1248 Left 2 ;200V
TEXT -4760 -800 Left 4 ;EXTERNAL SUPPLY
TEXT -1096 -792 Left 5 ;TRIANGLE GENERATOR
TEXT 336 -1320 Left 5 ;COMPARATOR A
TEXT 392 -368 Left 5 ;COMPARATOR B
TEXT 9288 -1136 Left 2 ;200V
TEXT 10552 -920 Left 2 ;CLIP
TEXT 10248 -792 Right 2 ;POWER ON
TEXT 10344 -808 Left 2 ;SIGNAL
TEXT 10088 -1000 Left 2 ;2W
TEXT 10424 -80 Left 2 ;PROTECT ON
TEXT 10096 -96 Right 2 ;16V
TEXT 10128 -568 Left 2 ;GND
TEXT 9904 -88 Right 2 ;16V
TEXT 10200 8 Center 5 ;DC PROTECTION
TEXT 10344 -592 Center 5 ;FRONT SIGNALLING
TEXT 9712 -8 Left 2 ;NOTE: DC PROTECT SHALL BE BEFORE FUSE
TEXT 10752 -88 Right 2 ;NEG MAIN SUPPLY\n120-160V DC
TEXT 4576 -24 Left 3 ;AMP OUT\nTO DC PROTECTOR
TEXT 9312 -408 Left 3 ;FROM AMP OUT
TEXT 9448 -1136 Left 2 ;200V
TEXT 9400 -1136 Left 2 ;200V
TEXT 9560 -64 Right 2 ;200V
TEXT 9512 -64 Right 2 ;200V
TEXT 10872 96 Right 2 ;PROTECTION SUPPLY\n12V DC FLOATING
TEXT 4336 712 Left 5 ;H8 POWER STAGE
TEXT 4504 840 Center 6 ;DH8 --- H8 Class D Shifting Mode Switching Ver.1
TEXT 4496 888 Center 5 ;Kartino Surodipo - Copyright Mar 2021
TEXT 4496 936 Center 5 ;ATTENTION: NOT FOR SALE UNLESS PERMITTED!
TEXT 4496 984 Center 5 ;Contact: kartino.id@gmail.com\nIndonesian - Class D Next Generation Facebook Group
TEXT -392 648 Center 6 ;DH8 --- H8 Class D Shifting Mode Switching Ver.1
TEXT -400 696 Center 5 ;Kartino Surodipo - Copyright Mar 2021
TEXT -400 744 Center 5 ;ATTENTION: NOT FOR SALE UNLESS PERMITTED!
TEXT -400 792 Center 5 ;Contact: kartino.id@gmail.com\nIndonesian - Class D Next Generation Facebook Group
TEXT -3800 312 Center 6 ;DH8 --- H8 Class D Shifting Mode Switching Ver.1
TEXT -3808 360 Center 5 ;Kartino Surodipo - Copyright Mar 2021
TEXT -3808 408 Center 5 ;ATTENTION: NOT FOR SALE UNLESS PERMITTED!
TEXT -3808 456 Center 5 ;Contact: kartino.id@gmail.com\nIndonesian - Class D Next Generation Facebook Group



Version 4
SHEET 1 11268 2424
WIRE 368 -1360 256 -1360
WIRE 560 -1360 368 -1360
WIRE 672 -1360 560 -1360
WIRE 672 -1344 672 -1360
WIRE 3968 -1344 3952 -1344
WIRE 560 -1296 560 -1360
WIRE 2896 -1296 2608 -1296
WIRE 2944 -1296 2896 -1296
WIRE 3008 -1296 2944 -1296
WIRE 3088 -1296 3008 -1296
WIRE 3168 -1296 3088 -1296
WIRE 3440 -1296 3392 -1296
WIRE 3584 -1296 3440 -1296
WIRE 3856 -1296 3584 -1296
WIRE 3968 -1296 3968 -1344
WIRE 3968 -1296 3856 -1296
WIRE 4064 -1296 3968 -1296
WIRE 4336 -1296 4064 -1296
WIRE 4480 -1296 4336 -1296
WIRE 4528 -1296 4480 -1296
WIRE 4832 -1296 4752 -1296
WIRE 4912 -1296 4832 -1296
WIRE 4976 -1296 4912 -1296
WIRE 5024 -1296 4976 -1296
WIRE 5312 -1296 5024 -1296
WIRE 2608 -1280 2608 -1296
WIRE 2944 -1280 2944 -1296
WIRE 3008 -1280 3008 -1296
WIRE 3088 -1280 3088 -1296
WIRE 4832 -1280 4832 -1296
WIRE 4912 -1280 4912 -1296
WIRE 4976 -1280 4976 -1296
WIRE 5312 -1280 5312 -1296
WIRE 672 -1248 672 -1264
WIRE 672 -1248 624 -1248
WIRE 672 -1232 672 -1248
WIRE 3168 -1232 3168 -1296
WIRE 4752 -1232 4752 -1296
WIRE 560 -1184 560 -1200
WIRE 608 -1184 560 -1184
WIRE 2608 -1184 2608 -1200
WIRE 2720 -1184 2608 -1184
WIRE 2944 -1184 2944 -1216
WIRE 3008 -1184 3008 -1200
WIRE 3008 -1184 2944 -1184
WIRE 3088 -1184 3088 -1200
WIRE 3104 -1184 3088 -1184
WIRE 3440 -1184 3440 -1296
WIRE 4480 -1184 4480 -1296
WIRE 4832 -1184 4832 -1200
WIRE 4832 -1184 4816 -1184
WIRE 4912 -1184 4912 -1200
WIRE 4976 -1184 4976 -1216
WIRE 4976 -1184 4912 -1184
WIRE 5312 -1184 5312 -1200
WIRE 5312 -1184 5200 -1184
WIRE 560 -1168 560 -1184
WIRE 3392 -1168 3392 -1296
WIRE 4528 -1168 4528 -1296
WIRE 2608 -1152 2608 -1184
WIRE 5312 -1152 5312 -1184
WIRE 3008 -1136 3008 -1184
WIRE 3024 -1136 3008 -1136
WIRE 4912 -1136 4912 -1184
WIRE 4912 -1136 4896 -1136
WIRE 2720 -1120 2720 -1184
WIRE 2720 -1120 2672 -1120
WIRE 3856 -1120 3856 -1296
WIRE 4064 -1120 4064 -1296
WIRE 5200 -1120 5200 -1184
WIRE 5248 -1120 5200 -1120
WIRE 2448 -1104 2400 -1104
WIRE 3440 -1104 3440 -1120
WIRE 4480 -1104 4480 -1120
WIRE 5520 -1104 5472 -1104
WIRE 672 -1088 672 -1136
WIRE 672 -1088 640 -1088
WIRE 704 -1088 672 -1088
WIRE 2912 -1088 2672 -1088
WIRE 3008 -1088 3008 -1136
WIRE 3008 -1088 2992 -1088
WIRE 3168 -1088 3168 -1136
WIRE 3168 -1088 3088 -1088
WIRE 3328 -1088 3312 -1088
WIRE 3344 -1088 3328 -1088
WIRE 4592 -1088 4576 -1088
WIRE 4608 -1088 4592 -1088
WIRE 4752 -1088 4752 -1136
WIRE 4832 -1088 4752 -1088
WIRE 4912 -1088 4912 -1136
WIRE 4928 -1088 4912 -1088
WIRE 5248 -1088 5008 -1088
WIRE -1440 -1072 -1504 -1072
WIRE -1328 -1072 -1376 -1072
WIRE -1312 -1072 -1328 -1072
WIRE -1088 -1072 -1232 -1072
WIRE 560 -1072 560 -1088
WIRE 640 -1072 640 -1088
WIRE 704 -1072 704 -1088
WIRE 2720 -1072 2720 -1120
WIRE 5200 -1072 5200 -1120
WIRE 3328 -1056 3328 -1088
WIRE 4592 -1056 4592 -1088
WIRE 368 -1024 368 -1360
WIRE 416 -1024 368 -1024
WIRE 2896 -1024 2896 -1296
WIRE 2896 -1024 2800 -1024
WIRE 2944 -1024 2896 -1024
WIRE 5024 -1024 5024 -1296
WIRE 5024 -1024 4976 -1024
WIRE 5120 -1024 5024 -1024
WIRE 416 -1008 416 -1024
WIRE 2448 -1008 2400 -1008
WIRE 2720 -1008 2672 -1008
WIRE 3008 -1008 3008 -1088
WIRE 3040 -1008 3008 -1008
WIRE 3168 -1008 3168 -1088
WIRE 3168 -1008 3104 -1008
WIRE 3264 -1008 3168 -1008
WIRE 4752 -1008 4752 -1088
WIRE 4752 -1008 4656 -1008
WIRE 4816 -1008 4752 -1008
WIRE 4912 -1008 4912 -1088
WIRE 4912 -1008 4880 -1008
WIRE 5248 -1008 5200 -1008
WIRE 5520 -1008 5472 -1008
WIRE 2800 -992 2800 -1024
WIRE 2896 -992 2896 -1024
WIRE 2944 -992 2944 -1024
WIRE 3168 -992 3168 -1008
WIRE 4752 -992 4752 -1008
WIRE 4976 -992 4976 -1024
WIRE 5024 -992 5024 -1024
WIRE 5120 -992 5120 -1024
WIRE -1328 -976 -1328 -1072
WIRE -1328 -976 -1408 -976
WIRE -1616 -960 -1632 -960
WIRE -1520 -960 -1536 -960
WIRE -1504 -960 -1504 -1072
WIRE -1504 -960 -1520 -960
WIRE -1472 -960 -1504 -960
WIRE 640 -960 640 -992
WIRE 704 -960 704 -992
WIRE -1328 -944 -1408 -944
WIRE -1312 -944 -1328 -944
WIRE -1120 -944 -1232 -944
WIRE 368 -944 368 -1024
WIRE -1328 -928 -1328 -944
WIRE 336 -928 288 -928
WIRE 416 -912 416 -928
WIRE 416 -912 400 -912
WIRE 448 -912 416 -912
WIRE 544 -912 528 -912
WIRE 576 -912 544 -912
WIRE 784 -912 768 -912
WIRE 112 -896 48 -896
WIRE 336 -896 112 -896
WIRE 544 -896 544 -912
WIRE 2720 -896 2720 -1008
WIRE 2800 -896 2800 -912
WIRE 2800 -896 2720 -896
WIRE 2896 -896 2896 -928
WIRE 2896 -896 2800 -896
WIRE 2944 -896 2944 -928
WIRE 2944 -896 2896 -896
WIRE 3168 -896 3168 -912
WIRE 3168 -896 2944 -896
WIRE 3328 -896 3328 -960
WIRE 3328 -896 3168 -896
WIRE 3360 -896 3328 -896
WIRE 3392 -896 3392 -1072
WIRE 3392 -896 3360 -896
WIRE 3440 -896 3440 -1024
WIRE 3440 -896 3392 -896
WIRE 3520 -896 3440 -896
WIRE 4480 -896 4480 -1024
WIRE 4480 -896 4400 -896
WIRE 4528 -896 4528 -1072
WIRE 4528 -896 4480 -896
WIRE 4560 -896 4528 -896
WIRE 4592 -896 4592 -960
WIRE 4592 -896 4560 -896
WIRE 4752 -896 4752 -912
WIRE 4752 -896 4592 -896
WIRE 4976 -896 4976 -928
WIRE 4976 -896 4752 -896
WIRE 5024 -896 5024 -928
WIRE 5024 -896 4976 -896
WIRE 5120 -896 5120 -912
WIRE 5120 -896 5024 -896
WIRE 5200 -896 5200 -1008
WIRE 5200 -896 5120 -896
WIRE 384 -864 384 -880
WIRE 384 -864 352 -864
WIRE 2896 -832 2608 -832
WIRE 2944 -832 2896 -832
WIRE 3008 -832 2944 -832
WIRE 3088 -832 3008 -832
WIRE 3168 -832 3088 -832
WIRE 4832 -832 4752 -832
WIRE 4912 -832 4832 -832
WIRE 4976 -832 4912 -832
WIRE 5024 -832 4976 -832
WIRE 5312 -832 5024 -832
WIRE -3776 -816 -3808 -816
WIRE -3680 -816 -3776 -816
WIRE 544 -816 544 -832
WIRE 704 -816 704 -864
WIRE 736 -816 704 -816
WIRE 880 -816 816 -816
WIRE 2608 -816 2608 -832
WIRE 2944 -816 2944 -832
WIRE 3008 -816 3008 -832
WIRE 3088 -816 3088 -832
WIRE 4832 -816 4832 -832
WIRE 4912 -816 4912 -832
WIRE 4976 -816 4976 -832
WIRE 5312 -816 5312 -832
WIRE -3776 -800 -3776 -816
WIRE 880 -784 848 -784
WIRE 3168 -768 3168 -832
WIRE 4752 -768 4752 -832
WIRE -3680 -752 -3680 -816
WIRE -4144 -720 -4176 -720
WIRE -4112 -720 -4144 -720
WIRE -1456 -720 -1504 -720
WIRE -1328 -720 -1376 -720
WIRE 704 -720 704 -816
WIRE 704 -720 496 -720
WIRE 736 -720 704 -720
WIRE 880 -720 816 -720
WIRE 2608 -720 2608 -736
WIRE 2720 -720 2608 -720
WIRE 2944 -720 2944 -752
WIRE 3008 -720 3008 -736
WIRE 3008 -720 2944 -720
WIRE 3088 -720 3088 -736
WIRE 3104 -720 3088 -720
WIRE 3440 -720 3440 -896
WIRE 4480 -720 4480 -896
WIRE 4832 -720 4832 -736
WIRE 4832 -720 4816 -720
WIRE 4912 -720 4912 -736
WIRE 4976 -720 4976 -752
WIRE 4976 -720 4912 -720
WIRE 5312 -720 5312 -736
WIRE 5312 -720 5200 -720
WIRE -3888 -704 -3920 -704
WIRE -3776 -704 -3776 -720
WIRE -3776 -704 -3808 -704
WIRE -3744 -704 -3776 -704
WIRE 3392 -704 3392 -896
WIRE 4528 -704 4528 -896
WIRE 848 -688 848 -784
WIRE 880 -688 848 -688
WIRE 2608 -688 2608 -720
WIRE 5312 -688 5312 -720
WIRE -4112 -672 -4208 -672
WIRE 3008 -672 3008 -720
WIRE 3024 -672 3008 -672
WIRE 4912 -672 4912 -720
WIRE 4912 -672 4896 -672
WIRE 2720 -656 2720 -720
WIRE 2720 -656 2672 -656
WIRE 5200 -656 5200 -720
WIRE 5248 -656 5200 -656
WIRE 2448 -640 2400 -640
WIRE 3440 -640 3440 -656
WIRE 4480 -640 4480 -656
WIRE 5520 -640 5472 -640
WIRE -4144 -624 -4144 -720
WIRE -4112 -624 -4144 -624
WIRE -3776 -624 -3776 -704
WIRE -3760 -624 -3776 -624
WIRE -3680 -624 -3680 -656
WIRE -3680 -624 -3696 -624
WIRE -3664 -624 -3680 -624
WIRE -3504 -624 -3520 -624
WIRE -3488 -624 -3504 -624
WIRE -3392 -624 -3408 -624
WIRE -3344 -624 -3392 -624
WIRE -1440 -624 -1440 -640
WIRE -1376 -624 -1440 -624
WIRE -1328 -624 -1328 -720
WIRE -1232 -624 -1328 -624
WIRE -1088 -624 -1088 -1072
WIRE -1088 -624 -1152 -624
WIRE -1040 -624 -1088 -624
WIRE 640 -624 640 -864
WIRE 640 -624 544 -624
WIRE 672 -624 640 -624
WIRE 880 -624 752 -624
WIRE 2912 -624 2672 -624
WIRE 3008 -624 3008 -672
WIRE 3008 -624 2992 -624
WIRE 3168 -624 3168 -672
WIRE 3168 -624 3088 -624
WIRE 3328 -624 3312 -624
WIRE 3344 -624 3328 -624
WIRE 4592 -624 4576 -624
WIRE 4608 -624 4592 -624
WIRE 4752 -624 4752 -672
WIRE 4832 -624 4752 -624
WIRE 4912 -624 4912 -672
WIRE 4928 -624 4912 -624
WIRE 5248 -624 5008 -624
WIRE -1328 -608 -1328 -624
WIRE -1328 -608 -1408 -608
WIRE 2720 -608 2720 -656
WIRE 5200 -608 5200 -656
WIRE -3504 -592 -3504 -624
WIRE -1632 -592 -1632 -960
WIRE -1616 -592 -1632 -592
WIRE -1520 -592 -1536 -592
WIRE -1504 -592 -1504 -720
WIRE -1504 -592 -1520 -592
WIRE -1472 -592 -1504 -592
WIRE 496 -592 496 -720
WIRE 544 -592 544 -624
WIRE 848 -592 848 -688
WIRE 880 -592 848 -592
WIRE 3328 -592 3328 -624
WIRE 4592 -592 4592 -624
WIRE -1328 -576 -1408 -576
WIRE -4144 -560 -4144 -624
WIRE -4016 -560 -4144 -560
WIRE -3392 -560 -3392 -624
WIRE -1376 -560 -1440 -560
WIRE -1328 -560 -1328 -576
WIRE -1296 -560 -1328 -560
WIRE -1120 -560 -1120 -944
WIRE -1120 -560 -1216 -560
WIRE -1040 -560 -1120 -560
WIRE 2896 -560 2896 -832
WIRE 2896 -560 2800 -560
WIRE 2944 -560 2896 -560
WIRE 5024 -560 5024 -832
WIRE 5024 -560 4976 -560
WIRE 5120 -560 5024 -560
WIRE -3680 -544 -3680 -624
WIRE -3568 -544 -3680 -544
WIRE -1440 -544 -1440 -560
WIRE -1328 -544 -1328 -560
WIRE 2448 -544 2400 -544
WIRE 2720 -544 2672 -544
WIRE 3008 -544 3008 -624
WIRE 3040 -544 3008 -544
WIRE 3168 -544 3168 -624
WIRE 3168 -544 3104 -544
WIRE 3264 -544 3168 -544
WIRE 3856 -544 3856 -1056
WIRE 3888 -544 3856 -544
WIRE 3984 -544 3968 -544
WIRE 4064 -544 4064 -1056
WIRE 4064 -544 4048 -544
WIRE 4752 -544 4752 -624
WIRE 4752 -544 4656 -544
WIRE 4816 -544 4752 -544
WIRE 4912 -544 4912 -624
WIRE 4912 -544 4880 -544
WIRE 5248 -544 5200 -544
WIRE 5520 -544 5472 -544
WIRE -3680 -528 -3680 -544
WIRE 640 -528 640 -624
WIRE 672 -528 640 -528
WIRE 880 -528 752 -528
WIRE 2800 -528 2800 -560
WIRE 2896 -528 2896 -560
WIRE 2944 -528 2944 -560
WIRE 3168 -528 3168 -544
WIRE 3744 -528 3744 -592
WIRE 3744 -528 3728 -528
WIRE 4176 -528 4176 -592
WIRE 4192 -528 4176 -528
WIRE 4752 -528 4752 -544
WIRE 4976 -528 4976 -560
WIRE 5024 -528 5024 -560
WIRE 5120 -528 5120 -560
WIRE -4672 -512 -4736 -512
WIRE -4560 -512 -4672 -512
WIRE -4448 -512 -4560 -512
WIRE -4672 -496 -4672 -512
WIRE -4560 -496 -4560 -512
WIRE -4448 -496 -4448 -512
WIRE 352 -496 352 -864
WIRE 352 -496 256 -496
WIRE 496 -496 496 -528
WIRE 496 -496 352 -496
WIRE 544 -496 544 -528
WIRE 544 -496 496 -496
WIRE 848 -496 848 -592
WIRE 848 -496 544 -496
WIRE 880 -496 848 -496
WIRE -2160 -480 -2224 -480
WIRE -2048 -480 -2096 -480
WIRE 3744 -480 3744 -528
WIRE 3856 -480 3856 -544
WIRE 3920 -480 3856 -480
WIRE 4064 -480 4064 -544
WIRE 4064 -480 3984 -480
WIRE 4176 -480 4176 -528
WIRE -6208 -464 -6208 -496
WIRE -6208 -464 -6256 -464
WIRE -6080 -464 -6080 -496
WIRE -6080 -464 -6128 -464
WIRE -4736 -464 -4736 -512
WIRE -1328 -448 -1328 -464
WIRE -6208 -432 -6208 -464
WIRE -6080 -432 -6080 -464
WIRE -3680 -432 -3680 -448
WIRE -3680 -432 -3808 -432
WIRE -3504 -432 -3504 -496
WIRE -3504 -432 -3680 -432
WIRE -3392 -432 -3392 -496
WIRE 2720 -432 2720 -544
WIRE 2800 -432 2800 -448
WIRE 2800 -432 2720 -432
WIRE 2896 -432 2896 -464
WIRE 2896 -432 2800 -432
WIRE 2944 -432 2944 -464
WIRE 2944 -432 2896 -432
WIRE 3168 -432 3168 -448
WIRE 3168 -432 2944 -432
WIRE 3328 -432 3328 -496
WIRE 3328 -432 3168 -432
WIRE 3392 -432 3392 -608
WIRE 3392 -432 3328 -432
WIRE 3520 -432 3520 -896
WIRE 3584 -432 3584 -1296
WIRE 4336 -432 4336 -1296
WIRE 4400 -432 4400 -896
WIRE 4528 -432 4528 -608
WIRE 4592 -432 4592 -496
WIRE 4592 -432 4528 -432
WIRE 4752 -432 4752 -448
WIRE 4752 -432 4592 -432
WIRE 4976 -432 4976 -464
WIRE 4976 -432 4752 -432
WIRE 5024 -432 5024 -464
WIRE 5024 -432 4976 -432
WIRE 5120 -432 5120 -448
WIRE 5120 -432 5024 -432
WIRE 5200 -432 5200 -544
WIRE 5200 -432 5120 -432
WIRE -2416 -416 -2416 -432
WIRE 3392 -416 3392 -432
WIRE 4528 -416 4528 -432
WIRE -4672 -400 -4672 -416
WIRE -4640 -400 -4672 -400
WIRE -4560 -400 -4560 -416
WIRE -4560 -400 -4576 -400
WIRE -4528 -400 -4560 -400
WIRE -4448 -400 -4448 -432
WIRE -4448 -400 -4464 -400
WIRE -4416 -400 -4448 -400
WIRE -4336 -400 -4352 -400
WIRE -4304 -400 -4336 -400
WIRE -4208 -400 -4208 -672
WIRE -4208 -400 -4240 -400
WIRE -2496 -400 -2496 -432
WIRE -2224 -400 -2224 -480
WIRE -2160 -400 -2224 -400
WIRE -2048 -400 -2048 -480
WIRE -2048 -400 -2080 -400
WIRE -4736 -352 -4736 -400
WIRE -4640 -352 -4640 -384
WIRE -4640 -352 -4736 -352
WIRE -4528 -352 -4528 -384
WIRE -4528 -352 -4640 -352
WIRE -4416 -352 -4416 -384
WIRE -4416 -352 -4528 -352
WIRE -4304 -352 -4304 -384
WIRE -4304 -352 -4416 -352
WIRE -3776 -352 -3808 -352
WIRE -3680 -352 -3776 -352
WIRE 4016 -352 3904 -352
WIRE -6208 -336 -6208 -352
WIRE -6080 -336 -6080 -352
WIRE -3776 -336 -3776 -352
WIRE 3440 -336 3440 -560
WIRE 3440 -336 3392 -336
WIRE 3488 -336 3440 -336
WIRE 3632 -336 3488 -336
WIRE 3744 -336 3744 -400
WIRE 3744 -336 3712 -336
WIRE 3808 -336 3744 -336
WIRE 3856 -336 3856 -480
WIRE 3856 -336 3808 -336
WIRE 3920 -336 3856 -336
WIRE 4064 -336 4064 -480
WIRE 4064 -336 4000 -336
WIRE 4128 -336 4064 -336
WIRE 4176 -336 4176 -400
WIRE 4176 -336 4128 -336
WIRE 4208 -336 4176 -336
WIRE 4432 -336 4288 -336
WIRE 4480 -336 4480 -560
WIRE 4480 -336 4432 -336
WIRE 4528 -336 4480 -336
WIRE -4528 -320 -4528 -352
WIRE -2752 -320 -2800 -320
WIRE -2704 -320 -2752 -320
WIRE -2624 -320 -2640 -320
WIRE -2496 -320 -2496 -336
WIRE -2496 -320 -2544 -320
WIRE -2416 -320 -2416 -336
WIRE -2416 -320 -2496 -320
WIRE -2384 -320 -2416 -320
WIRE -2272 -320 -2304 -320
WIRE -2224 -320 -2224 -400
WIRE -2224 -320 -2272 -320
WIRE 368 -320 256 -320
WIRE 560 -320 368 -320
WIRE 672 -320 560 -320
WIRE 3744 -320 3744 -336
WIRE 3904 -320 3904 -352
WIRE 4016 -320 4016 -352
WIRE 4016 -320 3904 -320
WIRE 4176 -320 4176 -336
WIRE -2800 -304 -2800 -320
WIRE -2416 -304 -2416 -320
WIRE 672 -304 672 -320
WIRE -3680 -288 -3680 -352
WIRE -2496 -288 -2496 -320
WIRE -2272 -288 -2272 -320
WIRE -2112 -288 -2112 -304
WIRE -2112 -288 -2176 -288
WIRE -2224 -272 -2224 -320
WIRE -2144 -272 -2224 -272
WIRE 3872 -272 3904 -320
WIRE 4048 -272 4016 -320
WIRE 4048 -272 3872 -272
WIRE -4144 -256 -4144 -560
WIRE -4112 -256 -4144 -256
WIRE -2736 -256 -2768 -256
WIRE -2048 -256 -2048 -400
WIRE -2048 -256 -2080 -256
WIRE -1920 -256 -2048 -256
WIRE -1792 -256 -1808 -256
WIRE -1760 -256 -1792 -256
WIRE -1632 -256 -1632 -592
WIRE -1632 -256 -1680 -256
WIRE -1328 -256 -1632 -256
WIRE 560 -256 560 -320
WIRE 2896 -256 2608 -256
WIRE 2944 -256 2896 -256
WIRE 3008 -256 2944 -256
WIRE 3088 -256 3008 -256
WIRE 3168 -256 3088 -256
WIRE 4832 -256 4752 -256
WIRE 4912 -256 4832 -256
WIRE 4976 -256 4912 -256
WIRE 5024 -256 4976 -256
WIRE 5312 -256 5024 -256
WIRE -3888 -240 -3920 -240
WIRE -3776 -240 -3776 -256
WIRE -3776 -240 -3808 -240
WIRE -3744 -240 -3776 -240
WIRE -2144 -240 -2224 -240
WIRE -2048 -240 -2048 -256
WIRE -1920 -240 -1920 -256
WIRE -1792 -240 -1792 -256
WIRE -1632 -240 -1632 -256
WIRE 2608 -240 2608 -256
WIRE 2944 -240 2944 -256
WIRE 3008 -240 3008 -256
WIRE 3088 -240 3088 -256
WIRE 4832 -240 4832 -256
WIRE 4912 -240 4912 -256
WIRE 4976 -240 4976 -256
WIRE 5312 -240 5312 -256
WIRE -2112 -224 -2176 -224
WIRE 3744 -224 3744 -256
WIRE 4176 -224 4176 -256
WIRE -4336 -208 -4336 -400
WIRE -4112 -208 -4336 -208
WIRE -2112 -208 -2112 -224
WIRE 672 -208 672 -224
WIRE 672 -208 624 -208
WIRE -2800 -192 -2800 -224
WIRE -2768 -192 -2800 -192
WIRE -2704 -192 -2768 -192
WIRE -2624 -192 -2640 -192
WIRE -2496 -192 -2496 -224
WIRE -2496 -192 -2544 -192
WIRE -2416 -192 -2416 -224
WIRE -2416 -192 -2496 -192
WIRE -2384 -192 -2416 -192
WIRE -2272 -192 -2272 -224
WIRE -2272 -192 -2304 -192
WIRE -2224 -192 -2224 -240
WIRE -2224 -192 -2272 -192
WIRE -1872 -192 -1872 -256
WIRE -1872 -192 -1888 -192
WIRE 672 -192 672 -208
WIRE 3168 -192 3168 -256
WIRE 4752 -192 4752 -256
WIRE -3920 -176 -3936 -176
WIRE -2416 -176 -2416 -192
WIRE -2224 -176 -2224 -192
WIRE -4144 -160 -4144 -256
WIRE -4112 -160 -4144 -160
WIRE -3776 -160 -3776 -240
WIRE -3760 -160 -3776 -160
WIRE -3680 -160 -3680 -192
WIRE -3680 -160 -3696 -160
WIRE -3664 -160 -3680 -160
WIRE -3504 -160 -3520 -160
WIRE -3488 -160 -3504 -160
WIRE -3392 -160 -3408 -160
WIRE -3344 -160 -3392 -160
WIRE -2496 -160 -2496 -192
WIRE -2272 -160 -2272 -192
WIRE 3440 -160 3440 -336
WIRE 4480 -160 4480 -336
WIRE -2048 -144 -2048 -160
WIRE -1792 -144 -1792 -160
WIRE -1632 -144 -1632 -160
WIRE 560 -144 560 -160
WIRE 608 -144 560 -144
WIRE 2608 -144 2608 -160
WIRE 2720 -144 2608 -144
WIRE 2944 -144 2944 -176
WIRE 3008 -144 3008 -160
WIRE 3008 -144 2944 -144
WIRE 3088 -144 3088 -160
WIRE 3104 -144 3088 -144
WIRE 4832 -144 4832 -160
WIRE 4832 -144 4816 -144
WIRE 4912 -144 4912 -160
WIRE 4976 -144 4976 -176
WIRE 4976 -144 4912 -144
WIRE 5312 -144 5312 -160
WIRE 5312 -144 5200 -144
WIRE -3504 -128 -3504 -160
WIRE -1920 -128 -1920 -144
WIRE 560 -128 560 -144
WIRE 3392 -128 3392 -256
WIRE 4528 -128 4528 -256
WIRE 2608 -112 2608 -144
WIRE 5312 -112 5312 -144
WIRE -4144 -96 -4144 -160
WIRE -4016 -96 -4144 -96
WIRE -3392 -96 -3392 -160
WIRE 3008 -96 3008 -144
WIRE 3024 -96 3008 -96
WIRE 4912 -96 4912 -144
WIRE 4912 -96 4896 -96
WIRE -3680 -80 -3680 -160
WIRE -3568 -80 -3680 -80
WIRE -2416 -80 -2416 -96
WIRE -2272 -80 -2272 -96
WIRE -2224 -80 -2224 -96
WIRE 2720 -80 2720 -144
WIRE 2720 -80 2672 -80
WIRE 3440 -80 3440 -96
WIRE 4480 -80 4480 -96
WIRE 5200 -80 5200 -144
WIRE 5248 -80 5200 -80
WIRE -3680 -64 -3680 -80
WIRE -2496 -64 -2496 -96
WIRE 2448 -64 2400 -64
WIRE 5520 -64 5472 -64
WIRE 672 -48 672 -96
WIRE 672 -48 640 -48
WIRE 704 -48 672 -48
WIRE 2912 -48 2672 -48
WIRE 3008 -48 3008 -96
WIRE 3008 -48 2992 -48
WIRE 3168 -48 3168 -96
WIRE 3168 -48 3088 -48
WIRE 3328 -48 3312 -48
WIRE 3344 -48 3328 -48
WIRE 4592 -48 4576 -48
WIRE 4608 -48 4592 -48
WIRE 4752 -48 4752 -96
WIRE 4832 -48 4752 -48
WIRE 4912 -48 4912 -96
WIRE 4928 -48 4912 -48
WIRE 5248 -48 5008 -48
WIRE 560 -32 560 -48
WIRE 640 -32 640 -48
WIRE 704 -32 704 -48
WIRE 2720 -32 2720 -80
WIRE 5200 -32 5200 -80
WIRE 3328 -16 3328 -48
WIRE 4592 -16 4592 -48
WIRE 368 16 368 -320
WIRE 416 16 368 16
WIRE 2896 16 2896 -256
WIRE 2896 16 2800 16
WIRE 2944 16 2896 16
WIRE 5024 16 5024 -256
WIRE 5024 16 4976 16
WIRE 5120 16 5024 16
WIRE -3680 32 -3680 16
WIRE -3680 32 -3808 32
WIRE -3504 32 -3504 -32
WIRE -3504 32 -3680 32
WIRE -3392 32 -3392 -32
WIRE 416 32 416 16
WIRE 2448 32 2400 32
WIRE 2720 32 2672 32
WIRE 3008 32 3008 -48
WIRE 3040 32 3008 32
WIRE 3168 32 3168 -48
WIRE 3168 32 3104 32
WIRE 3264 32 3168 32
WIRE 4752 32 4752 -48
WIRE 4752 32 4656 32
WIRE 4816 32 4752 32
WIRE 4912 32 4912 -48
WIRE 4912 32 4880 32
WIRE 5248 32 5200 32
WIRE 5520 32 5472 32
WIRE 2800 48 2800 16
WIRE 2896 48 2896 16
WIRE 2944 48 2944 16
WIRE 3168 48 3168 32
WIRE 4752 48 4752 32
WIRE 4976 48 4976 16
WIRE 5024 48 5024 16
WIRE 5120 48 5120 16
WIRE 640 80 640 48
WIRE 704 80 704 48
WIRE 368 96 368 16
WIRE 112 112 112 -896
WIRE 336 112 112 112
WIRE 416 128 416 112
WIRE 416 128 400 128
WIRE 448 128 416 128
WIRE 544 128 528 128
WIRE 576 128 544 128
WIRE 784 128 768 128
WIRE 336 144 288 144
WIRE 544 144 544 128
WIRE 2720 144 2720 32
WIRE 2800 144 2800 128
WIRE 2800 144 2720 144
WIRE 2896 144 2896 112
WIRE 2896 144 2800 144
WIRE 2944 144 2944 112
WIRE 2944 144 2896 144
WIRE 3168 144 3168 128
WIRE 3168 144 2944 144
WIRE 3328 144 3328 80
WIRE 3328 144 3168 144
WIRE 3360 144 3328 144
WIRE 3392 144 3392 -32
WIRE 3392 144 3360 144
WIRE 3440 144 3440 0
WIRE 3440 144 3392 144
WIRE 3520 144 3520 -368
WIRE 3520 144 3440 144
WIRE 4400 144 4400 -368
WIRE 4480 144 4480 0
WIRE 4480 144 4400 144
WIRE 4528 144 4528 -32
WIRE 4528 144 4480 144
WIRE 4560 144 4528 144
WIRE 4592 144 4592 80
WIRE 4592 144 4560 144
WIRE 4752 144 4752 128
WIRE 4752 144 4592 144
WIRE 4976 144 4976 112
WIRE 4976 144 4752 144
WIRE 5024 144 5024 112
WIRE 5024 144 4976 144
WIRE 5120 144 5120 128
WIRE 5120 144 5024 144
WIRE 5200 144 5200 32
WIRE 5200 144 5120 144
WIRE 384 176 384 160
WIRE 384 176 352 176
WIRE 2896 208 2608 208
WIRE 2944 208 2896 208
WIRE 3008 208 2944 208
WIRE 3088 208 3008 208
WIRE 3168 208 3088 208
WIRE 4832 208 4752 208
WIRE 4912 208 4832 208
WIRE 4976 208 4912 208
WIRE 5024 208 4976 208
WIRE 5312 208 5024 208
WIRE 544 224 544 208
WIRE 704 224 704 176
WIRE 720 224 704 224
WIRE 880 224 800 224
WIRE 2608 224 2608 208
WIRE 2944 224 2944 208
WIRE 3008 224 3008 208
WIRE 3088 224 3088 208
WIRE 4832 224 4832 208
WIRE 4912 224 4912 208
WIRE 4976 224 4976 208
WIRE 5312 224 5312 208
WIRE 880 256 848 256
WIRE 3168 272 3168 208
WIRE 4752 272 4752 208
WIRE 3440 288 3440 144
WIRE 4480 288 4480 144
WIRE 704 320 704 224
WIRE 704 320 528 320
WIRE 736 320 704 320
WIRE 880 320 816 320
WIRE 2608 320 2608 304
WIRE 2720 320 2608 320
WIRE 2944 320 2944 288
WIRE 3008 320 3008 304
WIRE 3008 320 2944 320
WIRE 3088 320 3088 304
WIRE 3104 320 3088 320
WIRE 4832 320 4832 304
WIRE 4832 320 4816 320
WIRE 4912 320 4912 304
WIRE 4976 320 4976 288
WIRE 4976 320 4912 320
WIRE 5312 320 5312 304
WIRE 5312 320 5200 320
WIRE 3392 336 3392 144
WIRE 3856 336 3856 -336
WIRE 4064 336 4064 -336
WIRE 4528 336 4528 144
WIRE 848 352 848 256
WIRE 880 352 848 352
WIRE 2608 352 2608 320
WIRE 5312 352 5312 320
WIRE 3008 368 3008 320
WIRE 3024 368 3008 368
WIRE 3440 368 3440 352
WIRE 4480 368 4480 352
WIRE 4912 368 4912 320
WIRE 4912 368 4896 368
WIRE 2720 384 2720 320
WIRE 2720 384 2672 384
WIRE 5200 384 5200 320
WIRE 5248 384 5200 384
WIRE 2448 400 2400 400
WIRE 5520 400 5472 400
WIRE 640 416 640 176
WIRE 640 416 576 416
WIRE 672 416 640 416
WIRE 880 416 752 416
WIRE 2912 416 2672 416
WIRE 3008 416 3008 368
WIRE 3008 416 2992 416
WIRE 3168 416 3168 368
WIRE 3168 416 3088 416
WIRE 3328 416 3312 416
WIRE 3344 416 3328 416
WIRE 4592 416 4576 416
WIRE 4608 416 4592 416
WIRE 4752 416 4752 368
WIRE 4832 416 4752 416
WIRE 4912 416 4912 368
WIRE 4928 416 4912 416
WIRE 5248 416 5008 416
WIRE 2720 432 2720 384
WIRE 5200 432 5200 384
WIRE 528 448 528 320
WIRE 576 448 576 416
WIRE 848 448 848 352
WIRE 880 448 848 448
WIRE 3328 448 3328 416
WIRE 4592 448 4592 416
WIRE 2896 480 2896 208
WIRE 2896 480 2800 480
WIRE 2944 480 2896 480
WIRE 5024 480 5024 208
WIRE 5024 480 4976 480
WIRE 5120 480 5024 480
WIRE 2448 496 2400 496
WIRE 2720 496 2672 496
WIRE 3008 496 3008 416
WIRE 3040 496 3008 496
WIRE 3168 496 3168 416
WIRE 3168 496 3104 496
WIRE 3264 496 3168 496
WIRE 4752 496 4752 416
WIRE 4752 496 4656 496
WIRE 4816 496 4752 496
WIRE 4912 496 4912 416
WIRE 4912 496 4880 496
WIRE 5248 496 5200 496
WIRE 5520 496 5472 496
WIRE 640 512 640 416
WIRE 672 512 640 512
WIRE 880 512 752 512
WIRE 2800 512 2800 480
WIRE 2896 512 2896 480
WIRE 2944 512 2944 480
WIRE 3168 512 3168 496
WIRE 4752 512 4752 496
WIRE 4976 512 4976 480
WIRE 5024 512 5024 480
WIRE 5120 512 5120 480
WIRE 352 544 352 176
WIRE 352 544 256 544
WIRE 528 544 528 512
WIRE 528 544 352 544
WIRE 576 544 576 512
WIRE 576 544 528 544
WIRE 848 544 848 448
WIRE 848 544 576 544
WIRE 880 544 848 544
WIRE 2720 608 2720 496
WIRE 2800 608 2800 592
WIRE 2800 608 2720 608
WIRE 2896 608 2896 576
WIRE 2896 608 2800 608
WIRE 2944 608 2944 576
WIRE 2944 608 2896 608
WIRE 3168 608 3168 592
WIRE 3168 608 2944 608
WIRE 3328 608 3328 544
WIRE 3328 608 3168 608
WIRE 3392 608 3392 432
WIRE 3392 608 3328 608
WIRE 3440 608 3440 448
WIRE 3440 608 3392 608
WIRE 3584 608 3584 -368
WIRE 3584 608 3440 608
WIRE 3856 608 3856 400
WIRE 3856 608 3584 608
WIRE 3952 608 3856 608
WIRE 4064 608 4064 400
WIRE 4064 608 3952 608
WIRE 4336 608 4336 -368
WIRE 4336 608 4064 608
WIRE 4480 608 4480 448
WIRE 4480 608 4336 608
WIRE 4528 608 4528 432
WIRE 4528 608 4480 608
WIRE 4592 608 4592 544
WIRE 4592 608 4528 608
WIRE 4752 608 4752 592
WIRE 4752 608 4592 608
WIRE 4976 608 4976 576
WIRE 4976 608 4752 608
WIRE 5024 608 5024 576
WIRE 5024 608 4976 608
WIRE 5120 608 5120 592
WIRE 5120 608 5024 608
WIRE 5200 608 5200 496
WIRE 5200 608 5120 608
WIRE 3952 656 3952 608
WIRE 3952 656 3936 656
FLAG -1328 -448 0
FLAG -1520 -592 NFB
FLAG -1328 -864 0
FLAG -1520 -960 DCO
FLAG -1920 -128 0
FLAG -2416 -80 0
FLAG -2224 -80 0
FLAG -1328 -256 AUDIO_INPUT
IOPIN -1328 -256 Out
FLAG -2048 -144 0
FLAG -1040 -624 FEEDBACK_X
IOPIN -1040 -624 In
FLAG -1040 -560 FEEDBACK_Y
IOPIN -1040 -560 In
FLAG -2736 -256 0
FLAG -1792 -144 0
FLAG -2496 -432 0
FLAG -2496 -64 0
FLAG -2112 -304 +5V
IOPIN -2112 -304 In
FLAG -2112 -208 -5V
IOPIN -2112 -208 In
FLAG -2416 -432 0
FLAG -1632 -144 0
FLAG -2272 -80 0
FLAG -1440 -640 +5V
IOPIN -1440 -640 In
FLAG -1440 -992 +5V
IOPIN -1440 -992 In
FLAG -1440 -544 -5V
IOPIN -1440 -544 In
FLAG -1440 -928 -5V
IOPIN -1440 -928 In
FLAG -4176 -720 +5V
IOPIN -4176 -720 In
FLAG -4528 -320 0
FLAG -6128 -464 0
FLAG -6080 -576 +5V
IOPIN -6080 -576 Out
FLAG -6080 -336 -5V
IOPIN -6080 -336 Out
FLAG -3808 -352 +5V
IOPIN -3808 -352 In
FLAG -3808 32 -5V
IOPIN -3808 32 In
FLAG -3392 32 0
FLAG -3344 -160 TRIANGLE_B
IOPIN -3344 -160 Out
FLAG -3808 -816 +5V
IOPIN -3808 -816 In
FLAG -3808 -432 -5V
IOPIN -3808 -432 In
FLAG -3392 -432 0
FLAG -3344 -624 TRIANGLE_A
IOPIN -3344 -624 Out
FLAG 256 -1360 +5V
IOPIN 256 -1360 In
FLAG 256 -496 -5V
IOPIN 256 -496 In
FLAG 784 -912 0
FLAG 544 -816 0
FLAG 560 -1072 0
FLAG 48 -896 AUDIO_INPUT
IOPIN 48 -896 In
FLAG 288 -928 TRIANGLE_A
IOPIN 288 -928 In
FLAG 880 -624 PWM_A_INVERT1+
IOPIN 880 -624 Out
FLAG 880 -528 PWM_A_INVERT2+
IOPIN 880 -528 Out
FLAG 880 -816 PWM_A_NON-INVERT1+
IOPIN 880 -816 Out
FLAG 880 -720 PWM_A_NON-INVERT2+
IOPIN 880 -720 Out
FLAG 256 -320 +5V
IOPIN 256 -320 In
FLAG 784 128 0
FLAG 544 224 0
FLAG 560 -32 0
FLAG 288 144 TRIANGLE_B
IOPIN 288 144 In
FLAG 880 416 PWM_B_INVERT1+
IOPIN 880 416 Out
FLAG 880 512 PWM_B_INVERT2+
IOPIN 880 512 Out
FLAG 880 224 PWM_B_NON-INVERT1+
IOPIN 880 224 Out
FLAG 880 320 PWM_B_NON-INVERT2+
IOPIN 880 320 Out
FLAG 256 544 -5V
IOPIN 256 544 In
FLAG -6256 -464 0
FLAG -6208 -576 +VDD
IOPIN -6208 -576 Out
FLAG -6208 -336 -VSS
IOPIN -6208 -336 Out
FLAG 3744 -224 0
FLAG 3952 -1344 +VDD
IOPIN 3952 -1344 In
FLAG 3936 656 -VSS
IOPIN 3936 656 In
FLAG 4176 -224 0
FLAG 2400 400 PWM_A_INVERT1+
IOPIN 2400 400 In
FLAG 5520 -640 PWM_A_INVERT2+
IOPIN 5520 -640 In
FLAG 2400 -1104 PWM_A_NON-INVERT1+
IOPIN 2400 -1104 In
FLAG 5520 -64 PWM_A_NON-INVERT2+
IOPIN 5520 -64 In
FLAG 2400 -640 PWM_B_INVERT1+
IOPIN 2400 -640 In
FLAG 5520 400 PWM_B_INVERT2+
IOPIN 5520 400 In
FLAG 2400 -64 PWM_B_NON-INVERT1+
IOPIN 2400 -64 In
FLAG 5520 -1104 PWM_B_NON-INVERT2+
IOPIN 5520 -1104 In
FLAG 3744 -592 FEEDBACK_X
IOPIN 3744 -592 Out
FLAG 4176 -592 FEEDBACK_Y
IOPIN 4176 -592 Out
FLAG 3808 -336 OUT_X
FLAG 4128 -336 OUT_Y
FLAG 3328 -1088 GM1
FLAG 3360 -896 GGM1
FLAG 3328 -624 GM2
FLAG 3488 -336 PRE_X
FLAG 4432 -336 PRE_Y
FLAG 3328 -48 GM3
FLAG 3360 144 GGM3
FLAG 3328 416 GM4
FLAG 4592 -1088 GM5
FLAG 4560 -896 GGM5
FLAG 4592 -624 GM6
FLAG 4592 -48 GM7
FLAG 4592 416 GM8
FLAG 4560 144 GGM7
FLAG 544 -912 PWMA
FLAG 544 128 PWMB
FLAG 880 -784 -5V
IOPIN 880 -784 Out
FLAG 880 -688 -5V
IOPIN 880 -688 Out
FLAG 880 -592 -5V
IOPIN 880 -592 Out
FLAG 880 -496 -5V
IOPIN 880 -496 Out
FLAG 880 256 -5V
IOPIN 880 256 Out
FLAG 880 352 -5V
IOPIN 880 352 Out
FLAG 880 448 -5V
IOPIN 880 448 Out
FLAG 880 544 -5V
IOPIN 880 544 Out
FLAG 2400 -1008 -5V
IOPIN 2400 -1008 In
FLAG 2400 -544 -5V
IOPIN 2400 -544 In
FLAG 2400 32 -5V
IOPIN 2400 32 In
FLAG 2400 496 -5V
IOPIN 2400 496 In
FLAG 5520 -1008 -5V
IOPIN 5520 -1008 In
FLAG 5520 -544 -5V
IOPIN 5520 -544 In
FLAG 5520 32 -5V
IOPIN 5520 32 In
FLAG 5520 496 -5V
IOPIN 5520 496 In
FLAG -2768 -192 IN-HOT
FLAG -2752 -320 IN-COLD
FLAG 4256 -528 0
FLAG 3664 -528 0
SYMBOL cap -1808 -272 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C1
SYMATTR Value 10µ
SYMBOL res -1472 -736 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R10
SYMATTR Value 220
SYMBOL res -1632 -608 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R13
SYMATTR Value 1K
SYMBOL res -1664 -272 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R15
SYMATTR Value 1K
SYMBOL res -1344 -560 R0
SYMATTR InstName R16
SYMATTR Value 220
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -1440 -592 M0
WINDOW 0 -17 0 Left 2
SYMATTR InstName U3A
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -1440 -960 M0
WINDOW 0 -21 0 Left 2
SYMATTR InstName U3B
SYMBOL cap -1376 -1088 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C2
SYMATTR Value 3.3µ
SYMBOL cap -1344 -864 M180
WINDOW 0 25 48 Left 2
WINDOW 3 24 16 Left 2
SYMATTR InstName C3
SYMATTR Value 3.3µ
SYMBOL res -1632 -976 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R24
SYMATTR Value 10K
SYMBOL res -2288 -208 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R25
SYMATTR Value 4K7
SYMBOL cap -2640 -208 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C5
SYMATTR Value 10µ
SYMATTR SpiceLine V=6.3 Irms=0 Rser=0.001 Lser=0 mfg="TDK" pn="C3216X5ROJ106M" type="X5R"
SYMBOL res -2176 -384 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R26
SYMATTR Value 15K
SYMBOL res -2288 -336 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R27
SYMATTR Value 4K7
SYMBOL cap -2640 -336 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C11
SYMATTR Value 10µ
SYMATTR SpiceLine V=6.3 Irms=0 Rser=0.001 Lser=0 mfg="TDK" pn="C3216X5ROJ106M" type="X5R"
SYMBOL voltage -2800 -208 R180
WINDOW 123 0 0 Left 2
WINDOW 39 0 0 Left 2
WINDOW 0 38 47 Left 2
WINDOW 3 39 65 Left 2
SYMATTR InstName V5
SYMATTR Value SINE(0 1 2K)
SYMBOL res -2432 -80 M180
WINDOW 0 37 59 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R36
SYMATTR Value 100K
SYMBOL res -2432 -320 M180
WINDOW 0 41 61 Left 2
WINDOW 3 41 45 Left 2
SYMATTR InstName R37
SYMATTR Value 100K
SYMBOL res -2240 -80 M180
WINDOW 0 38 61 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R38
SYMATTR Value 15K
SYMBOL cap -2288 -288 R0
SYMATTR InstName C19
SYMATTR Value 10p
SYMBOL res -2432 -208 M180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R39
SYMATTR Value 100K
SYMBOL EXTRA\\Misc\\pot -1920 -192 M0
WINDOW 3 17 -16 Left 2
WINDOW 123 18 0 Left 2
SYMATTR Value R=20K
SYMATTR Value2 T=1
SYMATTR InstName U5
SYMBOL cap -2512 -288 R0
SYMATTR InstName C21
SYMATTR Value 220p
SYMBOL res -2064 -256 R0
WINDOW 0 40 54 Left 2
SYMATTR InstName R40
SYMATTR Value 100K
SYMBOL EXTRA\\AudioOpamp\\TI\\TL072_TI -2112 -256 R0
WINDOW 0 -26 -1 Left 2
SYMATTR InstName U1A
SYMBOL res -1808 -256 R0
SYMATTR InstName R41
SYMATTR Value 100K
SYMBOL res -2528 -336 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R52
SYMATTR Value 1K
SYMBOL res -2528 -208 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R61
SYMATTR Value 1K
SYMBOL cap -2512 -160 R0
SYMATTR InstName C23
SYMATTR Value 100p
SYMBOL cap -2512 -400 R0
SYMATTR InstName C24
SYMATTR Value 100p
SYMBOL cap -2192 -288 R0
WINDOW 0 -12 7 Left 2
WINDOW 3 -19 59 Left 2
SYMATTR InstName C25
SYMATTR Value 100n
SYMBOL cap -1392 -624 R0
WINDOW 0 23 7 Left 2
WINDOW 3 22 57 Left 2
SYMATTR InstName C29
SYMATTR Value 100n
SYMBOL res -1328 -928 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R22
SYMATTR Value 1Meg
SYMBOL res -1328 -1056 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R23
SYMATTR Value 1Meg
SYMBOL res -1648 -256 R0
SYMATTR InstName R57
SYMATTR Value 100K
SYMBOL res -1136 -640 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R48
SYMATTR Value 47K
SYMBOL res -1200 -576 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R49
SYMATTR Value 47K
SYMBOL cap -2096 -496 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C22
SYMATTR Value 33p
SYMBOL cap -2256 -96 R180
WINDOW 0 24 56 Left 2
WINDOW 3 24 8 Left 2
SYMATTR InstName C4
SYMATTR Value 33p
SYMBOL 74hct107 -4016 -784 R0
WINDOW 0 -7 59 Left 2
WINDOW 3 -28 42 Left 2
SYMATTR InstName U1
SYMBOL 74hct107 -4016 -320 R0
WINDOW 0 -11 58 Left 2
WINDOW 3 -30 43 Left 2
SYMATTR InstName U2
SYMBOL Digital\\inv -4528 -464 R0
WINDOW 0 13 90 Left 2
SYMATTR InstName A1
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL Digital\\inv -4640 -464 R0
WINDOW 0 13 90 Left 2
SYMATTR InstName A2
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL res -4576 -400 M180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R1
SYMATTR Value 3K3
SYMBOL res -4688 -400 M180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R6
SYMATTR Value 6K8
SYMBOL cap -4464 -432 M180
WINDOW 0 24 56 Left 2
WINDOW 3 24 8 Left 2
SYMATTR InstName C6
SYMATTR Value 220p
SYMBOL Digital\\inv -4416 -464 R0
WINDOW 0 13 90 Left 2
SYMATTR InstName A3
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL cap -4752 -464 R0
SYMATTR InstName C7
SYMATTR Value 2p
SYMBOL Digital\\inv -4304 -464 R0
WINDOW 0 13 90 Left 2
SYMATTR InstName A4
SYMATTR SpiceLine2 Trise=15ns Tfall=15ns
SYMATTR SpiceLine Vhigh=5 Vlow=0
SYMBOL voltage -6080 -592 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V1
SYMATTR Value 5
SYMBOL voltage -6080 -448 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V2
SYMATTR Value 5
SYMBOL pnp -3744 -192 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q1
SYMATTR Value 2N5401
SYMBOL res -3792 -352 R0
SYMATTR InstName R7
SYMATTR Value 470
SYMBOL res -3792 -256 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R8
SYMATTR Value 1K
SYMBOL res -3696 -80 R0
SYMATTR InstName R11
SYMATTR Value 680
SYMBOL res -3392 -176 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R12
SYMATTR Value 3K3
SYMBOL schottky -3696 -176 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D1
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL schottky -3584 -176 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D2
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp -3568 -32 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q2
SYMATTR Value 2N5401
SYMBOL cap -3408 -96 R0
SYMATTR InstName C8
SYMATTR Value 1n
SYMBOL res -3568 -176 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R14
SYMATTR Value 82
SYMBOL pnp -3744 -656 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q3
SYMATTR Value 2N5401
SYMBOL res -3792 -816 R0
SYMATTR InstName R17
SYMATTR Value 470
SYMBOL res -3792 -720 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R18
SYMATTR Value 1K
SYMBOL res -3696 -544 R0
SYMATTR InstName R19
SYMATTR Value 680
SYMBOL res -3392 -640 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R20
SYMATTR Value 3K3
SYMBOL schottky -3696 -640 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D3
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL schottky -3584 -640 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D4
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp -3568 -496 M180
WINDOW 0 86 38 Right 2
WINDOW 3 88 56 Right 2
SYMATTR InstName Q4
SYMATTR Value 2N5401
SYMBOL cap -3408 -560 R0
SYMATTR InstName C9
SYMATTR Value 1n
SYMBOL res -3568 -640 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R21
SYMATTR Value 82
SYMBOL res 656 -608 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 63 VBottom 2
SYMATTR InstName R28
SYMATTR Value 330
SYMBOL EXTRA\\ExtraComparators\\LM311_TI 368 -912 R0
WINDOW 3 24 32 Left 2
WINDOW 0 -22 -2 Left 2
SYMATTR InstName U3
SYMBOL pnp 768 -864 R180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q5
SYMATTR Value 2N5401C
SYMBOL pnp 576 -864 M180
WINDOW 0 91 38 Right 2
WINDOW 3 92 56 Right 2
SYMATTR InstName Q6
SYMATTR Value 2N5401C
SYMBOL res 400 -1024 R0
SYMATTR InstName R30
SYMATTR Value 1K5
SYMBOL res 544 -928 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R31
SYMATTR Value 680
SYMBOL cap 528 -896 R0
SYMATTR InstName C13
SYMATTR Value 22p
SYMBOL res 720 -800 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 60 VBottom 2
SYMATTR InstName R42
SYMATTR Value 330
SYMBOL res 656 -512 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 4 61 VBottom 2
SYMATTR InstName R43
SYMATTR Value 330
SYMBOL res 720 -704 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 62 VBottom 2
SYMATTR InstName R44
SYMATTR Value 330
SYMBOL pnp 608 -1136 M180
WINDOW 0 97 36 Right 2
WINDOW 3 95 53 Right 2
SYMATTR InstName Q7
SYMATTR Value 2N5401C
SYMBOL res 656 -1360 R0
SYMATTR InstName R45
SYMATTR Value 82
SYMBOL res 544 -1184 R0
SYMATTR InstName R46
SYMATTR Value 10K
SYMBOL res 624 -1088 R0
SYMATTR InstName R47
SYMATTR Value 100
SYMBOL pnp 624 -1200 R180
WINDOW 0 101 32 Right 2
WINDOW 3 101 51 Right 2
SYMATTR InstName Q8
SYMATTR Value 2N5401C
SYMBOL res 688 -1088 R0
SYMATTR InstName R50
SYMATTR Value 100
SYMBOL res 656 432 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 63 VBottom 2
SYMATTR InstName R29
SYMATTR Value 330
SYMBOL EXTRA\\ExtraComparators\\LM311_TI 368 128 R0
WINDOW 3 24 32 Left 2
WINDOW 0 -22 -2 Left 2
SYMATTR InstName U4
SYMBOL pnp 768 176 R180
WINDOW 0 89 38 Right 2
WINDOW 3 90 56 Right 2
SYMATTR InstName Q9
SYMATTR Value 2N5401C
SYMBOL pnp 576 176 M180
WINDOW 0 91 38 Right 2
WINDOW 3 92 56 Right 2
SYMATTR InstName Q10
SYMATTR Value 2N5401C
SYMBOL res 400 16 R0
SYMATTR InstName R32
SYMATTR Value 1K5
SYMBOL res 544 112 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R33
SYMATTR Value 680
SYMBOL cap 528 144 R0
SYMATTR InstName C10
SYMATTR Value 22p
SYMBOL res 704 240 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 60 VBottom 2
SYMATTR InstName R34
SYMATTR Value 330
SYMBOL res 656 528 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 4 61 VBottom 2
SYMATTR InstName R35
SYMATTR Value 330
SYMBOL res 720 336 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 3 62 VBottom 2
SYMATTR InstName R51
SYMATTR Value 330
SYMBOL pnp 608 -96 M180
WINDOW 0 97 36 Right 2
WINDOW 3 95 53 Right 2
SYMATTR InstName Q11
SYMATTR Value 2N5401C
SYMBOL res 656 -320 R0
SYMATTR InstName R53
SYMATTR Value 82
SYMBOL res 544 -144 R0
SYMATTR InstName R54
SYMATTR Value 10K
SYMBOL res 624 -48 R0
SYMATTR InstName R55
SYMATTR Value 100
SYMBOL pnp 624 -160 R180
WINDOW 0 101 32 Right 2
WINDOW 3 101 51 Right 2
SYMATTR InstName Q12
SYMATTR Value 2N5401C
SYMBOL res 688 -48 R0
SYMATTR InstName R56
SYMATTR Value 100
SYMBOL zener 528 -528 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D5
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL zener 480 -528 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D6
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL zener 560 512 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D7
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL zener 512 512 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D8
SYMATTR Value ZD3V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL voltage -6208 -592 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V3
SYMATTR Value 140
SYMBOL voltage -6208 -448 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V4
SYMATTR Value 140
SYMBOL res 3184 -1008 M0
SYMATTR InstName R68
SYMATTR Value 470
SYMBOL nmos 3344 -1168 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M1
SYMBOL pnp 3104 -1136 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q13
SYMATTR Value 2SA1020
SYMBOL res 3024 -1184 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R69
SYMATTR Value 1K2
SYMBOL schottky 3104 -992 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D9
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3024 -1088 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q14
SYMATTR Value BC556B
SYMBOL res 3072 -1296 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R70
SYMATTR Value 68
SYMBOL cap 2960 -1280 M0
SYMATTR InstName C12
SYMATTR Value 100p
SYMBOL schottky 3168 -1104 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D10
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3216 -1072 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R71
SYMATTR Value 15
SYMBOL cap 2960 -992 M0
SYMATTR InstName C14
SYMATTR Value 100n
SYMBOL polcap 2912 -992 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C15
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3264 -960 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q15
SYMATTR Value 2SA1020
SYMBOL voltage 2800 -1008 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V6
SYMATTR Value 12
SYMBOL res 3008 -1104 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R73
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2544 -1056 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC1
SYMBOL res 2592 -1296 R0
SYMATTR InstName R74
SYMATTR Value 2K2
SYMBOL zener 2704 -1008 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D11
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3184 -544 M0
SYMATTR InstName R72
SYMATTR Value 470
SYMBOL nmos 3344 -704 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M2
SYMBOL pnp 3104 -672 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q16
SYMATTR Value 2SA1020
SYMBOL res 3024 -720 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R75
SYMATTR Value 1K2
SYMBOL schottky 3104 -528 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D12
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3024 -624 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q17
SYMATTR Value BC556B
SYMBOL res 3072 -832 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R76
SYMATTR Value 68
SYMBOL cap 2960 -816 M0
SYMATTR InstName C16
SYMATTR Value 100p
SYMBOL schottky 3168 -640 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D13
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3216 -608 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R77
SYMATTR Value 15
SYMBOL cap 2960 -528 M0
SYMATTR InstName C17
SYMATTR Value 100n
SYMBOL polcap 2912 -528 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C18
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3264 -496 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q18
SYMATTR Value 2SA1020
SYMBOL voltage 2800 -544 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V7
SYMATTR Value 12
SYMBOL res 3008 -640 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R78
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2544 -592 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC2
SYMBOL res 2592 -832 R0
SYMATTR InstName R79
SYMATTR Value 2K2
SYMBOL zener 2704 -544 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D14
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3184 32 M0
SYMATTR InstName R80
SYMATTR Value 470
SYMBOL nmos 3344 -128 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M3
SYMBOL pnp 3104 -96 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q19
SYMATTR Value 2SA1020
SYMBOL res 3024 -144 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R81
SYMATTR Value 1K2
SYMBOL schottky 3104 48 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D15
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3024 -48 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q20
SYMATTR Value BC556B
SYMBOL res 3072 -256 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R82
SYMATTR Value 68
SYMBOL cap 2960 -240 M0
SYMATTR InstName C20
SYMATTR Value 100p
SYMBOL schottky 3168 -64 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D16
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3216 -32 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R83
SYMATTR Value 15
SYMBOL cap 2960 48 M0
SYMATTR InstName C26
SYMATTR Value 100n
SYMBOL polcap 2912 48 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C28
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3264 80 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q21
SYMATTR Value 2SA1020
SYMBOL voltage 2800 32 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V8
SYMATTR Value 12
SYMBOL res 3008 -64 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R84
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2544 -16 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC3
SYMBOL res 2592 -256 R0
SYMATTR InstName R85
SYMATTR Value 2K2
SYMBOL zener 2704 32 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D17
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3184 496 M0
SYMATTR InstName R86
SYMATTR Value 470
SYMBOL nmos 3344 336 R0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M4
SYMBOL pnp 3104 368 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q22
SYMATTR Value 2SA1020
SYMBOL res 3024 320 R180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R87
SYMATTR Value 1K2
SYMBOL schottky 3104 512 M270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D18
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 3024 416 M180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q23
SYMATTR Value BC556B
SYMBOL res 3072 208 R0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R88
SYMATTR Value 68
SYMBOL cap 2960 224 M0
SYMATTR InstName C30
SYMATTR Value 100p
SYMBOL schottky 3168 400 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D19
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 3216 432 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R89
SYMATTR Value 15
SYMBOL cap 2960 512 M0
SYMATTR InstName C31
SYMATTR Value 100n
SYMBOL polcap 2912 512 M0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C32
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 3264 544 M180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q24
SYMATTR Value 2SA1020
SYMBOL voltage 2800 496 R0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V9
SYMATTR Value 12
SYMBOL res 3008 400 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R90
SYMATTR Value 470
SYMBOL OptoElec\\6n137 2544 448 R0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC4
SYMBOL res 2592 208 R0
SYMATTR InstName R91
SYMATTR Value 2K2
SYMBOL zener 2704 496 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D20
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL ind 3616 -320 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 5 56 VBottom 2
SYMATTR InstName L1
SYMATTR Value 30µH
SYMBOL cap 3728 -320 R0
SYMATTR InstName C33
SYMATTR Value 1µ
SYMBOL cap 4048 -560 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C34
SYMATTR Value 220n
SYMBOL res 3984 -560 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R92
SYMATTR Value 10
SYMBOL res 4016 -352 R90
WINDOW 0 -5 50 VBottom 2
WINDOW 3 -25 113 VTop 2
SYMATTR InstName OHM_SPEAKER
SYMATTR Value 4
SYMBOL cap 3424 -1184 R0
SYMATTR InstName C35
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3424 -1120 R0
SYMATTR InstName R94
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3424 -720 R0
SYMATTR InstName C36
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3424 -656 R0
SYMATTR InstName R95
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3424 -160 R0
SYMATTR InstName C37
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3424 -96 R0
SYMATTR InstName R96
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3424 288 R0
SYMATTR InstName C38
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 3424 352 R0
SYMATTR InstName R97
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 3504 -432 R0
SYMATTR InstName C39
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL cap 3568 -432 R0
SYMATTR InstName C40
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL diode 3872 -1056 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D21
SYMATTR Value MUR460
SYMBOL diode 3872 400 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D22
SYMATTR Value MUR460
SYMBOL res 4736 -1008 R0
SYMATTR InstName R98
SYMATTR Value 470
SYMBOL nmos 4576 -1168 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M5
SYMBOL pnp 4816 -1136 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q25
SYMATTR Value 2SA1020
SYMBOL res 4896 -1184 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R99
SYMATTR Value 1K2
SYMBOL schottky 4816 -992 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D23
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 4896 -1088 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q26
SYMATTR Value BC556B
SYMBOL res 4848 -1296 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R100
SYMATTR Value 68
SYMBOL cap 4960 -1280 R0
SYMATTR InstName C41
SYMATTR Value 100p
SYMBOL schottky 4752 -1104 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D24
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4704 -1072 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R101
SYMATTR Value 15
SYMBOL cap 4960 -992 R0
SYMATTR InstName C42
SYMATTR Value 100n
SYMBOL polcap 5008 -992 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C43
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 4656 -960 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q27
SYMATTR Value 2SA1020
SYMBOL voltage 5120 -1008 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V10
SYMATTR Value 12
SYMBOL res 4912 -1104 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R102
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5376 -1056 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC5
SYMBOL res 5328 -1296 M0
SYMATTR InstName R103
SYMATTR Value 2K2
SYMBOL zener 5216 -1008 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D25
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4736 -544 R0
SYMATTR InstName R104
SYMATTR Value 470
SYMBOL nmos 4576 -704 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M6
SYMBOL pnp 4816 -672 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q28
SYMATTR Value 2SA1020
SYMBOL res 4896 -720 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R105
SYMATTR Value 1K2
SYMBOL schottky 4816 -528 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D26
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 4896 -624 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q29
SYMATTR Value BC556B
SYMBOL res 4848 -832 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R106
SYMATTR Value 68
SYMBOL cap 4960 -816 R0
SYMATTR InstName C44
SYMATTR Value 100p
SYMBOL schottky 4752 -640 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D27
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4704 -608 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R107
SYMATTR Value 15
SYMBOL cap 4960 -528 R0
SYMATTR InstName C45
SYMATTR Value 100n
SYMBOL polcap 5008 -528 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C46
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 4656 -496 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q30
SYMATTR Value 2SA1020
SYMBOL voltage 5120 -544 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V11
SYMATTR Value 12
SYMBOL res 4912 -640 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R108
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5376 -592 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC6
SYMBOL res 5328 -832 M0
SYMATTR InstName R109
SYMATTR Value 2K2
SYMBOL zener 5216 -544 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D28
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4736 32 R0
SYMATTR InstName R110
SYMATTR Value 470
SYMBOL nmos 4576 -128 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M7
SYMBOL pnp 4816 -96 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q31
SYMATTR Value 2SA1020
SYMBOL res 4896 -144 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R111
SYMATTR Value 1K2
SYMBOL schottky 4816 48 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D29
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 4896 -48 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q32
SYMATTR Value BC556B
SYMBOL res 4848 -256 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R112
SYMATTR Value 68
SYMBOL cap 4960 -240 R0
SYMATTR InstName C47
SYMATTR Value 100p
SYMBOL schottky 4752 -64 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D30
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4704 -32 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R113
SYMATTR Value 15
SYMBOL cap 4960 48 R0
SYMATTR InstName C48
SYMATTR Value 100n
SYMBOL polcap 5008 48 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C49
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 4656 80 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q33
SYMATTR Value 2SA1020
SYMBOL voltage 5120 32 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V12
SYMATTR Value 12
SYMBOL res 4912 -64 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R114
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5376 -16 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC7
SYMBOL res 5328 -256 M0
SYMATTR InstName R115
SYMATTR Value 2K2
SYMBOL zener 5216 32 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D31
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4736 496 R0
SYMATTR InstName R116
SYMATTR Value 470
SYMBOL nmos 4576 336 M0
WINDOW 3 -37 -9 Left 2
WINDOW 0 -35 -29 Left 2
SYMATTR Value IRFP4227
SYMATTR InstName M8
SYMBOL pnp 4816 368 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q34
SYMATTR Value 2SA1020
SYMBOL res 4896 320 M180
WINDOW 0 32 81 Left 2
WINDOW 3 38 45 Left 2
SYMATTR InstName R117
SYMATTR Value 1K2
SYMBOL schottky 4816 512 R270
WINDOW 0 35 33 VTop 2
WINDOW 3 -6 32 VBottom 2
SYMATTR InstName D32
SYMATTR Value BAT54
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL pnp 4896 416 R180
WINDOW 0 79 67 Right 2
WINDOW 3 81 47 Right 2
SYMATTR InstName Q35
SYMATTR Value BC556B
SYMBOL res 4848 208 M0
WINDOW 0 -23 34 Left 2
WINDOW 3 -22 61 Left 2
SYMATTR InstName R118
SYMATTR Value 68
SYMBOL cap 4960 224 R0
SYMATTR InstName C50
SYMATTR Value 100p
SYMBOL schottky 4752 400 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D33
SYMATTR Value 1N5819
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 4704 432 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 0 56 VBottom 2
SYMATTR InstName R119
SYMATTR Value 15
SYMBOL cap 4960 512 R0
SYMATTR InstName C51
SYMATTR Value 100n
SYMBOL polcap 5008 512 R0
WINDOW 3 25 57 Left 2
SYMATTR Value 100µF
SYMATTR InstName C52
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=170m Rser=1 Lser=0
SYMBOL pnp 4656 544 R180
WINDOW 0 78 65 Right 2
WINDOW 3 79 44 Right 2
SYMATTR InstName Q36
SYMATTR Value 2SA1020
SYMBOL voltage 5120 496 M0
WINDOW 123 0 0 Left 0
WINDOW 39 0 0 Left 0
SYMATTR InstName V13
SYMATTR Value 12
SYMBOL res 4912 400 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R120
SYMATTR Value 470
SYMBOL OptoElec\\6n137 5376 448 M0
WINDOW 0 -1 -126 Center 2
WINDOW 3 0 -110 Center 2
SYMATTR InstName OC8
SYMBOL res 5328 208 M0
SYMATTR InstName R121
SYMATTR Value 2K2
SYMBOL zener 5216 496 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D34
SYMATTR Value ZD5.7V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL ind 4304 -320 M270
WINDOW 0 32 56 VTop 2
WINDOW 3 5 56 VBottom 2
SYMATTR InstName L2
SYMATTR Value 30µH
SYMBOL cap 4192 -320 M0
SYMATTR InstName C53
SYMATTR Value 1µ
SYMBOL cap 4496 -1184 M0
SYMATTR InstName C55
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4496 -1120 M0
SYMATTR InstName R124
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4496 -720 M0
SYMATTR InstName C56
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4496 -656 M0
SYMATTR InstName R125
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4496 -160 M0
SYMATTR InstName C57
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4496 -96 M0
SYMATTR InstName R126
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4496 288 M0
SYMATTR InstName C58
SYMATTR Value 220p
SYMATTR SpiceLine V=1kV
SYMBOL res 4496 352 M0
SYMATTR InstName R127
SYMATTR Value 10
SYMATTR SpiceLine pwr=1W
SYMBOL cap 4416 -432 M0
SYMATTR InstName C59
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL cap 4352 -432 M0
SYMATTR InstName C60
SYMATTR Value 1µF
SYMATTR SpiceLine V=400V
SYMBOL diode 4048 -1056 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D35
SYMATTR Value MUR460
SYMBOL diode 4048 400 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D36
SYMATTR Value MUR460
SYMBOL cap 3984 -496 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C61
SYMATTR Value 1µ
SYMBOL res 4160 -496 R0
SYMATTR InstName R122
SYMATTR Value 1K
SYMBOL res 3728 -496 R0
SYMATTR InstName R128
SYMATTR Value 1K
SYMBOL res 3408 -432 M0
SYMATTR InstName R58
SYMATTR Value 0.001
SYMBOL res 3408 -352 M0
SYMATTR InstName R59
SYMATTR Value 0.001
SYMBOL res 4512 -432 R0
SYMATTR InstName R60
SYMATTR Value 0.001
SYMBOL res 4512 -352 R0
SYMATTR InstName R62
SYMATTR Value 0.001
SYMBOL cap 4256 -544 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C54
SYMATTR Value 1n
SYMBOL cap 3664 -544 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C62
SYMATTR Value 1n
TEXT -1480 -488 Left 3 ;FEEDBACK
TEXT -1480 -872 Left 3 ;DC OFFSET
TEXT -1936 -176 Right 2 ;20K\nVolume \nPotentio
TEXT -2760 -264 Left 2 ;1
TEXT -2808 -312 Left 2 ;3
TEXT -2808 -216 Left 2 ;2
TEXT -2792 -176 Center 2 ;XLR INPUT
TEXT -2800 -160 Center 2 ;1Vpp Sensitivity
TEXT -2544 -8 Left 5 ;INPUT SECTION
TEXT -2656 -296 Left 2 ;NP
TEXT -2656 -168 Left 2 ;NP
TEXT -1568 -816 Left 5 ;FEEDBACK SECTION
TEXT -2920 -88 Left 2 !.tran 0 2m 1u uic
TEXT -4744 -312 Left 2 !.include ti_models.lib
TEXT -3920 -640 Left 2 ;NC
TEXT -3920 -176 Left 2 ;NC
TEXT -4056 -304 Left 2 ;JK FLIP-FLOP
TEXT -4056 -760 Left 2 ;JK FLIP-FLOP
TEXT -4496 -336 Left 2 ;74HCT04



* LM311 VOLTAGE COMPARATOR "MACROMODEL" SUBCIRCUIT

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 08:15

* REV (N/A)

* CONNECTIONS:      NON-INVERTING INPUT

*                   | INVERTING INPUT

*                   | | POSITIVE POWER SUPPLY

*                   | | | NEGATIVE POWER SUPPLY

*                   | | | | OPEN COLLECTOR OUTPUT

*                   | | | | | OUTPUT GROUND

*                   | | | | | |

.SUBCKT LM311/TI    1 2 3 4 5 6

*

  F1    9  3 V1 1

  IEE   3  7 DC 100.0E-6

  VI1  21  1 DC .45

  VI2  22  2 DC .45

  Q1    9 21  7 QIN

  Q2    8 22  7 QIN

  Q3    9  8  4 QMO

  Q4    8  8  4 QMI

.MODEL QIN PNP(IS=800.0E-18 BF=500)

.MODEL QMI NPN(IS=800.0E-18 BF=1002)

.MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=102.5E-9)

  E1   10  6  9  4  1

  V1   10 11 DC 0

  Q5    5 11  6 QOC

.MODEL QOC NPN(IS=800.0E-18 BF=103.5E3 CJC=1E-15 TF=11.60E-12 TR=48.19E-9)

  DP    4  3 DX

  RP    3  4 6.667E3

.MODEL DX  D(IS=800.0E-18)

*

.ENDS



* LM339A VOLTAGE COMPARATOR "MACROMODEL" SUBCIRCUIT

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17

* REV (N/A)

* CONNECTIONS:      NON-INVERTING INPUT

*                   | INVERTING INPUT

*                   | | POSITIVE POWER SUPPLY

*                   | | | NEGATIVE POWER SUPPLY

*                   | | | | OPEN COLLECTOR OUTPUT

*                   | | | | |

.SUBCKT LM339A/TI   1 2 3 4 5

*                 

  F1    9  3 V1 1 

  IEE   3  7 DC 100.0E-6

  VI1  21  1 DC .75

  VI2  22  2 DC .75

  Q1    9 21  7 QIN

  Q2    8 22  7 QIN

  Q3    9  8  4 QMO

  Q4    8  8  4 QMI

.MODEL QIN PNP(IS=800.0E-18 BF=2.000E3)

.MODEL QMI NPN(IS=800.0E-18 BF=1002)

.MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9)

  E1   10  4  9  4  1

  V1   10 11 DC 0

  Q5    5 11  4 QOC

.MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9)

  DP    4  3 DX

  RP 3  4 46.3E3

.MODEL DX  D(IS=800.0E-18)

*

.ENDS



* LM193 VOLTAGE COMPARATOR "MACROMODEL" SUBCIRCUIT

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17

* REV (N/A)

* CONNECTIONS:      NON-INVERTING INPUT

*                   | INVERTING INPUT

*                   | | POSITIVE POWER SUPPLY

*                   | | | NEGATIVE POWER SUPPLY

*                   | | | | OPEN COLLECTOR OUTPUT

*                   | | | | |

.SUBCKT LM193/TI    1 2 3 4 5

*

  F1    9  3 V1 1

  IEE   3  7 DC 100.0E-6

  VI1  21  1 DC .75

  VI2  22  2 DC .75

  Q1    9 21  7 QIN

  Q2    8 22  7 QIN

  Q3    9  8  4 QMO

  Q4    8  8  4 QMI

.MODEL QIN PNP(IS=800.0E-18 BF=2.000E3)

.MODEL QMI NPN(IS=800.0E-18 BF=1002)

.MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9)

  E1   10  4  9  4  1

  V1   10 11 DC 0

  Q5    5 11  4 QOC

.MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9)

  DP    4  3 DX

  RP 3  4 46.3E3

.MODEL DX  D(IS=800.0E-18)

*

.ENDS





