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Date: March 08,

2010

MCLK

CLK

//mil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/cpu/cpu.bdf*

/RESET

QUTPUT _——, ADDR[15..0]

MEH_D R_/W

Data Bus Tri-State Creation

X_INC
xA|_U[7.,01 DATA[7..0] X X_INC 7X_LD_LOWER
/X_LD_LOWER 7X_LD_UPPER
— /X_LD_UPPER Y ING
o = - Y_INC V_LD_LOWER
QUIPUT  —— A[7.0] /IY_LD_LOWER Y_LD_UPPER
QUTPUT __—— "B[7..0] /Y_LD_UPPER 7R LD
OUTBUT ™ === BCTi5.6] /IR_LD RIW
OUTBUT =S AR 15..0] R_/W ADDR SELT
QUIRUT__—— X[15.0] ADDR_SEL1 ADDR_SELO
OUTPUT [ V[15.0] ADDR_SELO XD 1D
OUTPUT 1 STATER.0] XD_LD YD 1D
OUTPUT 1 RB.0] YD_LD ST/KTE[S ol
OUTBUT === RLU76] Q[5..0] —
OUTBUT ™ == "ABBR SELT1.0] ADDRESS[13..0]
OUTPUT _——— /IR D DATA[31..0]
OUTPUT __— XDISP[7..0]
MJJ_D YDISP[7..0] instd
QJIH.LT_D ZERO_FLAG -
QJIH.LT_D NEG_FLAG
SR WSO 0] Program Counter (PC) &
Instruction Register (IR) Memory Address Register (MAR) & Index Regs (X,Y)
= pc_mar_ix
CLK ADDR[15..0],
CLK IR[5..0
JRESET CLK IR[5..0] X /RESET i A S
i *—DATAT.0] JRESET PC[15..0] AR 019%
R_LD s W DATA[7..0] MAR[15..0] TS0
DATA5..0 - = -
* [5.01 DATA[5.0] JPC_LD_LOWER PC_INC X[15..0] YT15.0]
JPC_LD_UPPER /PC_LD L Y[15.0] XORPTT 0%
NG /PC_LD_U XDISP[7..0] VOTSRTO]
inst7 — X INC —
7X_LD_LOWER — b
X_LD_UPPER X 1D L
Arithmetic Loaic Unit (ALU Y_INC XD U
rithmetic Logic Unit ( ) ¥ ID_TOWER Y_INC
s Y_LD_UPPER N LD L
CLK ALUF.Ol |, MAR_INC ¥_LD_U
TRESET CLK OouT[7.0] NEG_FLAG ** MAR_LD_LOWER | | MAR_INC
MSA[1.0] /RESET NEG_FLAG ZERO_FLAG MAR_LD_UPPER | |/MAR_LD_L
) MSA[1..0] ZERO_FLAG A7.0] ol ADDR_SELO /MAR_LD_U
RS EERY MSB[1..0] REGA[7..0] B0 % ADDR_SELT ADDR_SELO
X—sarAron MSCI3..0] REGBJ[7..0] X XD_LD ADDR_SEL1
)% DATA[7..0] YD_D XD_LD
YD_LD
inst6 inst5

CPU ASM Controller

controller
CLK
JRESET CLK
ZERO_FLAG | | /RESET
NEG FLAG ZERO_FLAG
= NEG_FLAG
CSRB.0] _
M= IR[5..0]
MCLK

MSA[1..0]
MSB[1..0]
MSCI[3..0]

PC_INC
/PC_LD_LOWER
/PC_LD_UPPER
MAR_INC
/MAR_LD_LOWER
/MAR_LD_UPPER

Project: computer

MSA[1..0]

kVv4
MSBIL.OT o8
MSC.0] o8
PC_INC o4
JPC_LD_LOWER
JPC_LD_UPPER
MAR_INC

/MAR_LD_LOWER

/MAR_LD_UPPER
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Date: March 08, 2010 /Imil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/controller/controller.bdf* Project: computer

Controller Input & Output Controller Logic Controller Outputs
Fe ':}"'\NPgT" ik
L — altsyorams PATAN S
e #ADDRESS(13.0] _ address13.0] — q[31.0] DATA[31.0), DATA30 AT D4
NEG_FLAG [ Vi % s e
e 2z DATA29 WIRE ™ D3
{iR(0] BT
A B s . o MCLK  clock g .ol
inst  Block Type: AUTO - DATA28 WIRE D2
QUTBHT ™ == .o
O e VSO e File=controller_rom.mif
{ MCLK [——
——— DATA27 g D1
OUTBUT == E B 1 i J.§b_/ AAAAAA
MLD /PC_LD_UPPER i DATA26 WI;/ Do
: i 17
—— : ASM State Generation DATA2S AT MSAT
.QUIEUI_:} /MAR_LD_LOWER H 15L/
MLD /MAR_LD_UPPER ) &t DATA24 T C— MSAQ
IC.ol
Q5
DATA23 e MSB1
15]r/
DATA22 WIRE MSBO
.o
DATA21 WRE MSC3
WSV
GUTBE === R W DATA20 IWIRE, MSC2
{OUTBUT === ABBR ST 1557
! Q4
{OUTBUT ™ === ABDR_SELG”
; s DATA19 MSC1
e s S N DATA18 MSCO
DATA17 /IR_LD
Debug Purposes
R T DATA16 R_W
Mﬂﬂ_:} ADDRESS[13.0] Q3
OV e TN VNN
: DATA15 PC_INC
) DATA14 MAR_INC
Controller Inputs (State, Flags, Instruction)
DATA13 X_INC
Q5 WiRe ADDRESS13 DATA12 e Y INC
. Q2 " =
Q4 i ADDRESS12 19
14]/
DATA11 WiRE " ADDR_SEL1
Q3 Wi ADDRESS11
14 DATA10 ADDR_SELO
Q2 WiRE ADDRESS10
s DATA9 /PC_LD_LOWER
Wil
Ql MLE ADDRESS9 DATA8 3[>O /PC_LD_UPPER
Qo WIRE ADDRESS8 at !
7.
DATA7 N}o /MAR_LD_LOWER
WikE 1
IRS 1> ADDRESS? DATAG N:‘l>o IMAR_LD_UPPER
IR4 WIRE ADDRESS6 DATA5 ; /X_LD_LOWER
14" fc Z>O S,
IR3 s ADDRESS5 DATA4 Q}C /X_LD_UPPER
15t =
IR2 WIRE ADDRESS4 Qo !
15]/
DATA3 N‘;f>o /Y_LD_LOWER
IR1 Wike ™ ADDRESS3 1
15 DATA2 Nf3>0 /Y_LD_UPPER
IRO WiRE ADDRESS2 'l
15 DATA1 WiRE ™ XD_LD
ZERO_FLAG "RE_ ADDRESS1
195" DATAO YD_LD
NEG_FLAG  JWiRE ADDRESS0 08
08
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Date: March 08, 2010 //mil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/ir/ir.bdf* Project: computer

Instruction Register (IR)

—— I s
i /JRESET INPUT ™} A
{ IRES ——wc— IRO B v PRN IRO
D @
CiiRCTD T INBUT IR_LD ° s __>
i i MULTIPLEXER
{DATA[5.0] S 21 1 .
: ! CLK ® 30O
EOUTPUT — R[5..0] /RESET ®
DATA1 21mux :
A
NOT
/IR_LE DC IR_LD IR1 8 v IR1
54 . S
2 MULTIPLEXER
21mux : i
DATA2 x
IR2 B v N IR2
@ S ‘._>
3 MULTIPLEXER
21mux
DATA3 &
IR3 B v IR3
@< S
., MULTIPLEXER
21mux
II:IZQTA“ " IR4
B Y
® S
36 MULTIPLEXER
21mux
DATAS =
IR5 B v PRN IR5
S
57 MULTIPLEXER

12
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* ject: computer
Date: April 21, 2010 [/mil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/alu/alu.bdf Proje p

Mux A, Mux B, Reg A, Reg B Block

74153

SAO REGAQ » A5 "2 REGBO
M A MS A
MSA1 B CLK MSB1 B CLK
o 1GN CLRN 1GN CLRN
DATAO 1C0 12,9 DATAO 1C0 113 Q)
REGAO0 1c1 A0 REGAO 1C1 B0
REGBO0 1c2 1y i~ /RESET REGBO0 1C2 1Y B
ouUT0 1c3 2y OouTo 1C3 2y
o 26N 2GN
DATA1 2C0 —P%—| REGA1 DATA1 2C0 REGB1
REGA1 2C1 CIK Q REGA1 2C1
REGB1 202 REGB1 202
OuUT1 2C3 CLRN OouT1 2C3 CLRN
MULTIPLEXER 116 137 MULTIPLEXER 115
/RESET
\Uel
74753 "8 REGA? A5 REGB2
MSAO0 A CLK > @ MSBO A CIK
MSA1 B MSB1 B
o 16N CLRN 1GN
DATA2 1C0 118 DATA2 1C0
REGA2 1¢C1 A2 REGA2 1C1 B2
REGB2 1c2 v A3 /RESET REGB2 1C2 1Y B3
OouT2 1C3 2y Fppie OouT2 1C3 2y
3 2GN ; 2GN
DATA3 2c0 REGA3 DATA3 2C0 REGB3
REGA3 2¢1 CLK REGA3 2C1
REGB3 202 REGB3 202
OuT3 2C3 crrn OuT3 2C3
139, MULTIPLEXER | 119..9 140 MULTIPLEXER
/RESET
0 74153 REGA4 74153 REGB4
MSA A MSBO A
CLK CLK
MSA1 B MSB1 B
1GN cLRN 1GN
DATA4 1C0 122 O DATA4 1C0
REGA4 1C1 Ad REGA4 1C1 B4
REGB4 1c2 1y A% /RESET REGB4 102 1Y BS
OouT4 1C3 2y ouT4 1C3 2y
2GN 2GN
DATA5 2C0 REGA5 DATAS 2C0 REGB5
REGA5 2C1 CIK REGA5 2C1
REGB5 2C2 REGB5 2C2
OouT5 2C3 OouTS 2C3 cLan
MULTIPLEXER MULTIPLEXER 124
/RESE
r0 74153 REGAG . 74153 "2  REGEG
MSA! A MS A P Q
MSAT 5 CLK MSB1 5 CLK
1GN cLRN 1GN cLRY
DATA6 1C0 126 DATA6 1C0 125. Q.
REGA6 1C1 A6 REGA6 1C1 B6
REGB6 1C2 1Y A7 REGB6 1C2 1Y 57 /RESET
OuUT6 1C3 2y OuT6 1C3 2y 1
2GN 2GN e
DATA7 2C0 REGA7 DATA7 2C0 493,—| REGB7
REGA7 2C1 REGA7 2C1 CIK Q
REGB7 202 REGB7 2C2
ouT? 2C3 cLRN ouT7 2C3 cLan
144 MULTIPLEXER 128..9 143 MULTIPLEXER 127

/RESET JRESET
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Date: April 21, 2010 [/mil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/alu/alu.bdf* Project: computer

Mux C Block

GD G:]B‘lmux GD G"\l‘61mux GD G"\l‘61mux GD G"\l‘61mux
MSC3 MSC3 MSC3 MSC3

SEL3 SEL3 SEL3 SEL3
MSC2 MSC2 MSC2 MSC2

SEL2 SEL2 SEL2 SEL2
MSC1 MSC1 MSC1 MSC1

SEL1 SEL1 SEL1 SEL1
MSCO SELO MSCO SELO MSCO SELO MSCO SELO
REGAOQ INO REGA1 INO REGA2 INO REGA3 INO
REGBO0 N1 REGB1 N1 REGB2 N1 REGB3 N1
SUMO N2 SUM1 N2 SUM2 IN2 SUM3 IN2
ANDO N3 AND1 N3 AND2 N3 AND3 N3
ORO N4 OR1 N4 OR2 N4 OR3 INg
NEGAO IN5 NEGA1 IN5 NEGA2 IN5 NEGA3 IN5
NEGBO0 ING NEGB1 ING NEGB2 ING NEGB3 ING
GD N7 REGAO0 N7 REGA1 N7 REGA2 N7
REGA1 N8 outl OuUTO0 REGA2 N8 oul OUT1 REGA3 N8 oul OouUT2 REGA4 N8 oul OuUT3
GD N9 REGBO0 N9 REGB1 N9 REGB2 N9
REGB1 IN1O REGB2 IN1O REGB3 IN1O REGB4 IN1O

GD IN11 GD IN11 GD IN11 GD IN11

IN12 IN12 IN12 IN12

IN13 IN13 IN13 IN13

IN14 IN14 IN14 IN14

IN15 IN15 IN15 IN15

194, 198, 197 196,

GD G;6']mux GD c_:‘:‘6‘1mux GD c_:‘:‘6‘1mux GD c_:‘:‘6‘1mux
MSC3 MSC3 MSC3 MSC3

SEL3 SEL3 SEL3 SEL3
MSC2 MSC2 MSC2 MSC2

SEL2 SEL2 SEL2 SEL2
MSC1 MSC1 MSC1 MSC1

SEL1 SEL1 SEL1 SEL1
MSCO SELO MSCO SELO MSCO SELO MSCO SELO
REGA4 INO REGA5 INO REGA6 INO REGA7 INO
REGB4 N1 REGB5 N1 REGB6 N1 REGB7 N1
SUM4 N2 SUM5 IN2 SUM6 IN2 SUM7 IN2
AND4 N3 ANDS5 IN3 AND6 IN3 AND7 IN3
OR4 ING OR5 NG OR6 NG OR7 NG
NEGA4 IN5 NEGA5 ING NEGA6 ING NEGA7 ING
NEGB4 ING NEGB5 NG NEGB6 NG NEGB7 NG
REGA3 N7 REGA4 N7 REGA5 N7 REGA6 N7
REGA5 N8 oul OouUT4 REGA6 N8 oul OUT5 REGA7 N8 oul ouT6 GD N8 oul ouT7
REGB3 N9 REGB4 N9 REGB5 N9 REGB6 N9
REGB5 IN1O REGB6 IN1O REGB7 IN1O GD IN1O

GD IN11 GD IN11 GD IN11 GD IN11

IN12 IN12 IN12 IN12

IN13 IN13 IN13 IN13

IN14 IN14 IN14 IN14

IN15 fs IN15 IN15 IN15

200 ied 22010 199, s 198,

MSC3:0 Selection

0000 REGA
0001 REGB
0010 Sum(AB)
0011 AND(AB)
0100 OR(AB)
0101 COMA
0110 COMB
0111 SHFA Left
1000 SHFA_Right
1001 SHFB_Left
1010 SHFB_Right
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Date: April 21, 2010

/Imil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/pc_mar_ix/pc_mar_ix.bdf*

X Displ. Generation

—

Y Displ. Generation

GND 74283 GND L
. [ CIN : {CIN
X0 A1 Y0 Al
XDISPO B1  SUM1 XAO0 YDISPO B1  SUM1 YAO
oEPT 2 M ~eer ] S g,
B2 SUM3 B2 SUM3
§2DISP2 A3 SUM4 XA3 $2DISP2 A3 SUM4 YA3
3 B3 CouT 73 B3 COUT
A4 Ad
XDISP3 B4 YDISP3 B4
131 4 BIT ADDER 140 4 BIT ADDER
— T
CIN CIN
X4 A1 Y4 Al
§DISP4 B1  SUMI §24 iDlSP“ B1  SUM1 iﬁd'
XBISP A2 SUM2 5 5 A2 SUM2 5
5 B2  SUM3 XA6 YDISP5 B2 SUM3 YA6
§6DISP6 A3 SUM4 XA7 \t6DISP6 A3 SUM4 YA7
= B3 CouT = B3 CouT
A4 Ad
XDISP7 B4 YDISP7 B4
133 4 BIT ADDER 141 4 BIT ADDER
— s
CIN CIN
X8 A1 A Y8 A1 VA
x B1  SUMT XA8 v B1  SUM1 YA8
9 A2 SUM2 XA18 9 A2 SUM2 YA18
B2 SUM3 B2 SUM3
X10 A3 SUM4 XA11 Y10 A3 SUM4 YA11
B3 COUT B3 CoUT
X11 Ad Y11 Ad
B4 B4
135 4 BIT ADDER 142 4 BIT ADDER
— e
12 CIN V12 CIN
AT XA12 AT YA12
B1  SUMI B1  SUMA
X13 A2 SUM2 XA13 Y13 A2 SUM2 YA13
B2 SUM3 XA14 B2 SUM3 YA14
X14 A3 SUM4 XA15 Y14 A3 SUM4 YA15
1 B3 COUT|— vy B3 COUT|—
5 Ad 5 Ad
B4 B4
136 4 BIT ADDER 143 4 BIT ADDER
X X
GND GND
xdr_ydr
CLK XDISP[7..0]
JRESET CLK XD[7..0] YDISPI7..0]
SGRD) /RESET YD[7..0]
YD 1D XD_LD
DATA[7.0] YD_LD
DATA[7..0]

inst1

Project: computer
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Date: March 08, 2010 [/mil.ufl.edu/ems/eel/3701/gcpu/gcpu-s10/xdr_ydr/xdr_ydr.bdf* Project: computer

R PO X Displacement Register (XDR) Y Displacement Register (YDR)
CIRESET e L L e e
b o XDO 21 YDO 2l :
it COo—veo A Q A
DATAO B v PR XDO0 DATAO B v YDO
FYBTB e /XD_LD S il /YD_LD s il
. MULTIPLEXER MULTIPLEXER
{DATA[7..0 e 71 L 3B, s
H (7..0] i CLK n CLRN CLK » CLRN
{OUTPOT KB 76
E /RESET /RESET
{OUTPUT ST 6]
: 21mux 21mux
XD1 A YD1 A OFF
DATA1 B v XD1 DATA1 B v PRN YD1
D Q
/XD_LD
= S s >
YD_LD 8. MULTIPLEXER 8. MULTIPLEXER . .
i85
o
XD2 - 21mux YD2 - 21mux am
DATA2 B v XD2 DATA2 B v RN YD2
S S o
9 MULTIPLEXER 40 MULTIPLEXER
CLRN
56
o
XD3 - 21mux YD3 - 21mux am
DATA3 B v XD3 DATA3 B v RN YD3
s [ S 2K |
10 MULTIPLEXER MULTIPLEXER
21mux 21mux
XD4 X YD4 A
DATA4 B v XD4 DATA4 B v YD4
s s
11 MULTIPLEXER 4> MULTIPLEXER
CLRN
i58
fiicion
XD5 - 21mux YD5 - 21mux . inw
DATAS B v XD5 DATAS5 B v RN YD5
S [ S S [ =
12 MULTIPLEXER 43 MULTIPLEXER
CLRN CLRN
u_ O By Q
Fisien
XD6 . 21mux YD6 - 21mux -
DATA6 B v XD6 DATA6 B v RN YD6
s - s -
26 MULTIPLEXER 44 MULTIPLEXER
........................................................ CLRN CcLRN
28 Q 60 o
21mux e 21mux e
XD7 A B < YD7 - .o
DATA7 B v PRN XD7 DATA7 B v PRN YD7
D Q Q
L 1S L] L 1S L
29 MULTIPLEXER 45  MULTIPLEXER
CLRN CLRN
33 Q 61 o

22



