Flexibility

You choose
Full Custom  polygons (Intel)
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CSEE W4840 ASIC circuit (Sony)
Gate Array wires
Prof. Stephen A. Edwards
FPGA logic network
Columbia University PLD logic function

GP Processor program (e.g., Pentium)
SP Processor program (e.g., DSP)

Multifunction  settings (e.g., Ethernet)
Fixed-function part number (e.g., 74LS00)
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Vdd
Vdd
X X
X
VSS VSS -
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-mr‘mrr““n 0o yrithm

{

int

ged(int  m, int n)

int

while (r =m%n) = 0) {
m=n;
n=r

}

return n;
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eax

ebx

ecx

edx

esi

edi

ebp

esp

e ags

eip

Mostly

General-
Purpose-
Registers

Source index
Destination index
Base pointer
Stack pointer

Status word

Instruction Pointer

cs

ds

Ss

es

fs

as

Code segment
Data segment
Stack segment
Extra segment
Data segment
Data segment

BLOCK RAM

BLOCK RAM

BLOCK RAM

.

.

.

]

o

e

13

]

]
BLOCK RAM

DLL

|

1/0 LOGIC

s

|
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101Q

o

o

2 oo

p1sn

gcd:

L4:
.L6:

pushl
movl
pushl
movl
movl
Jjmp
movl
movl
cltd
idivl
movl
testl
jne
movl
movl
leave
ret

%ebp

%esp,%ebp

%ebx

8(%ebp),%eax
12(%ebp),%ecx
L6

%ecx,%eax
%ebx,%ecx

%ecx
%edx,%ebx
%edx,%edx

L4

%ecx,%eax
-4(%ebp),%ebx
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310 8700
1 Global Regist . :
! opatRegisters . ) calling procedure r23/17
r30/i6 | Frame Pointer become the inputs r8/.00 r24/l0
7 r31/i7 | Return Address to the called r15/07 | r31/i7
r8/00 | Output Registers procedure rie/io
H PSW | Status Word ; r23/17
) The global registers —g55- 12470
r1l4/06 | Stack Pointer PC Program Counter remain unchanged : :
r15/07 nPC | NextPC ) risfo7 | r31/i7
) The local registers | r16/10
r16/l0 | Local Registers are not visible r2§/l7
5 across procedures | 2470
131/i7
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--L‘ D 000 P

" Motorola DO SPEE20T AT
C IVTUUT VUTA DT JUVUL MO

[TV ST S 554847 2423 0 15 0 xoume
7 { Memory Expansion A ea x1 X0 Source Program Counter — T
- p— (e vI YO Registers Status Register FomaRs
T || e || = fo A ] | P [az al al Accumulator Loop Address
(Defaul) [—bZ bT b0 Accumulator Loop Count
ST Y ST VY
=t NN 15015 015 0 [ 15 ] PC Stack -
o| esmiitea [ e 77 jEm7 ] :
AR >, H H H 0
Conrgoon [ Raress | | 22 2]
,,,,,, T DAE Suiteh |ADDRESS SR Stack
S
B o T | T I M3 Jpegisters | —2— \ e ]
o atace | |
= e i et o o o - _ R
oo8. [] Stack pointer
o 28 S |4 o and oming
i P06
- T T o
TS || Program | ™ Program | 7 Proaran [ 5, D245 g N
L W S B o B s
....................... Two 56-bi umulatprs =
[ bt s~ =
MODDA7
oum -
PINIT/T \Rcu
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NS 2 ) K
PLOy AR VANAY,

" Motorola DO SPEE20T—AGH]
CIVIUtUT VUTa D JIT JUVU L MNOUU

move #samples, 10

k— Low Address ALU —+— High Address ALU —’1 move #coeffs r4
)

XAB YAB PAB 5

move #n-1, mO - B
i move mO, m4 — 2 i

movep y:input, X:(r0) =

B clr a X:(r0)+, X0 y:(rd)+, y0 =

No [ mo RO | R4 M4 [ N4 on o1 st

N1 M1 Address R1 R5 Address M5 NS [

Nz | V2 ALU Rz | Ro ALY M6 | No rep #n-1 = e ——

N3 | M3 Rs | R7 w7 | N7 mac  x0,y0,a X:(r0)+, X0 yi(rd)+, yo e

Datapath B

macr x0,y0,a (r0)-
Global Data Bus
Frogram AGdress BUS movep a, y:output
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Load a halfword (16 bits)
Do this on unit D1
FIRLOOP:
LDH .D1
Il LDH .D2
| [BO] SUB.L2 BO, 1, BO ;Decrementcount
| [BO] B .S2 FIRLOOP ; Branch if non-zero
Il MPY .M1X A2, B2, A3 ;Sample Coeff.
Il ADD .L1 \ A4, A3, A4 ;Accumulate result

*Al++, A2
*Bl++, B2

; Fetch next sample
; Fetch next coeff.

Use the cross path
Predicated instruction (only if BO non-zero)
Run these instruction in parallel
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f

SMDC
SMDIO
8K* 16 SRAM STA [ »
EECS and Memory Arbiter
EECK TPITPC
EEDI SEEPROM ¢ Nae >
EEDC 4 F
Remote &
DMA PHY+ Ml IF
SPP NE2000 :
e 16PI0 Redisters FIFOs Tranceiver >
Print Por
or 3
General
Vo ‘ Host Interface ‘

‘ SAI9:01 ‘ SDI15:01
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‘ JU—

suB
ADDR.
(HEX)

Chip version: rogistor 00H

[Chpvesion ieadonl) | 0 |

Video decader: registers 01H to 2FH
FAOTHEND AT REGITERS DTH 70 05H)
I
T
a
[Anlog nput conto 3 "
0 3
W7 | vem: | wses | Wsei | Wem | wsee
WsS7 | Wss: | Wsss | Wssi | Wssi | wese
e comol AUFD_| FSEL | FoET | wici | Wico | heL
BYPS | VooWB | LDEL | UsW | LUFg | LUFZ
DRI | DERls | DBRs | DsRi | DBA | DBAR
DGON7 | DGONS | DCONS | DGON4 | DGONa | DGO
DsAT7 | Dsa6 | DsAs | Dsma | Dswra | Dsmz
[= WUECT | WUEGR | WUEGE | WUECT | WiEGI | WuEGZ
T coto | cstbz | csior | cetbe | beve | rerc
[ el ACGC_| CGAMNG | CGAINS | CGAING | CGAING | CGAINZ
[Crvaminance convor 2 OFFUT_| OFFUD | OFFvi | OFFvo | Grew | loewe
T | colo | A | wbEL | Woew | mie0 | voEl
2| mrsera | ArsErz | mTsEnt | RisEno | mTsem | FTseoz
T TGE | xmhs | xmvsi | xRvso | WLSEL | oFrsz
14| M | UPTov | AOsLi | AOSL0 | XTOUTE | olbse
5 | Vs | vsms | vsws | Vs | Vema | vswz
6| vstor | vstos | vstos | vstos | vstos | vsioe
7| e | tee [ T w VP
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PAGE 0 (P$=0,PS0=0
OFFSET READ WRITE

00H /Command Register Command Register
(CR) (CR)

01H Page Start Register Page Start Register
( PSTART ) ( PSTART )

02H Page Stop Register Page Stop Register
(PSTOP) (PSTOP)

03H Boundary Pointer Boundary Pointer
(BNRY ) (BNRY )

04H Transmit Status Register ' Transmit Page Start Address
(TSR) (TPSR)

05H Number of Collisions Register ' Transmit Byte Count Register 0
(NCR) (TBCRO)

06H Current Page Register ' Transmit Byte Count Register 1
(CPR) (TBCR1)

o7H Interrupt Status Register Interrupt Status Register
(ISR) (ISR)

08H Current Remote DMA Address 0 |Remote Start Address Register 0
( CRDAO (RSARO)

09H Current Remot®MA Address 1 Remote Start Address Register 1
( CRDA1) (RSAR1)

O0AH Reserved Remote Byte Count O

(RBCRO)
0BH Reserved Remote Byte Count 1
(RBCR1)

OCH Receive Status Register Receive Configuration Regist&tors, rreas fand asics - p. 301

(RSR) (RCR)

-
.
"

N aun

7400

Quad NAND Gate

74374
Octal D Flip-Flop
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