!'_ Evolution of Forth Chips

Chen-Hanson Ting
SVFIG
November 19, 2016



Forth Chips

+

1985
1985
1986
1988
1988
1995
2000
2009

WISC CPU/16, CPU/32
Novix NC4016

John Hopkins FRISC-3/SC32
Harris RTX 2000/2001
ShBoom

MuP21
P8/P16/P24/eP32/eP16
F18A/GA40/GA144



STACK
COMPUTERS

Phil Koopman
Stack Computersg
The New Wave




t

Phil
Koopman
CMU




DP
DATA STACK
POINTER

L 4 ADDRESS

DS
DATA STACK

WISC
CPU/16
(1985)

2564 16

RP

RETURN STACH [

POINTER

AT

ADDRESS
h 4

RS
RETURN 5TACK

Zh6x 16

HOST
INTERFACE

Al A

i =

w=m

DLO

SHIFT

DHI

]:._
[0 |l

PROGRAM
MEMORY

[D ATA

MICRO-
PROGRAM
COUNTER

IP.EIEIFIESS

LOW 16

MICRO-
PROGRAM
MEMORY

[ﬁ.DDFIESS

]

tl:l AT 2,

HIGH 18

i

MICRO-
INSTRUCTION

REGISTER

CONTROL

Bdkin 16

i T



Glen
Hayden




NOVIX
NC4016
(1985)

neEm-

TOP _j

T ATU Y OFF-CHIP
¥-BUS & B-BUS
it DEVICES

é L

G

OFFLCHIP B
DATA ub—"

' “DATA 5
1 2

PROGRAM

| _DATA MEMORY

l & SODRESS
IR -
j .| +1 D| PC P
I -
il
L1 -
DaTa RETURH E:Iﬁ.T.ﬂ.
oFFcHP | STACK I

o SR, MD , CR >

no m=




NOVIX 4016




John Hopkins
FRISC3/SC32
(1986)

mEme

i
DIAT &
DATA STACK — PMRED,:;UHHA?“
POINTER
8 CONTROL | AODFE 55 1
ADDRESS § 15 woRDs | INSTRUCTION
| DATA STACK REGISTER ]
BUFFER LITERAL FIELD |—!
nm.n' |II|AT£'. B
- *
U
ol LATCH | | LATCH | S
¥
A~ B
md FLBIT [ ALU ‘;
u
¥ y S
" RSHIET LATCH ’
RETURN STACK
POINTER
& CONTROL
AODRESS §
OATA 16 &0ORDS
——|RETURN STACK|
BUFFER
4 USER
v REGISTERS -
——
PC
1 Ll




Harris
RTX 2000/1
(1988)

[Py == == |

DATA
DaTal  STACK DATA

TOp
INTERRUPT CTL

«—1 ] STACK CTL

~ TIME R/COUNTERS
T ¥ MEMORY PAGE REGS

ALU MULTIPLIER

- ASIC BUS DEVICES
2ah W ORDS

- » NEXT

- we=m oy

DATA
PASS THROUGH| DATA MEMORY

T

-1

-~

DATA RETURM DATA

_
ssewornsy — STACK

s SR, MD , CR

BYTE SWAP/ PROGRAM
1 A0O0ORESS
IR >
i I > | e

mesm =




RTX2001




RP DP

RETURN STACHK S # DATA STACK
POINTER POINTER

s A0DRESS + ADDRESS

RS ‘ _ DS
RETURMN STACK rDATA [ - DatTa’| DATA STACK

512w 32 512w 32

[I3]

NAR MEMORY 1 4
ADORINCH  ADDRESS |t
LATCH DHI
A0DR EEQ LOGIC

FAGE REG

oo
=)
£
m

ADDRESS,

r

PROGRAM
MEMORY

EIAT.FI.J

mem
wn
T
m
FI

&
L ]

HMICRO. SHIFT
PROGRAM [ DLO —
COUNTER

Harris p—

MICRO.

PROGRAM HOST
R I x 3 ZP MEMORY *=*| INTERFACE
D#T-ﬁq TR )

(1989) N

—

REGISTER
I >
n:n:n#nu_




ShBoom
(1988)

N -

INTERNAL DATA B3

FNCREHENTERJ&_

w

TOP
STACK ITIEM

—

_e{xREGISTtn

NEXT
STACK ITEM

PROGRAM
COUNTER

N N )

PARAMETER
STACK

16 DEEP

l_ | —fLooP
1 COUNTER

_QJY REGISTER

6N SE3BA0Y TONHILINI

STACK
POINTER

RETURN
STACK
&

LOCAL
VARIABLES
16 DEEP

RSTRCK
POINTER

MOCE
REGISTER

NSTRUCTION
REGISTER

TTTTT

ADDRESS/DATA

CONTROL LINES



MuP21
(1995)

ADDRESS CAS RAS SRAM IO WE DATA NTSC
BUSTTTTTT A pus T
COLOR.
IMemory Coprocessor — NTEC Coprocessor - CLOCK
MASTER
/ ADDRESS MUX\ I COUNTER [« CLOCK
P A e 1 ] S DECODER
>
o
R el T ||
— P
RETURN STACK t ‘ DATA STACK

ALU




748 g3 =

»

N340
29 10wa(]

S e = 4 1% A 0N IA.".g

Offete terprises

------....‘......O-'n

OV NROIDION T

o X R R B R B

e

o
oJ4
-
»
;.
~
-
N
o
o
o
)
o
o
0
C.
0
o
o




A
interrupt write |read addr data rst clk
O

; >
P8 P | >
P16 1k x| i Decsir |
Address Unit — -

Y
Y

+ Program Execution Unit

e P3 : ! | RSTACK |e—w R |w=m T e 5 e SSTACK
. ReunSckUnt A l l
ALU Data Processing Unit

(2000) = . g




—r 1 >

b

»
IRy
'R R ERR R R AR ERRRR R R RN}
Ll »
R )
S : o)
ALl -
IR R R AR R NEN
b4
b I :
— ' . .

I

Y s i -

£ FyY " wy.uy ¥y -

y winkw | M
. -
.. -
sont .
LN L " ..
MR E R R OOt
I R L
TR R I X s s>

TR R A STy

N N BN BN ON N E B N R N
N N N N E N NN ENBE N
ERENNEENENNENRE R R,




MAXIMN

-

At e AR &

W

>
.

. ¥ .
-
N ) - NN
- w5\ . .4 w AF AR N

N et B B R R e T A T A N N R N A LA A L e




-
FETE™

»

/
-
. tes
-
PO."
o o
[
D:m
w5
~Ne )
5 Sy
-0
LA 1
-43
o
- -
-eox
s
i

"r
3.‘.

" f'fﬂ'f’ﬂl'm

r

~

N N 4‘"\-\.\-'\’
AN os§
< 3f3

: 8

>y
L=l

) ﬁ‘s\:_
“‘-

14{ ool 0y 'l.n,.n

glrﬂﬁfJ /)




Local RAM (64x18) and ROM (64x18) L@
g
«—s{  1/O logic option for edge nodes |
Comm Ports (2, 3, 4 or 5) ]
+—{ 10 Control & Status Register | g
Return Stack (8x18) ;
!
— : 5N
(( Decrementer )
( 3 (11 0) —
g
x Incrementer (7)
G A e
reen Arrays i
._.( |
F18A :

GA40 (2009)
GA144 (2012) %

Data Stack (8x18)

P
{

N’







Questions?




Thank you.



ESP8266

= It looks that ESP8266 12E will replace
Arduino Uno, with its WIFI capability,
32-bit processor, and large memories.

= We need a WIFI ready eForth
implementation to participate in the
new revolution



espForth

= [ ported my eForth written in C to
WiFiBoy kit successfully.

= | have to communicate with it through
TCP/IP. Help will be appreciated.



i ESP8266

s 32-bit Xtensa LX106 at 80 MHz

= 64 KB program RAM, 96 KB of data
RAM

= IEEE 802.11 b/g/n Wi-Fi
= GPIO, SPI, I2C, UART, ADC



https://en.wikipedia.org/wiki/IEEE_802.11
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/General-purpose_input/output
https://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
https://en.wikipedia.org/wiki/I%C2%B2C
https://en.wikipedia.org/wiki/Universal_asynchronous_receiver/transmitter
https://en.wikipedia.org/wiki/Analog-to-digital_converter

® @ Game Deveicper Ectition @

NodeMCU 1.5.1-wb
LUAS.1.4

(MiFiBoy! ) -
i
T Ak

o 3

2

“=Ea)

(C)2016 WiFiBoy.Ory

BOVOs 00000 -
‘ WIFIBOY (5]

GL-ESP-8206 DEV KIT V1.01




ESP8266

UT3

R2 “! p1g r¥q



ESP8266

RF Analog MAC Interface
recelve receive UART
- Rogistors
é‘ ﬁ. GPIO
c (| 3 g 12C
- % CPU -
RF ® Analog @ 125
transmit transmit ™ o
= SDIO
2 .
PVWM
ADC
PLL 1/2 PLL Aeessrer =
]
PhU Crystal Bias circuits RAM PhU Flash




