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Introduction

= Why?
" Port code from camel Forth
= Expand I/O on Node 606 for chip select on SPI
= Because |l can

" Low Speed Protocol
= Standard : 16.3 kbps
= Overdrive : 10 times Standard

= Results:

" |nadvertently opened up 1-wire market for Green
Arrays.



1-wire Interface Circuit

= Voltage Converter

. . S : A
‘CAL44 .
Naode 317.17 ' :

= Recommendation:
— Use Evaluation Board Tl’s TXB0108 Level Shifter




1-wire Protocol

= |nitialization Timer: Presence & Reset Pulse

MASTER T, RESET PULSE MASTER Ry

480ps minimum ——# 480ps minimum
DS18S20 Ty

Ds18520 #—— presence pulse —p

waits 15-60 ps - 60-240 us

1-WIRE BUS

LINE TYPE LEGEND
m Bus master pulling low

E— DS18320 pulling low

Resistor pullup

W I Eduiz 280z 9 usz ZEEusz 3200z 3840z 1481z Ly BV Y Bz s
wine Mame O |I:4u._. |1.__u_ 1520 25Bus | |_._I_Iu_ CILIN: | |44_u_ A1 2wz R | |I:4I_Iu.

I I Ll 1
l-wire output resat

l-wire input device rasponso

input sample time

reset procedursa



1-wire Protocol cont.
Read/Write Time Slot Timing Diagram

MASTER WRITE “0” SLOT

60us < Ty “0" < 120us
Viu

1-WIRE BUS

MN  TYP MAX

« 15us ~>|4- 15us -v|4— 30us —»l

MASTER READ “0” SLOT
~|

»

|‘:O|:|Q— Master samples >1ps

155 ..l‘_ a5us 4-|

LINE TYPE LEGEND
E—— Sus master pulling low

Resistor pullup

MASTER WRITE “17 SLOT

MN  TYP MaX

< 15us »lq»— 15us +|<_ 30us _.{

MASTER READ “1” SLOT

<
| - ﬂﬂ— Master samples

15us

m— 0518520 pulling low




Sending & Receiving Timing

* Sending x33 example

“wire Mame

960us 1.024ms 1.088ms 1.152ms 1.216ms 1.28ms 1.344ms 1.408mz
| | | I I | oo o o | I |

l-wire output
l-wire 1nput

input sample time

Wire Mame

1-wire output
l-wire input

input sample time

read result (first byte: family code x"33")




arrayForth® Interface

= 1-wire Kernel

864 Tist

onewire dallas-1lwire protoocol, oneWwire —— kernel,

dly timed unsec loop delay delay for

wat wait SUU useoc 100000 delay
?pin read pin.l17 wvalue D b 20000 and
hiz set pin.17 to high-impedance iz g b

low set pin. 17 low . 20000 1h

reselk —n init device, presence pulse br —n low wait hiz 15000 delay ?pin wait
- N i if dup or ; then -
slot read/write lbit to/from lwire bus br n-n low 1200 delay dup 1 and
if hiz the
send sample pin.l1l7, if x100 xor else br ! ",_ ) 'S, L
' sand drop 3800 delay “pin,

2 F e 9 T M '8 yWaT . B B |
receive right-shift main word, delay L "'“:_”! _:f'lnnt" o HI_ ' o Lhen,
pfreset send presence pulse back Fesy drop 2/ 7000 delay hiz 400 delay
pfslot send slot result back pfreset —n f“h“L I
pftouch touch read/write 2! from node 601 pfslot n-n @ slot |

pftouch n-n @ 7 for slot next |




polyForth® Interface

e polyForth® to GA144 Interface

B Refs H Other hlocks
1-wire operations 2

MD N516 2 v 8 »r B .path

1D5 CONSTANT RIGHT

OWRESET < — n> N516 26829 1 RIGHT Rt SWAF DROP 3 ~ :
OWSLOT ¢ d — d>» N516 282B 1 RIGHT R* @ RIGHT Rt*(@ DROP
OWTOUCH < d — d> N516 282D 1 RIGHT R* @ RIGHT R!'( DROP ;
OWPUT < d-> OWTOUCH DROP ;

OWGET < —n> FF OWTOUCH ;

Ay

Use only if there is a single 1-wire device attached >
SHOWID ¢ — > OWRESET IF @33 OWPUT 7 FOR OWGET . WEXT THEN ;

use only if there are no single 1-wire dewices attached >
TEST < — » OWRESET . 8 OUSLOT DROP 55 OWPUT
Y FOR OWGET . MEXT

L L




polyForth® Interface cont.

A Refs A Other blocks
¢ Maxim 1-wire high lewvel operations >
HE=X
: SHOWIDS ¢ — > WEWSEARCH
BEGIN ROMSEARCH CR ROMID & + ROMID DO I C@ 3 U.R LOOP
A@= UNTIL CR ;

SENDID ¢ addyr — > OWRESET
IF 55 OWPUT 8 OUER + SUAP DO I @ OWPUT LOOP
ELSE ." failed'" DROP THEN ;
READSCRATCH < a — > SENDID BE OUWPUT 8 FOR OWGET . HNERT ;

OUWCONUERT ¢ a — > SENDID 44 OWPUT ;

LR

READTEMF ¢ a — n > SENDID BE OWPUT OWGET OWGET 8 LSHIFT OR ;

5
a
1
2
3
4
5
6
7
8
9
(5
1
2
3
4
5

(=2}

Ref= B Other blocks
¢ Maxim 1—wire high level operations 2
HE=®
: TEMP>PAD ¢ n — > 5 = DECIMAL DUP ABS A
<# # 2E HOLD # #5 SIGN #> TYPE SPACE :
: OWID ¢ —addy > 8 OUER + SWUAP DO I @ . LOOFP ;

HEX CREATE SENSOR1 18 . FB . 24 . B8 . 2 . 8 ., A, 22 .
HEX CREATE SENSORZ 18 . Ca . B? . B6 . 2 . 8 . B ., 14 .

FINAL1 SENS0R1 OUWCONUERT 758 MS SENSOR1 READTEMP TEMP:PAD
FINAL2 SENSORZ OUWCONUERT 758 MS SENSORZ READTEMP TEMP:PAD
EXAMPLE1 SENSOR1 OUWCONUERT /58 MS SENMSOR1 READSCRATCH ;

P b Dot DD b= (5 %0000 = O OF1 i G B0 =k (B0 B0



Results

SHOWIDS
10 FB 24 B8 2 8 0 22

10 CAB7B6 2 8 0 14
%D FB 24 B8 2 8 0 22
0

FINAL1 21.0 ok

EXAMPLEL 42 0 75 70 255 255 15 16 64 ok
HEX EXAMPLE1l 2A O 4B 46 FF FF F 10 40 ok




Applications

MEMORY

INTERNAL VDD
T SECURITY
| PARASITE

| POWER
L CrCuIT

1-WIRE® MIXED-
INFC SIGNAL
CONTROL FUNCTION

T_ TEMP SENSOR
64-BIT ROM ID

BATTERY
MANAGEMENT




Conclusion

= GA144 Architecture is Simple and Modular
" Porting Code was straight forward and simple

= Recommendations:

= \VHDL/Verilog to arrayForth® compiler and treat
the F18 computer as a versatile logic unit.

= Either Port arrayForth® into polyForth® or vice-
versa for a simple one design software interface.



Questions?

* Contact:

fdamador@comcast.net



mailto:fdamador@comcast.net
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
https://github.com/fdamador/GA144-1-Wire-Application-Note
http://en.wikipedia.org/wiki/1-Wire
http://en.wikipedia.org/wiki/1-Wire
http://en.wikipedia.org/wiki/1-Wire
http://en.wikipedia.org/wiki/1-Wire
http://www.maximintegrated.com/
http://www.maximintegrated.com/

