@™ DIGITAL PATHWAYS INC

Dear Digital Pathways' Customer:

Enclosed you will find the unit you have ordered.’ We
are sure you will find it more than satisfactory, but '
if any problems should arise, please be sure to call
us for assistance. , . )

We would like to ask a mm<OH of you. srwo: can be om
real benefit to both of us. Basically, we need to ask
you for about five minutes of your time to answer the
enclosed questionaire. Your answers will help us |
serve you better and will ensure that you are kept
.current on any and all product developments, UOﬁr in
hardware and software.

In order to compensate you for your trouble, we would
like to offer you the following. Upon receipt of a
completed questionnaire, within two months of time of

. .shipment, we will extend your warranty period for an
additional nine months beyond the expiration of our
normal three month warranty. This of course, entitles
you to nine extra months of free service, mwocpm %oc
require it.

Once again, thank you hOHmwocH order and for your time.

%%gwa\

mwbomHmH<~
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GENERAL DESCRIPTION

The Digital Pathways Timing Control Unit (TCU-~150) wm a

self supporting time keeper designed to operate in.a small

_peripheral slot of the PDP-11,

® The Timing Control Unit is fully operational when it

arrives at your premises and can be interrogated by the

-computer to give you the:
a) year, month and day
b) hour and minute

c) second

® The TCU OOBﬁwssmm to operate on its own rechargeable

battery power, with thie computer off, for a period of up

to three months.

® The TCU is initialized by simple commands from the

computer,

® TCU addresses are determined by jumpers,

15l14 13 12

17 10 9l8 7 65 4 362 1 o

~JU MONTH | [ DAY )

76XXX0 READ YR/MO/DAY | YEAR
'SET YR/MO/DAY X X
76XXX2 READ HR/MINS X X
SET HR/MINS X X
76XXX4 READ SECONDS X X
" RESET FAST -
CLOCK X X

76XXX6 READ STATUS

X X X XXXXXXXXXXX

X | HOUR | X x [ MINUTE |

X X X XXXXXXXXXXKX

X X X XXXXX|_SECOND ]
{

X X X XXXXXXXXXXX
REFER TO FIGURE 2

Figure 1, Word Format

"




INTERROGATING THE TCU

The QmﬁmAme time are m<mHHm6Hm to the user by simply
addressing the TCU with 76XXX0 for Year/Month/Day, 76XXX2
mow Hour/Minutes and 76XXX4 for Seconds. Figure 1 illustr-
ates the address mwmpm used by the timer., No sequence of
ovmwmwwosm,wm required: -any one of the ﬁmemvwmahmmmmm will

present the usér with the date/time as a binary number,

You may want to interrogate the "ready bit (7)" of the
status register (address 76XXX6) Ummowm,ummgwbm the timer.
The ready bit is in the @ state only during the "set date,

time" operation and is 1 at all other times.

INITIALIZING THE TCU

Initialization of the TCU-150 to the correct date and time
is mﬂooswwwmwmm by means of the three "commands" mwe,wme\

MONTH/DAY, SET HOUR/MINUTE and RESET FAST CLOCK, and m,<mH<
simple software routine, Each om_ﬁwmmm.oosgmbmm is issued

to the TCU-150 by writing any word into the appropriate

address as listed in Figure 1.

The effect of the SET YEAR/MONTH/DAY command is to make the

YEAR/MONTH/DAY counters cycle rapidly through all wOmeUHm

~days, months and years in sequence.

The effect of the SET HOUR/MINUTE command is to make the

HOUR/MINUTE counters cycle rapidly through all possible min-

utes and hours, in sequence, The SECOND counter is reset




during this operation.

The effect of the RESET FAST CLOCK command is to turn off
the rapid cycling of either wsm wm»w\zozam\UwM counters or

v

the mOGW\EHZGHM oocsﬁmw

The procedure then for initializing either the YEAR/MONTH/

DAY or HOUR/MINUTE counter is as follows:

1. Write the value desired in the OOHHmOﬁ_mOHBmﬁ sto‘
some storage register in the PDP-11,

2. Issue either the mm& YEAR/MONTH/DAY or SET EOGW\
MINUTE command as appropriate,

3. Enter m software loop in which you compare the con-
tents of your storage register with the YEAR/MONTH/
DAY or mocw\ZHZdemg<mHGmm as Hmmm from either Address
.quNNo OH quNNw Hmmwm0ﬂw<mww.

. ,auM@25mb ﬁwm noavmﬂwmos is ﬁwsm issue the RESET FAST

ﬁoow ooasmba

,.wm HOS@ mm %osw mOmﬁzmHm loop takes less than 30 micro-
:qmmoosam mOH mmeSWHOB the value mmﬁ in the TCU-150 will now

,mncmw;ﬁwm desired value.

A sample software routine is given below.




SAMPLE PROGRAM

‘Set the TCU to August 26, 1978

START: = MOV
MOV
MOV

AGIN: CMP
BNE
MOV

CMP

BNE
HLT

#116432 RO

#76XXX0,R1

RO, (R1)

(R1) ,RO
AGIN

RO, @#76XXX4
(R1) ,RO
START

August 26, 1978
Device Address
Starts fast clock

Resets fast clock ,
Is the correct date set?
Try again

Date correct

HOUR/MINUTE BEING SET -

FAST CLOCK ON

15
14

O = O
~ O

YEAR/MONTH/DAY BEING SET -

FAST CLOCK ON

— O O

TCU READY

Figure 2, Status Word -
(76XXX6) Read Only

i



TCU-150 JUMPERS

—s )

[FRoRT ] o (3 BATTERIES |
DEVICE ADDRESS (76077X)
Ale ~ al4 Al2
1 16 1 14 1 14
(1) e—e]— ® ® e e v
9137 @1 3w of io
o —@) —— 0) e—oe , o— 9
o AT e mf s o
> @) —— o] o—=@
(0) @ e »u,Om, (1) o 0u§ Vl@u@ﬁI {0)
Q) rgrr 0 s > o @
_ 8 9
1 I
ZOﬁm",mxmbHmm shown in vmﬁms.
.mWMOHMHﬂwHHOZm

Battery power - three 150mAH Nickel Cadium

Operating life, without computer power - three months*
Accuracy - *5 seconds per month#*

Current PDP-ll on - 400mA @ +5 volts*

Current PDP-11 off - 20uA @ +3,5 volts*

TCU requires four addresses o

Operating temperature -~ 0-50"C

TCU address selected via jumpers

*at 40°C




WARRANTY

DIGITAL PATHWAYS, INC. hereby warrants each of
its products to be free from defects in materials and/

or workmanship for a period of 90 days from date of -

purchase. In the event of the occurrence of malfunc-
tion, or other indication of .failure attributable
directly to faulty workmanship and/or material, then
upon return of the product to Digital Pathways, Inc.
at 4151 Middlefield Road, Palo Aito, CA 94306
" (postage prepaid), DPI will, at its option, repair or
replace said products or components to whatever

extent DPl shail deem necessary, to restore said
product to proper operating condition. All 'such
repairs or replacements shall be made by DPI,. with-
out charge to the customer.

This warranty contains the limits of responsibility
of DPI, with regard to its products, and no other
liability is expressed, implied, or should be assumed
by the purchaser.
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SUPFORT SOFTWARE FOR TCU-1&g - Date: 16-Jan-79

R AR IWIRICANR R RV RN R RN YNy

///////////////////////l///////////////////////////////I/////////I//////////I

This software is supplied as a courtesy to our customer and -is not waranted
Ly CAPTRONIX. It is howaver believed to be reliable.

Rource on oaaertaon or RKOS disk-cartridge are avatilable for SFr. 158.-
handling charges per operating system version.

. Customar zhould supply us RKFS cartridge.
AiTows 2-3 weeks For-delivery.: ~

These pregrams have been written by B. Mueller and H. Demieviile from CIBA--
GZIGY Basel, ) :
RSX-11M SYSTEM | Version 3.1

Fe e 1 5% ¢ Ve 3t ¥e ok Wk Ak St

. =TCY-159 Installation Guide

‘Date:. 3g-Jan-79  CAPTRONIX SA

Ths fo]1ow1ng Jtepa_must be performed with a pr1v11eged tormlnal
and sys tcm uic.

1. DINS SFLX

" PELX :
FLX>DEV:=PR: TIMBLD cMD/DO
. ELX>DEV:=PR:TIMSET.MACY/DO
TFLXSDEV:=PR:TCUBLD.CMD/DO
FLXODEV:=PR:TCUTSK.CMDR/BO
FLUDDEV:=PRISETTCL . MAC/DO

2. Edit the file TIM’TT MAC .so to {include the
,RSX-JIM sy tem drive and the correct y®ar,

3. YASN DK?:= IDﬂ- _ swhere DK? {3 the above RSX dr1ve
4. >QTIMBLD
5. >eTCUBLD.

/

/
/
/
/-
/
/

TCU-150

TS CoPY HAS Wees
ADAPTED T cConNGCT THE
TCcu-150 To THE R3X-1A
OPERATING S'wSTEMK.

1_4; ymD
cyes o R
Ck

cegf* 5&;’
CHRM
ceH 4 HR

, ’ Wi
CTL--E Siggﬂ ¢ £§T

cLé

$ 5=
ct csE NSz 0K MR b St

cs $"$F§ = Jo0 K
cs DY = |







i
TOPADS:

FD3OUT:

OFDSPT:

DEVNAM:
DIRNAM:
FILNAM:

3
OUTBUF:
TD:

3
HOUR:
SMING
SEC:
YEAR:
MONTH:
DAY:

START:

-

71ST
< TITLE

TTM, EX
TIMS!

**)"*f*****)"**ﬂi **ﬂ'k**R*tt*#*ﬁ*******t*ﬂ****ﬁ***'**tﬁ**l***********

TIMSET.MAC

Date:

.MCALL FSRSZS,FDBDFS,FDATSA,FDRCSA,FDOPSA,FINITS
JMCALL OPENSV.PUTS, CLoscs EXITSS

DUTLUN=4

FSRSZS 1

FDRDFS -

FDATSA R.VAR,FD.CR

FORCSA FD.PLC,OUTBUF,BUFSIZ

FDOPTA OUTLUN.OFDSPT,,FO.WRT

JNORD  DEVNSZ.DEVNAM

.WORD  DIRNSZ.DIRNAM

\WORD  FILNSZ.FILNAM

JASCII  /DK3:/ ~$SPECIFY YOUR SYZ DRIVE
DEVNSZ=. ~DEVNAM

JASCIT /11,5417

DIRNSZ=.-DIRNAM -

JASCIT /SETTIM.CMD/

FILNSZ=.~-F ILNAM :

JEVEN

LASCIT  /TIM 7

JBLKE 24

BUFSIZ=,~OUTBUF

WORD O

WORD . B

WORD® B . :

WORD B ¢ {SPECIFY THE CURRENT YEAR
‘WORD  ® s -
WORD & e .

- + extruct wowtin

s

OPENSW #FDBOUT %‘C- #1714 00, Yen&
BCS ERROR - Asg Yggg

MOV #16877.R1 Mov DAY, R}

MOVE (RI)+,DAY’ ROR® R\

MOVE  (R1)+,usm® YEAR RORS M|

MOVE  C(R1)+.MIN 2

MOVB  (R1)+,HOUR R &

MOVE  (R1)+.SEC ;

MoV 2TD, XD =P < RoORB Ry .
. MOV £HOUR, R1 Bl #133366, R
MOV #3,R2 MoV RI, MONTH

CALL STIM ! , a
MOVE  #11,(RO)+ RlC +w\FRR40, DAY
cALL  SDAT _

PUTS ~ #FDBOUT,~OUTBUF,#BUFSIZ,ERROR

CLOSES  #FDBOUT,ERROR

EXITS

3¢-Jan-79 CAPTRONIX SA -

B e -

Rﬁt*ﬁ**ﬁtﬂ*******Qﬂ************R****'***Rt**ﬁt**t*'*'*****ﬂ*iﬂ*'***‘k***ﬁk

S

Azt 8

Tea-100 [oeoor - v . 1.

IN CARRY 3 (T

JASB OF  MemTH
' M LSRR
%ﬂ\br?rl *‘;ﬁ;k:f"
J
- - - - o e —————




MOV (SP),R2

SUg #TOPADS,R3
. OV SDSYW.R& . . \
. NEC R4 . ~
KALT 4
’ JEND  START ,




/ . ; . :
SRR REERARRARXRARRIRE R AR

P
e TCUBLD.CMD

/4/ . ‘
T Date t 39-Jan-79 CAPTRONIX SA .

*******1******ﬁ*******************ﬂ*****************R*************

1
PIP SETTCI. MAC/PU !
MAC SETTCI1,SETTC1=SETTC]
CUPIR SETTCL.LSTi*/DE
oy NOW TYPE! @TCUTSK
“TKB-.
S PIP SETTC1.080:*/DE ‘
‘PIP TDE:IL1, 54JSETTC1 SYS/PU

$ .
3 TO: SET THE CURRENT DATE AND TIME IN THE TCU-10%"
3 EXECUTE THE ‘FOLLOWING STEPS:
R SN :
~ B0 SSETTCI
- 3SET THE. -CPU TO: 'HALT“
.OAD. THE' MONTH IN LOC 1124
HE: -INLOC 1126
IN .LogC 113ﬂ"

_AND 1S ’READV TG BOOT YOUR Rsx 11 SYSTEM o 25 s
(THE VEAR 793 IS DEFINED IN THE PROG "TIMSET.MAC). an ww‘m“‘ Rl: Hg

'w-ﬂwvuﬂl’

. o o . ’ . o TME £ MOV . )qgat\(,c> oy Jidis Sl
. ' ' ' ' LT % CMP R\, Qar Lol 2. )- WALT ForR 1T
CoBNe LT :
M/ m | l@o’?ﬂq 3 STOP FAST cue
CHP e,'-&'l(_.o'&’i-‘z. 3 Mn-z.s smz.e
BNG T'IMG , '
RTS - PC

,*********g*t***g***&***&**ﬁ*wm*aw**w**h***w**?t*****w****w****watw«*n**u
TCUTSK:CMD
‘Date: 30-Jan-79  CAFTRONIX SA

Q****t#**Rﬁ**k***********t*ﬁ*w*ﬁ***#********ﬁ*’ﬂ***************ﬂ********

e wq e ws me w8

3

TDz:L}.54JSETTC1.SYS/-HD/-MM=$ETTCI
/ ' R

PAR=DUMMY : 8: 19999
7/




ws W% e s me we we ws we we e es

H
START:

WAIT:

WAIT!L:

JNLIST TTM
.TITLE SETTC1.MAC

AR RACR AR KK AR TN TR K ARARRRARARAERFRARNKRRRARARKCREAARNEXAERRRRRH KR AR LA SRk

This program allows to set the initial values of the
date and time in the TCU=18F from the console board.

ATTENTION: To set the same value already present in
maszzazz= _ the TCU-18F may cause failurel!

Date

VECT
TCUS

MoV
Mov
BIC
CLR
TST
BEQ
MOV
MoV
SVIAB
ADD
BIS
({s}V]

TSTB'

BPL
MoV
SWAB

ADD

WAIT2:

RET:

H
MONTH:
DAY:
HOURS:
MINUTE:
3

BIS
MoV
TSTB
BpL
TST
BIC
HALT

RTY

.WORD
+WORD
«WORD
~V/ORD

+END

3g-Jan-7%

= 178
- 168776

«SP
#RET,BHVECT
F16£1978,€#TCUS

JAONTH
-MONTH

T WAIT

*#169779,R1
MONTH,R2
R2-
DAY.R2
#1093 ,R2
R2,{R1}+
@#TCUS
WAITL
HOURS, R2
R2 .
MINUTE,R2

CRATIAE,R2

*

RZ,(R1)+
GH#TCUS .
WAIT2
(R1)+

 #168179,{R1)

el

START

CAPTRONIX SA

**ﬁ*******\‘f"**)‘:**********t‘******‘k*******AW*****‘**#****R*W*****************

$sTCU~-189 vector
+Status address.

;Loéd the vector

3Disable the interrupt
$Clear the month

:This loop allows the user

" ito halt the CPU

sLoad the 1. address

sLoad
3the

smonth

jand

sday. )

;i the TCU ready ?
sho

s Load

1the
shours’
+and

sminutes., .
;Is the TCU ready 7
i1no

$Seconds are cleared internally

sDisable the interrupt




