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CHAFPTER 1
INTRODUCTION

1.1 INTRODLCTION

The EW11-K i3 0 duul programmukle reni-tine clock eption used in PEP-11 Unibus cempuoters, The clock
Ttk nres inchde;

Clock A

16-bil counter

16-bit prugranimable Frese /Bulfer repister

Four modes of operation

Two exlernol wopuls (Sehnill trigger)

Fighl clock raies, program selectahle

Five clock frequencies, crvatai concrolled For accuracy
Synchronous to externu] evenls of provessor wolions
Program-companhle wick [PSEW

« ¢ # 2 uw = % &

Clock B

E-bil cownter

&bt proprammahle presst cegister

Beprated intereal mode of aperation

Jne exlernul iopat (Sebmitl i0geec)

Seven clack rates, program selectable

Fire clock (reguencies, coystal contoolled Tor ascuracy

LI GEMERAL NESCRIPTION

Cloack A is a 16-bit programimahte real-lime clock, which can accoracely meisan: and cowne intervals of time and
events. It can he wsed for proccssor synchronizatinn tn external evencs; genceace cyvents, auch as an & 7D con-
varsion at pragrammed intereals; and gonerate cvenis synchronized to an extercal cvent inpot. Clock A s con-
trolled by the A Scatus Register which consists of enables. Baps. and made and rate selections.

Cleck A wperales 1@ une of fouc progrmtrable wodes; Stngle ingerval, repealed intervil, extermal gvent liming,
and external cveat timing from rera base. Clock A can be program aelectsd to operate at one of eight ciock Tates.
‘The clock can operace (rom one of five crvstal<cootoolled Cregquencies (13 e 100 kHe 10 kL, 1 R wnd 100
ey wn excscnal (Schmitl Lrggeer Onel iopul. line feegquency or the averflow of Cleck B Gallowing o Turther
ditnension in Clock A inputl lmeguency selectioos),

Clnck Bisan &bil pivogzammalile el -time clock which enm accuraly time inlervals or evenls, Dcan be used for
Rencesting interrupes al programmed intervals, far gencrating events (such as an A1 coaversion) at program-
med intervzls, o tnorovide an inpun Frequency o Chock A Clock B s contralled by the B Scatos register which
wornsists ol aps enables and rate selection. Clock B operdtes in ons mods: repeuted intarval mode. Clock B ean
be progr:nn selecled o operate al ong of seven clock mates, ooe of [ve copstul-contraled lreguencies (1 310, 100
kHe 1OKH, | EHand 100 1123, line fregeecy or exlernil (Schminl Trogger Thoeet inpul, An eighth selection is
wicd as o stnp Trequoency.

1-1



The KW I1I1-K has rhecy Seiumi tougeer inpets which heve theeshold and slepe vontrol.

The KWLIL-K, when used in coajurztion wilh an A& /T3 converter whish provides Tor un exlernel A 7L star, has
LAz ability to pectorm sampling or 2 high Freguency repeticive analoe signal at effeccive rates as high as | WMHe, &
block disgram of the KW11-K iz shown in Figure 1-1.

12 T'HYSICAL DESCRIFTLION
The BW1L-K 15 packaged on o single M7025 bex module desigred for vse in one of the center SPC slows of a
T or TR LI,

1d FIWFR REQUIRFMEMTS
The KW LK uses +5 Vde ar 2 A {max).

L UXMBUS LOADING
All Unizus hines are one load except tor data lines 02 throogh DF, which are tweo Unibos loada.
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CHAPTER 2
THEORY OF OPERATION

2.1 CLOCK A

21,1  Counter A Repister

Closk Counter A s o 16-bit programmable up counter. Dacz is loaded into the regiscer frocn the A Presel S BulTec
register. Clock A can svochronize to the processor which allows the user w read Counter A while Clock & s in
uperalivn, Counter A hws an overflow which ocours when the count scquerce gocs from all 15 Lo all Ds, Lhis
averflow s wsed Toe varicus fingions {Pacugruph 2,161, such as celoading the counder wich the contents of the 4
Presers Buffer. Whenever the A Prosct/Buffer i lnaded and Clogk A s dispbled {Counter A oot conmng}, the
ne® A Prewer/Buffer daca is aleo loaded into Counter AL Since the counter is an wp-gounier, 35 cumplament
preset walues angg) B yued,

2.1.7 A Pressr/Buffer Repister

The A Presel/Bofler Regisler is i 19-bit regdster, Lo is used ta hold Councer A% presst value during modes Gar 1.
Each time Cownler A Owverllow vocurs o these modes, Counter A 5 reloaded with che concents of the & Pre-
set/Butfer. The A Preser/Buller s used us 2 bulTer lor Counter A in modes 2 or 3. When Schmitt Trigger Twao
voeuTs o these modes, the enatends of Courder A s leaded inlo the A Presel/Buller Reguster.

When using Aug-Inerement, the A Presei; Buffer contencs (which is in 25 complement binacy)] is decremented
gach time a Clack A OwverNow aviucs, so Lhal the subszquent intervul is one counc longer than 1he completed
interval_ (Paragraph 2.5

2.1.3 A Siatus Reghster
‘Lhe A Status Register is a 16-hit register used W the cemrol Cluck AL 1L consisls of Qugs, enubles, und mode and
rate selecriona (Paragraph 31.3.1 ).

214 Mdes of Operation
Clock A Tas four mades of opecatiens which wre controlled by the A Stutus Register. 1gare 2-1 illustrutes thess

modes in flow dizgram form,

Mode 1 i5 Hingle Incerval Wode, When Clock A s enabled o count sialus bat 5, Counter A will couot crom the
preset value to overflow and scop. The overflow can he used 1o generate animtecrupt W the processor ansd cuo
EEMETdtE 4N eXIernsl event.

Mache | iy Repeaiad Inlerval Mods, When Clock A i enabled to count. Coonter A will count fram che [reset
value o averflaw, Orerflew will peluad Coonler A weth tbe coolents of the A Preset /B ufler Reprizier und contin-
uz eounting. The overflote can be used o generate an puegrrapl uy the prosessar ol generisls an eslemnal evenl.

Muode 2 s Extecnal Event Timing Mode., Wher Clack A is counting, and if a Schmitt Trigeer Twn (3T2) evenl
nozurs, the coneols of Counter A& ot the cime of 572 is Toaged into the A Preset  Boffer Register. The counter
condnues oo el and dues oot slop woldl the Clock A Counter enable (acatus kit 0] is clear.
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A Qverflow can generate an interrupt oo che processor.

Muonle 3 15 Exizenal Evenl Timing from cern bage mode. This mode is similar to mode 2 eacept when the 312
evEILL Ounrs, the eoanier is cleared oo all zeros after it is lnaded into the A Preaet,BufTer.

215 Clack A Teermopts

There c7e two ways ta cenerate interrupts. Firsc, i the Mode Flug Entecrupt Loable is se1 {A slatus bit 6], an
incerropt will oe cenerated i an A Overllow occurs o modes G o 1 o iFan 8T evenl occurs i mosdes 2ar 1, 4
Overllow can generate terrupls o modes 2 o1 3 10 juimper W2 s o place on the MTO25 module. Seceond, if the
ST lmierripl Frable s sel (A stiius hae 1Y, an meerrupl s generated il Schoitl Trigees Ore (5TL] evenre ocours.

L.le Clock A {Iverflow

Clock A Overtlaw is the carry owrput of Counter A, It oocurs when che connter’s coont seguense poes Crom alk 15
o alk Us. In modes Uor L tae A Overllow is used Lo lowd the conlents of the A Preset s Buller Register intn Coanter
Acand s used (oosel Lhe Muode Flag UAcslatus it OT) IEjemper %0 s i plage on the MTOLE modole, & Owerflo
will a2l e A Chegrflow Flag and penerate an inlerrup? a7 the Mode Flag Taterrupt Faahleis set. T jomper W2 is
rerceed, cthe KW -F overflow logic bocanes compacinle with the TRSKW,

A Oreerflow i weailzble on the HESE 150 conneecor and oo w FAST-OMN TAB for exiernal use, The A Overllow o
renimesd A Lveol Oul and can be vesd o slacl exlemal evenls, such as wo ASD converson. The FAST-ON TAR
can be used oz inlernel comopuler senosclion to the AD11-K oplion.

217 Muwle Flag
The Mode Flag (statos hit 071 s wsed o sigmiy chae certain events ocourcd wichin e KWI-K. Tn mode O or 1,
this tlae sets when an A Ceeerflow occora. In mode 2 or 3, this Hag seta when Schmitt Trigeer Twao (81°2) event

oorurs. Secling the Mode 1 lup senecutes so cnterrupt o the processor if the & ode Flupr Interrupe Lnuble is se1 (A
shaabus i g,

2,18 Clack A Rare Selecton

Clock A can he selecced by the & Sacus Regiswer to ograte inoone of eight tates; one of Tive eeystal-conrollzd
Trequencics (1 MHz, K XHz, 10 kHz, | kHz and LH) HZE, an gaeernal fraguenay (Schamitt Triggers Orsel, line
Trequency or Clock B's Ovarflow race. 77 the Feed B o A is qet, Cloak Bs Overflow iz used as a clock eate. 1 the
Feal B 1o A s ol sel, Lhe tale boe is used ws o slop rale,

12 CLOCK B

211 Clock Counter I

Clack Countes B s wo 8-kt progrummable wp counter. Data is lowded into this councer from the B Preset
Repister. The coenler sao be cead ooly iF Clock B s enabled (B stulus 51 00} wnd rece D is salected.

Covter B fs aooverMew which ocoucs when the count segquence woes from all 1s to wll O, Uhis overlow iz used
Foe waeiois functnns (Pavageaph 2 240 soch oy reloading the cowents of B Presel Register inta Counler B

£22 B I'reser Repister

Cliwk B Presct is mn §«hit repister used e bold Counter B's presst valve. Each time a B Overllow cecurs. the
cvarlenis ol The B Trreser iz looded o Counter B

1.1.53 B Sriatms Regiscer

I'he B &turas Begister i o 10-hic regiscer wasd oe concron Tlack B To congists of flags, enables, rate saleciion and
maintenanae [Paragranh 33,10

2-3



224 Clock B Overflyw

B Owerflow is the carry culpoc of Counter B and gecurs when Cougler Bls oo seguence poes fTom adl 15 we all
&, [Fehe Incerrope Enable is st (R atams hicn), the overflng generaees an inceeeup 1o The progessor, B Chees Tl
sers the B OQuerflow Flag (B starus bit 071 and is avaiialde on the 770 connecter (B Begnt Copal] Tor staning
exiernal eveniz.,

125 Cleck I} Rabe Sclection

Clock Bocan he selected By the B Stawee Repister 1o operate n urze of seven cutes; one of [ive crvstal-eontrolled
Frequenzics [1 M Hz, 10 He, I0YHe, 1 R Hyeamd 100 176, wn exlernal lrequency (Schemal Trigger Thees). or line
Frequency. An cighch race selection is provided o5 o stop Fegquency,

I3 CREYSLAL-CONLRULLED OSCILLAFOR

A0 MEe 120015 copstel-contoulled vscillutor is used in both Clock A end B. Divider networks in each alock
wenerale | ME 1D kT, 10 ke, 1 ke amd 100 [e Clock A's divider network can svochronize 1o Scamite
Trigper Chog il The Auto-Tugrement bil §T 2 las b (Y 15 sen, Clock B's divsder oetwark cun svochronize Lo
Sehnull Trigger One if both Anta-Tecremenc amd Feed B e A (B stalws hic O3 bas sre sel,

The 20 MHzr is acso wsed to generate timing poises 0 synchranize Clock A o exernal cvents and proccasar
aperacions. Clock B becomes synchronows if operating in both Auto-lnerement and Feed B to A modes of
Opsracion.

Xd FEFD R TO A MODE

When Need Boo A 0B slaves bil 93% % 2o aad Clock A s selected For e 0 e overMose nf Cownter B s waed asa
click vple foear Clack AL T the Feed Booe A bs nol set, Clock A rate O can he ug2ed a2 a aeap furction. Clack A
shoadd fac he aperating when changing toonr from this made of operazion.

This aperaton zllows Clack A o have more programmuble frequencies by selecting Lbe approprivle cile snd
[reser value for Clock B, For exumple:

10 the B Counter presel vulee s osel Tor o coonl of 2 aosd aclock rale of N0 {rle selection 2, 0he B Overflow
will pogur al g Freyogney oI 50k Hr, Thus, if the Feed Boo A modeis secand CloeX A s ge2 0n far 4 race selection
ol 0, Cooncer A wile e iscremerced at 30 kHz (Fiaurz 2-2].

. - 0oL da A -
11— 0o
a e [ ||-.-.‘.u-.|1r|.l:r.-.- | ) S
oot L- — ro LJEIEHEY 4 opeagz
sriruson 33— RO : | JHE-ZETOR 2| FRilW
10— T _ [ . 2 ORUITE N UL o
i— B FIE3ZT [F Cl
el— ITE,, -2 gl
R
3 ETATUR a STLT.JF
LELELT ZE _ECT
neos FRTE o
s

Figure 2-2  Fzoid B o A Block Dagran
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1.5 ALTO-INCREMENTIG

When the Auro-lucrement it of the B Status Register (hit 4] is set, A Overflow will decremcnt the contenss aof
the A Proset;Hofler which is in 25 compliment hinary. A Auata-locrzment operates only in mods O (Single
[npereal mnded, In mode 0, ahen Clack & is enahled (A scatns it O0), the A {Counter counss from a rreset value
te nverfow and soeps. The & Overfiow decremenes the A Presels Burfer and reloads Counter A with the new A
Proset S Buifer value, When Counter A is re-enanled. the overflow will oeeur one clock pulse later than the
previous overllow. thus mereusing the Single Loterval,

This made af aperation iz exemplified in conjunction wich an ATy eonveroer sampling & high-Freguengy repels-
tive wavetorm to achieve a hicn eftective sampling rate (op oo | %THz) By allowing Cloek A to staso counting, o
uo 311 eveot, initially setoing up the A Preset/ Buber for a counc of -1 tar | MHz sampling, and selecting mnde
and male [ 0L BME, gach A Overllow will eocur | psze Further into the repacisive wavetorm seachronnus (o the
3T1 event (Figure 2-35 Lhe & 7D converier uses A Overflow 1o initiate o ¢onversion.

- s A . — - -
£71 THRESRSLL \'!. / " - 7 ; lﬁ-., :J,e-"
STI INFUT _ ) ; R | ; ! .'"f ] ;
CHLEA TR AsD TRRITI ".']\- ! Y i \\ f A, 7 b ¢
' ! ] ;
AN N AR
TR S.TPE L — H r — T T —
] = LR R L1l A0 RN
1 LWERE LW ) ' . LI ¥
IZGUSES &M 473 SANF_EI S _.1 [ - |..._ Tuwat > e 4] P
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. ]
WP 5 ITE 'L ! :

P HLA ol -

: :
“eme AFAHT "'_ &

-
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Figure Z-3  Usiar Auta-Incrementing to Sample Repetitive
High Fregueney Wavelor i0 & 7D Converter Applieatinn

18 SCHMITT TRIGLGERS (5T1, 512, AND 5T

BT s wsed In sl Clogk A's ounter if 5T1 enable Clock A (A giates bil 135 iz s 15 vsed 28 a counting fanction
i Clock A rate 05 selegial; s usal Lo 2o 511 fap; and I8 vsed 1o geserale an imterriepl i the STL Interrupt
Farhie (& starus bic 14} is we. ST s syughruniced Lo internal clock timing @ within + | geey azl re-desigoaied
FTTL 1T used i the Auto-Increment mnds nf eperation, 511 15 synchronized to wichin #0 nsec, A sLnLs e lion-
nired 5T1 15 avuilable at che HASE 10 conneetar amd a1 & “1AYT-0MN™ TAB. The TAR can e used for jnlenw)
camfiler vonnestion ta the A DL-K C12-Bit avelog-te dipiul-converter).

ATLis usenl by Cluck A in medes 2 and 2 for clocking the conlenls ol Counter A into the & Preser/ Buffer and
aeting the Mede Fliagg 1A siwtae bit 7). 512 is synchronized 10 inerssd clock liming 1o wethic 1 esee and re-
designuted STR2 STPR 05 available ol (ke Ha52 1,0 connector.

STHis uged by Cluck B as 4 clocking fonetion i Clogk B orale & is selected. 8T3 32 availahle at the TIESL /0
connector.

All thres Schmict Triggers have un input operating range up 1o % 15 ¥, jre vperationul up to | MHz, and have
threshold contral, slope scleciiun, 110 K inpet impedanee and 0,3 ¥ 202 ¥) of input hysteresia. Fach of che
achmite Trigger culpot Bnegs war drive ) ma und sourze 10 A &2 +3 %, lepel voltoee should nar esceerd 430
¥, The Schmitr Trigger inpul vircuitcy is shown in Figore 2-0, The Schmtill Triggers huve a salder jureper
(Pacageaph 2.9% an their inpos whish wllows TTL inputting (0 16 43 ¥}, Pratection s provided ta £10 ¥, A
Tusenhle resictor will open if the input vollage excesds £10V {Figure 2-4).
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L7 TIHRESHOLL COMTRIOL

1L, 512, and 513 have threshold contrel ower un inpuc cunge of =13 Y. The threshold fine of sach shoold range
Teom Do +1 Y wod must noel exceed +3 V. A threshold voltape souree (=3 ¥ at 3 mA max) is available and
shonhl be veed g ghown e Figuey 225 Fyure 2-6 showes the relusionship between input voluage to the input
Hhreshald vnliage.
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38 SLOPE CUONTROLL

8T, 12 and 5172 have alope conirel, LT Lhe respertive slope line 15 gruunded, the Sehmite Trigger pulse will aocur
nn 1he positive slope of the inpee signai, depenuding on threshald sexting ¢Figace 2-71. 1 the respective slope line s
left wpen {fualingt, the Schmitt Trigger pulse will oocur on the negative slnpe of the input signal, depending on
the threshold sexling, (b ypure 2-7). Figure 2-8 shows o method for conteolling the slope lines.

THIEERG.. I f ﬁ -
S3AMI T “HiGEE e h

I I

10 70 TWE ELIFE

ST

SEHHE 1 TRIGHER IN7)T — I
1A SHI LD HELT —
3TFI + £Tpo —| i |_|

* - I-— usa I

ETE —— | L

b MEGATIVE 3l Lv'C

1242

Figure 2.7 &Rehnvi? Trgger Slope Relationship

o]
I
=1



[ MBS LEZR EWD

J- .
et I I ,‘:-,.:-l e e s

N
SS0%E 2 { - . e T
i 3 ‘_:,:,. - ™ e

FINFITER 330ML X

i
I
I

[P

Figure 1-8  Soope Tine Coplregl

1% SWITCHES, JITATERS AND CARTING

Sirgl: paleyaingle thenw switehes it swited packs are used Lo chinge the register snd vector eddeessing of Lhe
| I-K iPasseraph 2.0 The aw:ech idencifications for the address ines and wectonr lines e yted in Tailes 21,
2-2and in Fignre 2-0. Beaierer uddress lines are switched (M for a logical {; vectar addreas lines arc switched O™
far a lomizal 1.

[dn the MT0O25 there are solder jumpers which ang oaed bo select variows funcions, These funstions are described
i Tabie 2-5, Ube Jocstions of these jumpers on the M7023 module wee shawn in Figure 2-3,

A TR, 40-pin T4 wrll ewteer foviled on Ui fep oght of The MT025 models, s wsed for inpotting and oul-
pulting sigaals. HES pin desigmations are listed in Tale 24, This T/0 corpector accepts o ROCMEE ype coble or
cquivalent cahle with an H&36 connectar. With & BOORR cahle, the KW 1-K cin be cannccted 1o an HI22 sercw
terminal diatribution panel {Figure 2-10].
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Tabk 2-1
Addresa Lioe Seleetivn

Address Line ' Switeh Mentifssiian
i . .. -

Als 5 Sut szleetnble
Ald Mol selectable
Al MWl selecranle
A7 S

ATl 52-2

AlD 52-3

ANg 52—4

AlS 52-5

AT 2

ALl 17

AlLs 2k

AUH 234

Anl Mon selectaz]e

AL ' beot solocralle

il Mear selectalyle

A0 poal srlecialle

[BINK
Dos
L]
Ll
[0

Wector Lanes

Table 2-2

Yeeror Line Seleciivn

Switeh Tdentilic livm

&)--3
514
b I
bl I
5101

Talile 2.3
M7M025 Jmpet Lsape

Jurnper Ideotificarion

Ll

w2

W

Wd

W5

Soumalorsd Floeemend

Description

———————

15

L

acT

T

- Pennws crly iU EDL-110

ur 1S withous a KELLL <xptinn.

Thiz joeper alleaws A Orerflos

to omennl s olermpts i all

rzdes amd Giosen A Ve e
Cag. Remowve lor coreplole

LPE11 Comptahiliy.

Thais owaper. 137 in ples,

zllorwes BT 23 aceept 1T

I TN

This jonn s, ir i alacs,

allvws AT oo acee 2t TTL

irnels.

Lhis jarizen, i poace.

illoawes & 15 i azeepr TTL

npuiis.




Tahle 2-4

HAE54 Pin
HA 54 Pin Siznnl Mame
o Laizialzs o por
1. T3 output
i) Theeshrald ® inzot
E dlape 3 Cup
T Gohrrdtt Prizeer 3 ingut
W STPZ ezt
! Threslnld 2 inpul
7 Sloze 2 input
ItH Selunant Teigeor 2 npas
1111 ATEN inmar
Iv]s I hireshichd 7 isgei
1] Slope 1 inpul
LL hTH | 'I'ri_v|_l;|:r 1 izl
kM el drive
RE Line equency il
TT B Lvens outpen
L A vent oatpu

AC B H K M.P,&, 1
W.¥. AA.CC. EE, HH
K. W, PP, 85, 110

210

Computzr Grouns




.

3

i

5
-

—— i

YE”®

rrI!

TR

Figare X-100 H322 Dvstribution Penel

2-11






CHAPTER 3
PROGRAMMING

31 RECISTER AND YECLOR ADDEESSING
Register and vector addresses are conligured pooc lo shipment to g standard configucatian. but may be changed

by meanys of switches on the MT023 ioodule, Parugroph 2.9 Jescnbes the proceduce For chengng the register and
vector addresses.

The KWI1L-K haz o Qualing address e allow 1he use of more than one KW11-K iou system or o wvuid aoy
dewige adid resy aogiFlicts with other oplions. The rogister wdd ress i feledted by swilches on The MY25 module
representing address lines A 12 through A5, The scandand register gyddresses selecied for The BOW DK are;

Clock A
A States Reister B T
A Rielfir Begiser /W : 00
A Comontes Begiauer Readd anly 10430
Ciock B
B Suatns Repisies KW TIWAZ
R Buffer Regigesr W T
B Conater Repister -Read anly TTM G

Tl wector adidiess s scicered by swilehes oo, the WS module representing vecler hnes | Unibus O linese D08
theough TI03, The standard wector address for Clock A is 3ddy and far Tlock B s 354,

12 PRIORITY LEYET

The MT2E j2 nermally shipped wich priarity level configuracicn BRA; thia Tevel may e changed by replacing the
jumper madale wa that of another tevel.

13 REGISTERS

3.1 A and B Status Registers
The Sutus Fepisters ace illustrated in Figure 3-1 and deacritsed in Tahles 3-1 aed 3.2,

322 A wnd B Counters

The A Counter s o La-bit {waord-orienied) counter and is illuscrated in Figure 3-2, This counler is & read anly
regisler and cun be resd while o operution.

The B Counter iaan 3-5il {low bvie) counter and 15 iustrated io Figure 3-3. This coonter ig 2 read only regiscer
anck 2in ke orend enly when the counler 25 oot enabled. 1f aperuting in Feed B wo A and Auta-Tncrement, the B
Courcer can be read while wperating,

31



Tabk 3-1

A slatus Begister Bit Deacciptions

Functemm

H11 Flag
L heLerrupl
Faahls

11 lazble
Coorer

Mode

Wiple Flim
Made Llag
[ntzrrupt Lnable

A& bvar Mo
I'law

11

12

[—08

1

Frecription

This tlag sets whea a Sclunut L Trigoer one {5T1) event or 2 maintcnanae:
ET1 hay ocouered.

This etatua hit crebiez an ptcnoape oo be geaxated O an 3T edant
has vezicrsd.

Tluie etotus hit cpablea the Cirabls Connter A dalatus bil ) o o s
when ae BT eveat has aecanred.

Fur mainlarinese purpise-, Lhis slzus g1l PETHMIES AN X1 event,

o mginlemange purpeses, this status bt menscites o | Ml le-clock
ulse in Clock 4,

For maintenaoes purpoacs. this sterus kit acoeraice an 8T2 ewent.
Theas meads bits selecr the mode of eperaan of Clock A

Saapiy Dntocval mesds — Cowrer counts Erom poroscn valas oo cveetlo,
2:4a Mode Flap, sets Coresflowe Flag il jumper W2 iz in place), and
atopa. Qwerllow peocratea A Bweat Qutpat.

Bepcated loteoval aode — Countor counts rom preasi value (o
ovzrtiow. sets Mode iap, sets Qvecdlow Plar (G0 W2 s in wlacs ),
trarsiaes burfer oo counter Tegiscer and begins again. Owerlos
purieTill oy A s Clotpul.

Exzerma] Frvent Tine moe  The counien 13 lies rumming at the
seleciesd minle s a pulse orn Schoiol Trizee:s Lwo transfcrs contents
ul thy cuusiter regisler G L baiTer cagesla s, sets Mode Flag, and

v Lrines G Ling,.

Foclemnal Fvanil Tame wuwde Tiocn Zera w8 — The couater is Pree
tunriing gl Lre selectel vace and a pulas from 5T2 trapstfors contents
ol sounner repis ler o helTen ceglacer, sc02 Mode Flag, lears 1he conler
amd comdimdes cunnl i Frorn 722,

This srarus Bt sers on Osverslowe or when o Counler 1 Sufier ranstsc
[T i

Thls status it cnables an nrcrrupe to be penecaer when The Mode
Flilp, wals [ Latus it 7

This status bit sy when an oven Mo oo Corneer A ocoara, (L
jamper W2 s insralied),




Tahle 51 (v
d Sephas Register [l |}'E'§{'rj|_'l‘|il'll15

Functic L] Lezscriptinn
Hile ok i These by bily selecn 1he Tals a0 whisk Clock A& operines:
i 1k az i Llasck &
0 0 a uoate i BAOeiT e
0l H| L | MHz
il I H| | M KHz
0 L L 10 KHz
| a ] 1 K1z
; | ] 1 100 ELz
: | L a LTI
| i | Linc Freyg.
Loaale Couatar A L) When Lhiz stacus bis s <el, Closk A i znalled oocoanlan the selac Ll
mites This il 15 21 by zither the sl register or by gan 411 =ven
and 511 Enahle {hit 13},
MG MY TE LIW 0TS
BT 14 13 Iz " I o8 98 | 0T e By 94 03 GE oo an
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IN~F 71 =T s FLAG LD Al CMTH
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Tuble 3-2
B Starus Regisoer Bit Desceiptwi.

Fanetlon Eir [ 'I:Irx-l_'ri!|1|i|:u1
e o —_— e
Meinlenance 11 Thiz sratua it disahles the | MHz cacillaloe rChack A% which s sl
o i aie the other sy leonn-oliad fegueneisg o Uk, A,
Mulroenanos 1 Foocactenznce prrsesss, s st bl penerates 2 Clock A
1
| iniemapl .
' 1
Maimicraao: oTR | Fiu -m'vder ance pargpesees, chis statos Lic aeneacs 2 Clock B
' B
: | iNTETEL .
| :
B Creerflea g+ 07 I Thes slatws kil sels werszn i operflow Eeom Counoer 1 cooucs
, i
L el 1 G Thiz gizous Bt wnakiles an inlemupd L b= eenerniad wleo g BTl
Iriterrun! Froble ' A
! 1
Fomd B A 'ous IT Clleach A B selected For rate O <l cmeifos o Closk % s nsed oz Ue
. clicking Freaveney of Clock AL
| I
At lzigm=nl : 111 . Whien 1his «lurus it e set, Budter Beeistoe A b olecierented iy
Moy . e plemene when an A Oescflooy ceoues, Whait ain 5T2 carours,
I v drernul KWL clock simire is synehoomnzed 1o 1.
Kirl= Lo These sialus Difs cnazle e el a whizh Cleck B s we aacace:
1
1 1
. R T F 2 L Clieck i
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. 1 0 | i 1 Ml
\ . £ 1 L FLEEE AR
‘ ] I 1 O KLL
. L u L 1 Kllx
| L It | 100 Hx
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133 A Preser,/Buifer Register and B Preset Register

The A Prosct/Butter Regirer s a 16-bit (word-ariented) register and is sllostrated i Figece 34, Thay tegister can
b wrizen into or read while Clock A is tn operation.

The B Preset RBepister s an 3-bat (Jow byie) register wnd is illvsleared in Figwre 3-5. This register can he written ar
revd, but not while Clock B iz in opeeatien,

Lk L& I, b 1z " 10 L:EI | TE .'-'.'l 0 o |_Ifldl 23 | oa Sl oo
(PR S S S P ,,-MMJ
I 20=C

Figure 34 A Presa Bulfer Register
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Figure 3.5 B Proset Remsier






T OUT O DOATE s LINE

KWl 1K Reader’s Comments
(Al PROGEAMMABLE

REAL TIME CLOCK
USER MANUAL

Your commenits and supgestlons will help us in our continuous offart te impreve the guaiity and usefulness of

our poblications.

What is your general reaction tn this manual? In your judrment iz it complele, accutabe, well oranized, well

written, ot 15 it casy o usc?t

What foatancs ate most uscful?

What faulls do vou Nind with the manoad?

Does this manual satisly the nesd you think it was intended o satisty?

Dhres ik satisfy your nesds? Wh?

Would wou please indicale any lactual ermors you have found.

Please describe wour position.

Neme Oraanization

Slreet Drepartiment

City Stage Zip or Country
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