
DULPHIN CLbCKIhG = CpNLkCL AND DICThIBUlIOh_
SPEClFILATIOh i '

| AuthOr”

f;Willlamibruckert

Oct 22,1976
'REV 1 - DEC.19,1978

A olagram shownlng the clock dlstrlbutlon schemc lin”*ai
51ngle Dolphin - processor 1S shown 1n tlgure l There are

two pos51blc sources of clocks. : ,

, _clngle processor systcm will normally use the 1nternal

VFG oo01llator wh1ch 15 locatelon the console.-~ : :

In a nultlproccssor system an external osc1llator’ w1ll'-

be uscd - which w;ll‘bc located somewhere 1n the- ysten but
not on the console. In- either case the nominal clock

frecguency.1s 60 MHZ. Thec Dolphin bus operates with a 30MHZ

clock'wbich 18 derlved by dividing the 60 MHZ clock by- two.

when two’ Dolphln' buses are’ connected togetlier witha bus

repeater, 1t 1S necessary that the two different bus ~clocks

have their true going edges occur at the same tlme..hlthout

phasing information 1t would be p0551blc for the. twc ‘bus

‘clocks to be 1lBu degrees - out bctwcen the two systems.

Therefore phase information 1S suppllod by the external
oscillator and maintained by the clock dlstrlbutlon logic.

The ou MHZ clock stream 1s altarnately. labled phasea4 phase,'

b as shown below. SR R TR ' | o
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1he master oscillator 18 a VFO tYpé””Withc*a'mflbmihgl*““"
contor freouency of 6U MHZ.» Thru & control r991°tcr on the

console , the oscillator's frequency can be varied from 50 to

U MHZ o 1n .5 MHZ stcps (thls corresponds to loading 160 to

140 1n the VEU control roglster) The osci1llator's output

~ connects to the clock control DLA The clock control MCA
provides the basic clock control functions which affects all

the clocks “within a single backplane. assombly.; The clock

',controj functions are: SELECT GSCILLATOR LCURCE (O}tornalv

“or anternal osc111Lor), CLOCK~ bN, CLOCK oFF HALE STEP, and

LURST 1HE CLOCK. 'The harowarc "will uUtomutJCle prcvent

selection off the exLernal oSc1llator af externql clocks are

’ not belng received.
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_ The clock control- chip, together with the clock
01str1butlon chips provide the capability to establish the

correct phasing of clocks within a backplane and between CPU.

clusters in multi-processor configurations. The Dolphin

backplane bus is operated at 30 MHZ. The phase information
‘15 used to 1nsure that both ends of a bus repeater always
clock on the samc cdge of the 6UMHZ <clock source. Bus

rcpeqtorC['clwayg clock on the A phase (phcse 1nformatlon 1s

-lequ supplled by an external osc1l]ator) : .

CLCCK lhITIALIZATILN - lhe clocks sboulé ’lirst be

turneuv off 1hen. the IlL logic should be used to assert
"RESET 1n &ll Chlpa which are to be initialized. The clocks

should then be turned on.‘ The clocks must then be turned

off and: thcn ‘RESET dtdssertnd . lhe dlstrlbutlon chips will -

B occlarc th@ flrst clock after reset to be an A phase clock ‘

CLOCK LONLRUL -'lhe CLOCR OFF functlon 81mply turns off‘

the clocks. The CLOCK ON function turns the clocks on. The

control chip remembers which clock phase WES output last and

insures that the next clock yroouccd will be of the opposite
phase. This distinction of phases at the control <chip 1s

only nGCQSSary on multi krocccsor conflguratlons. The EURST.

function outputs & specified number of clocks, clways ending

with the clock false. . The number of cycles tc be groduced

mucst be flrct loauod (how 1s not’ spec1fled yet). The BURET

function &lso- remembers which phasc was produced last anc

insures that the next falllng cdgc of opposite fgphase.

‘The clock helf step cause the LlOCk to advance 1/2 of a

clock cycle. ‘The clock must be in the false state before

thc clock can turned on or buroted. : : :

ICTRIBUTIUN -The clock 1str1but10n MCPS are’ Lsea in a
trez structure to provide sufficient fan out to reach every

MCA chip(sece diagram). The output of the clock control . MCA

1s feed to a clock dlotrlbutlon MCA. The olstr1butlon MCA

in turn feeds a second level of distributiocn "MCA's. The

second leével d1otr1butlon MCA outputs are the "clocks on &

module". The distribution MCAS contain the loglc to cupport
olfferent module reoulremcnts., : :

CLOCK olOPPlNG AND EKKOR KEFORTING -The level T clocksz
S are 'HOrflally “ou MHZ. The frequany of these clocks can be

‘modified for diagnostic ~and margining purpogeu;ii Thc

- freguency can be altered by changing the main oscillator'

frequency (5U to 7U-MEZ) ~by dividing- the osc1llators :

frequency by 2, 4, or 6. lhe clock stop, clock rate, burst,

start, etc. operetions affect &ll «clocks 1in the system.
Clock error stops -are only allowed on individual modulc,‘
clock dlotr1butlon chlps (1.e" only on level 2 c]ocks) . For
‘normal operation no clocks are. allowed to be stopped for
which the clock stop. could cause a bus message to be munged.”
or lost. Presently the only clocks which are allowed to be

=topped are in -the the P-BOX. 1hc M-ECX w1ll not be ctopped-

'lblnbe ’lt talk° dlrectly the bus.gfl Instead errors'
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informationwill be recorded in error registers 1n the

DISTK1IBUTICN CHIP FUNCTIUNQ - The «clock distribution

MCA 1is used to distribute clocks from the console to eack

module and from each module to each chip. There is only one

clock 1input pin per clock distribution chip. During normal

operation the clock input frequency will be 6OMHZ. = The

first 1level clock distribution MCA's <can be varied to

control the overall clocking rate of the machine. The

second level NCA's timing control 1s used tc suplly

" indavidual clocking rates for each section of 1logic. The

distribution MNCA provide 3 separately contro1lab1e clocking

units on eabh MCA w1th g outputs per unlt.

~ Phase 1nformat10n 1s no tranomltted from thc console to

each MCA. Instead, the 1initial phase information is

esteblished by reseting the clock MCA's thru the IIL 1logic.

Phace information can be feed into the chlp from an external

‘source. The IIL status bits control the socurce of - phase

“informution.

Each clocking unit w1th1n tho, clock distribUtiohv,MCA
has the following: : |

l. Symmetrical clocks for 60 or 3u MHZ clocks. All
clocks slower than 30 MHZ will be on for only 196

ns. »

2. A three bit clock rate input is provided. If K 1s

loaded, then the next clock will be cutput 1n

(N*16) + 16 n.s. Clock rates for the next «cycle

are sempled on the falling edge of output clocks

(thi1s 1s not exactly true they are sample slightly
before the ocutput clock - more detaills to follow).

3. 'The clock rete lines are parity checked. If the

parity 1s 1incorrectthe clock rate (n) 1s forced to

7. 
: .

4, ''he clocks can be specified as either 2 phase, iB,
-~ phase or next. The phase information is sampled on

every 1nput clock tic (nominally 60U MHZ). :



CLOCK ON | CLOCK ON RESULT
A PHASE E PHASE

FALSE FALSE CLOCKS TURNED OFF
(used for walt stete

-1.e. KL1U MB

FALSE . TRUE . WAIT FOR
| EY CLCCK

EXPIKE -

CLCCK ON

TRUE FALSE WAIT FOR

o BY CLCCK

EXPIRE-

CLOCK ON-

TRUE TRUE ~ WAIT FOR

BY CLOCCK

EXPIRE -

CLCCK.

TIME

RATE

THEN

NEXT

TIME

RATE

TEEN.

NEXT

TIME
KATE

THEN

5., There are four weys to stop clocks. The first
method was described above , that 1s declaring the
‘clock to be output on neither A or I phase. The

second 1s thru a EXT"A" STROBED STOP H input. This

signal 1s sempled approximately & n.s. before the

output clock. if true when sampled this signal

will prevent clocks from being output. The third

method 1s thru EXT"R" FIELD INPUT 1 or 2 H. This
signal 1s tied directly to the combinational output

gating. This 'signal must be stable whenever an

1niput clockis true or the output clocks will be

dilstorted. This signal must be asserted

approximately 2 n.s. before the <clock 1s to be

output tc stop the <clock. The fourth method is
thru the IIL logic . The IIL logic' can turn

~each clock. section independently by dssertlng

-dpproprlatc lNhIhIT SECTION blt.'

in uddltlon each MCA has jn'lnput'clock counter.
counter 1s four bits 1in length and readable only by the

off

wailt)

SPECIED

T0

CUTPUT

E PHASE

SPECIED

OUTPUT

B PHASE

SPECIED

TG

CUTPUT

the o

Thé
11L

logic. All second level distribution chips should always

have the suame value 1in the counter after reset..

IF o parity error 1s detected 1n eény section of a clock

distrikbution .chip &an error flag 1s asserted. This error

flag remains set until' the 1I1L CLEAR ERRCR signal

asserted. 'The crror ilag 15 not cleared by & KRLSET.

1S
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uha --The the processor and all dev1ces connectlng to
the bus receive = their c?ocks'_from one first level

- distribution chip. The memory array modules receive their
clocks from a bLCOfld alstrlbutlon chip. The skew for

modulus 15 as follow ' | . . | |

bAMh LDARD bhEW (l CLOLK LUAD PER OUTPUT)

DIST CHIP GUEPUT SKEW S ,550 N.S.
CLGCK BUFFER SKEW -~ 700 N.S,

CLGCK LOAD VARIANCE =~ = - 260 N.S.
N.S.~ CLOCK ETChH TOLERANCE ~ 50

.AME puAkD SKEW (2 LLOCK LOADS PER UUTPUT)

SAME BOARL SKEW (1 LOAD) ~ 1, 560 N.S.
DUAL CONNECTION SKEW 400 K.S.

. DIFFERELT MUDULE sanw

SAME BOARD SKEW (2 LOADS) 1.960 N.S.
FIRST LEVEL GUTPUT SKEW =~ .550 N.S.

- DESKEW ACCURACY ' .100 N.S.

COAX ACCUKRACY = .050 N.S.

DIFFEKENT FIRST LEVEL SGURCES
(MEMCY ARRAYS)

DIFFERENT MODULE SKEW . 2.660 K.S.
S.

DESKEW ACCURACY | - .100 N,

'CLOCK DISTRIBUTICN MCA INPUTS AND CUTPUIS - The inputs

and outputs erc labled ext"N". The "N" refers to the clock

section numbers. All signals are 1nputs unless otherwise

stated. » o - S
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is allowed to be cutput on the B phase.

Fage©

- When eilther INPUT 1 or 2 1s hlgh
" the output clocks will be.
prevented from occurring. This 51gnal
must be asserted within 3 n.s. before

~the clock was to occur. This signal

cannot prevent clocks from being

- output when the input clock rate has
-~ .a parity error. ~ N o

- Thls lnput 1= samp‘ec'
approx1mately 8 n.s. before

every 60 MHZ clock edge.

1f high when sampled the

";~output clock will be inhibited
‘ourlng thu ncxt 60 MHZ clock cycle

‘H’

- When true, &n output clock

If false no clocks'are allowej to

be output on the b phcse. Vi

H
”

‘- When true, &n output clock
~is allowed to be output on the A phase.
1f false no clocks arc allowed to
be output on thc A phgsc.vk
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Ulsu -EXT3 CLOCK COUT
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- Ul06 EXT1 CLCCK RATE
U107 EX%1 CLCCK RATE

Ulos EXT1 CLOCK RATE

Ul22 EXT2 PARITY H

Ul23 EXT2 CLCCK: RATE

Ul24 - EXT2 CLCCK RATE

U125 EXT2 CLOCK RATE

- U139 EXT3 PARITY H

U140 EXT3 CLOCK RATE

Ul4l EXT3 CLOCK KATE

.UléZ'“,-EXTJ CLOCK’KATE-

| 11teral o

.test pdge 2/ L
11tera1 ' :

G109 ~ -EXT1 CLOCK CUT
Uullo -EXT1 CLOCK OUT
ulll -EXT1 CLOCK CUT

Ullz ~ -EXT1 CLOCK CUT

U113 -EXT1 CLOCK OUT

Ull4 -EXT1 CLCCK CUT

Ulls ~EXT1 CLOCK OUT
Ulle =EXT1 CLOCK OUT

U126 . -EXT2 CLOCK OUT

Ul2y -EXT2 CLOCK OUT

Ul2s -EXT2 CLOCK oUT

U129y =~ =-EXT2 CLCCK OUT

Ul3v -EXT2 CLOCK OUT

U131 ~EXT2 CLCCK OUT

U132 = -EXT2 CLCCK OUT

‘U133 ~ -EXT2 CLOCK OUT

Ul43 -EXT3 CLOCK OUT

Ul44 -EXT3 CLCCK CUT

U145 -EXT3 CLOCK OUT

Ul4eo ~EXT3 CLOCK GUT
Ul47 -EXT3 CLOCK CUT

- Ul48 =EXT3 CLCCK CUT

Ul4s ~EXT3 CLOCK OUT
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nd
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= These group¢ of 51gnals cupplles
the minimum amount of tlm@ to:

occur before &n clock 1soutput.

—~OUTPUT'QIGNAL - These are the output

ClOCko.'
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U153

U154

U155

Uls57

EI1
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-CLCCK IN H - This 1s the common clock input
- . ~for all sections. |

CLCCK ERRCR H - - OUTPUT SIGNAL- When true this signal

- indicates that a parity error was

detected on one of the sections clock

rate input lines. |

DIAG DATA OUT H
DIAG DATA IN H | | S
DIAG CLCCK E - - Standard 1IL diagnostic lines.

EXT PHASE A NEXT H - External phase information input.
| B | 1IL status bit CLK7 EXT PHASEL must

be trueor this signal will be 1gnored.

DIAGNOSTIC STATUS BITS

Gu

vl

G2

U 03

u4

- CLK7 INHIBIT SECIiION 0 H - Disables clock outputs from
section U. ’

- CLK7 INBIBIT SECTICLK 1 H - Disables clock outputs from

- section 1.

- CLK7 INHIBIT $ECTION 2 H - Disables clock outputs from
section 2, | |

- CLK7 EXT PHASE L - When low the EXT PHASE A NEXT H
si1gnal will be used for phase information rather than

the MCA determining the phase information internally.

- CLK7 CLEAEK ERRCR H - Assertion of this bit while clocks are runnine

wlill clear the CLCCK ERRGCK FLAG H.
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