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A 01agram shownlng the.clock dlstrlbutlon scheme in a
51ngle Dolphin ~ processor 18 shown in flgure l There are
two pos Slblc sources of clocks. :

; ;;Lngle processor system will normally use the 1nternal
VFC uu01llator whlch 15 locGtei on the console. '

“In a ﬂultlprOCLSSOI system an external osc111ator w1ll’
be uscd which will be located somewhere 1in the system but
not on the console. In- either case the nominal- clock
freguency 1s 60 MHZ. The Dolphin bus operates with a 30MHZ
clock wklch 1s derived by dividing the 60 MHZ clock by . two. .
wWhen  two. Dolphln buses are connected together with a bus
repeater, 1t 18 necessary that the two different bus ' clocks
have theilr true going edges occur at the same tlme. W1thout
phasing information 1t would be possible for  the. ‘twc ‘bus
‘clocks to be 1lBu degrees -out between the two systems.
Thercfore phase information 1s supplied by the external
osciliator and maintained by the clock dlstrlbutlon logic.
The ou MHZ clock stream 1s altnrnately labled phase VR phdse
b uu'unown below : ,
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. d4ve master oscillator 1s & VFO type ~with ~a rnominal
contﬂr freqguency of 6U MHA. Thru & control register on the

console, the oscillator's frequency can be varied from 50 to
v MEZ 1n .5 MHZ othS (tbl" corresponds to loading 100 to
140 1in the VEU control register). 'The oscillator's output

~connects  to  the clock control NCA.  The clock control MCA
provides the bosic clock control functions which affects all
the clocks within a single backplane assembly. The clock
~control functions are: SELECT CSCILLATOK  SCURCE  (external
“or internal oscilla tor), CLOCK- QN, CLOCK GFF, HALEP STEP, and
LURET 1THE CLOCK.. ‘'The hardware  "will automaticaly - prevent
selection off the external oS scillator if external clocks are
rnot belng racelveo.‘v - CROE R :
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_ The - clock control chip, together with the clock
distribution c¢hips provide the capablllty to establish the
correct phasing of clocks within a backplane and between CPU -
clusters in multi-processor conflgurat1ons.,, The Dolphin
backplane bus 1s operated at 30 MHZ. The phase information
‘1s used to 1nsure that both ends of a bus repeater always
clock on the same edge of ~the 6UMHZ clock source. Bus
r;pethru always clock on the A phase (phcse information is
always supplled by an external oscillator). :

CLCCK IhITIALIZATIbN - The clocks sboulé flrst be
turneuv off. 1hen the 1IL logic should be used to assert
"RESET 1n &ll chlpo which are to be initialized. The «clocks
should then be turned on;: The clocks must then be turned

~off anag then RESEL deasserted. The dlstrlbutlon chips 'will -

'_oaclarc the first clock after reset to be an A phase clock

CLOCK LONLRUL - The CLOCK OFF functlon 51mply turn° off
the clocks. The CLOCK ON function turns the clocks on. The
control chip remembers which clock phase was output last and
insures that the next clock produced will be of the opposite
phase. This distinction of phases at the control chip 1§
only neces ary on multi procecsor conflguratlons. The EURST
function outputs & ‘specified number of clocks, always ending
with the clock false. The number of cycles tc be produced
must be flrct.lOaUOd (how 1s not specified yet). The EU
function &lso: remembers which phase was produce& 1ast anc
insures that the next falling edge 1s of opposite phase.
‘The clock half step cause the LlOCk to advance 1/2 of a
clock cycle. The clock must be in the false state before
the clock can turned on or bursted. L ,

LICTRIBUTION -The clock dlstrlbutlon MCAs are: Lsea in. a
trec structure to provide sufficient fan out to reach every
KCA chlp(scc dlagram) The output of the clock control NMCA
1s  feed to a clock dlutrlbutlon MCA. The olstrlbutlon MCA
in- turn feeds a second level of distribution MCA's.  The
csecond level d1qtr1but10n MCA outputs are the "clocks on a
moduie" The distribution MNCAsS contaln the logic to cupport
olfferent module reoulremcnts.

CLOCK STOPPING AND ERROR REPORTING - The lcvcl I ClOCkS7 

~are fnornally “ou MBZ The freguency of these clocks can be

- modified , for diagnos tlc andé - mdrglnlng. purposes. Thc

" freguency can be altered by changing the main osc111ator
frequency (5U to. 70 -MEZ) by dividing the osclllators
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 module
clock distributicn chips (1.e only on level 2 clocks). 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
cLopped ‘are in -the the P-BOX. The MN-BOX will not be stopped
~ since it _talkc dlrectly ;tq‘,the vbus.'; Instead 'errors;
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information will be recorded in error registers 1in the
M~-EoXx. o

DISTK1BUTICN CHIP FUNCTICHS - The c¢lock distribution

MCA is used to distribute clocks from the console to each
module and from each module to each chip. There is only one
clock input pin per clock distribution chip. During normal
operation the clock input fregquency will be ©6UMEZ.  The
first level clock distribution MCA's can be varied to
control the overall clocking rate of the machine.  The
second level MCA's timing control 1s wused tc suplly

" individual clocking rates for each section of logic. The
distribution MCA provide 3 separately controllable clocking
units on each MCA with & outputs per unit. '

Phase information 1s no transmitted from the console to
esch MCA. Instead, the 1initial phase information 1is
esteblished by reseting the clock MCA's thru the IIL logic.
Phaee information can be feed into the chip from -an external
source. The IIL status bits control the scurce of  phase
“information.

Each clocking unit within the clock distribution MCA
has the following: :

l. Symmetrical clocks for 60 or 3u MHZ clocks. All
clocks slower than 30 MHZ will be on for only 16
ns. ;

2. 2 three bit clock rate input is provided. If N 1s
loaded, then the next clock will be cutput in
(N*16) + 16 n.s. Clock rates for the next «cycle
are sampled on the falling edge of output clocks
(this 1s not exactly true they are sample slightly
before the ocutput clock - more detalls to follow).

3. 'The clock rete lines are parity checked. If the
parity 1s incorrect the clock rate (n) 1s forced to
‘ 7 . ’

4. The clocks can be specified as either A ‘phase; ‘B_
- phase or next. The phase information is sampled on
every 1input clock tic (nominally 60 MHZ).
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uI\Ew - The the processor and all dev1ces connectlng to
the - bus receive  their clocks ~from  one first level
distributior chip. The memory drray modules receive their
clocks from a second ulstrlbutlon chip. The skew for
modulcs is as follows. ' ‘ :

bAMh lOARD bBEW (l CLOCK LUAD PER OUT UT)

DIST CHIP OUTBUT SKEW 550

N.S.

 CLCCK BUFFER SKEW - © 700 N.S.
CLCCK LOAD VARIANCE 260 N.S.
NQ .

 CLOCK ETCh TGLERANCE - 50
SAKE LOARD”skva(z CLOCK LOADS PER OUTPUT)

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

,,DIFFEhENT MGDULE SKhW

SAME BOARD SKEW (2 LOADS) 1.960 N.S.

FIRST LEVEL CUTPUT SKEW .550 N.S.
' DESKEW ACCURACY. ‘ ‘ .100 N.S.
COAX ACCURACY o .050 N.S.

2.660 N.S.

DIFFEKENT FIRST LEVEL’SOURCBS
(MEMOrY ARRAYCS) ‘

DIFFERENT MODULE SKEW | 2,660 K.S.
DESKEW ACCURACY .100 N.S.

CLOCK DISTRIBUTICN MCA INPUTS AND CUTPU1S - The inputs
and outputs ere labled ext"N". The "N" refers to the clock
section numbers.: All signsals are 1nputs unless otherwise
stated. ' ; '
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- When eilther INPUT 1 or 2 is high

"~ the output clocks will be

prevented from occurring. This 51gnalv'
must be asserteg 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. : o :

- Thls lnput is sampled

approximately & n.s. before
every 60 MHZ clock edge.

If high when sampled the
output clock will be inhibited

~during the next 6U MHZ clock cycle.

- When true, &n output clock

‘is allowed to be output on the B phase.

If false no clocks are allowed to
be output on the L phase.

H
i

- When true, ¢n output clock

is allowed to be cutput on the & phzase.

If false no clocks arc allowed to

be output on the A phisc.



S U105 EXT1 PARITY H
U106 EXT1 CLGCK RATE

U107 EXT1 CLCCK RATE

Ulos EXT1 CLOCK RATE
Ul22  EXT2 PARITY H -
U123  EXT2 CLOCK KATE

Ul24  EXT2 CLCCK RATE

ulzs EXT2 CLOCK RATE
U139  EXT3 PARITY H

U140 EXT3 CLOCK RATE
U141  EXT3 CLOCK KATE
Ul4z  EXT3 CLOCK KATE
.literal’ :
.test page 27
llteral
G109 ~ =-EXT1 CLOCK CUT
Ullu -EXT1 CLOCK OUT
Ulll -EXT1 CLOCK CUT
Ullz ~ -EXT1 CLOCK CUT
U113 -EXT1 CLOCK CUT
Ul1l4 -EXT1 CLCCK CUT
U115 =EXT1 CLOCK QUT
Ulle -EXT1 CLOCK OUT
Ulzo . -EXT2 CLOCK OUT
Ul2y  =-EXT2 CLOCK OQUT
ul2s -EXT2 CLOCK OUT
Ul2y ~ =-EXT2 CLOCK GUT
Ul3u -EXT2 CLOCK CUT
U131 -EXT2 CLOCK OUT
U132 -EXT2 CLGCK OUT
U133 -EXT2 CLOCK OUT
Ul43 -EXT3 CLOCK OUT
Ul44 -EXT3 CLCCK GUT
Ul45  -EXT3 CLOCK OUT
Ulde -EXT3 CLOCK GUT
Ul47  -EXT3 CLOCK CUT
U148 ~ =EXT3 CLCCK CUT
Ul4s -EXT3 CLOCK OUT
ulsu -EXT3 CLOCK OUT
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- These groupc of 51gnals cupplles
the minimum amount of time to:

occur before &n clock 1s output.

- OUTPUT SIGNAL - 1heSe are the Dutput
clockg.'



Uls1

Page 8

-CLOCKR 1IN B - This 1s the common clock input
: ~for all sections. '

CLOCK. ERROR H - OUTPUT SIGNAL - When true this signal
indicates that a parity error was
detected on one of the sections clock
rate 1nput lines.

LCI1IAG DATA GUT H
DIAG DATA IN H
DIAG CLCCK E , - Standard 1IL diagnostic lines.

EXT FHASE A NEXT H - External phase information input.
’ o , 1IL status bit CLK7 EXT PHASE L must
be true or this signal will be 1ignored.

IIL DIAGNOSTIC STATUS BITS

EIT GU - CLK7 INHIBIT SECIION 0 H - Disables clock outputs from

vl

b U2

U3

ud

section U.

- CLK7 INBIBIT SECTICW 1 H - Disables clock outputs from
section 1.

- CLK7 INHIBIT SECTIOH 2 H - Disables clock outputs from
section 2,

- CLK7 EXT PHASE L - When low the EXT PHASE A NEXT H
signal will be used for phase information rather than
the MCA determining the phase information internally.

- CLK7 CLEAR ERRCR H - Assertion of this bit while clocks are runnin:
will clear the CLOCK ERRGK FLAG H,
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