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IntVal <= 1 when (00000000 and 11111111) else 0
IntCal => 1 when 11111111.
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Capture 8 bits with
CLK
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AND all bits into
IntCal

XNOR all bits into
IntVal

v

Sample Again

A

Proceed + 1

Proceed = 8?

YES

|
AJ Proceed = 1

IntCalVal (1:0) = IntCal & IntVal

'«—Set Proceed = 0—

ProceedDone

A

YES = clock sampled in jitter or clock edge
switching region. It is thus edge aligned.
Only need to find out what edge.

YES Action = 00
Action = 01
NO
B
= 2*78ps or

TimeOutCnt = 16

interfaces this

NO

TimeOutCnt + 2

A

INC by two IDELAY

YES" | proceedDone = 1

clock switching

WarnCIkAlignErr

A

IDELAY = 16
TurnAroundBit = 0
Proceed = 0
ProceedDone = 0
Action = 00
IdelayCe =0
Idelaylnc = 1
IntCalValReg = 00
TimeOutCnt =0

This means a jitter area of
312 ps. For ADC

much and 1 INC can be
enough.

First sample was in jitter or

second sample is when

IntCalVal = 1 1 clock sampled at high level.
IntCalVal =0 1 clock sampled at low level.
IntCalVal =0 0 clock sampled in jitter time.

StepCnt =00
ClkDone = 0
Clkinverted = 0
YES IntCalVal = 00
Previous run NO
was jitter tour
Action = 01 NO
156ps. YES IntCalVal /= 00
5 Action = 00
can be to To Page
IntCalVal = 11 NO—¢ D 2
Clkinverted = 1
YES IntCalVal = 01
C
area and
DEC by two
IDELAY

clock is high level. This
means a rising edge.

< Sampling is done at rising
) B edge thus clocks are
TimeOutCnt = 0 aligned.

Clock is Aligned
ClkDone = 1

The only thing that matters
is that the internal clock is
aligned with the external
clock.

The frame alignment
circuit takes care of the
180 degrees shifted
internal clock



IntCalVal = 1 1 clock sampled at high level.

ValidCnt =0 IntCalVal = 0 1 clock sampled at low level.
IOBDELAY VALUE = 15 Ilgteall:yl(lii Z (1) IntCalVal =0 0 clock sampled in jitter time.
State E adds one = 16 Y _
IntCalValReg = 00
StepCnt stays at 0 ClkDone = 0
State F can add up to15 taps. Clkinverted = 0
StepCnt ends then at 15 and IntCalVal /= 00

the tap delay at 31.

Arriving here means that a valid clock is sampled (0 or 1).
“Action = 00”
- Means first time here
- Register the sampled status (IntCalValReg)
- Increase the IDELAY by 1 (=16) and increase the Stepcounter by 1.
- Set the “Action”
Return sampling for the clock.
When arriving here with “Action = 10” means we have already been here.
- Compare the new sampled value with the first stored one. When equal:
- Compare the step counter with 16 (15 + 16 = 31 = max. number of taps).

First time here

E rYES
IntCalValReg <= IntCalVal
Take one IDELAY incr.
StepCnt +1
Action = 10
ProceedDone = 1

Action = 00

- When not 16
ToP 1 NO - Add one IDELAY tap and increase the StepCnt by 1
0 rage 1. - Return sampling
S - When 16
uest - Set the TurnAround bit and take one extra step.

The IDELAY turns around to value 0.
- Set all registers at zero and start from scratch sampling.
- When the sampled value is different from the registered value:

X time here but always - Check for the state of the sampled value and react.

same is sampled
NO

IntCalVal /=

IntCalValReg When the turnaround bit is set and the StepCnt goes to 32 it mean that in either
direction no edge is found. Position the edge according the sampled value.

StepCnt = 31 4 YES

NO

v TurnAroundBit = 0 NO IntCalValReg = 11 NO

Take one IDELAY incr.
StepCnt + 1 YES K1
ProceedDone = 1
‘ YES H vyes K
NO v
Take one IDELAY inc
To Page 1. TurnAroundBit = 1
Sample input StepCnt = 00
Action = 00 INC by 15 INC by 14

IntCalValReg = 00
TimeOutCnt = 00
ProceedDone = 1

NO IntCalValReg = 01

To Page 1.
Sample input

The original

sampled was LOW. INC by 1

Thus the clock is

now aligned when

care is taken over
the jitter

The original
sampled was HIGH.
Thus the clock is
now aligned when
NO— care is taken over

the jitter and the
A Clock inverted bit is
set.

G1

TimeOutCnt = 00

DEC IDELAY till
TimeOutCnt = 00

Clock is aligned
ClkDone = 1

A
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Sample on rising edge

Sampling happens in jitter or cross over area.

1: Increase the IDELAY by 1 or 2 taps.
2: Detect the state of the sampled clock (High or Low)
3: When change of clock state set the Clkinvert bit
Go to step 4.
Else repeat steps 1 to 3
(means lot of jitter or slow edge clock)
4: Step 1 or 2 IDELAY taps back.

CASE 2

OR

ak TN S
SmpICLK 2y

Sample on rising edge

Sampling happens at HIGH or LOW state.

1: Save the first sampled state (IntCalValReg).

2: Increase the IDELAY by 1 tap and sample again.

3: When new and old sample are equal return to 2.

4: When new and original sample are different detect the
state of the sampled clock (High or Low)

5: When LOW set the Clkinvert bit

7: Step 1 or 2 IDELAY taps back depending last sampling
happened in the jitter or clock cross over area.



CASE 3

Sample on rising edge
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0 15 31 TAPS
3 0 16 StepCnt

Sample at HIGH or LOW state. Q 16 2

1: Act as in CASE 2.

2: Increase with each time the TAP and a StepCnt.

3: When the StepCnt reach 16 this means that we are at the max value of the IDELAY (31) and no
edge is seen register this event set all value to zero and take one extra step.

4: The IDELAY turns around and ends at 0.

5: Start from scratch searching for an edge.

CASE 4
CLK / .
OR !
CLK \\ Vo
SmpICLK )4
3 ,,,,,,,,,, 1 ,,,,,,,,,, <>
0 15 31 TAPS
3 0 16"\ StepCnt

Sample at HIGH or LOW state. 9 -
1: Act as in CASE 3. Q 16 2

2: No edge can be detect here.
3: Check the state of the first sample (High or Low)
4: Position the clock accordingly.
When High: position the clock to the left (TAP 0)
When Low: position the clock to the right (TAP 15)
Doing this alignes the clock as well as possible to the original incoming clock.




