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Delay Locked Loop (DLL)

clk_in

(clk_ref) locked
clk out —> clk_out
(clk_fb)

ck fo -

L Tune tracking code to control delay till they align (locked)



Delay Variation Under Different Temperatures
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Top Level
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Calibration

ambientTemp isCalMode
20 1
clk_fb 4
clk in isClk fbLead
- Phase ~
Controller
Detector

_ 160 +caICode[5:O] ?
fixedSensCode[7:0] l >

Tunable

Delay Line Calibration

clk_out
(clk_fb)




A 4

bufferOu

Calibration

CLKBUFX1

t[0] bufferOut[1]

bufferO

clk_f|
clk_in L’

Phase
Detector

isClk_fbLead

Controller

sensCode[7:0] caICode[S:O]i

Dzllj:;liil:e = Calibration
1t[30] bufferOut[31]
calCode[5:0]

Selection

» clk_out

clk_out
(clk_fb)



Outline

 Experimental results



sensCode

300

250

200

150

100

50

-50

-60

Correlation between locked Sensing Code & Temperature

253

..-......159
.-...-‘]:44

- 236
.uan“.219
......,....204
.. 191
..'Q.....-E]_75
-20 0

-40

*..130
b'-o...J:.14
o.. 88
o 74
40 60 80

Temperature (°C)

60
... 46
‘0. 29
K
100

- 15 Out of Bounds
.0 0
. o
120 140 160

15



Future Work

 Simulate under other corners

e Possibility of using it as a central indicator which reports exact
temperature information (Ex: calibrate other sensors within
the whole chip, underclocking in processor units)
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2SOT@q\cking Code to Temperature under TT Corner
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Tracking Code to Temperature under FS Corner
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Tracking Code to Temperature under FF Corner
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2SOTrac;';ging Code to Temperature under SF Corner
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Tracking Code to Temperature under SS Corner
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