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28nm TDC Initial Evaluation
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7 module dffrd(Q, Q8, CK, D, RSTb):
8

9 inout Q; electrical Q;
10 incut QB; eles
1 input CK; vo
12 input D;
13 input RSTh;
1

23 real out, outh;
24 electrical Qi, QBi;
25

26 analog begin
27 (initial_step) begin

2 vss
29 = woo;

. 0 end

03 airis i a : 31 @(cross(V(CK) - vth, -1)) begin

0 c 2 if (VD) > wth 8& V(RSTE) > vth) begin
3 out
En outb = vs5
35 end else begin
36 out = vss
37 outb = VoD,
S end
39 end
40 @cross(V(RSTD) - veh);
41 if (V(RSTD) < vth) begin
4 out =
a3 outb = VDD,
a1 e

45 V(Qi) <+ transition( out, td, Tr, Tf );
46 V(QBi) < sition( outb, td, Tr, Tf );
47 V(Q,Qi) < I(Q,Qi)*ro;

48 V(0B.GB1) <+ 1(QB,QBL)*ro:

50 endmodule



28nm TDC Initial Evaluation
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Counter Metastability/Timing Issue
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Counter Metastability/Timing Issue
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Counter Metastability/Timing Issue
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Counter Metastability/Timing Issue
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HGTD Altiroc TOA Non-Linearity
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HGTD Altiroc TOT Non-Linearity
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Vetrl_coarse (160ps) bin: 160 ps . . . . .
» The discontinuity always appears for the same width value and is attributed to

a digcontinuity of the programnjable width generation on the FPGA board
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HGTD Altiroc TOT — Counter Issue
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TOT Measurment VS Programmakle Delay Value

Coarse Delay Line: range: 20 ns 20000 1 L5B_coarse estimate: 159.638841 ps
Vitrl_coarse {160ps) bin: 160 ps LSB_fine estimate: 34056946 ps
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* Due to counter not finishing the counting of the pulse / metastability
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Fixed in the new version
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Altiroc Counter Issue: Two Counters Solution
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* Issue is present when START signal
circulating within the delay line is
close to the counter when STOP
signal arrives;

Vetrl_coarse [160ps)
B .

* The delay line sampling decoder
provides the position of the START

wn e | signal within the delay line in the
instant of STOP arrival.
RESET J—
STOP RESET & SAMPLE Tirne (3] = -

* With two counters positioned at
the beginning and at the middle of
delay line, and leveraging the
knowledge of the START signal
position provided by the delay line
sampling, it is possible to avoid
sampling the counter at risk of
metastable behavior.

* Two counter solution implemented
both in the coarse delay line and
Vernier delay line TDC.
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