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- TDC (Time to Digital Converter)
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8-Stage TDC
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HIESDEIZED
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0.0<t<1.0 10000000 4.0<t<5.0 11111000
1.0<t<2.0 11000000 5.0<t<6.0 11111100
20<t<3.0 11100000 6.0<t<7.0 11111110
3.0<t<4.0 11110000 7.0<t 11111111

TDC Code
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T L—FRIRBEA(T,, T,) HFFi4E
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VT L—FRIRBEA(T,, T,) FFiE2

11.93

16 2 18 17.89
32 2 36 35.93
64 2 68 67.93
128 2 132 131.87
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) 0F I U—2FIRBEA(T,, T,) F5143

B
o UNERHER (Pp) SHEHER

4

\

8 16 32 64 128
Case 1 100.0 (%) 100.0 (%) 100.0(%) 100.0(%)  100.0 (%)
Case 2 0.0 (%) 0.0 (%) 0.0 (%) 0.0 (%) 0.0 (%)
Case 3 37.5(%)  44.0(%)  57.1(%)  759(%)  77.7 (%)
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EAE B

o INSARERTE
_NSTG = 64
— Ty ™ 67.93, T,= 2.11 E%E

 ERESRIEED 0N DT FTRY(—T
DNL = 1/128, 1/256, 1/512, 1/1,024

= min(Pg(dy), Peldy),..., Peld, 1))

PEmin
Pc.,. = ave(Pcd,), Pd,),..., Pd, ;))
P = Max(Pg(dy), Pe(d),..., Peld, 1))

P.(d) : DVEAGIHEEE 0, T D IR R 3R
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EAZE 7B E2
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- 1/128 1/256 1/512 1/1,024

B

Permin 100.0 (%) 100.0 (%) 100.0 (%) 100.0 (%)
Peove 100.0 (%) 100.0 (%) 100.0 (%) 100.0 (%)
Perax 100.0 (%) 100.0 (%) 100.0 (%) 100.0 (%)
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DNLEHfFER

. SAISE [|B]$44,096[8

semmEz (MHZ) -

FEZ TE  DNL, o6
34.5 74.1 0.026

24.5 74.1 0.055
18.4 74.1 0.044
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Simulation Sequence

|
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. Y
1=0 NSCAL:(iNCAL:O Ng=0€ _
Nscar += Ngca (TDC) < it N
Ny += Ny (TDC) S+
v
Y
Calculate N(TDC)) v N
Calculate P.=
l Neca/Nea X 100.0
Update NEminiNEmax
N, += N(TDC) Calculate N .=
| Ng/Nca,
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Cycle of two ring oscillators (T, T,) Spec. 4

.

* Required Measurement Time N spec.

N

Emin

Eave

Emax

Case 1
Case 2
Case 3
Case 1
Case 2
Case 3
Case 1
Case 2
Case 3

Nsro
16 32 64 128

367 517 605 772 802

0 0 0 0 0

359 464 640 731 984
633.1 1,060.0 1,509.6 19763 2,323.3
0 0 0 0 0
648.7 1,052.4 1,303.8 1,724.8 1,911.7
798 1,597 3,178 6,324 10,000

0 0 0 0 0
3,427 10,000 10,000 6,381 10,000
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Bit length of each counter

B

« Calculate bit length of each counter with
the following equation assuming 10%
variation

« DNL 1/1,024
Lent |ngl_1 I1xN /NSTG—‘

Nore -.----
CNT
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