The Design of an 8-channel, 41.7-ps Resolution
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To realize background suppression and events
identification in the electromagnetic calorimeter
(ECAL) of STCF, a time resolution better than 100-
ps is required.

An 8-channel vernier delay loop (VDL) based TDC
ASIC is proposed. The 3-level quantization
topology is employed to get a wide dynamic

' range and a high resolution.

’ TDC Architecture -

———| Double Triggered
Counter

sel N‘
ToC_Clk J: PLL Ref_CIk :::
)

DLL-1 (witn 16 detay elements) |
VEbL
DLL-2 |

AAAAAA (with 15 deay clemens)
1
Clk<2>l ceenee Clkets | clkerss]

8bi
e it

gedge it

Results with the fallng edoy

Clket>

i I
Data Mul;lafnha;: SOCk Residual_| Vernier Delay

Selector pler time Loop m
Synchronizer

Hit <8 m

O—> 16 bit

16-4 One-hot Pulse Edge m

Decoder Counter I

i Channel-1 I

[ Channel-2 I

l Channei-8 ‘

L1[7:0] x8 L2[4:0] x8 L3[3:0] x8 I

l Data Serial Output l I

Toc ouT

I
The 1st level: A global dual-edge triggered |
counter. (8-bit, LSB1 = 10 ns) [

The 2nd level: poly-phase interpolators. (4-bit, :::

The 3rd level: vernier delay loop implemented !
with two DLLs. (5-bit, LSB3 = 41.7 ps) I
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| Analog controlled shunt capacitor: To get a |
| smooth, linear voltage-delay conversion curve. !
I Digital controlled current starve: To expand :::
locking range of DLL with good linearity.
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