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Tjitter = V/0.62 +0.42 +0.042=0.7 ps (3)

AT PE R TR, SR, T i S TR

FORIEWAMB RS H I B R, 7RI i B Py i
THA NI PR AR 1, JF i I $s &% 7 £ FEL_SCA
JIrits 2L (1 3.3V CMOS I 85 5. BEAI b2 Koy ke
HL i SR PR T B A ] 5 s

SR Ll T %

B IISMA ADCMP601 —>To SCAl
1 FHER —»To SCA2
r™ agm | [ K00804B—>]Ig EE ﬁi

SiT9121 | |CDCMI1804

B 5 IR A R gy A v R T B R

3.3 EER¥EEHEOBE

A il A Xilinx 2 A [ Artix-7 & 5 FPGA #
1T SCA T 7 B Be B AR PR 46 1k, HFPGA ™
ARLE (S TIT SCABLE, K, M SCA T4 T
J&, HNSCA WHEAEIE LA — FIFO #E4T £ 2247,
HiEH T FPGA N FIFOFEHR, H4ZiEEidr T
PER, DN T TG B S R S SR A SR, TR
M FPGA WEIFO HIEHE A7 2 — e % th e, K2
5 NSDRAM, HF|H FPGA ¥ SDRAM W [ 4% i
o, R E USB Mt ., dbfiidid USB 4 M &%
Z AL AT b

Hrr, SDRAM i%H Micron 24 & i) MT48LC4M32
B2, HZAEE N128 Mb, #m LAESZ AT DLk £ 166
MHz, W /2 8 I8IH [ HAT RAF N AR, USB #&4i
i CYPRESSA ]I CYTC68013A, Hi Py EBEEK,
A USB2.0 itk 4% HATHE D 5 % (SIE). 1§58 4 8051
sl gs, B HEF A B 53 MB DLk, &
{1 P 30 B — 2K USB sl pr 2L,

HEANEC E e HHE i A e R R R ] 6 B
7No

SDRAM
MT48LC4M32B2

FPGA
SCAFLHE G5 SCA SDRAM
s il i 45 il i 4 |
A4 clkchnl |
data chnl i FIFOI USB | usBip-
FEL_SCA faki] >l CY7C68013A

clkchn2 | - i

data chn2 | FIFO2

K6 TC B A K i e 1) L it S B S



- 758 - BoF % Y MR

34 %

3.4 FPGAIZEi&it

Al 4 FE I8 2 FPGA 2 U B 5 B ) 2 0
iz —, HEEI R RS DAC M SCA c & DL
TR A R (A7 5 A 5

TESCA T AR R rh, &Il ik A 7 1 2 Ja 4
P S B AT e TESERRBL A, 24 8 AN id 18 [H] B
TAEE, AT JE G R T I s R R S SO
WA RGO, AN W T 2 RERAF P 3T 5L
WA A7 R KA & 4 SDRAM K508, 71
45 218 SDRAM Z Aiit & iH A BIEFIFOE N — M 5%
fFo SCA R F &l T8 £ A7 5 HH 10 H0H08 8 S A7 il 6 %l
B FIFO 1, H{FIFO W & 17 i B 4w 18 8] — 52 i
ZAF (Bn: FIFO L3eikaES) i, Bahfdiist; 42

ANFIFO [A] B 36 A2 352 H 26 AR, 31 A R ERHL i 41
N FIFO A I8 K i 2 SDRAM. SDRAM H ##&
REAF G B E FPGA 1, F4 USB &8 #H 4L
ZHANUSBE R, RIGdE— P RIEE BT
T IR

PRtz 4b, FPGA LA LLEUk | F LA ML
B AR, LU DAC K FRE. M T A
WEEE PR DAC, —F&r"4 SCA TI/EfT B E
JEMIDAC, 5—Fud NG G NG SRt H
WwE K DAC. A6 4 MK B 2@ i USB 145
EFPGA, W JEHET DAC Ik EIF 77 A A B 1 i B
B RAL 2 DAC FH5.

A FPGA N E8Z 8 W HHE B WKl 7 Frs.

| FPGA :
' |
SCA Chnl : FIFOI <JChn1 Data (100 MHz |
(50 MHz) | Token_in :
' B P I
: Token_out OutData I
SCA Chn2 FIFO2 Chn2 Data (100 MHz) ¢ (100 MHz) |
(50MHz) | Token_in MUX | SDRAM
' [ ER SDRAM M MT48LC4M32B2
| : ) FEZE ||
: Chn8 Data |
A Chn8 <! 100 MH I
S(SCO thle) > FIFOS ( 2) |
| | Token_in |
: P A A I
| Token_out :
' |48 MHZ) | Uspisjt
B < USB i
TODAC <+——  DACEZH e CY7C68013A
e

SCA [it &2 4

4 MR
4.1 MK EEEEZE

R, Y5 R B B WA e T R VR R A 10 £6.5V 1K) HL U,
P R BT K +5, +3.3, +1.8F1+1.0 VI
M e W0 BT B A IE 5% 0% i i s S 5 R A
2% ROHDE & SCHWARZ SMA100A 74, & #r 4 Bk
R Agilent 1F & 3% 8 & A2 88 77 A, Bods il
it USB #2 AL 5y &8 B A7 AL, 30 1m0 2047 20048 Ab 2 F0 4y
e

SEREFIAT & 4 8 Fiaw.
4.2 EREBEMK

HF FEL_SCA & A fH N B A5 E N 100 mV ~

L

bt
- "}"‘

780

vs ol = Sl
/ FEL_SCA _= s T
55 "?ﬁﬂ -

B8 (ELBE)WAT G

1V, FIEEREEMRERE TN VELV AERE 100
mV B EAE L% 1050 mV B JEE TR, XA



% 43 faL

S FETIFRAAERE S ASIC TR I 2 BB PR T R G it - 759 -

ST B 078 5 B0 F M N B sh A Sa DA 50me B %)
. Rk, XF4 4~ FEL_SCA 3t 8 AN B 4 Al 12
O H AR, RREE I A 2H R A SR AE 500 IR, XERFE IS
1) & 188 T BE AT T S5 R S

PL Channel 2 %i A 191000mV H i F N 6,
H4 500 R FE ) S5 R AT F 3, AT LLAE 2 128 4 cell
KA 1000mV FIFAME, & 9 fraw.

3700
3650 +
=
& 3600
3550 H
3500 1 L ! L A .
0 20 40 60 80 100 120
CellNum
B9 (£ %K) Channel 2 £ 1000 mV % A\ F 500 %

e {E

XF R H IR T R R AE, £33 128 A cell
TE B AN 08 B ON R o 4, AT AT BL A5 ) 128
A cell B N it 5% 4 il 28 (an B 10 Brow) 589 3k
2 P (Integral nonlinearity, INL) ffiZk (0B 11 5R),
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Multi-channel Waveform Digitization System Utilizing
Switched Capacitor Array ASICs

LU Yiming"?, ZHAO Lei®*", QIN Jiajun'?, DENG Peipei*?, LIU Shubin’?, AN Qi'?

(1. State Key Laboratory of Particle Detection and Electronic, University of Science and Technology of China,
Hefei 230026, China;
2. Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China )

Abstract: Switched Capacitor Arrays (SCAs) can be employed to achieve high speed waveform digitization. In

this paper, we designed an 8-channel 2 Gsps waveform digitization module using four SCA chips named FEL_SCA
which was designed in our laboratory. In this module, we used a FPGA device for data readout and circuit
configuration. Besides, a 128 Mb SDRAM and USB interface were integrated in this module. We have also
conducted DC voltage tests, transient tests and bandwidth tests on this module. The results indicate that in the

signal voltage range 100 mV~1 V, the INL is better than 1%, the RMS noise is about 1.76 mV and the —3 dB
input bandwidth is 450 MHz.

Key words: switched capacitor array; waveform digi tization; FPGA; USB
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