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Abstract

We developed a new A/D-D/A board that is conforming to the MTCA.4 standard and pRTM zone3 1O connector
assignment Class Al.1 recommended DESY. Our present MTCA.0 A/D-D/A board is single-width full-size. Narrow face
plate is not enough space for IO connecter and cable. Virtex5-FXT with embedded PowerPC 440 processor, along with
the sophistication of the control algorithm, the processing speed of the internal CPU bus and logic has become a bottleneck.
Newly developed A/D-D/A conversion board, has become the input and output can be the structure of the RTM and the
analog signal through Zone3 connector. Therefore, cable -less, and miniaturization becomes possible by implementing a
down- converter and the filter circuit to the pRTM. An RF signals input from the Zone3 connector by A /D conversion is
input to the FPGA. It outputs an FPGA output D/A conversion to an analog signal to Zone3 connector. We use
FPGA”Zynq” is embedded an ARM Cortex-A9. To achieve a high degree of signal processing by the combination of real
time processing by the flexible signal processing and logic by the CPU. New board is implemented EPICS 10C under
and embedded Linux on Cortex-A9, too. In New A/D-D/A board, we realize the processing capacity improvement of the
accelerator control and monitor circuit such as LLRF and BPM.
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Figure 1: MTCA.0 A/D, D/A Board.
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Figure 2: MTCA.4 A/D, D/A Board.
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Figure 3: MTCA.4 A/D, D/A Board Zone3 Class Al.1.

Table 1: Specifications of New Control Board

FPGA Zynq XC7Z045-1FFG900C

oS Xilinx Linux (EPICS-IOC)

RAM DDR3-SDRAM 1GiBx2 (PL, PS)

FPGA Configuration QSPI FLASH-ROM 16MiB, SD Card, Remote Update
ADC 8ch, 16bit, 370MSPS max., BW 800MHz

DAC 2ch, 16bit, SOOMSPS max.

Zonel (AMC Connector)

Zone3 (ZD connector)
SFP

Switch

Front Panel LED

Size

Port[0:1]:1000BASE-BX, Port[4:7]: PCI Express Gen2
Port[17:20]:M-LVDS, IPMB: IPMI v1.5 support
Class A1.1(RFinx8ch,DCoutx2ch,CLKinx1,DIOx6pair, TCLKout)

2ports

8bit DIP-switch

Hot swap status (blue), Error status (red), Running status (green)
PCIMG MTCA .4 Double-Width Full Size 148.5%28.95%181.5 [mm]
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Figure 4: Block Diagram of new A/D, D/A board.
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Analog signal transmission zone:
e 10 channel AC-coupled differential input signals
e 10 channel DC-coupled differential input signals
e 5 channel DC-coupled differential output signals
Digital clock signal transmission zone:
e 6 AC-coupled differential inputs for low-jitter clock
signals
User signal transmission zone:
e 6 LVDS inputs / outputs for user-configuration
e 3 LVDS outputs with fixed output direction
e Optional dual high-speed link

FL72HDH LUy AD » D/A AR— R TlE, #5Er
TH A ON, AC B I NAOFEEIA T % 8ch, DC
By FNADFEME A 2ch, AC 1y FIVEBIZ 0y
27 NJ)% 1ch, LVDS AH{ /1% 6¢ch, Bl TCLK Hi/)
B LT, L. FPGA DAY YV —AD
R E VL BERAKIRICERN L2720 TH 5,

24 JESD204B H /) D A/D ZEHT S A ZDERF

A/D « DIA BT A ADY 7Y > 7 RN
WL 72, RTVABEETET 4 X NVABTIDOY
VT s DR A TN L <
7o TET, ZDO7DKEOEAE(HIA JEDEC 12T,
INT LT T NVEBRORF 5 8B/10B 2K H L
7455055 JESD204B MR E S NT-, Zhiz kv,
8B/I0B 7 2 — Xk b7y 757 —% 1Y /N —T

F—AY TN T ORI TPEREE NS, F
e, YU T IRIC L O EEREEHIBTCE S Z LT
FEEEFE /NS TDHIENTE D,

AR L72 A/D 254 1C 13 JESD204B — > o1 — &
EESCT A PENT—Z M+ 5, ASEID
FPGA (21X JESD204B T a—H & A 7V A L
7oo AREFHARN] Z2EHE9 5 72912 JESD204B T a2 — 4
X, Xilinx ®o P =27 #8HA LR, ZZ2THhLM
BENRAE LT,

Xilinx DBAFE Y — AZIIER D B LT 2 ISE
EFLWVIVADO O 2 fiEN BV . ENZEINDY —
JNHIE LT —=2a v DIP a7 b b, IPaT &
FIA L= e<ix, 237 A —Z & EH O Wizard (29
WD T, ISE FITH~TH L VIVADO Hd
IP 271X, RETXHHANEZ T2, A/D £
IC @ JESD204B D/XT A —X | ZH5¥ T, FFEVIE
N7z ISE CTixitZlhbi=, FPGA =27 4 JL—
varT—2EERLT, E¥CEMEMEEIT-o T2
23, IEHIC A/D Z¥H IC O /1% FPGA THUY IA®
2o iz, WIZ, VIVADO D IP 2 7 & fif » Tkt
Lzt Z A, EHICTERICIYATLZ ENTE T,

FHEOE WS- BEH AR D 729012, Wizard #/E
ICCHBAER S L ISE HE VIVADO HD Y — A
a— RZFELL -, FPGA DEHET Y 7L A v~
HTxA ADNN—KRT v 7 ThHdHGIXIZE 258
ez 7 HORENELR S TNWEZ RS T,
HLWAR— RORIEMHERZEE % ISE HD Y —2WN
DEMEZ m v 7 HOBREE NN Ra—F 4 T TE
EL7, ZOR%E, ISE HO IP 27 THIERIZ A/D
ZEWIC DH AN AT Z LN TE T,

- 820 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

3. MERESTAE

Figure 5 (277 L 72 #§ s T BPM (Beam Position
Monitor) DT ¢ % VG BALEE % F24E U CHERERE
iz L7z,

RF JA 4% 507MHz, H > 7V > 7 JEH 5% 4/13
D 156MHz & L CT2HEDSG #RBI EETATI LI,
FPGA OFmP[EIEE T, 1Q ZH#i Lf_” 3 Exoﬁ“/x
A4 Ta K REE L U, PERERFANREIC
BEH®D FIR 74 NVEHEDTF AL = /ﬁu0)7~5’
o T, 74V H OREWNE R R TE DL LD
W U7z, £33, WIS CTEMZEE% 4ch O /X
TiMi+25Z & & LT,

F— X DT, Xilinxk 8 FPGA DT /Ny 7/ —
JL"Cd# % Chipscope Pro %> T, FED Ich DT —
Z & IRIED %RMS 12 TRl L7z, ZDOfEHR%
Figure 6 {Z/x L7z, BAEL D § LV -88.1[dB]7Z ~ 7=,
ZZ T, FFT B L TAXY NI L EfER LI E
4. Figure 7 M X 9|2 +2kHz FJE O#iHIZ-100dBFS
BEOATY T ANKELNT-, *£2kHz X, 3 BEH®
FIR 7 1 V& OHkE T, AJI11E 5 12-100dBFS F2EE
DATVTABRHDHENIZ LEBZEZOLND, ZD
ATV T AWMz bHZ LT, MREOHENRIAEN
LT, S%IREKEZ RS Tl

156MSPS  39MSPS IMSPS  20kSPS 2. 25kSPS
Frf 1/Q CIC CIC FIR
=507MHz 391 50| 81
CIC C C FIR K
Qs | i HissE
CIC
1
!

» XY

B

N
(=)
w

P
=

oo T
— o

A/Z (Position)

T
oo | 9 1ot
9 0
TTC oI
« V0Pl 50

Frx4/13
=156MHz

o |
— =

Figure 5: Digital down convert block diagram.
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Figure 6: Amplitude after filtering.
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Figure 7: FFT spectrum after filtering.
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