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Electronics for WFCTA

WEFCTA prototype
+ Classical FADC-based electronics
<~ Complex

+ High power consumption

ASIC solution
+~ Compact design

4x4 PMTs

< Low power cons. “ ,%56 Ch‘ nl|nels ¥
<~ High stability
< High reliability

+ Easy to maintain

we focused on o Ry | ¢
WFCTA at first. _] . . 1
mf 4

e

The ASICs can be used to simplify
the electronics of LHAASO.

Prototypes in YBJ, Tibet
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Simplified block diagram

PARISROC 2 [ DIGITAL PART ] ‘

Property Specification M ] A Digital Output Data
Technology AMS 0.35um SiGe 10-bit TDC N/
. . (
Die dimensions 5.034 mm x 3.42 mm CH15 RAMP 1 RAMP2 RAMP ADC w
Area 17.21 mm’® CHA1 \/ T w
e ; D
Channels 16 CHo I
Power Supply 3.3V I
Power Consumption 15 mW/channel Delay —» DFF :
Package CQOFP-160/TQFP-160 [
> I
T&H
-— 1 > v +_>
I > ADC
| “| mux : >
I - g
| | T&H |
- SCA Time |
I I
CH15 : SCA Charge IL
CRRC? > > —
o > > | T&H > ~| ADC
R MUX >
R R E F PR e T e ] . | |
. »| CRRC? =1 7| T&H
Die: 5 mm X 3.4 mm  CH1 | > DISCRI
® | o| Gain
CHoO | : >
L
| I_ ______ || Delay
- " Cell
\_ _}4—» FSH ., | I
N . DISCRI |—6— Trigger Output Data
1T )
LJ
; i/ 10-bit DAC 10-bit DAC g .
ﬁ SR Bandgap Trigger Gain » OR |—» ORtrigger

DB AB HV base
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System block of the new FEE

1 Cluster =4 X 4 PMTs RX +RY =50 Q Charge measurement
/ / Time measurement

To Host Server
—

To Motherboard

PMT #1 E} . INA1
RX<= ETHERNET
< INA2 A N ¢ N PHY
RYE PAR';?)OC 2 N v 10M/100M/1G
= o Damm—
PMT #8 INA16
—————C—=—0—
—1 — FPGA
> _LI_H_U_L XILINX SPARTAN-6
PMT #9 ; INB1 £X150  «———>] DDF;Z((BSIBI;AM
RXEEINBZ >
ry= ¢ | PARISROC 2
=z . #2) N
= o N V ————————— >
PMT #16 : INB16 LVDS
LDO DC-to-DC ——+5V~ +12V
< Two PARISROC 2 chips with 2 groups of 16 inputs
< Voltage dividers at input to extend the dynamic range and keep nonlinearity low
< New powerful FPGA (Xilinx Spartan-6 LX150) as the central controller
< Multiple transferring protocols, such as 1G Ethernet, LVDS
< Power supply: +5Vto +12 V
< Can be easily adapted to any other experiment with similar requirements

Y.T. Chen et al,, Front-end electronics based on an autonomous, trigger-less ASIC for LHAASO, 33rd ICRC, Rio de Janeiro, 2013
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Trenz TEO600

Picture of the FEE

New FEE

16 X SMA inputs

2 X PARISROC 2

- Ext. trigger supported

- Mezzanine board

« Trenz TEO600-01
Spartan-6 LX150
50 mm X 40 mm
Ethernet embedded
DDR3 SDRAM embedded

- Power:+5Vto+12V

HOm

Wo—e?

2 X PARISROC 2

Six layers PCB
Size: 140 mm X 80 mm
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PARISROC 2: Time measurement

[Absolute time = Coarse time + Fine time ]

Coarse time:
- CIKTS: 10 MHZ

- 24-bit gray code @ rising edge
- 1-bit @ falling edge

CKTS l

CounterTS Y N Y

|

N+2

N+1 X

Counter

1-bit 0 L 1("N"Isb) X O0("N+1"lsh) L 1

StartRampJ
|

| I

StartRamp
delayed 1

I
|
|
I
Ramp 1 |

I

|

|

| t
AN . \
1/

|

/. |

|

Ramp 2

Valid
/ zones |
|

Fine time:

- ADC-type of TDC

- 2 ramps + 2 capacitors

- Ramp: 100 ns

- Ramp overlap: 40 ns

- StartRamp delayed: 20 ns
- Time tagging: < 1 ns

Trigger M
Trigger ‘
delayed H [

TDC
ramp 1

TDC
ramp?2

W\

------------------

Slow
shaper
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PARISROC 2: How to recover real time The key point is to recover

CITS I' For trigger synchronous with counter = the “TtdC” Unit.
CounterTS __N (e.g. 110) |><: N+1 (e.g. 111) Data stored = (N or N+1), CptiBit and Ttdc . Ramp is fixed to 100 ns
Couer L T - Find out the output range
StartRamp — e For trigger synchronous with StartDelayed &
a N l —— = i M .
- A - Injecting a periodical pulse
amp . . .
« Recover real time 3 signal into a certain channel.
If (Ttdc > 90 ns) then N 1 ] !
If LSB(BIN(CptTS)) = (Cpt1Bit) then The Slg.n?I IS SynChronlzed
Ramp? , Time = CptTS + Tede to the rising edge of the
else
Time = (CptTS-1) +Ttdc “StartRamp”.
else
Time = CptTS + Ttdc
800 RAMP_TDC_auto mode
Ramp1 and Ramp2
CH1_C1 and C2
100 ps_3000 steps
ac — Ramp TG 2
Stan_Ramp ¢
Ramp
L RAMP 2 RAMP 1
StartRamp C
B N\ tﬁdﬂa y QlGood TDC
Ho stored
Rt 300
2 Ramps + 2 Capacitors 200
L . s S S B S S B S S B B S L
0 50 100 150 200 250 300x10”°

Time (s)
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e SSSS Recovered time without calibration
2
3 2 ramps + 2 capacitors
g
g 4 groups of outputs
« 05 05 1 15 2 25 3 35
x 10"
12107 : : : distribution of time interval _At of two adjacent events
INL<1X107% 3000 ' ' - - | |
3 ' mean:-0.000 ns
g ° 2500+  std:1.668 ns -
05
o 05 1 15 2 25 3 35 E 2000 |
event number X10‘ E
-
< 10° distrioution of ATS £ 1500 .
35 : . g
O
3 © 1000} .
25
2 500+ -
E 2
=
‘5 15:
o 1.8999 1.9999 1.9999 2 2 2 2 2
! time interval_At_ns x 10°
05-
Frequency: 5 kHz; Interval: ~ 200 ps

1998 1999 2000 2001 H.Y. Zhang, LHAASO-WFCTA-TECH-FR-IPNOLAL-20141211-02C, 2014.12
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New calibration method

External trigger port
. FPGA
- Signal generator

A calibration method
for mass production

Ramp 0 & Cap 0 Ramp 1 & Cap 0
1500 1500
Entry: 80,116; Min: 207; Max: 809 Entry: 80,138; Min: 221; Max: 823
“E “E . .
2 1000 2 1000 Calibrate Range difference
S k)
é é Combination Range (LSB) TUrac (ps)
3 500 3 500
R 0 Capacitor 0 602 166.113
am
. ; PY Capacitor 1 601 166.389
200 400 600 800 200 400 600 800 . . " o1
TAC output (LSB) TAC output (LSB) Ramp 1 Capacitor 0 602 166.113
Capacitor 1 605 165.289
Ramp 0 & Cap 1 Ramp 1 & Cap 1
1500 1500
Entry: 79,884; Min: 209; Max: 810 Entry: 79,862; Min: 203; Max: 808 Ca | I bra te Ca p d |ffe rence
5 1000 5 1000
8 8 Combination Mean (LSB) Coefficient (LSB)
o] (@]
é é R 0 Capacitor 0 509 0
5 500 5 500 am
z z P Capacitor 1 522 -13
Rs 1 Capacitor 0 511 -2
am
0 P Capacitor 1 504 +5
200 400 600 800 200 400 600 800

TAC output (LSB) TAC output (LSB)



Number of event
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Recovered results with & without calibration

Best: ~ 263 ps; Worst: ~ 460 ps

4.5

. Without calibration

RMS: 1729.4 ps

-3000 -2000 -1000 0 1000 2000 3000
Time interval of adjacent event (ps)

(£450 ps) [S. Conforti Di Lorenzo et al., 2012]

Number of event

) Wwith Calibration

10

gl RMS: 263.19 ps

—10500 -1000 -500 0 500 1000
Time interval of adjacent event (ps)

1500
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New DAQ system

New DAQ system = ASSL TCP/IP + PEDTP

— ASSL TCP/IP (Application Specific Super Light TCP/IP Protocol)
- PEDTP (Physics Experiment Data Transferring Protocol)

OSI Model DoD Model TCP/IP TCP/IP
Layers Layers Protocol Protocol
Layers Suite

Application

Layer
Presentation Process/ Application

C Application PP HTTP | | FTP | | SMTP | | DNS ||| PEDTP PEDTP

ayer L Layer

ayer

Session

Layer

Transport Host-to-Host Transport TCP UDP T
Layer Layer Layer

Network Internet Internet

IP

Layer Layer Layer ARP l/
Data-Link

Layer Network Network

Access Interface Ethernet Tlg_ken Frame Others
; ing Relay
Physical Layer Layer
Layer
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Communication over Ethernet

PARISROC 2 SDU (8 bytes X 64) ' _ Supe'rD ::?tg:: IICP/IP
5 bits 51 bits 8 bits Ch!p header: thp No. STt
e e e | Chip Header Data Chip Footer | eee Chip Footer: Time stamp or et al.

HTTP FTP | | SMTP DNS PEDTP

Host #1 N Host #2
Application Data

Applicaton L — — — — — & Wpper |, | |mm————— N Application
Upper Layer SDU
L - L
2Yel L (Data) | [——————— I ayer
A

l ASSL TCP/IP
TCP/UDP Segment

_______ N Transport ICE LBE
Upper Layer SDU Layer
CeE) [ — e —— |~ P
l A ARP
IP Datagram

AN

Transport |L
Layer

rr - ——_4J!  _ |- VPTwuooer | = || N
Internet Layer ] He|:der Upper(BZi':)r sou|| > Internet Layer Ethernet Token Frame Others
l A (SLMAC) Ring Relay
Ethernet Frame

DT_t:;,I;irnk |~ = 7 7] | Ethernet P - Upper Layer SDU | Ethernet | [~ — » > Dall_t:}-,léirnk
P~ 7| Header Header (Data) Footer a— .
i Bandwidth test
l FEE 2Ethernet data logger
Physical Layer [ ===~ _o_ojT l;o_ EWB o afi s dﬂiﬂf’ ————— N rysicel Layer Highest bandwidth: 972 Mbit/s
'I_ ______ T —— S e i e i i S 1/]
v p—— | Observed max. throughput:

> 80 Mbit/s (ASSL UDP)
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Application Specific Super Light TCP/IP Protocol

- Internet Protocol Version 4 (IPv4) (RFC 791)
- User Datagram Protocol (UDP) (RFC 768)
- Transmission Control Protocol (TCP) (RFC 793 et al)
« Support TCP options for High performance network (RFC 1323)
- Max segment size (MSS)
« Windows Scaling (WS)
- Timestamp (TS): not yet
- Selective Acknowledgment (SACK): not yet
- Scalable
- User-defined features for different purposes
- Standard program languages (C, C# ...)
- Modern Operating System supports TCP/IP (Windows, MAC OS, Linux:--)

Host computer (as client: 192.168.0.5) Establish connection

6 11.131110000 192.168.0.5 1u7 108 3 C '8 owms > ﬂh:uu-:ttr‘ [“YN] _>eq Win=65535 Len=0 r155—1460 WS=256 T;/d1-3 TSecr=( SACK_PERM=1

Get Temperature

811.131222000 152.168.0.5 192 168 0.25 54 owms > s1'|h0uette I'ACK'I Seq=1 Ack 1 win= 16776960 Len =0
93000 §2.168.0. .168.0. P 66 Owms > S11hoUette [P A egq=1 ACK=I Wwin=16 60 Cen=12
12 13 352884000 192.168.0.25 192.168.0.5 TCP 60 siThouette > owms [ACK] Seqg=1 Ack=13 win=4083 Len= 0 ¢
13 L=, 352891000 152.168.0.25 192.168.0.5 68 sﬂhcluette > Owms [PSH ACK] Seq =1 Ack 13 win=4095 Len=14
Q000 ) ax. 0 G 68, 0 P Wi nn ACK P= W 6 6704 n=0

[ACK] Seq 15 Ack-14 W1n-4095 Len= 0

16 15.898221000 192.168.0.25 192.168.0.5 60 Sﬂhl:luette > Owms

18 15.898236000 192.168.0.5 192.168.0.25 54 owms > S11h0uette [ACK] Seq=14 ACk—lG W1n—16776704 Len=0 \

DPFEE FPGA (as server: 192.168.0.25) Terminate connection
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TCP establishment & termination

“ ” H
v Three-Way Handshake” establishment
CLOSED Client Server
) Client State Server State
Passive Open___|
Set Up TCB
Wait For Server .
Active Open Z?Zil‘ﬁgse"z v
LISTEN Set Up TCB Active Open: Create El
Send SYN v T8, send sYl \ Wait For Client
SYN-SENT . \ 1
Recelve S ot e o
Send SYN+ACK @ SYN-RECEIVED
. SYN+ACK
Simultaneous Open ) 4
Receive SYN v Receive SYN+ACK, Wait for ACK
SYN-RECEIVED |«¢—— Send ACK — | SYN-SENT Send ACK @ to SYN
I ACK i
Receive ACK Receive SYN+ACK Receive ACK
|
1 ” . .
l’ Four Wave” termination
Open - Responder Sequence ESTABLISHED Open - Initiator Sequence Client server
Close - Initiator Sequence Close - Responder Sequence Client State Server State
Receive FIN.
Close, Send FIN e —‘ Recenve cices 4
& Signal From App, Normal Operation
Send FIN FIN
FIN-WAIT-1 _ CLOSE-WAIT [t T eror acrcana TR
Simultaneous Close FIN F Tell App To CI d
rom Server AcK ——""| Tell App To Close
I_Receive FIN Wait for Appication FIN-WAIT-2 REIOAELS (Wait for App)
Receive ACK for FIN Send ACK
Close, Send FIN Wait for Server FIN App Is Ready To 3
— ™ | Slese: send AN
Rocelve v, Wait for ACK
FIN-WAIT-2 CLOSING LAST-ACK % o A
P | T Receive ack d
é’} _CLOSED
Receive FIN ) Receive ACK for FIN - [oos ]
Send ACK Receive ACK for FIN | : Wait For Double
+ : Maximum Segment
T : Life (MSL) Time
TIME-WAIT |———Timer Expiration v

Kozierok, The TCP/IP Guide: A Comprehensive, lllustrated Internet Protocols Reference,2005
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Client

RCV.WND = 200

A
RCV.NXT =241

1. Send Request

3. Receive Combined Ack &
Reply, Send Acknowledgment

RCV.WND = 200

| E3

RCV.WND = 200

A
RCV.NXT =321

5. Receive Part 1 of File,
Send Acknowledgment

Jeof 120

RCV.WND = 200

A
RCV.NXT =441

9. Receive Part 2 of File,
Send Acknowledgment

Jao] 120 | 160

A
RCV.NXT =601

Request
[~ Length=140

™ Acknowledgm

/

[~ Acknowledgment
Ack Num =601

Seq Num=1\
/Ack Num =141

Ack Num =321

Acknowledgment
Ack Num =441

8th France China Particle Physics Laboratory (FCPPL) Workshop

Reply
Length =80
Seq Num = 241

-~

ent

File (part 1) *|
Length =120
Seq Num = 321

File (part2) )
Length = 160
Seq Num = 441

Server
Usable = 200
SND.UNA =241

2. Receive Request, Send
Combined Ack & Reply

SND.UNA = 241 SND.WND = 200
¥ Usable = 120
=
SND.NXT = 321
4. Send Part 1 of Requested File
SND.UNA = 241 SND.WND = 200
Usable =0
. O

SND.NKT = 441
6. Receive Ack For Reply

SND.UNA =321 syp whD = 200
¥ Usable = 80

| Jao 120

A
SND.NXT = 441

7. Receive Ack For Part 1 of File
SIID.U'HA =441

I Jeo] 120

SND.WND = 200
Usable =200  SND.NXT = 441

8. Send Part 2 of File
SND.UNA = 441

| Jao] 120 | 160

SND.WND = 200
Usable = 40

SND.NXT = 601

10. Receive Ack For Part 2 of File

SND.UNA = 601
| Jao] 120 160

SND.WHND = 200

Usable = 200 SND.NXT = 601

Kozierok, The TCP/IP Guide: A Comprehensive, lllustrated Internet Protocols Reference,2005

TCP data transferring

Variables:

O Sequence No.

O Acknowledgement No.
O Unacknowledged No.
O Next acknowledged No.
O Send Windows Size

O Receive Windows Size

Features:

v Reliable delivery

v Flow Control

v Congestion Control
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Physics Experiment Data Transferring Protocol

- Protocol based on ASSL TCP/IP for physics experiments or specific
application (ROCs from OMEGA)

- User-defined protocol
“Message” kind of protocol as HTTP (HyperText Transfer Protocol)

Request commands

- “SET”: Set parameters (“/SET SLC /”: setting slow control parameters)
- “GET”: Get parameters (“/GET TEMP/”: get temperature sensor data)
- “STA”: Start operation (“/STA ACQU/”: start data acquisition)

- “STP”: Stop operation (“/STP ACQU/”: stop data acquisition)

- “SND”: Send data to host (“/SND TEMP/”: send temp. data to host)

Message structure

10 bytes 2 bytes 0 bytes ~ 1440 bytes

Request CMD Data Length Data



FPGA Block with new protocol

PARISROC
#1

-

PARISROC
#2

To both
PARISROC
chips

-

-

N

7

PARISROC Block

Chip
Register
Control Unit

Slow Control
Register
Control Unit

Probe
Register
Control Unit

ASIC
Output RX
Control Unit

RX FIFO

— T -
mEah

>

Core
Control
Unit

—
PN ASSL TCP/IP + SL MAC
HAS UL IP Core
IP Core
—

Transmit Block

- Spartan-6 LX150

MAX 663X

Marvel
88E1111
Tri-Speed
PHY

e All HDL codes have been rewritten.
e Full synchronized circuit and better FSM structure.
e FPGA resources occupation: < 10% (XC6SLX150)
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- Immediately acknowledgement

- 1506 bytes per frame TC P/I P Examples

- 2K Sending Buffer
200 ms interval & packet resend Observed max. throughput: ~ 40 Mbit/s

85 136.45541?000 192.168.

N5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=67 Ack=4117 win=64509 Len=0

82 136.053592000 192.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=3091 Ack=67 win=4096 Len=513
83 136.254404000 192.168.0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=67 Ack=3604 wWin=65022 Len=0
84 136.254567000 192.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=3604 Ack=67 win=4096 Len=513
0 0
0}
0}

97 142. 084679000 192.168.

82, 5 67 [TCP Retransmission] silhouette > owms [PSH, u’»] Seq=3604 A =4096 Len=513
87 1l 192.168.0.5 92. .0.25 54 [TCP Dup ACK 85#1] owms > silhouette [ACK] ack=4117 win=6< ,w:_‘} Len=0
88 141.113189000 152.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=4117 Ack= 67 w1n 4096 Len=513
89 141.280537000 192.168.0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=67 Ack=4630 win=65535 Len=0
S0 141. 280708000 192.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=4630 Ack=67 win=4096 Len=513
91 141.481561000 192.168.0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=67 Ack=5143 win=65022 Len=0
92 141.481737000 192.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=5143 Ack=67 win=4096 Len=513
93 141.682579000 192.168.0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=67 Ack=5656 win=64509 Len=0
94 141.6827459000 192.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=5656 Ack=67 win=4096 Len=513
95 141. 883681000 192.168.0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=67 Ack=6169 win=65535 Len=0
96 141.883854000 192.168.0.25 192.168.0.5 TCP 567 silhouette > owms [PSH, ACK] Seq=6169 Ack=67 win=4096 Len=513
0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq =67 Ack 6682 win=65022 Len=0

CP Retransmission] > 5 "; , AC Seq=6169 Ack=67 win=4096 Len=513
146.11 5000 ) 5 P Dup ACK 97#1] owms > Seq=67 AC ) W 022 Len=0
100 146 113063000 192.168.0.25 192.168.0.5 TCP 567 S11h0uette > Owms [PSH ACK] Seq 6682 Ack =67 Win=4096 Len=513
Immediate acknowledgement no. 88 to 89: ~16 us; no. 90 to 89: ~182 us
80 32.617986000 192.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=30568 Ack=116 win=4095 Len=1452
81 32.617993000 1592.168.0.5 152.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=32020 win=16752128 Len=0
82 32.618579000 192.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=32020 Ack=116 win=4095 Len=1452
83 32.618586000 152.168.0.5 192.168.0.25 TCP 54 owms > siThouette [ACK] Seq=116 Ack=33472 win=16750592 Len=0
84 32.619125000 192.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=33472 Ack=116 win=4095 Len=1452
85 32.619136000 1592.168.0.5 1592.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=34924 win=16749312 Len=0
86 32.634638000 192.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=34924 Ack=116 win=4095 Len=1452
87 32.634661000 162.168.0.5 192.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=36376 Win=16747776 Len=0

. . 0 . s TCP 1506 silhouette > owms [PSH, ACK] Seq= AcCk= Win= Len=

89 32.634955000 152.168.0.5 152.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=37828 win=16746240 Len=0
.635137000 o (0, 5 TCP 1506 silhouette > owms [PSH, ACK] Seq=37828 Ack=116 win=4095 Len=1452

. . . U, . Y A =T a8 = = = =
92 32.635527000 152.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=39280 Ack=116 win=4095 Len=1452

93 32.635537000 152.168.0.5 152.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=40732 win=16743424 Len=0
94 32.635715000 152.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=40732 Ack=116 win=4095 Len=1452

95 32.635728000 152.168.0.5 152.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=42184 win=16741888 Len=0
96 32.636191000 152.168.0.25 152.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=42184 Ack=116 win=4095 Len=1452

97 32.636231000 152.168.0.5 152.168.0.25 TCP 54 owms > siThouette [ACK] Seq=116 Ack=43636 win=16740608 Len=0
98 32.636782000 152.168.0.25 192.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=43636 Ack=116 Wwin=4095 Len=1452

99 32.636793000 152.168.0.5 152.168.0.25 TCP 54 owms > silhouette [ACK] Seq=116 Ack=45088 win=16739072 Len=0
100 32.637372000 152.168.0.25 152.168.0.5 TCP 1506 silhouette > owms [PSH, ACK] Seq=45088 Ack=116 win=4095 Len=1452



Performance of the protocol

- The performance of TCP/IP protocol are related to:

- Quality of connection
- Round-trip delay time (RTT)
- Packet drop rate
- Size of the Packet
- Default: 1.5K
- Jumbo frame: 9K;

- Configuration at both sides (server and client)
- Support RFC1323 option
- Sending & Receiving window size

- Acknowledgement strategy

- Immediate acknowledgement
- Delayed acknowledgement (RFC1122, Windows XP: 200 ms)

- User Application
- Resources at both sides
- RAMSs In FPGA (Send buffer: 2K; Receive buffer: 4K)
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Conclusions

- A new prototype front-end electronics was designed,
implemented and fabricated to fit the requirements of
WFCTA.

- A new calibration method for mass verification was
proposed and verified.

- It proved that the time measurement of PARISROC 2 could
reach ~ 260 ps.

- Two new communication protocols, which are ASSL TCP/IP
and PEDTP were proposed, implemented and tested.

- The throughout of the protocols are > 80 Mbit/s (ASSL UDP/
IP) and ~ 40 Mbit/s (ASSL TCP/IP) for this version.

- The performance of the protocol will be improved in future.

- The PARISROC 3 is being fabricated in AMS. The new
prototype front-end based on it will be ready in July.
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Thank Yyou

for your attention!



