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W Outline

*Introduction of DBPM development
*Applications on FEL

*Applications on storage ring

*Other processors & Direct RF-Sampling DBPM

*Summary
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» BPM signal processing(SBPM,CBPM,BBPM).

» General platform for multi-parameters measurement.
» Research new applications and new algorithms.

» Stand-alone design and easy-to-use.
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Develop Flow
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Conceptual Design: Hardware Design:
What we want. 1
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DBPM is an integration of various knowledge and techniques.
It takes a lot time.
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Applications on FEL

Stripline BPM Processor
Cavity BPM Processor
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Mass Application on SXFEL/DCLS
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Firmware & Software Upgrade
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SBPM performance test,
BPM2’ = (BPM1 + BPM3) / 2, std(BPM2-BPM2’) / sqrt(2)

I 4606mm I 4606mm I ------ g

Long drift section on SXFEL LINAC.

Beam current measurement test with SBPM sum value.

4606mm 4606mm 3269mm

Q1 as reference, Qi/Q1 relative error introduced by beam displacement
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_M\AAA SBPI\/I Evaluation @SXFEL
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Cavity BPM signal processing
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AR

‘Cavity BPM signal processing
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m“Phase and k Calibration @DCLS
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Applications on SSRF

Button BPM Processor
Operation Monitor
Bunch Charge Monitor
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SSRF SR BPM Data Flow
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SSRF SR BPM Data Flow
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0 1000 2000 3000 4000 5000 6000

- Streaming
% ADC data
TBT@ FA@ @ \
< ) @
@117MHz 094Ktz S0kHz, 1PotIC{Il; ?(/)\Ili
Single channel N LPF & LPF & o|  Position Streaming
Decimation Decimation Decimation 7] calculation SA data
- Streaming
P FAdata
N Position -
calculation 7 TBT data
DDR2 , Captured
TBT/FA data
> RAM »  Captured
ADC data

Longwei Lai, Bl, SSRF



Amplitude (V)

SSRF SR BPM Data Flow
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Amplitude (V)

SSRF SR BPM Data Flow
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Amplitude (V)

SSRF SR BPM Data Flow
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Amplitude (V)

SSRF SR BPM Data Flow
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SSRF SR BPM Data Flow
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SSRF SR BPM Data Flow
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SSRF SR BPM Data Flow
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SSRF SR BPM Data Flow
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Amplitude (V)

—— IDBPM pickup signal
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Amplitude (V)

SSRF SR BPM Data Flow
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Amplitude (V)

SSRF SR BPM Data Flow

\'a A o o o o
| injection |
T T
1 1g210" . ‘
0.1 o £200 | \
[E . 1475 b0 ! !
. 01t H !
147 | |
0.05 01 02 0, 0.4] 0 06
K _ g 1165 £ | ] q
ER ERRpRi B 1 o
s E] 2 B §m, A o horizental
8 005 & 1.155 £ | | vertical
° ] | |
0.1k 1151 Z
N ;‘50 [ s .—Lw-......... } 1
015 1145 & | [ SR
20 144 6 0 01 02 03 04’ 05 06
5 5 A‘“ s . N iamn Aman aman iamn  Eaan anan o o time hours
Time () 10° 04 : : : r T
6977kH;
10° . Atigon 20Kz SZMkH 0.35| o 200
348kHz  5.814kiz  14kHz
1.163kH: L
. ol v \ ‘ \ </ aesiiz [/ 9.303kHz 03
2
s 8 10 : J Z o028
4 p Py
L g0 2,2 2 02
: £ £ N £ o015k 2.22Hz
& £ Bl s 178Hz | ¥
o h 04t N
¢ | i
. . . . . . iltnil S
10 o 0 2 s 6 s 10 0 05 1 15 2 25 3 35 4 45 5
o 05 " 1.5 2 25 1o 50 100 150 200 250 300 frequency itz frequency /Hz
requency /GHz frequency /kHz
- Streaming
P ADC data
TBT@
S 4“%2 FA@ FA@ SA@
@117MHz 50kHz 10kHz 10Hz
Single channel
g J— _’ LPF & LPF & LPF & A Position Streaming
+0 Decimation Decimation Decimation 7l calculation SA data
- Streaming
P FAdata
_) Posmqn =
calculation TBT data
DDR2 , Captured
TBT/FA data
S RAM » Captured
- — ADC d:

 Longwe

B',SERF i

£ D



Amplitude (V)

SSRF SR BPM Data Flow

\' e e o o o
BPM pickup
| injection |
T T
x10* < I
1.1 £200
0.1 : | ]
T . 1175 fio f
005
0 © 1.165 g'® ! ! 1
= ] S I |
3 9 £ 116 Fl -
2 L F, g o
s o [ ; = ‘horizental
L | |
8 -0.05] £ 1185 "‘é’;au | | vertical
o £ I I
04 1450 Z
15) ;‘5“1.. ‘ } 1
) S WS
0.15] 1.145 H | e
ERY) 0 01 02 03 04" 05 06
0. oy annn Annn annn annn Ennn ennn 6 time /hours.
f 5 T P 2o . 0
Time (ns) 10° 10 04, T T T T T
6977k 2.00H
10° . Af=100Hz 23253“:*8’9m SZMkH 035 o 200z
ASOKHZ 581Kz . 14kHz
) 10 0:&“{“’ \ 7 assikiz 9.303kHz 03
10 g P J 2
° s 2 = o025t
3 s s
2 ] 3
L g0 2,2 Z o2
5 5 Eal £ o5t 2220z
& £ Bl s 178Hz | ¥
e h 513 N
10" 0.05] [ ‘ l
‘ . . . . o iltnil S
10°! . o 5 4 o 5 0 o o5 1 15 2 25 3 35 4 45 &
0 05 1 1.5 2 25 1o 50 100 150 200 250 300 frequency i1z frequency /Hz
frequency /GHz frequency /kHz
- Streaming
P ADC data
3{% FA@ FA@ sA@
@117MHz S0kHz 10kHz 10Hz
Single channel ) LPF & LPF & LPF & 5| Position Streaming
VI~ + 0 Decimation Decimation Decimation 7l calculation SA data
- Streaming
P FAdata
N Position -
calculation 7 IBT data
DDR2 , Captured
TBT/FA data
3 RAM » Captured
_ _ ADC d

 Longwe

B',SERF i

£ D



SSRF SR BPM Data Flow

injection
"
0 118210 Fa0
T l 1475 Ewo !
147 q
0.05
© 1.165 £
B R E 3
Z 2 £ 116F )
% § 005 S 1155 gmm
= g
011 1.15f el
15 fal
-0.15 1.145 z e
E]
114 0 0.3
h B 027 Tamn mman  aman  anmn  faan  annn B 106 (ime hours
“Time (ns) 10° 10 0s
- \ Atoory 2326k 6977kHz 035 | 20012
348kHz  5.814kiz 8.14kHz
. =10 Uhiﬂkm \ 4631kHz [/ 9.303kHz . o3r
° s o & / =025
g ) )
2 2 2 2 B
s 10° 5 10° 210 Z o2
s & g N E o451 220Hz
& € H H ¥
04t
o
‘| i
N . Aol | L Ll o
10° o 0 4 6 8 10 0 25
o 05 1.5 2 0 50 100 150 200 250 300 frequency itz frequency /Hz
frequency /GHz frequency iz
= Streaming
P ADC data
i o FA@ sa@
@117MHz SOkHz 10kHz 10Hz
Single channel _y LE LPF & LPF & | Position Streaming
VI~ + 0 Decimation Decimation Decimation 7| calculation SA data
- Streaming
P FAdata
N Position g
calculation 7 TBT data
DDR2 > Captured
TBT/FA data

S T BEBEBIN

RAM

y  Captured

s 1 §




Amplitude (V)

SSRF SR BPM Data Flow

\' e e o o o
BPM pickup
| injection |
T T
x10* < I
1.1 £200
0.1 : | ]
T . 1175 fio f
005
0 © 1.165 g'® ! ! 1
= ] S I |
3 9 £ 116 Fl -
2 L F, g o
s o [ ; = ‘horizental
L | |
8 -0.05] £ 1185 "‘é’;au | | vertical
o £ I I
04 1450 Z
15) ;‘5“1.. ‘ } 1
) S WS
0.15] 1.145 H | e
ERY) 0 01 02 03 04" 05 06
0. oy annn Annn annn annn Ennn ennn 6 time /hours.
f 5 T P 2o . 0
Time (ns) 10° 10 04, T T T T T
6977k 2.00H
10° . Af=100Hz 23253“:*8’9m SZMkH 035 o 200z
ASOKHZ 581Kz . 14kHz
) 10 0:&“{“’ \ 7 assikiz 9.303kHz 03
10 g P J 2
° s 2 = o025t
3 s s
2 ] 3
L g0 2,2 Z o2
5 5 Eal £ o5t 2220z
& £ Bl s 178Hz | ¥
e h 513 N
10" 0.05] [ ‘ l
‘ . . . . o iltnil S
10°! . o 5 4 o 5 0 o o5 1 15 2 25 3 35 4 45 &
0 05 1 1.5 2 25 1o 50 100 150 200 250 300 frequency i1z frequency /Hz
frequency /GHz frequency /kHz
- Streaming
P ADC data
3{% FA@ FA@ sA@
@117MHz S0kHz 10kHz 10Hz
Single channel ) LPF & LPF & LPF & 5| Position Streaming
VI~ + 0 Decimation Decimation Decimation 7l calculation SA data
- Streaming
P FAdata
N Position -
calculation 7 IBT data
DDR2 , Captured
TBT/FA data
3 RAM » Captured
_ _ ADC d

 Longwe

B',SERF i

£ D



SSRF SR BPM Data Flow

|
4 } T
|

—— IDBPM pickup signal

x10
. 14200 Grasion el b oal 1475
147 |
0.05 01 02 q 04 ) 08
° 1.165 | 1 ]
| |
0 2 118f o -
s I | | ‘horizental
£ 00 1.155 | | - vertical
B | |
01 1.45f I |
[ e e ebrssn s ) 1
’ 19 149 | R SO —

current /mA
g g

° 150
= 3 2 2
£ £ E
H H 3 G0
: £
250
z
z
= T
114 0 0.1 0.2 0.3 0.4 05 0.6
- = = - - B T T L R-r ! & (e thours
Time (ns) 10° 10 04, T T T T T
- \ Atoory 2326k 7977kHz 035 | 20012
348kHz  5.814kiz 8.14kHz
. =10 Oi_‘i63\kﬂz \ </ aesiiz [/ /930312 . o3r
2 2 Y / \ =025
E 3 K 2
L 5 10° 2,2 Z 02
3 = =
s & g N E o451 220Hz
= E s & 178Hz | ¥
o h 04t N
10" 005 [ ‘ l
‘ . . . . o Iltnil S
10° o 0 2 4 5 3 © 0 05 1 15 2 25 3 35 4 45 5
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz
frequency /GHz frequency ikHz
= Streaming
P ADC data
3&1{% FA@ FA@ sA@
@117MHz SOkHz 10kHz 10Hz
Single channel _y| LPF& LPF & LPF & \|  Position Streaming
VI~ + 0 Decimation Decimation Decimation 7| calculation SA data
- Streaming
P FAdata
N Position g
calculation 7 TBT data
DDR2 > Captured
TBT/FA data

RAM y  Captured

R T 1113 s~ ] § DO




SSRF SR BPM Data Flow

|
4 } T
|

—— IDBPM pickup signal

x10
. 14200 Grasion el b oal 1475
147 |
0.05 01 02 q 04 ) 08
° 1.165 | 1 ]
| |
0 2 118f o -
s I | | ‘horizental
£ 00 1.155 | | - vertical
B | |
01 1.45f I |
[ e e ebrssn s ) 1
’ 19 149 | R SO —

current /mA
g g

° 150
= 3 2 2
£ £ E
H H 3 G0
: £
250
z
z
= T
114 0 0.1 0.2 0.3 0.4 05 0.6
- = = - - B T T L R-r ! & (e thours
Time (ns) 10° 10 04, T T T T T
- \ Atoory 2326k 7977kHz 035 | 20012
348kHz  5.814kiz 8.14kHz
. =10 Oi_‘i63\kﬂz \ </ aesiiz [/ /930312 . o3r
2 2 Y / \ =025
E 3 K 2
L 5 10° 2,2 Z 02
3 = =
s & g N E o451 220Hz
= E s & 178Hz | ¥
o h 04t N
10" 005 [ ‘ l
‘ . . . . o Iltnil S
10° o 0 2 4 5 3 © 0 05 1 15 2 25 3 35 4 45 5
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz
frequency /GHz frequency ikHz
= Streaming
P ADC data
3&1{% FA@ FA@ sA@
@117MHz SOkHz 10kHz 10Hz
Single channel _y| LPF& LPF & LPF & \|  Position Streaming
VI~ + 0 Decimation Decimation Decimation 7| calculation SA data
- Streaming
P FAdata
N Position g
calculation 7 TBT data
DDR2 > Captured
TBT/FA data

RAM y  Captured

R T 1113 s~ ] § DO




SSRF SR BPM Data Flow

- BPM pickup

| injection |
T T
x10* < I
1 E200
0.1 2 | |
— T— 5 | |
e ol 11475 b !
15
147 | |
0.05] 01 02 0, 04l 0 06
0 3 1.165 £150 | | 1
= = E} | |
B 3 0| 3 o o
i ° 18 £oo e o horizental
£ $ -0.05] 5 1155 £ | | vertical
< o 2 I I
0.1k 1.15 H I I
2 50} 4
s o U NS |
-0.15| 1.145 H | e NS
: T
1an 0 01 02 03 o4 05 06
o o5 o s 2o 0.2 Thnn  mmnn anan  anan Eann onnn 6 time fhours
. 10° 10
Time () 10° 04 r r r r
6977kHiz 2.00H:
. Af=100H, >320kHz s 035 o 200z
3480kHz  5814kHz - JakHz
1163KH;
L e \ “ \ /assiz [ 9.303kHz 03
g P J 2
3 B K] 2025
Py 3
H " 2 Emz Z 02
g & Kl m Eo1s 222Hz
& & B L 1784z | ¥
o h 041 N
° Ll L
. . . . . bl A S
10® 0 2 4 6 8 10 0 05 1 15 2 25 3 35
o 05 1.5 2 50 100 150 200 250 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
ingle ch: 1 . .
Single channe LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf

- Longweil

s

BI, SSRF




SSRF SR BPM Data Flow

- BPM pickup

| injection |
T T
x10* < I
1 E200
0.1 2 | |
— T— 5 | |
e ol 11475 b !
15
147 | |
0.05] 01 02 0, 04l 0 06
0 3 1.165 £150 | | 1
= = E} | |
B 3 0| 3 o o
i ° 18 £oo e o horizental
£ $ -0.05] 5 1155 £ | | vertical
z, £ | |
0.1k 1.15 H I I
2 50} 4
. o S VO |
-0.15| 1.145 H | e NS
: T
1an 0 01 02 03 04 05 06
o o5 o s 2o 0.2 Thnn  mmnn anan  anan Eann onnn 6 time fhours
. 10° 10
Time () 10° 04 r r r r
6977k, 2.00H:
. Af=100H, >320kHz SZMkH 035 o 200z
3480kHz  5814kHz - JakHz
1163KH;
L v \ /assiz [ 9.303kHz 03
3 poHz J 3
3 B K] 2025
Py 3
£ £ 7 2 02
g & K m Eo1s 222Hz
& & B L 1784z | ¥
041
0 h N
" Ll L
. . . . . bl A S
10® 0 2 4 6 8 10 0 05 1 15 2 25 3 35
o 05 1.5 2 50 100 150 200 250 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
ingle ch: 1 . .
Single channe LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf

- Longweil

s

BI, SSRF




SSRF SR BPM Data Flow

BPM pickup

| injection |
T T
x10* < I
1 E200
0.1 2 | |
— T— 5 | |
e ol 11475 b !
15
147 | |
0.05] 01 02 0, 04l 0 06
0 3 1.165 £150 | | 1
= = E} | |
£ 3 0 3 L 2 "
i ° 18 Lol e o horizental
£ $ -0.05] 5 1155 £ | | vertical
e 2 I |
0.1k 1.15F H | |
B B e S| 1
-0.15| 1.145 H | e NS
: T
1an 0 01 02 03 0.4 05 06
o o5 B s 2o 0.2 Thnn  mmnn anan  anan Eann onnn 6 time fhours
. 10° 10
Time () 10° 04 r r r r
6977kHiz 2.00H:
. Af=100H, >320kHz s 035 o 200z
3480kHz  5814kHz - JakHz
1163KH; L
L v \ / aesikiz / 9.303KHz. 03
3 poHz J 2
) K} < S 025
Py 5
H " 2 Emz 2 02
: § £ N Eo1s; 222Hz
& & B < 1784z | ¥
01F
0 h N
" Ll L
. . . . . bl A S
10® 0 2 4 6 8 10 0 05 1 15 2 25 3 35
o 05 1.5 2 50 100 150 200 250 300 frequency /diz frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
ingle ch: 1 . .
Single channe LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
RAM Captured
>
ADC daf

 Longwe




SSRF SR BPM Data Flow

BPM pickup

| injection |
T T
x10* < I
1 E200
0.1 = | |
T i 1175 29 f
© | |
0.05] r 01 02 0, 04| o 06
© 3 1.165 4150 } } E|
B El 1 L 5 -
5 - ° i 118 Lol e o horizental
£ $ -0.05] 5 1155 £ | | vertical
e 2 I |
0.1k 1.15F H | |
N o S VO | 1
-0.15| 1.145 H | e NS
o 1an 0 01 02 03 0.4 05 06
5 P - - - B T T L R-r ’ * e hours
Time (ns) s 10 04
10 z r r r r
6977k, 2.00H:
4 Arone stk:‘x’oku SZMkH 03 ¥ ‘
o 'z 5.814kHz - iz
10 0:‘;63“"2 \ / aesikiz / 9.303kHz o 03p
5 P 5
s 8 ¥ / < 0250
2 2 22 g
5 10° s 210 z 02
£ 5 g m Z 0151 222Hz
& & B < 1784z | ¥
01F
0 h N
0 00| [ ‘ l
‘ . . . . el iltnil Judu
10® 0 2 4 6 8 10 0 05 1 15 2 25 3 35
o 05 1.5 2 50 100 150 200 250 300 frequency /diz frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
TBT@ FA@ FA@ SA@
@117MHz odklz SOKH. 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf

- Longweil




SSRF SR BPM Data Flow

BPM pickup

| injection |
T T
x10* Z200 !
0.1 ! = | |
——— IDBPM pickup signal 1175 £150 ! !
10C. 4:20m Gunsion cemerst beam £ |
. 01f a7 H ‘ ‘
0.05] ) 01 02 0, 04| o 06
o 3 1165 E‘150 } } 4
B 30 HIRPRS B o -
g 5 < i 118 £oo | o horizental
H & 0,05 5 1455 geor | | vertcal
e 2 I |
0.1k 1.15F H | |
o U NS | 1
N -0.15| 1.145 H | e NS
: T
0 01 03 03 0.4 05 06
- = = - 2o B T T L R-r o * ime hours
Time (ns) 10° 10 04 r T T T
6977kHiz 2.00Hz
. AF100Hz 2“"3“:‘8’%H s 035 ¥
o 'z 5.814kHz - iz
10 - 1163kHz \ / aesikiz / 9.303kHz o 03p
5 BOHz 5
° ° ¥ / < 0250
] g Py 3
E| o 2 gmz 2 02
S &l E
g & B m Z 0151 222Hz
& & B < 1784z | ¥
01F
0 h N
" e L
. . . . . bl A S
10° o 0 2 4 5 8 10 0 05 1 15 2 25 3 35 4 45
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency /diz frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
62‘1{5? FA@ FA@ SA@
@117MHz - SOKH. 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf

- Longweil




SSRF SR BPM Data Flow

BPM pickup

| injection |
T T
x10* < I
1 E200
o1 5 | l
2.4 oo e e sl 1.175 £10 |
° | |
0.05] r 01 02 0 04 0 06
© 3 1.165 4150 } } ]
B El 1 L 5 -
5 - ° i 118 £oo e o horizental
g $ -0.05 51155 :‘ [ | | vertical
T 2 | |
0.1k 1.15F H | |
s o U NS | 1
-0.15| 1.145 H ! ]
o 1an 0 01 02 03 0.4 05 06
5 P - - - B T T L R-r ’ * e hours
Time (ns) s 10 04
10 z r r r r
6977k, 2.00H:
4 Arone stk:‘x’oku SZMkH 03 ¥ ‘
o 'z 5.814kHz - iz
10 0:‘;63“"2 \ 4.651kHz /. 9.303kHz o 03p
5 P 5
o B K] / < 0250
g ) o
2 2 g 2 =
510 s Z10 E 02
g 5 B m Z 0151 222Hz
€ & s s 178Hz | ¥
01F
0 h N
o 005 [ ‘ l
‘ . . . o iltnil S
10° 0 2 4 6 8 10 0 05 1 15 2 25 3 35
o 05 1.5 2 50 100 150 200 250 300 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
Streaming
ADC data
TBT@ FA@ FA@ SA@
@117MHz odklz SOKH. 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
Streaming
FA data
b Position
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf

- Longweil




y VUV VU O

SSRF SR BPM Data Flow

\'A 4 o o o o

| BPM pickup F

m,

|
3 I P
] ot —
=) | | ‘horizental
Foo-
g | | vertical
| |
H | |
B e S| 1
& | R SO —
0 0.1 02 03 0.4 05 06
time /hours
04 r r r r r
035 | 200k
03F
2
< 0250
2 02
E 220Hz
£015F
s 178Hz | ¥
01F N
00|

0.1
01f
0.05|
3 1.165
H R £ e
H § 005 5 1.455
01 115
-0.15| 1.145
= = P A 2 B T T T STz o 6
Time () 10° 10° 0
2.326kHz 6977kHiz
10° Af=100Hz
4 348kHz  5.814kHz 8.14kHz
. e 0:‘;63“"2 \-/ 7 assikiz 9.303kHz.
2 g <
3 E 22
§1o° 5 10° £10
: g |
& 10°
o |
10 0 ‘
10° - 10° 0 2 4 6 8 10
0 05 ! 15 2 % 0 50 100 150 200 250 300 frequency M1z
frequency /GHz freauency /kHz
. Streaming
»  ADC data
it o FA@ sa@
@117MHz SOKH: 10kHz 10Hz
Single channl LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
D Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf
-
-

- Longweil

i, BI, SSRF

0 05 1 15 2 25
frequency /Hz

SA data

3

35

‘i\llll‘ ‘Mu

4 45




y VUV VU O

SSRF SR BPM Data Flow

\'A 4 o o o o

| BPM pickup F

@694kHz

1 1g210"
0.1 .
1175
01f
147
0.05|
3 1.165 £150 } } 1
B El 1 L 5 -
£ N 3 116 Lol e o Horizental
£ $ -0.05] 5 1155 £ | | vertical
= | |
04 1150 z | |
e S O | 1
0.15 1.145 § | e NS
o 1an 0 01 02 03 0.4 05 06
5 P - - - B T T L R-r ’ 6 e hours
. 10 10
Time () 10° 04 r r r r T
" ) Aftoony 23202 6977kHiz 035, | 200k
3489kHz  5.814kHz 8.14kHz
. 10 0:‘;63“"2 \-/ / aesikiz / [ 9303kz o 03p
10 g P E
o B K] < 0250
g ) o
2 2 2 S
5 10° g’ 2,02 E 02
£ 3 = 2 045k 222Hz
s £ £015
& £ Bl & 178Hz | ¥
00 h 01F N
10" 005 [ ‘ l
‘ . . . . o iltnil S
10° o 0 2 4 5 8 10 0 05 1 15 2 25 3 35 4 45
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf
-
-

- Longweil

i, BI, SSRF




y VUV VU O
A A & a o o

SSRF SR BPM Data Flow

| BPM pickup F

@694kHz

@10/50kHz

1 1g210"
0.1 .
1175
0.1
147
0.05|
3 1.165 £150 } } 1
B El 1 L 5 -
£ N 3 116 Lol e o Horizental
£ $ -0.05] 5 1155 £ | | vertical
= | |
0.1 1150 z | |
e S O | B
-0.15| 1.145 H | e NS
o 1an 0 01 03 03 0.4 05 06
5 P - - - B T T L R-r ’ 6 e hours
. 10 10
Time () 10° 04 . . . . .
" ) Aftoony 23202 6977kHiz 035, | 200k
3489kHz  5.814kHz 8.14kHz
. 10 0:‘;63\“2 \-/ / aesikiz / 9.303kHz o 03p
10 g P 2
o B K] < 0250
g ) o
2 2 2 S
5 10° g0 2,02 Z 02
£ 3 = 2 045k 222Hz
s £ £ 0.15]
& £ Bl & 178Hz | ¥
o0 h 01F N
10" 005 [ ‘ l
‘ . . . o iltnil S
10° o 0 4 5 8 10 0 05 1 15 2 25 3 35 4 45
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf
-
-

- Longweil

i, BI, SSRF




y VUV VU O
A A & a o o

SSRF SR BPM Data Flow

| BPM pickup F

@694kHz

@10/50kHz

1 1g210"
0.1 .
1175
0.1
147
0.05|
3 1.165 £150 } } 1
B El 1 L 5 -
£ N 3 116 Lol e o Horizental
£ $ -0.05] 5 1155 £ | | vertical
= | |
0.1 1150 z | |
e S O | B
-0.15| 1.145 H | e NS
o 1an 0 01 03 03 0.4 05 06
5 P - - - B T T L R-r ’ 6 e hours
. 10 10
Time () 10° 04 . . . . .
" ) Aftoony 23202 6977kHiz 035, | 200k
3489kHz  5.814kHz 8.14kHz
. 10 0:‘;63\“2 \-/ / aesikiz / 9.303kHz o 03p
10 g P 2
o B K] < 0250
g ) o
2 2 2 S
5 10° g0 2,02 Z 02
£ 3 = 2 045k 222Hz
s £ £ 0.15]
& £ Bl & 178Hz | ¥
o0 h 01F N
10" 005 [ ‘ l
‘ . . . o iltnil S
10° o 0 4 5 8 10 0 05 1 15 2 25 3 35 4 45
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf
-
-

- Longweil

i, BI, SSRF




y VUV VU O
A A & a o o

SSRF SR BPM Data Flow

RF
BPM pickup

@694kHz

@10/50kHz

1 1g210"
0.1 .
1175
01f
147
0.05|
3 1.165 £150 } } 1
B El 1 L 5 -
£ N 3 116 Lol e o Horizental
£ $ -0.05] 5 1155 £ | | vertical
= | |
04 1150 z | |
e S O | B
-0.15| 1.145 H | e NS
o 1an 0 01 03 03 0.4 05 06
5 P - - - B T T L R-r ’ 6 e hours
. 10 10
Time () 10° 04 . . . . .
" ) Aftoony 23202 6977kHiz 035, | 200k
3489kHz  5.814kHz 8.14kHz
. 10 0:‘;63\“2 \-/ / aesikiz / 9.303kHz o 03p
10 g P 2
o B K] < 0250
g ) o
2 2 2 S
5 10° g0 2,02 Z 02
£ 3 = 2 045k 222Hz
s £ £ 0.15]
& £ Bl & 178Hz | ¥
o0 h 01F N
10" 005 [ ‘ l
‘ . . . o iltnil S
10° o 0 4 5 8 10 0 05 1 15 2 25 3 35 4 45
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency A1z frequency /Hz
frequency /GHz freauency /kHz
. Streaming
»  ADC data
e FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
> RAM Captured
ADC daf
-
-

- Longweil

i, BI, SSRF




Amplitude (V)

SSRF SR BPM Data Flow

BPM pickup

@694kHz

@10/50kHz

| injection |
T T
x10* I
1.1 bl
0.1 | |
[ttt ol 1475 : i 1
: ' “7 S S S E——
0.05
o 3 1.165 Eiwsu } } 4
E Dol B o
s 2 i 116 g i —.“ horizental
$ -0.05] 5 1155 ;m’ | | Vertical
° | |
o4 1.15} iw ! !
[ e i e e o) 1
N 0.15 1.145 § | R SRS
T
114 0 0.1 0.2 0.3 0.4 05 0.6
; P = - - B T T L R-r ! * e hours
Time (ns) 10° 10 04, T T T
6,977kH: 2.00H;
10° . Af=100Hz 23253“:’8’9m SZMkH 035 o 200z
. z  5.814kHz - o
10 - 1163kHz \  a6sikiz [/ 9.303kHz o 03p
10t 5 BOHz \ 5
) K} < = 025F
2 2 ) 3
g 10° 5 10° 210 z 02
g 5 E N 20151 222Hz
€ €10 N ‘ = o 178Hz | ¥
o| [ N
10
10 0.05) [ ‘ l
‘ . . el iltnil du
10j o 0 4 6 8 10 0 05 1 15 2 25 3 5 4 45 4
o 05 1 1.5 2 25 10 50 100 150 200 250 300 frequency A1z frequency /Hz
frequency /GHz freauency kHz
- Streaming
P ADC data
TBT@
S 4“({/2 FA@ FA@ SA@
@117MHz 50kHz 10kHz 10Hz
Single channel o | LPFE LPF & LPF & o Position Streaming
+0 Decimation Decimation Decimation 7l calculation SA data
- Streaming
P FAdata
N Positiqn -
calculation 7 TBT data
DDR2 > Captured
TBT/FA data
> RAM 3y, Captured

10Hz

TS




SSRF SR BPM Data Flow

BPM pickup

@694kHz @10/50kHz

11210
0.1 .
10, 2o hnmioncomral bear 0il 1175
s 147
005
w0 5 1165 £150 i ] 1
s s 9 3 N~ ! [—
£ - < 2 16 £ o horizental
: 3 3 S1o0 | |
i 8 -0.05] 3 1455 g | 1 vertical
T | |
04} 1451 :
15 Lol | ! |
) U N
015 1.145 ] i [y SRS
T
114 0 0.1 0.2 0.3 0.4 05 0.6
5 = o = 5 B L ’ o e hours
Time (ns) 10° 10 04 T T T T T
6,977kHz. 2.00H:
10° . Af=100H, >320kHz s 035 o 200z
o L s \ 3489kHz  5814kHz  14KHz 03l
. o  a6sikiz [/ 9.303kHz X
10 2 poHz \ S
© © & 5 025+
° = 15 o
2 % g
L 510° 2402 Z 02
£ 5 = | 20150 222Hz
S £ o015
& £ Bl s 178Hz | ¥
h 01F N
o ° L L
. . . . . bl A S
10j 0 0 2 4 6 8 10 0 05 1 15 2 25 3 35 4 45 y
o 05 ";quency /G:-if 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz

freauency fkHz.

Pickup signal TBT data FA data SA data

- Streaming
P ADC data
e FA@ FA@ sA@
@117MHz H 50kHz 10kHz 10Hz
Single channel o | LPFE LPF & LPF & A|  Position Streaming
+0 Decimation Decimation Decimation 7] calculation SA data
- Streaming
P FAdata
N Position -
calculation 7 TBT data
DDR2 > Captured
TBT/FA data
> RAM 3y, Captured

TS



Amplitude (V)

SSRF SR BPM Data Flow

@694kHz

—— IDBPM pickup signal
1nC. 4 2mm Guassion centeral beam

oo o5 o s 2

Time (ns)

Pickup signal

Single channel

@117MHz

DBPM

@10/50kHz

4 x10
0.1 .
1175
0.1
147
0.05|
5 1.165 g™ | | 1
R 3 = | —
3 RS ) iy -
b 2 S1oo 1 | horizental
$ -0.05] 5 1155 g | | vertical
| |
0.1 L 3
o L S W 1
-0.15| 1.145 H | ]
114 0 0.1 0.2 03 04 05 0.6
B T T vy vy ! 6 (e thours
g 10 10
10 04, r r r r r
6977k, 2.00H:
10° . Af=100Hz 23253“:*8"% SZMkH 035 o 200z
L163kiH _/ KHz 584Ktz i L
) L v \ 631kt [/ 9.303kHz 03
10 3 5
) K} < = 025F
s Py 5
Zi S 10° 2402 2 02
s g g N £ 015k 2.22Hz
& £ Bl s 178Hz | ¥
00 h 01F N
10" 005 [ ‘ l
‘ . . . o Iltnil S
10°! o 0 4 6 8 10 0 05 1 15 2 25 3 35 4 45 .
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz
frequency /GHz fraauency /kHz.
- Streaming
P ADC data
3&1{% FA@ FA@ sA@
SOkHz, 10kHz 10Hz
) 0 > LPF & LPF & LPF & N Position Streaming
+0 Decimation Decimation Decimation 7] calculation SA data
- Streaming
P FAdata
N Position -
calculation 7 TBT data
DDR2 > Captured
TBT/FA data
> RAM 3y, Captured

" LongweilaiB,

s 1 §



Amplitude (V)

e s o

SSRF SR BPM Data Flow

@694kHz

DBPM

@10/50kHz

—— IDBPM pickup signal
1nC. 4 2mm Guassion centeral beam

o5 o s
Time (ns)

Pickup signal

Single channel

Longwe

i i‘B!‘

118210
0.1 .
1175
0
147
0.05|
5 1.165 g | | q
R 3 = | —
] ERRT ¥ I ot
b 2 S1oo 1 | horizental
$ -0.05] 5 1155 £ | | vertical
| |
04 t 3
o L S W
-0.15| 1.145 Z ! ]
T
114 0 0.1 0.2 0.3 0.4 05 0.6
B T T vy vy ! 6 (e hours
y 10 10 04
10 - r r : :
6977k, 2.00H:
10° . Af=100Hz 2-3253“:*X’9m SZMkH 035 o 200z
. 5.814kHz. 14KHz
10 |- 1163kHz _/ ’ 03l
o 2 foe \ 4631kHz [/ /930312 B
8 3 < < 0250
g ) o
2 2 2 2 S
Eno“ 5 10° 210 z 02
g 5 E N 20151 222Hz
& £ Bl s 178Hz | ¥
o0 h 01F N
10" 005 [ ‘ l
‘ . . . o Intni S
10° o 0 4 5 8 10 0 05 15 2 25 3 35 4 45
o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz
frequency /GHz freauency /kHz.
= Streaming
P ADC data
;;ﬂg‘; FA@ FA@ SA@
@117MHz ’ S0kHz 10kHz 10Hz
) 0 _’ LPF & LPF & LPF & N Position Streaming
+0 Decimation Decimation Decimation 7| calculation SA data
- Streaming
P FAdata
N Posiﬁqn g
calculation 7 TBT data
DDR2 > Captured
TBT/FA data
RAM y  Captured

s 1 §



y VUV VU O

SSRF SR BPM Data Flow .
""" DBPM

. RF fro 10Hz

" @694kHz @10/50kHz

1 1g210"
0.1 .
1475
01
117
005
3 1165 £150 ] ] 1
s 5 S I |
< 3 0 H 3 -
£ ° 2 16 s o horizental
g 3 : S0 | |
i $ -0.05 5 1155 g 1 1 vertical
= | |
01F 1451 :
- L A S ]
015 1145 & | [ SR
: T
B T T N o 6 ’ o e e e
o 5 T P 2o = . 0
Time (ns) 10° 10 04 T T T T T
6,977kHz. 2.00H;
10° . Af=100H, >320kHz s 035 o 200z
o L s \/ }489kHz 5814kHz 14kHz sl
. 2 Fone 4631kHz [/ 9.303kHz. X
=
© o 10 & < 0.25-
g = 15 o
L L0 2402 2 02
: § £ N Eo1s; 222Hz
& £ Bl s 178Hz | ¥
0.1
0 h N
° | L oL
. . . . . bl A S
10j o 0 2 4 6 8 10 0 05 1 15 2 25 3 35 4 45 y
o 05 ";quency /G:-if 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz

freauency fkHz.

Pickup signal TBT data FA data SA data

. Streaming
»  ADC data
g;ﬁg‘l FA@ FA@ SA@
@117MHz - SOKH. 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
| N Position o
calculation TBT data
DDR2 — Captured
TBT/FA data
RAM Captured

E—— T § 113 EEEIS ] B




y VUV VU O

SSRF SR BPM Data Flow

\'A 4 o o o o

DBPM

. RF fro 10Hz

@694kHz

A

@10/50kHz

Amplitude (V)

Time (ns)

150 bunch / turn.
beam current
bunch length

1mA

<

BPM pickup signal power (watt)
H B

4.2mm
beam position  center

Frequency (Hz)

Pickup signal

Single channel

1 1g210"
0.1 .
1175
0
147
0.05|
5 1.165 £150 | | 1
R 3 E | o
s i o116 @ o ot
b : S1oo 1 | horizental
$ -0.05] 5 1155 £ | | vertical
| |
04 115} 3
§50;m~.-w } 1
-0.15| 1.145 H ! ]
o 1an 0 01 02 03 o4’ 05 06
2 B T T vy vy ‘ 6 (e hours
g 10 10
10 04 r r r r r
6977k, 2.00H:
w0’ 4 M:"miz/z zzzk:ix’t)ku SZMkH 03 ¥ ‘
4 'z 5.814kHz. g iz
. 10 OlHi“kHz \  a6sikiz [/ 9.303kHz o 03p
10 3 5
o B K < 0250
g ) o
2 2 3
L g0 2402 Z 02
g 5 B m 20151 222Hz
& £ Bl s 178Hz | ¥
00 h 01F N
10" 005 [ ‘ l
‘ . . . . o iltnil S
0 10° o 0 2 4 6 8 10 0 05 1 15 2 25 3 35 4 45 .
2 o 05 1 1.5 2 25 0 50 100 150 200 250 300 frequency itz frequency /Hz
frequency /GHz freauency kHz
Streaming
ADC data
g;ﬁg‘l FA@ FA@ SA@
@117MHz - SOKH. 10kHz 10Hz
LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
Streaming
FA data
b Position
calculation TBT data
DDR2 — Captured
TBT/FA data
RAM Captured
ADC da

- Longweila

i,iBI; S§RF 3




y VUV VU O

SSRF SR BPM Data Flow

W W

DBPM

. RF fro 10Hz

@694kHz

A

@10/50kHz

1 1g210"
0.1 -
1175
0
147
0.05|
3 1.165 g'%0 } } 1
= ER H 3 -
£ § 3 1.16r § i o horizental
£ $ -0.05] 5 1155 :m’ | | Vertical
= | |
04 1151 fe | |
[ e i e e o) 1
0.15 1145 § | e SNSRI
o 1an - 0 01 02 03 o4’ 05 06
5 5 " A 2 2% A ARAn  aman  iamn  Eman  anan time hours
Time (n9) 10° 10° ° 04, T T T T T
150 bunch / turn 6977k, !
s00n boam curtent  1mA o . aroons P20 . 035 O
bunch length  4.2mm / o 'z 5.814kHz. - iz
g beam position ~ center ) =10 b 0:—(;63 iz \ / aesikiz [ 9.303KHz. o3
5
£ oo 8 3 10 < = 025t
i L £ 22 X
£ toon £ 5 & m 2 0150 220Hz
E € s g I'4
F & 10 1.78Hz
2 o h 01F N
. 10’ 0 ‘ 005 [ | ‘ l
‘“ N . . . .H\‘ b wlu
LT " 10° o 0 2 4 5 8 10 0 05 1 15 2 25 3 35 4 45 .
s 106 20 0 05 1 15 2 2.8 05 50 100 150 200 250 300 frequency A1z frequency /Hz
Frequency (1z) frequency /GHz freauenay /kHz
Streaming
ADC data
g;ﬂ% FA@ FA@ sA@
@117MHz S0kH 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
Streaming
FA data
b Position
calculation TBT data
DDR2 — Captured
TBT/FA data
RAM Captured
ADC da

- Longweila

i,iBI; S§RF 3




BPM pickup signal power (watt)

o T

Amplitude (V)

y VUV VU O

SSRF SR BPM Data Flow

\'A 4 o o o o

DBPM

RF fro 10Hz

\

@117MHz

@694kHz

@10/50kHz

| injection |
T T
1 1g210" | ]
0.1 - ! !
[E . 1475 ‘ | 1
s 01 17 | I
0.05 ’ 01 02 0, 0.4] 0 06
o 5 1.165 ! ! 1
ER ; | o
; 1.16F Laai o
° K 3 I I
$ -0.05] 5 1.155 | |
o | |
04 1151 | |
B v 1
° -0.15| 1.145 | ”""wa-.—-——-—-
V2 e 6 oo e e
oo o5 T B 20 . 0
Time (n9) 10° 10 04, T T T T T
150 bunch / turn 6977k, !
o boam curtent  1mA o . Af-oon P304z . 035 O
bunch length 4 2mm / 3480KHZ 5 814K1 14KHz
beam position  center 10 LI63kHZ \ /assiz [ : 9.303kHz 03r
10t 5 POHz L
on s 8 ¥ < 0250
2 3 s
Zi S 10° 2402 Z 02
on g & B m 0151 222Hz
& £ Bl s 178Hz | ¥
o h 01F N
o 0
10! 005 [ ‘ l
‘ M“ ‘ . . el iltnil du
LT " 10° o o 4 5 8 10 0 05 1 15 2 25 3 35 4 45 .
s 106 20 0 05 1 15 2 2.8 05 50 100 150 200 250 300 frequency A1z frequency /Hz
Frequency (1z) frequency /GHz freauenay /kHz
. Streaming
»  ADC data
g;ﬂ% FA@ FA@ sA@
@117MHz SOKH: 10kHz 10Hz
Single channel LPF & LPF & LPF & Position Streaming
Decimation Decimation Decimation calculation SA data
. Streaming
FA data
b Position I
calculation TBT data
DDR2 — Captured
TBT/FA data
RAM Captured
ADC da
®




BPM pickup signal power (watt)
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| SSRF Beam Test—Check With Brilliance
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Assuming the Brilliance results are correct.
Data spectrums show they fit quite well.
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SSRF Beam Test—Current Dependency
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BPM pickup sum signal is divided into 8 channels and put into DBPM and Brilliance,

similar to beam passing through BPM center. The output position value should be
stable.

The DBPM output is drifting when beam current decays from 260mA to 200mA.
Brilliance output is stable when crossbars are switched off.

The main reason is the inconsistency between the four channels.

8

x10

Fit polynomial to data.
P = POLYFIT(X,Y,N), N=3
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Y: current, mA
Y=P(1)*X~"3 + P(2)*X"2+P(3)*X + P(4)
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SA X position/mm

SRF Beam Test—Correction
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X fits well after correction.

Y not very good.
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Correction effect is obvious during injection.
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_SSRF Operation Monitor

Monitoring beam status and capture
e i i i i data when abnormity is detected.
ata . . . . .
Optimization is ongoing.

16384 X4
FIFO

Trigger Tag

nnnnnnnnnnnnnnnnn

TBT data waveform and spectrum during
injecting.(Hor.)

Data

normalized frequency

L.W. Lai, Y.B. Leng, Y.B. Yan, Z.C. Chen,An Intelligent
Trigger Abnormal Beam Operation Monitoring
Processor at the SSRF, IPAC2015

10 20 30 40 50 60 70 80 90
sample (2014.09.02 11:48~14:50)

40 50 60 70 80 90
(2014.09.02 11:48~14:50)

Tune tracking.

10 20 30
sample
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Bunch Charge

onitor
4 ADCs on wideband RF board make bunch-by-bunch

charge measurement with interleaved sampling.
Optimization is ongoing.
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Interleaved Sampling
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Other processors

SR Bunch-by-bunch BPM Processor.

Proton Therapy Accelerator BPM Processor.
Transverse Feedback Processor.
Hard X-ray FEL General Processor.
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BxB DBPM & PT Acc.

y VUV VU O
W

BPM Processor

W .
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-~bunch #1
£ 0.02p —all bunches averaging
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£ 001
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)
5
5-0.01f
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E.0.02- {
1
-0.03 -
OIOJO 50 100 150 200

500M bunch-by-bunch

BPM processor

I ¥ ]

250

SP Device PXI board.

type

L »Revclu!ion
User frequency value

Register

BPM Processor on
Proton Therapy
Accelerator.

On-line.

h v
! Lgngwei Lai, Bl, SSRF

. High speed
RF_input ——»| :%ALS)E'OL -
Data
CPLD_FIrGA Acquisition
RS <1 &onfiguration
System
- High speed | _g
RF_output - DAC . j
Clock_reference
Clock_Module DDR3 Memory

|EARTRA RAng pa
ol 02 03

[z Elﬁ 2218

T
04 05

T T T T
(] [F] 03 (¥l 05

[2 [oa - 2208

Bunch-by-bunch
transverse feedback

processor.

Tested on SSRF.
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Support 1IMHz bunch rate.

Applications
Narrow band RF(EGU-FRES00W) . gpmMm

Wide band RF(EGU-FRES500B)
500MHz DAQ(EGU-DAQ500)
WhiteRabbit Timing Board ° Beam loss

* Bunch charge

* Beam arrival time

" longweilaiBLSSRF

* Profile(wire scanner)



“Future” DAQ

Pre-amplifier in tunnel
e RF front-end in

local station

D>—{[ver ]
Miser level : 17 dBufl” |

1

i

X: 470 GHz

-BW: IMHz \\l‘"\ —— 1
| [ ore | 3 —

1 4448 G !
i BWRipple 0,548 !

. VSWR < 1.2 !
Y: 470 GHz

iuw: IMHz II

|

|

1

|

| 37-7 Gl

- Isolarion : 30 dB
| Transver Loss6 di_ |
t

|

|

|

|

DAQ

‘enier Frequency: System
1 51 MHz
RBW: 10 MHz

S0-3000 MiL | A
3dn

1 G uB
P1dB: 10 dBm

Rer. 476H:

| BW: IMHz Im
I

Machine clock
119M

Gain: 20 dE
P1dB: 18 dBm &

DC 12V paver ‘

The Ideal BPM Read-out Electronics!? @

42 GHz
RF out: 0 dBm

BPM pickup
(e.g. button, stripline)

- mhl g

Very short Digital BPM electronics
coaxial cables (rad-hard, of course!)

“Ultra” low
jitter clock!

“Super” ADCs “Monster” FPGA
* Time multiplexing of the BPM electrode signals:
- Interleaving BPM electrode signals by different cable delays
— Requires only a single read-out channel!

September 17, 2014 — IBIC 2014~ M. Wendr Page 35

“Future” Accelerator around
Courtesy of Hermann Schmickler, CERN, IBIC
the Sun. 2015

Longwei Lai, Bl, SSRF



RE-Sampling tests

IN- BAMO1 IN- BAMO02 I - ; : : T >
1 O charge_INa VS. charge_INb| } o J O charge_LAa VS charge_LAb o ©°
-=+Linear fitti —=Linear fiti |
Inear fitting o%éﬁyo o 410 Linear fitting ‘r
_______________ Relative resolution = 0.276% 0 = Relative resolution = 0.298%
¥ 5 4001 —copnt=98
Beam 0 S 390 2
o) o
&t 5 58,°
% ot &)
e 5380 ,
______________________ _~ b . o 370 o
! N 370 380 390 400 410 420 370 380 390 400 410 420
charge-INa/pC charge LAa/pC

Relative RMS 0.27%, 0.29%

Beam * 3 charge_INa Vs charge.IND)| o 430“ O charge_LAa vs. charge,LAb‘[ oo
. e - g —~-Linear fitting o
Linear fitting Q/,«O o 420 fel
———————————————————————— Relative resolution = 0.57 % ® %% 0 o Relative rgsolution = 0.307 %
Count = 10! 0. 9097 o) 410r€ount-=
LO tor - -
706 1t 1 o | St X400
[ -0 0 € M
| [ &@‘529 o 2390 2
R-aY 4 o 50
. 380 5F 128
-’ o) e
3702270
380 390 400 410 420 430 370 380 390 400 410 420
INamix LO / pC LAamixLO /pC

Tektronix DPO70604 Oscilloscope

1 0 0
SXFEL BAM tests with 6G Relative RMS 0.57%, 0.40%

bandwidth Oscilloscope

Longwei Lai, Bl, SSRF



I ~ We are on the way.

USB-UART
USB-JTAG

. (IR  DIP Switch
swiit

External DDR3

UGes6_c1_02 040314
Memory

gizlﬁg_l]fﬁgcgj{ XILINXVC109, FMC connector
: Virtex-7 XC7TVX690T FPGA
Bandwidth up to 5.2GHz,
] 5GHz sampling rate 2 X 4GB DDR3 memory, 8-lane
__________ ohzsampungrate  _ _PCIE -
Control

Texas Instruments
ADC12DJ2700

Input bandwidth 8GHz
5.4GSPS in single channel /
2.7GSPS in double channel
12-Bits

ENOB: ~8.5@fin=4.7GHz

T PIEEEEEIS T B B

Cavity

LAN

e o=
RF frontend [ RF-sampling ADC I JESDT;(M o

EPICSIOC

Clock

Trigger




Ssummar
AMNWVWVW ----------- y

* Mass application on SXFEL&DCLS, 100Hz rate capability, SBPM
RMS 2.7um, CBPM RMS 0.54 um@500pC.

* On-line tests on SSRF, TBT RMS 0.34 um.

* Several processors have been developed, higher performance

processors are under developing.

co Streaming

-

SSRF DBPM _
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Thanks for your attention
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BPM RF SA Tests

Amplitude /dB
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1501 .
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8
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100! g
2

5% 10 20 30 40 50
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sample number «10°

70 T T T T T
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8 S
S 30r . 3 ]
20+ A 1
10+ R i

-’PSO -100  -50 0 50 100 150 -100 0 100 200

X Position reading/nm Y Position reading/nm
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centralized positionim

centralized positioniim

N
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0 4
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Performance Tests On DCLS
AW\NWW\,W. ~——

e 500pC[2.39,2.27]
* 400pC[2.92,2.83]
* 300pC[3.77,3.93]
« 200pC[5.47,5.63]
Stripline ° 100pC[9.91,11.08]
BPM  * 50pC[16.19,22.69]
* 20pC[27.69,33.31]
* 10pC[38.79,81.33]

resolution um

¢ 500PC[1.99 0.54]
* 400PC[2.31 0.57]
* 300PC[2.94 0.84]
« 200PC[4.31 1.20]
Cavity . 100pC[7.34 2.16]
BPM * 50pC[12.77 4.20]
« 20pC[28.30 8.32]
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