
��� �� � �� � 	

� �
 � �� � � 	 � �

��� �� ��� � � � � � � ��� ��  �! �" ��# $ $ � %

& '

() *+-, .�/0 1 2/345�6 16 3 /3 6 5 5 / / 7%89 :; .�/0 1 2/3</= >6 3 ?

@/ 5�A B CD, EFG : :9 7H, 9 9 , :9 9IJ KA B CD, EFG : :9 7H, 9 9 , : : F), L6 M5�A 1N3 M�OP 2Q MR 2�S T/



��� �� � �� � 	

� �
 � �� � � 	 � �

��� �� ��� � � � � � � ��� ��  �! �" ��# $ $ � H

Motivation
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❏

pV ^ _a` ZV qV U [ \ r [ caV st lu v g \ ` ] b jw Z c` U UV _ f�x d y g X [x y lz ` q^ _ V {f�x |} s X U m ~ g ] X b [�V Z c��U Xa� h V � � � V� ^ V Uf X-� V o g ~ ` g \ ` ] b W X [ c g V [ [V ] ^ ` ]` qV [�V ]f r\ ] f X U i _ V g-h U Z c qV ` f h ]V qV U [ f

❏

\ U _ ~ \ UV f ~f [�V q r\ ] b Xa` i U \ f [ X Zf ` U b� \ W� V � V _ p� Z\ U [ ]\ _ X U rh [h ]V

❏

V ` f ~ Z\ U UV Z [ X \ U W X [ c } z � g \ ` ] b r\ ]� \ W� V � V _ p � Z\ U [ ]\ _
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Project team

❏

�V ] n ~ | U b ]h f n �\ W �a� � � |} s s \ U [ ]\ _ _ V ]

❏

� X \ [ ] �h ] � X V W X Z n �a� � � | U` _ \ i } V f X i U

❏

| U b ]V Y � ca\ _ \ b U ~ Y � vV f [ ^ ]\ i ]` q qf

❏

� ]` U � v\ U X f Z c � � lu } V f X i U j Z\ � \ ] b X U` [ X \ U o

a. Henryk Niewodniczanski Institute of Nuclear Physics, Cracow
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Design parameters

❏

pV f \ _h [ X \ U� d w g X [

❏

z ` q^ _ V ]` [�V � h ^ [ \ d e lm n

❏ � ` ] X ` g _ V X U^ h [ ]` U i V � � {� d �x � {� � �

❏ � ` ] X ` g _ V X U^ h [ X q^ V b` U ZV � � e

Ωx m X i c X q^ V b` U ZV jd �
Ω

o
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Design Parameters

�a� �� � ���

❏

�\ f f X g X _ X [ ~ \ r V� [V ] U` _ ` U b X U [V ] U` _ [ ] X i i V ] X U i

❏

� \ r [ ] X i i V ]f ^ ]\ i ]` q q` g _ V r ]\ qd [�\ � � �� �

❏

�\ f f X g X _ X [ ~ \ r V� [V ] U` _ ` U b X U [V ] U` _ Z _ \ Z � X Ui

❏

� \ r f ` q^ _ V f { [ ] X i i V ]^ ]\ i ]` q q` g _ V r ]\ qd [ \ � � �� �
❏

� l u � U [�V ] ]h ^ [ ` r [V ] Z\ U� V ]f X \ U Z\ q^ _ V [V

❏

d y� � qV q \ ] ~ { |} s Z c` U UV _
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Analog design
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❏

|} k yw e \ ^ V ]` [V f r ]\ q f X U i _ V ^ \ WV ] f h ^ ^ _ ~

❏

g-h r rV ] ` q^ _ X  aV ] ` b` ^ [�f f V _ V Z [�V b X U^ h [ ]` Ui V [ \ |} s X U^ h [ ]` Ui V j _ V � V _ f c X r [ � i ` X U o

❏

X U^ h [ X q^ V b` U ZV ` U b Z\ h ^ _ X Ui q\ bV f V _ V Z [` g _ V � Xa` Y h q^ V ]f

Option Open Closed
DC-

offset
gain

Input Range: +/-1V JP3, JP4 JP2 2.42V 2.18

+/-5V JP2 JP3, JP4 2.82V 0.43

Option Open Closed

Input impedance: 50Ω JP1

1kΩ JP1

Coupling: DC JP5

AC JP5(a)

a.  DC-Offset = 2.5V

V INA

V INA
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❏

baV f X i UV b r\ ] \ ^ [ X qh q ^ h _ f V ]V f ^ \ Uf V j q X U X qh q b X f [ \ ] [ X \ U o

❏

V f [ X q` [V b g ` U b W X b [ c � e lm n j m z � � s u f X qh _a` [ X \ U o
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ADC Controller

❏

]V ` _ X n V b W X [ c |� vu p | � �7 |

8 bV f X i U Z\ q^ _ V [V _ ~ W ] X [ [V U X U |m } � j |� vu p | m ` ] b W` ]V } V f Z ] X^ [ X \ U� ` U i h ` i V o

❏

Z\ U [` X U f ` _ _ ]V i X f [V ]f Z\ U [ ]\ _ _ X Ui [ caV q \ bV f \ r \ ^ V ]` [ X \ U

8 |} s s \ U [ ]\ _ pV i X f [�V ] [�\ f V _ V Z [ \ ^ V ]` [ X U i q \ bV

8 v ] X i i V ] pV i X f [V ] r\ ] � \ r [ ] X i i V ]f

8 z ` q^ _ V pV i X f [V ] r\ ] � \ r f ` q^ _ V f { [ ] X i i V ]

8 } V _a` ~ ]V i X f [V ] r\ ] ` b Y h f [ X U i |} s Z _ \ Z �

8 s _ \ Z � } X-� X baV ] pV i X f [V ] j r\ ] X U [�V ] U` _ Z _ \ Z � X Ui o
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❏

; = : f V _ V Z [ f q \ bV \ r \ ^ V ]` [ X \ U

8 s l } > e@? s _ V ` ] j X U X [ Xa` _ X n V |} s ` U b f [�\ ^ f ` q^ _ X U i o

8 s l } > d ? z ` q^ _ V l \ baV

8 s l } > y ? A \ ] q` _ l \ bV

8 s l } > w ? z [ \ ^ l \ baV

❏

BCD EF bV  UV f f ` q^ _ X Ui q \ bV

8 m � {� t > e ? _ \ W r ]V � h V U Z ~ q\ baV j@G y lm n o

8 m � {� t > d ? c X i c r ]V � h V U Z ~ q \ bV j ` g \ � V y lm n o

D15 D14 D13 D12 D11 D09 D08 D07 D05 D04 D03 D02 D00

Write Ch3 Ch2 Ch1 Ch0 x x IntTrg IntClk x x x HI/LO DisWr CMD

Read Ch3 Ch2 Ch1 Ch0 0 0 IntTrg IntClk 0 0 0 HI/LO DisWr CMD
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❏

: õ ð H ÷ ` _ _ \ Wf [ \ b X f ` g V W ] X [ X Ui [ \ qV q \ ] ~ bh ] X U i f ` q^ _ X U i X r f V [ j r\ ] c` ] b W` ]V [V f [^ h ]^ \ �f V f \ U _ ~ o

❏

C � � ;I $ f V _ V Z [ f X U [V ] U` _ Z _ \ Z � X r f V [KJ v cV Z _ \ Z � r ]V � h V U Z ~ X f bV  UV b g ~ s _ \ Z � } X-� X bV ] pV i X f [�V ]j rMLN OQP OR S > � � lm n { A o

❏

C � � T ÷ ö f V _ V Z [�f X U [V ] U` _ [ ] X i i V ] X r f V [

❏

; ñUWV V ; ñX baV  UV f b` [` r ]\ q W c X Z c | } s Z c` U UV _ ` ]V f V U b [�\ [ caV } z � ^ \ ] [ bh ] X U i Z\ U� V ]�f X \ U X U c X i c r ]V � h V U Z ~ q \ bV j X i U \ ]V b X U _ \ W r ]V � h V U Z ~ q \ bV o
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= � � ò ð � Y �% ò ÷ ô � õ ��

❏

z ` q^ _ V q \ bV

Trigger

ADC-Clock

(Interrupt 1)

(Interrupt 2)

End of Sample

End of Conversion

N Samples

Memory
Address

N SamplesN Samples

0 N-1 N 2*N-1 2*N 3*N-1

End sampling
(# of triggers = 3)

Start sampling
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❏

A \ ] q` _ q\ baV j Z\ U [ X Uh \ h f f ` q^ _ X Ui o

Trigger

ADC-Clock

(Interrupt 1)

(Interrupt 2)

End of Sample

End of Conversion

N Samples

Memory
Address

N SamplesN Samples

(T-1)*N T*N-1 T*N (T+1)*N-1 (T+1)*N (T+2)*N-1

T = # of triggers taken so fare
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❏

z [ \ ^ q \ bV j r ]V V ]h U U X U i o

Trigger

ADC-Clock

(Interrupt 1)

(Interrupt 2)

End of Sample

End of Conversion

Memory
Address

N Samples

data before trigger N data after trigger
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❏ ? r\ ] } V _ ` ~ pV i X f [�V ] > e

❏ ? r\ ] } V _ ` ~ pV i X f [�V ] > A jd J J y e o

Delay 40ns≈

Delay 5ns D 45ns+⋅≈

J 3 6 5 N[* M[ 3 6 5

/\ 1S ] 5 N P ^

J ( ]_ ] 5 ^

( / 56 ?

*6 >` 5 / ` N M3 1
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❏

X U _ \ W r ]V � h V U Z ~ q\ baV �

❏

X U c X i c r ]V � h V U Z ~ q \ bV j s m e f V _ V Z [V b X U |} s s \ U [ ]\ _ pV i X f [V ] o �

] 2F ] 2 :] 2H] 2 %

% % % F F % % %% F % %% %F %

cd ce fg

hi jk li m f

fno p qrs tu p v p

r s t rs wk ix yz z { |

] 2F
% % % F

cd ce fg

hi jk li m f

fno p qrs tu p v p

rs t r s wk ix yz z { |

] 2F
% % %F
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VME Controller

❏

z [` U b` ] b � lu z _ ` � V q \ bh _ V ]V ` _ X n V b W X [ c} �� � A} � �7 |

❏

| ] g X [ ]` [ X \ U \ r� \ Z` _~ h f

8 |} s s \ U [ ]\ _ _ V ] c` f c X i caV f [ ^ ] X \ ] X [ ~

8 � \ Z` _~ h f | Z ZV f f U \ [ X  aV b g ~ f X i U` _ � A vu p A |�

❏

� l u Z ~ Z _ V f X f V� V Zh [V b \ U _ ~ X r � A vu p A |� > � \ W? X r ` U \ Ui \ X Ui � lu Z ~ Z _ V X f X U [�V ] ]h ^ [�V b

g ~ ` _ \ Z` _ g-h f ` Z ZV f f r ]\ q | } s Z\ U [ ]\ _ _ V ] X [ X f Z \ U [ X Uh V b ` r [V ] [ caV gh f c` f g V V U ]V _ V ` f V b g ~[ cV |} s Z\ U [ ]\ _ _ V ]
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❏

\ Z Zh ^ X V f y � � W\ ] baf W X [ c X U z ca\ ] [ | b b ]V f f p` U i V j |d � o

❏ W\ ] b ` Z ZV f f j } d � o \ U _ ~

❏

g ` f V ` b b ]V f f f V _ V Z [�V b g ~ Y h q^ V ]f

Address offset Register Descrcription

$0 Base Address Register

$2 Interrupt Status Register

$4 CLR Interrupt

$6 Control and Status Register 0

$8 Control and Status Register 1

$A Read from last memeory location

$C reserved

$E reserved

$10 Trigger Register

$12 Sample Register

$14 ADC Control Register

$16 Delay Register

$18 Trigger Counter Register

$1A Sample Counter Register

$1C Clock Divider Register

$1E unused
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Address D31 D16 D15 D00 ADC-Data

$0 0000 ADC Channel 2 ADC Channel 1 0

$7 FFFC

MEM1

512kbyte

1

...

N=217-1
(max)

$8 0000 ADC Channel 4 ADC Channel 3

$F FFFC

MEM2

512kbyte

$10 0000 ADC Channel 6 ADC Channel 5

$17 FFFC

MEM3

512kbyte

$18 0000 ADC Channel 8 ADC Channel 7

$1F FFFC

MEM4

512kbyte

❏

y l~ ~ [�V W X [ c X U z [` U b` ] b j | yw o \ ]u � [�V U bV b j |� y o | b b ]V f f f ^ ` ZV f V _ V Z�[` g _ V � Xa` Y h q^ V ]

❏

�\ ] b j } d � o \ ]� \ U i �\ ] b j } � y o

` Z ZV f f

❏

~ ` f V | b b ]V f f ^ ]\ i ]` q qV b X U~ ` f V| b b ]V f f pV i X f [�V ] j ~ | p o

❏

U\ [ ` Z ZV f f ` g _ V g V r\ ]V X U X [ Xa` _ X n X Ui

~ | p
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❏

[ W\ X U [�V ] ]h ^ [ f \ h ] ZV f �

8 u U b \ r z ` q^ _ V j ` _ W` ~f X r z ` q^ _ V s \ h U [V ] > e o

8 u U b \ r s \ U� V ]f X \ U j X r v ] X i i V ] ` U b z ` q^ _ V s \ h U [�V ] > e o

❏

� ]\ i ]` q q` g _ V � U [�V ] ]h ^ [� V � V _ j � p� � J J �� � ��

❏

�@�� �� � �� �@� � �� � �@� � � �� �� � �� � � � � �� �� � �� � ���

❏

�@�� �� � �� � � � � ��� � � � �� � � � � �

❏

� � �� � �    � � � � �� � ¡¢ £¤ � � � � �� � ¡� ¢@¥ ¦� � �� � �� � � � � � ¡ � ¢ ¤ � � � � �� � ¡� � � � � � �� �

¢@¥ ¥ � � � �

❏

�@� � � ¡ � ¢   �¥ � �� � �   �� � �� � � §¨ � �� �� � �� � � � � � � � �� �
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Board layout

❏
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