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History

June 17, 2003 ................. First Release (Revision Draft 1.0)
June 20, 2003 ... Add Conti nuous Mode Description (Revision Draft 1.1)
July 14, 2003 .... Fix English Description, etc,.(RevisionDraft 1. 1a)
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1. Front Panel
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2. Difference bitween Normal Mode and Trigger Mode

In normal node, data taking will start soon after the measurenent start.
Measurement will stopif tinme exceeds the time range or common stop signal arrives.
All hit inputs after the nmeasurenent start are recorded. Since maxi mumtinme range
in this node is 100us, user nust take care for the hit inputs outside the tine
range of whi ch data may have (100us x N) of fset. Common start and common st op si gnal s
are used as atime origin of data, fromwhere time is calcul ated. Therefore tine
with mnus value may appear in conmon start node.

Intrigger node, time range is calculated fromstart (or stop) signal. Hit inputs
within this time range are neasured. Thus hit inputs outside of the time range
are not recorded (rejected) even nmeasurenent is started.

2-1.
Measur enent
Start
Start Si anal
Nor mal NMbde
<«4— Ti ne Range (=100us)—————p»
Common St art f - j
t 1 $ 1 t tt
-t +t 5 Hi t

Stoon Si anal

<4— Ti ne Range (=100us)—————p»

R f t t t 1

+tq P

Start Si gnal

Tri aaer Mode

4—Ti me Range (<50us}——p»

Common St art -
<« w4

Hit Rej ected Hit
(Not recorded)
Stop Si anal

Rej ected Hi t
(Not recorded)

4—Time Range (<50us}——}p

Conmmon St op ? ? ?

Rej ected Hit <— +ty Rejected Hit
( Not recorded) (Not recorded)
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2-2.

Nor mal Mode Descri ption

In this nmode, DSP cal culates all events in buffer. So, if you do not have any
ways of confirmwhet her these events are into 100us period or old data or garbage
data, you should not use Nornal npde.

1) Common Start .... Recording Data = Hit data - Start Signal

ex) (correct calucul ate)Recording Data = +t, - StartSi gnal

If there are still old hit data(or garbage) in Event buffer, DSP cal cul ate bel ow.
(wong calucul ate) Recording Data = -t; - StartSi gnal
2) Conmon Stop .... Recording Data = StopSignal - Hit data(+t)

Trigger Mdde Description
Al nost sane procedure with Nornmal Mode. But Each Measurenent, Event Data is
cl eared.

(See nore information at “Rev0la Qui ckOperationGui de. pdf”)
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3. Continuous Mode (Preliminary)

Caution : There is some deadtime in continuous mode, and this mode is not

3-1. Overview supported by AMSC Co.

Wil e the Trigger Mode Measures Hit timing relativetothe Start or Stop signal,
the Trigger Mode limts the tinming range to within 50usec(16bit), but in the
continuous node the linmt is extended to 13nsec(24bit) or nore. User al so can use
a channel as areferencetimngtocalculaterelativetimetothe reference signal
by yourself. An illustration of these nbde are shown in figure.

Al t hough the tine range can be greatly expanded in the Conti nuous Mdde, but there
is alimtation in the Hit input rate due to the processing power of the DSP
At present stage, the input rate is limted to 12 hits in 50usec.

table 3-1-1. Difference of Trigger Mde and Continuous Mode

Trigger HMode

AMT-VME Mocule Calculate
and store at DPM.

CommonstartfStop
Signal
{from FrontPanel
Start fStop HIM
Connector)

[EIE STEEEEEE CEED

X

N

Hit Signal
{any Ch 0-63}

Continuous HMode User Calculate.
{CPU Module or any)

F

Hit Sigmal
{0ne of Ch a=s
Reference Signal)

Hit Signal
{any Ch 0-63}
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ARAI
テキストボックス
(Preliminary)

ARAI
テキストボックス
Caution : There is some deadtime in continuous mode, and this mode is not supported by AMSC Co.


3-2. Parameter Settings

Run St at us

Bit3l (not used)
Bi t 30~28 (not used)
Bit27~9 (not used)
Bi t 8~7 nmeasurement contro
lor 0 =Trigger neasur enent/ Nor mal measur enent
2or3 = Conti nuous Mode
Bit 6~5 (not used)
Bit4~3 hit signal’s edge detection (dedge)
0 = rising edge detect npode (default)
1 =rising and falling edge detect nopde
2 = falling edge detect node
3 = rising edge and wi dth detect node
Bit2 (not used)
Bitl Measur enent contr ol
0 = nmeasurement stop (default)
1 = neasurenent start
BitO (not used)

Ti me Range Count (not used)

Modul e 1D
(not used)

CH Enabl e (63~0 ch)
Thi s parameter uses two 32-bit words. Each bit corresponds to each i nput

channel . Input signal from disabled channels are not measured.
#63(MSB) - #0(LSB) (default all’1")
0 = disable

1 = enable
Exanpl e) OxFO0000 neans ch 63~59 are enabl ed

Nurmber of Partitions (not used)
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3-3. Continuous Mode Control Status Register
Conti nuous Modde is controlled by Menory Mapped Regi ster on DPM

tabl e 3-3-1. Continuous Measurenent Mode Menory Mapped Regi ster
DSP Address VME Address Regi ster Name

$8FF6 DPt op + $00EC Cont i nuous Measurenent Mdde Control Status

table 3-3-2. Continuous Measurenent Mbde Control Status Register

31 |30 22 |21 19 18 17 16
FCOEV Reserved RCOUT ERROR [ EMPTY | FULL
RW +0 R, +000 0000 0O R, +000 R +0 R +1 R +0
15 0
DSI ZE

R, +0000 0000 0000 0000

RW Read and Wite, R ReadOnly, +0000: Default Val ue

table 3-3-3. Description of Continuous Measurenment Mode Control Register Field

Field Descri ption

FOEV Maxi mum di st ance between hit signal and next hit signal.
FOEV = 0: 13.1ms bel ow
FOEV = 1: 13.1ns and above (*see section 6)

RCOUT 3 bit counter. RCOUT is counted up automatically at each renewal of
this register.

ERROR VWhen DSP Event Buffer overflow, this bit is set.

EMPTY When DSP Event Buffer enpty, this bit is set.
FULL When DSP Event BUffer full, this bit is set.

DSl ZE Remai ni ng nunber of data in DSP Event Buffer. (nunber of 16-bit words)
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3-4. Buffer

I n Conti nuous Measurenent Mbde, Recordi ng Data Buf fer functions as a Ring Buffer.

Recordi ng Dat a Buffer sizeis fixedto 24k words(0x6000). Scount is used as a Wite
Poi nt er.

lcount is used as a ReadPointer in this nopde.

3-5. Sequence

(1) Check EMPTY bit. (Check Recording Data Buffer enpty or not)

(2) If EMPTY = 1, wait until EMPTY = 0.

(3) If EMPTY =0, read DATAfromevent addr ess(Recordi ng Dat a Buf f er t op addr ess+ | count)
(4) Add 2 to lcount. (increnment |count tw ce)

(5) When Icount = 0x6000, Clear |Icount to zero.

<Sequence as C | anguage>
whi | e( EMPTY==0) ;

Readaddr = (unsigned | ong*) (DSPBuf f er TopAddr + *Icounter);
Mast er Buf f er = *Readaddr;

*lcounter = *lcounter + 2;
i f(*1counter==0x6000)*Icounter = 0;
*) Pl ease al so see sanpl e program

3-6. Storing Format at DPM

table 3-6-1.Ht Data Format
31 30 29 22 | 23 0
Hit Data

Fal ling Extended bits
/ Ri si ng 7-bit 17-bit 0~99us
100us~13. 1ns

table 3-6-2.Error Data Format
31 30 28| 27 0

1 Reserved AMT Chi p Error Fornat
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figure 3-6-3. DSP uses these conditons(Carry, Odd/ Even, Spacer)

—— 100us ——

H E i E :
{Generated by : :

= O I R

-:— S0us —P_

0dd/Even(low)

Spacer (T90us ) {700us & {oalus ]

{enerated by

AMT Event Reset) @ @ @ @ @ @

table 3-6-4. Howto process with using these conditions and store Hit data fornmat

Hit Data Spacer Carry Extended Bit | 0~23bit Hit Data
0x08000 1( odd) 1 1 0x28000
0x1F000 2(even) 1 1 0x3F000
Ox1FFF8 2(even) 1 1 Ox3FFF8
0x00001 2(even) 1 2 0x40001
0x00003 2(even) 1 2 0x40003
Ox1FFF8 3(odd) 2 1 Ox3FFF8
0x00005 3(odd) 2 2 0x40005
0x00010 3(odd) 2 2 0x40010

DSP make Hit Data Format with using these conditions. Spacer changes state every
50us. So DSP has to finish making Hit Data Fornmat within 50us.

3-7. Hit Signal distance above 13.1ms

Up to Master Module's Menory size, AMI-VME Modul e can measure input timng
sem -permanently. |If you set FOEV bit at Conti nuous Mode Control Status Register
all zero data is witten to Recording Data Buffer
Witing of all zeroDatatimngis every 13. 1ns(1 cycle of counter) and 6. 55ns( hal f
cycle of counter). But these timngs are not accurate, timng margin is 0~3us.
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figure 3-7-1. Sequence of Separator and Hit Signa
12 . 1me 19.65ms 26 2ms 32 75ms 29.3ms 45.85me 52 dms

e LTS

{Separator)

{any Ch 0-~63)

3-8. Performance
One Data(32bit) processing time is about 4us until the data is stored to DPM

(I'mportant Notice)

We cannot make sure about input data accuracy, when over 12 hit signal
during 50us period. It is possible that stored data is out of alignment
about 100us.

Sincethedataprocessingpower islimtedto12hit/Mdul ein59usec peri od,
the data may shift one cycl e(~100 usec) if the rate is higher than this.
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