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A3100 16ch PHA & LIST U 1 VME Ch

0 10V

Ch

ADC 13bit ADC

A3100

13bit Ch

12

10% 12 LLD

 

 
A3100 PHA LIST

PHA Ch 8kch 32bit

VS.  

GATED LIST FREE RUN LIST TRIGGERED LIST GATED 

LIST Ch Ch AD

AD

28bits FREE RUN LIST

Ch AD

AD TRIGGERED 

LIST FREE RUN LIST Ch

 

FREE RUN LIST TRIGGERED LIST TSI(Time Stamp Information)

TLI(Time Lag Information) 2 5ns 40bits TSI

FREE RUN LIST TRIGGERED LIST

Ch TLI Ch

 

 
256k 32bits 8k 32bits 16ch=128 32bits PHA

127 32bits LIST 1k 32bits

 

 
A3100 VMEbus A24/A32 D16 D32 BLT

A32 MCST(Multicast Command)  
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A3100 PHA LIST LIST GATED FREE RUN TRIGGERED LIST

PHA AD 2 Ch

LIST AD TSI(Time Stamp Information)

TLI(Time Lag Information)

 

PHA LIST PHA LIST

PHA

 

 

(1)PHA  

(2)GATED LIST   ADC  � 

(3)FREE RUN LIST   ADC   TSI/TLI 

(4)TRIGGERED LIST   ADC �  TSI/TLI �

 

3.1 PHA 
Ch 8kch 32bits 2

Real Time/Live Time/Peak Counts/Integral Counts  
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3.2 GATED LIST 
 

 
Ch COM_G/T IN Ch

COM_G/T IN

Ch AD 1 AD

1 COM_G/T IN

ADC

COM_G/T IN  

 
Ch COM_G/T IN

 

6 GATED LIST COM_G/T IN

MCSR

10.23 MCSR(Module Control Status Register)  

 
 

 

   ADC(IN0) 

   ADC(IN1) 

   ADC(IN3) 

   EC(n+1) 

 

 

 
 

 
8.1 GATED LIST

Event(=1COM_G/T IN )
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GATED LIST(COM_G/T ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
GATED LIST(COM_G/T )

IN0 

IN1 

IN2 

IN3 

COM_G/T�IN 

State 

ADC 

Idle Track & Peak Hold Settling Idle Conversion 

IN0 IN1 IN3 

Event 
Counts EC(n) EC(n+1) 

IN0 

IN1 

IN2 

IN3 

IN0 

IN1 

IN2 

IN3 

COM_G/T�IN 

State 

ADC 

Idle Track & Peak Hold Settling Idle Conversion 

IN0 IN1 IN3 

Event 
Counts EC(n) EC(n+1) 

IN0 

IN1 

IN2 

IN3 
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3.3 FREE RUN LIST 
Ch ADC

ADC Ch

TSI(Time Stamp Information) TLI(Time Lag Information) TSI

TLI

 

TSI TLI 5ns/10ns/20ns/50ns/100ns/200ns/500ns/1 s

TSI/TLI 40bits

 

  

5ns 1.52hrs 

10ns 3.05hrs 

20ns 6.10hrs 

50ns 15.2hrs 

100ns 30.5hrs 

200ns 2.5days 

500ns 6.3days 

1 s 12.7days 

 
TLI =5ns

1.52hrs TSI 1.52hrs

 

  
TSI 2 1 A3100

Peak Detect & Hold

2 Ch G/T IN

CFD(Constant Fraction Discriminator) G/T IN

 

TLI A3100  

 
TLI 1 A3100 16ch

16ch Ch

16ch TSI

IC(Interconnect Card) ATICbus(Acquire & Time Information 

Control bus)  
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�FREE RUN LIST + TLI(Peak Detect ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ADC(IN1) 

tl1 
ADC(IN0) 

tl2 
ADC(IN2) 

tl3 
ADC(IN0) 
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ADC(IN1) 

tl5 
ADC(IN2) 
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ADC(IN0) 

t10 
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tl13 
ADC(IN1) 

tl14 
 

8.2 FREE RUN LIST + TLI  

IN0 

IN1 

IN2 

IN3 

Time 
Lag 

ADC 
IN1 IN0 IN3 IN0 IN1 IN3 IN1 IN0 IN3 IN0 IN1 IN3 IN0 IN1 

tl1 tl2 tl3 tl4 tl5 tl6 tl7 tl8 tl9 tl10 tl11 tl12 tl13 tl14 
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�FREE RUN LIST + TSI(G/T ) 

 

 
 

 
ADC(IN1) 

ts1 
ADC(IN0) 

ts2 
ADC(IN2) 

ts3 
ADC(IN0) 

ts4 
ADC(IN1) 

ts5 
: 
: 
: 
: 
: 

ADC(IN2) 
ts12 

ADC(IN0) 
ts13 

ADC(IN1) 
ts14 

 

8.3 FREE RUN LIST + TSI  

IN1 

IN2 

IN3 

Time 
Stamp 

ADC 
IN1 IN0 IN3 IN0 IN1 IN3 IN1 IN0 IN3 IN0 IN1 IN3 IN0 IN1 

tS1 tS2 tS3 tS5 tS6 tS7 tS8 tS9 tS10 tS11 tS12 tS13 tS14 

IN0 

G/T IN0 

G/T IN1 

G/T IN2 

G/T IN3 

tS4 
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3.4 TRIGGERED LIST 

 

Ch COM_G/T IN FREE RUN LIST

TSI TLI COM_G/T IN

Ch ADC TSI TLI

ADC TSI TLI

COM_G/T

ADC  

 
11 Ch G/T TSI

TLI

 
ADC(IN1) 

ts1 
EC(n) 

ADC(IN0) 
ts2 

EC(n) 
ADC(IN2) 

ts3 
EC(n) 

ADC(IN0) 
ts4 

EC(n+1) 
ADC(IN1) 
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ts10 
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ts12 

EC(n+1) 
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ts14 
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8.4 TRIGGERED LIST + TSI  
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TRIGGERED LIST + TSI(G/T ) 

IN1 

IN2 

IN3 

Time 
Stamp 

ADC 
IN1 IN0 IN3 IN0 IN1 IN3 IN1 IN0 IN3 IN0 IN1 IN3 IN0 IN1 

tS1 tS2 tS3 tS5 tS6 tS7 tS8 tS9 tS10 tS11 tS12 tS13 tS14 

IN0 

G/T IN0 

G/T IN1 

G/T IN2 

G/T IN3 

COM_G/T IN 

Event 
Counts 

tS4 
Initialize Initialize

EC(n) EC(n+1) EC(n+2) 
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16 ch
PHA&LIST
A3100 

VME LED( ) 
VMEbus

 

SIGNAL INput 
AD 0 10V

200ns 500ns
 

Zin 1 LEMO 

Fast CleaR INput 

AD

20ns
 

Signal : TTL Zin 1 LEMO 

VETO INput 
AD

 
 

Signal : TTL Zin 1 LEMO 

Data ReaDY LED( ) 

 

BUSY LED( ) 
ch

AD FIFO

 

Gate/Trigger INput

 
FREE RUN LIST TRIGGERD LIST

MCSR TILSEL
=”1” (35 )

TSI

20ns
 

Ch

AD
TTL

Ch CCR
GM0,GM1 (26

) COIN/ANTI/OFF
 

Signal : TTL Zin 1 LEMO 

COMmon Gate/Trigger INput 

 
GATED LIST

Ch
AD

 
TRIGGERED LIST

TSI TLI

 
Ch

Ch

AD  
/

20ns
MCSR CGM0,CGM1

(35 )
COIN/ANTI/OFF,

/
 

Signal : TTL Zin 1 LEMO Acquire & Time Information Control
bus IN/OUT�
1
FREE RUN LIST + TSI TRIGGERED 
LIST + TSI

5. ATICbus  

BUSY OUT
BUSY LED 

 
Signal : TTL LEMO  
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Module1-1 Module1-2 Module1-3 Module1-4 

Interconnect 
Card 

Interconnect 
Card 

Interconnect 
Card 

 

ATICbus(Acquire & Time Information Control bus)                                               

 
16ch

ATICbus

IC(Interconnect Card)

OUT-IN IC

ATICbus-OUT IN

 

 
ATICbus LVDS(Low�Voltage Differential Voltage)

TIC_CLK+/-

TIC_CLR+/- LVCMOS

COM_START*  

Module-1 4 4 IC

Module-1 Module-2 3

Module-4

MCSR

M/S0 M/S1  

 
TIC_CLK+/- TIC_CLR+/- Module-1

 

COM_START* Wired-Or

/

 

 
ATICbus

LVDS

SW4  

  ON 

 OFF 

 
ATICbus 16ch

ATICbus  

16ch
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Ch  

 

  

PHA  16ch ATICbus  

GATED LIST 16ch ATICbus  

FREE RUN LIST + TSI 16ch ATICbus  

FREE RUN LIST + TLI 16ch  

TRIGGERED LIST + TSI 16ch ATICbus  

TRIGGERED LIST + TLI 16ch  
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VME                                                                          
 
6.1 
A3100 1Mbyte(256 32bits) VMEbus 0x00000 0xFFFFF

VMEbus

SW1 SW3

 

SW1 SW3 VMEbus A32-28 A27-24 A23-20 A32

A24 SW3  

 

 
 
A32: 

A24: 

 

6.2 AM(Address Modifier) code 
A3100 AM  

 

AM code Description 

0x3F A24 supervisory block transfer(BLT) 

0x3D A24 supervisory data access 

0x3B A24 non privileged block transfer(BLT) 

0x39 A24 non privileged data access 

0x0F A32 supervisory block transfer(BLT) 

0x0D A32 supervisory data access 

0x0B A32 non privileged block transfer(BLT) 

0x09 A32 non privileged data access 

 

6.3 MCST(Multicast) Addressing 
A3100 VME

MCST

MCST

 

(1) AM 2  

0x0D(A32 supervisory data access) 

0x09(A32 non privileged data access) 
(2)  

(3) MCST  

 

A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16 A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 

                                
SW1 SW2 SW3 

  SW3 
A3100  
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(1) (2) VME (3) A3100

 

MCST MCST Address Reg. MCST Control Reg. 2

 

MCST  

6.1 MCST

MCST MCST Address Reg.

VME A31-A24 MCST Address Reg. 8bits

A23-A20 4bits MCST

MCST MCST Address Reg.

 

 

 
 

MCST

VMEbus IACKIN/IACKOUT

ICAKIN/ICAKOUT VMEbus

MCST

MCST Control Reg. MCST Control Reg. 2

 

F bit L bit status MCST  

0 0 inactive  

0 1 active  

1 0 active  

1 1 active  

 
MCST

MCST

 

F L bit 0 inactive

 

 
MCST VMEbus MCST

F,L bit=1,0

IACKOUT IACKIN

A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16 A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 

                                
MCST Address Reg. 0 0 0 0 A3100  
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VMEbus DTACK

VMEbus DTACK

 

MCST 2  

(1) MCST  

(2) MCST Auto 

Daisy Chain  

 

6.4 VME Interrupt 
A3100 VMEbus

2  

 

List Data Size Preset Reg.

 

List Data Size Preset Reg.

VMEbus

Ch VMEbus

List Data 

Size Preset Reg.  

 
 

Event�Count Preset Reg.  

GATED LIST TRIGGERED LIST

Event�Count Preset Reg.

 

COM_G/T IN 1 1

Ch 16ch

GATED LIST 17 32bits TRIGGERED LIST 48 32bits  

GATED LIST 1ch 2 32bits

127k 32bits/2

32bits=65024(0xFE00)  

 
IRQ Control Reg. VMEbus

Status/ID IRQ Vector Reg.  

A3100  
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Memory                                                                                    
256k 32bits Ch0 Ch16 PHA 128 32bits 127

32bits 1 32bits  

PHA 8kch 32bits  

8. List Data Buffer 9. Register Map  
 D31 D24 D23 D16 D15 D8 D7 D0 

BA+0x00000 
ch0 PHA 

 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x08000 

ch1 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x10000 

ch2 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x18000 

ch3 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x20000 

ch4 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x28000 

ch5 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x30000 

ch6 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x38000 

ch7 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x40000 

ch8 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x48000 

ch9 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x50000 

ch10 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x58000 

ch11 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x60000 

ch12 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x68000 

ch13 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x70000 

ch14 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x78000 

ch15 PHA 
 

Ch0[HH] 
 

Ch8191[HH] 

CH0[HL] 
 

CH8191[HL] 

Ch0[LH] 
 

Ch8191[LH] 

Ch0[LL] 
 

Ch8191[LL] 
BA+0x80000 

 
 
 
 
 
 
 

BA+0xFEFFC 

List Data Buffer(127k x 32bits) 

BA+0xFF000 
 

BA+0XFFFFC 
Register(1k x 32bits) 

(BA: Base Address) 
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List Data Buffer                                                                                
(32bits)

3bits

DID(Data IDentification)  

DID�No. D31 D30 D29 Description 

0 0 0 0 (Reserved) 

1 0 0 1 (Reserved) 

2 0 1 0 GATED LIST ADC  

3 0 1 1  

4 1 0 0 TLI-HI + ADC  

5 1 0 1 TLI-LO  

6 1 1 0 TSI-HI + ADC  

7 1 1 1 TSI-LO  

 

8.1 GATED LIST 
1 1 16 (a) ADC

(b) ADC

Ch  
 D31 D30 D29  D27    D23 D22    D18 D17   D14  D12            D0 

(a) 0 1 0  DSN NAI Ch#  ADC Data 
 Ch#: (0 – 0xF) 

 NAI(Number of Active Input): Ch (1 – 0x10) 

 DSN(Data Sequence Number): ADC (1 - NAI) 
 D31 D30 D29  D27                           D0 

(b) 0 1 1  Event Counts(28bits) 

 
COM_G/T IN Ch0 Ch2 Ch3 Ch6 Ch10 COM_G/T IN

Ch1 Ch3 Ch14

 
 D31 D30 D29  D27    D23 D22    D18 D17   D14  D12            D0 

 0 1 0  0 0 0 0 1 0 0 1 0 1 0 0 0 0  ADC Data(ch0) 

 0 1 0  0 0 0 1 0 0 0 1 0 1 0 0 1 0  ADC Data(ch2) 

 0 1 0  0 0 0 1 1 0 0 1 0 1 0 0 1 1  ADC Data(ch3) 

 0 1 0  0 0 1 0 0 0 0 1 0 1 0 1 1 0  ADC Data(ch6) 

 0 1 0  0 0 1 0 1 0 0 1 0 1 1 0 1 0  ADC Data(ch10) 

 0 1 1  Event Counts(n) 

 0 1 0  0 0 0 0 1 0 0 0 1 1 0 0 0 1  ADC Data(ch1) 

 0 1 0  0 0 0 1 0 0 0 0 1 1 0 0 1 1  ADC Data(ch3) 

 0 1 0  0 0 0 1 1 0 0 0 1 1 1 1 0 0  ADC Data(ch14) 

 0 1 1  Event Counts(n+1) 
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8.2 FREE RUN LIST + TLI 
2  

 D31 D30 D29 D28          D18 D17   D14 D13 D12            D0 

 1 0 0 TLI-HI(11bits) Ch# Flip 
Bit ADC Data 

 Ch#: (0 – 0xF) 

TLI-HI: Time Lag Information(Higher 11bits) 

Flip bit: TLI 11.TLI  
 D31 D30 D29 D28                            D0 

 1 0 1 TLI-LO(29bits) 
 TLI-LO: Time Lag Information(Lower 29bits) 

8.3 FREE RUN LIST + TSI 
2  

 D31 D30 D29 D28          D18 D17   D14  D12            D0 

 1 1 0 TSI-HI(11bits) Ch#  ADC Data 
 Ch#: (0 – 0xF) 

 TSI-HI: Time Stamp Information(Higher 11bits) 
 D31 D30 D29 D28                            D0 

 1 1 1 TSI-LO(29bits) 
 TSI-LO: Time Stamp Information(Lower 29bits) 

8.4 TRIGGERED LIST + TLI 
3  

 D31 D30 D29 D28          D18 D17   D14 D13 D12            D0 

 1 0 0 TLI-HI(11bits) Ch# Flip 
Bit ADC Data 

 Ch#: (0 – 0xF) 

TLI-HI: Time Lag Information(Higher 11bits) 

Flip bit: TLI 11.TLI  
 D31 D30 D29 D28                            D0 

 1 0 1 TLI-LO(29bits) 
 TLI-LO: Time Lag Information(Lower 29bits) 

 D31 D30 D29  D27                           D0 

 0 1 1  Event Counts(28bits) 

8.5 TRIGGERED LIST + TSI 
 

 D31 D30 D29 D28          D18 D17   D14  D12            D0 

 1 1 0 TSI-HI(11bits) Ch#  ADC Data 
 Ch#: (0 – 0xF) 

 TSI-HI: Time Stamp Information(Higher 11bits) 
 D31 D30 D29 D28                            D0 

 1 1 1 TSI-LO(29bits) 
 TSI-LO: Time Stamp Information(Lower 29bits) 

 D31 D30 D29  D27                           D0 

 0 1 1  Event Counts(28bits) 
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8.6 

WrPtr( )

RdPtr( ) 2 EmpFlg( ) FullFlg( ) 2

 

WrPtr RdPtr 0

0x1FBFF(0 127 - )  

WrPtr A3100 VMEbus RdPtr VMEbus

A3100 FullFlg A3100 VMEbus

EmpFlg VMEbus

A3100  

VMEbus

 

 
#define BUFMAX  0x1FC00 
struct list{ 
    unsigned long Buffer[BUFMAX]; 
    unsigned long space1[(0xFF410-0xFF000)/4];  //  
    unsigned long wr_ptr;    // BA+0xFF410 
    unsigned long rd_ptr; 
    unsigned long emp_flg; 
    unsigned long full_flg; 
    unsigned long space2[(0xFFFC0-0xFF420)/4];  //  
    unsigned long buf_sem;    // semaphore reg. BA+0xFFFC0 
}; 
#define LIST (*(struct list *)BA + 0x80000) 
unsigned long rd_buf[BUFMAX], data_siz, n; 
 
if( !LIST.emp_flg ){ 
    data_siz = (LIST.wr_ptr > LIST.rd_ptr)? (LIST.wr_ptr – LIST.rd_ptr): (BUFMAX – LIST.rd_ptr) + LIST.wr_ptr; 
    n = 0; 
    while(data_siz--){ 
 rd_buf[n++] = LIST.buffer[LIST.rd_ptr++]; 
 if( LIST.rd_ptr >= BUFMAX ) 
     LIST.rd_ptr = 0; 
    } 
    LIST.buf_sem = 0;    // (a) Request to get semaphore token 
    While( LIST.buf_sem )    // (b)wait until shared resource will be released 
 ; 
    if( LIST.full_flg ) 
 LIST.full_flg = 0; 
    If( LIST.rd_ptr == LIST.wr_ptr ) 
 LIST.emp_flg = 1; 
    LIST.buf_sem = 1;    // (c)releas semaphore token 
} 
 

 

WrPtr RdPtr  

(a) (c)  

Empty RdPtr WrPtr WrPtr

WrPtr WrPtr
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(1) 0  

(2) 0 0

 

(3) 0  

(4)  

(3) (4)  
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 Register Map                                                                                 
BA + 0xFF000  0xFFFFC  

9.1 Register Address Map 
Offset Address Register Content Access 

0xFF000 0xFF03C CDR(Channel Dependence Registers) for Ch0(see 9.2) (see 9.2) 

0xFF040 0xFF07C CDR(Channel Dependence Registers) for Ch1(see 9.2) (see 9.2) 

0xFF080 0xFF0BC CDR(Channel Dependence Registers) for Ch2(see 9.2) (see 9.2) 

0xFF0C0 0xFF0FC CDR(Channel Dependence Registers) for Ch3(see 9.2) (see 9.2) 

0xFF100 0xFF03C CDR(Channel Dependence Registers) for Ch4(see 9.2) (see 9.2) 

0xFF140 0xFF07C CDR(Channel Dependence Registers) for Ch5(see 9.2) (see 9.2) 

0xFF180 0xFF0BC CDR(Channel Dependence Registers) for Ch6(see 9.2) (see 9.2) 

0xFF1C0 0xFF0FC CDR(Channel Dependence Registers) for Ch7(see 9.2) (see 9.2) 

0xFF200 0xFF03C CDR(Channel Dependence Registers) for Ch8(see 9.2) (see 9.2) 

0xFF240 0xFF07C CDR(Channel Dependence Registers) for Ch9(see 9.2) (see 9.2) 

0xFF280 0xFF0BC CDR(Channel Dependence Registers) for Ch10(see 9.2) (see 9.2) 

0xFF2C0 0xFF0FC CDR(Channel Dependence Registers) for Ch11(see 9.2) (see 9.2) 

0xFF300 0xFF03C CDR(Channel Dependence Registers) for Ch12(see 9.2) (see 9.2) 

0xFF340 0xFF07C CDR(Channel Dependence Registers) for Ch13(see 9.2) (see 9.2) 

0xFF380 0xFF0BC CDR(Channel Dependence Registers) for Ch14(see 9.2) (see 9.2) 

0xFF3C0 0xFF0FC CDR(Channel Dependence Registers) for Ch15(see 9.2) (see 9.2) 

0xFF400 IRQVR(IRQ Vector Register) Read/Write 

0xFF404 IRQCR(IRQ Level Register) Read/Write 

0xFF408 MCSTAR(Multicast Address Register) Read/Write 

0xFF40C MCSTCR(Multicast Control Register) Read/Write 

0xFF410 LBWPR(List Buffer Write Pointer Register) Read only 

0xFF414 LBRPR(List Buffer Read Pointer Register) Read/Write 

0xFF418 LBEFR(List Buffer Empty Flag Register) Read/Write 

0xFF41C LBFFR(List Buffer Full Flag Register) Read/Write 

0xFF420 AMR(Acquire Mode Register) Read/Write 

0xFF424 ECPVR(Event Count Preset Value Register) Read/Write 

0xFF428 LDSPVR(List Data Size Preset Value Register) Read/Write 

0xFF42C 0xFF43C (Reserved) - 

0xFF440 ACR(Acquire Control Register) Read/Write 

0xFF444 MCSR(Module Control Status Register) Read/Write 

0xFF448 0xFFFBC (Reserved) - 

0xFFFC0 LBSEMR(List Buffer Semaphore Register) Read/Write 

0xFFFC4 ACSEMR(Acquire Control Semaphore Register) Read/Write 

0xFFFC8 0xFFFFC (Reserved) - 
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9.2 CDR(Channel Dependence Registers) Address Map 
Ch  

Offset Address Register Content Access 

0xFF000+0x40*n CCR(Channel Control Register) Read/Write 

0xFF004+0x40*n CZLR(Channel Zero Level Register) Read/Write 

0xFF008+0x40*n CLLDR(Channel Lower Level Discriminator Register) Read/Write 

0xFF00C+0x40*n (Reserved) - 

0xFF010+0x40*n CRTR(Channel Real Time Register) Read/Write 

0xFF014+0x40*n CLTR(Channel Live Time Register) Read/Write 

0xFF018+0x40*n (Reserved) - 

0xFF01C+0x40*n (Reserved) - 

0xFF020+0x40*n CCGR(Channel Conversion Gain Register) Read/Write 

0xFF024+0x40*n CPMR(Channel Preset Mode Register) Read/Write 

0xFF028+0x40*n CPVR(Channel Preset Value Register) Read/Write 

0xFF02C+0x40*n SPROICR(Start of Preset ROI Channel Register) Read/Write 

0xFF030+0x40*n NPROICR(Number of Preset ROI Channel Register) Read/Write 

0xFF034+0x40*n (Reserved)  

0xFF038+0x40*n (Reserved)  

0xFF03C+0x40*n (Reserved)  
(n = Ch# : 0 15) 
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10.1 CCR(Channel Control Register) : BA + 0xFF000 + 0x40 * n(n=Ch#0 15) 
D31                             D2 D1 D0 

                            DAT 
CLR GM1 GM0 

 
   R/W  

0 

1 

GM0 

GM1 

1 

1 

R/W 

R/W 

Gate Mode 1, 0 
Ch G/T IN

FREE RUN LIST TRIGGERED LIST

 

GM1 GM0 
0 0 : ( ) 

0 1 : Anti Coincidence 

1 0 : Coincidence 

1 1 : Off 

2 DAT CLR 0 R/W Data Clear 
1 PHA

(CRTR) (CLTR)

 

A3100 0

 

 

 
10.2 CZLR(Channel Zero Level Register) : BA + 0xFF004 + 0x40 * n(n=Ch#0 15) 
D31                    D11           D0 

                    Zero Level(12bits) 

 
   R/W  

0 - 11 

 

ZL0 - ZL11 0x800 

 

R/W 

 

Zero Level 0 - 11 
5%  

    

0xFFF(4095) : +4.997558594% 

    : 

0x801(2049) : +0.002441406% 

0x800(2048) : 0% 

0x7FF(2047) : -0.002441406% 

    : 

0x000(0) : -5.000000000% 



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � A3100 User’s Manual (Rev.1.5)�  

Page 27 of 43 
 

 
10.3 CLLDR(Channel Lower Level Discriminator Register) : BA + 0xFF008 + 0x40 * n(n=Ch#0 15) 
D31                    D11           D0 

                    LLD Level(12bits) 

 
   R/W  

0 - 11 

 

LLD0 - LLD11 0x1A0 

 

R/W 

 

Lower Level Discriminator 0 - 11 
+10% LLD  

    

0xFFF(4095) : +10.000000000% 

0xFFE(4094) : +9.997557998% 

    : 

0x001(1) : +0.002442002% 

0x000(0) : 0% 

 
10.4 CRTR(Channel Real Time Register) : BA + 0xFF010 + 0x40 * n(n=Ch#0 15) 
D31                               D0 

 Real Time(32bits) 

 
   R/W  

0 - 31 

 

RT0 – RT31 0 

 

R/W 

 

Real Time 0 - 31 
0.01sec  42949672.95sec 10ms

 

CCR DAT CLR

PHA

0

 

 
10.5 CLTR(Channel Live Time Register) : BA + 0xFF014 + 0x40 * n(n=Ch#0 15) 
D31                               D0 

 Live Time(32bits) 

 
   R/W  

0 - 31 

 

LT0 – LT31 0 

 

R/W 

 

Live Time 0 - 31 
0.01sec  42949672.95sec 10ms

 

CCR DAT CLR

PHA

0
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10.6 CCGR(Channel Conversion Gain Register) : BA + 0xFF020 + 0x40 * n(n=Ch#0 15) 
D31                             D2 D1 D0 

                            CG2 CG1 CG0 

 
   R/W  

0 

1 

2 

CG0 

CG1 

CG2 

0 

0 

0 

R/W 

R/W 

R/W 

Conversion Gain 2, 1, 0 
ADC  

CG2 CG1 CG0 

0   0 0 : 8192 

0   0 1 : 4096 

0   1 0 : 2048 

0   1 1 : 1024 

1   0 0 :  512 

1   0 1 :  256 
1   1 0 : ( ) 

1   1 1 : ( ) 

 

 
10.7 CPMR(Channel Preset Mode Register) : BA + 0xFF024 + 0x40 * n(n=Ch#0 15) 
D31                             D2 D1 D0 

                            PM2 PM1 PM0 

 
   R/W  

0 

1 

2 

PM0 

PM1 

PM2 

0 

0 

0 

R/W 

R/W 

R/W 

Preset Mode 2, 1, 0 
PHA  

PM2 PM1 PM0 

0   0   0 : OFF 

0   0   1 : RT(Real Time) Preset 

0   1   0 : LT(Live Time) Preset 

0   1   1 : PC(Peak Counts) Preset 

1   0   0 : IC(Integral Counts) Preset 
1   0   1 : ( ) 

1   1   0 : ( ) 

1   1   1 : ( ) 
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10.8 CPVR(Channel Preset Value Register) : BA + 0xFF028 + 0x40 * n(n=Ch#0 15) 
D31                               D0 

 Preset Value(32bits)  

 
   R/W  

0 - 31 PV0 –PV31 100 R/W Preset Value 0 - 31 
 

Preset Mode  

RT : 100 – 4294967295(1.00 – 42949672.95sec) 

LT :  100 – 4294967295(1.00 – 42949672.95sec) 

PC : 1 – 4294967295Counts(232-1) 

IC : 1 – 4294967295Counts(232-1) 
 

 
10.9 SPROICR(Start of Preset ROI Channel Register) : BA + 0xFF02C + 0x40 * n(n=Ch#0 15) 
D31                   D12            D0 

                   Start of Preset ROI Channel(13bits) 

 
   R/W  

0 - 12 

 

SOC0 - SOC12 0 

 

R/W 

 

Start of Channel 0 – 12 
PC IC

ROI  

0  (Conversion Gain – 1) 

 

 
10.10 NPROICR(Number of Preset ROI Channel Register) : BA + 0xFF030 + 0x40 * n(n=Ch#0 15) 
D31                   D12            D0 

                   Number of Preset ROI Channel(13bits) 

 
   R/W  

0 - 12 

 

NOC0 - NOC12 0 

 

R/W 

 

Number of Channel 0 - 12 
PC IC

ROI  

 

1  (Conversion Gain – SPROICR ) 
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10.11 IRQVR(IRQ Vector Register) : BA + 0xFF400 
D31                        D7       D0 

                        Status/ID(8bits) 

 
   R/W  

0 - 7 S/ID0 – S/ID7 0 R/W Status/ID 0 - 7 
VME

 

 

10.12 IRQCR(IRQ Control Register) : BA + 0xFF404 
D31                        D7 D6    D2 D1 D0 

                        LDS 
PIE 

EC 
PIE   LVL 

2 
LVL 
1 

LVL 
0 

 
   R/W  

0 

1 

2 

LVL0 

LVL1 

LVL2 

0 

0 

0 

R/W 

R/W 

R/W 

IRQ Level 2, 1, 0 
 

LVL2 LVL1 LVL0 

0   0   0 : IRQ OFF 

0   0   1 : IRQ1 

0   1   0 : IRQ2 

0   1   1 : IRQ3 

1   0   0 : IRQ4 

1   0   1 : IRQ5 

1   1   0 : IRQ6 

1   1   1 : IRQ7 

6 ECPIE 0 R/W Event Counts Preset IRQ Enable 
0 :  

1 :  

7 LDSPIE 0 R/W List Data Size Preset IRQ Enable 
0 :  

1 :  

 

10.13 MCSTAR(Multicast Address Register) : BA + 0xFF408 
D31                        D7       D0 

                        MCST Address(8bits) 

 
   R/W  

0 - 7 MA0 – MA7 0xEE R/W Multicast Address 0 - 7 
MCST A32

8bits  
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10.14 MCSTCRM(Multicast Control Register) : BA + 0xFF40C 
D31                              D1 D0 

                             F_bit L_bit 

 
   R/W  

0 

1 

L_bit 

F_bit 

0 

0 

R/W 

R/W 

Last bit, F_bit 
MCST

 

F_bit L_bit 
0  0 : (Inactive) 

0  1 : (Active) 

1  0 : (Active) 

1  1 :  

  (Active) 

 

 

10.15 LBWPR(List Buffer Write Pointer Register) : BA + 0xFF410 
D31               D16               D1 D0 

               List Buffer Write Pointer(17bits) 

 
   R/W  

0 - 16 WRPTR0 – 

WRPTR16 

0 R Write pointer 0 - 16 

0 �0x1FBFF  

A3100 VMEbus

 

 

 

10.16 LBRPR(List Buffer Read Pointer Register) : BA + 0xFF414 
D31               D16               D1 D0 

               List Buffer Read Pointer(17bits) 

 
   R/W  

0 - 16 RDPTR0 – 

RDPTR16 

0 R/W Read pointer 0 - 16 

0 �0x1FBFF  

8.6  
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10.17 LBEFR(List Buffer Empty Flag Register) : BA + 0xFF418 
D31                               D0 

                              EMP 

 
   R/W  

0 EMP 1 R/W Empty 
0 :  

1 :  

 

8.6  

 

10.18 LBFFR(List Buffer Full Flag Register) : BA + 0xFF41C 
D31                               D0 

                              FUL 

 
   R/W  

0 FUL 0 R/W Full 
0 :  

1 :  

 

8.6  
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10.19 AMR(Acquire Mode Register) : BA + 0xFF420 
D31                            D3 D2 D1 D0 

                          PHA 
SEL 

PHA 
MOD LM2 LM1 LM0 

 
   R/W  

0 

1 

2 

LM0 

LM1 

LM2 

0 

0 

0 

R/W 

R/W 

R/W 

3bits LIST  

LM2 LM1 LM0 

0   0   0 : LIST OFF 

0   0   1 : (Reserved) 

0   1   0 : GATED LIST 

0   1   1 : (Reserved) 

1   0   0 : FREE RUN LIST + TLI 

1   0   1 : FREE RUN LIST + TSI 

1   1   0 : TRIGGERED LIST + TLI 

1   1   1 : TRIGGERED LIST + TSI 

3 PHAMOD 1 R/W PHA ON/OFF  

0 : PHA OFF 

1 : PHA ON 

4 PHASEL 0 R/W GATED LIST PHA

 

0 GATED LIST PHA  

1 PHA  

�  

� PHASEL PHA PHA PHAMOD 1
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10.20 ECPVR(Event Count Preset Value Register) : BA + 0xFF424 
D31                D15               D0 

                Event Count Preset Value(16bits) 

 
   R/W  

0 - 15 ECPV0 – 

ECPV15 

0 R/W Event Count Preset Value 0 – 15 

0 : OFF 
1 �0xFE00 :  

GATED LIST TRIGGERED LIST

MCSR

ECOF

IRQCR ECPIE 1

VMEbus  

6.4 VME Interrupt  

 

 

10.21 LDSPVR(List Data Size Preset Value Register) : BA + 0xFF428 
D31               D16                D0 

               List Data Size Preset Value(17bits) 

 
   R/W  

0 - 16 LDSPV0 – 

LDSPV15 

0 R/W List Data Size Preset Value 0 – 16 

0 : OFF 
1 �0x1FBFF : ( ) 

MCSR LDSOF

IRQCR LDSPIE 1

VMEbus  

6.4 VME Interrupt  
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10.22 ACR(Acquire Control Register) : BA + 0xFF440 
D31                D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

                ACQ 
15 

ACQ 
14 

ACQ 
13 

ACQ 
12 

ACQ 
11 

ACQ 
10 

ACQ 
9 

ACQ 
8 

ACQ 
7 

ACQ 
6 

ACQ 
5 

ACQ 
4 

ACQ 
3 

ACQ 
2 

ACQ 
1 

ACQ 
0 

 
   R/W  

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

ACQ0 

ACQ1 

ACQ2 

ACQ3 

ACQ4 

ACQ5 

ACQ6 

ACQ7 

ACQ8 

ACQ9 

ACQ10 

ACQ11 

ACQ12 

ACQ13 

ACQ14 

ACQ15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

Acquire 0 – 15 
Ch /

ACQ0 – 15 Ch0 – 15

 

 

0 :  

1 :  

 

0 :  

1 :  

 
PHA

A3100 Ch

ACQ 0

Ch  

 
A3100 VMEbus

Ch0

Ch2 VMEbus

ACQ2

Ch0

A3100 Ch0 ACQ0=0

VMEbus ACQ0=1

 

ACSEMR(Acquire Control Semaphore 

Register) 8.6 

LBSEMR ACSEMR LBSEMR

ACSEMR ACR
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10.23 MCSR(Module Control Status Register) : BA + 0xFF444 
D31 D30 D29  D27 D26           D15 D14 D13 D12   D9 D8  D6 D5 D4   D1 D0 
LBUF 
OVFL 

LDS 
OVF 

EC 
OVF  M/S 

1 
M/S 

0           INT 
RES 

EC 
CLR 

LBUF 
CLR 

PHA 
CLR   TIL 

SEL 
PH 

MOD  TB2 TB1 TB0   CGM
1 

CGM
0 

 
   R/W  

0 

1 

CGM0 

CGM1 

1 

1 

R/W 

R/W 

Common Gate Mode 1, 0 
Ch COM_G/T IN  

TRIGGERED LIST

 

GM1 GM0    

0 0 : ( )   ( ) 

0 1 : Anti Coincidence Active Low 

1 0 : Coincidence  Active High 
1 1 : Off   ( ) 

4 

5 

6 

TB0 

TB1 

TB2 

0 

0 

0 

R/W 

R/W 

R/W 

Time Base 0 – 2 
TLI,TSI  

TB2  TB1  TB0 

0   0   0 : 5nsec 

0   0   1 : 10nsec 

0   1   0 : 20nsec 

0   1   1 : 50nsec 

1   0   0 : 100nsec 

1   0   1 : 200nsec 

1   1   0 : 500nsec 
1   1   1 : 1 sec 

8 PHMOD 0 R/W Peak Hold Mode 
GATED LIST COM_G/T

 

0 :  

1 :  

9 TILSEL 0 R/W Time Information Latch Select 
FREE RUN LIST,TRIGGERED LIST TLI/TSI

 

0 : Ch (TLI,TSI ) 

1 : Ch G/T IN (TSI ) 

12 PHA CLR 0 R/W PHA Memory Clear 
1 Ch PHA

CRTR,CLTR  

A3100 0
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13 LBUF CLR 0 R/W List Buffer Clear 
1

 

A3100 0

 

14 EC CLR 0 R/W Event Count Clear 
1

 

A3100 0

 

15 INT RES 0 R/W Internal Reset 
1 A3100

 

A3100 0

 

26 

27 

M/S0 

M/S1 

( ) 

( ) 
R 

R 

Master/Slave 0 1 

ATICbus  

M/S1 M/S0 
0 0 :  

0 1 :  

1 0 :  

1 1 :  

29 EC�OVF 0 R/W Event Count Over Flag 
0 :  

1 :  

VMEbus

 

30 LDS�OVF 0 R/W List Data Size Over Flag 
0 :  

1 :  

VMEbus

 

31 LBUF OVFL 0 R/W List Buffer Overflow 
0 :  

1 :  

VMEbus

 
Bit0~13  
Bit26,27  
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10.24 LBSEMR(List Buffer Semaphore Register) : BA + 0xFFFC0 
D31                               D0 

                              LB 
SEM 

 
   R/W  

0 

0 - 31 

LBSEM - 
( ) 

W 

R 

List Buffer Semaphore 

 

D0

All 0/All 1  

 

0 :  

1 :  

 

0 :  

1 :  

 

10.25 ACSEMR(Acquire Control Semaphore Register) : BA + 0xFFFC4 
D31                               D0 

                              AC 
SEM 

 
   R/W  

0 

0 - 31 

ACSEM - 
( ) 

W 

R 

Acquire Control Semaphore 
ACR

 

D0

All 0/All 1  

 

0 :  

1 :  

 

0 :  

1 :  
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 TLI                                                                              
 
11.1 TLI Flip bit 
FREE RUN LIST TLI TRIGGERD LIST+TLI

TLI  

200MHz

1  (5ns) TLI

 

(2),(3) (6),(7),(8) TLI  
 

 ADC TLI Flip bit   

: : : :   

3 789 3456 0 ---------- (1) 

0 1234 56789 1 ---------- (2) 

3 345 56789 1 ---------- (3) 

12 4567 1 0 ---------- (4) 
      

0 654 876 1 ---------- (5) 

12 987 6543 0 ---------- (6) 

0 5432 6543 1 ---------- (7) 

3 2345 6543 1 ---------- (8) 

12 4321 12321 0 ---------- (9) 
      

 

16

200 z 1 0

TLI

(2),(3) (1)

56789 2 (6) (5) 6543

6543 (7),(8)  

 
TLI MCSR

=10ns (2) (1)

34.56 s (4) (3) 1 =10ns
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11.2 TLI

MCSR TILSEL

G/T IN

TLI A3100

AD  

TLI G/T IN G/T IN

 

G/T IN AD

G/T IN AD

LLD AD

A3100

TLI  

 
TSI G/T IN

TSI

G/T IN  
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10V AD

AD AD

A3100

8191

 

FREE RUN LIST + TLI TRIGGERED LIST + TLI

AD



� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � A3100 User’s Manual (Rev.1.5)�  

Page 42 of 43 
 

 

.                                                                                    
  

SIG IN 16ch 0 +10V  

200ns 500ns 

Zin 1 � LEMO  

ZERO ADJUST ±5 12bit Ch Programmable  

LLD 10 12bit Ch Programmable  

ADC GAIN 256/512/1024/2048/4096/8192 Ch Programmable  

 500ns/input FIFO  

 ±0.025 99  

 ±1 99  

 PHA/GATED LIST/FREE RUN LIST/TRIGGERED LIST 
�PHA LIST  

�GATED LIST TRIGGERED LIST  

�FREE RUN LIST TRIGGERED LIST TSI/TLI  

Data Memory 256k×32bit Dual Port Memory 
��PHA  : 8kch×32bits×16ch  

��LIST � �127k×32bits  

��  : 1k×32bits 

PHA  

 

Ch  

��Real Time : Off, 1sec 232-1 /100sec 

��Live Time : Off, 1sec 232-1 /100sec 

��Peak Counts : Off, 1 232-1 

��Area Counts : Off, 1 232-1 

LIST  

  

Real & Live Time 10ms 

Event Counter COM_G/T IN 28bits  

TLI,TSI Counter Time Lag Information, Time Stamp information 40bits

Programmable  

5ns/10ns/20ns/50ns/100ns/200ns/500ns/1 s 

TLI,TSI  �� 5ns 

�� MCSR  

 

( ) 

��PHA 205kcps 

��FREE RUN LIST + TLI/TSI 109kcps 

��TRIGGERD LIST + TLI/TSI 72kcps 

��GATED LIST(kcps) 98/ ch +5 

��PHA+LIST (kcps) (P L)/(P + L) 

P=PHA  

L= LIST  
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Fast Clear  600ns 

 �G/T IN0 – 15 : Ch / TTL LEMO 

�COM_G/T IN : Ch / TTL LEMO 

�FCLR IN : TTL LEMO 

�VETO IN : AD TTL LEMO 

 �BUSY OUT : TTL LEMO 

ATICbus IN,OUT Acquire & Time Information Control bus 
A3100  

VMEbus Interface A24/A32 D16/D32/BLT MCST  

6U�1 VME  

Power +5V/0.85A +12V/0.85A -12V/0.9A 

 

� � � � 	 
 � � 
 1 0 8 - 0 0 7 3 � ������� 3 - 9 - 7 

� � � � � � � � � 8 F 

TEL) 03-3456-4700 FAX 03-3456-3423 

E - m a i l :  s a l e s @ n i k i g l a s s . c o m 

U R L :   h t t p : / / w w w. n i k i g l a s s . c o . j p 
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