(flash ADC)

sliding scale
time)

450 MHz
logic; ECL)
TTL CMOS

“ array Wilkinson ADC”

ADC

(DNL)
(DNL)
(ADC  dead
(emitter coupled
100 MHz
100 MHz ,
2

ADC

31



Analog Oscillator 100 MHz
Switch +
Analog Stretcher [ ) Tri-state
Input_| Inter-location [ And —*| Binary Output
Logic b Precision | 7] counter Selection
Ramp W
J 3 ? 4 y 'y
Control Logic
31 ADC array
inter-location logic
precision current discharge
31 ADC 4 ADC
rundown  discharge
ADC" ADC4 32 .
32
ADC
4 32 ADC
ADC

MCA

24

Digital Address

Data Output



Amplifier pulse

Threshold ._J

Linear Gate I | : T

Conversion Time

L

ADC Busy _|

Data Storage
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-] s e
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1. BHUATHIAINITHIIHYDYE 2aAUdU ADC Una

Linear Gate

Conversion of ADC1 |

25

Conversion of ADC2

Conversion of ADC3

Conversion of ADC4

Data storage

—
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V. UHUNNRAINITTNNUYS JaAUdU ADC 915158

ADC ADC



31

3.2

311

312

313

314

321

1

26

ADC 100 MHz
4096 (12 ) 0 9
(throughput count rate)
ADC 450 MHz 4
4
CANBERRA  -100 MCA
/0 slot 1SA (Industry Stand bus ~ main hoard
) MCA card
2
1 '
. Main ADC) ADC 34
. Array peak detector< 35
. Array current constant( discharge 36
. ADC inter-location ADC 37
. Ramp on control rampon 38
. Binary counter 12 39
. Tri-state buffer 3.10
. Main ADC (34 sheet ) (buffer)
(peak stretcher) (peak detector)
(zero crossing) LLD, ULD, THR

(analog switch)
buffer

0-9

(precision ramp)
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2,3 U5
LLD,ULD  THR VRLVR2  VR3
ADC 4 R4, R14, R18
ADC 1 4 ADC
Inter-location 4 4
low ADC high
ADC
ADC
4A HGATE L  high  ADC 1 U8
hold Cl U16
PD (peak detect) ramp on control (sheet 5)
ramp on 1 binary counter (sheet 6)
precision ramp Q1 Q6 U20
Cl zer0 level (ZL)
ramp on control PO ZL
100 MHz

precision ramp (current constant)

(voltage reference; V-Ref) (current discharge
switch) (dumping) QL Q2

#RAMP ON ramp on control (sheetb)
B 4 Cl Q5
6A v-ref U7 6
conversion time

conversiongain -~ ADC VRS

ADC input ULD  rampon control DUMP Q6 Q7
Cl QL
LLD 5\,

Array peak detector (3.5 sheet 2)
ADC
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2 4 i analog switch, peak stretcher, peak detect,
2810 crossing Main ADC (sheet 1)
inter-location (Sheet 4) GATE2, GATE3U  GATE4

peak detect ~ PD2,PD3 PD4 zero crossing  ZL2,
3 Zl4 ADC
main ADC '

. Array current constant (36 Sheet 3) current constant
ADC 23 4 voltage reference (V-Ref) 6
? C2,C (4

#RAMPON 23 4 conversion gain -~ VR6, VRY,

VRS VRS, VR6, VR7 VRS 1

ADC Inter-location (3.7 sheet4)

ADC GATE 4
threshold level THR
high differentiation C10,R86 ~ NOT GATE ( 42A)
AND GATE ( 37B) ADC
ADC1 high 3 (CLK)
26A (D flip-flop) GATEL (U4A)  ADC
! #RAMP ON
ramp on control (sheet 5) PD1
ADC  1ADC
ADC 1
ramp on control (sheet 5) low
threshold level ADC
32A ADC 2 ADC
MCA data transfer
(sheet 8) ramp on control (sheet 5)
ADC1 high
ADC ADC 1 ADC

2,3 4 ADC



ADC
ADC 4
SWL ( ON ADC , OFF
INPUT
CLOCK | Wi | '
THR __:
GATE —I_
STRETCHER J | |
PD ——I | ‘
ZL |
H#RAMP ON
READY
DATA ACEPT L
RESET | | |
ADC BUSY—;] I
33 Main ADC

29

GND

100 MHz

GND
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BUSY TIME MCA
ADC ADC
-4 low BUSY TIME  MCA
(dead time)
(live time correction®

Ramp on control (3.8 sheet )

#RAMP ON, DUMP, ADC husy RESET
33
#RAMP ON peak detect PD
low ZEI0 - Crossing L low
#RAMP ON counter
(sheet 6) (digital)
#RAMP ON
DUMP analog switch
ULD DUMP counter
(sheet 6) PD L
ADC PD RAMP
0 3(CLK) D FLIP-FLOP ADC low
ADC ADC select (sheet 4)  ADC
ADC
ADC low ADC
MCA MCA
DATA ACEPT D FLIP-FLOP ADC
high ADC
RESET 2 ADC
MCA RESET counter

ULD RESET
counter
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Binary counter ( 3.9 sheet 6) 100

(oscillator 100 MHz) 1 (binary counter)
, 12 (4096) 4 ADC
100 (oscillator 100 MHz)
4
12 IC 74F112 (J-K FLIP-FLOP)
4 (A0-A3)
J K 8

(A4-All)  ICT7ALS197

Tri-state buffer (  3.10 sheet 7)
counter ~ ADC

MCA ADC MCA
ADC
OE 1 19 ICT74LS240  IC 74LS240
low = 0, high = high
impedance ( ) 0/E ( 0 1
19 0 1 0/E
1
IC 74LS240  NOT GATE
4 12 3
ADC 00* ADC 11* MCA
322
SYSTEM -100( -100 MCA)
5-100 ADC
ADC 100 MHz ADC model 8701, 450
MHz ADC model 8706 Fixed Dead Time ADC model 8715 5-100
MCA ISA 4096, 8192
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16384 mouse  Keyboard PHA
(Pulse Height Analysis) ~ MCS (Multichannel Scaling)

25-pin D-TYPE comnectors
Function Direction TTL Polaritv
14 Address Lines In/Out L
Data Ready In L
Data Invalid In L
Inhibit Add One In L
Dead Time In H
Enable Data QOut L
Enable Collect QOut H
Data Accepted QOut L

ADC ARRAY  §-100 MCA
ADC ARRAY  -100 MCA

ADC 450 MHz ADC model 8706
34-pin
PIN  SIGNAL DESCRIPTION
1 GND DC common for all interface signals.
2 ACEPT* INPUT (Data Accepted): Signals the ADC that the data has

been accepted by the MCA. ACEPT* may reset when
READY* reset (handshake).

GND DC common for all interface signals.

ENDATA* INPUT (Enable Data): Used to enable the tri-state buffers
driving the 14-bit of data onto the output lines ADCO0*
through ADC 13X*

5 GND DC common for all interface signals.
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PINftn'al SIGNAI4 ' 1 DESCRIPTIONSA!

CDT* or CDT OUTPUT (Composite Dead Time): This signal indicates the
time when the ADC or connected amplifier is busy and cannot
accept another input event. It is used to gate the live time
clock circuit in the MCA. A jumper option (J3) allows

selection of polarity.
1 GND DC common for all interface signals.
8 ENC* or ENC INPUT (Enable Converter): This signal enables or disables the

ADC module. Ajumper option (J1) allows selection of
polarity. ENC = logic 1 enables ADC operation. ENC = logic
0 prevents the ADC from reopening the linear gate thereby
inhibiting further operation.

9 GND DC common for all interface signals.

10  READY* OUTPUT (Data Ready): Indicates that data is available for
transfer to MCA. READ* will be reset after receipt of signal
ACEPT*

1 GND DC common for all interface signals.

2 INB* OUTPUT (Inhibit): This signal indicates that the date

available for transfer to MCA is invalid and, although the data
transfer must be completed, the data itself should be discarded

by the MCA.

13 ADC 1¥ OUTPUT: Binary data 23(MSB)
14 ADC 00 OUTPUT: Binary data 2°

5 ADCOr* OUTPUT: Binary data 27

16 ADC01* OUTPUT: Binary data 21

17 ADC 08* OUTPUT:: Binary data 28

18 ADC 02¥ OUTPUT: Binary data 22

19 ADC 09* OUTPUT: Binary data 29

20 ADC03* OUTPUT: Binary data 23

2l ADC 10* QUTPUT: Binary data 20

22 ADC (4* QUTPUT: Binary data 24



PINftn'sf siGNALftn'ai

23
24
25
2
21
28
29

30

3l

32

33

34

ADC 11*
ADC 05*
ADC 12*
ADC 06*
Reserved
Reserved
BF*

VGAIN (analog)

BLLD

VZERO (analog)

BCB*

ADC 13X*

34

DESCRIPTIONA!

OUTPUT: Binary data 2*1
OUTPUT: Binary data 25
OUTPUT: Binary data 22
OUTPUT: Binary data 26

OUTPUT These signal is set true at peak detect time and
remains true until the leading edge of ACEPT*. This signal is
meaningful in the NON-OVERLAP mode only.

INPUT This analog signal controls the ADC gain and is
normally provided by the spectrum stabilizer. The GAIN shift
of the ADC is 2% for a 5 volt input signal. A more positive
level on this signal causes spectral peak at the upper end of the
spectrum to move downward (lowers the gain).

OUTPUT This signal is set true when the input pulse rises
above the ADC threshold level and remains true until the
trailing edge of ACEPT*

INPUT: This analog signal controls the ADC zero and it is
normally provided by the spectrum stabilizer. The ZERO shift
of the ADC is 2% for a 5 volt input signal. A more positive
level on this signal causes spectral peaks throughout the
spectrum to move downward.

OUTPUT These signal is st true at peak detect time and
remains true until READY* is set true. It represents the
conversion time of the internal ADC,

OUTPUT: Binary data 2U(Alternate MSB)
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ADC model 8706
—400 MCA 2
ADC ARRAY  -100 MCA data transfer (sheet §)

Data Transfer (3.1 sheet 8)

ADC MCA ADC ADC
#RAMP ON ( 33)
ADC 1 #RAMP
ON1 High USBA (D FLIP-FLOP) 6  Low 64A  UXC
) READY  low MCA MCA
MCA READY DATAENABLE  LOW
6 UBA low USBA High  UGBA
DATA ENABLE 258 6 low 0/£1
Tri-state buffer (sheet7) 1 counter (Sheet6)  MCA
MCA MCA DATAACEPT  low
ADC ADC counter (sheet 6)
CLR COUNT1
data_transfer
0/E 1 ADC
ADC
CANBERRA 8706 312 313

135
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ARRAY CURRENT CONSTANT DISCHARGE (Sheet 3 0f 8)
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ADC INTER-LOCATION (Sheet 4 of §)



38 RAMP ON CONTROL (Sheet50f8)
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39 BINARY COUNTER (Sheet 6 018)
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2 310 TRI-STATE BUFFER (Sheet 7 of 8)
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DATA TRANSFER (Sheet 8 0f §)



Buffer

Analog
switch

Current

constant

ADC

ADC

ADC

ADC

3.12

0sc.

ADC
Inter

Location

Counter 1

Counter 2

Counter3

Counter4
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Tri-state Buffer Data transfer 1

ADC
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