STAR SCA/ADC DatasheetDRAFT - PreliminaryPAUL BARALELAWRENCE BERKELEY LABB50B - 4231510-486-7490

STAR SCA/ADC Datasheet

General DescriptionThe NA49-STAR

Switched Capacitor Array / Analog to Digital Converter[

SCA/ADC,] is a custom IC developed at Lawrence Berkeley Laboratory for usein the NA49 [CERN] and STAR [BNL] Time Projection Chamber front endelectronics. The SCA/ADC is a 16 channel device. Each channel consists of512 switched capacitor sample and holds, followed by a 12 bit analog to digitalconverter The digital output is buffered and multiplexed.Required external components are limited to supply and reference decouplingcapacitors, and three external resistors to set the ADC ramp current and biascurrents (RIRAMP, Op Amp Bias and Comparator Bias). The SCA/ADC requires+5V [digital] and +5V [analog] supply voltages and typically dissipates 100mW.Three (3) external reference voltages need to be supplied (VREF, VBOTTOM PLATE,and VRAMP TOP)

Functional Block Diagram

C0...C510C1VBP-+C0C511...

C1VREF-+Channel 15Channel 0

AnalogResetAnalogReset

512 BitShift Register

Shift RegResetSCA ClockRampGen.12 BitCounter12BitLatch

12BitLatch12 BitOutputBuffer12 BitOutputBuffer

12 Bit Data BusComparatorComparator

Load

Reset

IRAMPVRAMP TOP

4 BitAddr12BitMux

12 BitDigitalOutput

Mux OutputEnable

16 BitDecoderCh 0 EnaCh 15 Ena

...4 BitAddr

-+AnalogOutput

AnalogOutputEnable

STAR COMBINED SWITCHED CAPACITOR ARRAY - ADC IC [SCA IC] BLOCK DIAGRAM R/W ADC Reset

VOPAMP BIAS

C510C511

VIN0VIN15

STAR SCA/ADC Datasheet

Pin Configuration

75

76 77 78 79 80 82 83 84 81

52 51 50 49 48 47 46 45 44 53

2 3 4 5 6 7 8 9 10 11

40 33 393837 36 35 34 43

1

LBL - STAR SCA/ADC - 3

N. C. CAP. ARRAY N-WELL BIAS CAP. ARRAY VBOTTOM PLATE SUBSTRATE CONTACT (GND) DIGITAL GND DIGITAL VDD RESET SHIFT REGISTER SCA CLOCK SCA CLOCK READ/WRITE MUX ANALOG RESET DIGITAL GND (QUIET) DIGITAL VDD (QUIET) POSITIVE OP-AMP VOLTAGE NEGATIVE OP-AMP VOLTAGE OP-AMP BIAS CURRENT OP-AMP VREF ADC VRAMPTOP ADC IRAMP ADC ANALOG VDD ADC DIGITAL VDD

N. C. CAP. ARRAY N-WELL BIAS CAP. ARRAY VBOTTOM PLATE SUBSTRATE CONTACT (GND) DIGITAL GND DIGITAL VDD ANALOG MUX ADDRESS 4 ANALOG MUX ADDRESS 3 ANALOG MUX ADDRESS 2 ANALOG MUX ADDRESS 1 ANALOG MUX OUTPUT ENABLE DIGITAL GND (QUIET) DIGITAL VDD (QUIET) POSITIVE OP-AMP VOLTAGE NEGATIVE OP-AMP VOLTAGE MUXED ANALOG OUTPUT OP-AMP VREF ADC "NODE 54" ADC COMPARATOR BIAS

ADC ANALOG VDD ADC DIGITAL VDD

N. C. N. C.

ANALOG INPUT 1 ANALOG INPUT 2 ANALOG INPUT 3 ANALOG INPUT 4 ANALOG INPUT 5 ANALOG INPUT 6 ANALOG INPUT 7 ANALOG INPUT 8 N. C.

ANALOG INPUT 9 ANALOG INPUT 10 ANALOG INPUT 11 ANALOG INPUT 12 ANALOG INPUT 13 ANALOG INPUT 15 ANALOG INPUT 15 ANALOG INPUT 16 N. C. N. C.

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54

ADDRESS 0 ADDRESS 1 ADDRESS 2 ADDRESS 3 OUTPUT ENABLE DATA 0 DATA 1 DATA 2 DATA 3 DATA 4 DATA 5 DATA 6 DATA 7 DATA 8 DATA 9 DATA 10 DATA 11 LOAD BUFFER ADC CLOCK ADC CLOCK ADC RESET 42 41

STAR SCA/ADC Datasheet

Absolute Maximum RatingsVDIGITAL to GND...................

VANALOG to GND...................

VI N [N] (analog) to GND........

Digital Inputs...................

Operating Temp.................

Storage Temp ...................-65�C to 70�CPower Dissipation ............

Electrical CharacteristicsPARAMETERSYMBOLCONDITIONSMIN TYP M A XUNITS

POWERREQUIREMENTS

Analog SupplyVoltageVDD4.75 5.0 5.25Volts

Analog SupplyCurrentIDDSCA/ADC QuiescentSCA/ADC Active16201620

Digital SupplyVoltageVCC4.75 5.0 5.25Volts

Digital SupplyCurrentICCSCA/ADC QuiescentSCA/ADC Active23624.69

SCA/ADC QuiescentSCA/ADC Active50 95 13050 103 145mW

ANALOG INPUT

Input Voltage RangeVIN

0 1.6 to 3.4 5.0Volts

Input Impedance8KW || 22pf

ANALOG OUTPUT

Analog Mux Output OUT Device Gain-0.85 -0.9 -0.95V/V

DIGITAL INPUT

High Level InputVoltageCMOS CompatibleVCC-0.5 VCC VCC+0.5Volts

Low Level InputVoltageCMOS Compatible-0.5 0 +0.5Volts

ADC ClockFrequency

CLOCK25MHz

ADC Clock Duty

40% 50% 60%

DIGITAL OUTPUT

Output High VoltageVOHVOH @ IOH = 1mAVCC-0.5 VCCVolts

Output High CurrentIOHIOH @ VOH = VCC-0.5 V

Output Low Voltage

VOL @ IOL = 4mA0.0 0.5Volts

Output Low CurrentIOLVOL @ IOL = 0.5 V