ROD/ASM 11 Interface

|. The ROD transmits a clock and 17 parallel control bitsto the ASM Il viaoptical G-Link.

Clock: ~40 MHz (LHC BC clock)

Control Bits:

Name Count | Description Comment Note
WAO-7 8 | SCA Write Address advances every other BC clock 1
WR _CLK 1 | SCA Write Clock (20 MHZ) 1
RD CLK 1 | SCA Read Clock = (6.67 MHz)

GAO-1 2 | SCA Channel Select

RD 1 | SCA Read address strobe

SD 1 | SCA Seria read address

TX DAV 1 | per-word enablefor G-Link transmitter simplifies ROD/ASM Il synchronization

CAL 1 | Cdlibration strobe

DAC CLK 1 | clock for seria datainto Calibration DAC

DAC D *0 | serid datafor Calibration DAC same as SD 2
ADC ENCODE *Q | start conversion (ADC clock) derived from RDCLK 2
SR LOAD *0 | load ADC valueinto output shift register derived from RDCLK 2
Total 17

1. TheLHC BC clock might be used asthe SCA write clock. The SCA would see two write clocks per sample. The control bit
allocated to WR_CLK could then be used for another purpose.

2. Theolder 1022/1024 G-Link chip set can transmit up to 21 bits plus clock. The newer 1032/1034 G-Link chip set uses less power
than the older chip set but can transmit at most 17 bits plus clock. An ATLAS standard 220 mm transition module will need to use
the 1032/1034 chip set to satisfy power constraints.

[1. The ASM I transmits ADC data to the ROD viatwo optical G-Links operating at the beam clock rate.

Only digitized SCA samples are routinely transmitted. For example, datafrom ADC’ s dedicated to monitoring currents or temperature
might be transmitted during a system-wide reset period using G-Link bits that are normally dedicated to transmitting SCA samples.

The G-Link word sizeis 16 bits, for atotal of 32 bitsper ASM 1. Two bits are dedicated to each of the 16 main ADC's on the ASM
I1. There are no framing bits, CRC hits, etc. There is no means of detecting bit errorsin the data. Synchronization is established viathe
TX_DAV mechanism as shown in the “ROD-ASM |1 Interaction” diagram appended to this document.
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[11. If required by the ASM |1 design, the ROD helpsthe ASM |1 establish/reestablish G-Link lock.

The G-Link receiver on the ASM |l needs areference frequency to establish lock. This reference frequency can come from alocal
sourceonthe ASM |1, such asacrystal oscillator, or from the ROD viathe optical fiber. If thereisno local crystal oscillator on the
ASM I, then the ROD must transmit an Idle Word to an ASM |1 if it seesthat both datalinks for the ASM |1 are out of lock. The ldle
Word' s bit pattern creates a clock at the word rate. The ASM |1 must provide a mechanism to use this clock as the reference clock
until frequency lock is obtained. The 1024 G-Link receiver has this mechanism built in. The 1034 does not.

V. Laser Safety.

If laser safety is determined to be a concern, the ROD and ASM 11 will have the responsibilities listed bel ow, which ensure that lasers
aredisabled if an entire optical cableis severed. For example, al the optical fibersfor asingle chamber may be carried inasingle
cable.

The ASM |1 must disable its lasers whenever its clock/control link isout of lock. Thisrule can beimplemented with little or no
additional circuitry onthe ASM Il and assumes that data and clock/control fibersfor an ASM |1 are in the same cable.

The ROD must disable all of the lasersit drivesinto a cable under certain conditions (to be determined). For example, if several data
links within asingle cable cannot retain or establish lock, then the ROD must disable all lasersit drivesinto that cable.
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ROD-ASM Il Interaction

Readout of one sample Inter-sample dead time ASM 11
ROD +TM 72 clocks 18 clocks minimum
Tx / —~ ~/" - ~
>» Rx
Write Address: VWA . ... . AN AN
ADC Clock: 11100011100...... 0111000111000111000111000111000111000111
DAV* D Read Address:
SR Load*: 11111011111...... 01111101111101111217117111211217111111111111111112
TxDAV*: 11111100000...... 0000000000000000000111111111211212121211112
SCA Cor{troller
One per ROD fixed delay due
tolink latency
DMARK?*: 1111111111 1111111110000:0 ...... 000000000 OOOOOOOOOOOOOOOOI111
SPU |
i TxDAV*
DMARK*
FPGA DMARK fully !
—— ! surrounds DAV* |
, | g
DAV* D DAV*: 11111111111111111111111100000.. . ... 000000000000000000011lill v
| D: XXXXXXXXXXXXXXXXXXXXXXXXDDDDD. . . . .. DDDDDDDDDDDDDDDDDDDX X X X X X Tx
Rx
<€
Notes.

1. DMARK* isasignal dedicated to notifying the FPGA when it should expect to see data arriving on the G-
Link. It need not be precisely timed, because the G-Link Rx outputsa DAV* signal to the FPGA.
2. The FPGA reformats the data stream, removes dead words, and tags the first time slice of each event.
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