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1 General Remarks

The module is an 8-channel programmable delay line (range ~ 30 ... 1250 ns, resolution ~ 0.5
ns).

For each channel one out of eight different data sources can be selected.

The output pulse width is selectable for each channel (50 ns, 100 ns, 150 ns).

The modules may be used in astandard 6U VME crate with only the P1 connector being con-
nected. To utilize the full functionality a special H1 crate (5 row P2 connector) must be used.
The modules uses aVME address range of 256 bytes.

All VME accesses are word accesses (D16).

All VME accesses use the standard address mode (A24).

The VME base address of the module (bits 23...8) is selectable by four hexadecimal coded swit-
ches.

Power consumption: ~?A @5V and~?A @-12 V.

The version of the XILINX chip can be read. The actual versionis 3.

The version of the optional random trigger generator can be read. The actual versionis 1.

1.1 Data Files for Programmable Logic
The latest versions of the data for the programmable logic chips can be found in the following files:

Chip Position
ME configuration ATMEL AT17EG5 FEA_VME_P1
DQ sV ATMEL AT17E256 u27
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2 VME Interface

2.1 VME Interface Configuration

To access the VME bus the standard FEA mezzanine board 'FEA-VME-PL' is used. The modules
have to be configured viaa serial EEPROM ATMEL 'AT17E65 To generate the configuration data
the program 'WinSVIC' (Cypress) has to be used.

2.1.1 Common Part

i WnSYIC - SYICT

File Dezign ‘Window Help

NEEIEIE

B svict O]
—wWinSvic Entry Dialog
— Initialization Generate Text File
¥ Serial Prom Method Generate 5-Hecord File
i Senal /YME Combination Method Generate ASCI-HEX File

o
VME Method Generate Intel Intellec File

—Mizc. Control 3
Generate TEK HEX File
Decode Delay (clocks) Generate Binary File
IRD Level RS Y
Configuration

dhe polarity H " DRAM i
AM CODE LA bit OFF o
IACK LACK response OFF DEAHIMENT |
Busz Holdoff ON 10 MENU |
Master Interleave OFF AM CODE MENU |

ForHelp, presskt | [ |
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2.1.2 Control / Status Register Access
Only the region 1 (input signal REGO) is used to access the control / status registers:

T |

—CS Polarity — — CS5 Pattern Activation
Bit H/L Rea Pattern DBE asszert hme
egion
=0 T cso 5 M
C51 i Ll i note: [for CS Pattern]
g2 L cs2 0 a ™" -» active
[:53 I_ ESB I] L | “I]“ -* inﬂl::ti?ﬂ
cs4 L cse O
L
C55 — CS5 ﬂ
concst_|

The control / status register access uses the A24 / D16 mode (AM codes '39' and '3D").

AM Code dialog =l
—AM Code [I0 MODE] access enablezs——— [ Special AM code enables ——

Region note: a 1" -> enable

Hegion

0| BLT mode [MELT _BLT]
Set All 1| USER access non priv) LB e
-E- EEEEE;TS:;CSELH [ U2 enable
Reszet All 0| A32 [ U1 enable
- g ilg [ serial
i fl%:lﬁwurd access 0 j I-Iul:k

118 I CANCEL
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2.2 VME Addresses

2.2.1 Memory Module Base Address
The VME base address ('BA', bits 23...8) of the board is defined by the 4 address switches:

SW4: bits 23...20
SW3: bits 19...16
SW2: bits 15...12
SW1: bits 11...8

2.2.2 Control / Status Registers
The supported access mode is A24 / D16 (address bit 0 must be '0").

23.8 | 7] 6..4 3.1 |0 WRITE READ BITS

BA | x| 000 | CHAN | O mode mode 16
BA X | 001 | CHAN | O delay delay 16
BA x| 010 | CHAN | O hcdelay hcdelay 8
BA Xx[011 ] CHAN | O reset counter counter 0/16
BA x| 100 | CHAN | O VME trigger serial number, version 0/8
BA Xx[101 | CHAN | O counter reset mask counter reset mask 8
BA x[110] 00x | O random generator 7..0 random generator 7..0 8
BA Xx|110] 01x | O random generator 15..8 random generator 15..8 8
BA X|1110] 10x | O [ random generator 23..16 [ random generator 23..16 8
BA Xx|2110] 11x | O [ random gen reset + rate [ random generator version | 1/8
BA | x|111] xxx |O oscillator oscillator 16

BA: VME base address (bits 23..8)

CHAN:  output channel number

The Version number can be found in bits 4...0, the Module Serial Number in bits 7...5.

The Random Generator 'Rate Control Bit' will be set by the 'RESET' command (bit DO).
The 'Counter Reset Mask' defines which counter will be (asynchronously) forced to zero by a pulse
on the front plate LEM O connector (bit n = channel n).



H1 - Delay Module, Revision 1, 2001-07-26, last rev. 2001-11-2031 page 7

2.2.2.1 Mode Register Format

BITS
15 n.u.
14..12 output line #
11 n.u.
10..8 input line #
7.4 n.u.
3 use HC delay (inp src = 2 only)
2.0 input source selector

I nput Source Sel ector: 7 special input (active low signal on test point)
. random trigger generator (active low)
oscillator

VME command (single pulse)

output line (bits 14..12)

input line (bits 10..8), synchronized with HC
input line (bits 10..8)

no output

F?!—.‘!\.’.‘*?%.U."F”

2.2.2.2 Delay Register

15...8 7..0
delay (5 ns) | delay (0.5 ns)

Thisisthe delay value used for the programmable delay lines. The actual delay value consists of
this delay value plus afixed value caused by the delay lines and the XILINX chip (~ 30 ns), which
isdifferen for each channel and for each input source. To be able to calculate the exact value to be
used the module has to be calibrated for each channel and each input source (i.e. 8 channels with 27
possible input sources each). In addition one has to measure the exact delay time for each of the 256
possible delay values of the 5ns delay line chip (for details see the[3D7408 datasheet).

2.2.2.3 HERA Clock Delay Register

15...8 7..0
n.u. | delay (number of HC's)

Thisvalue will only be used for Input Source Vaue = 2 and Mode Register Bit 3= 1.

2.2.2.4 Counter

This counter contains the number of output pulses since the last reset for the selected output chan-
nel. A VME Write Command to this register will reset the counter.

2.2.25 VME Trigger
A VME Write Command to this register will generate one output pulse (if Input Source Vaue = 4).


http://www.datadelay.com/3d7408.pdf
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2.2.2.6 Random Trigger Generator

Since the Random Trigger Generator is realized as a mezzanine board awhole lot of different data
sources could be implemented. The version used on the actual board is aredesign of the H1 Ran-
Trig2 used at the CTC Card (see H.Krehbiel: pAic RanTrig2 for the Fast CTC Card, 25.03.1997).
The Random Trigger generator is used if Input Source Value = 6.

2.2.2.7 Oscillator

For Input Source Vaue = 5 a programmeble oscillator is used as data source (for all output chan-
nels). The value to be loaded is the oscillator frequency in 10 ps units, i.e. the possible frequency
rangeis 100 KHz to ~ 2 Hz.
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3 Front Panel Elements

3.1 Input Line Connectors

The ten input connectors (JI0...J17, JHC, JRSV) are standard LEMO Connectors (DESY 26217).
The input signals are NIM signals, the active polarity of the input signals JI0...JI7 can be selected
by jumpers (IMI0...IM17).

3.2 Output Line Connctors

The eight ouput connectors (JOO...JO7) are standard LEMO Connectors (DESY 26217). The output
signalsare NIM signals.

3.3 LEDs
There are 3 LEDs on the front panel for each of the eight channels:

green: Input Line Signal

yellow:  Output Line Signal

red: 'DANGER, theinput line signal occurswithin ~ £ 12 ns of the rising edge of the
HERA clock (for Input Source Value = 2 only)

The green 'Input Line Signal’ led will be on permanently if the input line polarity is set to 'active
low' and there is no signal on the input connector.

There are two LEDs on the front panel to signal VME accesses:

green:  VME Write Access (WR)
red VME Read Access (RD)
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4 Switches and Testpoints

4.1 Switches
There are 45 switches on the board:

SW VME base address bits 20...23
SWB — VME base address bits 16...21
SW2 — VME base address bits 12...15
SW VME base address bits 08...11

JWVHC — front / back selector HERA clock (HC)
JMO...JM7 — front/back selector input line0...7

JS0...JS7 — polarity selector input line 0...7 ('on' = active high)

Jnl — 'on': output pulselength channel 'n' (n=0...7) =50 ns
Jn2 — 'on': output pulselength channel 'n' (n=0...7) = 100 ns
Jn3 — 'on': output pulselength channel 'n' (n=0...7) = 150 ns
(one only for each channel)
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Board Layout and Switch Positions:

HC
n.u.
Zonm .5 a
5 < D ;
L
W o T |
IN2 = = (a
IN3 f
IN4 EMH <C
NS ooQ|fo Lu
e 835 -
IN7 INPUT 1650 3
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SELECT| 833 2
o0oQ |7
000 |HC
(0]
00000000
INPUT
QUTO Oloool |ooo|1 POLARITY
OUT1 [e]ele} [e]ele}
QUT2 OUTPUT N
oUT3 (a
2 Q00 000 3
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OUT5 4 QQQo [elele} 5
[e]e]e) 000
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6 Q00 o000 7
coo| |ooo

oo 0 o OUTPUT
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INPUT
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SELECT
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o INPUT
SIGNAL
o] POLARITY

low high
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5 Backplane Connectors

5.1 Connector P1

a b C
1 D00 (BBSY?) D08
2 D01 (BCLRY*) D09
3 D02 (ACFAIL*) D10
4 D03 (BGOIN%) D11
5 D04 (BGOOUT?) D12
6 D05 (BG1IN%*) D13
7 D06 (BG1OUT?) D14
8 D07 (BG2IN*) D15
9 GND (BG20OUT?) GND
10 | (SYSCLK¥) (BG3IN%*) (SYSFAIL*)
11 GND (BG30OUT?) (BERR?)
12 DS1* (BRO*) SYSRES*
13 DS0* (BR1%*) LWORD*
14 WRITE* (BR2%) AM5
15 GND (BR3*) A23
16 DTACK* AMO A22
17 GND AM1 A21
18 AS* AM2 A20
19 GND AM3 Al9
20 IACK* GND Al8
21 IACKIN* (SERA) Al7
22 | IACKOUT* (SERB) Al6
23 AM4 GND Al5
24 A07 (IRQ7*) Al4
25 A06 (IRQ6%) Al3
26 A05 (IRQ5%) Al2
27 A04 (IRQ4%) All
28 A03 (IRQ3%) Al10
29 A02 (IRQ2%) A09
30 A01 (IRQ1%) A08
31 -12v (+5STDBY) (+12V)
32 VCC VCC VCC

page 12
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5.2 Connector P2
The (optional) connector P2 is afive row connector asit is used in the H1 trigger crates.(rows ‘a’,

‘c’, 'd") isused for the communication between the memory modules and the trigger module viathe
additional specia backplane DESY -FEA 7254.

a b (c) d e
1 VCC VCC VCC
2 INO INO*
3 IN1 IN1*
4 IN2 IN2*
5 IN3 IN3*
6 GND IN4 IN4*
7 GND IN5 INS*
8 GND ING IN6*
9 GND IN7 IN7*
10| GND
11
12
13 HC HC*
14
15
16
17
18
19
20
21
22
23 OouTO ouTOo*
24 OUT1 OuUT1*
25 ouT2 ouT2*
26 OuUT3 OuT3*
27 ouT4 ouT4*
28 OouUT5 OUT5*
29 OouUT6 ouT6*
30 ouT? OouT7*
31| GND GND GND
32| -52v -5,2V -5,2V

The differential input signals (HC, INO...IN7) follow the H1 standard (received by a MC100325
receiver).

The differential output signals (OUTO...OUT7) follow the H1 standard (driven by a SN75110
driver).
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6 Revision History

e 30-Jul-01: Revision 0

e 24-Oct-01: VME addressing changed to 16-bit data words

e 31-Oct-01: Counter reset under mask viafront plate LEMO connector added (VERSION: 2)
e 20-Nov-01: Module Seria Number added (VERSION: 3)
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