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System Overview

HV control card:

4 general commands:

- Set DAC values
VMEbus - Select ADC channel

- Trigger ADC conversion
- Read ADC channel
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/ HV power supply:
Only analog electronics
-  EMCO HV modules
- Voltage and current
measurement circuits

- Over-voltage
range selection

HV power supply




Previous Test Results

With VMA, 2 BTVI - 1 HV
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Loglc Analyser Debugging




With/Without VMA

Sianal Wwhre | ‘Wire | Pattern
1ana D | Status | &
+Adr[0..5]
. AS L X
Wlt h CARDzelect L X
VMA DTACK L | X
WRITE L 1
D51 L X
D50 L X
Signal Whre | wire | Patten
'ana D | Status | A
+Adr[0..5]
. AS L X
WIthOUt CARDselect L X
VMA | prack L | X
WRITE L 1
D51 L 0
Ds0 L 1]
Difference:

With VMA adressess are not changed during the cycle, only after DS0/1=high
But Intel card behaviour is completely valid (address pipelining)



Reasons

* No latching of anything on the card (in or out)
* Address is verified constantly while AS signal is ignored

* Simple logic equations control the bus access:
'lcs 1 = a23 & (az22 !$ !b22)
s (a2l 1S 1b21)
& (a20 'S 1b20)
& (al9 'S !bl9)
cs = lcs 1 & (amx=="h39) & !dsO0 & !dsl
ds = ! (lecs 1 & (amx=="h39) & !dsO0 & !dsl)

add = [ab,a4,a3,a2,al, 0]

conv macro {!(cs & (add==50) & !'w)}

Convst ADC1 = ! (! (conv & ! (!Convst ADCl & busy ADCI1)))
'ADC1 cs = cs & ((add>=1l6) & (add<=30))

'rb = ¢cs & ((add>=0) & (add<=406)) & w



ADC conversion delay

e AD7938, 8 channel, 10 Bit ADC. 12 MHz clock
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VMEbus access
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Voltage [V]

Test with additional delays

With VMA, 2 BTVIs, 25 ms delay

EGAin 1700V, EGAout 1800V, CGrid 2000V, MCP1in 2000V, MCP1lout 2600V, Phosphor 5000V,
All readouts All readouts All readouts All readouts All readouts All readouts
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Corresponds to about 1 Hz readout of all channels/ports



Looking at the data lines

o Wire e | Pattern| Edge T-460ns +100ns +200ns +300ns +400ns
Signal ) g + | l | |

+Adr[D..5]
AS
CARDzelect
DTACK
WRITE

Data[0]
Data[1]
Data[2]
Data[3]
Data[4]
Data[5]
Data[6]
Data[#]
Data[8]
Data[9]
Data[10]
Data[11]
adcBUSY
adcCOMY
adcC5
adcREAD
adcwWRITE
AMB
A23
CLK1 Freq: OHz D3 Penod: >100ms Interval A->B: 105ns D1 Tra
vme_dac_setup_datanotstableb LPF 19411/2013 12:38:26

No difference with or w/o VMA here.




Signal

+Adr[D._5]
AS
CARDzelect
DTACK
WRITE
D51
D50

Data[l]]
Data[1]
Data[?]
D ata[3]
Data[4]
D ata[5]
D ata[6]
D ata[7]
D ata[8]
D ata[9]
Data[10]
Data[11]
adcBUSY
adcCONY
adeC5
adcREAD
adcWRITE
AMOD
A23

Comparison with PPC

Pattern | Edge T-500ns +100ns

---
Clean driven data lines.

+20ns
' '

CLK1 Freq: OHz

+300ns
'

D3 Period: >100ms
yme_dac_szetup_datastable_ppc.LPF

Interval A->B: 30n=z
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Summary

HV control card is not compatible to address pipelining on VME bus,
should latch the address form the bus during address strobe cycle

Intel card is sending VME commands at a much higher rate than the old
PPC card

High level software must ensure proper timing/delays on the VMEbus to
be compatible to this card => bad idea

Adding of 10uF capacitors (ceramic X7R) on ADCs, GALs and line driver
power supplies did not make any difference regarding data line signal
stability

PPC and Intel card’s VME bus line driver circuits seem to differ

=> check data signal lines before line driver on HV ctrl. card with a scope



