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HINP (REV3) Readout and Acquisition

500 ns  or
2000 ns FS 

Inspection Points

External CSA

To XLM-XXV

Front-end preamp:
charge-sensitive amp. 80 or 400 MeV FS

Linear Branch

The XLM
a)  controls the readout sequence and 

b) Receives three “trains”: Address, Timing, Energy 

Pulser
Logic &Timing branch

Choice of 
1.CSA: Internal 80 or 400 MeV or external CSA
2.TVA range: 500 or 2000 ns
3.Disc setting
4.Inspection mode
5.All readout timings
6.Chip is really 32 ch, only popoulated16 of the ch.



The Signals go from the ASIC 
chip to a differential amp and 

then to a pipeline ADC.

Differential Signals

Strobes to pipeline ADC

 spectrum 228Th source 



External           and              Internal 
CSA 

decay ~ 25 s.

 – 
Coincidence

State has  = 0.65 ns


spectra



Area and    Power    Breakdown

Total 6.7 mA

TVC
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3%reset logic
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17%
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25%

Peak Sample

13%

Shaper dominates
Lower-gains need larger shaper

Higher gains need larger/different CSA design

Discriminator dominates
Total power ~ 30mW/ch  ~ 1W/32ch

Air flow or active cooling (in vac) needed.



Si in vacuum
Ele. outside

1.    Initial test system at WU
2.    Small-scale setup at TAMU (~ 400 ch)

dE’s external CSA
3.    Large-scale setup at MSU (1000-2000 ch)

dE’s also run in external CSA mode
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AT RIKEN
Secondary beam  target  LI +HI tracking  SAMURAI  proton and HI hodoscopes

XY – (W?) - UV Si planes
Either

a) SSD-SSD ---SSD --- SSD-SSD
b) DSSD ---- SSD ---- DSSD

b) Preferred due to: 
i) Delta e- problem      &     ii) p threshold issue



Energy Loss in 300 m Si (69.6 mg/cm2)

Z Ion 100 MeV*A 200 MeV*A 350 MeV*A [dE(Z)-dE(Z-1)]/dE(Z)
At 350 MeVA (same 
A)1 p 0.404   YES 0.250     

NO with 300 m
YES with 500 m

0.186    
NO need ext CSA Trigger with internal 

CSA
3 6Li 3.6  [MeV] 2.7  [MeV] 1.65  [MeV]

6 12C 14.6 9.1 6.6 30%

8 16O 26.1 16.1 11.7

10 20Ne 40.9 25.4 18.4 19%

14 28Si 80.5 49.9 36.3

18 40Ar 133. 82.7 60.2 11%

20 40Ca 164. 102. 74.4

26 56Fe 277. 173. 126.4 8%

30 64Zn 368. 231. 168.9

36 86Kr 526. 333. 244.3 5%

40 90Zr 645. 411. 302.5

50 120Sn 986. 641. 475.2 3

Issue: dynamic range, p triggering , keeping HI on scale
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OPTION A 
The “GLAST” Si
1D from Hamamatsu
384 ch, 228 um pitch (overkill)

OPTION B
TTT from Micron 
(available in 2-sided)
128 ch,  758 um pitch

COMMENT from WU:
Prefer option B for the following reasons:
1. Reduces delta e- problem
2. Can get 500 m 

(need for p triggering > 150 MeV/A)
3. Perhaps can get with central hole



Concept Drawing
Diamond mounting

Traces from 2 sides routed to connectors

When do we need 5th ambiguity layer? 
What if these were not exactly 90o?
In any event do not need for 1p knockout.

Dista
nce

 ?



Concept Drawing B

Use MB for only 256? 
If not, how to “TEE” in other 128 ch



Test rigs at WU and TAMU with existing PCB mounting
We have started to test with the 2D TTT (300 um)
AREA      97.3 x 97.3 mm
# strips     128 x 128  256 per Si, 512 per pair
Pitch          756 um 
Si type       available in both n and p (intrinsic). We have one of each
Thickness  available in both 300 and 500 m, we have 300 m.
pf  300 m: 0.35 pf/mm2 = 26 pf/st; 500 m: 0.21 pf/mm2 = 15.4 pf/st

Si –TTT (WU)  Si in chamber (TAMU) External view (WU)  



Results with TTT at WU
Energy resolution (80 MeV range)  FWHMe-(624 keV) ~ 45 keV; FWHM ~ 50 keV
Thresholde- (80 MeV range) Front ~324 +- 33  [keV] ; back ~ 304 +- 63 [keV]
These thresholds are a factor of 2-3 better than we could do with the 1.5 mm HiRA Si

207Bi (- & 624 keV conversion e-) Mixed Alpha source
Doublet of doublets  233U:    4.783 (13%) 4.824 (84%) + 

244Cm: 5.764 (23%) 5.805 (77%)

Threshold      &     624 keV e- line
3 pt fit

Conversion e- ensures ~ correctness of zero
On back: we see cross-talk on back at “E < 0”

4.8       5.8 MeV



All new ACQ and control software
For

VMEUSB
(VME controller from Wiener/Jtek)

The 3 Tc-Tcl pages for Chip 
set-up and control.

Full documentation is now available.

3) Disc. 
page

2) Chip DAC’s

1) System



ASIC plans
1. Extended-range version of HINP (upgrade REV-IV)

a) Fix logical error and make time output independent of temp.
b) Extended range option with Knee – see below
c) Move ADC onto CB. (This reduces readout time and eliminates need for VME QDC.)

2. Integrate ASIC with vary large dynamic range EXTERNAL CSA. We would 
then instrument with TWO ASIC channels on single CSA output.

Can SELECT an extended range option with “knee”. 
The placement of the knee & the slope are fixed
by the design (cannot change.)

PROBLEMS:
1.e- non-linear above knee
2.there  will be a T sensitivity above the knee

e- e+
knee



LOGIC for each MB. (Two MB per XLM-XXV)       System at TAMU ready to test drive
NIM VME

Wiring diagram

Breakout
MSU

Logic
PS

754-6

Logic
Fan Out

LATCH
MSU

Quad
GDG

NIM-ECLPower supply
PICO

VME
XLM
XXV

Mother Board
Analog pulse trains

VME crate
CERN extension?

Misc units of value 
1.BNC PB-5 computer controlled pulser
2.PICO computer controlled switcher
3.Mesetec MHV-4  bias supply 

= WU delivered to TAMU
Break

out Fanout

and

Fanout

Gate and Delay

NIM-ECL



Chip purchase and initial evaluation

All components delivered – ready for beam testing.

TAMU system generation

1. Purchased remaining 288 chips
2. Testing completed  ~ 80 % tested perfect  will get 225 chips > 3500 ch (many for NSCL and ORNL)

WU-SIUE work
Finish simulations of extended-range chip and begin layout

The latter will take six months!

WU-RIKEN work

Figure out how to incorporate RIKEN very -large range CSA

Thanks for your attention 

WU Progress and plan

Conversion to VME-USB
1.  NEW ASIC Control and ACQ software,  all tested and working well.
2.  Full documentation available .



EXTRAS



Tasks - Homework
1. Reaction Simulations : RIKEN/TAMU 

What is channel requirement?  Is 750 um pitch OK?
When is 5th plane required?

2. Chamber design : RIKEN/TAMU Must have similar hardware at RIKEN,TAMU,WU
3. TTT Si PCB :WU+MICRON (MICRON but 2 sided, i.e. twice signal for same Eloss)        In 

progress
4. GLAST Si PCB : RIKEN (high quality Si, but only one sided)  Need spice model for Si

5. Bonding : TAMU   a) FNAL Lenny Spiegel (lenny@FNAL.gov) or  b) NSCL John Yurkon

6. Design I, I’, II and III development : RIKEN 
Two interesting ideas were presented.
a) A VERY large dynamic range external discrete CSA  VLDR-CSA. RIKEN
b) A  compressional internal CSA. WU+SIUE

If both worked, could choose which is better for a given experiment  

7. Design of extended-range HINP with following options: SIUE   In progress
a) Two-gain (50/175 and 150/400MeV:  LINEAR/knee)
b) Independent selection of above for Even/Odd channels
With all of these features, one generates options similar to II and III but without the need of a VLDR-CSA.

8. With a VLDR-CSA + Comp amp and HINP-IV (with features a, b, and c) one has the menu:
a) Run with internal CSA’s with knees
b) Run with external splitter  2 HINP channels/strip (eg. Even ch high gain, odd ch low gain.)
c) Run with option II (external VLDR CSA+ splitter)  2 HINP channels (shaper+disc)/strip
d) Run with option III (external VLDR CSA+compression)  1 HINP (shaper+disc)/strip

9. Creation of TAMU system and duplicate at WU   In progress



Concept 
Drawing C



MICRON quote for our Concept design  B

?


