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2	
  (+	
  2-­‐3	
  that	
  can	
  be	
  done)	
  “AMS-­‐mini”:	
  
-­‐  7*4	
  cm2	
  
-­‐  pitch	
  110	
  μm	
  (S),	
  104	
  μm	
  (K)	
  [with	
  this	
  pitch	
  on	
  K,	
  the	
  charge	
  measurement	
  is	
  opGmal]	
  
-­‐  resoluGon	
  10	
  μm	
  (S),	
  15	
  μm	
  (K)	
  
-­‐  thickness:	
  300	
  μm	
  

Silicon	
  side	
  (S)	
  –	
  JuncGon	
  side	
   Kapton	
  side	
  (K)	
  –	
  Ohmic	
  side	
  



2	
  “AMS-­‐short”:	
  
-­‐  7*16	
  cm2	
  
-­‐  pitch	
  110	
  μm	
  (S),	
  208	
  μm	
  (K)	
  
-­‐  resoluGon	
  10	
  μm	
  (S),	
  30	
  μm	
  (K)	
  
-­‐  thickness:	
  300	
  μm	
  

	
  
-­‐  mulGplicity	
  on	
  Kapton	
  side	
  

64 CHAPTER 4. THE MICROSTRIP DETECTORS IN THE AMS EXPERIMENT

4.5 K5 and K7 Upilex cables (K-side)

The cables are made of a 50µm thick Upilex foil. The strips used to transmit the signals are
composed of a 1.5 µm thick gold layer covered by a 5 µm thick copper layer. The standard
cable version (K5), used for internal layer ladders, is schematically shown in figure 4.11, a
simplified representation is shown in figure 4.9. The 192 readout strips of sensors 1, 3, 5, 7, ...
are daisy chained, and correspond to the VA preamplifiers (see section 4.7.2) 1 to 3 (channels
1 to 192). The 192 readout strips of sensors 2, 4, 6, 8, ... are daisy chained and correspond
to VA preamplifiers 4 to 6 (channels 193 to 384). The cable thus reduces the n · 384 strips to
2 · 192 readout channels. Table 4.3 describes the relation between the readout channels and
the silicon readout strips.

Channel Strip

1 and 193 384

2 and 194 382

3 and 195 380

.

.

.

.

.

.

191 and 383 4

192 and 384 1

Table 4.3: K-side strip and channel classification. Channels 1 to 192 correspond to odd
position sensors, channels 193 to 384 correspond to even position sensors.

To electronics

Figure 4.9: The way K5 Upilex chains the silicon strips on the K-side; for clarity, only one
group is shown bonded.

The n-strip signal routing is more elaborate for the outer layer ladders: the K7 design
(figure 4.12) mixes strips of neighbouring sensors using two di↵erent Upilex strip pitches.
The 384 readout channels are divided in 12 groups of 32 channels. As shown in figure 4.12,
the sensor n-strips are divided in 7 groups of 32 strips. As an example, consider sensors 1
and 2. With such a bonding scheme, to readout the detection surface of both sensors, the
strip groups 6 and 7 of sensor 2 are connected to channel groups 1 and 2. K5/7 Upilex
dimesions are described in appendix B.2. The bonding scheme of the K7 Upilex is described
in appendix E.3.



3	
  “AMS”:	
  
-­‐  7*[28-­‐48]	
  cm2	
  
-­‐  pitch	
  110	
  μm	
  (S),	
  208	
  μm	
  (K)	
  
-­‐  resoluGon	
  10	
  μm	
  (S),	
  30	
  μm	
  (K)	
  
-­‐  thickness:	
  300	
  μm	
  

	
  
-­‐  mulGplicity	
  on	
  Kapton	
  side	
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1	
  “LIMADOU	
  prototype”:	
  
-­‐  6*7	
  (7*10)	
  cm2	
  

-­‐  pitch	
  182	
  μm	
  (S),	
  182	
  μm	
  (K)	
  
-­‐  resoluGon	
  30	
  μm	
  (S),	
  30	
  μm	
  (K)	
  
-­‐  thickness:	
  300	
  μm	
  (to	
  be	
  checked)	
  



12	
  “DAMPE-­‐short”:	
  
-­‐  9.5*9.5	
  cm2	
  

-­‐  pitch	
  240	
  μm	
  
-­‐  resoluGon	
  40	
  μm	
  
-­‐  thickness:	
  320	
  μm	
  



8	
  “DAMPE”:	
  
-­‐  9.5*38	
  cm2	
  

-­‐  pitch	
  240	
  μm	
  
-­‐  resoluGon	
  40	
  μm	
  
-­‐  thickness:	
  320	
  μm	
  



1	
  (i.e.	
  1+1)	
  “DAMPE	
  double	
  face”:	
  
-­‐  9.5*9.5	
  cm2	
  

-­‐  pitch	
  240	
  μm	
  (S),	
  240	
  μm	
  (S)	
  
-­‐  resoluGon	
  40	
  μm	
  (S),	
  40	
  μm	
  (S)	
  
-­‐  thickness:	
  320	
  μm	
  +	
  320	
  μm	
  



Detectors: 

#	
   Type	
   Dim.	
  X	
  
(mm)	
  

Dim.	
  Y	
  
(mm)	
  

Pitch	
  X	
  
(μm)	
  

Pitch	
  Y	
  
(μm)	
  

Reso	
  X	
  
(μm)	
  

Reso	
  Y	
  
(μm)	
  

Notes	
  

2	
  (+2-­‐3)	
   AMS-­‐mini	
  	
   70	
   40	
   110	
   104	
   10	
   15	
  

3	
   AMS	
   70	
   [280-­‐480]	
   110	
   208	
   10	
   30	
   80	
  mm	
  Y-­‐
mulGplicity	
  

2	
   AMS-­‐short	
   70	
   160	
   110	
   208	
   10	
   30	
   80	
  mm	
  Y-­‐
mulGplicity	
  

1	
   DAMPE	
  
double-­‐face	
  

95	
   95	
   240	
   240	
   40	
   40	
  

8	
   DAMPE	
   95	
   380	
   240	
   -­‐	
   40	
   -­‐	
  

12	
   DAMPE-­‐
short	
  

95	
   95	
   240	
   -­‐	
   40	
   -­‐	
  



DAMPE	
  mini-­‐TRB:	
  
-­‐  single	
  ladder	
  
-­‐  up	
  to	
  ~	
  50	
  hz	
  	
  
-­‐  NO	
  busy	
  management	
  
-­‐  USB	
  à	
  any	
  pc	
  
-­‐  cables	
  crate-­‐ladder	
  ~50cm	
  
-­‐  cables	
  crate-­‐PC	
  up	
  to	
  ~7m	
  



DAMPE	
  TRB:	
  
-­‐  up	
  to	
  12	
  ladders	
  
-­‐  up	
  to	
  ~	
  300	
  hz	
  	
  
-­‐  busy	
  management	
  
-­‐  requires	
  a	
  custom	
  port/driver	
  
-­‐  cables	
  crate-­‐ladder	
  ~50cm	
  
-­‐  cables	
  crate-­‐PC	
  ~50cm	
  



AMS	
  TCrate,	
  for	
  AMS	
  ladders:	
  
-­‐  up	
  to	
  24	
  ladders	
  
-­‐  up	
  to	
  ~	
  2	
  khz	
  
-­‐  busy	
  management	
  
-­‐  requires	
  a	
  custom	
  port/driver	
  
-­‐  cables	
  crate-­‐ladder	
  ~2m	
  
-­‐  cables	
  crate-­‐PC	
  up	
  to	
  ~7m	
  

Reading	
  the	
  DAMPE	
  ladders	
  with	
  
this	
  DAQ	
  is	
  technically	
  possible	
  but	
  
requires	
  weeks	
  of	
  work	
  (PCB	
  
boards	
  with	
  the	
  HCC	
  must	
  be	
  
produced)	
  



Electronics: 

# Type	
   #	
  ladders	
   Max	
  rate	
   Busy	
   PC	
   cables	
  to	
  ladder	
   cables	
  to	
  PC	
   Notes	
  

2 AMS	
  
TCrate	
  

24	
   2000	
  hz	
   Yes	
   Custom	
  (2)	
   <2m	
   <7m	
  

3 mini-­‐TRB	
   1	
   50	
  hz	
   No	
   Any	
   ~	
  50cm	
   <7m	
  

1 TRB	
   12	
   300	
  hz	
   Yes	
   Custom	
  (1)	
   ~	
  50cm	
   ~	
  50	
  cm	
  



Ladder	
  boxes:	
  
-­‐  AMS	
  ladders	
  usually	
  in	
  PVC	
  “transport”	
  boxes	
  (4	
  cm	
  thick);	
  

-­‐  DAMPE	
  ladders	
  in	
  carbon	
  fiber	
  boxes	
  (few	
  cm	
  thick)	
  or	
  in	
  thin	
  aluminum	
  boxes	
  	
  


