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e . To minimize the
~&'-111v  microphonic noise, the
e preamplifier had to

! molded in a2 metal can.
Fabricated hybrid IC
was, first, coated with 2
silicone resin, (X-35-180,
Shinetsu chemical company
Co. Lid.) for high insulation
resistance, since a leakage
current through epoxy
resin was significant. Then
it is packed in a copper

o+t » metal box with an epory
-our : Tesin (as shown in Fig. 2).

_w[b} Shaper amplifier
The pulse shaping

stage was built on 2 mini
card for easy mainienance,

Fig. 1.

They have similar &5 values (30-40mS for ID=
10mA) and have little dilference within  their
specifications.  Hitachi 25K322 was chosen since a
measurement on &, over 2 hundred samples were
completed and. the variation was found to be

small3). The drain current of the first stage FET was

set 1o 10 mA for high 8. Secondly, | Gf thin film
metal rtesistor (+ 2% accuracy) was used for the
feedback resistor 1o reduce parallel noise. Thirdly,
the charge gain of the first stage was chosen to be
very high but the effect of a floating capacitance 1o
the gain siage was still rcasonably small. Thus, the
feedback capacitor of about 0.2 pF was built as a
printed circuit pauern to keep the channel-tg-
channel varidtion of the capacitance minimum.
Fourthly, the insulator of the PC board is made of
glass-reinforced Bismaleimide Triazine resin (called
as BT resin: a trade mark of Mitsubishi gas chemical
company Co. Lid.) which has an order of magnitude
higher . insulation resistance than that of an Epoxy
resin (G-10 board) and has a very Jow dielectric loss
at high frequencies. Since the thickness variation is
reflected to the. capacitance variation and hence the
gain of the Flrst stage, the thickness variation was
kept within = 5%. Fifthly, the second stage is an
inverting amplifier with a closed loop gain of 20,
The overall gain of the preamplifier was expecied to
be about SOmV/fC when the output was terminated
to 50 1. The gain variation of the preamplifier was
designed to be less than 7% including the pgain
variation of the second stage.

Since the gain of the preamplifier is very high,
any mechanical vibration causes microphonic noise,

Circuir diagram of the preamplifier.

|
i
;

S A photograph is shown in
Fig. 3. The mini-card
coupled to the mother PC
board with the pins o
both sides of the mini PC
board. The  shaper
_ amplifier

consists of a differential receiver, a pole/zer
cancellation amplifier, a fourth-order Gaus- -
integrator and a base-line restorer,  The
constant of the integration stage was chosen 10 be
1u8. A triangular shaping of a truncated casp

shaping was not used because the size of delay lines

and prefilters could not match with high density
requiremient. High speed and low noise operationy
amplifiers were used for each stage to minimize 1k
size. The circuit diagram is presented in Fig. 4. 4
new design of a base-line restorer circuit using i
pair of transconductance amplifiers was added

=0y

Fig. 2. Photograph of the preamplifier.
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COMNECTOR PLN-OUT
(TWo CONNECTORS FER BOARD)

da.L Gaw.«e C“D\"

....... s s w ® o= & =

COMPONENT s:ne VIEW
i.516 1 & 2. BETURN 1
3.516 z A 4. EETURN 2
CRYSTAL A 5-511: k] u. &, RETURN 3 CRYSTAL A
7.516 4 1 B. FETURN 4
9.516 1, 10. RETURY 1
11. 516 2 Q 12. FETURN 2
CRYSTAL B 13, 516 3 14. EETURN 3 CHYSTAL B
ANt R e
CCRwp  winT 18. GRO
1'li 15, TEST rm,sn FETUR 20. TEST PULSE
I @Gzl WS -1=p 12 tou = 322, GROND !
j 23. A15 -:t-u -2 24, +15 -k :
25. BIAS 26. +15 - H
1 GROUND 2 6. GROUND :
29.5IG _1 e = 30. RETUMN ] I
31.51G 2 - 17, RETUM 2
C““"“- c 33. 816 1 14, REETURM 3 CRYSTAL C
i5. 516 4 36. FETURI 4
37.5I6 1 18, BETURN 1
19,8516 2 40, FETUR 2
CRYSTAL D 41.516 2 42, FETURN 3 CRYSTRL D
43.516 4 44. FETURN 4
[ comecgor ]
1
B =3
4321 12 314
A o
413121 1234

COMPOMENT SIDE VIEW
FPRE-RMF MOTHER BOARD

CORMELL PC BORRD # 6052-202

44 PIN SIGHNAL INPLT CONMNECTUR
MIXER/SHAPER

PHYSICS DEPT. CH10 STATE Ukiv.

ELECTRONICS Li8 9/16/8%
DR¥G.E 495 PaE 4

CaLaf




Lowser Rack (ot Clor

PIN W FIN #
1 ®C 2 SELT-
3 WC 4 SELB~-
5 NC & WRITE
7 HC B DANA IN
9 NC 10 DATA OUT
11 mNC 12 FREAD
11 ®C 14 SHCLE
15 nC 16 TEST LEVEL
17 SEL 18 HC
19 TEST- 20 RC
21 mHC 22 mWC
23 HME 24 NC
25 USER JUMPERED S0M OUT 26 USER JUMPERED SUM QUT
27 28
s ER Jamees S o o (SEE JSEES M o
i1 USER JUMPERED SUM OUT 32 USER JUMFERED SUM CUT
33 USER JUMPERED SUM QUT 34 USER JUMPERED SUM OUT
kL USER JUMPEFRED SUM OUT 3 USER JUMPEEED SUM OUT
37 USER JUMFERED S0M OUT 318 USER JUMFERED SUM OUT
EE] USER JUMPERED SUM OUT 40 USER JUMPERED SUM OUT
41 USER JUMFERED SUM OUT 42 USER JUMPERED SUM OUT
43 USER JUMPERED SUM QUT 44 USER JUMPERED SUM OUT
45 USER JUMPERED S(M OUT 46 USER JUMPERED SUM OUT
47 USER JUMBEERED S5imM OUT 48 USER JUMPERED SUM QUT
FIN 4% THROUGH FIN 72
ALL MC.
T3 45V T4 #1158
75 mC 76 +lbmd =2
77 RC 78 NC
79 BIARS BO RC
Bl +15-4 B2 +15-2
B3 ulied -‘.I:'z B4 -15V
BS GHD. B& GHD

VIEWED FROM FRONT OF CAGE.

JBE PIN CAGE COMMECTOR
MIXER/SHAPER

PHYSICS DEPT. OHIO STATE UNIV.
ELECTRONICS LAB., 10/29/85
DRENG.4 475 PRGE 4B




Upper ek C‘?‘W” ‘

PIN B PIN #

1 @D 2 NC

1 GHD 4 CRYSTAL A TOP

5 GHD 6 CRYSTAL B TOP

7 GHD 8 CRYSTAL C TOP

9 GHD 10 CRYSTAL D TOP

11 GND 12 CRYSTAL A BOTTOM
13 GRD 14 CRYSTAL B BOTTOM
15 GND 16 CRYSTAL C BOTTOM
17 GHD lg CRYSTAL D BOTTOM
19 @ND 20 NC

VIEWED FRCM FRONT OF CAGE,

20 PIN SIGHAL OUT COMNECTOR
MIXER/SHAPER

PHYSICS DEPT. CHIOQ STATE WNIV.
ELECTRONICS LAB. 10/29/B5
DRWG.# 475 PAGE 4A

TOTAL P.82
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