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Results from noise measurements:

ENC=300..310e (2.1keV) @ 33pF, 300K
ENC=270..280e (1.9keV) @ 33pF, 77K
INP~18)

for a single channel (PA~8

MEAN RAW ENC (33pF@77K)

m 9,00E+02-1,00E+03
m 8,00E+02-9,00E+02
o 7,00E+02-8,00E+02
m 6,00E+02-7,00E+02
0 5,00E+02-6,00E+02
m 4,00E+02-5,00E+02
@ 3,00E+02-4,00E+02
m 2,00E+02-3,00E+02

1,00E+03
9,00E+02

—8,00E+02

—7,00E+02

~6,00E+02

0 - 5,00E+02
7 - 4,00E+02
14
INP - 3,00E+02
21
2 00E+02
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ENC vs. Preamp Bias

IEAN RAW ENC (33pF@300K)

m 9,00E+02-1,00E+03
m 8,00E+02-9,00E+02
o 7,00E+02-8,00E+02
m 6,00E+02-7,00E+02
O 5,00E+02-6,00E+02
m 4,00E+02-5,00E+02
@ 3,00E+02-4,00E+02
m 2,00E+02-3,00E+02

1,00E+03

[ .00 +02

14

INP

Default Values
PA=8, INP=8

21

[l 5 00E-+02
~7,00E+02
LI -6,00E-+02
~5,00E+02
-~ 4,00E+402

—3,00E+02

2,00E+02




ﬁ[ .‘foem The Bad:

J erg Common Mode

120..140e @ 300K
100'1206 @ 77K Common Mode (33pF@77K) -g’OOEmZ_l’OOEﬂLO(;ommon Mode (33pF@300K)

m 9,00E+02-1,00E+03 m 8,00E+02-9,00E+02
m 8,00E+02-9,00E+02 m 7,00E+02-8,00E+02
m 7,00E+02-8,00E+02 m 6,00E+02-7,00E+02
m 6,00E+02-7,00E+02 @ 5,00E+02-6,00E+02
O 5,00E+02-6,00E+02 1 00E+03 m 4,00E+02-5,00E+02 100E+03
m 4,00E+02-5,00E+02 : 0.00E+02 O 3,00E+02-4,00E+02 0 00102
) + - +
O 3,00E+02-4,00E+02 | [l | ; : ’ m 2,00E+02-3,00E+02 ’
m 2,00E+02-3,00E+02 ‘ “ ) 8,00E+02 @ 1,00E+02-2,00E+02 - 8,00E+02
@ 1,00E+02-2,00E+02 | 7,00E+02 m 0,00E+00-1,00E+02 ~7,00E+02
m 0,00E+00-1,00E+02 ‘ | 6,00E+02 I 6,00E+02
‘ W 5 00E+02 | 5,00E+02
o 4,00E+02 o I 4,00E+02
- 3,00E+02 | 3,00E+02
N 14 2,00E+02 Np 14 I 2,00E+02
- 1,00E+02 - I 1,00E+02
8 0,00E+00 0,00E+00
- a =u =S
"5 e B - L
Differential" ENC(CH3-CH4) (33pF@77K) "Differential” ENC(CH3-CH4) (33pF@300K)

m 9,00E+02-1,00E+03
m 8,00E+02-9,00E+02
| 7,00E+02-8,00E+02

m 9,00E+02-1,00E+03
= 8,00E+02-9,00E+02
m 7,00E+02-8,00E+02
© 6,00E+02-7,00E+02 @ 6,00E+02-7,00E+02
= 5,00E+02-6,00E+02 = 5,00E+02-6,00E+02
O 4,00E+02-5,00E+02 l“ i 0.00E+02 O 4,00E+02-5,00E+02 I‘I“lll
m 3,00E+02-4,00E+02 m 3,00E+02-4,00E+02

@ 2,00E+02-3,00E+02
® 1,00E+02-2,00E+02

| lll‘ll-'] ' 1,00E+03

9,00E+02

8,00E+02 @ 2,00E+02-3,00E+02 8,00E+02

| sos-02.2. x\ | m\lllllh (-
l - 7,00E+02 ® 1,00E+02-2,00E+02 \ Illllll m“,“ oo

—6,00E+02
—5,00E+02

—4,00E+02

—6,00E+02
—5,00E+02

I-4,00E+02 o

7
L 7
Default Values e 14 800802 ) - 3.00E+02
—2,00E+02 INP
PA:8, INP=8 21 L 00E+02 o1 2, 00E+02
[ [-O0E+0 - 1,00E+02
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m{/‘ |IC LLabor The Ugly

— Heidelberg  Design Flaw

In the Bias Circuit:

Common source degeneration resistor for Preamp and Preamp_Ref
Design current ratios:

w<Active Branch: 10(Preamp) 1(Ref) 5(Bias)

< Load Branch: 1(Preamp) 1(Ref) 1(Bias) Minp Ref/Pre

m

x<will change if Bias is changed! 1,60E-01-2,00E.01
m 1,60E-01-1,80E-01
\ B 1,40E-01-1,60E-01

m 1,20E-01-1,40E-01

Preamp Ref Bias @ 1,00E-01-1,20E-01
2,00E-01 m 8,00E-02-1,00E-01

5 INP 1,80E-01 | 00 6,00E-02-8,00E-02

10 INP 1PA 1 | NP 1PA 1,60E-01— m 4,00E-02-6,00E-02

1 40E-01 - @ 2,00E-02-4,00E-02

120E-01 m 0,00E+00-2,00E-02

‘ VAW VAN S '\'{\\\$
] T |J e
8,00E-02 VAY ’~‘ ‘
00E.00 IIIHI‘NMNM
4,00E-02
lO W

2:OOE-02 LI
1R 10R 0,00E+00
INP
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m“ﬁf? 209" summary

— Heidelberg

< F-CSA104 noise can be reduced to
RAW ENC=184e+2.85e/pF
ENC = 148e+2.84e/pF
CM = 110e+0.33e/pF
@77K (preliminary results)
|.E. +1.9keV @ 33pF by tuning the bias
< The common mode remains a sizable contributor to this number
<A design flaw in the bias circuit was found, which causes offset
variations and might also be the reason for reduced PSRR

Next steps:

< Test of the chip with a crystal
< Probably a redesign of the bias circuit
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