B R MR Ty ten e e s ey e

e

I

ETET TP

UP-0.3PN
004503UP

feeigiie

bERLirii

-
—
—




ARC xface

VSUB_C

ARC xface

BIASES OUTPUT
Wo7 C voDLC  VDDL VoD?
VDD3 ¢ VDD2_C VvDD2 VDD3
VDD4 C vDD3_C vDD3 VDD4
VDD4_C vDD4
VRL C VR1
VRo G VR1_C VR1 VR2
VR3 & VR2_C VR2 VRS
VR4 C VR3_C VR3 VR4
VR4 C VR4
0G1 C 061 C 061 0G1
0G2_C . 0G2
0G2_C 0G2
0G3 C — 0G3
0G4 C 0G3 ¢ 0G3 0G4
0G4 _C 0G4
VSUB_C
ENA
VSUB_RAMP_C RAMPGEN
BIASES
VSUB_C
ENAL VSUB_RAMP_C SUTPUT
ENAS vsusp——
ENA
32V +32V
RAMPGEN
+15E
-15E
Resistors are 1%.
Revisions: L B N L L
Engineering Science Department reeorcee| |
One Cyclotron Road -
Berkeley, California 94720
Design File Name = C:\BEBEK\ORCAD\HV_BOARD\HV_BOARD_7.DSN
Engineer: Tile:: CCD bias and substrate voltage generatol
Designer: Project:
Size] I "Rev
: : . Sheet of I 7
DWG NO.: <Doc> | c| Modify Dater  ye54ay April 11, 2006 | 19 5.

2 [ 1




~15.2 V with these
Iresistors)

DIN 96_ABC-P
DINGB-ABCIR

FEEEIRBREBRBRE s PRI

{-16v

{vee

Jic
DIN 96_ABC-P
DING6—4E

]
Qe
E

-
8
DIN 96_ABC-P
DIN9S ABCIR
|81 o
Fha> 1w b coac
Fea
(s ~
-a2v
Fea 2
oo 2
[e107
FBiE™ 7w A scx
A1a T ASID
Fe1as
16>
[e1as
[e10%
Fe20™
21
[e2a™ |
[Fe2a
826>
o | Tim b Enck
[e20
(a0l
Bal |
= Jvee
=

FRBRENBREEREERRR B EL R PETE LT

{vee

CCONN PCB 7x2-P
BLKCON. 100/VHITM20E/W.200/14

ENAL_ > ena
SADD3 1 EnA2
110 110 ENA2
SADDL 27
2ADD7 2110 110
SADDO ra 1o [2e sbl
8 b
110 o (32 obs
TIM_D_ENCK 11 Ug }/’g 3 nLD1
T D CDAC] 17 9 1o a6 L0
TIM_A STD 1a 27 oLk
) 110
38 R
—0 10 e
—8410 10 [H3—
ST 7 1o aa—
2019
—240 10IGCK1 42—
—240 S R
L 25 27— mmaAsck
110 1/0/GCK3
ol 1/O/GSR 39—
5 10/GTS1 42—
1ok 2 10/GTS2 40—
TeK 20 D0
™S 6 0o
™S
vee —32 vecio
]
XC9572ILCCA4.
PLCCA4
vee
cs
0.1/50v
0805C
vee
7 @8 R9 <810
0k ok G0k <I0k
u
SADDO 1 1 2
SADDL 2
SADDZ 5 s
SADD3 )

JUMPER4
BLKCON.100/VHTM20E/W.200/8

]

ﬂ

nLDO

|

1CLR

%

+5VREF

+15V

1
DACB420ES

S0G.050/16/WG.420/L.400

sl a8
=]
CLk >
[} VOUTA VDD1_C

CLR  voute

CLRSEL
vouTtc

VREF+

VREF-  VOUTD

NC

)
— z
s O

i

oI
CLK

|

nLD1

+5VREF

!

SoI
CLK

ﬂ

nLD2

|

nCLR

+5VREF

i

:

VREF+
VREF-

VouTD 0G4_C

e
»
_ 2
s o 2

i

-15V
+15V

u25
DACB420ES
0G.050/16AWG.420/L.400

SoI
CLK

H

nLD3

|

nCLR

%

+5VREF

sDI 3
CcLk s

) vouTa H—< VSUB_C
CLR vouTs H—< VSUB_RAMP_C

CLRSEL

voutc |—
VREF+
VREF-  VOUTD [2—

NC

GND

cs

i

g<—2Evss

415V 415V 415V 415V

c9 cio| ce2

0.0V 0.U50V 0.1/5DV 0.1
o8 08 08

A5V 1SV sV -15V

ci3] cua| ces

0.5V 0.USDV 0.1/5DV 0.U5DV
08 o 08 08

AGND
u2
ADS86LR
0G.050/8/WG.275/L.250
15V N vouT [ VBEE S evper
x—EB1 Noise 2
x—51TRIM G
Ji1
CON2
MKDS 5/2-5.0 +32V} D+32V
J12
CON3
BLKCON.100/VHITM1SQIW.100/3 1 us
1 2204 LT1185-50D
3 S ouT 4 -28V
o R2 c2
TUF/50V c1 2 33K 10uF35Y
T 7343_12  ATuF/SOV | IUMIT & SENSE 0805R FSMICT_6032_12
SMICT_T: 12
32v = T
R109
33k 0805R
0805R 3.3
u26 R3
AQY210S
SOG.050/4/WG. 2751250
LD ] CTL
LD = CTL+
R110
3.3k
0805R
us
LT1175-5DD
-6v} : K5 out |- 7 -15v
c3 L o Ré b«“ AV L e
10uFi3SY ¥ sle— 2 30k 0805R
SMICT_6033_12 SHDON O SENSE 0805R ca
+10uF/35V/
= SMICT_6032_12
0805k
10k
R6 (~-15.2V with these resistors)
us
LT1129.50D
+16v} 5 PORAKS out |+ o +15v
o R11 12 15— 16
== 2 30k 0805R
*—4{SHDN & SENSE 0805R N
co
houF/asv
M/CT_6032_12
0805R
10k
R13
u9
(T1129-50D
5 PORAK'S our (- }
L o R14
c7 A~ J— 3.3
J0uFTaBY *—4{SHDN & SENSE 0805R
SMICT_6032 12 +
OuF/35V
" MICT_6032_12
10k
LT1129 i
VOUT =3.75V*( 1 + R2/R1) + IADJ * R2

R2 = (VOUT - 3.75V)/( 3.75V/R1 + IADJ )
VADJ = 3.75V
IADJ = 150 nA at 25°C

LT1175

R1 =3.8V/IDIV

R2 = R1*( VOUT - 3.8V )/( 3.8V + R1*IFB)
VOUT = 3.8V + ( 3.8V + R1*IFB )*R2/R1
IDIV = 25 uUA

IFB =75nA

Revisions:

Engineer:

LBNL

Engineering Science Department
Cyclotron Road
Berkeley, California 94720

Sheet

TRev
2 5 7

T




DAC

45V
c15 >
0.1/50V
u10 0805C

OP470GS

IN O - +5V gives 0 - -25V

DAC IN O - +5V gives

45V
C16 >
0.1/50v
u11 0805C

-25V

A5V 04/50v
0805C

> C43

MAX4662C\WE 1uF/50V.
S0G.050/16/WG.4301L.400
-28V

smic_1210

DAC IN O - +5V gives 0 - +5V

0OP470GS
SOG.050/16/WG.420/L.400 SOG.050/16/WG. 420/L.400
3 45V 4BV
R18 1k R19 1k
vop1_C > I DB05R VRLC[> I 805K
c17 o c18
1UF/50V > 1UF/50V
MIC_1210 MIC_1210
R28 1k R29 1k
vop2.Cc [__> I 0805R D—I VR2_C[_> 0605R
c21 ‘chz
1UF/50V 1uF/50V
MIC_1210 D_I MIC_1210 SMIC_1210
R38 1k R39 1K
voD4_C [ > I 0805R VR4_C[> I OBOER
C25 c26
1UF/50V UF/50V
MIC_1210 MIC_1210 SMIC_1210 >
16
R4 1k Ra9 1k
vbp3_c > I R D‘I VR3_C[> S /
c29 o ‘Lcao
1UF/50V z . 1uF/50V
MIC_1210 'SMIC_1210 ©_> ca1 100k MIC_1210 SMIC_1210
MAX4662CWE 150V S0SR
'S0G.050/16{WG.420/L.400 smic_1210 c3a
28V 28V 04550V
080:
28V
ENA >
+15V
3 >
0.1/50v
u14 0805C
OP4T0GS
SOG.050/16/WG.420/L.400
osLc—> 3y 45V 4BV
‘Lcss >
1uF/50V
MIC_1210
oG2_c[_> I 51¥
c38 >
1uF/50V
MIC_1210
oGa_c[_> I 12 [
64 >
1uF/50V
MIC_1210
063> 14 ’\ .
‘Lcss >
UF/50V
MIC_1210

>
MAX4662C\IWE
SOG.050/16/WG.420/L.400
28V

c32
1uF/50V
smic_1210

Revisions:

Engineer:

Designer:

Tite: Bias drivers
<Project>

LBNL

Engineering Science Department
Cyclotron Road
Berkeley, California 94720

r l'—:>|

DWG NO.:

Modify Date:

Tuesday, April 11, 2006

Sheet

TRev
3 5 7

T




g
g <
2 10 +
E -
For UP-0.3 power supply R78 = & - -
604 for 4V for 50V ] ] |
11.3k for 8V for 100V | N
33.0k for 16V for 200V 1 .
Matsusada 10 100 1000 10000
For UP-0.1 power supply R78 = UP-0.3 300V supply or Series Resistor R, - Ohms
53.6k for 24V for 100V UP-0.1 100V supply -
22.1k for 12V for 50V 0-24V input 0 to full scale 2 mA currrent limiter.
u1is
UP-0.3PN R90
1 i V_UPPS 1 JRRS 7. e 12 oﬁs V_HV A
R78 2%
604 Ca6 C59 0805R
me oA, e ¢ wfe ] =5, :
Iswcr,snazgz = glUFIZODVICER 2
— = [0
= - 3
0805R 2
10k <
LT1129 R79
VOUT =3.75V*(1+R2/R1) +IADJ*R2 =
R2 = (VOUT - 3.75V )/( 3.75V/R1 + IADJ ) RS0
VADJ = 3.75V ENA 0
IADJ = 150 nA at 25°C ﬁ
T
5 ©1 v
Rel 4 AQY2108
AAA2D. ] Cca8 C57 == C58 Y SOG.050/4/WG.275/L.250
VVVo805R 1 10p/200V [10p/200V 10p/200V o—0Dm
c50 0805C |_0805C [ 0805C a a
ca9 |+ = 0.50v R82 R83 - -
67UF/A 0805C 200k 200k R84S RE5S
SM/CTJ%ZBJZ R86 0805R 0805R 51 S 1k S
A ’%SR ;:31 200V 080SR 0805R Ra72wv "‘ "
1Fswic_t210 "%%ﬁ —>vsus
R108 RE8
+15V C52 1M/200V 1M/200V
Q ilumsov 1206R 1206R
20 U21A cs3 IRF7464 1UF/200V/CER
v218 OP470GS,_10.1/5] 50G.050 41L.200
OP470GS o S06.050/16/WG.420/L/400 0805 < % %
VSUB_RAMP_C S0G.050/16/WG.#20/L.400 ‘ b % H
Esa 4 p RO3 ‘u_:]
560
JT;FISOV < Ro4 0805R
[SM/C_1210 < 5k
0805R
R9S D3 56V
5k ANA &/00213AA 21 -15v
0805RV VY N
VSUB BIAS LEVEL AND RAMP
SLOPE CAN BE BOTH Q28
CONTROLLED BY DAC 0 TO +5V. CA3127M|
u21C
OP470GS CA3127M
SOG.050/16/WG.420)L.400 'SOG.050/16/WG.244/L.400
RITS =
100<
+15V- 0805R 15y
. 3,2;142 cs SUBSTRATE CONNECTION
.()ffse! adJusL S0G.050/16/WG.420/L.400
if needed. X
o
15
VsSUB_C > W\zgg YW\ ososr
cs6 5k
1UFIS0V 0805R
$SMICJZM
- LBNL

Engineer:

Designer:

Engineering Science Department
Cyclotron Road
Berkeley, California 94720

ign File Name = C\BEBEK\ORCAD\HV_BOARD\HV_BOARD_7.DSN

-
Freeer]
] T

Tte: CCD ERASE RAMP GENERATOR 8

DWG NO.:

Tuesday, April 11, 2006

sheet

TRev
s 5 7

T




J10

+15V| 25 12 0G4 <:|OG4
-15V | — 24 11 063 —og3
23
" 10 0G2 < JoG2
’ 9 0G1 < Joct
N 8 VR~ yRa
" 7 VRS ——yR3
. 6 VR2__——yro
- 5 VRL ——Jyrs
. 4 VDDA ——yppy
. 3 VDD ——ypp3
" 2 VDD2__ ——yppp
_ e VDDL_——yppy

CONN DSUB 25-R
DSUB/RS.318/TM/25

Revisions:

LBNL

Engineering Science Department

One Cyclotron Road
Berkeley, California 94720

~
Freeeer ‘m‘

C:\BEBEK\ORCAD\HV_BOARD\HV_BOARD_7.DSN

Engineer: <Engineer>

Tile: Qutput connector

Designer: <Designer>

Project: <Proj ect>

DWG NO.: <Doc>

Siz

D rgle(&dg&g;\te: Tuesday, April 11, 2006

ISheet 4 of 5 iRev 7

[ 2 [

1




TV_A_SCK_I

shift25

TIM_A STD
A STD | T=
IBUF

NS

IBUF

shiftin data(24:0) —=} Q540
clk
. decodeden v OBUF4
DO ol Qs(17) [0 w0 < rFSVRG
INV X
FD Qs@8) |, eql < [ FSYNC]]
eq2 < { FSYNC]
D Q en eq3 { ESYNC!
C
FD
Lo 0
QS(20)
C Qs(19)
c _\ I
COMP4 i J os(13) | >
QS(24) 0 AND3B1 QS 14)
QS(23) AL AND5B2
QS(22) o 1
IBUF4 Qs{2) A "
[ SADD3 < BO
[.sADD2 < . '|> [BIAS EN_BAR [0)
[sAbD1 < B2 OBUF
[ SADDO B3
N N__ BIASEN p—— |
TIM_D_ENCK) B = D BIAS_EN_O|
AND2
[Tv_D_coAC> [> DR [ OAC R 9meamay
IBUF OBUF
TDCD(26) _, TDCD(31:0)
countub - — o
aclr d(4:0) |_j:— Lsoor = CLKIN O>
o decode32 TOGRO) e
cnten ——{DATA40) D(31.0)—
TDCDR5) NANDZB T

AND2B2

TIM A_STD






