3-3(20)
7 T N

SECTION PAGE COORDINATES

/ 1
REVISIONS
SYMBOL LEDGEND
REV DESCRIPTION DATE [APPROVED
A?ND ANALDG GROUND PLANE
7
regnp TRONT END GROUND PLANE
4
ohp  PIGITAL GROUND PLANE
VISP VISPFE  +10R  +3REF  +50D +50  VCC
T T N
CONNECTIONS TO POWER PLANES
N 2 2 N
VISN  VISNFE  -10R -5REF -500 -50
<>_ INTRA PAGE CONNECTION
%D EXTERNAL PAGE CONNECTION OUTPUT
D_ EXTERNAL PAGE CONNECTION INPUT
D BACKPLANE CONNECTOR PIN
BLOCK SYMBOL
INPUT PIN
OUTPUT PIN
PAGE CONNECTOR DESIGNATIONS
NAME DATE
ANALOG CONTROL INPUT ANALOG CONTROL OUTPUT >
ORIGINATOR MERLE HALDEMAN 12/21/98
- ANALOG SIGNAL INPUT ANALOG SIGNAL OUTPUT -
DRAWN BRUCE MERKEL 12/21/98
CHECKED TOM CRENNA 12/21/98
C—o—— APPROVED

FERMILAB PPD/ETT/ES LOMS (E-891)

/1P MODULE DRAWING
SYMBOL LEGEND

SIZE[FSTM ND, WG ND. S
A
SCALE SHEETCOVER PAGE




1

50 PIN D CONNECTOR

Ps(P2A- 13
P8(P2A- 14
Ps(P2A- 15
Ps(P2A- 16

48 PIN VME CONNECTOR

10HZ+

-49 - Pl FET_TEMP+

10HZ-

1KHZ+

1KHZ-

X X X X

25 PIN D TYPE CONNECTOR

(F3 -7 LED_IMON «
GEE LED_VMON "
GEE FET_T_SENSE N

96

Ps(PLA- 32
(P4B- 32

P (PLC- 20
P (PLC - 21
Pe(PLC- 22
Pe(PLC- 32

PIN VME CONNECTOR

BUSSED_SPARE_1

BUSSED_SPARE_Z

Al3

ALL

Al5

SYNC_OUT

X X X X

LEGENDS

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/18/98
DRAWN BRUCE MERKEL 11/18/98
CHECKED TOM CRENNA 12/9/98
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)
/1P MODULE

MISC. CONNECTORS

SIZEIFSCM NO

B

OwG. NO

REV

SCALE

SHEET 1-1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
—
——>
NAME DATE
ORIGINATOR MERLE HALDEMAN 10/8/98
AGND DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED
o FERMILAB PPD/ETT/ES CDMS (E-891)
/1P MODULE
P2 BACKPLANE POWER CONNECTION
SIZEIFSCM NO. DWG NO. REV
A
SCALE SHEET 1—2




1

P4
(96 PIN CONNECTOR)

GRD

REVISIONS

REV

DESCRIPTION

DATE

APPROVED

NAME

DATE

ORIGINATOR

MERLE HALDEMAN

10/8/98

DRAWN

BRUCE MERKEL

10/8/98

CHECKED

TOM CRENNA

1/8/799

APPROVED

/1P MODULE

FERMILAB PPD/ETT/ES COMS (E-891)
P4 BACKPLANE POWER CONNECTION

SIZEIFSCM NO. UWG NO. REV
A
SCALE SHEET 1-3
) ) ]




REVISIONS
REV] DESCRIPTION [ 0ATE [APPROVED
[ ‘ UNDER DEVELOPMENT ‘ 1714799 ‘
250 MILL SECOND ‘ ‘
FONOSTABLE
PULSE
SOUID ZAP CONTROL (4) (1)
o MISC
AR zapenaa| 2 24P ENAA
e mwows )  zeous
e PR reY:TY: LEGENDS & UNUSED
1 |zar A ZAPENADL 3 ZAP_ENAD
P S Pl CONNECTOR PINS
P TR T
ET
SozF
DRIVER (10) roocsn oo 0GANL} a0.ans
mo/csm  Jro oo
FB /S Jr e sor
CHABANG 1 o w Fs/Csm Jr 0/c s
asANL 3|0
SOUD A ) sl —
ANt LEDAR
T T 3 o i ais 0|05 EXT_TEST_RECIVER (1D) zrms . oAnt e msarnes
Llowess 3 5 . TERET - K
s S OB GAGaNLZ 10 o w AL moanal ooan
Fo./C.S0n oo 5 5 B m D
B g ¢ CHAPOLARITINES 1| o oy o (P TE 2 fammnie- om0l oo
m(Pi-4 > uss s CHAPOURITPOS 2 poy iy pos — ol oroaniio
(PL-37 FEEDBACK 3 GLGAN2S
S0_A-pOL- ouD_PoL- oFFSET cwteur P P GIEEE) S L, o
HoNTR FouT/MON OLGAN163.5
5Q_A_POL+ SOUD_POL+ EXT-TST QL_POLARITYPOS |
& = FELAY-ENAEIE L_POLARITYNES|
iegz .z N e Concans
g 2 % ¥ B Eaz &8 & OAVERS CHABANLO
g 2 3§ 3y SEE8 %8228 AN
TEST.EA A FHEEEREEE R CH.AGAN 2.5
5| 5 9| 0w 0w dwsE et enan NI
MONTOR LA o 8 TEST.owC A GAN.1015
N DRIVER (10) QET (5 TE5T Fs D A POLARITYPOS 0 e
MONITOR_SEL_A CH_A_POLARITYNEG | CHA.
MONITOR_SEL_B & INA|
e GAan1 3
d ChB AL Flliee i3 aE TN H OET 5085 A D] MONITOR_SEL_C LBGAINL0
T o = VoNTOR.SELD B Gan1163]
- =] CH-B_GAIN.2.5|
| SQUD B T TS £ oo .
0UD BIAS 2 g = naee o panuas 3 CH_B_GAN_143.5
Fo/cste S oLl Yoz s FoLARITYRO
0/ - g 5 8 15 POLARTINES ot nacc et GeT_Bias.] T CH_8_POLARITYPOS [ Ch.5._POLARITYPDS
p(PL-19  — g 2 " : POLARITY PDS e onmal
s L
(RS recack H ETmCo £7.0AC0 GErans o D) e
- oureur
snpro oum poL- CH.CBAN1143
= o ‘RETAY ENABIE z 3 3 = 5 4y 49 < CHL_GAN.1-2|
i > 2 2 . %2023 CHLEAN143.5
I B R 5 g ot gg 88 33 e soLarros| o somrieDs
B 2 ¢ o 2R 8g3z § 8 2 i < CH.CPOLARITYNES [ CHLL_POL ARITYNE:
£ 8 % 3 sEegd 32 i LR QT
st s | T A AR A E e
al g 9 % EXTENAA D oANL 143
vourronseLs Bl & 2| w00 0 R g EIET I I Gy
3 DRIVER (10) e iy I QTR
EXT.ENAC exTenac EEESEE @RS
EXTEAD
exr_ena0 EEETIEE gy
cucmn g " ATPUSEA Jenren ruise s o poarerveos | o0, roLAsTYEDS
SOUID C @) T e By Gty
a1 - FEATER.FULSEC
S 2 5 CH.CBANLL 2 reaTER pULSEC
woses 5 g L BANLE 5] GA-LLe FEATERFOLSEDLieaten puLSE D
FBD/C SO LIS/ 2 B L1435
g 2 4 o PRI v
nss 5 B YT T oyt
[ GETY F N oLAaY.f0s y y
G e j LEZ A, L
5 - Fser aureur P35
DL ou-p MONITOR L B00.15) BI015) B0¢0.15) LED_PULSE_ouT| LED.PULSE_OUT
s wnpie g
g SUREATERE ] saD s sa0.0
R o e TOOTERETE
98B 8 3 3 5 OOUTER BIAS
Bs 3z xzifagiil e s avens p—BETS
P S I [N A A i —
TESTEWC ) i
z| oz & orFseTc BN SAGD -
[——— Z| g G| sso0-sios0 S0 0m -dom-seer e S—
F I oresere g
s - TBASTALT
orFseTa TRV AT | SORVTATE T-BTAS AT
oreser.r TR
reer ¢ AN
oresero STERAS, s IR DR
: SOUID 03 7
SUTICRPT AT, ST
DRIVER (107 soun_euss o AT [ pr—
soun_ems ¢ f— TERSIRE
CHD_GAN.10 U ean 1o w QU _BIAS D DACS_R/W DACS_R/W.
s g,y soun cana EASIRCS v .
soun_sans ST
GAN2S
T comeutn P FET_TEMP (9)
baosss 5 5 GAN_L163 T
FB_0/C_SI0 e 2 5 B BN Les F] Soun_san oACs /Y
E g ET S ooy gsen e e | serssa LOGIC (13)
ERR- CHDLPOLITYIES 1] pocae e 5o Lovenr o PEEL AU IEATER. PV AT P15
(R banss = 3 CHDPOLARITYPOS 12| ooy seury pos :Etgiirxg e e
(P -2 Fecsark X i P(FZB-2 o '  AUX_HEATER PWR— FET_HEATER | -t - BL <46
Sﬂ o Leronen -2 > <CPL-56 )
—— QUID_POL- MONITOR oureut QET_DAC.B.
FaIUT/MON [ CELOACE drroncp
S0.0_POL+ QUIDPOL+ & OET_DACC
F a SOFIATINE RETAYEABIE TETIALD FETTHP
7 £ 7 7 3sgggecg§ cres arus -
B2 ¥ ¥ 37 T4t dE € DRIVERS 0BIAS
TESTEWAD — ——t—t—t—2——t—s- Lem oS
9| = & 505w w50 S0 4108 -iomseer Y
MONTTOR SEL_D i 3 8 240 00
af JF TEST_DAC
DR]VER (10) Q08 QoREF  mSREF
e oo s
3 eany
4| eazs AR AR S S
2l sva 3 DAC_SECTION (12)
INNER 2lenusss PL_BLOCK (1) PZ_BLOCK(D)
N2
U poLariry nes o
OLFOLARITYPOS 121 pyy oy e .-
ng ki
oLt
s o BT (T LED DRIVER (8)
AP FaUT/MON -
LRLAT.T "RETAY EWABLE | oins Lt P1-42 o
AN Q.AMP_FEEDBACK G To% g
r(PL- 16 > I {50 -PD)A A2 g
Ty RS Le0z LED- P1-26 . Ch
5 Ea
oA _SOURCE TFDR . . -
s 8 g 2
il g g =
100 g g g
DRIVER (10) (BIAS.FE ) [0
B} 0_6AN.10 1/ eamnto M 3 | oeias OLBMS.A [ L GLBAS pr s 1 3 3 50 | mso
A o0_6An L E] oy 4 § § oare._rer
I, 00_AN.25 4
6425 5 | ooeias 0MsB| 2 00BRS BT
00_6AN.1.143 2] 61143 - POWER_CONTROL
o0_pAM. 1635 5 UERSERR T0ERSER
GAN1LS
DUTER O AN L2 o] S - . POWER_CONTROL (14)
O0_POLARTYIES U] oo o e ]
00_POLARTYPOS 12| ooy soury pos :
seT aureur P57
e TEST_AND_MONITOR ¢15)
— —
o e Q.AMP_FEEDBAC ] FTIE
CERTIFED CIRUUITS NAME DATE
BRIVERS
ORIGINATOR MERLE HALDEMAN 11/20/98
0.AYP_SOURCE S PR
DRAWN BRULE MERKEL w20/
FOR FUTURE USFE béb
APPROVED
] FERMILAB PPD/ETT/ES CDMS (E-891)
£ ZIP MODULE
s BLOCK DIAGRAM
NG TEST-AND-FONITORING STZE[FSCH 1o, OWG. NG, REV
E
jscaLe [ [sheET 2-1




1

EXT_TEST_IN

2-1070-G)

GAIN_CTRL_VDLTS

2-1070-G)

LOCK_POINT_ADJ

SQUID

(>

2-1(7D-0)

SQUID_BIAS

FRONT

2-1(8D-@)

SQUID_SIG

4

END

5 uz1

SQUID_BIAS

o

2-1(80-G)

ZAP_V

SQUID_SIG

_V

ZAP

LOCK_POINT _ADJ

ULs

GAIN_CTRL_VOLTS

=3}
-

AMP_OUT V_GAIN-0UT

AMP_0UT

ZAP_CAP
ZAP_ENA

+50
-50

~

O

2-1(70-B)

ZAP_CAP

)
=
=
3

2-1070-B)

ZAP_ENA

+
o
=]

-50

=
-

2-1(70-m)
TEST_ENA

FEEDBACK_CONTROL

REVISIONS

REV

DESCRIPTION DATE

APPROVED

EXT_TEST_IN

\/_GAIN_OUT

+10R +50

squD | |

+10R +5Q

VARIABLE
AMPLIFIER

-5REF -50 -10R
3 7 5

-5REF -50 -10R

GAIN

TEST_ENA
MONITOR_SEL
SQUID_POL-

FB_CLOSE/OPEN

SQUID_POL+

p5a

moQ

p5QD

FEEDBACK

MONITOR

m5aD

o

FEEDBACK -
2-1(80-0)

MONITOR -
2-1(70-0)

[

2-1(80-G)

MONITOR_SEL

Lo

2-1(8D-0)

SQUID_POL-

2-1(8D-0)

SQUID_POL+

2-1(8D-@)

FB_CLOSE/BPEN

o

2-1(80-0)

+500 -50D

2-12B)  2-12B)

50 -50
ﬁﬂ[} ﬁSDD ﬁm ﬁm

+

2-1(2B) 2-1(2B)

+10R -10R  -5REF

ﬁloﬁ ﬁloﬁ ﬁSREF

2-12B) 2-1(2B) 2-1(2B)

+50

-50

+500

-5a0

NAME

DATE

ORIGINATGR

MERLE HALDEMAN

11/17/98

DRAWN

BRUCE MERKEL

11/17/98

CHECKED

TOM CRENNA

1/6/99

APPROVED

/1P MODULE
SAQUID BLOCK DIAGRAM

FERMILAB PPD/ETT/ES CDMS (E-89D)

SIZE[FSTM O
C

|DWG NO

REV

SCALE

| [sHEET 3-1




1

EXT_TEST_IN

2-1070-G)

GAIN_CTRL_VDLTS

2-1070-G)

LOCK_POINT_ADJ

SQUID

(>

2-1(7D-0)

SQUID_BIAS

FRONT

2-1(8D-@)

SQUID_SIG

4

END

9 u19

SQUID_BIAS

o

2-1(80-G)

ZAP_V

SQUID_SIG

_V

ZAP

LOCK_POINT _ADJ

u17
GAIN_CTRL_VOLTS

=3}
-

AMP_OUT V_GAIN-0UT

AMP_0UT

ZAP_CAP
ZAP_ENA

+50
-50

~

O

2-1(70-B)

ZAP_CAP

)
=
=
3

2-1070-B)

ZAP_ENA

+
o
=]

-50

=
-

2-1(70-m)
TEST_ENA

FEEDBACK_CONTROL

REVISIONS

REV

DESCRIPTION DATE

APPROVED

EXT_TEST_IN

\/_GAIN_OUT

+10R +50

squD | |

+10R +5Q

VARIABLE
AMPLIFIER

-5REF -50 -10R
3 7 5

-5REF -50 -10R

GAIN

TEST_ENA
MONITOR_SEL
SQUID_POL-

FB_CLOSE/OPEN

SQUID_POL+

p5a

moQ

p5QD

FEEDBACK

MONITOR

m5aD

o

FEEDBACK -
2-1(80-0)

MONITOR -
2-1(70-0)

[

2-1(80-G)

MONITOR_SEL

Lo

2-1(8D-0)

SQUID_POL-

2-1(8D-0)

SQUID_POL+

2-1(8D-@)

FB_CLOSE/BPEN

o

2-1(80-0)

+500 -50D

2-12B)  2-12B)

50 -50
ﬁﬂ[} ﬁSDD ﬁm ﬁm

+

2-1(2B) 2-1(2B)

+10R -10R  -5REF

ﬁloﬁ ﬁloﬁ ﬁSREF

2-12B) 2-1(2B) 2-1(2B)

+50

-50

+500

-5a0

NAME

DATE

ORIGINATGR

MERLE HALDEMAN

11/17/98

DRAWN

BRUCE MERKEL

11/17/98

CHECKED

TOM CRENNA

1/6/99

APPROVED

/1P MODULE
SAQUID BLOCK DIAGRAM

FERMILAB PPD/ETT/ES CDMS (E-89D)

SIZE[FSTM O
C

|DWG NO

REV

SCALE

| [sHEET 3-1




1

EXT_TEST_IN

2-1070-G)

GAIN_CTRL_VDLTS

2-1070-G)

LOCK_POINT_ADJ

SQUID

(>

2-1(7D-0)

SQUID_BIAS

FRONT

2-1(8D-@)

SQUID_SIG

4

END

9 U20

SQUID_BIAS

o

2-1(80-G)

ZAP_V

SQUID_SIG

_V

ZAP

LOCK_POINT _ADJ

u1é

GAIN_CTRL_VOLTS

=3}
-

AMP_OUT V_GAIN-0UT

AMP_0UT

ZAP_CAP
ZAP_ENA

+50
-50

~

O

2-1(70-B)

ZAP_CAP

)
=
=
3

2-1070-B)

ZAP_ENA

+
o
=]

-50

=
-

2-1(70-m)
TEST_ENA

FEEDBACK_CONTROL

REVISIONS

REV

DESCRIPTION DATE

APPROVED

EXT_TEST_IN

\/_GAIN_OUT

+10R +50

squD | |

+10R +5Q

VARIABLE
AMPLIFIER

-5REF -50 -10R
3 7 5

-5REF -50 -10R

GAIN

TEST_ENA
MONITOR_SEL
SQUID_POL-

FB_CLOSE/OPEN

SQUID_POL+

p5a

moQ

p5QD

FEEDBACK

MONITOR

m5aD

o

FEEDBACK -
2-1(80-0)

MONITOR -
2-1(70-0)

[

2-1(80-G)

MONITOR_SEL

Lo

2-1(8D-0)

SQUID_POL-

2-1(8D-0)

SQUID_POL+

2-1(8D-@)

FB_CLOSE/BPEN

o

2-1(80-0)

+500 -50D

2-12B)  2-12B)

50 -50
ﬁﬂ[} ﬁSDD ﬁm ﬁm

+

2-1(2B) 2-1(2B)

+10R -10R  -5REF

ﬁloﬁ ﬁloﬁ ﬁSREF

2-12B) 2-1(2B) 2-1(2B)

+50

-50

+500

-5a0

NAME

DATE

ORIGINATGR

MERLE HALDEMAN

11/17/98

DRAWN

BRUCE MERKEL

11/17/98

CHECKED

TOM CRENNA

1/6/99

APPROVED

/1P MODULE
SAQUID BLOCK DIAGRAM

FERMILAB PPD/ETT/ES CDMS (E-89D)

SIZE[FSTM O
C

|DWG NO

REV

SCALE

| [sHEET 3-1




1

EXT_TEST_IN

2-1070-G)

GAIN_CTRL_VDLTS

2-1070-G)

LOCK_POINT_ADJ

SQUID

(>

2-1(7D-0)

SQUID_BIAS

FRONT

2-1(8D-@)

SQUID_SIG

4

SQUID_BIAS

o

2-1(80-G)

ZAP_V

SQUID_SIG

_V

ZAP

LOCK_POINT _ADJ

U15
GAIN_CTRL_VOLTS

=3}
-

AMP_OUT V_GAIN-0UT

AMP_0UT

ZAP_CAP
ZAP_ENA

+50
-50

~

O

2-1(70-B)

ZAP_CAP

)
=
=
3

2-1070-B)

ZAP_ENA

+
o
=]

-50

=
-

2-1(70-m)
TEST_ENA

FEEDBACK_CONTROL

REVISIONS

REV

DESCRIPTION DATE

APPROVED

EXT_TEST_IN

\/_GAIN_OUT

+10R +50

squD | |

+10R +5Q

VARIABLE
AMPLIFIER

-5REF -50 -10R
3 7 5

-5REF -50 -10R

GAIN

TEST_ENA
MONITOR_SEL
SQUID_POL-

FB_CLOSE/OPEN

SQUID_POL+

p5a

moQ

p5QD

FEEDBACK

MONITOR

m5aD

o

FEEDBACK -
2-1(80-0)

MONITOR -
2-1(70-0)

[

2-1(80-G)

MONITOR_SEL

Lo

2-1(8D-0)

SQUID_POL-

2-1(8D-0)

SQUID_POL+

2-1(8D-@)

FB_CLOSE/BPEN

o

2-1(80-0)

+500 -50D

2-12B)  2-12B)

50 -50
ﬁﬂ[} ﬁSDD ﬁm ﬁm

+

2-1(2B) 2-1(2B)

+10R -10R  -5REF

ﬁloﬁ ﬁloﬁ ﬁSREF

2-12B) 2-1(2B) 2-1(2B)

+50

-50

+500

-5a0

NAME

DATE

ORIGINATGR

MERLE HALDEMAN

11/17/98

DRAWN

BRUCE MERKEL

11/17/98

CHECKED

TOM CRENNA

1/6/99

APPROVED

/1P MODULE
SAQUID BLOCK DIAGRAM

FERMILAB PPD/ETT/ES CDMS (E-89D)

SIZE[FSTM O
C

|DWG NO

REV

SCALE

| [sHEET 3-1




1

RELAY SHOWN IN
DEENERGIZED STATE

U2 1
U1 AD797BR —_
QVERCOMP g 50pF
103 o—* . BN AMP_OUT 106
1 SOUID_SIG 2 3 2 g -
- 3140 oo N- 5 3-1(40)
THIVE
- o5 N TRIVA o o
7 6 _
104 20K ? e/o 180pF
1 SQOUID_BIAS 8 |~~~ L
||||||||I 3,1(46 + B H s
FEGND AN ® Py
9 TELEDYNE RELAY 712
0.1uF —— (15 RS
T LuF 100
FEGND
177
FEGND
109
| N L ZAP_CAP FEGND
3-1(40)
101
| N L ZAP_ENA
3-1(40)
107
T ———
3-1(40)
105 "
||||||||I 1 LOCK_POINT_ADJ .
3140 7
| aa
T o1wr
/77
FEGND
107 LZ RL
| -t = A1 ® *® VAVAVES ? '
BLM21A102S
N 274
SLEA) +| s (10 +|cu (12 (7
T~ T T~ 7
4 TUF 01uF LU 0.1uF 0.01uF A Uz
[ 3 * /l ® ® ® >
V~7D7978R
0y (11 fegnp +| O3 (13 (8 .
LTUF o S o
105 L1 0.1UF LIUF 01uF 0.01UF
D>t =t —e . . \ .
T BLMZ21A102S L

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/11/98
DRAWN BRUCE MERKEL 11/11/98
(CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES CDMS (E-891)
/IP MODULE
SAQUID FRONT END
SIZE[FSTM NO. DWG. NO. REV
B
SCALE SHEET 3-7




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
1 GAIN_CTRL_VOLTS, RiL
3-104D) Yok
wil el
-7 aL N
01UF ~ . U2 TRIMA
!
R9 VREF  100mV ! ! TRIMB a1z
FEGND P~ [ AN = "
: —
|
100 j__f ' 3
U3 _TRIMA ' E Em i out 100K
103 Rg 499K TRIMB ' G ' OPA2TGU
-1 ’fREF —h R 5 | TEMC Ut FEGND
3ALA N+ g ! | VCON.SOA
-SREF RO 100 ouT 301K - E ; _ _
FEGND OPAZ76U ! ;
100mV REGULATOR ! ' 0|5
Wikl YA ’ =
T '
E H Elm 0[ %SF [ 1
' . : + Y BATSLAW
1
T E FEGND FEGND
N '
1 FEGND FEGND
108 | 60L
L Aot FEGND ; j——( : RI3
B 5 \e L7 '
3-160 ' 1
' TEMIC U440 | ut
N ¥ CLCLO9AJE oL
7N- V_GAIN_OUT 1
RREEE b N+ 3 3-160
NOTE: FETS OPERATE AS CLCLOIAJE
VOLTAGE CONTROLED
274
RESISTORS
FEGND
VARIABLE GAIN AMPLIFER
GAIN - A13 x V&
100
GOV = GAIN_CONTROL _VOLTAGE IN VOLTS
R13 IN OHMS
106 +10R
N L
3-1(LA) L 6
BLM21A102S BLMZ21A102S +50
R6 _ R4 _ 106 n T 13 R2
274 ! 17
09 274 8 BLM21A102S
(L2 J_WUF 7 e J_WUF 7 IR + 75w 19 (14
WwF —— 03 1UF, 3 7
N 2 7
4.7F /I\ 0.1uF /Iﬁug 0LUF  ]OOLUF "
S
Y= Bpaz7a0 V-~"0PA27GU >
VAL TL09AE
w1 a0 2l o atho ], 4 PR T8 oo +| @7 €20 (15 f NAME DATE
T LTUR 1UF 4.IUF u
. T u . T TM /I\UUF —l_om —FOM ORIGINATOR MERLE HALDEMAN 11/13/98
R3
277 Y DRAWN BRUCE MERKEL 11/13/98
274 BLMZ1A102S
2 a4 CHECKED TOM CRENNA 1/6/99
-50
?BLMZlAlOZS ELZEMZMlOZS APPRQOVED
105
1
> FERMILAR  PPD/ETT/ES (CDOMS (E-891)
ERTY S b /1P MODULE
SQUID VARIABLE GAIN AMP
I E|F M NO |DWG NO RE
SCALE | [sHEET 3-3




1

FEEDBACK

MONITOR s
|
V_GAIN_OUT
MONITOR
2> | FEFDBACK
1
L
“ o
— %
D |
O X7
I wJ
z T
< e
(] Ll = =}
! [ LN N
> b + |
2 6 L 3
450 -50

EXT_TEST_IN
|IIIIIIII
3-1¢4D)
INTEGRATOR |s 090
EXT_TEST_IN POLARITY u77
V_GAIN_OUT
i 7 | V_GAIN_OUT SUM_AMP_OUT SUM_AMP_OUT FEEDBACK
3-3(20
! 4
1
% = 2 2
= < m u_{ | r:‘
] ! A =)
= H‘ >—‘ %) ] =} 5 ) - o
o [ Ll L [Tnl N O o} LN Il
— [ [ — + | 1% %] A ‘
EI A R4 f f 1 2 Jf f
TEST_ENA +50 -50 et %
[
3-1(40)
Us6
7 8 6
TRIM_CAP FET_A FET_BR
FB_CLOSE/QOPEN
|| 9 |FB_CLOSE/OPEN
3-1(LB) .
MONTTOR_SEL V_GAIN_OUT_SEL
|| 1 | MONITOR_SEL
3-1(LB) FEEDBACK _SEL | &
-50D +500
2 3
LOGIC
-500 +500
SQUID_POL -
“ 3-1(4B)
SQUID_POL+
[
3-1(LB)
+50
p50
3-1(LA)
D m50
3-1(4A) S
+500
D psdl A
3-1(4LA)
m50D
3-1(4A) -50D

3-120

MONITOR

3-1¢20

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE

ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/IP MODULE
SAQUID FEEDBACK CONTROL

STZE[FSCM NO. DWG. NO. REV
B
SCALE SHEET 3-4




1

FEEDBACK

MONITOR 55
|
V_GAIN_OUT
MONITOR
2> | FEFDBACK
1
L
“ o
— %
D |
O X7
I wJ
z T
< e
(] Ll = =}
! [ LN N
> b + |
2 6 L 3
450 -50

EXT_TEST_IN
(il
3-1(4D)
INTEGRATOR |5 UsL
EXT_TEST_IN pOLARITY U76
V_GAIN_OUT
i 7 V_GAIN_OUT SUM_AMP_0OUT SUM_AMP_0OUT FEEDBACK
3-3(20
! 5
1
= = o =
= <€ m m‘ | |
] ! A o
= H‘ >—‘ %) ] =} 5 ) - o
o [ Ll Ll [inl n O o} LN Il
— [ [ — + | (%) %2} + |
EI A R4 f f 1 2 Jf f
TEST_ENA +50 -50 50 o0
[
3-140)
7 8 6 UB7
TRIM_CAP FET_A FET_B
FB_CLOSE/OPEN
|| FB_CLOSE/OPEN
3-1(4B) 5
MONITOR. SEL V_GAIN_OUT_SEL
|| MONITOR_SEL
3-1(4B) FEEDBACK_SEL | %
-500 +500
2 3
LOGIC
-500 +500
SQUID_POL-
|| 3-1(4B)
SQUID_POL+
[
3-1(4B)
+50
p50
3-1(4A)
D m5Q
3-1(4A) 50
+500
D pstl N
3-1(4A)
m500
3-1(4A) -5QD

3-120

MONITOR

3-1¢20

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE

ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/IP MODULE
SAQUID FEEDBACK CONTROL

STZE[FSCM NO. DWG. NO. REV
B
SCALE SHEET 3-4




1

FEEDBACK

MONITOR g
|
V_GAIN_OUT
MONITOR
2> | FEFDBACK
1
L
“ o
— %
D |
O X7
I wJ
z T
< e
(] Ll = =}
! [ LN N
> b + |
2 6 L 3
450 -50

EXT_TEST_IN
|IIIIIIII
3-1¢4D)
INTEGRATOR |s U8Y
EXT_TEST_IN pOLARITY U786
V_GAIN_OUT
i 7 | V_GAIN_OUT SUM_AMP_OUT SUM_AMP_OUT FEEDBACK
3-3(20
! 4
1
= < m u_{ | r:‘
] ! A o
= H‘ >—‘ %) ] =} 5 ) - o
o [ Ll L [Tnl N O o} LN Il
— [ [ — + | 1% %] A ‘
EIN VA ER 18 f f 1 2 Jf f
TEST_ENA +50 -50 et %
[
3-1(40)
ugs |7 8 6
TRIM_CAP FET_A FET_BR
FB_CLOSE/QOPEN
|| 9 |FB_CLOSE/OPEN
3-1(LB) .
MONITOR_SEL V_GAIN_OUT_SEL
|| 1 | MONITOR_SEL
3-1(LB) FEEDBACK _SEL | &
-50D +500
2 3
LOGIC
-500 +500
SQUID_POL -
“ 3-1(4B)
SQUID_POL+
[
3-1(LB)
+50
p50
3-1(LA)
D m50
3-1(4A) S
+500
D psdl A
3-1(4LA)
m50D
3-1(4A) -50D

3-120

MONITOR

3-1¢20

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE

ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/IP MODULE
SAQUID FEEDBACK CONTROL

STZE[FSCM NO. DWG. NO. REV
B
SCALE SHEET 3-4




1

FEEDBACK

MONITOR s
|
V_GAIN_OUT
MONITOR
2> | FEFDBACK
1
L
“ o
— %
D |
O X7
I wJ
z T
< e
(] Ll = =}
! [ LN N
> b + |
2 6 L 3
450 -50

EXT_TEST_IN
|IIIIIIII
3-1¢4D)
INTEGRATOR |s Uss
EXT_TEST_IN pOLARITY U79
V_GAIN_OUT
i 7 | V_GAIN_OUT SUM_AMP_OUT SUM_AMP_OUT FEEDBACK
3-3(20
! 4
1
% = 2 2
= < m u_{ | r:‘
] ! A o
= H‘ >—‘ %) ] =} 5 ) - o
o [ Ll L [Tnl N O o} LN Il
— [ [ — + | 1% %] A ‘
EIN VA ER 18 f f 1 2 Jf f
TEST_ENA +50 -50 et %
[
3-1(40)
uss | 8 6
TRIM_CAP FET_A FET_BR
FB_CLOSE/QOPEN
|| 9 |FB_CLOSE/OPEN
3-1(LB) .
MONTTOR_SEL V_GAIN_OUT_SEL
|| 1 | MONITOR_SEL
3-1(LB) FEEDBACK _SEL | &
-50D +500
2 3
LOGIC
-500 +500
SQUID_POL -
“ 3-1(4B)
SQUID_POL+
[
3-1(LB)
+50
p50
3-1(LA)
D m50
3-1(4A) S
+500
D psdl A
3-1(4LA)
m50D
3-1(4A) -50D

3-120

MONITOR

3-1¢20

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE

ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/IP MODULE
SAQUID FEEDBACK CONTROL

STZE[FSCM NO. DWG. NO. REV
B
SCALE SHEET 3-4




1

FET SWITCH

INTEGRATOR

SUMMING AMP

-50 us
J =N~
o us N 1
107 /\ - 3 R20
1 V_GAIN_OUT 2 B0 Al . RL7 TLCL28AJE N
35320 o N SR\
= l_Ll 475 N+ 7
- - ] 150 R25 U9 109
SD2100E CLEAZBAJE 7 IN- SO_FB_CC 1
104 3 R1 274 SN+ 6 3-4(3B)
1 FET_A R16 681 CLCLOZAJE
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“14VA

CERTQAMPL4V

O_AMP_IN
7-1(8A) i """"""""""""""" k
1
NOTE E
QAMP EXTERNAL JFET IN REFRIGERATOR
PARASITIC C ACROSS &0 MEG ! |
DOAMPCERTIFIED | 1pF : |
6 U22 0_AMP_FEEDRACK 0
TTLVEA 7-107) : : o
Q_FEFDBACK et P50 |
0_DRAIN R6 r 40 MEG |
0_SOURCE PN N N | 771 S IO - =
453 0_AMP_SOURCE | ' .
Q_AMP_OUT 2-1CTA) A .
o CAP_FILM L
5 —_— o
1uF !
w
FEGND 0_AMP_OUT
2-1(7A)

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES (DMS (E-891)
/IP MODULE
UAMP BLOCK DIAGRAM
SIZEIFSCM NO. DWG. NO. REV
B
SCALE SHEET 6-1




1

O_AMP_IN

7-1(8A) i """"""""""""""" “.

1

NOTE E

OAMD EXTERNAL JFET IN REFRIGERATOR
PARASITIC C ACROSS &0 MEG ! |
DOAMPCERTIFIED | 1PF : |
6 23 0_AMP_FEEDRACK s T o

[nput line +1LVA 2-1CTA) ! ! JFET

R3 termindfion Q_FEEDBACK ___-r_LW_L__ Fucol |
U_DRANN RL L0 MEG |

k53 0_SOURCE PN N | 177 N IO . —
U2L 453 0-AMP_SOURCE | ! .

Q_AMP_OUT 2-1CTA) A .
QAMP_REF +1LVA| 2 | Rl CAP_FILM |_________J

R REFOUT 5 =
2_1(7R) VAN E 1UF
w
CERTQAMPLAY FEGND 0_AMP_OUT
2-1(7A)

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES (DMS (E-891)
/IP MODULE
UAMP BLOCK DIAGRAM
SIZEIFSCM NO. DWG. NO. REV
B
SCALE SHEET 6-1




REVISIONS
REV DESCRIPTION DATE |APPROVED
0_DRAIN, D«
ZETEDRER .
UAMP 5
1
106 |
D 1 +14VA A :
:
6-1(4B) ; : '
0 RLZ H ' .
10K : V15PFE E FEGND E
LTUF | ! .
RIS ! . 1
LTS ' | | =
FEGND <6 s R36 ' :
R8 1 100 1100 1
R39 ' .
2K H i R4 i
33uF LTuF 2K ! H
| : 3 03 R%8 QAMP_OUT '
' MMBT3904 H
FEGND FEGND ' , 10K i
\N S ! : :
o 2 o 031 ' = . '
PN4250 ; & | H
‘/ RI6E 4|32 33 01uF ! ' NULLA .
LALK ' . uz i
3 ’ ! 1 ; NULLB 03 NOTE 1
TOUF e 3 ! ' N QAMP_OUT } EXTERNAL JFET
1 | | . T oo B N REFRGERATOR |
FEGND ) 2 2 - SMBD914 1 ADBLOJO EPAHASITIE C ACROSS 40 MEG | E
: :
A b Vs e 100 PoopE P
RL7 €30 ' : R37 RS St R
1K ! : o1 U '
LoopF ! : Ei81|:,2 : 0_FEEDBACK 1 i_i o JFET :
E rL ! 6-1(3B) { %0 VG F&501 E
H 51 , ' S '
R3 ' : u7 : ' i
FEGND 100 ; 04 | R O0PAG27GU : i ;
u— ksl Lo N/ steost | 22MEG : ! :
T~ -1 ! 1 04 H H ! '
30 LIGF MMBTIS06 L I :
03 1 ! \
N | = |
LT 1oV ; ; LOK  _solRcE1 o
TEMIC|BZGO5C10 ' . 2o | il 6-1(38)
105 R29 : : CAP_FILM
>l e ! 1
6-1(4B) VA1 H ; INTEGRATOR
B 1 1
COMMON BASE COMMON COLLECTOR | 1
INPUT STAGE OUTPUT STAGE ! E
: PUSH PULL |
L VISNFE OUTPUT :
: DRIVER 5
K '
1 NOTE 1
; S1 SHOULD BE SHORTED :
i WHEN THE PUSHPULL DUTPUT i
: DRIVER COMPONENTS ARE !
VISPFE VISPFE ! REMOVED. (6 RESISTORS, :
- 12 ; 2 DIODES, AND 2 TRANSISTORS) !
11 FEGND - O — :
FEGND LU vz o J
TTat00 7 OPASZTE
27 6 i
FEGND 9P VISNFE FEGND  &7WF visnre
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
ORAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/EET/ES COMS  (E-89D)
/1P MODULE
DISCRETE O AMPLIFIER
T/ETFSTM NO DWG. NO RE
C
SCALE | [SHEET 67




1

V15PFE
s R30
101 e OPA27 845
1 3 ouT R74 102
I L 4 [N+ 6 SIAV [E:::>
10VREF 267K 2 IN- B 743K 1LVA
14-4(2R)
TRIMB, 6-2(4D)
TRIMA
9] |
0010 |
R22
'Y ®
402K
2
R20 -
10K 1
33uF
777
777 FEGND
FEGND
FEGND
p +/- 14 V REGULATORS
R27 FEGND
A\
59K
Ut _1+Eh
0PA27GU T~
3| ouT 243K 33uF
1N+ 6
N ®
IN- 8 R73
TRIVE |
TRIVA
8] |
@
001l |
10K 1LK 103
“14VA 1
A N\"—e 0o
R21 R26 _1LVA
R31 6-2(4B)
V15SPFE V1SPFE 81,5
(23 (21
1uf 7 1uF 7
FEGND Ut FEGND Us VI5NFE
PAITCU OPA27GU
(22 b 20 b
1uF LuF
FEGND V1SNFE FEGND VISNFE

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED

/1P MOBULE
0 AMP 14V

[FERMILAB PPD/ ET1/ ES CDOMS (E-891)

SIZEIFSCM NO

B

OwG. NO

REV

SCALE

SHEET 6-3

/,




1

103

LITE

104

105
LTE

106

1 1
! U1 !
I DGL130Y : OIBIAS_A o
I QIBIAS - ! Lo L
* : R SED : (>
2-1(50) ! ~) ! 2-1(58)
C4 ; 9 :
1 1
0.1uF | .
777 : |
FEGND : |
N i
OT_BIAS ENA RL ! 5 05 :
1 - > |
2-12F) 10K ' DG413DY  FEGND !
1 1
: |
: U |
OOBIAS . DG413DY . 00.BIAS B | d2
; LS oTOT IS ! (>
2-1(50) B S ! 2-1(5B)
16 : Lo :
“Towr : I
1 1
777 : :
FEGND | !
1 1
E 3 U1 2 .
| TOBIASENA R2 ! TS5 XOT !
*— % |
2-1(2F) 10K ! DG4130Y  FEGND
: NOTE, i
! DG413's ARE SHOWN WITH |
: LOGIC 0 INPUT ;
1 1
VISPFE vee
RS R3
511K 511K
D1
BATSLCW
3
L ] 9
. T EER .
— L —
1UF DGL13DY T
GND_ V-
GND 15
GND
2
1uF

VI5NFE

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
ORAWN BRUCE MERKEL 12/08/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMICAB PPD/ETT/ES CDMS (E-891)
/IP MODULE
UBIAS FRONT END
SgE FSCM NO. Dwa. NO. REV
SCALE SHEET -1




1

LED CURRENT CONTROL

LED CURRENT SOURCE

U1z
U1l
"= LED_BIAS LED_BIAS 1 2| ot
2-1(50)
|| LEDL_ENA LEDL_ENA LED1 CUR_SOR
2-1(2F) U13
|| LED_PULSE _0UT LED_PULSE LEDBIAS. 7 2 1 wr
2-1(2F)
|| LEDZ_ENA LEDZ_ENA LED? CUR_SOR
2-1(2F)
LED_C_C

LEDL

2-1(3B)

LEDZ

2-1(3B)

REVISIONS
REV DESCRIPTION DATE | APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
/1P MODULE

LED BLOCK DIAGRAM

SIZEIFSEM NO.

B

OwG. NG,

REV

SCALE

SHEET 8-1




k 3 4 . 1

REVISIONS
105
||||||||1 1 LED_BIAS REV DESCRIPTION DATE [APPROVED
8-1(4B) P :
i . LED_BIAS 1 1 e
[ ! _BI _
106 LDl ENA RL ¢ 3 ,C 07 . Eﬂ]]]b
> ENAg : - > ! 8-103B)
B-1(4A) 10K | 0G413DY .
5 R7
L LEDPULSE & m : >R Y : 103
] e ok ! 1167 1y 0 10 ! D
B1(LM) MMTLFE08M ! D613 :
! 413D¥ | 8-1(2B)
' FEGND !
: Ut LED_BIAS 2 1 o
107 RS : O : — Eﬂ]ﬂb
N L LED2.ENA| o : . g\w SETETY
B-1(4A) 10K 0GL130Y !
L1 ] ~N Ré : i :
2 {1 J : : i D: D 15 | LEDZ 1 o
10K ' S 5h0 ;
V1SPFE vee MM7LHC08M ! DG413DY | 8[@]2]1?
1 FEGND :
R3 R1 : :
511K 511K i NOTE: ALL DG4130Y'S ARE SHOWN
D1 : WITH LOIGIC ‘0" INPUT :
BATS4LCW : .
1 2 vee R EEEEEE TR EEEEEEEEER 1 NAME DATE
3 ORIGINATOR MERLE HALDEMAN 11/16/98
"1%1 B ? 07 DRAWN RRUCE MERKEL 12/17/98
| a — _lc 17 11 CHECKED TOM CRENNA 1/6/99
— 0GL130Y - 13
1UF 1uF APPROVED
L —— L MM74HL08M
GRD 5 Uz FERMILAR PPD/ ETT/ ES COMS(E-89D)
o . ML - : ZIP MODULE
511K
LED CURRENT CONTROL
- L MM7AHEOSM SIZEJFSTM NO. OWG. NO. REV
1L GRD B
LSNFE GND SCALE SHEET 8-4

/, 3 ) 2 | 1




1

<>DW[[AA
U3
102 Us 4
M- Pl e
8-L(2AB) e
R18 -
RIS + ,_21N 3
10K _ Z R R ouT
10K L 0pA6276U
INATOSKU ;
SENSE>
A <>DW[[AB
Ao
V15P V15P
DIVCCAB
5 B &
BLM21A102S BLM21A102S
R R7
Py — N\ —0
274, 274
(16 Ch (19
o 4| Lor ] 4| e7ur
WF | ™ G T
>
INALOSKU
7 }
(20 | AUND o AGND  *|
W [ e T
R2 RL
Py — N\ —0
L2 oveenn
L6 BLMZ1A102S
BLM21A102S
V15N V15N

>

REVISIONS
REV DESCRIPTION APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 12/09/98
CHECKED TOM CRENNA 1/6/99
APPROVED

[FERMILAB PPD/ ET11/ ES CDMS(E-891)

/1P MODULE
LED CURRENT SOURCE

SIZEIFSCM NO,

B

DwG. NO.

REV

SCALE

SHEET §-5




/ \Iz 1
REVISIONS
REV DESCRIPTION DATE [APPROVED
MONENTARY PUSH BUTTON
FRONT PANEL MOUNT SWITCH
% e
Q o 0] SW_PUSH_SPDT
o 2 B C&K P8121 1160-1890
AUX_HEATER_PWR+ ’ ! : FET HEATERs |
‘D 2-1(4D0) ~21030) :D
[ ra— —
|_ : ‘ ‘ B Mp NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAR PPD/EET/ES  (CDMS (E-891)

/1P MODULE
FETTEMP
STZE[FSCM NO. DWG. NO. REV
A
SCALE SHEET 9-1
7 ) 1




REVISIONS
vee REV DESCRIPTION DATE [APPROVED
visp vigp
R3 ) vee <
20
2]
3 ST ]
|+ O.1UF R3L Vi5P
[ 2 OAF T
Yo il 1 us 16 20 ) U5
13 GAIN=10 PR AGND
o vee Voo o i o 2 |y 1yp |18
1 GAN10 3 |am aout| 2 * £28 - CHEYY) 16
o Do o> !
% 10F B o i i GAIN=2.0r.5 6 |1a3 3 A
D 1 GAIN_1 5_|BIN BOUT | 4 uts AGND GAIN=1_or 143 8 {1as 1y4 2
— 210F B ' % BAN-143.0r5 11|56 i 2
GAIN=t_or.2 13 7
[t Gunwes AETE S ey TN tout 6 i Voo 282 27
2-102F5) POLARITY=INVERT 15| 5,3 318
102 3 |an AQUT| 2
[t 5 o 0ouT {10 >o{ o> POLARITY NONINVERT 171 24 v
710F D) P .
s |ew BOUT| & RECAY ENAELES
11 [en EQUT |12 —Eg %
D
7 o cout| ¢
1L]FIN FOUT |15 {>O-|:|—0[> MM74C26LWM - (10
MC145048
Asn >0 >N
13|MODE  TTL/CMOS AGND
MODE SELECT 11 [EN Do Fo> EQUT [12
VSS
8
14 [FIN FouT|15
AGND AGND MC165048
5V TO 15V LEVEL SHIFTER 13 rood 1 evos
MODE SELECT
[ 1 GAIN.143.5 vss
1 GAIN_1.2 8
o[ L ORI NS
o[ DR AGND 2 2 2 2
1 POLARITY_POS
oD 5V T0O 15V LEVEL SHIFTER iy 0 i
; . BATSUCW TS paraicw]3 ZBATSACH
wr | -1 -5
1]
! 1
2 2 1, 143, 10, 143
02
0 3 BATSHCW AGND AGND AGND
BATS4CW
u
DRIVER INPUT 1 1 . +aEQTST— 16
5 SELA VAGND
% 29| | 10pF P e
106 VERCOMP P 2K 0805 01% RS
FBOUT/MON \K%' T Inein SO0 ADND 2 = VAGND
5 AGND 03 v M 13
2-1(68-6) Z Iy 3 BATSLCW 1IRS[B 2~
TRIFE, R27 2.5 20, 50 2RSt. réT- 15
e ADB29R —TRIA o e o W AGND GAIN SELECT RELAY 2 OR 5
505 01% s £ DSZE-ML2-DC12V
131 | 33%F 479 R2L R25
. AGND
L 143,25 0805 01% 499 0805 01% 499K 0805 01% 47
R16 " AGND
| DRIVER OUTPUT
w3
AL 5t un
S Sa0s 017 3 out 108
R20 68K 0805 01% 6 RSTA D1 BATSLSW 2 4 IR Y
nso st o b 1 1 Z i 2-1(6B-G
0805 0.1% RL7 1sts o TRIVE,
0PAG276U
357 0805 0.1% | 2RS[+ - 15 3 BUF634F
R2 10, 143, 20, 50 o
iszevizotizy AN
68K 0805 01%
R24
R22 R26
GAIN SELECT RELAY 1 OR 10 L99
032 | | 33%F . POLARITY SELECT RELAY 499 0805 01% £4.99K 0805 01%
"19 0805 0.1%
o 1 RELAY U2 POLARITY
0805 01% SET INVERT ui
RESET NON-INVERT 12,10, 20 1sefe EEQT SET- 16
V AGND
Uto _TRIMA BSEiAv MA 4 GAIN SELECT RELAY 1 OR 2
TRIMB 28 oRsfax—] ¥ AGND
N 9 SE[B
7 v __ve 13
N 6 332K 089S D1% HRSB £~
VERCOTPS 0] [ropr & 143, 5,143, 50 Jrshe R4 15
pF
ABBZZR AGND R30 _&%%(__VAEN”
Vise vise DSZE-ML2-DC12V
THIS STAGE ILLUSTRATED WITH GAIN = 10 L10 R7 2K 0805 01%
STAGE 1 BLMZIA102S BLMZIA102S 274 THIS STAGE ILLUSTRATED WITH GAIN = 5 STAGE 1 STAGE 2
3 +|cs RELAY Us | RELAY UL | RELAY U3 GAN
1. Lo 7 STAGE 2
TR PN R NCE SET SET SET 1
h
o SET SET RESET 143
DBZ9.R R TR 1) . oPAg2TGl SET RESET SET 2
=y SET RESET RESET E
ul
" 4TuF RESET SET SET 10
RL0
_las J,_\m RESET SET RESET 143
TF R BLMZIAL0ZS 4 RESET RESET SET 20
h 10K GEY Visn
visp RESET RESET RESET 50
visp visp
L9 & NOTE. ALL RELAYS ARE SHOWN IN THE RESET STATE
Atho 20 B 20 NAME DATE
BLMZIAL0ZS
1 OFFSET Re €z BLMZIAL02S 2774 BLMZ1AL0ZS TR RO ER, BAIN JAKE RHRE OUTPUT
ORIGINATOR MERLE HALDEMAN 11/10/98
2-1(50) 20K o4 +| Ch [wal +| 0
T 7 7 5 DRAWN BRUCE MERKEL 11/10/98
20 0.1UF LT " 1 T o
-1 > » u Ut CHECKED T0M CRENNA 1/8/99
W Vo RoBB R . >BUF63LF APPROVED
4 22 At | 2
o 3 FERMILAB PPD/EET/ES (CDOMS (E-89D)
T wne Lo D 7IP MODULE
s ¥ Ier DRIVER
OFFSET AMPLIFIER b BLMZIAL0ZS 274 BLMZIALOZS T E|F TMND |DWG O =g
VisN VSN D
ScaLE [ [sieeT 10-1

?

1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
1 VARIaBLE- 2NN . EXT_TEST_IN 1 [m
% Wr—W m * 71040 Wb >
C1
2-1(50) 6 —
SSMZ141S oLt
103 REFER
1 VARIABLE 3IN
S T L 1
2-1(50)
FEGND
V1SPFE
L/\R;\/
P
274
| 3
“To1uF I
V3
\/,
R f SSM2141S ORIGINATOR MERLE HALDEMAN 11/16/98
2
- DRAWN BRUCE MERKEL 11/16/98
01UF
CHECKED TOM CRENNA 1/8/99
R3
J,_\/\/\/ ® APPROVED
2714
VISNFE FERMILAR PPOD/ETT/ES CDMS (E-891)
/1P MODULE
FEXTERNAL TEST RECEIVER
SIZEIFSCM NOU. DWG NO. REV
A
SCALE SHEET 11-1




REVISIONS

REV

DESCRIPTION DATE |APPROVED

IN_A
INB

aut_a b OBIAS i
ouT_s hOoBIAS M

p10R m10R

DUAL_NONINVERT_BUFFER

1]

+10R-10R

LED1 _BIAS

2-1(4B)

IN_A
INB

SAG.D
2-10D)
3000 15)
SQUID DRIVER DAC U BIAS DAL s
SAQ BO(0.15] 4 SAQ) BD10.15)
BTN SAW) A
—=, SAQ.D) SA) OFFSET_A SA(D)
DAC_A N2 DAL_A
SAWD s D P SAW
SYS RESET OFFSET_B
SYSTRESET DAC_B SYSTESET DAC_B
By - h 2-1(6F) @ - h
STUI_ORV_DATTS OFFSET_C UBTAS TATTS
DATTS DAC_C TATTS DAC_C
D*L(ZE) B 2-1(6E) m D 2-1(20)
DACS R/W OFFSET_D
AT DAC_D T liiiiing AT DACLD P
2-10D PSREF  mSREF  plQR  miQR PSREF  mSREF  pIgR  migR
- v N N v N N2 N N
o (SREF SREF +10R  -10R fSREF  -SREF  +10R  -LOR
0
=4 DACS_R/W
Q DRIVER DAC UET BIAS DAC
A BD(0.15)
BO(0.15] NANMZA
SAM) . 1 P sA©
SAD)
P s DAL-A
SA) SAW) DAC.A moFFSELE SYS_RESET
2-1660 SYS_RESET DAC_B
SYS_RESET DAC.B OFFSET_F
. 2-168) B e DAC.C
@um\/,{m[[s DACC o AL 2-12D)
2-120 2-17H oAT DACD
—p AT DALD TEST_DAC pSREF  mSREF  pIOR  mIOR
PSREF  mSREF  plQR  miQR 2-160 T T T T
+SREF  SREF  410R  -10R
FSREF SREF +10R  -10R
B0(0.15)
SAD 1
SAWO
SAD) SOUID_BIAS_A
SAW) DAC-A IN_A OuT-A ’—®24(BG)
SYSRESET DAC_B N8B ouT B SOUDBIAS B 2-1(8F)
pLOR mMIOR
SUBIAS DACTS
> DATTS DAL-C DUAL_NONINVERT BUFFER %
2-120) +0R Y0R
DAC_D
oA - qur_ah_soum_sias_c
PSREF  mSREF plOR  miQR b v A A= D210
INB 0UT_8|p—SQUID-BIAS D 2-1(8D)
WSREF -SREF +10R  -10R BLOR MIOR
SQUID GAIN DAC TUAL_NONINVERT BUFFER
+10R-10R
BO(0.15)
SAW 1
SAW)
SAD) i DACA N uT_a b SOUID_GAN_A M=o
s et DAC_B INB 0uT_8 pSUUD-GAIN.B 2-1(7F)
SU_GAINDACTS PLOR_mi0R
) S DACCS DAC.C DUAL_NONINVERT _BUFFER % M
2-120) +0R Y0R
o— UAT DAC_D
SOUID_GAIN_C
pSREF  mSREF  plOR  miQR b IN_A ouT_a p-CUDDARL 21076
s A P 2
N IN_B uT_B >—|SDUIDfG“NfD M-
FSREF -SREF +10R  -10R pLOR MIOR
DUALTONINVERT BUFFER 7 1
SQUID LOCKPNT DAC 008
BO(0.15) 10R
SAD 1 P
SAW®
SAD) i DACA N QUT_A hSO-LOCKPNT A i) G pSREF
SYSTRESET DAC_B N_B 0UT_B pSU-LOCKPNT B 2-1(7F) nSREF
SO_LOTRPT_DACTS PLOR_mi0R
T DACCS DAC.C DUAL_NONINVERT _BUFFER % M
- +10R -T0R nL0R
—P AT DAC_D
SO_LOCKPNT _C
PSREF  mMSREF  pIOR  mIR b IN_A ouT-A P—mPWD
s A P 2
J J J N INB uT_B >—|307LOEKPNLD M-
WSREF -SREF +10R  -10R PLOR mIOR

DUAL_NONINVERT _BUFFER l I
+10R -10R

QUT_A >—|GET7DALA [My2-1m
ouT_B >—|DEVDALB 216

plOR mLOR

DUAL _NONINVERT_BUFFER

+1;R’710lﬁ’

P IN_A
pIN_B

O0UT_A >—|UEU]AL[ mumm
oUT_B ,—|@ET7DALD mu(m

pl0R mIOR

11—
C m10R

DUAL_NONINVERT_BUFFER

H10R REFERENCESL

!

+10R-10R

PLOR
+5REF

::l o\ PSREF

mSREF

-5REF

-10R

NOTE: ALL BUFFERS ARE

NON-INVERTING

NAME DATE
ORIGINATOR MERLE HALBEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/8/99
APPROVED

REFERENCES

FERMILAB PPD/ETT/ES CDMS (E-89D)

/1P MODULE

DAC AND BUFFERS BLOCK DIAGRAM

SIZE[FSTHM O
C

|DWG NO REV

SCALE

[SHEET 17-1




\II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
B
U66
PLUS_REF +10R |2 PLOR ‘DM—IQB)
3124(2[])
Ué5s MINUS REF “10R | 1 mlOR ‘@1271(28)
PLUS_REF |1 PLUS REFS | 12-4(2R)
MINUS _REF /7 MINUS _REF 6T
2 DSREF | 12-1(2B)
-y PLUS_REF +SREF O
DACPREF e
MINUS _REF _SREF |1 mSREF ‘DIZ{(ZB)
DIZB(ZB)
NAME DATE
OQIGINATOQ MERLE HAL DFMAN 11 /146798
A DRAWN RRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAR PPD/ ETT/ ES COMS(E-89D)

/1P MODULE
DAL REFERENCES

SIZE[FSCM NO. OWG. NO REV
A
SCALE SHEET 17-7
¥ 1




L 3 L 2 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
V15P RE 101
. o5 VOLTS . PLUS_REF 1 [
10K T20(4D)
" 3 12-5(4D)
392K s :: 1uF
Ul — 1ufF
4 |a3an asouts| 3 Y%
AGND
7 T ¢ |vhiGH  asouTF | 1 ¢ A
" 13 |ALIN A4OUTS | 14 .
u
s 8 |viow  ALOUTF | 15 R7 10K
e | | 7_|NRED GS-IN | 10 AGZQD
AGND 5 |GNADJ BALADJ 122 —— C4
T L2 R3 AGND —] o —— 1uf
SR ° 7 |VS+ \VS- 16 -
BLM21A102S RS 102
o1 2 -5 VOLTS 1 >
v AD588KO Y RPN . . 0
— 150 MINUS-REF =57 R
12-5(4B)
Vv
AGND
B R2
NV ®
BLMZ1A102S 51 o
V15N —— OIuf NAME DATE
ORIGINATOR MERLE HALDEMAN 12/01/98
Ao DRAWN BRUCE MERKEL 12/01/98
CHECKED TOM CRENNA 1/8/99
APPROVED

/1P MODULE

DAC PRECISION REFERENCE

[FERMILAB PPD/ ET11/ ES CDOMS(E-891)

SIZEIFSCM NO.

B

OwG. NG,

REV

SCALE

SHEET 12-3




1

V1sP

/[ L1
BLM21A102S R10
274 (12
8 +] LT 3
1uF
A\
it
(&) AGND o
1uF
L2 R9 ,’I\\
BLM21A102S 274

V1SN

V15P
10
U1 +10R
RN RES 5w
7805 102
L | weuT  ouTPUT[ 3 +10R 1@
COMMON 12-2010)
12-6(28)
2
R3
511K S 0z
LT1112S8 AGND RESISTOR_SMT_0805
103 R7 255K 10BD0LO
1 PLUS_REF ] 5
12-328) -IN
6 - s | Ao
1uF 1UF ——
! (3 u
| |
AGND [}l y
PAN |ECU-VIH104KEWWIG PCC104B AGND
RS
511K
RESISTOR_SMT_0805
AGND
AGND
R6
511K
RESISTOR_SMT_0805
ik AGND
A
||
I c
PAN ECU-VIHLO4KEW WG PCCloss  —L— fyF
U3 T
2 |-N
104 i
Dl MINUS _REF RB 255K . 3 N Rl
LT111258 SLIK
12-328)
AGND
7 AGND RESISTOR_SMT_0805
1uF
10 0
AGND L& F 1 7905
10BAO4D
COMMON 101
“10R 1
5 INPUT  OUTPUT [ o >
! 12
U2 B -
10 10R
Rz RES_SW
V1SN
LT111258

REVISIONS
REV DESCRIPTION DATE |APPROVED
d__
B
NAME DATE
ORIGINATOR MERLE HALDEMAN 2701798
DRAWN BRUCE MERKEL 12/01/98
CHECKED TOM CRENNA 1/8/99
APPROVED A
FERMILAR PPD/ ETT/ ES CDOMS(E-891)
/1P MODULE
DAC +/- 10 VOLT REFERENCES
SIZE|FS[M NU |DWG NO REV
SCALE | [SHEET 177




1

V15P
240
wr C RES.SW U2 +GREF
L L 102
INPUT  OUTPUT +SREF B >
4 COMMON 12-210)
12-6(ZB)
7805
S 0z
AGND 10BO040
v
AGND
R8
U3 255K
103 R5 LT1112S8
1 PLUS_REF 255K N 5
! . +IN 7
12-3(2B) -IN
6 a_|
1uF WF  ——
13
||
AGND | To1ur \v4
AGND
CLg AGND
A
||
| To1uF L
—— 1uF
R6 2 [ Y3
104 255K 1
Dl MINUS _REF A 3 N
R7
12-300) | 1111258 255K
7
1uF
e AGND
AGND
N
at ot
+ 4. TuF
oy L oos 1080040
COMMON 101
-SREF 1
>—| INPUT  DUTPUT [ 0o
12-2010
AL U1 _SREF 12-6(2B)
240
RES_SW
VSN
V15P
L2 R3
BLM21A102S 274 09
8 +|  LTUF
1uF > U3
V. LT1112S8
1o R
s AGND +| LR
1uF
BLMZ21A102S 274
V15N

REVISIONS
REV DESCRIPTION DATE |APPROVED
Q—
B
NAME DATE
ORIGINATOR MERLE HALDEMAN 2701798
DRAWN BRUCE MERKEL 12/01/98
CHECKED TOM CRENNA 1/8/99
APPROVED A
FERMILAR PPD/ ETT/ ES CDOMS(E-891)
/1P MODULE
DAC +/-5V REFERENCES
SIEZE|FS[M NU |DWG NO REV
SCALE [ [SHEET 12-5




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
12-L(20)
R
80
T e
/:];\ PAN ECSHTOB¥ET5R
777
FEGND FEGND veC
N L3
BLM21A102S
EREE
JAC BEi
FEGND FEGND
BO(0) & {0 vool2s +10R < o
BD(1) 5 | o veckzs GND EF% i
SREF +| L7y
BD(2) 101 e PREF [\ 12-5(20——
BD® DR NI VREFL |28 s moREE 2878|010 PAN ECS-T1DX47SR
BD(L) 12 00 yool b ~10R o m10R H::::E»
BD(S) 13 o 12-4(2B)
BD(6) 1] o Lo
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BO(L0) 18 11 vouTo L2 DAC_D Si71
BO(L1) 19
BD(0.15) oIt
DACCS DALCS 23 o<
DAC DAC_ 20 o i
SAW) 221 40
SAW) 2,
SYSRESET SYSTEM_RESET ¢ |
SYS_RESET 6 RESET oenn LS
_[-1<3 [OAT !r
1 GND
GO DACBLIZFPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES CDMS(E-891)
DAC'S_1_TO_7
SIZEIFSCM NO. DwG. NO. REV
SCALE SHEET 127-6




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
12-L(20)
R
(82
o AT
/:];\ PAN ECSHTOB¥ET5R
777
FEGND FEGND veC
0 L4
BLM21A102S
by 0t
JAC BEi
FEGND FEGND
BO(0) & {0 vool2s +10R < o
BD(1) 5 | o veckzs GND 5?; i
SREF +| L7y
BD(2) 101 e PREF [\ 12-5(20——
BD® DR NI VREFL |28 s moREE 289 | 01U PAN ECS-T1DX47SR
BD(L) 12 00 yool b ~10R o m10R H::::E»
BD(S) 13 o 12-4(2B)
BD(6) 1] o Lo
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BO(L0) 18 11 vouTo L2 DAC_D Si71
BO(L1) 19
BD(0.15) oIt
DACCS DALCS 23 o<
DAC DAC_ 20 o i
SAW) 221 40
SAW) 2,
SYSRESET SYSTEM_RESET ¢ |
SYS_RESET 6 RESET oenn LS
_[-1<3 [OAT !r
1 GND
GO DACBLIZFPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES CDMS(E-891)
DAC'S_1_TO_7
SIZEIFSCM NO. DwG. NO. REV
SCALE SHEET 127-6




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
12-L(20)
R
78
T e
/:];\ PAN ECSHTOB¥ET5R
777
FEGND FEGND veC
= L2
BLM21A102S
YL
JAC BEi
FEGND FEGND
BO(0) & {0 vool2s +10R < o
BD(1) 5 | o veckzs GND 573 i
SREF +| L7y
BD(2) 101 e PREF [\ 12-5(20——
BD® DR NI VREFL |28 s moREE 12658 | 01U PAN ECS-T1DX47SR
BD(L) 12 00 yool b ~10R o m10R H::::E»
BD(S) 13 o 12-4(2B)
BD(6) 1] o Lo
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BO(L0) 18 11 vouTo L2 DAC_D Si71
BO(L1) 19
BD(0.15) oIt
DACCS DALCS 23 o<
DAC DAC_ 20 o i
SAW) 221 40
SAW) 2,
SYSRESET SYSTEM_RESET ¢ |
SYS_RESET 6 RESET oenn LS
_[-1<3 [OAT !r
1 GND
GO DACBLIZFPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES CDMS(E-891)
DAC'S_1_TO_7
SIZEIFSCM NO. DwG. NO. REV
SCALE SHEET 127-6




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
12-L(20)
R
(88
o AT
/:];\ PAN ECSHTOB¥ET5R
777
FEGND FEGND veC
2 L7
BLM21A102S
w2t
JAC BEi
FEGND FEGND
BO(0) & {0 vool2s +10R < o
BD(1) 5 | o veckzs GND 5?3 i
SREF +| L7y
BD(2) 101 e PREF [\ 12-5(20——
BD® DR NI VREFL |28 s moREE M2 &5 | 01U PAN ECS-T1DX47SR
BD(L) 12 00 yool b ~10R o m10R H::::E»
BD(S) 13 o 12-4(2B)
BD(6) 1] o Lo
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BO(L0) 18 11 vouTo L2 DAC_D Si71
BO(L1) 19
BD(0.15) oIt
DACCS DALCS 23 o<
DAC DAC_ 20 o i
SAW) 221 40
SAW) 2,
SYSRESET SYSTEM_RESET ¢ |
SYS_RESET 6 RESET oenn LS
_[-1<3 [OAT !r
1 GND
GO DACBLIZFPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES CDMS(E-891)
DAC'S_1_TO_7
SIZEIFSCM NO. DwG. NO. REV
SCALE SHEET 127-6




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

+10R
12-4(20)

o PLOA D

76
+ L TuF

Cl4

jj PAN ECS|TREYE75R
/777

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNBER DEVELOPMENT 1-19-99

FEGND FEGND _ vee
& L1
RLMZ1A102S
1 Pt
U3l DA[ tur
FEGND FEGND
BD(0) 8 | o vool25___+10R = o
B, ’ oi Vet —~ SREF C13 + 5777 F
av
BD(2) 10 0 VRETH 1 @* D5REF DlZ*B(ZD)::
BD(3) 11 {53 VREFL |28 T MoREE T 12508y | 010F PAN ECS-TLDX475R
BD(4) 12] o seal b _10R . m10R EZZZ?>
BO(S) ] - ¢ 12-42B)
BD(6) 1]
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BO(LO) 18] 110 vouTD 126 DAC.D Biz-1
BD(11) 19
BO(D.15) bill
%CS DAE 26 S
OAC DAC 20 R/W
SA(D) 22] 4
SA) 21
SYSTRESET SYSTEM RESET ¢ |
SYS_RESET O RESET DGND-E-]
_[-2(3 [OAT =
il GND
0 DACBL1ZFPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
SIZEIFSCM NO, DWG. NO. REV
SCALE SHEET 127-6




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 11999
+10R
12-4,(2D)
T
84
T
/:];\ PAN ECSHTOB¥ET5R
777
FEGND FEGND vee
N LS
BLMZ1A102S
s 2t
I!zl\ [: N
FEGND FEGND
BD(0) Il voolZe___+10R L o
RD(1) 2 veolkzs GND 5?? i
SREF +| 470
BD(2) 1] e POREFEy12-500—L—
BD® DR NI VREFL |28 s moREE 2B | 01U PAN ECS-T1DX47SR
BD(4) 12| gy, yeol b “10R )\ m10R E::::>
BD(S) 5] 12-4(28)
BO(6) 16 oy “10R
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BD(10) 18] 10 vouTo L2 DAC_D Si71
BO(11) 19
BD(0.15) LR
DACCS DACCS 23 <
DAC DAC 20] o e
SA(0) 22| 4
SAD) 2|
SYSTRESET SYSTEM_RESET 6 |
SYS_RESET Q) RESET DGND |2
_[—Z<3 [OAT !?
1 GND
o~ DACBLL2rPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
SIZE[FSCM NO. DWG. NO. REV
SCALE SHEET 12-6




1

BD(0.15)

[[2-1
[Z2-1
71
71
-1
-1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
12-L(20)
R
(86
T
/:];\ PAN ECSHTOB¥ET5R
777
FEGND FEGND veC
4 L6
BLM21A102S
e Ot
JAC BEi
FEGND FEGND
BO(0) & {0 vool2s +10R < o
BD(1) 5 | o veckzs GND 5?; i
SREF +|  L7u
BD(2) 101 e PREF [\ 12-5(20——
BD® DR NI VREFL |28 s moREE M2 E3 | 010 PAN ECS-T1DX47SR
BD(L) 12 00 yool b ~10R o m10R H::::E»
BD(S) 13 o 12-4(2B)
BD(6) 1] o Lo
BD(D) 15| o vouTALS3 UACA Wiz-1
BD(8) L6 g VOUTALZ DALB 21
BD(9) 17| g vouTe 27 DACC Mo-1
BO(L0) 18 11 vouTo L2 DAC_D Si71
BO(L1) 19
BD(0.15) oIt
DACCS DALCS 23 o<
DAC DAC_ 20 o i
SAW) 221 40
SAW) 2,
SYSRESET SYSTEM_RESET ¢ |
SYS_RESET 6 RESET oenn LS
_[-1<3 [OAT !r
1 GND
GO DACBLIZFPC
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES CDMS(E-891)
DAC'S_1_TO_7
SIZEIFSCM NO. DwG. NO. REV
SCALE SHEET 127-6




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U59
buffer UL3
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
60
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
u61
buffer ULl
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
U62
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
63
buffer ULS
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
U6k
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
Us5
buffer UL1
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
Us6
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
Us1
buffer U39
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
U52
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U49
buffer U38
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
Us0
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
us7
buffer UL 7
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
Us8
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
Us3
buffer UL0
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
USk
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
UL7
buffer UL6
IN ouT |1 OUT_A >>
N NCA S A OUT_A 12-1
) avEmm. BUF _FILTER
L8
% IN_B ouT_B
’ ) +10R ~10R IN ouT |1 OUT.B \
)
b 3 BUF_FILTER L2l
== pPLOR
|_/ 12-1
D m10R
L—7 171
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE

DUAL NON_INVERTING BUFFER BLOCK

SIZE[FSCM NG. DWG. NC. REV
A
SCALE SHEET 1/-77
7 ) |




1

R9

R1

499K

101
[N~ OUT_A 1
A _
T T > >
AGND (71124058 L2-7¢28)
105
L s RS R6
12-7(28) 4 99K £ 99K
FEGND
R2
L 99K
RI10 1 .
IN- 0UT_B i1
8 _
T (>
AGND s 12-7(2B)
106
1 INB R R8
12-7(2B) 499K £ 99K
FEGND
+10R
1041 /I L1 R
I 21N ¢ —
RLM21A102S
- 274
12-7(2B) o o
p— —— 6 Ul
Lok Tor | W
¢ A 4 Ve
LT1124CS8
(3 g%@D + 0 2
T I
u
03 g . L7UF
I ‘I' A1 L ®
= RLM21A102S e
-10R

REVISIONS
RCV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/1P MODULE

DUAL NON-INVERTING BUFFERS

SIZEIFSCM NO.

B

OwG. NO

REV

SCALE

SHEET 17-8




/ 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
102 o 101
I L ® i
12-7(28) b9 +| 01 12-7(1B)
VS
4 JuF
W
N g
4‘7uTT
777
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 12/09/98
ORAWN BRUCE MERKEL 12/09/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE
BUFFER FILTER

SIZE[FSCM NO. DWG. NO. REV
A
SCALE SHEET 17-9
/ 1




BUFF ERWRITE REVISIONS
BUFFERREAD BD(0.15)
BD(0,15) DZ—l(SD) REV DESCRIPTION DATE | APPROVED
u
e vec 8000 15) LED_PULSE LED PULSE OUT 2-148)
0B DL ENA LEDL_ENA 2-1048)
——1m —> RL N LEDZ_ENA 2-1048)
2 lom & o LED_2_ENA s -
2 e FBCLOSE_A FB_0/C_S0A 2-1686)
Prs(PLA- 6 00 A7 {ia1 181 |2 BOW) SLoT©) o FB_CLOSE_B FB_0/C_SGB 2-1(8F)
psCPLA-7 oL 56 11n2 182 SO Pe(PLL- 30 FBLCLOSE.C FB_0/C_S0C 2-186)
02 44 5 B2 P71(P4B- 30 P 4 FB_CLOSED FB.0/C_S0D 2-1(6D)
Ps(PLA- 8 1A3 183 sLoT2 -(LOSE
03 3 6 B3 pa(PLA- 30
PS(PLA- 9 0 L Ak 184 8000 P1(PLB- 29 SLOT(3! WP HLMP-1719 FODUCE-ATD SO_POL_A_NEG SG_POL_A_NEG SU_A_POL_-L SG_A_POL_A -1(8G)
PS(PLA- 10 A3 s 0 SLOT() SO_POL_A_POS SO_POL_A_POS S0_A_PaL_+{ S0_A_POL_B 2-188)
ps(PLA- 11 05 50 1ing 186 BOS) Ps(PLA- 29 SLoT10.4) st om.4
SH_POL_B_NEG SU_POL_BNEG s0_8_Po0L_-| so.B_POL_A -1(6F)
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UBIAS-DAT BIASTATS 2150 ENABLE_HEATER D HEATERD’DPUEL;?T y LD
TRV AT TIRV_TALTS 2150 QD_GAIN_1 - ;AN ;o He-1e6B)
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PL CH.D_GAIN.A0 CH_D_GAIN.10 N2-16D)
AMP 650948-5 ROW C al o A1 CH.D_GAIN1.143 2-1(6D)
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CH_D_POLARITYPOS CH-D_POLARITYPOS
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CH_B_GAIN_143_5 107 0113 148 175
ENABLE_HEATER B 152 122 BOL) 105 nis —
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