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FH | REV | 1

REVISIONS

REV

DESCRIPTION DATE APPROVED

GAINO _1 L30RS

CANO-LAT0RS GAINO_20RS ZAP/MODE_SOA
GANO_20RS - - ZAP/MODE
GAINO_10/1 ZAP_ARMED_SQA,
OANO10/1 POLARITYO_INVERT ARM_ZAP_SOA] ZAP-ARED
POLARITYO_INVERT - e ARM_ZAP
(GAINT_1.430RS DISARM _ZAP_S0A
GANI_L430RS DISARM_ZAP
GAINI_Z0RS
DISABLE_CSR_WRT, GANI_20RS
GAINL_10/1 ZAP_ENA_CSR_A
GAN1_10/1 ZAP_ENA_CSR_A
POLARITY1_INVERT ZAP_ENA TSR_B
I POLARITYI_INVERT ZAP_ENA_CSR_B
RELAY_CONTROL GAIN2_1 430RS ZAP_ENA_CSR_C
SWRITE SWRITE GAINZ_1430RS ZAP_ENA_CSR.C
GAINZ_20R5 ZAP_ENA_CSR_D
GAN2_20R5 ZAP_ENA_CSR_D
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GANNZ_10/1 ZAPWL
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SREAT POLARITY2_INVERT ZAPW2
GAIN3_t L30RS ZAPWL
GAIN3_1430RS SAING_Z0RS 7APW8 ZAPWL
WRTORIVER TSR r
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GAINL 1 430RS FB_0/C_SOB
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(pPuC- 23>
(PLC- 25
(pPuC- 31>
UED GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 10/8/98
DRAWN BRUCE MERKEL 10/8/98
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& WG NO i s
REVISIONS
5 \/OLT SEETION REV DESCRIPTION DATE |APPROVED
POWER_5V
:D 50 Lrso veeh e
C >———§" - T : ’ % % g g Visp p—visp
@&.}45 visNp—,
1 15 VOLT SECTION
[ >— 3 v15PFE p—2 visprE
=1  POWER_15V
OoO——¢ 2 = 5 - N G RUENEE
I +500 W 1
Ul UU
ORIGINATOR MERLE HALDEMAN 10/8/98
DRAWN BRUCE MERKEL 10/8/98
REF CHECKED
APPROVED
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SIZE[FSCM NO.
A

UWG. NO,
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& DWG. NO.
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REV DESCRIPTION DATE [APPROVED
GIBIAS DG413DY
QIBIAS QI_BIAS OLBIAS_A
[ * TR —>
9 l>
—L oar x
777
FEGND RrefA
c 6 7 FEGND
QI_BIAS_ENA
QINNER_BIAS L O
| 55 ANO7
| — 6 ‘ =
10K 0GL13DY
MMT74HC00M FECND
Q0BIAS 0GL130Y
OOBIAS 00_BIAS 00_BIAS_B
[ s o070 —
—o1r i x
777
FEGND RrefB
6 7 FEGND
00_BIAS_ENA
QOUTER_BIAS L, O
| . 5 5 N5
| T : o
10K 0GL13DY
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V1SPFE veC
51.1K 51.1K
BATSLCW vec
1 2
NAME DATE
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I { I § 49.9 RrefA & RrefB 01 BIAS & G0 BIAS ORIGINATOR MERLE HALDEMAN 10/6/98
S 9 DRAWN BRUCE MERKEL 10/6/98
A FrVvs T L qF 8 OPEN +/- 5V
—_1 DG4130Y —_1 10 CHECKED
1 END5 V- 1 _ 14 MMTLHC00M S oK oy APPROVED _ ]
et | L g W})W . FERMILAB PPD/ETT/ES COMS (E-89D)
GND 3 GND H 9 ; 1K +/- 0833 V 7IP MODULE
1 / L UBIAS FRONT END
S = MMTLHCO0M 10K +/- 333V
ohD D = STZEFSCM NO. OWG. ND. REV
GND B
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- EXT_TEST_INPUT
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6 I
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B
S 7
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FEGND N
—L o1ur
274 NAME DATE
o ORIGINATOR MERLE HALDEMAN 10/9/98
m DRAWN BRUCE MERKEL 10/9/98
CHECKED
APPROVED

FERMILAR PPO/ETT/ES COMS (E-891)
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EXTERNAL TEST RECIVER
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REVISIONS
REV DESCRIPTION DATE [APPROVED
25 PIN D TYPE CONNECTOR
S0 PIN D CONNECTOR
p2(P3 7 LED_IMON y
G LED_VMON y
S er st SYMBOL LEDGEND
AYND ANALOG GROUND PLANE
Vs
R FRONT END GROUND PLANE
+
o DIGITAL GROUND PLANE
VISP VISPFE +10R+SREF+500 +50 VCC
s NN GNECTION TO POWER PLANES
N2 N2 NN N N 2
VISN VISNFE -10R-SREF -500 -50
FET_TEMP- INTRA PAGE CONNECTION
L3- P1 < H>—
ERID, FET_TEMP+
LG - P1
_D EXTERNAL PAGE CONNECTION OUTPUT
D_ EXTERNAL PAGE CONNECTION INPUT
D BACKPLANE CONNECTOR PIN
4 INPUT PIN
QUTPUT PIN
48 PIN VME CONNECTOR 96 PIN VME CONNECTOR r
SAMPLE
GIEE L0HZ + y (PLA~ 3 BUSSED_SPARE 1 y
(P2A- 14 A7 x
Gt 1KHZ + y (PiB- 32 BUSSED_SPARE 7 y
(P2A- 16 L7 X . NAME DATE
(P4C- 20 L X ORIGINATOR MERLE HALDEMAN 10/8/98
= %EZE % ALS s DRAWN BRUCE MERKEL 10/13/98
P2B- 16 (PiC- 32 L 0T X CHECKED
APPROVED
FERMILAB PPD/ETT/ES CDMS (E-891)
/1P MODULE
MISC
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET




WG, NU, H. =
REVISIONS
a1 REV DESCRIPTION DATE [APPROVED
4 99K
RESISTOR_SMT_0805
105 R9 U1
1 DAC_A 101
I o— [N L
: o >
4,99K —IN+ 5
RESISTOR_SMT_0805 (1124058
RS R6
4,.99K 4, 99K
AGND  RESISTOR_SMT_0805 RESISTOR_SMT_0805 FEGND
£, 99K
RESISTOR_SMT_0805
106 W
R10
1 DAC_B 102
I *———\- L
499K N+ 7 @
RESISTOR_SMT_0805 L (T1124CSE
R7 R8
§ 4,99K 4, 99K 37
AGND RESISTOR_SMT_0805 RESISTOR_SMT_0805 FEGND
+10R
g ? L1 R, 274
I 21 L 4 o
BLM21A102S 0
I 4w,
— Py B NAME DATE
V3
::;::;> ORIGINATOR MERLE HALDEMAN 10/12/98
® ® _
%5 o VoA1T11240S8 DRAWN RRUCE MERKEL 10/1L/98
(3 2
+
e ey CHECKED
-1 T~
103 2 77k APPROVED
N ® ®

-10R

LN
BLM21A102S

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

/1P MODULE

INVERTING BUFFERS

SIZEIFSCM NOU,

B

OwG. NO

REV

SCALE

SHEET




8 | 7 | 6 | 5 4 4 | ] T 1] L

REVISIONS
e REV DESCRIPTION DATE [APPROVED
POLARITY=INVERT
VisP GAIN=143.00.5 VvisP
R3 j GAN=2_or_5 1
20 GAIN-10
26 12
1 . visp
0 1uF s 0.LUF 4TF
! 1 v 16 am )
SIGNALS FROM CSR0 AGND  LTF 010 6N
o vee ) AGND viD . 2 [ T ol
D 1 GAIN_10/1 3 | AIN DODCD ADUT| 2 1 |AIN DC ADUT| 2 GAIN=1 4 1A2 1¥2 16
103 6 |1a3 3 [
D 1 GAIN_Z0rS s |BIN BOUT | « 3 |BIN DC BOUT| &4 GAIN=1_or_1.43 B 1A4 1Y4 12
Jors 1 on o |2
e GAIN_ 143005 2l o 1> cout| 6 slos o cout| 6 GAN=1_0r_2 13] 50y a1
102 15| 5n3 o3 L5
D 1 POLARITY _INVERT 9 |om 0ouT {10 9 [OIN DC 0OUT| B POLARITY=NONINVERT 17 VA Y4 El
109 EOUT EOUT RECAY_ENABLES gl
D 1 RELAY_ENABLE 1L |EN m 12 CMOSOUT 11 [EIN DC 10 RELAY _ENABLES 16 bics
GND
1L |FIN D o l:l CD FOUT f15 13 |FIN DC FOUT |12 MM74C24LWM ljllo
AGND MC14504B MC14069U8 VSS ABN
13|MODE  TTL/CMOS U
MODE SELECT
VSS
8 2o
ABND
SV T0 15V LEVEL "SHIFTER L5V INVERTER
= = = =
5 5] 5] 5]
g 2 2 g
& n & m & m G ~
g a2 a2 [
5 5 5 5
3 3 3 3
5 3 8 =]
N N - - - -
2 <] AGN AGND AGND ABND
2 2
& m @ m
& 2
5 5
3 3
o 5 uL
1 SE+ aEQT st1- 16
» B . R29 5 SEA VAGND
29| | 10pF P e
106 VERCOMP P ~ 2K 0805 01% RS v
D 1 FBOUT/MON 3 \KLS—| —vAGNDA ND AGND iy AGND
S 6 = = v (QMB 13
" 8 i ) m 27 1IRS[B 2~
TRIVB 5 ’;(: 2RS[+ R$T- 15
Ri8 . = = p e ) AGND GAN SELECT RELAY 2 OR 5
51l ADBZS R B s . 0SZE-ML2-DC12v
0805 0.1% RZ3
i1 -
33F “99 R2L R2S
| ABND 1
0805 01%
299 . 495K 0805 01%
RL6 0805 01% ACND
Ut
357 0805 0.1% 1sE
Rl u13 uLe
NN v Lrezsy | BUF634 108
3 ouT RLS
. 6 ASA
e 6BK 0805 01% py D1 BATSLSW EE s 2 4 DRIVEROUT 1 @
. 1 2 5 1
0805 0.1% RL7 v (QMB 13 TRIVB I/EEW' 9
—/\/\/—, LIRSTS 7~ 1 BUF63LF
357 0805 01% 2851 12 3 OPAG27GU
A2 1
iszevizotizy AN
68K 0805 01%
R24 w22 R26
GAIN SELECT RELAY 1 OR 10 L99 OLARITY SELECT RELAY
C32 || 33pF 0805 01% 499 . 499K 0805 01%
Y | RELAY Uxx POLARITY 0605 01%
0805 017, SET INVERT v
f[?azm RESET NON-INVERT 1SEf_+ﬁ}s_ e
V AGND
TRIMA BSEiAv MA 4 GAIN SELECT RELAY 1 OR 2
TRIMB 28 oRsfax—] ¥ AGND
R 9 SEIB
7 v v 13
! 6 0 332K 089S D1% RSB 2~
VERCOMP _MF 2RS]+ RYT- 15
ABND R3D % ¥ AGD
Vis Vs DSZE-ML2-DC12V
THIS STAGE ILLUSTRATED WITH GAIN = 10 L5 zt L10 R7 2K 0805 01%
STAGE 1 BOTATO7S BOTATO7S M THIS STAGE ILLUSTRATED WITH GAIN = §
6 &) STAGE 1 STAGE 2
[@Z]
LR o L e STAGE 2
1 RELAY Uxx | GAIN RELAY Uxx | RELAY Uxx | GAN
>u10 > SET 1 SET SET 1
AD829IR
o |4 1o OPAGZTEU RESET 10 RESET SET 143
ATND 4 ABND  * 4
SET RESET 7
s T wr LTUF
RESET RESET 5
Lo R10
o RS RG L_\ZL SET SET 10
——
10€ 10K BLMZ1AL0ZS 214 RESET SET 143
VISN VISN
SET RESET 20
vizP Visp visp 50
Mo u1z L9 - 11 RESET RESET
05 R6 OPAZTGY BLM2IAL0ZS L\ZQBLMHAIOZS L&BLMHAIOZS g NOTE: 0 OUT OF THE CSR = SET ON THE RELAY NAME DATE
1 OFFSET 3
> 2 s S [zf” ¥ o I 1 OUT OF THE CSR = RESET ON THE RELAY ORIGINATOR MERLE HALDEMAN 10/13/98
20K u +| L +| L
U Luf 7 P 5 DRAWN BRUCE MERKEL 10/13/98
€20 O.LuF u1z
i By U9 > BUF634 CHECKED
ADBZZIR Ls 0PAZ7GU >UU'
Y Vo BUF634F APPROVED
Ao | o R Rt . o@
ABND 4 ACND
o . P FERMILAB PPD/EET/ES COMS (E-891)
e o T o [ T 1P MODULE
L3 R9 L2
DRIVER
274

OFFSET AMPLIFIER s e ® e R -~

ScaLE [ [sHEET

8 [ 7 I 6 I 5 T A [ 3 I 2 I 1




& OWG. NO. H RE
REVISIONS
[J A M p REV DESCRIPTION DATE APPROVED
106
N 'S ®
CC_IN -
LTUF —— R12Z
- 1.0K VISPFE FEGND
T L/
L R15
FEGND 178K ¢
RB I EE R N 100
104 v
g 0 DRAIN 2K T~ 33F R;z Rl
CC_IN L RZAS ~ DAMP_OUT
FEBND FEOND 1.0K
'—
01 2 ° 03
PNL250 —1 (31 MMBT3904 U2
Rt .| SR | OLuF ADBLOJD NULLA_
L 6LK —r NULLB
€33 3 IN- QAMP_OUT 107
=\ s _ 1
g FEGND N+ o
FEGND  FEGND p ’ CEouT
FEGND ° Vi Q2 i
MPSA18 %SZ 0
(30 =
- 1 101
100pF ® ® ® Q_FEEDBACK 1 ]
cc_out
k—
A R3 o u7
FEGND 100 gzz . R18 OPA627GU
1t - o - 2.2MEG
FEGND o~ 330F —— LIUF &
N 7
03
Z ZENER ° Us 102
E— N2 LoV MMBT3906 r | Lok 0_SOURCE 1
CLo TEMIC[BZG05C10 . o 1] o e
105 R29 7K CAP_FILM
N L -va J . P ®
CC_IN 191K INTEGRATOR
COMMON BASE COMMON COLLECTOR
INPUT STAGE OUTPUT STAGE
Uz l PUSH PULL
(26 VI5PFE (12 V15PFE V15NFE OUTPUT
DRIVER
Vida A
11 FEGND U7
FJ;EEND L B0 e CONTRACT NO. Z I p
11 JraeaTel APPROVALS DATE
“7 7 - PPD / ETT / ES ( STANDFORD 9U )
— ' DISCRETE Q AMPLIFIER
FEGND  LuF ALTUF - VISNFE SIZEIFSCM NO, DWG, NO. REV
[SSOED R
SCALE SHEET




& OWGQ, NO. . RE
REVISIONS
REV DESCRIPTION DATE APPROVED
V15PFE
R30
101 84.5
: R32 5 R7L 102
F1LVA T
CC_IN 267K 2 0
243K cC_ouT
@
0.01UF
R22
[ '
402K .
%OK X o330r
T~
777
777 FEGND
FEGND
FEGND
w +/- 14 V REGULATORS
¥ 5 FEGND
A [as N
Ut _1* ¢z
OPAZ7GU ~—T~ 33UF
ouT
6
73 V15PFE 21 V15PFE
FEGND  1uF Us FEGND  1uF us
2 OPAZTGU 20 OPAZ7GU
10K 14K 1LV A 1 103 /J; 15NFE /J;
— N\ N\ —e 0 FEGND  1uf FEGND 1uF
R21 R26 - (C_ouT
8.5
CONTRACT NO. Z ]: p
V15NFE
- AEPR@MLS DATE PPD / ETT / ES ( STANDFORD 9U )
DISCRETE O AMPLIFIER
SIZEIFSCM NO, DWG, NO. REV
[>>UEU B
SCALE SHEET




& DWG. NU. ISH‘ RE
REVISIONS
REV DESCRIPTION DATE |APPROVED
10 VOLT BUFFER &
10 VOLT REFERENCE
NOISE FILTER
V1SPFE oo
T 2 v+ VDUTQ\/\/ . - .o
REF102AU e ® D
Y 5 TRIM_ NOISE| & . oot
T 4 (18 —
RAa F/EJG-,ND T A4
pi FEGND
FEGND
R7
L A\, @
2K
B
__1uF
+/- 14 V POWER SUPPLY REFERENCE
V1SPFE SN NAME DATE
| |c2s ORIGINATOR MERLE HALDEMAN 10/13/98
FE B DRAWN BRUCE MERKEL 10/13/98
FEGND - CHECKED
el APPROVED
|2 | FERMILAB PPD/ETT/ES COMS (E-691)
Al /IP MODULE
PEGRD VISP DISCRETE Q@ AMP REFERENCE
SIZEIFSCM NO. OwG. NO. REV
A
SCALE SHEET




& WG, NU. H RE
REVISIONS
REV DESCRIPTION DATE |APPROVED
1
vz L SopF
U1 AD797BR —
4 s
03 SQUID_SIG o ° s . AMP_QUTPUT
] 2| oot Z_In- - ? * L >
5 - TRIVB B y
o 7 9/0_6 100K TRIMA | e e
104 208 ° ’}7
1 SOUID_BIAS 8 1| L EEGND
777
9 FEGND FEGND @ s *®
N B TELEDYNE RELAY 712
-1 RS
10.0
101 o
1 ZAP_ENA FECND
102 FEGND
1 ZAP_V
105 LOCK_POINT _AD RL
1 *
e LOK
:: 01uF
/77
FEGND
107 LZ R1
I U A 'y S NN —e S P
BLM21A102S
C6 274 Ch
10 (12 7
B 01uF il B 01u—— 0.01uF
AT~ -1 AT~ 7
Ve U2 NAME DATE
* t /l * * ? > ORIGINATOR MERLE HALDEMAN 10/1/98
(5 11 (3 13 8 V=RDT9TER
ol R olufEGND  +] 47GF L COLUF L DRAWN BRUCE MERKEL 10/19/98
8 T R E N CHECKED
1 —0 AN ® ® ° ° ° APPROVED
BLM21A102S L
FERMILABR PPD/ETT/ES CDMS (E-891)
/1P MODULE
SQUID FRONT END
SIZE[FSCM NO. DWG. NO. REV
B
SCALE SHEET




1

FET SWITCH

INTEGRATOR

SUMMING AMP

SO_FB_CC

109

cc_out

. Us
< —IN- :
i us 5N R20
107 38
[ 1 V_GAIN_DUTPUT 2 ﬁx 1 _ N . tCL28AJE o
— N |
= 1y 475 N SR A SR
p—— 5 150 R25 s
TLcs28A0E N
SD2100E 5 Ri6 5811 7 7 -
104 FETA 3 221K RIS N+
> 274 . [LC40ZAJE
1.0K 4
A3 774
—AAANAN—
100K FEGND R31
FEGND Rlg 332K
FEGND
FEGND
RLY
FEGND NN 55 | [CAP_MICA
T 1000pF | |
=20 N
1000pF | [CAP_MICA
)
S210DE |4
103 ¢
D 1 TRIM_CAP ~l | 1 j} 2
=
s VT3
0.25-0.7pF p——
o
105 3 FET S\/\/ITEH R&2
D 1 FETB |
29
R32
100K cz7 0.1uF
FEGND Us
OFFSET_ADJ
FEGND
108~ EXT_TEST_INPUT 7
N 3
3
oS
CLC410AJE
% | FB_OPEN/CLOSE R35
%
=3
J Y
STATE TABLE e
FETS AMPS
FBO/C | U3 | U6 | U6 | U7 | e
Low 0 C E D E
] C 0 D £ D
0 = DPEN C = CLOSED
E - ENABLE D - DISABLE
50 50 50
N RO 274 ) L4 R 274 RS 214
BLMZ1A102S BLMZLAL02S BLM21A102
Ca4 w6 Pt 19 w65 c4o 032 £30 17 T68 chs cz
hd B 01uF +] LT, 0.1u 0.01UF hd B 01uF +] LT, 0.1u 0.01UF & 10 ad

101

L1 T R11 274

>

A

-

J, BLM21A102S
-50

uUs

=~ TLCL2BAJE

L6

<

BLMZ1A102S

-50

>~ TLCL10AJE

Us

>

A

BLM21A102S

-50

us

V=~TLC402A JE

REVISIONS
REV DESCRIPTION DATE |APPROVED
—
NAME DATE

ORIGINATOR MERLE HALDEMAN 10/2/98
DRAWN BRUCE MERKEL 10/20/98
CHECKED
APPROVED

FERMILAR PPD/ETT/ES (OMS (E-891)

/1P MODULE

SAQUID FEEDBACK CONTROL

SIZE[FSTM NO
C

|DWG NO REV

SCALE

| [SHEET




& DWG. NU. = RE
. REVISIONS
REV DESCRIPTION DATE [APPROVED
R29
1.0K
U1t
- 3 FET_A 1 8
- T)) O
—— 0duf b C04070BCM
V0D
nL—O )ZS CDL070BCM Ul
s
—L o 7
5\ 107
FEGND —
- L TRM.CAP 1 [E:::>
LEVEL TRANSLATOR (DLO70BCM
oL R30
INPUT 0 +5 MMBTLL03LT] 1.0K U1 Ul
ouUTPUT| +5 | -5 oy 06
- 1; ” ; 10 FETB 1 [E:::>
(DZOT0BLM
(0Z4070BCM
499K
102 - 1 -50D
-50D +50D U2 -
03[ _L_+500 8 FB_CLOSE/OPEN , 2
| : 0 | o
CDLOT0BCM
Y
1 FB_OPEN/CLOSE 17 104
101 I FB_OPEN/CLOSE
) > >
(D4070BCM
AGND
NAME DATE
500
ORIGINATOR MERLE HALDEMAN 10/2/98
RZE Uz DRAWN BRUCE MERKEL 10/20/98
1.0K CHECKED
APPROVED
02 L2 FERMILAB PPO/ETT/ES (DMS (E-891)
—— 0.1uF\ \VDD
— )I /1P MODULE
sl SQUID FEEDBACK LOGIC CONTROL
E7 7 SIZEIFSCM NO. DWG. NO. REV
ABND
AE@D B
SCALE SHEET




& OWG. NO. . RE
REVISIONS
MONITOR SELE[TION REV DESCRIPTION DATE [APPROVED
L FB_OPEN/CLOSE s
I = VAVAV . |
A0n o AMPLIFIERS
—L o1
/77
FEGND ug
o CLCL10AJE
il FEEDRACK 6 3
10K 2
OFFSET_ADJ
€23 | [01uF
FEGND
RL3
107
102 R34 249 MONITOR 1
N L FB_CLOSE/OPEN AN .—-
2K -
—L our
/77
FEGND
101
- i1 V_GAIN_OUTPUT & 3
1.0k 2
OFFSET_ADJ
STATE TABLE
FET'S AMPS 26 | |0ddF
FB_O/C U3 i U6 U7 U8
FEGND
LOW 0 C E D E -
HI C 0 D E D
0 - OPEN C = CLOSED 247
F - ENABLE D = DISABLE
50 50 NAME DATE
+ +
A 3 R2 274 T Re 274 ORIGINATOR MERLE HALDEMAN 10/2/98
I S S P P s Py S
LD BLM2LAL0ZS (3% [28\/\/\/_' L7 5 " BLMZ1AL02S | (35 [30\/\/\/_‘ 48 L o DRAWN BRULE MERKEL 10/20/98
N 0 1UF hal MR 0 1u—— 0.01uF bl B O1UF bl MR 0 1u—— 0.01uF CHECKED
AT~ -1 T~ 7 T -1 AT~ 7
Dl ~_ U8 APPROVED
® ® P P ® ¢ ® ®
37 €29 J’ Lh3 9 (62 VEAIOAJE €39 (31 /l L4y C15 (63 %OAJE FERMILAB PPD/ETT/ES COMS (E-891)
*l LT 01uF EOND - H] &7uF 01uF——0.010F |4 LG D1uFEOND - *] &7uF 01— 0.010F |4 /IP MODULE
03 - T S . T — T SQUID FEEDBACK MONITOR CONTROL
L e ) . . . T . e SIZE[FSCH WO WG NO. REV
BLMZ1ALOZS J BLMZIALOZS R
-50 -50
SCALE SHEET




& OWG. NU. F RE
REVISIONS
REV DESCRIPTION DATE |APPROVED
SELECTION 22
U1l
274
1 NAME(POL_A) LA s
: - ~
ot S FP7FEGND
. 5 R 77k HL0 RLO 100
- oo IN- FEEDBACK 1 3
7 . z FEEDBACK
FEGND —O 271, 499 ccout
105! 1 SO.FB.CC 6l o t8 "2 ‘ -
CLCLOZAJE
IOZ| 1 1 NAME(POL_B) 9 ~V Y 10 R2L4
B+  B_| /77FEGND 274
TELEDYNE RELAY 722
FEGND
104 +50
. T L9 RL 274
1 TN———— N\ —» *
BLM21A102S
A I L J D | (69
‘ 0.1uF ‘ 0.1u—— 0.01UF
T~ -1 T~ 7
U0
VP
[’ ® ® ® ::::>
(45 (52 VTLL402AJE
C1l 22 C60
I 0.1uF EOND 1 &7uF 01— 001uF 7 |4
T~ -1 AT~
103
. L7 R12 274
I SR ® @ @ @
l BLM21A102S
-50
NAME DATE
ORIGINATOR MERLE HALDEMAN 10/2/98
DRAWN BRUCE MERKEL 10/20/98
CHECKED
APPROVED

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

/1P MODULE

SAQUID FEEDBACK POLARITY CONTROL

SIZEIFSCM NO

B

OwG. NO

REV

SCALE

SHEET




3 / 1

T

ﬂNf]ﬂl

oo

Loz |

REVISIONS
REV DESCRIPTION DATE |APPROVED
102
D 1 GAIN_CTRL_VDLTS Ri1
10K
21
0.1uF LTI
- U2 TRIMA
RO L00mv ! ; TRIMB -
FEGND N AR N-
T 7
100 | j__f ! I B
uz TAMA ! : Em i out 100K
103 Rg 499K TRIMB ' G ' OPA27GU
R :
e i IREF I RL4 ' m| TEMIC U4s0 ! FEGND
N+ 8 ! | VCON.SOA
SREF Mo 100 out 301K - | i _ _
FEGND OPAZ7GU : :
2 : AN E
100mV REGULATOR 5 1 e
D2 > ! i
E : ot 01uF 5 T
a ! LR
! . ' + BATSLAW
Vo ; FEGND FEGND
N '
FEGND FEGND
108 . ! 604
1 AMP_OUTPUT FEGND : __( ' R13
> TG D7 —
: |
' TEMIC U440 1 ut
N » CLT409AJE o
7 N- V_GAIN_OUTPUT
Tt 3 ‘N+
NOTE: FETS OPERATE AS CLCALO9AE
VOLTAGE CONTROLED ;1
RESISTORS
FEGND
VARIABLE GAIN AMPLIFIER
GAIN - A3 x V&
100
GOV = GAIN_CONTROL_VOLTAGE IN VOLTS
RI13 IN DHMS
o8 +10R
-
L L6
BLM21A102S BLM21A102S +50
Re 214 . R 24 06 T 3 R2 274
1 — Y
9 8 D BLMZ1A1025
ti2 +] L7uF t1o +| L 8 07
—Lur T 1UF 7 +| 40 T +| (19 s
- 7
+ N vz LIIUF 0.1uF 0.01UF
0PA27GU U
V> V>~0PA27GU
c13 o S ( N 5 (18 20 Y tcone
_L_ i AcGND u 1UF  AGND u +| 470 DIUFEEND  + €7 (15 4 NAME DATE
01uF
274 001uF ORIGINATOR MERLE HALDEMAN 10/1/98
RL T Rs 274 T " R3 974 /I\AMF
¥ DRAWN BRUCE MERKEL 10/1/98
BLMZ1A102S
Lz L5 CHECKED
?BLMZlAlOZS BLM21A102S -0 APPROVED
105
-1 FERMILAR PPD/ETT/ES CDMS (E-89D)
v ZIP MODULE
T/ETFSTM NO |DWG NO RE
SCALE | [SHeET




