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SCHEMATIC QNTY |SCH. |CHECKED& |CCKT'S |CCKT'S |WRT REV
SECTION AND PAGE # (X-X) BRD |PAGE|MODIFIED [NUMBER |REVIEW |DATE |BOM |DATE
LEGEND (COVER PAGE) N/A N/A 3/25/99
MISC. CONNECTORS (1-1) 1 N/A N/A 3/25/99
P2 CONNECTOR BLOCK (1-2) 1 N/A N/A 3/25/99
P4 CONNECTOR BLOCK (1-3) 1 N/A N/A 3/25/99
ZIP BLOCK DIAGRAM (2-1) 1 N/A N/A 4/8/99
SQUID BLOCK DIAGRAM (3-1) 4 N/A N/A 4/2/99
SQUID FRONT END (3-2) 1 CCMO005 1/25/99
SQUID VAR. GAIN AMP (3-3) 1 CCMO06 1/25/99
SQUID FEEDBACK CONTROL BLOCK (3-4) 4 N/A N/A 3/25/99
SQUID FEEDBACK INTEGRATOR (3-5) 1 CCMO008 1/25/99
SQUID FEEDBACK POLARITY (3-6) 1 CCMO09 1/25/99
SQUID FEEDBACK MONITOR (3-7) 1 CCMO010 1/25/99
SQUID FEEDBACK LOGIC (3-8) 1 CCM011 4/1/99
SQUID ZAP CONTROLL (4-1) 1 CCMO012 4/2/99
QET BLOCK DIAGRAM (5-1) 1 N/A N/A 3/25/99
QET FRONT END (5-2) 1 CCMO015 4/2/99
QET FILTER (5-3) 1 CCM014 1/25/99
QET DIRECTOR (5-4) 1 CCM021 4/1/99
QAMP BLOCK DIAGRAM (6-1) 1 N/A N/A 3/25/99
DISCRETE Q AMPLIFIER (6-2) 1 CCM001 1/25/99
QAMP 14V (6-3) 1 CCM003 4/1/99
QBIAS FRONT END (7-1) 1 CCMO016 4/1/99
LED BLOCK DIAGRAM (8-1) 1 N/A N/A 3/25/99
(8-2) N/A N/A
LED PULSE CONTROL (8-3) 1 CCM028 4/6/99
LED CURRENTCONTROL (8-4) 1 CCMO020 4/6/99
LED CURRENT SOURCE (8-5) 1 CCMO019 1/25/99
FETTEMP (9-1) 1 N/A N/A 4/8/99
DRIVER (10-1) 1 CCMO002 4/6/99
EXTERNAL TEST RECEIVER (11-1) 1 CCM022 4/6/99
DAC&BUFFERS BLOCK DIAGRAM (12-1) 1 N/A N/A 3/25/99
DAC REFERENCES (12-2) 1 N/A N/A 3/25/99
DAC PRECISION REFERENCE (12-3) 1 CCM023 1/25/99
DAC 10 VOLT REFERENCE (12-4) 1 CCM024 4/2/99
DAC 5 VOLT REFERENCE (12-5) XX XXXX [XXXXX CCMO025 [XXXX [XXXX [XXX |XXX
DAC'S 1 TO 7 (12-6) 7 N/A 4/2/99
DUAL NON-INVERT BUFFER BLOCK (12-7) 1 N/A N/A 4/6/99
DUAL NON-INVERT. BUFFERS (12-8) 1 CCMO007 4/6/99
BUFFER FILTER (12-9) 1 CCMO017 1/25/99
LOGIC BLOCK DIAGRAM (13-1) 1 N/A N/A 3/25/99
(13-2) N/A N/A
CONTROL LOGIC (13-3) 1 N/A N/A 3/25/99
CSR LOGIC (13-4) 1 N/A N/A 3/25/99
POLARITY CONTROL BLOCK(13-5) 1 N/A 3/25/99
POLARITY CONTROL (13-6) 1 CCM018 4/8/99
(13-7) N/A
POWER CONTROL BLOCK DIAGRAM(14-1) 1 N/A N/A 4/2/99
5 VOLT SECTION (14-2) 1 CCM026 4/2/99
15 VOLT SECTION (14-3 ) 1 CCM027 4/8/99
Q AMP REFERENCE (14-4) 1 CCMO004 1/25/99
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This file is named Backplane Pinout.xls

50 Pin D Connector 48 Pin DIN Connector 25 Pin D Connector Slots 1 thru 20 Slot 21
Detector 1/0 Crate Power | Detector Output| Detector n
Slots 1 thru 9, and Slots 1 thru 21 Slots 1 thru 9, and (n = 1 through 18) GPIB Controller
12 thru 20 | 12thru20 |
[Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View]
P/J1 P/J2 P/J3 P/J4 P/J4
Pin Pin Pin Pin Row A Row B Row C Pin Pin Pin Row A Row B Row C Row A Row B Row C
# # # # # # #
50 Qi Feedback 17 FEGND 1 FEGND Aux Heater PowerH FEGND 13 1 5 Volts 5 Volts 5 Volts spare 5 Volts Trigl-
33 FEGND 2 FEGND Aux Heater Power- FEGND 25 2 5 Volts 5 Volts 5 Volts spare 5 Volts Trigl+
49 FET Temp+ 16 Qi Drain 3 FE +15 FE +15 FE +15 12 3 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts spare
32 FEGND 4 FEGND FEGND FEGND 24 4 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts spare
48 FEGND 15 Qi Bias 5 FE -15 FE -15 FE -15 11 5 DGND DGND DGND DGND DGND DGND
31 Qi Source 6 FEGND FEGND FEGND 23 6 DO DGND D8 DO DGND D8
47 FEGND 14 FEGND 7 FEGND FEGND FEGND 10 7 D1 DGND D9 D1 DGND D9
30 Qo Feedback 8 AGND AGND AGND 22 AGND 8 D2 DGND D10 D2 DGND D10
46 FET Heater- 13 FEGND 9 Al15+ Al5+ Al5+ FET T SENSE | 9 9 D3 DGND D11 D3 DGND D11
29 FEGND 10 AGND AGND AGND 21 AGND 10 D4 DGND D12 D4 DGND D12
45 FET Heater + 12 Qo Drain 11 A15- A15- A15- LED Vmon 8 11 D5 DGND D13 D5 DGND D13
28 FEGND 12 AGND AGND AGND 20 AGND 12 D6 DGND D14 D6 DGND D14
44 FEGND 11 Qo Bias 13 10Hz+ AGND PULSER+ LED Imon 7 13 D7 DGND D15 D7 DGND D15
27 Qo Source 14 10Hz- AGND PULSER- 19 AGND 14 DGND DGND DGND DGND DGND DGND
43 FEGND 10 FEGND 15 1kHz+ Spare Trig+ SQUID D 6 15 A 0 DGND A 8 A 0 DGND A 8
26 LED 2 16 1kHz- Spare Trig- 18 AGND 16 A1l DGND A 9 A1l DGND A 9
42 LED 1 9 FEGND SQUID C 5 17 A 2 DGND A 10 A 2 DGND A 10
25 FEGND 17 AGND 18 A 3 DGND A1l A 3 DGND A1l
41 FBout C 8 SQUID Bias C NOTES; SQUID B 4 19 A 4 DGND A 12 A 4 DGND A 12
24 FEGND 16 AGND 20 A 5 DGND A 13 A 5 DGND A 13
40 FEGND 7 QET Bias C 1 |Revision 10/23/97 changed 48 pin contacts C13,C14,C15 and C16 SQUID A 3 21 A 6 DGND A 14 A 6 DGND A 14
23| SQUID Bias D 2 |Revised view of 50 Pin and 25 Pin connectors to show 15 AGND 22 A 7 DGND A 15 A 7 DGND A 15
39 FEGND 6 FEGND proper Orientation on 4/7/99 Qo Out 2 23 DGND DGND DGND DGND DGND DGND
22 FBoutD 3 |10 Layer Backplane 14 AGND 24 Read DGND Write Read DGND Write
38 QET Bias D 5 FEGND Qi Out 1 25 DGND DGND DGND DGND DGND DGND
21 FEGND 26 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts
37 FBout A 4 SQUID Bias A 27 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts
20 FEGND 28 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts
36 FEGND 3 QET Bias A 29| Local Address A4 | Local Address A3 5 Volts 5 Volts 5 Volts 5 Volts
19| SQUID Bias B 30 | Local Address A2 | Local Address Al | Local Address A0 5 Volts 5 Volts 5 Volts
35 QET Bias B 2 FBout B 31 DGND DGND DGND DGND DGND DGND
18 FEGND 32| Bussed Spare 1 Bussed Spare 2 Sync out Bussed Spare 1 Bussed Spare 2 Sync out
34 FEGND 1 FEGND
The backplane connector is The backplane connector is The backplane connector is The backplane connector is
part # AMP 205211-2 part # AMP 535034-4 part # AMP 207463-1 part # AMP 535032-4
The mating connector on the The mating connector on the The mating connector on the The mating connector on the
module is part # AMP 745355-4 module is part # AMP 650948-5 module is part # AMP 745353-4 module is part # AMP 650947-5

Originated 11/4/96; Revised 4/8/99
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—- ) A 10 2 | I—B—} =
2-136) G |
(D&070BLM D |8_ ,MTDFLPOZHD 104
FEGND ZAPENAC 1 1
2-107D)
us Uz %
107 —
1 ZAPENACSR-D 1\
! 3 L -
2-136) Z G|
B CD4070BCM 0 GMTOFLPOZHD B
o ZAP_ENA_D 1
2-1070)
R
10K V1SPFE
12 R2
—] A1l Lr‘m* » * —
Uk 5 5 BLM21A102S 274
1 o B ; o 6 APV i o e 7 Uk
| N T
%63[38 2-1(7C-F) 1UF LR >
2-1(50) 1.0K REVISED 1/11/99 BRUCE MERKEL
1T1363CS8 Vo eatss NAME
& 7AP_CAP oL o FEGND 2] O " —
e 1 ORIGINATOR MERLE HALDEMAN 11/17/98
01uF o L " 1uF al TWF DRAWN BRUCE MERKEL 11/17/98
s LIV BLMAL0ZS b CHECKED TOM CRENNA 1/6/99
A TEMIC BZGOSCLV7 (& VISNFE APPROVED A
. LV 0022¢ FERMILABR PPD/ETT/ES COMS (E-891) a
02
FEGND /1P MODULE
SAulD ZAP CONTROL
SIZE[FSCM NO DWG. NO REV
C
SCALE | [sHEET /4, -1




L 3 L 2 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
0 UNDER DEVELOPMENT 1-20-99
QET_DR 26
— s EXT_TEST_INPUT 9
100 me 2 1(LE) |||||||| - - EXT_TEST_IN
HEATER PLTLSSE A >—5 EATER-PULSEL
2-10Q2E) w1 2-130) || EXT_ENA_A 1 |EXT_ENA_A
GET,DA[,A[@—S QET_DAC_1 B 2100 || EXT_ENA_B 2 [EXT_ENA_B
QFT _RIAS A |11 QET_BIAS_A J_1(3F)
(100 ms)  2-160) 2-136) [ EXTENA-C 3 |EXT_ENAC m
HEATER}ULSLBD_SHEATER,PULSE,Z 2-160) || EXT_ENA.D 4 [EXT_ENA_DQET_BIAS B [12 OFT BIAS B [@H@“
2-1(2E) 13 QFT_BIAS C
@ET,DA[,B[m_A QET_DAC.Z RET_2 | 2 5 lamsa oA [@2—1@9
2-1(50) 6 |BIAS.B QET_BIAS_D [14 QET_BIAS D m}l@m
VOLT_LOW_5V 7_|BIas_c
: 8 |BIASD
—SREF
MSREF QET_FE |10  QET_FE
I
QET_DR
(100 ms)
HEATER_PULSE C D_5 HEATER_PULSE_1
2-1(2E) e |
QET_DAC_C [@4 QET_DAC_1 B
100 me 2-1(50)
ms 6
HEATER_PULSE_D >— MEATERPULSEZ
2-1(2E)
QET_DAC_D [m_A QET_DAC_2 oFT.2 |2
2-1(50)
VOLT_LOW_5V
NAME DATE
7
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
VOLT_LOW_5V ]
2-12B) CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILABR PPD/ETT/ES CDMS (E-891)
/1P MODULE
UET BLOCK DIAGRAM
SIZEIFSCM NO. DWG. NO. REV
B
SCALE SHEET 5-1

L, 3 ) > | 1




1

REVISIONS
109 REV DESCRIPTION DATE |APPROVED
LEXTTESTON
5-1(4D) | )
I 1
i NOTE. ALL DG5LON's ARE .
i SHOWN WITH LOGIC 0 INPUT
' 1l
L EXT_ENA_A Lot vz : o1
,
5-1G3D) RL S c/"c D 9 ! OET_BIAS_A 1
:
ué 499K ! DGS40DN : 5-120)
| i
11 10 ' 11 uz i
I 1
T g{>: D 12 :
TLACTOLLSC E DGSL0DN '
u7 ' .
2 1 BIAS_A | :
_ 1 2 ' '
N out .
5-130) : 1
1
QET_FILTERZ ' '
1 .
' '
| 1
H 1
1 .
| i
. l
: 1
102 : i
1L EXT_ENA B v u2 ;
[ t {>: ' 1017
5-130) RO L 11574019 : UET.BIAS B 1
ue RO DBS40DN : 510
H
9 8 L u2 1
£ T |
TLACTLLSC : DGE5400N :
. U N !
L BIASB 1 ouT 2
5-130
QET_FILTERZ
[t :
1
103 : !
L EXT_ENA C HE) > v3 : 1013
:
5-1G3D) RIL 1 7 o N ' OETBIAS C 1
U6 LI DG5400N : 5-1(20)
5 6 ] U3 1
T H
b Dy D 12 :
TLACTOL4SC ! DG5400N '
o U9 1 1
1 1
1 BIAS C 1 Z : 1
A 1
5130 B ol . 1
QET FILTERZ : :
i :
1 1
! 1
' 1
' H
1 i
1 1
! 1
' 1
! i
LEXT_ENA_D L0 03 '
[ H {>: ! D14
5-130) {10 V17 O/C D 19 ' OET_BIAS.D 1
t r
U6 499K DG5400N ' 5-120
i i
3 4 . U3 ,
) — > :
[ D2 H
TLACTA14SC E D540DN E
10 !
108 E 1
N L BIAS D 1y ouT —2 : '
5-130) ' '
= | NOTE; ALL DGS4ON's ARE i
UET-FILTERZ ! SHOWN WITH LOGIC 0 INPUT !
= E
e e e
_5v FEGND
77
FEGND
VISPFE V1SPFE s NAME DATE
-5V +| L
Us Ut Py ORIGINATOR MERLE HALDEMAN 11/16/98
g |-M3d6-25V g | LM336-25v DRAWN BRUCE MERKEL 11/19/98
U6 /ZJX—E 274 ’Z El R2
50 ADJ R ADJ CHECKED TOM CRENNA 1/6/99
12 A A LT1037CS8 preys
14 16 5 16
oy 7EACTOLLSC E e 02 Seo— FERMILAB PPD/EET/ES CDMS (E-891)
a3 L a1 L A3
03 -
_ TLACTOLLSC 1F DG540DN 1UF 10F DG340DN = ZIP MODUI—E
01UF 7 OND QhD UET_BIAS_FRONT_END
7LACTOLLSC FEGND 31618 [1B]I5]18  reanp reavo 310 [8 (B[ oo SIZEJFSTM ND OWG. NO REV
FEGND FEGND FEGND pa s VINFE C
FEGND FEGND VISKFE SCALE | [SHEET 5




/ 1
REVISIONS
REV DESCRIPTION DATE [APPROVED
101 . R1 L1 R? 107
>\ 1 ® ® I
et " BLM21A102S } £.99K . 52(38>D>
e T oaur
F/E767ND F/E767ND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MFRKEL 11/19/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/EET/ES CDOMS (E-891)
/1P MODULE
QET_RIAS_FRONT_END FILTER
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 5-3
/ 1




L 3 4 Z 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
| NOTE: DG4130Y's ARE !
- SHOWN WITH .
| LOBIC 0 INPUT !
107 | ! 101
VOLT_LOW_5V RS 511 | U1 !
 —— : 6 o | QT 1
105 : —>06u130Y I cc.out
13-7(20) N L HEATER_PULSE_L (100 ms) | :
iiE ! 16 I064130Y |
] ! !
2.1(50) ||||||||I 1 QET_DAC_1 : 14 g o D 15 !
! ut .
R4SIL T ' . 107
[ R T ; - 0
106 . 50641 3DY ! cc.out
13-7(2B) | : 1 HEATER_PULSE_2 (100 ms) ' !
il | 2 DGABDY !
! I 1
2.1(50) ||||||||I 1 UET_DAC_ 2 ! 11 s 50 D 10 !
' U1 !
V15PFE
R A3
511K 511K
12 13U NAME DATE
3 2
e —= - —T ORIGINATOR MERLE HALDEMAN 11/16/98
DGL13DY
V- GND DRAWN BRUCE MERKEL 11/16/98
FEGND & ™
- . FEGND CHECKED TOM CRENNA 1/6/99
s o APPROVED
T s FERMILAB PPD/ETT/ES CDMS (E-891)
L Z1P MODULE
visnFe  FEOND UET_DR
SIZEIFSCM NO. OWG. NO. REV
B
SCALE SHEET 5-4

3 ) > | 1




1

AMP_REF

2-1(ZB)

1
D> REFOUT

Input line
RS fermination

453
Uzs
+14VAL 2

~14vAl 3

CERTQAMPLAV

Q_AMP_IN
7-1(8A) i """"""""""""""" l
1
NOTE E
QAMD FXTERNAL JFET IN REFRIGERATOR
PARASITIC C ACROSS &0 MEG ! |
DOAMPCERTIFIED | 1PF : |
6 U2 0_AMP_FEEDRACK i
TTLVEA . R32  2-1C7A) : : o |
Q_FEEDRACK e AN — - Fiol
0_ORAIN ] L6 [ 40 MEG |
0_SOURCE Py PN [ 1i1i17) N I . —
. 453 0_AMP_SOURCE | ' .
Q_AMP_0OUT 2-1(TA) [
i CAP_FILM 99 - ]
- —1 —L o1
5 . —
LuF o
w w
FEGND FEGND Q_AMP_OUT
2-1(7A)

REVISIONS
RCV 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
UAMP BLOCK DIAGRAM

SIZEIFSEM NO.

B

OwG. NG,

REV

SCALE

SHEET 6-1




1

O_AMP_IN
7-1(8A) i """"""""""""""" l
1
NOTE E
GAMP EXTERNAL JFET IN REFRIGERATOR
PARASITIC C ACROSS 40 MEG ¢ |
DOAMPCERTIFIED | 1PF : |
6 U23 0_AMP_FEEDBACK s T i
Input line +14VA 1 R31 2-1CTA) ! ! JFET
R3 fermination Q_FEEDBACK ____r_LW_L__ FLool |
v 0_DRAIN ] LR L0 MEG |
45 0_SOURCE S PN N | 1717 S . —
U24 . 453 0-AMP_SOURCE | | b
Q_AMP_OUT 2-1(TA) [
2 CAP_FILM €100
NAMP_REF HLAVAL £ N M) I L]
|:>> 1 _REFOUT 5 — @ _
2-1(2B) -14VA| 3 LuF
w w
CERTQAMP14V FEGND FEGND Q_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
01 Ry 0PA27 B84.5
1 3 ouT R74 102
I [N 6 HILVA T [E:::>
TOVREF 267K 2 In- : A —
14-4(2B)
TRIMB, 6-2(4D)
(74, TRIMA
—|
001uF
R22
'Y ®
402K
2
R20 -
10K 1
33uF
777
77 FEGND
FEGND
FEGND
p +/- 14 V REGULATORS
R27 FEGND
A\
59K
Ut _1+Eh
0PA27GU T~
3| ouT 2.43K 33uF
1N+ 6
N ®
IN- 8 R73
TRIVE |
TRIMA
(25
. K
| T o010F
10K 1LK 103
“L4VA 1
AN 0 >
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 1uF
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

107

e , REVISIONS
i " i REV DESCRIPTION DATE |APPROVED
i DG413DY E QI_RIAS A 101
L QBIAS ° ; e o ! ———LM>
2-1650) ! ~) ! 7-158)
¢k : 9 :
1 1
0.1uF | |
/777 : :
FEGND ! |
e w7 :
Q_BIAS_ENA R ! 5 o5 !
1 - > |
2-102F) 10K l DG4L3DY  FEGND i
1 1
: :
| u1 |
QOBIAS | 0GL130Y | D0_BIAS.B | mioZ
* : s oo TS : —— ¢ (>
2-1(50) _:—W ! 2-1(5B)
1L | 16 |
T o i '
/77 : :
FEGND | !
1 1
E 3 w1 2 .
| TOBIASENA R2 ! T D‘G\"O D /L |
@ : N h
2-1(2F) 10K : DGL13DY  FEGND |
1 1
: NOTE, |
! DG4L13's ARE SHOWN WITH |
: LOGIC 0 INPUT !
VOLT_LOW_5V Nl |
V15PFE
RS R3
51.1K 511K
[ 9
- THEE 12 o NAME DATE
—_— L —_—
T D*Gmm T ORIGINATOR MERLE HALDEMAN 11/16/98
il GND V- DRAWN BRUCE MERKEL 12/08/98
5 4 77
o + FEOND CHECKED TOM CRENNA 1/6/99
HEN%Z ” APPROVED
- 511K FERMILABR PPD/ETT/ES CDMS (E-891)
/1P MODULE
777
LA QBIAS FRONT END

SIZE|FSCM NO.

B

DWG. NO

REV

SCALE

SHEET

/-1

7 |




1

LED PULSE CONTROL

LED CURRENT CONTROL

LED CURRENT SOURCE

LED_BIAS 5 | Leo_BIAS
2-1(50) ot m u12

LEDLENA 6 | LEDLENA LED_BIAS_1 2N out
LEDL_ENA 6 | LEDI_ENA LEDLPULSE 8 | LEDIPULSE LEDL FUR-SOR
2-12P) u13
LED _PULSE OUT 5 [LED_PULSE LED2ENA 7 | LEDZENA LED_BIAS_? 21N ouT
2-12F)
LEDZ_ENA 7 |LEDZ ENA LEDZPULSE 9 |LEDZPULSE LEDZ FUR-SOR

VOLT_LOW_5V
2-12F)
10

VOLT_LOW .5V

LEDL

2-1(3B)

LEDZ

2-1(3B)

REVISIONS

REV DESCRIPTION DATE [APPROVED

0| MOVED DIGITAL OUT OF ANALOG AREA 3/24/99 | B MERKEL

NAME DATE

ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 3/24/99
CHECKED
APPROVED

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

/1P MODULE

LED BLOCK DIAGRAM

SIZEIFSEM NO.

B

OwG. NG,

REV

SCALE

SHEET 8-1




1

106 R3
N L LEDL ENAS
B-1(LA) 10K
9 R2
\ 8
I LED.PULSE 10 Ul
! J 10K
B-1(LA) MM74HC08M
107
N 1 LEDZ ENA| o i
B1(LA) 10K
12 R1
Ut \ 11
J 10K
MM7Z&HC 08M
Vins

LEDLENA

8-1(3B)
104

LEDIPULSE

103

LEDZENA

8-1(ZB)

101

LEDZPULSE

8-13A)

102

MM74HCOBM

GND

B-1(2A)

MM74HCOBM
Ul

MM74HCO8M

REVISIONS
REV DESCRIPTION DATE [APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 3/24/99
DRAWN BRUCE MERKEL 3/24/99
CHECKED
APPROVED

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

/1P MODULE

LED PULSE CONTROL

SIZEIFSCM NO,

B

OwG. NO

REV

SCALE

SHEET 8-3




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
_____________________________ 0 | Aboen A sv ouTSIDE SOURCE AND 3/2L/99| B MERKEL
! i REMOVED THE DIGITAL LOGIC TO THE
105 I | DIGITAL SECTION
1] — = i
B-1(48) .
! ! ) 104
- It o\o — LED_BIAS 1 MD
N L LEDLENA : D; ! 8-1(3R)
8-1(LA) : DG413DY X
| U1 :
1 1
| |
108 !
1 LED1PULSE . 9 Ul |
1 : IN ! | 103
! 1157, D 10 : LEDL 1 HE]]]D
B-1(LA) ' :
L DG413DY : R
'FEGND !
1 1
E 3 - 2 : LED_BIAS 2 1 -
107 : A0 : ——D>
N 1 LEDZENA ' D; X 8-1(3A)
| 1 1
B8-1(LA) ' DG413DY .
: |
1 1
| |
= LED2PULSE ' " '
1 ' 16 X
! i > | 102
: 1L 575 iy D 15 ! LED? 1EH]]]]>
! DGL13DY |
. | 8-1(2A)
+ FEGND :
: |
1 1
' NOTE: ALL DG413DY’S ARE SHOWN !
! WITH LOIGIC 0" INPUT !
| |
1 1
e |
1010 voLT Low sv e
[ D>——
R1
511K
R3
511K
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
[ L J
1 Ué DRAWN RRUCE MERKEL 12/17/98
te)] T — Gf CHECKED TOM CRENNA 1/6/99
S 0G413DY S
1uF 1uk APPROVED
GND
/7 /77
FEGND 5 FEGND FERMILAR PPD/ ETT/ ES COMS(E-89D)
FEGND /1P MODULE

V15NFE

LED CURRENT CONTROL

B

SIZEIFSCM NO,

OwG. NO

REV

SCALE

SHEET 8-4

) ) |




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




1

: ¢
REVISIONS
REV DESCRIPTION DATE [APPROVED
MONENTARY PUSH RUTTON
FRONT PANEL MOUNT SWITCH
[ — 1
e e
3012 I 6
NOT oy NOZ oty
I I
[J G [g G
N1 G N2 G
SW_PUSH_DPDT
TPB21RGRAO
|_ : ‘ ‘ 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
SIZEIFSCM NO. DWG. NO. REV
A
SCALF SHEET 9-1
T 1




REVISIONS
e REV DESCRIPTION DATE [APPROVED
visp visP
R3 1 vee 4
20 4]
3 [/ [sV;
|+ 0.1UF R3L VISP S -
! 1 us 16 20 5 |2 u
Ao LT 4 s
Ve vID AhD €33 CAN-=10 2 |y i 118 AGND
101 |+ 28 GAIN=L B 6
D 1 GAN_10 3 |AIN {>0-|:|—q> ADUT| 2 I 1A2 17
= 2-102F-B) o LnE Tiur GAN-Z_0r_5 6 {13 13 [
D 1 GAIN-1 5 [BIN BOUT| & uts AGND GAIN=Lor_1.43 Ll EYVA 174 H2
= 2-10F-6) | 1% GAN=L43.0r5 11|60 i |2
> 1 GAN_2.S 7 low o o> Ut 6 Vi Voo GAIN=1or2 Bloaz 2v2 L
2-12F-B) POLARITY=INVERT 15| 53 38
102 3 |an AuT| 2
[ 1 GAN.1.143 9 om 0ouT f10 >So{ o> POLARITY=NONINVERT 171 5, v |2
2-12F-6) T
s |ew BouT| 4
11 [en EQUT |12 Rz
AGND oN
7 o cout] 6
A FOUT 15 {>o-|:|—o[> MM74C26LWM |10
MC1L5048
13|MODR  TTL/CMOS AGND
MODE SELECT 1t |em FouT |12
VSS [
8
14 [FIN FoUT |15
AGND v MCLLS04B
5V TO 15V LEVEL SHIFTER o
13 |MODE  TTL/cMOS
MOBE SELECT
108 | N L GAN 1435 vss
1 GAIN_1.2 8
= L ORI NS
o[ D7 AGND , , . ,
1 POLARITY_POS
o AT 5V T0O 15V LEVEL SHIFTER ) o 5
BATSUWSS  garsacu]3 ZBATSLOW
1]
! 1
2 2 1, 143, 10, 143
0z
. 3 BATSACW AGND AGND AGND
BATSLCW
uL
DRIVER INPUT oo A
9 8 SEIA a5
a
29| | 10pF D 6 RS[A
106 VERCOMP P 2K 0805 01% BS[Ax | v
1 FBOUT/MON 3 \KLS—| nou A6 AGND z fyen AGND
[ 2 6 iE] v qvB 13
2-168-0) Z Iy 3 BATS4CW 1IRS[B 2~
TRIFE, R21 2.5 20, 50 2RSt. réT- 15
8 ADB29.R R y AGND GAN SELECT RELAY 2 OR 5
ol 3301 0565 1% USEMCIRY
0805 01% R23 T
131 | 33F 499 R2L R2S
. AGND
L 143,25 0805 01% 499 0805 01% 499K 0805 01% 47
R16 " AGND
DRIVER OUTPUT
A1 5 5t uL3 UL
N va 01 3 out
:1250 58K 0805 01% 6RS[A D1 BATSLSW . 2 4 w DRIVEROUT 1
9 SEB 1 N 2-168-G
0805 0.1% RL7 RS} o CgMB 13 TRIVE w7
1
0PAG2TGU
357 0805 0.1% | 28S]+ - 15 3 BUF63LF
Rz 10, 143, 20, 50 o
iszevizotizy AN
68K 0805 01% - . .
GAIN SELECT RELAY 1 R 10 199
TABLE A
032 | | 33%F SEE TABLE B 1505 01% POLARITY SELECT RELAY 499 0805 01% 499K 0805 01%
RL9 -
s11 I RELAY U2 POLARITY 34 U3
0805 0.1% SET INVERT %TLIEENATLU [BAEPGEITTE%[NED I f ET
RESET NON-INVERT ST TESTING ) 1l 0.% LsE *\_&Lf—%
B E AGND
Uto _TRIMA b BSEiAv MA 4 GAIN SELECT RELAY 1 OR 2
s asfAx—1
TRIMB 28 s V AGND
- v __ve 13
N 6 332K 089S D1% RSB 2~
VERCOMP S 30| (1057 % 143 5, 143 50 2RS[+ R$T- 15
ADBIZIR P AAD 3 5%%( Y AGND
Vis Vs DSZE-ML2-DC12V
THIS STAGE ILLUSTRATED WITH GAIN = 10 L10 R7 2K 0805 01%
STAGE 1 BOTATO7S BOTATO7S A THIS STAGE ILLUSTRATED WITH GAIN = § TABLE B
23 +|cs ) STAGE 7 STAGE 1 STAGE 2
10F ar [YNUB RELAY U4 | RELAY UL [ RELAY U3 GAIN
V- SET SET SET 1
D829.R 018 At 4] 010 , DPABZIBY SET SET RESET 143
SET RESET 2
TuF D SET
Lt o SET RESET RESET 5
[SE]
— e [,_\msmmmzs . RESET SET SET 10
10 10K VISN VISN RESET SET RESET 143
visp Visp V1o RESET RESET SET 20
Vo L9 "8 11 RESET RESET RESET 50
BLMZIAL02S NAME DATE
1 OFFSET RE 2 BLM2IAL0ZS 274 BLM2IALOZS NDTE: ALL RELAYS ARE SHOWN IN THE RESET STATE
FOR PROPER GAIN MAKE SURE OUTPUT ORIGINATOR MERLE HALDEMAN 11/10/98
2-1650) 20K o 4l 21 4o
P I e N 1 7 5 IS ORIVING A 50 OHM LOAD DRAWN BRUCE MERKEL 11/10/98
[ 10
o] > ULz U LT7UF Ut CHECKED TOM CRENNA 1/8/99
1uF v >
u ~Hoszo T . UFGIE APPROVED
21 Ao
3 FERMILAB PPD/EET/ES (OMS (E-89D)
e T e Lo “Tene ZIP MOBULE
L DRIVER
- b BLMZIAL0ZS 774 BLMZTALOZS TZEFSCM NO OWG. NO TF
OFFSET AMPLIFIER visn Vil 0
ScaLE [ [sieeT 10-1

?

1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
TO LI TECH
A | T1357CS8 FOR FASTER RESPONSE b/ 28795 MHALDEMAN
ALSO ADDED TWD 47UF CAPS TO BYPASS
T 1 VARIABLE i EXT_TEST_IN 1 o
AN I - _ i
% m ? o W D
o 2-1(5G) ‘
(3
—L 70pF
, —
3
T1357CS8 i
FEGND
S 1 VARIABLE 5 &
I> ENA Y2 Y ®
2-1(5G) 1.0K 1.0K
FEGND
-1
V15PFE
(YN
® ®
27 4
+| L4 _La
— U1
T 0 1UF /
L TUF S
J? * " LT1357CS8 AT DATE
| o Frone B . ORIGINATOR MERLE HALDEMAN 11/16/98
— — DRAWN BRUCE MERKEL 11/16/98
A Tor 0.1uk
| CHECKED TOM CRENNA 1/8/99
R1
® ® APPROVED
27 4
VISNFE FERMILAB PPO/ETT/ES COMS (E-891)
/1P MODULE
NOTE. FOR HIGHER SPEED USE A LT1363CS8 EXTERNAL TEST RECFIVER
SIZEIFSCM NOU. DWG NO. REV
A A
SCALE SHEET 11-1




REVISIONS
REV DESCRIPTION ODATE |APPROVED
SINCED
2-12D)
B0(0.15)
SQUID DRIVER DAC U BIAS OAC e
BO(0.15] BD10.15)
SA) —e KSAW)
2-120 SA© A
=\ SA0.1) SAW) S0_OFFSET_A SA(D) OBIAS 2-1(58)
DAC_A N2 DAL_A oUT_A ._m
SAW) PR m ) IN_A U A 6
SYS_RESET SQ_OFFSET_B QBIAS 2-1(58)
o SYSRESET DAC_B . (g SYSRESET DAC.B INB outsp—=> (D>
STUID_DRV_DALCS so DéFlS(ES?E UBIAS DATTS pLOR_mioR
IRV i i N
DAC_C DAC_C
D&(ZD B DALCS 7160 m o S0 DACTS DUAL _NONINVERT_BUFFER I I
DACS_R/W SO_DFFSET_D
DAC.D DAC_D 10R-10R
DAC 716D > DAT ’
2-12D) DSREF  mSREF  plOR  miQR DSREF  mSREF PR migR
. v v N\ 2 v N2 N\ N\
" +5REF  -SREF  +10R  -1DR +SREF  -SREF  +10R  -L0R LED_BIAS [@““B)
&4 DACS_R/W.
v GET BIAS DAE ZAP.DAC [@HWH)
; Q_DRIVER DAC
SAW)
SAD) S5O BI0.15 {9 P SAO
SAW) QET_DAC_A
SAD) DAC_A Q0_OFFSET P SAL DAC-A IN-A ZoLeR
SAW) - 2-16B) SYS_RESET U A 5 DET_DAC_B
QLOFFSET SYSTRESET DAC_B IN.B oUT_B ,;@H(m
vo oprorT DAC B SO . { e plOR mI0R
TRV DACTS TEST_DAC D 2-12D) DACES - DUAL _NONINVERT_BUFFER ;
= DACCS DAC-L 221G 41 molp
2-120) oAT DAC_D
& vaC DAC.D > spare PSREF  MSREF  pIOR  miQR b A 0UT_A ,wmzfmﬂ
pSREF  mSREF  plOR  miQR l I, l l U A_ A
- A 4 - QET_DAC.D
1 1 1 7 JSREF -SREF 410R  -10R piN-6 our.8 peTSA 2 14P)
pLOR m10R
S SRG I IjEREFB I *AWS E]D/Z E DUAL_NONINVERT _BUFFER I
+A0R-10R NOTE: ALL BUFFERS ARE
. B00.1%) | &
SA NON-INVERTING
SAW) SOUID_BIAS _A
SAW) DAC_A IN_A U 4 3 OUT-A >—®24(BG)
SYSRESET DAC_B IN_B DUT_B ;w[mzfl(gm
pLOR m10R
SOUBIAS DACCS
> DACTS DACC DUAL_NONINVERT _BUFFER %
2-1(20) +10R -10R
7 AT DAC.D qur_ah_soum_sias_c
PSREF  mSREF plOR  miQR b n_A - P—mu(ag)

d d N N2 IN_B UA]— 0UT_BpSQUID-BIAS.D 2-1(80)
VSREF SREF +10R  -10R

PLOR mMIOR
S [] U I D EI A I N D A E TOAL NONNVERT BUFTER 1 ]
+10R-10R
BO(0.15)
SAO) —e
SAW)
SAD) A DAC_A IN_A ouT_A ,—|SDUID—GA1N7A M2 1e
SYSRESET DAC_B NB U L" 2 0UT_B | SUUD-GAIN.B 2-1(7F)
. pLOR mIOR
STGANDATTS
> DACTS DALC DUAL_NONINVERT _BUFFER % M
2-12D) %R 16R
¢ vAC 0AC-D SOUID_GAIN_C
pSREF  mSREF pLR iR b 1n_A ouT_A ,—|— E mzfma
J J J N2 N_B U A O 0UT_B ,wmuﬂm
(SREF SREF +10R  -10R PR mIOR

DUAL_NONINVERT _BUFFER I l

SQUID_LOCKPNT DAC

B0(0.15) Bl0R PLOR
SAD o
SAW@ +SREF

NAME DATE

R
SAD) AW DACA A U 3 9 ouT_A hSO-LOCKPNT_A mz’m@ pSREF @_1_. P

ORIGINATOR MERLE HALDEMAN 11/16/98
SO_LOCKPNT.B
SYS_RESET DAC_B IN_B 0UT_B y—|mz—l<7ﬁ MSREF @_1/_‘ mSR DRAWN p——— e
SOLOCKPT_DACTS plOR mIOR
i N

2100) DAL.C DUAL_NONINVERT _BUFFER % Y -SREF ioR CHECKED TOM CRENNA 1/8/99
B +0R -T0R nLoR @_i_.
— DAT DAC.D APPROVED

PREFnSE iR moa biis U AP e TS FERMILAB PPD/ETT/ES CDMS (E-891)
1132 v U338 our 8 pSLOCENTD NG s ZIP MODULE
ORGSR R -L0m pLOR_nidR DAC AND BUFFERS BLOCK DIAGRAM
DUAL_NONINVERT _BUFFER I
+lR—1OR SI[ZE|FS[M NO |DWG NO REV
SCALE | [SHEET 17-1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
DAC 10 VOLT REGULATOR
Ush
3 |PLUS_REF +REG L2 DPIOR | 12-1(2B)
®124(2D)
Ué5s L [MINUS _REF _REG [ I mIOR | 12-1(2B)
PLUS_RFF 1 PLUS_REF EMA(ZBJ
MINUS _REF /7 MINUS _REF ® U1
3 |PLUS_REF +REG [ 2 PSR | 12-1(2B)
DACPREF e
L IMINUS_REF REG L mSR | 12-1(2B)
DIZB(ZB)
DAC 5 VOLT REGULATOR
NAME DATE
ORIGINATOR MERIE HALDFMAN 11 /16798
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES (DMS(E-891)
/1P MODULE
DAC REFERENCES
SIZE|FSCM NO, DWG., NO. REV
A
SCALE SHEET 122




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

REVISIONS

REV DESCRIPTION DATE |APPROVED

0 USE FOR BOTH 10 & 5 VOLT REFERENCE 3/23/97 | B MERKEL

uL
+10R (+SREF)
INPUT  OUTPUT ° 1@
- A b
2
i o
511K
0 LT111258 AGND RESISTOR_SMT_0805 1081040
Dl PLUS _REF R 55K . 510 ,
12-328) & l : -IN G AGND
1F . [V p—
||
AGND I Io‘qu o
H
RS
511K
RESISTOR_SMT_0805
AGND
AGND
H
R&
511K
RESISTOR_SMT_0B05
AGND
A
| | cis
[ Totor 4
—— 1uF
U3 I
= MINUS _REF R8 255K A ; ;EZ L %
D 17111258 SLIK
123 o7 AGND RESISTOR_SMT_0805 AGND
1uF o
e +| LF L 708 0
1080040
COMMON 101
INPUT  OUTPUT o >
" 0z _1OR <_5REF> 5o
R2 RES_5W
VISN
Vi5P
BLMzﬁwzs_ R10 _
t8 J_ o J_%uF U3lg
1uF
Ve LT1112S8
- v T ALL VALUES SHOWN FOR
1uF
i T A T 10 VOLT REFERENCE
BLM21A102S 274
V15N NAME DATE
USE VALUES BELOW FOR
DRAWN BRUCE MERKEL 12/01/98
5 \/OLT REFERENEE CHECKED TOM CRENNA 1/8/99
@240 OHM S5W RESISTOR APPROVED
A 255K OHM RESISTOR FERMILAB P;Dp/ MEOTDTU/LEES CDMS(E-891)
HRESISTOR NOT INSTALLED DAC +/- VOLTAGE REFERENCES
SIEZE|FS[M NO |DWG NO REV
SCALE | [SHEET 177
?
L 3 7 1




L 3 4 2 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANLZ2-4(2D)
R
C76
o I
0.1uF
vee
AGND o g B
(o
BLM21A102S
b ot
DAC T wr
ARND AGND
BD(0) G vool25____+10R =
BD(D) ° | on ool _ . .| oo
.d
BD(2) 105 VREFIL ¢ PSREF_[FN12-500——=
EllEh o3 VREFL (0@ 0REF oREF I $12-508) | 010
BD(4) 120 o i ~10R . mLOR o
BD(S) B e 7 12-478)
BD(6) T8 P
BD(7) ] vouT A3 . DAC_A W»i2-1
BD(B) 6] o voUTALZ ° DALB Wiz-1
BD(9) L o1 voutc 2L T DACL o1
BD(10) i P vouTo L2 DAC_D Sz
(=) ~ ~ (]
8000 15 [T Ly — = o ZlE Zlg F|E 2|5
|1271‘/~%[S DS 23| 5
oy L DAC 20 o
SAW) 22
[12-1 » AD U189) UL90) UL9L] ULBL
[ —— SYSTEFTRESET = HOMIORION
L)Y o-RESET = 0 FESET DGNDB—_L ot O < = =
GND = = = -
= ——— GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN /1798
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
SIZEIFSCM NO. DWG. NO. REV
SCALE SHEET 1/-6

/, 3 ) ) | 1




1

BD(0.15)

DAC

BD(0) 8

BD(D) 9
BD(2) 10
BD(3) 11
BD(4) 12
BD(S5) 13
BD(6) 14
BD(7) 15
BD(8) 16
BD(9) 17
BD(10) 18
BO(11) 19
DACCS 26
DAC 20
22

21

SYSTEM_RESET ¢

) SYS_RESET

DIO
DI1
DIZ
DI3
Dl4
DI5
DI6
iy
DIs
DI9
DILO
DI11

DACBLL12FPC

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANI2-4(2D)
N
(88
T e
__OluF
% Ve
AGND 2 L7
BLM21A102S
TYAEE
__luF
AGND AGND
VoD +10R 4 AN
veC BhD €25 (89
VREFH ®+5REF pSREF D1275<2D>__ + 4.TUF
VREFL e D;ZS(ZB) 0.1uF
“10R m10R
VSS ® C D
17-4(2B) D
“10R
VOUT ° DAC_A $12-1
vouT * DACE »i2-1
VouTC T DAC.C M12-1
VOUTD DACD »i2-1
2SS BEeds
168) U169) U170) U171
= e s e
DGND ot O < = =
% % I %
GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 1/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES COMS(E-891D)
/1P MODULE
U372 DAC'S 1.T0_7
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 17-6




1

BD(0.15)

DAC

BD(0) 8

BD(D) 9
BD(2) 10
BD(3) 11
BD(4) 12
BD(S5) 13
BD(6) 14
BD(7) 15
BD(8) 16
BD(9) 17
BD(10) 18
BO(11) 19
DACCS 26
DAC 20
22

21

SYSTEM_RESET ¢

) SYS_RESET

DIO
DI1
DIZ
DI3
Dl4
DI5
DI6
iy
DIs
DI9
DILO
DI11

DACBLL12FPC

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANI2-4(2D)
N
(78
T B
__OluF
% Ve
AGND = L2
BLM21A102S
chz 2L
__luF
AGND AGND
VoD +10R 4 AN
VCC BhD €15 79
VREFH ®+5REF pSREF D1275<2D>__ + 4.TUF
VREFL e D;ZS(ZB) 0.1uF
“10R m10R
VSS ® C D
17-4(2B) D
“10R
VOUT ° DAC_A $12-1
vouT * DACE »i2-1
VouTC T DAC.C M12-1
VOUTD DACD »i2-1
MYy THe IO Do
EEECGCEECESE
177) U173) U174) U175
= e s e
DGND ot O < = =
% % I %
GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 1/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES COMS(E-891)
/1P MODULE
J33 DAC'S 1 707
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 17-6




1

BD(0.15)

DAC

BD(0) 8

BD(D) 9
BD(2) 10
BD(3) 11
BD(4) 12
BD(S5) 13
BD(6) 14
BD(7) 15
BD(8) 16
BD(9) 17
BD(10) 18
BO(11) 19
DACCS 26
DAC 20
22

21

SYSTEM_RESET ¢

) SYS_RESET

DIO
DI1
DIZ
DI3
Dl4
DI5
DI6
iy
DIs
DI9
DILO
DI11

DACBLL12FPC

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANI2-4(2D)
N
(82
T B
__OluF
AG%D ~ Ve
I~ L4
BLM21A102S
chy ol
__luF
AGND AGND
VoD +10R 4 AN
veC BhD €19 (83
VREFH ®+5REF pSREF D1275<2D>__ + 4.TUF
VREFL e D;ZS(ZB) 0.1uF
“10R m10R
VSS ® C D
17-4(2B) D
“10R
VOUT ° DAC_A $12-1
vouT * DACE »i2-1
VouTC T DAC.C M12-1
VOUTD DACD »i2-1
S BE BEECE
159) U160) U161 U167
= e s e
DGND ot O < = =
% % I %
GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 1/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES COMS(E-891D)
/1P MODULE
U34 DACS_1_TO_7
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 17-6




1

BD(0.15)

DAC

BD(0) 8

BD(D) 9
BD(2) 10
BD(3) 11
BD(4) 12
BD(S5) 13
BD(6) 14
BD(7) 15
BD(8) 16
BD(9) 17
BD(10) 18
BO(11) 19
DACCS 26
DAC 20
22

21

SYSTEM_RESET ¢

) SYS_RESET

DIO
DI1
DIZ
DI3
Dl4
DI5
DI6
iy
DIs
DI9
DILO
DI11

DACBLL12FPC

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANI2-4(2D)
N
(86
T
__OluF
% Ve
AGND 0 L6
BLM21A102S
e 2L
__luF
AGND AGND
VoD +10R 4 AN
veC BhD (23 (87
VREFH ®+5REF pSREF D1275<2D>__ + 4.TUF
VREFL e D;ZS(ZB) 0.1uF
“10R m10R
VSS ® C D
17-4(2B) D
“10R
VOUT ° DAC_A $12-1
vouT * DACE »i2-1
VouTC T DAC.C M12-1
VOUTD DACD »i2-1
805 B3 B8
165) Ul66) U167) U186
= e s e
DGND ot O < = =
% % I %
GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 1/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES COMS(E-891D)
/1P MODULE
U35 DAC'S 1.T0_7
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 17-6




1

BD(0.15)

DAC

BD(0) 8

BD(D) 9
BD(2) 10
BD(3) 11
BD(4) 12
BD(S5) 13
BD(6) 14
BD(7) 15
BD(8) 16
BD(9) 17
BD(10) 18
BO(11) 19
DACCS 26
DAC 20
22

21

SYSTEM_RESET ¢

) SYS_RESET

DIO
DI1
DIZ
DI3
Dl4
DI5
DI6
iy
DIs
DI9
DILO
DI11

DACBLL12FPC

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANI2-4(2D)
N
(80
T B
__OluF
% Ve
AGND N 13
BLM21A102S
TER
__luF
AGND AGND
VoD +10R 4 AN
veC BhD (17 81
VREFH ®+5REF pSREF D1275<2D>__ + 4.TUF
VREFL e D;ZS(ZB) 0.1uF
“10R m10R
VSS ® C D
17-4(2B) D
“10R
VOUT ° DAC_A $12-1
vouT * DACE »i2-1
VouTC T DAC.C M12-1
VOUTD DACD »i2-1
s R B8RS
176) U177) U178) U179
= e s e
DGND ot O < = =
% % I %
GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 1/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES COMS(E-891D)
/1P MODULE
U336 DAC'S 1 TO_ 7
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 17-6




1

BD(0.15)

DAC

BD(0) 8

BD(D) 9
BD(2) 10
BD(3) 11
BD(4) 12
BD(S5) 13
BD(6) 14
BD(7) 15
BD(8) 16
BD(9) 17
BD(10) 18
BO(11) 19
DACCS 26
DAC 20
22

21

SYSTEM_RESET ¢

) SYS_RESET

DIO
DI1
DIZ
DI3
Dl4
DI5
DI6
iy
DIs
DI9
DILO
DI11

DACBLL12FPC

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-19-99
+10R
ANI2-4(2D)
N
(84
T B
__OluF
Ve
BLM21A102S
s 2l
__luF
AGND AGND
VoD +10R 4 AN
veC BhD (21 (85
VREFH ®+5REF pSREF D1275<2D>__ + 4.TUF
VREFL e D;ZS(ZB) 0.1uF
“10R m10R
VSS ® C D
17-4(2B) D
“10R
VOUT ° DAC_A $12-1
vouT * DACE »i2-1
VouTC T DAC.C M12-1
VOUTD DACD »i2-1
EVe e Do de
KS XKs & e S
U187Y U188) U163) UlbL
= e s e
DGND ot O < = =
% % I %
GND GND GND GND
NAME DATE
ORIGINATOR MERLE HALDEMAN 1/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES COMS(E-891D)
/1P MODULE
UJ37 DAC'S 1.T0_7
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 17-6




/ & 1

REVISIONS
REV DESCRIPTION DATE | APPROVED
U128 R49
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
\ - IN_A OUT_A 17-1
) v BUF_FILTER
Us0
N INB 6 | INB OUT B Z
)1 X
+10R -10R Z|IN ouT | 1 OUT_B
)
b 3 RUF_FILTER Ll
=\ DPl0R
Q/ 12-1 U127
=\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U38 DUAL NON_INVERTING RUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U130 R51
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
)T BUF_FILTER
U52
N\, IN.B 6 [ INB QUT B Z
)1 .
+10R ~10R 2N out L1 QUT.B
)
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U129
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U39 DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U132 RS3
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
) v BUF_FILTER
IN_B 6 2 ok
\ _ IN_B OUT_R
)1 .
+10R ~10R 2N out L1 QUT.B
)
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U131
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U40 DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U134 RS5
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
) vER BUF_FILTER
Usé
N INB 6 | INB OUT B Z
)1 .
+10R ~10R 2N out L1 QUT.B
)
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U133
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U4T DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U136 R57
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
)T BUF_FILTER
Us8
N\, IN.B 6 [ INB QUT B Z
)1 .
+10R ~10R 2N out L1 QUT.B S
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U135
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U472 DUAL NON_INVERTING BUFFER RBLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE | APPROVED
U141 R62
SCOPE_TP
FEGND
buffer Us9
" 1 21N ouUT | 1 OUT_A >>
LR IN_A OUT_A 12-1
Y vE BUF_FILTER
N INB 6 NGB OUT_ Bl Z u60
)1 .
+10R ~10R 2N out L1 QUT.B
)
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U137
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U4 3 DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U143 R6L
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
) vER BUF_FILTER
U62
N INB 6 | INB OUT B Z
)1 .
+10R ~10R 2N out L1 QUT.B
)
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U142
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U44 DUAL NON_INVERTING BUFFER RBLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U145 R66
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
) v BUF_FILTER
IN_B 6 2 ek
\ _ IN_B OUT_R
)1 .
+10R ~10R 2N out L1 QUT.B S
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 UlLL
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U45 ODUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ & 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
U147 R68
SCOPE_TP
buffer
" 1 21N ouUT | 1 OUT_A >>
) - IN_A OUT_A 17-1
) v BUF_FILTER
IN_B 6 2 e
\ _ IN_B OUT_R
)1 .
+10R ~10R 2N out L1 QUT.B
)
b 3 RUF_FILTER Ll
==\ DPLOR
Q/ 12-1 U146
==\ ML0R SCOPE_TP
Q/ 12-1
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ETT/ES CDMS (E-891)
/IP MODULE
U46 DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG. NO. REV
A
SCALE SHEET 1/-7/




/ 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




REVISIONS
BUPFER=ENA REV DESCRIPTION DATE | APPROVED
BUFFER_WRT_RD 0(0.15) A000.15) .
) vee
48
10 T0E 0(0.15) LED_PULSE LED_PULSE_OUT 2-1(48)
1 R42
Q534X245 o 1DIR % LED_1_ENA LEDL_ENA 7-1(4B)
ar &— Digi P620FCT-ND LED_2.ENA LEDZ_ENA 2-14B)
GND 25 70
Ps(PLA- 6 = 0 47 2 8o FB_C/0_SOA 1(85)
05 B — ] 181 0 FB_CLOSE_A =D -
Pa(PLC- 6 46 110, 3 BO® FB.CLOSE.3 FB_C/0_50B 2-1(8F)
ps(PLA- 7 o ik B i - FB_C/0_SOC
09 L 183 = T4LACTO145C FB_CLOSE_C L0 -18E)
Po(PLC- 7 43 6 BO HPHMP-L719 FBCLOSED FB_C/0_SD 2-1(6D)
02 1AL 14— 13 MODULE_ADD . -
ps(PLA- 8 4 8 BOD
ps(PLC- B [Le 143 183 POWER_ON S0_POL_A_NEG SO_POL_ANEG  SU_A_POL_NEG| SU_A_POL.NEG 2-1166)
(7 40 BO(L0) SLOTW.4)__{SLOT(0.4) POWER_ON POVER_ON -POL-A
03 1A6 16— SO_POL_A_POS  SO_A_POL_PoS| SO_A_POL_POS 2-1(86)
ps(PLA- 9 ECH s 187 [1L_BDD ADDR(.12)_JADDR(0.12) U118 SQ_POL-A-POS
e —— SENSECBIAS_TSR SENSE_BIAS TSR _POL B _
rs(PLC- 9 D11 > = aiD S0_POL_BNEG SO_POL_B_NEG SO_B_POL_NEG [ SO_B_POL_NEG 2-148F)
|—35 1AB A ey SOOD-CSA SOOM_CSR S0.POL_B.POS SO POLB.POS  SOB_POL_POS[ Sn_B_PoL_POS 2-1(8F)
usj“&‘;gs * 2A1 281 o anan SUND_DRV_TSR STUD_ORV_TSR SQ_POL_C_NEG S0_POL_C_NEG SO_C_POL_NEG [ SO_C_POL_NEG 7-1(8E)
2A2 287 (H4E0LE, TEDTSA u S0_POL_C_POS so_c_poL_pos[ so.c_PoL_Pos 2.1(86)
33 BD(S) SO_POL_C_POS
GND-_L_59° " ) 2A3 283 ) TSR TTSH SQ_POL_O_NEG SQ_POL_D_NEG SQ_D_POL_NEG | SO_D_POL_NEG 7-1(8D)
Ps(PLA- 10 —5 0 o el ey fcion:t TSRS SO_POL_D_POS S0_POL_D_POS S0.D_POL_POS[ S0_D_POL_POS 2-1(8D)
pe(PLC- 10 2A5 285 HZ—8 ZRPENA R AP ENAR 210G
Ps(PLA- 11 - 5 2 Lons 23 (20 BUUY), SENSBIAS CSREN ), 21076) FOLARITY -CONTROL
27 SQUDCSRENA ZAPENA B TAPENA B
Po(PaC- 11 - 03 o m 27 D ! p ZRPENAT ZAP ENA T 2-176)
SU_DRV_CSR_ENA ENA T
Ps(PLA- 17 . = 288 2ap (23 003, p ZRPENED 7APENAD 2-106)
re(PIC 17 014 TED-CSRENA |,
( 7 EXT_ENA_A EXT_ENA A -146)
ps(PLA- 13 07 PIT4FTTL62245TV ULTSEERR |,
Vel e i EXT_ENA_B EXT_ENA_B \2-1(6F)
Pe((P4C- 13 B
i EXT_ENA_C EXT_ENAC _1(4F)
DATA BUFFER EXT_ENA_D EXT_ENA_D 2-1(4F)
READ BUFFER_ENA ENABLE_HEATER_A HEATER_PULSE_A _1(4F)
WRITE BUFFER_WRT_RD ENABLE_HEATER_B HEATER_PULSE_B 2-1(4F)
ENABLE_HEATER_C HEATER_PULSE.C ~L(4F)
QS34X245 TBIASDAC , TBIAS DATS 216D ENABLLUHUEAGE?T HEATERD,DPUELASIZ,? 271:;
UORV_DAT TRV DACTS 2-1(50) o p—
ADDR®) S 00_GAIN_10 00_GAIN_10 2-1(68)
SUUI_DRV_DAT STIRV_DACTS -
DSQDL.A— 15 ADDR®) 15D OD_GAIN_1_143 Q0_GAIN_1_143 2-1(6B)
SUUD_GAIN_DAT ST_GANDACTS -
pe((P4C- 15 00_GAIN.2.5 Q0_GAIN.2.5 2-1(68)
ADDR(1) ‘SOUI-LOCK-DAC SU_TOCKPTUALTS 2-1(50)
Ps(PLA- 16 O0_BAIN.12 00_GAIN.1.2 2-1(68)
Pe((PLC- 16 ADDRE) -BIAS RN 27150 00_GAIN_143_5 00_GAIN_143.5 2-1(68)
ADDR2) SENSE_BIAS_DAT TET_DACTS 2-1(5D) S —
ps(PLA- 17 e T 00_POLARITYPOS 00_POLARITYPOS 2-1(68)
Pe((PLC- 17 - FIODUCE_TD 00_POLARITYNEG Q0_POLARITYNEG 2-1(6R)
ps(PLA- 18 ADOR{3) MODULE _SELECT MODULE_SELECT
(F po— T BIAS ENA QU_BIAS_ENA 2-1(58)
Po((P4C- 18 0_GAIN.1 =
€ SAW.D  SAW.1) 2-1(5D) OLGAN-L P L0
SAW.1) G1_GAIN_10 0I_GAIN-10 2-1(60)
DACS_R/W 2-1(5D)
U110 DACS_R/W GI_GAIN_1_143 QLGAIN_1_143 2-1(60)
TESTPUCSE TESTPULSE 0L_GAN.Z_5 OL_GAIN-2.5 2-1(60)
O1_GAN_1.2 _
0534X245 ISRVPP SR_EN OL-DAIN-1-2 7UED
% Sili o OL_GAIN_L43_5 OL_GAIN_143.5 2-1(60)
7 OI_POLARITYPOS =
= any ADDR(A) sot SOLIN S0 UL-POLARITYROS 7D
Ps(PLA- 19 5 OI_POLARITYNEG O1_POLARITYNEG 2-1(60)
- ] ADL2 ADDR(L2) SMODE SMODE_IN SMODE_IN_{sMaDE
(puC- 5 TRIAS ENA 2-1(58)
ADS ADDR(S) SCLK KN SOK.IN_[stik
ps(PLA- 20 0T ARG CH_A_GAIN_L CH.A_GAIN.1 2-1(66)
Ps(PLA- 21 w07 © ADDRCT) SYSTEM_RESET CH-A_GAIN_10 CH_A_GAIN.10 2-1(66)
PEQDL.Af 22 5 CH_A_GAIN_1_143 CH_A_GAIN.1_143 2-1(66)
. [OGIC_CHIP CH_A_GAIN_2.5 CH_A_GAIN.2.5 2-1(66)
P5 RD READ READ
(PLA- 24 3 p— CH_A_GAIN12 CH_A_GAIN.1.2 2-1(66)
Po(PLC- 24 v CH_A_GAIN_L43_5 CH_A_GAIN_143.5 2-1(66)
CH_A_POLARITYPOS CH_A_POLARITYPOS 2-1(6G)
o CH_A_POLARITYNEG CH_A_POLARITYNEG 2-1(66)
CH_B_GAIN_L CH_B_GAIN_L 2-1(66)
2,1(5[)@ SYS_RESET CH_B_GAIN_10 CH_B_GAIN_10 2-1(6F)
CH.B_GAIN-1_143 CH.B_GAIN_1_143 2-1(6F)
vee CH_B_GAIN_2_5 CH_B_GAIN_2_5 2-1(6F)
W 8 o1uF RI7T 12t R39 825 CH_B_GAIN_1_2 CH.B_GAIN_1_2 2-1(6F)
CH_B_GAIN_L43_5 CH_B_GAIN_143.5 2-1(6F)
R38 121 RLO 825 CH_B_POLARITYPOS CH_B_POLARITYPOS 2-1(6F)
U i) CH_B_POLARITYNEG CH_B_POLARITYNEG 2-1(6F)
Vi Lm0 CH_[_GAIN_L CH.C_GAIN_1 2-1(6E)
0 TRIG+/~ CH_C_GAIN_10 CH_C_GAIN.10 2-1(6E)
veC viC Ve CH_C_GAIN_1_143 CH_C_GAIN.1.143 2-1(6E)
RE CH_C_GAIN2_5 CH.C_GAIN-2.5 2-1(6E)
MAX1483CSB CH.C_GAIN_12 CH_C_GAIN.1.2 2-1(6E)
4 o R34 R3% R35
= TRIG+ 7 |B 10K 10K 10K TRIG+/- LTRIG_P/M CH.C_GAIN_143.5 CH.C_GAIN_143.5 2-1(6E)
AMP 6509485 ROW C o READ CH_C_POLARITYPOS CH_C_POLARITYPOS 2-1(6E)
TRIG- 6 |A WRITE__WWRITE CH_C_POLARITYNEG CH_C_POLARITYNEG 2-1(66)
P2C- 16 f CH_D_GAIN_1 CH_D_GAIN_1 2-1(6D)
AMP 650948-5 ROW C TR vee CL06 CH_D_GAIN.10 CH.D_GAIN.10 216Dy
0.1UF
l—j CH_D_GAIN_1-143 CH_D_GAIN_1.143 2-160)
L GND CH_D_GAIN_2.5 &
N it |20 CH.D_GAIN_2_5 2-1(60)
G0 o GND e CH_D_GAIN_1_2 CH_D_GAIN.1.2 2-1(60)
SUK 4 o3 T ISRVPP SU2 | 18 SOLIN
a 171 CH.D_GAIN_L43_5 CH_D_GAIN_143.5 2-1(60)
SOl 6 .5 SUK 4 fias vz Lo STk
8 7 vee SMODE 6 14 SMODE_IN CH_D_POLARITYPOS CH_D_POLARITYPOS 2-1(60)
S opgl—2 1A3 1Y3 = CH_D_POLARITYNEG CH_D_POLARITYNEG 2-160)
10 5l SDO EEEYVA 1vs HZ
-3 PRE_INT_MON_A MONITOR_SEL_A TEST_ENA_A IESTEA A =5
o 1 51 2 -1(68F) p-108F)
PRE_INT_MON_B MONITOR_SEL_B TEST_ENA_B TEST.ENA.B
13| 5n 22 kL b-186) C_Jp-180)
5 S D vam PREINT_MON_C MONITOR_SEL_C TEST_ENA_C TESTENAC =1 om)
== 2A3 AER ol PRE_INT_MON_D MONITOR_SEL_D TEST_ENA_D TEST_ENA.D
2 17] a4 e |2 B-160 160
2 oot - —
————~0o— |
ol jig CSRS
= 1! i
6 oS
D
8 oo~ JFM7EC24 WM
vee 0.9 SO | NAME
01F | jt10 Cizp | O 1. U8 U118 U118 DATE
an= [ 11 =aw JMPL GND 11 10 GND g g BND g ORIGINATOR MERLE HALDEMAN 11/18/98
5 e JUMPERZ-WAY vee
opur | | | |Loayr 000Ut R33 = = g DRAWN BRUCE MERKEL 11/18/98
clon GND = | 7 12 1 = GND 7 TLACTA14SC TLACTAL14SC TLACTALLSC CHECKED Ewp— 279798
OLF Utis U118 U118 APPROVED
uy I GND GND
T4FLTLEIZLS o207 v 3 b 1 2 FERMILAB PPD/ EET/ ES COMS(E-891)
LR ¥~ TLACTQ14SC 7LACTQLLSC 7LACTQLLSC ZIP MODULE
4 [10]15)21]2834 {39 45 o0 o0 LOGIC BLOCK DIAGRAM
- - TZETFSCM NO DWG. NO RE
5] D
SCALE [ [sEeET 13-1




L 3 / 1

REVISIONS
ULos REV DESCRIPTION DATE |APPROVED
12 1y 10127 138
21y 126 7
e 10125 36
i oizy 0
Rz 10123 B4
0122 37
o121 132
SENSE_BIAS_CSR T I
C LED_CSR 144 01 0119 _12‘7
C_ 2 145 1 10z o1 |28
e 03 o1y (127
- TIIE w1 | o o116 1126 MODUE.SELECT =,
TOOOLE 10 148§ 105 0115 223
C IR 189 1 06 s 24 -
<: SOUID_DORV _CSR 150 07 0113 123 BUFFER_WRT_RD D
12 | 1o 1 1122 BUFFER_ENA BD
131 109 oun (L7
195 1 o1 o110 |18
151 o 10109 17
126 | 1z o107 H°
& ESPTSE 157 | ;13 10106 14
18 1 o1 o105 3
SYSTEM_RESET 199 1 jo1s 1010 |2 ADDR(O.12)
&l LEAS A 2 | o ios |2 ADDRG) ——R |
SUUID_BIAS _DAC 3 1017 10102 109 ADDR(B)
P . 0101 1198 ADDR(D)
5 | s top 107 ADDR(S)
7| on 1095|106 ADIR()
8 | 0 I [T ADDRALD)
9 | om 97 |12 ADIRS3)
T g o9 103 ADDRAD)
(SO DA 12 | e o |28 ADDRC)
& SUU_GAN_TAC TET o 97 ADDRUD)
TR s 093 L% ADIR(S)
15 | e 092 L5 ADOR(6)
16 | 0o 091 L% ADDR(T)
17 o3 90 22 READ ]
B o 89 |22 WRITE ]
(- SESEBAS T pEl I e
é TRV DAC 2 | 033 87 |-
[E LN 1086 |28
%1 035 wwes |27 SLOT(0.4)
7] o - SLOT®)
21 o3 1083
2 | 0 1082 SLOT@
2 039 1081 SLOTA
&SIt DAT 32 1 o 1080
& DACS_R/W EEl o o9 |78 LEDLTSRENE (=
3| 00 o L8 SOUDTSRAE ==
B 1 o3 077 L1 ESRSIWE ==
% | 1ous 075 |2 OCSRENVA =
T 1045 1076 14 STIRV_ISRES =
o 073 2 SENSBIAS TSREN f==
SAD.L SAWO.1) R 1047 1072 L 72
@_&“2 1048 w7t 2
SAO 53 1 w70 |47
41 15 069 28
S s 68 &
1 053 me7 &8
“8 1 1054 me6 &
42 1 o5 065 -8
L1 pse oes |83 NAME DATE
2| ps7 me3 =2
e 57 vee ORIGINATOR MERLE HALDEMAN 11/18/98
Toer |26 I DRAWN BRUCE MERKEL 11/18/98
F ISRVPP 139 | g 1060 |- I * 9 I CHECKED TOM CRENNA 1/8/99
sl 116 st
[ o0 2 o1 1059 e 20 |40 |60 |62 [B0 100 120 [140 [142 160 l l l l l APPROVED
e T e 0% = - vee o s | ooos | ocws | oo | om FERMILAS PPO/ EET/ ES COMS(E89D)
o 1uF CY37256P160-83AC
B LLLL I
— 1ofwo [zt 3t far |so [er |71 [sr [s0 |01 [111 121 [130 |141 [150 L. L. L. I L. CONTROL  LOGIC
GND = I ) ° - - - SIZE|FS[M NO |DWG NO REV
GND C
SCALE | [SHEET 13-3




’ | | ° | 4 - | ’ I [ 1° !
REVISIONS
REV DESCRIPTION DATE |APPROVED
B0 swein (SR LOGIC SQUID DRIVER CHARGE AMP
POWER_ON .
ST_PULSE
U105 U106 U107
CLOCK _100KHZ v |, oz |1 EXT_ENA_A % L oz |18 EH iz |18
TESTPULSE Z 1y o126 |7 EXT_ENAB Z 1y o2 (37 Z |y o126 |27
B TRIGP/M o oizs |13 EXT_ENA_C ® |, ouzs |13 2 Jo1zs |13
% | o126 135 EXT_ENA_D % POWER_ON 2 | o126 1135 PoweR_ N 99| 13 12 1135
w02 | o o173 |3 02 | 0175 | LACHA_POLARITYNEG wz | (0173 | 134 OLPOLARITYNEG
10122 133 0122 133CH. POLARITYPOS 0122 133 0]_POLARITYPOS
o1 |12 21 | 132 CHAGAN 1438 § o121 |12 0I_GAN_2.5 §
LED_PULSE 143 100 10120 131 lli 100 10120 131 CH_A_GAIN_1_2 lli 100 10120 131 O[_GAIN_1_143
& ErTl ey o1y 129 g CH.B_GAIN_L e | o o 1120 oL we | o o1 112
145 02 0118 128 CH_B_GAIN_10 145 102 10118 128 ——1 00_GAIN_10 145 102 10118 1728
16 | oy o |27 FB.CLOSE_A & CHBGANL1L3 16 | oo o7 |27 oozt | o |27
147 I 0116 FB_CLOSE_B g CH_B_GAIN_Z_S 147 04 10116 _128 f Q0_GAIN_143.5 147 106 10116 _128
18 | o o FBCLOSEC 148 | o ous |15 CHAGAN2S — 18 | o ous |15 01GAIN_143.5
19 | e — FB_CLOSE_D 19 | e i1 | 125 CHA GAN1143 149 | 00 v Q[ GAIN.1 2
150 | o o |12 190 | o o5 |13 CHAGAN.10 % 150 | oy s |12 01_GAIN_10 %
152 108 0112 | 122 |/~ CH B GAIN_1 2 152 08 10112 122 CH_A_GAIN_1 152 108 0112 122 O]_GAIN_1
153 | o o 119 B0©) & cHBGAN L3S 153 | oo o |12 800 = QoA L3 153 | oo o |12
154 010 0110 116 BO@) A CH_B_POLARITYPOS 154 010 10110 118 BDI(B) Q0_GAIN_Z_5 154 010 10110 118 B0(8)
155 | on o0y |17 B0 & CHBPOLARITYNEG 155 | o0 o109 |17 8O 0_POLARITYPOS 155 | 01 (109 |17 B0()
TEST_ENA_D 156 012 10107 115 BO(3) A 156_ 012 10107 115 BDI(%) QO0_POLARITYNEG 156 1012 10107 115 BD(9)
TEST-ENA.C L7 | o1 o106 14 17 113 o106 (114 197 o3 10106 (114
TEST_ENA_B 158 014 10105 113 TRIG_ENA 138 014 10L05 113 TRIG_ENA 155_ 014 10105 113
TEST_ENAA 159 | 015 o100 |12 159 | s o10s |12 159 | ors o10s |12
MONITOR_SEL_A Z 016 10103 110 BO(2) A CH_C_GAIN_1 2 016 10103 110 BD(2) ENABLE_HEATER_A 2 016 10103 110 BD(2)
MONITOR_SEL_B 3 | o Jotoz |12 BOAO) CH.C_GAIN10 3 | o otz |12 8040 ENABLE_HEATERB3 | (7 Joz0z |12 8010 A
MONITOR_SEL_C P o101 |08 B80G3) CHCOANIIL & | e P T B003) ENABLE_HEATER CL | 10 o1 |18 803
MONITOR_SEL_D 5 | s o100 |17 B0 A % CHCBANZS 5 | oo o100 |17 BOLL) =1 enapic reatEROS | oo o100 |07 8011
on 099 [0 oz 1099 [0 I ozt 1099 [0
) % &t oz 1098 [0° &t oz 1098 [0°
{073 97 | 2 o2 1097 |4 21 023 1097 |4
LED_1.ENA [T ey o6 |19 CHCGANT2 11 | oo 09 |13 1| oo 09 |13
% LED_2.ENA 2 | e o5 |28 BOW) CHCGAN135 12 | oo 005 |58 BO(L) 12 | e 005 |58 BO)
3| o o ) B0AD) CH.CPOLARTYPOS 13 | on0 09 121 Eer) 13 | o2 o ) 8012 A
| o o3 %% BDGS) o trarrons 1 | gy, 1093 L% B0IS) [T s 1093 % BO(S)
15 | o o0 L5 [eE) 15 | 1000 092 L5 [IeED 15 | 1008 092 L35 8013
L ) JO %1 29 o9 |2 ) 091 |2
T 030 050 23 o3 w090 2 o3 1090 2
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