ZIP MODULE INDEX

(1/8/99) LAST
DATE PDF LAST
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 CCMO05 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 CCMO08 1/25/99
SQUID FEEDBACK POLARITY (3-6) 1 CCMO09 1/25/99
SQUID FEEDBACK MONITOR (3-7) 1 CCMO10 1/25/99
SQUID FEEDBACK LOGIC (3-8) 1 CCMO11 4/1/99
SQUID ZAP CONTROLL (4-1) 1 CCM012 4/2/99
QET BLOCK DIAGRAM (5-1) 1 N/A N/A 3/25/99
QET FRONT END (5-2) 1 CCMO15 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 CCMO003 4/1/99
QBIAS FRONT END (7-1) 1 CCMO16 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 CCMO19 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 CCMO024 4/2/99
DAC 5 VOLT REFERENCE (12-5) XK 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 CCMO07 4/6/99
BUFFER FILTER (12-9) 1 CCMO17 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 CCMO18 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 CCM004 1/25/99
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File Name: ZIPDECODING.xls Section and Subsection decoding for ZIP Electronics board 13 May 1999
Wayne Johnson

PART 1: SECTION, SUBSECTION DECODING PART 2: CSR SUBSECTION OUTPUTS vs DATA BUSS BITS
SECTION SUBSECTION SUBSECTION |section/subsection
DAC/CSR name IDAC/CSR NAME address section decoding Sense Bias CSR Squid CSR Squid Driver CSR  LED CSR QCSR CSR5 Module ID
Module Info ID xx00 zip logic Data Bit Data Bit
section 0 RESET XXOF zip logic BDO EXT_ENA_A FB_C/O_SQ_A CHA_GAINO WIDTH_0 Q_O_GAINO TRIG_ENA Serial Number bit 0 BDO
Sense Bias DAC DAC O Sensor Bias A Xx1A zip logic BD1 EXT_ENA_B FB_C/O_SQ_B CHA_GAIN1 WIDTH_1 Q_O_GAIN1 Serial Number bit 1 BD1
section 1 DAC 1 Sensor Bias B xx1B zip logic BD2 EXT_ENA_C FB_C/O_SQ_C CHA_GAIN2 WIDTH_2 Q_O_GAIN2 Serial Number bit 2 BD2
DAC 2 Sensor Bias C xx1C zip logic BD3 EXT_ENA_D FB_C/O_SQ_D CHA_POLARITY WIDTH_3 Q_O_POLARITY Serial Number bit 3 BD3
DAC 3 Sensor Bias D xx1D zip logic BD4 HEAT PULSE.A  SQ POL_A - CHB_GAINO WIDTH_4 Q_I_GAINO Serial Number bit 4 BD4
Squid Bias DAC  DAC 0 Squid Bias A XX2A Zip logic BD5 HEAT PULSE B  SQ POL_B_- CHB_GAIN1 WIDTH_5 Q_I_GAIN1 Serial Number bit 5 BD5
section 2 DAC 1 Squid Bias B xx2B zip logic BD6 HEAT PULSE C  SQ POL_C - CHB_GAIN2 WIDTH_6 Q_I_GAIN2 Serial Number bit 6 BD6
DAC 2 Squid Bias C xx2C zip logic BD7 HEAT PULSE D  SQ POL D - CHB_POLARITY ~ WIDTH_7 Q_I_POLARITY Serial Number bit 7 BD7
DAC 3 Squid Bias D xx2D zip logic BD8 TEST_ENA_A CHC_GAINO RATE_O Q_O_ENA Board Version bit 0 BD8
Squid Lock DAC  DAC 0 Squid Lock A XX3A Zip logic BD9 TEST_ENA B CHC_GAIN1 RATE_1 Q_I_ENA Board Version bit 1 BD9
section 3 DAC 1 Squid Lock B xx3B zip logic BD10 TEST_ENA_C CHC_GAIN2 RATE_2 Board Version bit 2 BD10
DAC 2 Squid Lock C xx3C zip logic BD11 TEST_ENA_D CHC_POLARITY RATE_3 Board Version bit 3 BD11
DAC 3 Squid Lock D Xx3D zip logic BD12 ZAP_ENA_A PRE_INT_MON_A CHD_GAINO RATE_4 LED_1_ENA Board Type bit 0 BD12
Squid Gain DAC  DAC 0 Squid Gain A XX4A Zip logic BD13 ZAP_ENA_B PRE_INT_MON_B CHD_GAIN1 RATE_5 LED_2_ENA Board Type bit 1 BD13
section 4 DAC 1 Squid Gain B xx4B zip logic BD14 ZAP_ENA_C PRE_INT_MON_C CHD_GAIN2 RATE_6 LED_CTRL_O Board Type bit 2 BD14
DAC 2 Squid Gain C Xx4C zip logic BD15 ZAP_ENA_D PRE_INT_MON_D CHD_POLARITY  RATE_7 LED_CTRL_1 Board Type bit 3 BD15
DAC 3 Squid Gain D xx4D zip logic
Squid Driver DAC  DAC 0 Squid Driver A XX5A zip logic
section 5 DAC 1 Squid Driver B xx5B zip logic Register outputs Register outputs Register outputs that Module Info ID bits
DAC 2 Squid Driver C xx5C zip logic that are PLAIN text that are BOLD text arebold and italized are read only.
DAC 3 Squid Driver D xx5D zip logic are outputs of the are outputs that text are outputs that These are shorts
Q Driver DAC DAC O Q O Driver Xx60 zip logic latching register: are pulses from are pulsesfromlogic to +VCC or GND to
section 6 DAC 1 Q | Driver Xxx61 zip logic logic #2: logic #3: #4: chargeamps.vhd set the condition
DAC 2 Test Voltage xx62 zip logic |csr_logic3.vhd | |ziprelay2.vhd |
DAC 3 zip logic
Q Bias DAC DAC O Q O Bias XX70 zip logic
section 7 DAC 1 Q I Bias XX71 zip logic PART 3: GAIN AND POLARITY DECODING MATRIZ
DAC 2 LED Bias XX72 zip logic
DAC 3 Zap Voltage XX73 zip logic POLARITY 2 1 0 GAIN
unused 0 0 0 0 1
section 8 to D 0 0 0 1 1.43
CSR CSRO Sense Bias CSR XXEO zip logic Data bits to the 0 0 1 0 2
section E CSR1 Squid CSR XxE1 zip logic DACs set the output 0 0 1 1 5
CSR2 Squid Driver CSR XXE2 zip logic voltage level 0 1 0 0 10
CSR3 LED CSR XxE3 zip logic 0 1 0 1 14.3
CSR4 QCSR XXE4 zip logic DAC output voltage calculation: 0 1 1 0 20
CSR5 CSR5 XXE5 zip logic Vout=Vrefl +( (Vrefh-Vrefl) * N)/4096 0 1 1 1 50
Test Test Pulse XXFF zip logic N=is digital code in decimal 1 0 0 0 -1
section F 1 0 0 1 -1.43
1 0 1 0 -2
The Module is The SECTIONS are[The SUBSECTIONS Outputs are 1 0 1 1 -5
decoded from decoded from bits |are decoded from from logic #1: 1 1 0 0 -10
bits 8 to12 of the 4 to 7 of the bits O to 3 of the zip_logic3.vhd 1 1 0 1 -14.3
address bus address bus address bus 1 1 1 0 -20
1 1 1 1 -50
NOTE: LED_CTRL_1 LED_CTRL_0
ALL SIGNAL NAMES ARE HIGH TRUE 0 0 OFF
0 1 SINGLE
1 0 MULTI
1 1 ON




File Name: ZIPDECODING.xls Section and Subsection decoding for ZIP Electronics board 13 May 1999
Wayne Johnson

PART 5: Module Address decode vs. slot number PART 4: CHIPS AND DECODED OUTPUTS TO ZIP BOARD CIRCUITS
Address Slot Number These are the names of the chips, the project name that the code is found in
XxX0 0000 XXXX XXXX 00xx 0 and the outputs by name that they decode for the ZIP board
XXX0 0001 XXXX XXXX 01xx 1 project name:chargeamps project name: zipchips project name:ziprelay2 project name: addrlogic
XxX0 0010 XXXX XXXX 02xx 2 CHARGE AMP CSR_LOGIC3 ZIPRELAY2 ZIP_LOGIC3
XXX0 0011 XXXX XXXX 03xx 3 qo_gain_1 qo_ena chA_gain_1 moduleid
XxX0 0100 XXXX XXXX 04xx 4 qo_gain_10 gi_ena chA_gain_10 sense_bias_dac
XXX0 0101 XXXX XXXX 05xx 5 qo_gain_1_143 led_1_ena chA_gain_1_143 squid_bias_dac
XxX0 0110 XXXX XXXX 06xx 6 qo_gain_2_5 led_2_ena chA_gain_2_5 squid_lock_dac
XXX0 0111 XXXX XXXX 07xx 7 qo_gain_1_2 ext_ena_A chA_gain_1_2 squid_gain_dac
XxX0 1000 XXXX XXXX 08xx 8 qo_gain_143 5 ext_ena_B chA_gain_143 5 squid_driver_dac
XXX0 1001 XXXX XXXX 09xx 9 qo_pol_pos ext_ena_C chA_pol_pos q_driver_dac
XxX0 1010 XXXX XXXX 0AXX 10 qo_pol_neg ext_ena_D chA_pol_neg q_bias_dac
XXX0 1011 XXXX XXXX 0Bxx 11 gi_gain_1 fb_clo_sq_A chB_gain_1 sense_bias_csr
XxX0 1100 XXXX XXXX 0Cxx 12 gi_gain_10 fb_cl/o_sq_B chB_gain_10 squid_csr
XXX0 1101 XXXX XXXX 0Dxx 13 gi_gain_1_143 fb_clo_sq_C chB_gain_1_143 squid_driver_csr
XXX0 1110 XXXX XXXX OExx 14 gi_gain_2_5 fb_clo_sq_D chB_gain_2_5 led_csr
XXX0 1111 XXXX XXXX OFxx 15 gi_gain_1_2 test_ena_A chB_gain_1_2 q_csr
Xxx1 0000 XXXX XXXX 10xx 16 gi_gain_143 5 test_ena_B chB_gain_143_5 csr5
XxX1 0001 XXXX XXXX 11xx 17 gi_pol_pos test_ena_C chB_pol_pos w
XxX1 0020 XXXX XXXX 12xx 18 gi_pol_neg test_ena_D chB_pol_neg rst
XXX1 0011 XXXX XXXX 13xx 19 zap_ena_A pre_int_mon_A chC_gain_1 testpulse
XxX1 0100 XXXX XXXX 14xx 20 zap_ena_B pre_int_mon_B chC_gain_10 buffer_read
XXX 0101 XXXX XXXX 15xx 21 zap_ena_C pre_int_mon_C chC_gain_1_143 buffer_write
zap_ena_D pre_int_mon_D chC_gain_2_5 moduleselect
heat_pulse_A trig_ena chC_gain_1_2
heat_pulse_B led_pulse_out chC_gain_143_5 sense_bias_csr_ena
heat_pulse_C clockena chC_pol_pos squid_csr_ena
heat_pulse_D chC_pol_neg squid_driver_csr_ena
sq_pol_A_pos READ ONLY INFO chD_gain_1 led_csr_ena
sq_pol_A_neg module configuration chD_gain_10 q_csr_ena
sq_pol_B_pos chD_gain_1_143 csr5_ena
sq_pol_B_neg chD_gain_2_5 NOTE:
sqg_pol_C_pos chD_gain_1_2 These _ena outputs
sq_pol_C_neg chD_gain_143_5 are for test purposes
sqg_pol_D_pos chD_pol_pos and have no
sq_pol_D_neg chD_pol_neg functional connection
clockena moduleaddr to the board
clockena
CONTROL INPUTS FROM ZIP_LOGIC
sense_bias_csr sense_bias_csr squid_driver_csr
squid_csr squid_csr moduleselect
q_csr q_csr
csr5
led_csr
moduleid
testpulse testpulse
CONTROL INPUTS FROM CSR LOGIC3
trig_ena
CONTROL INPUTS FROM OTHER SOURCES
read read read read
write write write write
rst rst slot(4 downto 0)
poweron poweron poweron addr(15 downto 0)
trigplus_minus trigplus_minus




This file is named Backplane Pinout.xls
and can be found at
Network Neighborhood\Entire Network\Microsoft Windows Network\Fnal\PpdserverI\ETT.PPD\PROJECTS\Ett_ES\CDMS\crates\backplane\user manual

50 Pin D Connector 48 Pin DIN Connector 25 Pin D Connector Slots 1 thru 20 Slot 21
Detector I/O 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 12 thru 20
[Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View]
P33
Pin Pin Pin Pin Row A Row B Row C Pin Pin Row A Row B Row C Row A Row B Row C
# # #
50 Qi Feedback 17 FEGND FEGND /Aux Heater Power+ FEGND Volts Volts Volts spare Volts Trigl-
33 FEGND FEGND Aux Heater Power-| FEGND Volts Volts Volts spare Volts Trigl+
49 FET Temp+ 16 Qi Drain FE +15 FE +15 FE +15 Volts Volts Volts 5 Volts Volts spare
32 FEGND FEGND FEGND FEGND Volts Volts Volts 5 Volts Volts spare
48 FEGND 15 Qi Bias 5 FE -1! FE -1! FE -1! 5 DGND DGND DGND DGND DGND DGND
31 Qi Source 6 FEGND FEGND FEGND 6 DO DGND D8 D DGND D8
a7 FEGND 14 FEGND 7 FEGND FEGND FEGND 7 D. DGND D9 D DGND D9
30 Qo Feedback 8 AGND AGND AGND AGND 8 D DGND D. D. DGND D10
46 FET Heater- 13 FEGND 9 A15+ A15+ A15+ FET T SENSE 9 D: DGND D. D DGND D
29 FEGND AGND AGND AGND AGND D4 DGND D. D: DGND D.
45| FET Heater + 12 Qo Drain A15- A15- A15- LED Vmon D! DGND D. D5 DGND D
28 FEGND AGND AGND AGND AGND DI DGND D. D6 DGND D14
44 FEGND 11 Qo Bias 10Hz+ AGND VARIABLE+ LED Imon D DGND D. D7 DGND D
27 Qo Source 4 10Hz- AGND VARIABLE- AGND 4 DGND DGND DGND DGND DGND DGND
43 FEGND 10 FEGND 1kHz+ Spare Trig+ SQUID D A0 DGND A A0 DGND A
26 LED 2 1kHz- Spare Trig- AGND Al DGND A Al DGND A
42 LED1 9 FEGND SQUID C 7 A2 DGND A10 A 2 DGND A10
25 FEGND AGND 8 A DGND A1l A DGND All
41 FBoutC 8 SQUID Bias C NOTES; SQUID B 9 A 4 DGND A 12 A 4 DGND A 12
24 FEGND AGND 0 A5 DGND A A DGND A
40 FEGND 7 QET Bias C 1 |Revision 10/23/97 changed 48 pin contacts C13,C14,C15 and C16 SQUID A 21 A 6 DGND A 14 A DGND A 14
23| SQUID Bias D 2 |Revised view of 50 Pin and 25 Pin connectors to show AGND 22 A7 DGND A 15 A 7 DGND A 15
39 FEGND 6 FEGND proper Orientation on 4/7/99 Qo Out DGND DGND DGND DGND DGND DGND
22 FBoutD 3 10 Layer Backplane AGND 4 Read DGND Write Read DGND Write
38 QET Bias D 5 FEGND Qi Out DGND DGND DGND DGND DGND DGND
21 FEGND 6 5 Volts 5 Volts Volts Volts Volts Volts
37 FBout A 4 SQUID Bias A 7 5 Volts 5 Volts Volts Volts Volts Volts
20 FEGND 8 5 Volts 5 Volts Volts Volts Volts Volts
36 FEGND 3 QET Bias A 9 [ Local Address A4 | Local Address A3 Volts Volts Volts Volts
19| SQUID Bias B 30 | Local Address A2 | Local Address Al | Local Address AO Volts Volts Volts
35 QET Bias B 2 FBout B 1 DGND DGND DGND DGND DGND DGND
18 FEGND 2 | 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 5/17/99 Page 1 Merle Haldeman: Printed 5/17/99
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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

FEGND

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

CONNECTOR
MOUNTING
HOLES

48 PIN VME CONNECTOR

10HZ+

10HZ-

*

1KHZ+

*

1KHZ-

*

*

25 PIN B TYPE CONNECTOR

(P3-7
(P3-38
(P3-9

LED_IMON

LED_VMON

FET_T_SENSE

*

CONNECTOR
MOUNTING
HOLES

96 PIN VME CONNECTOR

Ps(PLA- 32

(P4B- 32
P (PLC- 20
P (PLC - 21
Pe(PLC- 22
Pe(PLC- 32

BUSSED_SPARE_1

BUSSED_SPARE_Z

*

Al3

*

ALL

*

Al5

*

SYNC_OUT

*

*

*

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. NG,

REV

SCALE

SHEET 1-1




/ 4; 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0T NAME CHANGE TO MATCH BACKPLANE 777799 ROV
_pio PFELS
> -
LS MFELS
[ [
P/A- 10 -
P2A- 17 =
-
P/B- 10 -
P/B- 1/
P/B- 17 -
STEET
=S
P/C-10 - NAME DATE
P2C- 17 ORIGINATOR MERLE HALDEMAN 10/8/98
AUND DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FEGND
FERMILAR PPO/ETT/ES CDMS (E-891)
/1P MODULE
P/, BACKPLANE POWER CONNECTION
SIZEIFSCM NO. DWG NO. REV
A
SCALE SHEET 1-7




/ J 1
REVISIONS
F)Z+ REV DESCRIPTION DATE [APPROVED
0 | NAME CHANGED TO MATCH BACKPLANE  [7/27/99 | BOM

(96 PIN CONNECTOR)

(PLC-5 >

(puC- 14
(PuC- 23>

(PuC- 25
(PuC- 31>

GND

GRD

PLB-/5
S

P4LB - 31

NAME DATE
ORIGINATOR MERLE HALDEMAN 10/8/98
DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED

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

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
FONDSTABLE
PULSE
SOUID ZAP CONTROL (4) (1)
o MISC
TEIEE o [rmmR  meowa|l ueows
ZEORS 5 |zpowe  ameoas 3 zaeoas
s s R Ty LEGENDS & UNUSED
A 1 TENAT ZAPENADL 3 ZAP_ENAD
VY VN IR CONNECTOR PINS
2ap_cap| AL 28P_TAP. —
ET
Size
B DRIVER (1O ERTET e vy WP
T 4 = eE] fo.0ose s3Jro_cuose s oosan 1o | o0.0an10
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3 oAt  GAIN.2.
d 4 9 5 SOUID A CATANIS 6 o as cocanto | o cAmAz
B = 3 CHAGANLIE 2{gup y 143 — Q0_GAN_143.5 00_GAIN.143.5
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R33 — ANAN— Rk
100K 274
Ny RiB F32K FEGND R31
FEGND
FEGND
FEOND I ON 5| |car s
1 1000pF | |
034 | |
1000pF | [CAP_MICA
-0
SDZL0DE |+ s
=1 o
103
N1 TRIM_CAP ~| Y
3-8(28) ™ l i
0.25-0.7pF _
B
s s FET SWITCH Re2
N L FETB
3-8(2B) 249
R32
100K 21 0.1uF
FEGND
U6 OFFSET_ADJ
FEGND
108 N
U]]]]]D 1 EXT_TEST_INPUT » z
3-4(LB) 3 =
CLCA410AJE
108 | TEST_ENA R35
3-4(LB)
2
_lcie
0.1uF
STATE TABLE Flm
FET'S AMPS
FB_0/C E] U4 U6 u7 U8
Low 0 c E D 3
HI C 0 D £ D
0 = OPEN C = CLOSED
E = ENABLE D = DISABLE
+50 +50 +50
102
. . ALo . . . (WLA . . REA o . . L2 o . NN . .
T BLM21A102S 274 BLM21A102S 274 BLM21A102S 274
+| cse 3 +| 59 19 s +| o (32 +| 50 17 68 +|cs6 12 +| 57 2 70
8 7 7
/ITM 0.1UF /JTM 01UF LN /ITM 0.LUF TM 0.1UF oo N ue TA\M 0.1UF /I\HUF 0.LUF ook NL
S b >
pt Vo~TLCL28AE pt V—TLCL10AE pt VoTLC402AE
+| (95 C7 FEGND  +| (58 €20 71 4 +| C4l (33 Fegnp + C51 (18 CoL 4 +| C47 C13 FEGND  +[C53 C25 C61 4
1uF
0.1uF 01uF 0.01uF 0.1uF 0.1uF 0.010F F U 0.1uF 0.01UF
101 . 1 /I\LJUF ALl /J\AMF s /I\LJUF o ?UF Lt /14\7% RL3 /IA\WF
LD M BLMZ1A102S
T v BLMZ1A102S 274 BLMZ1A102S 214 274

-50

-50

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
FERMILAR PPD/ETT/ES (OMS (E-891)
/1P MODULE
SQUID FEEDBACK INTEGRATOR
SIZE[FSCM NO DWG. NO REV
| |
SCALE | [SHEET 3-5

J




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
SELECTION 222
Uil
274
1 SQUID_POL_NEG LA
_POL_ 228
o 3-4(LA) 1 /7TFEGND
o) - o FEEDBACK
2 P N B n RL0 104
- 5 FEEDBACK 1
FEGND T—7—o . v+ : o 4
103 1 SUM_AMP_OUT bl ol B L 3-4(2B)
3-52D) CLCLOZAJE
0 1 SQUID_POL_POS 9 | ~~ALo
3-4L(LA) R B.| /7FEGND R24
TELEDYNE RELAY 722 274
FEGND
+50
L9 R&
L 4
BLM21A102S 274
+| o (10 +| 56 (21 69
T [odr Toe 01uF ~ [0.0LUF +7 U10
[ 4 4 L L L J
/l V}mosz
+[ 05 (11 FEGND _+[CS2 (22 C60 .
T [ oLr Tour 01uF 0.01UF
L7 R12
SR ® ® @ @ ®
J BLM2LAL02S 274
-50
NAME OATE
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
SQUID FEEDBACK POLARITY
SIZE|IFSCM NO. OWG. NO. REV
B
SCALE SHEET 3-6

) |




$

1

104

[ D>

3-L(LA)

03

Illii———l——wa“ .
3 LLA) BLM21A102S

+50

-50

MONITOR SELECTION

7
V>U8
~TLCL10AJE

106 RLS
1 FEEDBACK_SEL R —e
3828 % AMPLIFIERS
e
“Todur
/77
FEGND ug
. CLCL10AJE
I
i 1 FEEDBACK 6 3
3-6(2B) 10K 2
OFFSET_ADJ
(23
0.1UF
FEGND
RL3
107
249
1 V_GAIN_OUT_SEL T}\/\/_‘ MONITOR 1
- 3_L(2B)
3-8Q2A) 9
10
“Tolur
101
1 V_GAIN_OUT <
3-4L(4B) 10K
FET'S AMPS
FR 0/C U3 Ut U6 U7 U8
LOW 0 C E D F
HI C 0 D F D
0 = OPEN C = CLOSED
F - ENABLE D = DISABLE
+50
L3 R7 ’]\ L10 R6
R ' ' NNL—e ® ® a1 ¢ ¢ N\N\— ®
BLMZ1A102S 274 RLM21A10ZS 274
+ 36 (28 +| 042 C8 (66 +|38 (30 48 (14 (67
—_— 7 R
[ [otuF D JoloF Jo01uF LU T Jodur e ot oot
+
[N ® ,J: ® ® ® > ¢ ® /l ® ®
v,
+| 37 (29 FEGND +|C43 09 (62 CLCA10AJE +[c39 (31 FEGND (L9 (15 (63
AT~ K AT~ AT~ S ~
47UF 0.1ur LR 0.1UF 0.01UF IUF 0.1UF L0 0 1UF 0.01UF
L5 R3 L8 R7
® ® ® ® B ® ® ® L
274 J BMzIAL02S L

-50

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
SQUID FEEDBACK MONITOR
SIZE[FSCM NO. DWG. NO. REV
B
SCALE SHEET 3-7/

/,

3




1

LEVEL TRANSLATOR

INPUT 0 +5

OUTPUT [ +5 -5

+50D
R29
10K
Ul
L 3 FET.A 1 S
o z v LD
I L U1 C04070BCM
0 1UF )ED
VS
5aD
' _lcs 7 CDLOTOBCM : UL 07
2 FEGND —1757 oF — L TRIM_CAP 1 [E:::>
o 3-5(40)
CD4070BCM
oL
MMBTLLO3LT1 R30
1.0K U1
B\ 106
10 FET.B 1 [E:::>
3 -50D 1 7 3540
C04070BCM
R36
£.99K
-50D

V_GAIN_OUT_SEL 4

105

3-7(4B)

0

104

R37
. 1 FB_CLOSE
3-4(LB) Yoo
+50D
Uz
8
10
9
CD5070BCHM
Uz
1 PRE_INT_MON 12
101 I 11
3 L(LA) 13
CD5070BCM
AUND
+50D
R28
1.0K
14
7 Uz
00
01uF
Vs
- CD4070BCM
20

AYN D

NOTE: Ul POWER SHOWN ABOVE

FEEDBACK_SEL 1
3-7(4B) @

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

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

/1P MODULE

SQUID FEEDBACK LOGIC

SIZEIFSCM NO.

B

OwG. NO

REV

SCALE

SHEET 3-8




1

U3 7805C
V1SPFE
1:_________3_ INPUT  UTPUT
COMMON
2
FEGND

CDLO70BCM

FEGND
250 MILLI SECOND
MONOSTABLE Us
PULSE 08 i |2
1 ZAPENA_A 17y
LD u .
2160 13 G|
CD4070BCM o MTDF1P02HD 102
FEGND 6L ZAP_ENA_A 1
2-107F)
us 2o
0 . —
I — A 4 2 |
> .
2100 ,,,,_6) G |
C0L070BCM
D MTDF1POZHD
FEGND 8 |7 ZAP_ENAB 1
2100
us un

1010 ZAPENAT

T

S

£\ 10 le—B—
9

D G||_

REVISIONS

REV DESCRIPTION DATE |APPROVED

2-100)
(D&070BLM D |8_ ,MTDFLPOZHD 104
FEGND ZAPENAC 1T
2-107D)
us Uz %
107 —
N L ENA- 1y
3 L -
2-136) Z G|
CD4070BCM D MTDF1P0ZHD
cEonD &l ZAP_ENA_D 1
2-1070)
RG
LoK VISPFE
1 L2 R2
Uk e BUALoss | 1
5 8 214
2 [~ F sapy 0L 3 +| ©
106 R3 6 Vo1 T UL
L_ZAP_DAC 3 %53[38 2-107C-F) g 1UF 4IUF *
2-1(50) 1.0K REVISED 1/11/99 BRUCE MERKEL
(T1363Cs8 Vo s NAVE
DATE
7 mecap o B4 o FEGND 2] O " VERLE HALDEMAN 11/17/96
@]]]]ID ORIGINATOR
01uF o 21066 Lo LTF BRUCE MERKEL 1L/17/98
ZENER Lt B DRAWN
BLM21A102S 274 CHECKED TOM CRENNA 1/6/99
FEGND
MMSZL688T1 5 VISNFE APPROVED
D2
ZEAN7ER 0.022¢ FERMILAB PPO/ETT/ES CDMS (E-891)
FEGND /1P MODULE
FEGND SQUID ZAP CONTROL
SIZE|FS[M NO |DWG NO REV
SCALE | [sHEET /4, -1




L 3 | / 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
0 UNDER DEVELOPMENT 1-20-99
QET_SEL 26
— Uz8
2_1(LE) |I'iiiiii EXT_TEST_INPUT 9 EXT _TEST_INPUT
(100 ms) 5
HEATER_PULSE _A >— EATER-PULSEL
2-1020) 1 2-130) || EXT_ENA_A 1 |EXT_ENA_A
3 | OFET_DAC_1 s 2-130) || EXT_ENA B 2 |EXT ENAB
@ET,DA[,A[@_ _DACL _ _ENA_ _ENA_
QET_BIAS A |11 DQET_BIAS_A )
(100 ms) 2160 2-130) || EXT_ENA.C 3 |EXT_ENA_C [@2 HEn
HEATER}ULSLBD_GHEATER,PULSE,Z 2-160) || EXT_ENA.D 4 [EXT_ENA_DQET_BIAS B [12 OFT BIAS B [@H@“
2-1(26)
QFT_RIAS C (13 QET_BIAS_C
e T-DAC S[Ey——] UET-0AC-2 QET_2 | 2 5 |aias A M 2100
. 6 |BIAS.B  OET_BIAS.D |14 GET_BIASD )
2-1(50) 2-13F)
VOLT_LOW_5V 7 _{BIAS C [@
7 8 |BIAS.D
_SREF
MSREF 10
[
QET_SEL
(100 ms)
HEATER,PULSE,[|Z>>_5 HEATER_PULSE_1
7-1026) ; T
@ET,DA[,[[@_ QFT_DAC_1
100 me 7-1(50)
ms 6
HEATER_PULSE_D >— MEATERPULSEZ
7-1028)
EJET,DA[,D[m_A QET_DAC_2 QET2 | 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
FERMILAB PPO/ETT/ES (DMS (E-891)
/1P MODULE
UET BLOCK DIAGRAM
SIZEIFSCM NO, DWG. NO. REV
B
SCALE SHEET 5-1

L, 3 ) > | 1




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
EXTTESTNPUT
5-1(4D) | )
I :
i NOTE. ALL DG5LON's ARE .
i SHOWN WITH LOGIC 0 INPUT 1
' 1l
L EXT_ENA_A Lot vz : o1
,
5-1(3D> Rb E S C/I'c D 9 E OET_RIAS_A 1
ué 499K ! DGS400N . 5-1(20)
: :
11 10 o 2 H
r
E 14 g{>: D 12 :
TLACTOLILSC H DG540DN :
105 i | ;
1 BIAS_A i Y our 2 | !
5-160 ' .
i :
QET_BIAS_FRONT_END_FILTER E :
: :
: .
| |
: .
L L EXT_ENA B E 20 Uz E
> _ENA | . ' 012
5-16m R9 L1 %‘/"C D 19 | OET_BIAS.B 1
ue RN DBS40DN : 510
N '
9 8 L u2 1
r L '
: 2 D 2 '
7LACTAL4SC ! DG5400N :
U8 ! '
106 R R '
1 BIASB 1 ouT 2
5-1G0
[t :
1
2 exrenac I 10 {>‘ u3 I
_ENA : H
5-1GD RLL o ) H 1013
LT S el 9 - QETBIAS C 1
U6 L99K DGE540DN : 5-1(20)
,
5§ 6 ] U3 1
Post 0w ;
TLACTOL4SC ! DG5400N '
U9 1 |
07
N L BIAS L ouT 2 : ;
5130 ] '
, ,
1 1
i i
QET_BIAS_FRONT_END_FILTER :
_ _ _ — ! ,
1 1
: i
: H
, :
, ,
1 1
: i
E |
~ LEXT_ENAD L2 {>‘ U3 ' -
5-1G3D) QLo+ 17 G/"C D 19 | OETRIAS D 1
Us 49K DGSLODN : ERTE)
3 4 V1 U3 H
r ,
Vo {>: D 2 H
7LACTA14SC ; DG5LODN ;
u10 i 1
108 ' !
N1 BIAS D 1y ouT —2 ; '
5-1G30) ! 1
| NOTE; ALL DGS4ON's ARE i
QET_BIAS_FRONT_END_FILTER """
: i
: H
- - - - e e e e cccccccc e e — - - - '
_5v FEGND
77
FEGND
V1SPFE V1SPFE s NAME DATE
5V + 4.TuF
us Py ORIGINATOR MERLE HALDEMAN 11/16/98
LM336-25V u T
8 . 8 LM?(”Z v e -V DRAWN BRUCE MERKEL 11/19/98
- Ub /ZEADJ RL 274 /Z ADJ u A oses CHECKED TOM CRENNA 1/6/99
12 B T
L < L p APPROVED
14 16 5 16 5
e TLATTOLASC . ‘v » e 1w » T J FERMILAB PPD/EET/ES CDMS (E-891)
03 - -
U~ THACTAIASC LF DG540DN 1uF 17 DG540DN 1uF -oREF x /1P MODULE
GND GND
OLF 7 l UET_BIAS_FRONT_END
JEACTAL4SE FEGND 368 {13518 reanp FEGND 306 {8 [13]15(18 peaup SIZE[FSCM NO WG, NO REV
FEGND FEGND FEGND C
Vel 77 VISNFE
FEGND FEGND VISNFE 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
E NOTE: DG4130Y's ARE !
- SHOWN WITH .
| LOBIC 0 INPUT !
107 | ! 101
1 VOLT_LOW_5V RS SIL U1 | QET_1 1
1 * ! SRS N ! B
105 - —PT0G4130Y I 5-13.)
13-7020) N L HEATER_PULSE_L (100 ms) i :
iiE ! 16 I064130Y |
1 ! !
2.1(50) ||||||||I 1 QET_DAC_1 : 14 g o D 15 !
! ut .
R4 511 ' U1 ' . 102
¢ IR U : - o >
106 . 50641 3DY !
13—7(25)' N L HEATER_PULSE_2 (100 ms) ! : 5-1(3.)
il | 2 DGABDY !
! I 1
2.1(50) ||||||||I 1 UET_DAC_ 2 ! 11 s 50 D 10 !
' U1 !
VISPFE
R1 R3
511K 511K
c3 I NAME DATE
N — - * — ORIGINATOR MERLE HALDEMAN 11/16/98
DG413DY
V- GND DRAWN BRUCE MERKEL 11/16/98
FEGND S&\ L . ™
FEGND CHECKED TOM CRENNA 1/6/99
2o FEGND APPROVED
T s FERMILAR PPD/ETT/ES CDMS (E-891)
L ZIP MODULE
vishFp  FEGND QET_SEL
SIZEIFSCM NO. DwG. NO. REV
B
SCALE SHEET 5-4

3 ) > | 1




1

0_AMP_IN

DISCRETE Q_AMPLIFIER

2-1(8A) i ------------------------ -

NOTE
EXTERNAL JFET IN REFRIGERATOR

PARASITIC C ACROSS 40 MEG | |
| 1PF |
6 U23 R3] O-AMP_FEEDBALK = Tt g |
Inpuf line +1LVA 453 2-1C1A) ! ! JFET
R3 fermination Q_FEEDBACK ____r_LW_L__ Fucol |
Q_DRAIN 40 MEG
53 Q_SOURCE 'y P N2 N | 11777 N R, . — |
U24 R4 Q_AMP_SOURCE | ' .
Q_AMP_OUT R N L L e e e
2 CAP_FILM €100
NAMP_REF HLAVAL £ N M) I L]
|:> 1 _REFOUT 5 — I
2-1(2R) ~1LVAL 3 1uF
™ ™
CERTOAMPLLY 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

Input line
RS fermination

453
uzs
2
NAMP_REF HLAVAL £
%REFOUT
2-1(2B) ~1LVA|L3
CERTAAMP14V

0_AMP_IN
2-1(8A) o L
1
NOTE |
DISCRETE Q_AMPLIFIER EXTERNAL JFET IN REFRIGERATOR |
PARASITIC C ACROSS 40 MEG | |
| LPF P
6 U2 R3y O-AMP_FEEDBACK :"“| }"“: g |
+1LVA 453 2-1C7A) ' ' JFET
- AN
o L FEEDBATK A rocor |
0_SOURCE * PN N 1] S R — . — |
6 OAMP_SOURCE | . v
Q_AMP_0OUT R N L L e e e
71 CAP_FILM| N Eo9qu - _ i
5 . -_
LuF o
™ ™
FEGND FEGND 0_AMP_QUT
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
GAMPIN | o
6-1338) .
:
:
06 '
D 1 +1LVA _ E
6-1(LB) T ; :
9 R12 : : :
10K : V15PFE E FEGND E
LTUF | ! :
RIS ' .
M Qe ' | | |
FEGND 6 T R36 : 1
R8 ! - 100 T :
2K H i R4 i
330F LTUF 2K ! '
| : 3 03 R%8 Q_AMP_OUT '
! MMBTI904 4 H
\ FEGND FEGND ' . 10K 1
'—_l - | :
o \N 2 . 03t ' z : '
PN4250 : & | H
‘/ I 33 O1uF ! ' NULLA .
464K : : uz :
3 ] ; 1 : NULLB s NOTE '
10UF LTuF 3 ! ' —N- 0_AMP_OUT 1 EXTERNAL JFET
FEGND 5 ; N+ 10 6-1(38) ! IN REFRIGERATOR |
e FlEEND FEGND /— . - : ADBLOJO {PARASITIC C ACROSS 40 MEG : :
: :
\ MPSALE Vs Rud ; 100 : PF b
RL7 €30 ' : R37 RS St R
15K ; ' o U '
LoopF - : 7'z : 0AMP_FEEDBACK 1 g | L T :
| : 6-1(38) -:" e FLsor
' RUL 1 H :
' 51 . : S H
R3 : ' u7 H ! i
FEGND 100 ; 04 | R O0PAG27GU : i ;
u— ksl Lo N/ steost | 22MEG : ! :
T~ -1 ! 1 04 | H ! '
5uF LIOF MMBTIS06 L [ :
03 1 ! \
c10 ZS ZENER 1 ' 1
v ! : 10K O_AMP_SOURCE 102 '
L70F ! 1 1 e
TEMIC|BZGO5C10 ' E 2o | il 6-1(38)
105 R29 : : CAP_FILM
DL e ! 1
6-1(4B) VA1 i ; INTEGRATOR
- 1 1
COMMON BASE COMMON COLLECTOR | 1
INPUT STAGE OUTPUT STAGE ! E
: PUSH PULL |
L VISNFE OUTPUT :
: DRIVER :
K '
1 NOTE 1
; S1 SHOULD BE SHORTED :
i WHEN THE PUSHPULL DUTPUT i
: DRIVER COMPONENTS ARE !
VISPFE VISPFE ! REMOVED. (6 RESISTORS, :
- 1z ; 2 DIODES, AND 2 TRANSISTORS) !
11 FEGND - O — :
FEGND VP uz LT 9
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-891)
/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 REV DESCRIPTION DATE |APPROVED
! U1 !
| ! 101
. 0G4130Y !
I QIBIAS . . 0I_BIAS 1
® . GO . ﬂ >
2-1(50) ! H N Do I ! 7-1(5R)
¢k : 9 :
T oawr ' !
/777 : :
FEGND ! |
N |
Q_BIAS_ENA R ! 5 o5 !
L ? - > !
2-102F) 10K l DG4L3DY  FEGND i
1 1
| I |
QOBIAS | 0GL130Y | Q0_BIAS 102
1 ] - 1
* ; s OO T TS ! (>
2-1¢50) _'—D: ! 2-1(5R)
1L | 16 |
T o i '
/77 : :
FEGND ! |
E 3 w1 2 .
UU_BIAS_ENA R2 ! TS5 ANOT !
: .- S .
2-1(2F) 10K : DGL13DY  FEGND |
: NOTE, |
! DGL13's ARE SHOWN WITH |
: LOGIC 0 INPUT !
VOLT_LOW_5V Nl |
V1SPFE
RS R3
511K 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
FEGND > o7
s FEGND CHECKED TOM CRENNA 1/6/99
HEN%Z ” APPROVED
i SLIK FERMILABR PPD/ETT/ES CDMS (E-891)
/1P MODULE
777
A OBIAS FRONT END

SIZE|FSCM NO.

B

DWG. NO

REV

SCALE

SHEET

/-1

7 |




1

LED PULSE CONTROL

LED CURRENT CONTROL

LED CURRENT SOURCE

[T a—— 5_|LED BIAS
"""" - U12
2-1(50 e "
LEDIENA 6 | LEDIENA LED_BIAS 1 2| ouT
I LED_ENA 6 LEDIPULSE 8 | LEDIPULSE LEDL FUR-SOR
2-1(2F) u13
|| LED_PULSE OUT 5 [LED_PULSE_OUT LED2ENA 7 | LEDZENA LED_BIAS_? 21N ouT
2-1(2F)
[ LEDZ_ENA 7 LEDZPULSE 9 | LEDZPULSE LED2 FUR-SOR
VOLT_LOW_5V
2-1(2F)
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
I

8-1(4LA)

105
I

8-1(4A)

107

LED_PULSE_OUT

Ip

MMT74HCOBM

I

8-1C4A)

MM74HCOBM

)
/-

B-1(3R)
R3 104
LEDLENA 1 D
0
10K
2 LEDIPULSE 1 o
0 >
10K 8-1(2R)
i LED2ENA oL
o >
0
10K 8-1(3A)
R LED2PULSE 07
o >
0
10K B-1(2A)
VCC
Ul
MM74HCO8M
Ul
MM74HCO8M
MM74HCO8M

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

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

LED PULSE CONTROL

/1P MODULE

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

<>D]\/[[AA
3
102 Us 4
> ’ t L
8-L(2AB) NS 5
R18 -
RIS + ,_21N 3
10K _ Z R R ouT
10K L 0pAc276U
INALOSKU .
SENSE>
A <>DW[EAB
Ao
V15P V15P
DIVCCAB
- L &
BLMZ1A102S BLMZ1A102S
RL R7
Py — N\ —0
274 ” 274 .
cie | +| ar | 4| wor
1UF | ™ ! G T
>
INALOSKU
7 _ 1
20 ] AUND f S At AL
W [ e T
R2 RL
Py — N\ —0
27\@ 27‘4
L2 oveenn
L6 BLM21A102S
BLMZ1A102S
VISN V1SN

>

REVISIONS
REV DESCRIPTION DATE [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
REV DESCRIPTION DATE [APPROVED
vee
visp visP
R3 1 vee 4
20
3 o [/ [sV;
VisP
I‘ 0.10F R3L . S .
§ : 1 us 16 2 Us
Ao LT 4 ~ s
Ve vID AhD €33 CAN-=10 2 |y i 118 AGND
O camao 5 [am AouT| 2 I' L8 DAIN-L 4 1Az 1vz 8
) ; Do o>
[ 2-102F-B) o LnE Tiur GAN-Z_0r_5 6 {13 3 A
|f?> 1 GAIN-1 5 [BIN BOUT| & uts GAIN=Lor_1.43 Ll EYVA 174 H2
2-12F-B) | 16 ABND GAN=143.005 115 2
m§ 1 GAN_2.S 7 low o o> Ut 6 Vi Voo GAIN=1or2 Bloaz 2v2 L
[ 2-12F-B) o POLARITY=INVERT 15| 53 318
102 3 |aw Al 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 ol
11 |EN EOUT [12 76
AGND oN
A FOUT 15 2 {on {>o-|:|—o[> LT 6 MM74C26LWM |10
MC1L5048
13|MODR  TTL/CMOS A
MODE SELECT 1t |em £our| 12
VSS >0 4 >
8 14 [FN FOUT |15
AGND v MCLLS04B
GND
5V TO 15V LEVEL SHIF s brood 1 evos
MOBE SELECT
1 GAN.143.5 vss
o8 | . 1 GAIN 172 8
= 1 P’DjL(AiFR{'?)Y NEG
o[ D7 AGND , , . ,
1 POLARITY_POS
o[ MRS T0 15V LEVEL SHIFTER ) o 5
5V BATSUWSS  garsacu]3 ZBATSLOW
1]
! 1
2 2 1, 143, 10, 143
0z
AGND
BATSACW AGND AGND
09 3
BATSLCW o
DRIVER INPUT oo N
k29 5 SETA VAGND
9 v oA 4
= 1 MONITOR 3 ) ) e AGND AGND 2 2K 0805 01% 6RS] A{—_VAGND
- ~ AGND 03 ZEE S, e 13
2-168-0) Z Iy BATSLCW 1IRS[B 2~
n R21 2.5 20, 50
Milich — e A GAN SELECT RELAY 2 OR 5
e ADB27R TRIA 332K 0805 01% L ABND
ol 0SZE-ML2-DC12v
0805 01% R23 T
131 | 33F 499 R2L R2S
0805 0.1% AGND
1, 143,25 - 499 0805 01% 499K 0805 01% 47
R16 " AGND
veos 015 ORIVER OUTPUT
357 st
A1 5 5t uL3 UL
R20 68K 0805 01% 6RSTA 01 BATSLSW : T 2 4 Rz DRIVEROUT 1
715 9 SEB 1 Z i o5 2-1(6B-G
0805 01% RL7 alp B 13 g
= 0PAG2TGU L BUF63LF RES-1W-SMT-2512
357 0805 0.1% | 2Rsf+ T- 15 3
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%
R19 11 : =N
511 RELAY U2 POLARITY P TIONAL CAPACLTCR [ u3
0805 0.1% SET INVERT ALUE TO BE_DETERMINED £ ST st
AT TIME OF TESTING 1 12,10, 20 1SE[+ st1- 16
RESET NON-INVERT F NEEDED, AVX 12083A101IATMA 5 SETA V7 AGND
Lo _TRIMA v CMA 4 GAN SELECT RELAY 1 OR 2
TRIMB 28 E—LSZE Q ¥ AGND
- v __ve 13
N 6 332K 089S D1% L35 103 5 RSB 2~
VEROPE—030] [opr . 5. 143 2RS[+ RYT- 15
ADBIZIR P AAD 3 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 2 STAGE 1 STAGE 2
10F ar [YNUB RELAY U4 | RELAY UL [ RELAY U3 GAIN
A
V- SET SET SET 1
D829.R 018 At 4] 010 , DPABZIBY SET SET RESET 143
SET RESET SET 7
Luf LTUF
Lt o SET RESET RESET 5
[SE] m
— e r\mBLleAIDZS . RESET SET SET
10 10K VISN VISN RESET SET RESET 143
visp RESET RESET SET 20
Visp visp
FEGND L2 g L1 RESET RESET RESET 50
05 BLMZIAL02S NAME DATE
1 OFFSET RE 2 BLM2IAL0ZS 274 BLM2IALOZS NDTE: ALL RELAYS ARE SHOWN IN THE RESET STATE Ao —— e
FOR PROPER GAIN MAKE SURE OUTPUT
Z1e o I 7 g Lt 7 = ] 5 IS ORIVING A 50 OHM LOAD DRAWN BRUCE MERKEL 11/10/98
0.1uF LT
e § =2 P 470 Uty CHECKED TOM CRENNA 1/8/99
W e oeznn . >BUF63LF APPROVED
[@2] 4| o
ALNO 3 FERMILAB PPD/EET/ES (OMS (E-89D)
e wr D W wn 1P MODULE
7 ® 2 DRIVER
b BLMZIAL0ZS 774 BLMZTALOZS TZEFSCM NO OWG. NO TF
OFFSET AMPLIFIER visn Vil 0 1
ScaLE [ [sieeT 10-1

?

1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
TO LI TECH
A | T1357CS8 FOR FASTER RESPONSE b/ 28795 MHALDEMAN
ALSO ADDED TWO 47uF CAPS TO BYPASS
o1 VARIABLE i EXT_TESTINPUT 1 it
AN I - _ _ 1
V4 m * ' 7 1.0 Wb )
o 2-1(5G) ‘
(3
—L 70pF
, —
3
T1357CS8 i
FEGND
1 VARIABLE 5 &
I> ENA Y2 Y ®
2-1(50) 10K 1.0K
FEGND
-1
V15PFE
(YN
® ®
27 4
+| L4 _La
— U1
T 0 1UF /
L TUF TS
J? * " LT1357CS8 AT DATE
.| e reon B f 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 FERMILAR PPOD/ETT/ES CDMS (E-891)
/1P MODULE
NOTE. FOR HIGHER SPEED USE A LT1363CSS 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
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
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
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
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

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




REVISIONS
(MODIFICATION? BUFFER_ENA REV DESCRIPTION DATE | APPROVED
DIGITAL_PWR_ON BUFFER_WRT_RD D(0.15) BD(0..15) DZ—HSD)
U vee
o “B ol 000.15) LED_PULSE_OUT LED. PULSE_DUT 2-1048)
Q534X245 ! 1DIR % R LED_1_ENA LEDL_ENA 7-1(4B)
Zr &~ Digi P6Z0FCT-ND LED_2_ENA LEDZ_ENA 2-1048)
0 2 o7
Ps(PLA- 6 " 47 |y 181 |2 B0© o FB_CLUSE_SUA FB_CLOSE_SQ, -1(66)
re(PLC- 6 L 46 3 B® £B.CLOSE.SOB FB_CLOSE_SOB 2-1(8F)
0 L % ha 187 |F2—2 Fa FB.CLOSE_SOC -1(66)
ps(PLA- 7 0 [T 13 |50 T mpamg  THACTOILSC FB_CLOSE_SQC
- . FB.CLOSE_SGD 2-1(60)
pe((PLC- 7 = R 16, |6__B0® 3 Ty FB_CLOSE_SQD
Ps(PLA- B e | 1ps |8 B2, S0.POL_ANEG SU_POL_ANEG ~ SU_A_POL_NEG| SO_A_POL_NEG 2-1(86)
Ps(PLC- B 40 BD(10) SLOTW.4) _ISLOTA0.4) POWER_ON POWER-ON OWER_ON I S0 poL_APOS  S0_A_POL_POS| SO_A-POL_POS 2160
03 LA 186 SQ_POL_A_POS ol AT
PS(PLA- 9 D11  EE—- N PV 157 AL B0 ADROLD_JAIDR.12) N U118 SENSE_BIAS_CSR S0_POL_BNEG SO_POL_B_NEG SQO_B_POL_NEG |, SO_B_POL_NEG 2-1(8F
Pe(P4C- 2 - /A PP 155 |L2BOUL), SENSEBIAS-ESR SO TSR <0.POL.B.POS S0_POL_B.POS  SOB_POL_POS[ SO_B_POL_POS 2-1(8F>
T 36 [0 St |2 _BOW STUID_LSR IRV TSR 0.POLLNED SO_POL_C_NEG  SOC_POL_NEG [ S0_C_POL_NEG 2-1180)
0534X245 5 1n 281 B01D) SOUD-DRV-CR - oPoLc Pos S0_POL_C_POS  SO_C_POL_POS| SO_C_PoL_POS 2-1(686>
B a3 op3 |16 BOD), LED-LSR TSR SuiPDLiDiNEE SO_POL_D_NEG SO_D_POL_NEG | SO_D_POL_NEG 2-148D)
Ps(PLA- 10 Gl D4 32 28, L BDL3), - SRS S0_POL_O_POS S0_POLD_POS  S.D_POL_POS[ S0D.POL_POS 2-1(60)
Po(PLC- 10 Gl D2 2 t7a5 25 BD6) - TR R AP A A 24076
| 20 BOUL), ARITY -CONTROL
ps(PLA- 11 e 15 2 tons 286 |20 BOUL) SENSEIASTSACEN p ZAPENA S TEPENA B 2-176) PO
Po(PAC- 11 LE 27 foa7 21 S0P SUOITTSROENA TRPEET ZAPENAT 2-176)
“oph 06 2 23 BOds) SO-DRV_TSRCENA b AP ENAD ZAPENAD 2-1(76)
Ps(PLA- 12 AT 2a8 28p (A S22 -ORV_CSR- ENAT a
Po(PAC- 12 L TEDTSRENA b EXT_ENA_A EXT_ENAA -1G4F)
ps(PLA 13 2 Ai 07 PIT4FCTL62Z45TV CSRENE T NAS T ENAS ans
I LS U-CSRERA
015 TSRCSENA EXT_ENA-C 1(4F)
Po((P4C- 13 - EXT_ENAC
2 DATA BUFFER EXT_ENAD EXT_ENA_D 2-104F)
READ BUFFER_WRT_RD ENABLE_HEATER_A HEATER_PULSE_A ~1(4F)
WRITE BUFFER_ENA ENABLE_HEATER_B HEATER_PULSE_B 2-1(4F)
ENABLE_HEATER_C HEATER_PULSE_C -164P)
EIRSDACTS ENABLE_HEATER_D HEATER_PULSE_D 2-1(4F)
0534X245 TBIAS_DALTS = 2150 Q0_GAIN_L 00_GAIN_1 ~1(6B)
G_DRV_DALCS DLIRV] 2oL 00_GAIN_10 00_GAIN_10 2-1(6B)
SO_IRV_DALTS -
ps(PLA- 15 ADDRO) SO_TRV_DATTS = 210 O0_BAIN_1.143 00_GAIN_1 143 2-1(68)
STGANDACTS :
ps(PLC- 15 ADDR(®) SOGAINDACTS 2150 0_GAIN.2.5 00_GAIN.2.5 2-1(68)
PEQDL.A— 16 ADDR(L) SQ_LOCKPT_DATCS. - = 271601 O0_GAIN_1_2 Q0_GAN_1.2 2-1(6B8)
SORIAS DALTS :
re(PLC- 16 ADDRE) SUBIAS DALTS - 27150 Q0_GAIN_143.5 00_GAIN.143.5 2-1(68)
ps(PLA- 17 ADDRE) TETDATTS IET.OAEE 2oLED) [ Q0_PDLARITYPOS 00_POLARITYPOS 2-1(68)
Pe(PLC- 17 ADDRUD) FODOCETD e 00_POLARITYNEG 0_POLARITYNEG 2-168)
ps(PLA 18 ADDR) MODULE_SELECT O THASENR QSR 2-1(58)
ro(P4C- 18 ADDRULD 1GAIN_L 0L_GAIN 1 2-160)
Sao.) SAND  SAQD 2-165D) O1LGAN10 L CAIN.10 160
DACS_R/W DACS-R/W 2-1501 OLGAN.1.143 Q1GAIN 1143 2-1(60)
utte
TESTULSE P LGAIN.Z_S OLGAIN.2.5 2-1(60)
Q1BAIN1.2 01GAIN.1.2 2160
534X245 ISRVPP SREN QLGAIN_143.5 O1GAIN.143.5 2-160)
- soo o QLPOLARITYPOS O1POLARITYPOS 21660
ps(PLA- 19 AbL_ ADDRC) sol SO PV St OL_POLARITYNEG OLPOLARITYNEG 2-1(60)
pe(Pac— 19 a0z ADDR(12) SvouE SMODE_IN o MODE e o
ps(PLA- 20 A - ADDRG) scLk Lo S CH_A_GAIN_L CHAGAINL 2-166)
ps(PLA- 21 e ADDR(E) _— CH_A BAIN_10 CH_A_GAIN 10 21666
SYSTEMTRESET
ps(PLA- 22 ADT ADDRCT) CH.A_GAIN_1.143 CH_A_GAIN.1.143 2-1(66)
- TOGIC_ P CH_A_GAIN_2_5 CH AGAN.2.5 2-1(66)
Ps(PLA- 24 L EAD EAD CH.A_GAIN1_2 CHA_GAIN.1.2 2-1(66)
pe(PLC- 2L WRT ; BLIS CH_A_GAIN_143.5 CH.A_GAIN_143.5 2-1(66)
CONTROL LOGIC CH_A_POLARITYPOS CH_A_POLARITYP0S 7169
CH_A_POLARITYNEG CH_A_POLARITYNEG 2-1(66)
une CH_B_GAIN_L CH.B_GAIN_L 2-1(66)
SYSRESET CH_B_GAIN_10 »
2650 T} ST CH_B_GAIN_L0 2-1(6F)
CH_B_GAIN_1.143 CH.BGAIN.1_143 2-166P)
CHB_GAIN.2.5 CH.B_GAIN.2.5 21066
vee CH_BGAIN_L_2 CH.B_GAIN.1.2 2-1(6P)
8 o CH_B_GAIN_143.5 CH.B_GAIN_143.5 2-1(6P)
CH_B_POLARITYPOS CH_B_POLARITYPOS 2-1(6P)
U o CH_B_POLARITYNEG CH_B_POLARITYNEG 2-1(6P)
CH_L_GAIN_L CH_C_GAINL 2-1660)
VT
TRIGH /- CH_C_GAIN_10 CHC_GAIN_10 2-1(60)
20 Ve CH_C_GAIN_1_143 CH_C_GAIN.1.143 2-1(6E)
RE " " CH_C_GAIN.2.5 CH.C_GAN.2.5 2-1(60)
CH.C_GAIN.1.2 2-1(60)
MAX1483CSB - 36 3 CHCGAIN1.2
TRIG 7 [B o Tok TOK 1ok TRIG+/- |TRIG_P/M CH.C_GAIN_143.5 CH.C_GAIN.143.5 2-1(60)
15 READ CH_C_POLARITYPOS CH_C_POLARITYPOS 2-1(6E)
AP 6307465 oW € 2 WRITE__(WRITE CH_C_POLARITYNEG CH.C_POLARITYNEG 2-1(66)
P2C- 16 TRIG- 6 fA CH_D_GAIN_L CH_D_GAIN_1 2-1(6D)
AMP 650948-5 ROW C MAXMISAG Ve €10 CH-D_GAIN_10 CH_D_GAIN.10 2-1(6D)
. 01uF CHD_GAIN.1_143 CH_D_GAIN.1.143 2-1(60)
o 2 <60 CH.D_GAIN.2_5 CH.0_GAIN.2.5 2-1(60)
= SMODE 2 i1 uti GAIN.1.2
Gfo ob— o R o s CH_D_GAIN1_2 CH.D_GAIN1_ 2-1(60)
SIK Lodd - ISRVPP, SO 2 fia 11 = CH_D_GAIN_143_5 CH_D_GAIN_143.5 2-1(6D)
LSO 6 qep e SUK & ypp  qypfle  SHKN CH.D_POLARITYPOS CH_D_POLARITYPOS 2-1(60)
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