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ZIP MODULE INDEX

(1/8/99)
LAST

SCHEMATIC PDF Certified PDF LAST

QNTY|SCH.| Circuit WRT REV

( SECTION - PAGE #) BRD |PAGE| Number DATE |BOM| DATE
LEGEND (COVER PAGE) 6 N/A 3/25/99
MISC. CONNECTORS (1-1) 7 N/A 9/24/99
P2 CONNECTOR BLOCK (1-2) 8 N/A 7127199
P4 CONNECTOR BLOCK (1-3) 9 N/A 7127199
ZIP BLOCK DIAGRAM (2-1) 10 N/A 9/23/99
SQUID BLOCK DIAGRAM (3-1) 11 N/A 9/9/99

SQUID FRONT END (3-2) 15 | CCMO005 10/5/99

SQUID VAR. GAIN AMP (3-3) 16 | CCMO006 7/14/99

SQUID FEEDBACK CONTROL BLOCK (3-4) 17 N/A 9/9/99

SQUID FEEDBACK INTEGRATOR (3-5) 21 | CCM008 9/28/99

SQUID FEEDBACK POLARITY (3-6) 22 | CCMO009 5/14/99

SQUID FEEDBACK MONITOR (3-7) 23 | CCMO010 9/9/99

SQUID FEEDBACK LOGIC (3-8) 24 | CCM011 9/9/99

SQUID ZAP CONTROLL (4-1) 25 | CCMO012 10/6/99

QET BLOCK DIAGRAM (5-1) 26 N/A 9/9/99
QET NOISE BUFFER FRONT END (5-2)V1 27 | CCM030 9/29/99
QET FILTER (5-3) N/A | CCM014

QET SELECTOR (5-4) V1 28 | CCM031 9/29/99
QAMP BLOCK DIAGRAM (6-1) 29 N/A 9/9/99

DISCRETE Q AMPLIFIER (6-2) 31 [ CCMO001 9/27/99

QAMP 14V (6-3) 32 [ CCMO003 9/9/99

QBIAS FRONT END (7-1) 33 [ CCM016 5/14/99

l—‘l—‘l—‘l—‘l\)l—‘j%l—‘l—‘l—‘l—‘l—‘l—‘l—‘bl—‘l—‘bl—‘l—‘l—‘l—‘

LED BLOCK DIAGRAM (8-1) 34 N/A 5/14/99

(8-2) N/A

LED PULSE CONTROL (8-3) 1 35 [ CCM028 5/14/99
LED CURRENTCONTROL (8-4) 1 36 [ CCM020 4/6/99
LED CURRENT SOURCE (8-5) 1 37 | CCM019 5/14/99
FETTEMP (9-1) 1 38 N/A 10/1/99
DRIVER (10-1) 1 39 [ CCM002 9/9/99
EXTERNAL TEST RECEIVER (11-1) 1 40 | CCM022 9/28/99
DAC&BUFFERS BLOCK DIAGRAM (12-1) 1 41 N/A 9/9/99
DAC REFERENCES (12-2) 1 42 N/A 3/25/99
DAC PRECISION REFERENCE (12-3) 1 43 | CCMO023 1/25/99
DAC 10 VOLT REFERENCE (12-4) 1 44 | CCM024 9/9/99
DAC 5 VOLT REFERENCE (12-5) XXXXX[XXXX [ CCM025 XXXX XXX XXX
DAC'S 1 TO 7 (12-6) 7 45 N/A 9/9/99
DUAL NON-INVERT BUFFER BLOCK (12-7) 9 52 N/A 9/9/99
DUAL NON-INVERT. BUFFERS (12-8) 1 61 | CCMO0O07 4/6/99
BUFFER FILTER (12-9) 1 62 | CCMO017 1/25/99
LOGIC BLOCK DIAGRAM (13-1) 1 63 N/A 9/23/99

(13-2) N/A

CONTROL LOGIC (13-3) 1 64 N/A 10/1/99
CSR LOGIC (13-4) 1 65 N/A 10/1/99
POLARITY CONTROL BLOCK(13-5) 1 66 N/A 9/9/99
POLARITY CONTROL (13-6) 1 67 | CCM018 9/23/99

(13-7) N/A

POWER CONTROL BLOCK DIAGRAM(14-1) 68 N/A 9/23/99

5 VOLT SECTION (14-2) 69 | CCM026 9/9/99

15 VOLT SECTION (14-3 ) 70 | CCMO27 10/1/99

N

Q AMP REFERENCE (14-4) 71 | CCM004 1/25/99
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File Name: ZIPDECODING.xls Section and Subsection decoding for ZIP Electronics board Revised 1 Oct 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 IDACICSR 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_GAING WIDTH_0 Q_O_GAINO TRIG_ENA Serial Number bit 0 BDO
Sense Bias DAC DACO 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 bit4 ~ 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 PULSED SQPOL 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_IENA 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 DACO Q O Driver XX60 zip logic latching register: are pulses from arepulsesfromlogic to +VCC or GND to
section 6 DAC 1 Q | Driver Xx61 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 DACO 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 FetHeater XXFE zip logic N=is digital code in decimal 1 0 0 0 -1
section F Test Pulse xxFF zip logic 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 0 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

PART 5: Module Address decode vs. slot number

Address
XxX0 0000 XXXX XXXX
XXX0 0001 XXXX XXXX
XXX0 0010 XXXX XXXX
XXX0 0011 XXXX XXXX
XXX0 0100 XXXX XXXX
XXX0 0101 XXXX XXXX
XXX0 0110 XXXX XXXX
XXX0 0111 XXXX XXXX
XXX0 1000 XXXX XXXX
XXX0 1001 XXXX XXXX
XXX0 1010 XXXX XXXX
XXX0 1011 XXXX XXXX
XXX0 1100 XXXX XXXX
XXX0 1101 XXXX XXXX
XXX0 1110 XXXX XXXX
XXX0 1111 XXXX XXXX
XxX1 0000 XXXX XXXX
XXX1 0001 XXXX XXXX
XXX1 0020 XXXX XXXX
XXX1 0011 XXXX XXXX
XXX1 0100 XXXX XXXX
XXX1 0101 XXXX XXXX

00xx
01xx
02xx
03xx
04xx
05xx
06xx
07xx
08xx
09xx
0AXX
0Bxx
0Cxx
0Dxx
OExx
OFxx
10xx
11xx
12xx
13xx
14xx
15xx

Slot Number
0

©NOURWNR

FetHeater creates a 30 second pulse

Section and Subsection decoding for ZIP Electronics board

project name:chargeamps
CHARGE AMP
qo_gain_1
go_gain_10
qo_gain_1_143
qo_gain_2_5
qo_gain_1_2
qo_gain_143 5
qo_pol_pos
qo_pol_neg
gi_gain_1
gi_gain_10
gi_gain_1_143
gi_gain_2_5
gi_gain_1_2
gi_gain_143 5
gi_pol_pos
gi_pol_neg
zap_ena_A
zap_ena_B
zap_ena_C
zap_ena_D
heat_pulse_A
heat_pulse_B
heat_pulse_C
heat_pulse_D
sq_pol_A_pos
sq_pol_A_neg
sq_pol_B_pos
sq_pol_B_neg
sqg_pol_C_pos
sq_pol_C_neg
sqg_pol_D_pos
sq_pol_D_neg
clockena
chipselect

sense_bias_csr
squid_csr
q_csr

testpulse
poweron

trig_ena

read

write

bd(15 dowto 0)
trigplus_minus
powerup

clock

PART 4: CHIPS AND DECODED OUTPUTS TO ZIP BOARD CIRCUITS
These are the names of the chips, the project name that the code is found in
and the outputs by name that they decode for the ZIP board

project name: zipchips
CSR_LOGIC3
qo_ena
gi_ena
led_1_ena
led_2_ena
ext_ena_A
ext_ena_B
ext_ena_C
ext_ena_D
fb_cl/o_sq_A
fb_cl/o_sq_B
fb_cl/o_sq_C
fb_clo_sq_D
test_ena_A
test_ena_B
test_ena_C
test_ena_D
pre_int_mon_A
pre_int_mon_B
pre_int_mon_C
pre_int_mon_D
trig_ena
led_pulse_out
clockena

READ ONLY INFO
module configuration

chipselect

CONTROL INPUTS FROM ZIP_LOGIC

sense_bias_csr
squid_csr
q_csr

csr5

led_csr
moduleid
testpulse
poweron

CONTROL INPUTS FROM CSR_LOGIC3

CONTROL INPUTS FROM OTHER SOURCES

read

write

bd(15 dowto 0)
trigplus_minus
powerup

clock

project name:ziprelay2
ZIPRELAY2
chA_gain_1
chA_gain_10
chA_gain_1_143
chA_gain_2_5
chA_gain_1_2
chA_gain_143 5
chA_pol_pos
chA_pol_neg
chB_gain_1
chB_gain_10
chB_gain_1_143
chB_gain_2_5
chB_gain_1_2
chB_gain_143_5
chB_pol_pos
chB_pol_neg
chC_gain_1
chC_gain_10
chC_gain_1_143
chC_gain_2_5
chC_gain_1_2
chC_gain_143_5
chC_pol_pos
chC_pol_neg
chD_gain_1
chD_gain_10
chD_gain_1_143
chD_gain_2_5
chD_gain_1_2
chD_gain_143_5
chD_pol_pos
chD_pol_neg
moduleaddr
clockena
chipselect

squid_driver_csr
moduleselect

poweron

read

write

bd(15 dowto 0)
powerup

clock

Revised 1 Oct 1999
Wayne Johnson

project name: addrlogic
ZIP_LOGIC3

moduleid

sense_bias_dac

squid_bias_dac

squid_lock_dac

squid_gain_dac

squid_driver_dac

q_driver_dac

q_bias_dac

subdac

sense_bias_csr

squid_csr

squid_driver_csr

led_csr

q_csr

csr5

w

rst

testpulse

buffer_ena

buffer_write

moduleselect

psl_on

ps2_on

ps3_on

heat_fet

poweron

clock_ena

read

write

slot(4 downto 0)
addr(15 downto 0)
powerup
pwr_monitor
clock
heat_fet_init



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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7 T N

SECTION PAGE COORDINATES

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

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

/1P MODULE DRAWING
SYMBOL LEGEND

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




/,

$

1

50 PIN D CONNECTOR

FEGND

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

CONNECTOR
MOUNTING
HOLES

48 PIN VME CONNECTOR

10HZ+

*

10HZ-

*

1KHZ+

*

1KHZ-

*

LEGENDS

STRAIGHTENER BAR
MNT HOLE GND

IMP20 %Z

FEGND

1PI

25 PIN D TYPE CONNECTOR

(pP3-7
(pP3-8
(pP3-9

LED_IMON

LED_VMON

FET_T_SENSE

CONNECTOR
MOUNTING
HOLES

96 PIN VME CONNECTOR

Ps(PLA- 32

(PLB- 32
P6 (PLC- 20
Pe (PLC- 21
Pe (PLC- 22
P6 (PLC- 32

BUSSED_SPARE_L

BUSSED_SPARE_Z

*

Al3

*

Alk

*

A15

*

SYNC_OUT

*

*

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
) ) ]




4 REVISIONS
REV] DESCRIPTION [ 0ATE [APPROVED
[ ‘ UNDER DEVELOPMENT ‘ 1714799 ‘
250 MILLI SECOND
FONOSTABLE
PULSE
SOUID ZAP CONTROL (4) MISC (1)
w
TEIWE o [ZpmwE memes| 2 ueows
TEORS 5 |prowe  owews ) zeman & UNUSED
TENET _solzpow  sond s peonc L
ZEEAD 7 gD zaoanll 2D CONNECTOR PINS
wporc & |oeonc w1 wey
zap_cap|id 1P AP ET
s
D RI v E R [ 10) INT_ENA_SOA INT_ENA_S0A O0.-CAIN-L
= INT_ENA_SE8. NT_ENa_saB B0-GAIN-10
m 4 < =5 i3 INT_ENA_SOC INT_ENA_SaC G0BANL143
b 3o oo v w25
E 5 ] CHAGANL 3| oy o0.sAN12
3 il g & SQUID A3 CHAGANZS  4foo o N G0_GAN 1435
: 5 ¢ EYRTREERE] M R AD ZETRE w0 aerveos | a0 poLameos
B = 3 AcANIns o RS c
B = = GAN-143s E co_poLATYIES | 00.50amviE
fon_ows 5 C- chaGANL2 3 | EXT_TEST_ RJBE CEIV TR At | moans
DO T_NA § ER A POLIRITIE 10] po v e a1 P N T
i y - ARIABLE-
" sumsnsa fmss 2 ] CHAPOURITPOS ] oy parry pos [GIESTy SR oamiu3 [|_oLoaniie
- TN (V- & EXT_TSTINUT |_LEXTTEST.DRUT aoAn2S | oAn?s
P1-31 z SO_UPPSETA L ] oLeAN1 2 AN
SI_APOLNEG 0. roNTR A bl e - 13 VAAOLE: AASLE s [ o
-APOLS 1U0_POL_NEG HonToR  — joppied grrmyrr
SoaroLros . poL_ PO oL
: apoLaRTYIES | oLsoLanTviEs
E R < CERTIED CROUITS CHAGAINA |
i d ¢ 2 Ygsgss¢g & OANVERS CHAGANLO
8 £ 53 3 TR E8 % 2 2§ CHABANL 143
SEPLTP STOFETP
]  estewa ] s = 2 111 111 FEan A
1 2| ¢ 3| 5w 50 0 e s
PRE_INTMON.A IR
1 & DRIVER (10) QFET (5) CHAPOLARITIFOS
™ s PREINT_MON_A CH_A_POLARITTNEG
J i e CB.sAN1 o FRE INT_HOL_B cr AN
s g ] 3z ChB.GANL 1y QT BiAS A GEroms.A - PREINT_HON_ CHLB.GAIN19
P | g 5 CHB.cANZS 71 CELDACA -0ACA 2 GED) PRE_INT_VON_D__JPRE_INT MDD LB GAN.1 143
a 4 & g SawbB® EETTER T z .8.6AN2.5
- h GAN1.1L3 &
g = T CHEGAIN LG ] oeroAce acs 5 QET_BIAS 5| T biASD -5 GAN_L2
Al lowss £ 2 PRI 5 LBGAN1435
NT_ENASOB. AT_Ena 5 2 4] ! b CET_iAS.C CH8PoLARTYPOS [ CHLE PoLARITYPDS
= g g B | PRy oEracc oA OET-BS Ty CELBASC (P17 ) Lo poLABTYNES [ s roLsnrTrien
Y] saen_punss g s POLARITY P05 chc.oam m
E & aer_sus. o) arauso -
P1-2 i SQDFFSETB eT outuT OET_DACD T 0ACD G D) N m;i}:ﬁ‘"j:i
S0.0.P0L NG oL p0L_NEG MONTOR SoMOTOR B . 0y e s o
S0.0.¢0L_poS oup oL 408 8 4 oz 2 2 § & HE AN L2
s 8 28 5 2oz 4 4 4 4 oo ias
g ¢ 2 . 8 " cgrEn cRTS - 8 8 8 8 cH.C_poLaRTYPoS | TrLCPoLATYROS
B gy x effaggih S 5 B BB crcpoanmes | orEroanms
s oS nmEREREC Co.caNL | CLDGANA
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ouTPUT| +5 | =5 6 = D
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1uF 4uF RL6 RLL
P R e L ZIP MODULE
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EXTERNAL JFET IN REFRIGERATOR
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2-1(8A) i """"""""""""""" l
1
NOTE I
DIS[RETE G_AMPLIFIER EXTERNAL JFET IN REFRIGERATOR
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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 :
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LED PULSE CONTROL

LED CURRENT CONTROL
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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




L | 3 4 Z 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
l: E _|_ H E A —|_ E R 1 SCHEMATIC UPDATED FOR VERSION 1 |10/18/99 BOM
— (182
FEGND L olur
FET_HEATER+
— D PL 45
U226 D7
b y/ _
AUX_HEATER_PWR_p 0 7 HP HLMP-LTLY
P2BL | S N2 FET HEATER ON
2-1(40)
5
AUX_HEATER_PWR_m FEGND —<
P82 | c L oo
2-1(40) R144
1| ~~A B 681K
i 1 1
& 77 i
FET_HEATER-
+5DIN * — Dm 46
u227 |3 [(1)811F
U228 —__— v
|_ -
FET_HEAT _ON DB—E{ B }
- 777
C04070BCM ! ESMTDHPOZHD FEGND
V1SPFE
Sw1
R150
] — — ViC 15MEG
= ST 2
Q1L O G——/Im FET_TEMP_p 7
[ FET_TEMP+
o || * lemo_conn
= CL79 (178
N ~ ~ —— 0.1uF —— 0.1uF
= ) — % — [
QLo OT= FEGND
T——m FECND FEGND
— NAME DATE
ORIGINATOR MERLE HALDEMAN 9/23799
MONENTARY PUSH BUTTON I - -
FRONT PANEL MOUNT SWITCH CHECKED
APPROVED
U227
o o . FERMILAB PPD/EET/ES COMS (E-891)
%}g . : ZIP MODULE
4
T H @ @D FET_HEATER
GRD D [g | MTOFLPOZHD C(DL070BCM CD4070BCM —  (DLO70BCM SIZEIFSTM NO. UWG. NO. REV
GRD R 1
GNDGND SCALE SHEET 9-1

l, | 3 2 | 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
CHANGED Ul FROM ANALOG DEVUCES
A SSMZ141S TO LINEAR TECHNOLOGY £/28/99 IMHALDEMAN

LT1357CS8 FOR FASTER RESPONSE
ALSO ADDED TwO 4 7uF CAPS TO BYPASS

o1 VARIABLE i EXT_TESTINPUT 1 it
N\ | - _ _ 1
2% Zg\%/\’ * ' 2 1(40)
3 2-1(5G) ‘
(3
—L 70pF
, E—
3
T1357CS8 i
FEGND
1 VARIABLE 5 &
I> ENA Y2 Y ®
2-1(5G) , 99K L, 99K
FEGND
—Di
VISPFE
YN
° °
27 4
+| L4 Lt
— U1
1 0 1UF /
LTuF v
? J? * " LTI357CS8 AL DATE
.| o FEo 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 FERMILAB PPO/ETT/ES COMS (E-891)
/1P MODULE
NOTE. FOR HIGHER SPEED USE A LT1363CS8 EXTERNAL TEST RECEIVER
SIZEIFSCM NOU. DWG NO. REV
A A
SCALE SHEET 11-1
7 ) ]




REVISIONS

REV

DESCRIPTION DATE |APPROVED

WA ouT A pROBIAS -5
IN_B UL"E) ouT_g b GIBIAS @271(55)
pl0R m10R

OUAL _NONINVERT_BUFFER I I
+10R-10R
LED_BIAS

2-1(4B)

ZAP_DAC
[@HWH)

QUT_A

IN_A

IN_B 0ouT_B

SAQ.D
2-120)
B0 15)
SQUID DRIVER OFFSET DAC U BIAS DAL wem
SAQ BO(0.15] 4 b SAQ) BD10.15)
BTN SAW) s
== SA(0.1) SAC) S0_OFFSET_A KSAD
SAWD DAC-A 2-160) liiiiipg P SA) DALA
SYS_RESET | I 3 | SO_OFFSET.B | I 3 5
=) SYSZRESET DAC.B Sen [ SYSZRESET DACB
SOUID DRV _DACCS SO_DFFSET.C UBIAS DACTS
D*L(ZE) B DALCS OALL 2-1(6E) m D 2-1(20) DACTS oAtt
DACS _R/W SO_DFFSET.D
AT DAC_D T liiiiing AT DAC_D
2-120) DSREF  mSREF  pIOR  miQR DSREF  mSREF  plOR  migR
— v N N v N N2 N N
o fSREF  -SREF  +10R  -10R fSREF  -SREF  +10R  -LOR
0
& DACS _R/W
z G DRIVER OFFSET DAC UET BIAS DAC
a0 BD(0.15)
SAD BO(0.15] 4 b ———® SAD)
SA)
SAD
SAWD) DAC_A Q0_OFFSET P SAL DAC-A
SAM) - 2-1068) SYSRFSET DACE
0AC B 01 OFFSET SYSRESET i
SYSTRESET - 2-1660 CETUECS
T_DRV_DACCS TEST DAC (I 21D —P oarcs DAC.C
@ —= DATTS DAC.C 22160
2-1020) oAT DACD
—p AT DALD ) SPARE pSREF  mSREF  pIOR  mIOR
PSREF  mSREF  pIOR  miQR T T T T
+SREF  -SREF  +10R  -10R
1SREF  -SREF  +10R  -10R
BO(0.15)
SAD) 4 )
SA)
SAD SOUID_BIAS_A
SAW) DAC-A IN_A U 4 3 OuT-A ’—®24(BG)
TS RESET DAC.B INB ouT_8SOUID-BIAS.B 2-1(8F)
PIOR mI10R
SU_BIAS_DACCS
> DAL-C DUAL_NONINVERT BUFFER %
2-1020) +0R Y0R
0AC.D
oA - qur_ah_soum_sias_c
PSREF  mMSREF  plOR  miOR piN_A UA-]_ A= D210
INB 0uT_B p—SQUIDBIAS D 2-1(8D)
WSREF -SREF +10R  -10R pLOR MR
SQUID GAIN DAC DUAL _NONINVERT -BUFFER
+10R-10R
BO(0.15)
SAQ) —9
SAW)
SAD . DACA Na UA 2 uT_a b SOUID_GAN_A M=o
s et DAC_B INB 0uT_8 pSUUD-GAIN.B 2-1(7F)
SU_GAINDACTS PLOR_mLOR
) S DACCS DAC.C DUAL_NONINVERT _BUFFER % M
2-120) +0R Y0R
o— UAT DAC_D
SOUID_GAIN_C
PSREF  mMSEF  plOR  midR piN_A our A p=tRn i A2 170
N2 IN_B U A O T8 >—|SDUIDfG“NfD M-
FSREF -SREF +10R  -10R pLOR mIOR
TORL NONNVERT BUFTER 1 ]
SQUID LOCKPNT DAC 008
BO(0.15) 10R
SAD) < P
SA)
SAD . DACA Na U 3 9 UT_a hsaiLockenT A il ] pSREF
SYSTRESET DAC.B INB 0uT_B pSU-LOCKPNT.B 2-1(7F) MSREF
SO_LOTRPT_DACTS PLOR_mi0R
T DACCS DAC.C DUAL_NONINVERT _BUFFER % M
- +10R -T0R nL0R
—P AT DAC_D
SO_LOCKPNT C
PSREF  mMSREF  plOR  miOR piN_A out A = 2170
J J J ) INB U 3 8 our.g pSCLOCKPNTD TS 1700
WSREF -SREF +10R  -10R PIOR mi0R

DUAL_NONINVERT _BUFFER l I
+10R -10R

ULS o

QET_DAC_A 2o
QET_DACB M-

DUAL _NONINVERT_BUFFER ;
+10R-10R

b A auT_A

S ouT B

U A A 10R m1OR

UET_DAC_C -
OET_DACD m 1)

C I PSR

11—
C m10R

DUAL_NONINVERT_BUFFER I

+10R-10R

REFERENCESL
+10R

PLOR
+5REF

m5R

-5REF

-10R REFERENCES

NOTE:

ALL BUFFERS ARE
NON-INVERTING

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

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

SIZE[FSTHM O
C

/1P MODULE
DAC AND BUFFERS BLOCK DIAGRAM
|DWG N0 Riv

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

+1OR (+5REF) 102

1
>
12-21D)
12°628)

(16

+| LuF e

/\ @ ——ou

10BA040

A¥N D

AGND

uL
7805
INPUT  DUTPUT |3
COMMON
2 A
R3
511K
03 LT111258 RESISTOR_SMT_0805
1 PLUS_REF A . 5
D A
12-3(2B) -IN 10K
6 e 61
1uF i3 W ——
||
AGND lloqu o
RS
511K
RESISTOR_SMT_0805
AGND
AGND
R&
511K
RESISTOR_SMT_0805
AGND
A
| | s
[ fo1ur C
—— 1uF
RN 1 A
-IN R12
104 1
> 1 MINUS _REF RB 255K , 3 N Rl
17111258 LOK 5LIK
Lz o7 ACGND RESISTOR_SMT_0B05
1uF
10
18
o 4o LA 17505
COMMON
INPUT  OUTPUT 3
0z
V15P
L1
BLM21A102S R10
274 12
] +| LTUF 3 8
1uF
S
Ve LT111258
s v T ALL VALUES SHOWN FOR
1uF
] 10 VOLT REFERENCE
BLM21A102S 274

V1SN

USE VALUES BELOW FOR

5 VOLT REFERENCE

@240 OHM 5w RESISTOR
A 255K OHM RESISTOR

EHRESISTOR NOT INSTALLED

10BQ040
101
® . LS

_10R (-SREF) 27

REVISIONS

REV DESCRIPTION DATE |APPROVED

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

NAME DATE

ORIGINATOR MERLE HALDEMAN 2701798
DRAWN BRUCE MERKEL 12/01/98
CHECKED TOM CRENNA 1/8/99
APPROVED

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

/1P MODULE
DAC +/- VOLTAGE REFERENCES

SIZE[FSCM NO OWG. NO REV
C | | 1
SCALE | [SHEET 177




1

+10R
12-4(2D)
1>
(82
+ wor | 0
0.1UF
AGRD Ao ~ vee
i~ L4
BLM21A102S
ch, 0L - DSREF o) 5@
__1uF 1
4 (163 | 01uF
GND
N AéND
(164 | 0.1UF
DAC MoREE ) 17-508)
AGND AGND
BD(0) Il - voolZ5__+10R R
B ? {on vec A (19 C83
BD(2) 10| o, VREFHILL__+SREF 1 +]  LTuR
BD(3) 1y VREFL |28 -SREF AU
BO(L) 12 vssl4__ 10R . mL0R D
BD(G) 13 oS ORQ,L'(ZB)
BD(6) )
BD(7) 150 voutal2 - DAC_A Nl
BD(8) 16| g vouTel 2 - DAC_B 101
BD(9) 17 g g T DAC_C 00
BD(10) il vouTo |26 DAC_D S0
BDALD) 19 4
BD(0.15) DIl1
s L 2 s
Ty L 201 /S BLS 0,282
SAW) 22
L SA(D) 2 e ULo7) VLoD Ulet) Ules
[12-1 Al = = O M
[EE) SAEE=Al 50| pESET DGNDB—_L el = Y=ol =
_L—70LDA[ - o] »] »] »
GND - - - -
= SITRIOTEC GND  GND GND GRND

U34

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-4(2D)
e
® [ D
(88
AT
0.1UF
AGKD aaD . Vit
~ L7
BLM21A102S
L . PREF [F=\12-5020)
__1uF 1
L (169 | 01uF
GRD
N AéND
€170 | 0.uF
DAC ° MoRfEr ) i7-52m)
AGND AGND
BD(0) G vool25__+10m I
B ? {on Ve 25 C89
+| wor
BO(2) 0] op VREFHIL__+SREF L u
BO(3) £ . VREFL 128 SREF AU
BD(L) 12 R m10R
= = DIL VSS ® D)
05 Y 12-L(28)
BD(6) 1] o
BD(T) 15] o voural2 . DAC_A N
BD(8) 16| o JouTHL2 . DAC_B S
BD(9) 17 o . T DAC_C S
BD(10) i P vouTo L2 DACD S0
BD(11) 19 /
BD(0.15) DIl1
DATCS 23
B z?tsf 822 822 522802
71 R/W ZEEEEEEEEE
SA(0) 22
21 o o AD UL6BY U169) U170 UL71
[12-1 Al &‘ &‘ &‘ &‘
[EE) SAEE=Al 0 AEsET DGND |2 W W W
7 o o S S
GND - - - -
= TN GND GND GND GRD

U3z

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-4(20)
e
® [ D
C78
IR
0.1UF
AGKD aaD ~ Vit
~ W
BLM21A102S
YL . PREF [F=\12-5020)
__1uF 1
L (159 | 01uF
GRD
e AéND
C160 | 0.LuF
MSREF
DAC > 12-58)
AGND AGND
BD(0) Gl - vookze__+10m I
She 7 on veep e €79
+| wur
BD(2) 0] op VREFHIL__+SREF L u
BD(3) £ . VREFL 128 SREF AU
BD(L) 2] vssl 4 10m . m10R D
BD(G) 13 oS ORQ,L'(ZB)
BD(6) 17
BD(7) 15 o VOUTALS - DAC_A N
BD(8) 16| g VOUTHZ - DAC B o1
BD(9) 17 o vouTe 27 T DAC_C Sy
BD(L0) 16 o vouTo 126 DAC_D S0
BD(D) 19 /
BD(0.15) DIl1
DATTS 73 =
L z?tsf Ry d)g BreR e
71 R/W EEEEGEEEEE
SAWD) 22
21 o o AD UL72) UL73) U174) UL75
[12-1 Al &‘ &‘ &‘ &‘
[EE) SAEE=Al 0 AEsET DGND |2 W W W
7 o o S S
GND - - - -
= o GND  GND GND GRND

U33

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




L 3 4 Z 1

+10R REVISIONS
12-4(2D)
REV DESCRIPTION DATE |APPROVED
¢ 1OF C UNDER DEVELOPMENT 1-19-99
76
+| Lour C1h
I 0.1UF
AGND AGYD - Vet
~
o L1
S1 BLM21A102S
__[41 ° DSREF Dlsz(ZD)
__1uF 1
4 (157 [0 1uF
GND
N AéND
(158 | 0.1UF
mSREF
DAC ° 17258
AGND AGND
BD(0) Il - voolZ5__+10R A
BO(1) ° oy veelzs N |
+
BD(2) 10 VREFH|_L__+SREF 1 Tu
BD(3) 1y VREFL |28 -SREF AU
BO(4) 12 vssl4__ 10R . m10R D
BD(G) 13 oS ORQ,L'(ZB)
BD(6) 14 -
DI6
BO(7) 150 voutal2 - DAC_A Nl
BO(8) 16| g vouTel 2 - DAC_B Sio
BD(9) 17 g g DAC_C S0
BD(10) il vouTo |26 T DAC_D S0
BD(11) 19 = ol ~ o~ /
D111 Al e d|lo oo
[y = Sl Sl SR
DALCS A
[[2-1>— s
) St D/
SA0) 22
[L2-1 A U189) U190) U191) U181
[y AN Y C F) -
_—————— | | | |
[EE) SAEE=Al 50| pESET DGNDB—_L el = Y=ol =
ro7 [DAC L 21 #] B B NAME DATE
N = - - - T
= SITELTEC BrD GND GND GND GRD
GND ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
SIZE[FSCM NO. DWG. NO. REV
U31 SCALE SHEET 12-6

/, 3 ) ) | 1




1

+10R
12-4(20)
e
® [ D
(86
bl U M
0.1UF
AGKD aaD . Vit
~ L6
BLM21A102S
che 21 . PREF [F=\12-5020)
__1uF 1
L (167 | 01uF
GRD
e AéND
(168 | 0.LUF
DAC ° MoRfEr ) i7-52m)
AGND AGND
BD(0) Gl - vookze__+10m I
B ? {on vec A (23 c87
+| LuF
BD(2) 0] op VREFHIL__+SREF - u
BD(3) £ . VREFL 128 SREF AU
BD(L) 12 R m10R
= = DIL VSS ® D)
05 Y 12-L(28)
BD(6) 17
BD(7) 15 o VOUTALS - DAC_A N
BD(8) 16| g VOUTHZ - DAC B o1
BD(9) 17 o vouTe 27 T DAC_C Sy
BD(L0) 16 o vouTo 126 DAC_D S0
BD(D) 19 /
BD(0.15) DIl1
DATTS 73 =
(21 = 2? L Lo 5o 8ot do
[[2-1 R/W XK K XK
SAWD) 22
21 o o AD UL65) U166) U167) U186
[12-1 Al &‘ &‘ &‘ &‘
[Ty—reet] °Qf RESET DGND |2 S
7 o o S S
GND - - - -
= o GND  GND GND GRND

U35

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-4,(2D)
e
® [ D
(80
o B e
0.1UF
AGKD aaD N Vit
~ L3
BLM21A102S
EREEL . PREF [F=\12-5020)
__1uF 1
L (161 | 01uF
GRD
e AéND
(162 | 0LuF
DAC ° MoRfEr ) i7-52m)
AGND AGND
BD(0) Gl - vookze__+10m I
B ? {on vec A (17 c81
+| LuF
BD(2) 0] op VREFHIL__+SREF - u
BD(3) £ . VREFL 128 SREF AU
BD(L) 12 R m10R
= = DIL VSS ® D)
05 Y 12-L(28)
BD(6) 17
BD(7) 15 o VOUTALS - DAC_A N
BD(8) 16| g VOUTHZ - DAC B o1
BD(9) 17 o vouTe 27 T DAC_C Sy
BD(L0) 16 o vouTo 126 DAC_D S0
BD(D) 19 /
BD(0.15) DIl1
DATTS 73 =
|1271 OAC 206 [Si oo R)o XN o2 Do
[[2-1 R/W K KS XK
SAWD) 22
21 o o AD UL76Y UL77) U178) U179
[12-1 Al &‘ &‘ &‘ &‘
[Ty—reet] °Qf RESET DGND |2 S
7 o o S S
GND - - - -
= o GND  GND GND GRND

U36

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-4(2D)
TP
* [ D
C84,
+ w2
0.1UF
AGND s - VEe
& L5
o BLM21A102S
__[45 . DSREF Dlsz(ZD)
__1uF 1
1 (165 | 01uF
GRD
N AéND
(166 | 0.1UF
DA[ MoRfEr ) i7-52m)
AGND AGND
BD(0) G vool25__+10m X
BD(D ? {on Ve il 85
+| LoF
BO(2) 10] o VReFHLL__<SREF L u
BO(3) £ ReFL |28 -srEF CiLE
BD(4) 2] vssl4_-10m . m10R DD
BD(S) (E] P 12-L(2B)
“10R
BD(6) L] g
BD(T) 15] o voural2 . DAC_A N
BD(8) 16| o JouTHL2 . DAC_B S
BD(9) 17 27 DAC_C 4
DI9 VouTC D21
BD1O) 18 f pro VoUTD |28 JALD i1
BD(11) 19 /
BD(0.15) on1
|1271 %ES 26@ Ve Do FTHoL >
[ y-2t 24 p/w ECELECE-CLE
SA(0) 22
[17-1 T o AD ULB7) U188 U163) UleL
[12-1 Al = = O
[ S TS FESET 6 rESET DGND |2 ol A o Al
7 1 o9 9 oW 5
I_—()LDA[ = % %) %) %)
GND = = = =
= o GND GND GND GRD

u37

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U136 RS7
ONC,
SCOPE_TP 100
FEGND us7
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
58
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U135
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U472 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U130 RS1
ONC,
SCOPE_TP 100
FEGND Us1
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
Us2
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U129
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U39 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U132 RS53
ONC,
SCOPE_TP 100
FEGND Us3
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
Us,
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U131
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U40 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U134 R55
ONC
SCOPE_TP 100
FEGND Us5
buffer
2N ouT | T OUT_A ‘>>
N INAS N A oUT_A[L 12-1
) EvEE BUF_FILTER
Us6
‘> szle 6 | INB ouT B Z
7 . +10R “10R 2|IN out |1 _OUT B S
b 3 RUF_FILTER e
=\ PLOR
— 121 U133
==\ MI0R SCOPE_TP
—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ETT/ES CODMS (E-891)
/1P MODULE
U4T DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWGO, NO. REV
A 1
SCALE SHEET 1/-77
7 ) 1




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U128 R49
ONC,
SCOPE_TP 100
FEGND UL9
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
U50
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U127
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U38 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U141 R62
ONC,
SCOPE_TP 100
FEGND
buffer Us9
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
% IN_B OUT_B U60
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
==\ Dl0R
— 171 U137
==\ M.0R SCOPE_TP
L—7 171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U43 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U143 R64
ONC,
SCOPE_TP 100
FEGND U6l
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
U62
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U142
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
UL L DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U145 R&6
ONC,
SCOPE_TP 100
FEGND Ué3
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
U6,
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 121 ULLL
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U45 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U147 R6S
ONC,
SCOPE_TP 100
FEGND UL
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
UL8
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U146
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U4L6 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

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




1

R9

R1

499K

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

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

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

/1P MODULE

DUAL NON-INVERTING BUFFERS

SIZEIFSCM NO.

B

OwG. NO

REV

SCALE

SHEET 17-8




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

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

/1P MODULE
BUFFER FILTER

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




REVISIONS
STFEREVA REV DESCRIPTION DATE | APPROVED
BUFFER_WRT_RD 0(0.15) A000.15) .
s vee
u1e 18
0534X245 T o2 0(0.15) LED_PULSE_OUT LED_PULSE_OUT 2-1(4B) VARIABLE WIDTH PULSE
o 10R % LED_1_ENA LEDL_ENA 2-1(4B)
(PLA-6 il 00 R <— s K Digl P620FCT-ND LED_2_ENA LEDZ_ENA 2-1(4B)
5[AT B7[ 41 s 25 o|ome
E}Eii’ 76 GRS 77 o 47 1 18t |2 B0@ o INT_ENA_STA INT_ENA_SOA -1(86)
- 6 BO(E) INT_ENA_5GB =
oo 3T|A5 B5[43 s a2 182 é_ SLOT0.4) P INT_ENA_SOB 2-1(6F)
(PLA-8 Rl il 0z 1A3 183 =L b wpns U8 INT_ENA_SOC INT-ENA_SAC -1(686)
- 43 6 B - INT_ENA_SGD 2-1(8D)
(PiC-8 il ] 010 o Py 3 5 R INT_ENA_SQD
PLA-s 3 B7[Le 03 1A5 185 P22 SO_POL_A_NEG SO_POL_A_NEG SU_A_POL_NEGL _SU_A_POL_NEG 2-1(86)
31AT 5157 40 BO(L0) SLOT(0.4) BUFFER_WRT_RD -POL-A
011 1A6 1B6 T4LACTQ14SC SO_POL_A_POS SO_A_POL_POSE SO_A_POL_POS 7-1486)
(PsC-9 = 5 3 {ia7 157 AL B0 ADDR(.12)_JADDR(0.12) BUFFER_ENA SQ-POL_A_POS
ki SENSERIAS TSR _POL_B_| -
| ETH 155 11Z_BD0D SENSE BIAS TSR SQ_POL_B_NEG pU-POLB-NEG  SO_B_POL_NEG L, SU-B-POLNEG 2-1{8F)
R 2 o e ww S TESA SOLIT_TSR S0_POL_B_POS SO_POL_B_POS  SO_B_POL_POS| SO_B.POL_POS 2-1(8F> 12 mseC
|13 BOW, _ WUILH I POL | C POl CroL -~
0530x245 - 12 STUDORV TSR SOOM0_DRV_CSR SO_POL_C_NEG S0_POL_C_NEG SO_C_POL_NEG [ SO_C_POL_NEG 7-1(8E)
2A2 287 (Lo BULI, 7 u S0_POL_C_POS so_c_poL_pos[ so.c_PoL_Pos 2-1(8E)
3 2A3 283 LA HED-LSR TTSH S0-POL-L-P0S SQ_POL_D_NEG SQ_D_POL_NEG | SO_D_POL_NEG 7-1(8D)
- il b 3 1_Apu3) e - SO_POL_D_NEG - i — -
(PLA- 10 77 284 584 SRS SO_POL_D_POS S0_POL_D_POS S0.D_POL_POS[ S0_D_POL_POS 2-1(8D)
012 30 5 BO® RS
(PsC-10 TR 2A5 285 ZRPENA R ZAP ENA A i
(PLA- 1L 05 A PYvs 28 |20 BOUY) AN Pre— -1¢ FOLARITY -CONTROL
TR 013 27 77 BO(D 2-1(2B) T 2-1(76) 2 SEC
(PA[f 11 T3 YA 2A7 2B7 —D ZRP_ENA T ZAP_ENA_T
(PLA-12 g 2 fin8 28p |23 BOIS), SO B I
- 5173 1L PSL_ON_F ZRPERAD ZAPEN 2-1076)
(PaC- 12 . U118
o EXT_ENA_A EXT_ENA_A 8
07 PIT4FTTL62245TV PS2_0N_A 3 L1 10 PSZ_ONA _ 2-1(4F)
(PLA- 13 ZIAT 15 2108 [CD—TEMNIER PUR-MONITOR PS3_ON_V © © D EXTENA_8 EXTENAB Y- LR
(PaC-13 7[R0 DATA BUFFER - o EXT_ENAC EXT_ENA T -146)
U118 TLACTO14SC EXT_ENA_D EXT_ENA_D 2_1(4F)
READ Ll SN PSTONY | [, 22D ENABLE_HEATER_A HEATER_PULSE_A -1(4F)
e ENABLE_HEATER_B HEATER_PULSE_B 2-1(4F)
POWER_LP HEATER_PULSE_C -
’—| OWER_ P OWERUP ENABLE_HEATER_C e — 104P) 30 SEC
QS34X245 TRIAS DACTS 216501 ENABLE_HEATER_D | | 2-1(4F)
. ¢ TRV DATTS Q0_GAIN_L 00_GAIN.1 16m —
JE— RUA 2-1(50)
G_DRV_DALCS 00_GAIN_10 00_GAIN_10 2-1(6B)
(PLA- 15 ADDR(D) SU-DRV-DATTS SOTRV.DACES 2-LED)
ADDR(B) - 2-1(50) QO0_GAIN_1_143 00_GAIN_1_143 2-1(68)
SU_GAN_DACTS -
(pac- 15 SO-GAIN-DACCS 00_GAIN_2_5 00_GAIN.2.5 2-1(68) 12 mSEC
ADDR(1) SU_LOKPTALTS 2-15D) il
(PLA- 16 SULOTRPTVATCS. U0_GAIN.1.2 00_GAIN.1.2 7-1(68)
PLC- 16 ADDRO) SUBIASDATTS SOEIAS DACES 2-1(50)
( AR BIAS TETDACES G0 00_GAIN_143.5 00_GAIN_143.5 2-1(68)
(PLA-17 R TET_DATTS = TOET Q0_POLARITYPOS 00_POLARITYPOS 2-1(6B)
(Pac- 17 MODULETD y 00_POLARITYNEG Q0_POLARITYNEG 2-1(68)
ADOR{3) MODULE_SELECT
(PLA- 16 FIODUCE-SECETT TOBIASENA Q0_BIAS_ENA 2-1(58)
ADDR(11)
(PuC-18 Q1_GAIN_1 O1_GAIN.1 2-1(60)
SO SAN.D  SAQ.D) 2-1(5D)
o DACS_R/W 2-1(50) G1_GAIN_10 0I_GAIN-10 2-1(60)
DACS_R/W = WPULSE WIOTH QLGAIN_1_143 QLGAIN_1_143 2-1(60)
TESTPUCSE TEST-PULSE GI_GAIN_Z_5 QL_GAIN_Z2.5 Z-1(60) 12 mSEC
0I_GAIN_1_2 O1_GAN_1.2 2-1(60)
Q534X245 SR_EN
ISRVPP - OI_GAIN_143_5 QI_GAIN_143.5 2-1(60)
sbo QI_POLARITYPOS _
AR o - GI_PDLARITYPOS 2-1(60)
(PLA-15 sot OI_POLARITYNEG 0L POLARITYNEG 2-1(60)
ADDR(L2) SMODE_IN SMODE_IN_{sMaDE
(PuC- 19 SMOBE UCEASENE 1058y
ADDR(S) SCLKN CLK
(PLA- 20 ADORG) Stk CH_A_GAIN_L CH.A_GAIN.1 2-1(66)
(PuA- 21 AR +SOIN |_Jpsoin FET_HEAT_ON CH-A_GAIN_10 CH_A_GAIN.10 2-1(66)
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