1

To/From Support Boards

/

(SB) VME Connector

\

LVDS 2.5V

Schematic Organization

(20b Add + 16b I/0)

CMOS 2.5V

Sheet 01: TITLE Block Diagram (This Page)
Sheet 02: FPGA Package Top view
Sheet 03: LAYOUT Flow Diagram
Sheet 04: Power in Regulator
Sheet 05: FPGA Power
Sheet 06: FPGA & EPCS Configuration
Sheet 07: FPGA Banks 1,2,3,4
Sheet 08: FPGA Banks 5,6,7,8
Sheet 09: SRAM & QUSB Interface
Sheet 10: FE_Timming Energy_TOP
Sheet 11: FE_DACs
Sheet 12: Energy_ External_ ADC
Sheet 13: Energy FPGA_ADC
Sheet 14-17: 4 Channels Fast Timing (Timing)
Sheet 18-21: 4 Channels Input Block
2 MB of SRAM (with Sheet 22-25: 4 Channels Slow Timing (Energy)
TTL <-> LVDS)
FPGA JTAG Programming &
NIOS II Debug Connector
Programming from
EPCS64 (64 Mb( >'ByteBlaster Connector

JUMPERS ( \ Programming from

10b x 16 LVDS

/| Support Board

16 Channels External

LVDS, LVTTL

10b ADC (40 MHz)

LVDS 2.5

FPGA's ADC
RAMP

SUMMING
CIRCUIT

16 differential
6.5 MHz filter
output

16 channels ENERGY chain
(Slow Comparator & ADC )

+/- 5VA,
3.3V

N\ N\
(4b SPI+ 4b Config) (CLK, SLICE +16b Data + 8b Spare)
> (Per DB Board) > (Per DB Board)
™ in
1.2v,2.5V, « N
+/- 2.5VA, g g
+/- 5VA, 1.2v,2.5v,3.3V g 2
DC-DC 1.8v, 3.0V, H
Converter,| +3.3vAa
DC FILTER
+3.3V, ) Power Supply
+/- 5V Supervisor &[LVITL 3.3V _ . - Bank 7 Bank 5 Bank 5,6,7
INPUT 1\ Monitor ADC
zgg::cﬁgilizer LVTTL 3.3V Bank 7 Bank 1,6
(16b + c1l) FPGA EP3C40F780
LED Bar *** Board ID is assigned
LVTTL 3.3V
(SHARED) {10B) by the Support Board ***
COMARATOR THRESHOLIL LVTTL 3.3V DURING "DAQ", ONLY LVDS SIGNALS
DAC SETTING (9ea) . Bank 8 SWITCHING to/from FPGA
Bank 4
Temp Sensor Bank 2,8
(I2C- ADT7410) LVITL 3.3V Bank 8
Bank 2
uickUSB (Plug-In LVTTL 3.3V
l?lodule) ( g (95 Add + 16b 1/0) Bank 8
Local Clock +
LVTTL 3.3V
DIP Switch (1 clock + 8 Inputs SW) Bank 7,8
Bank 2,3
Bank 1 Bank 2
7S >
in in
~ ~
S ~ [2] [2]
013 g g
N | +/- 2.5VA; < A
n | g +/- 5VA,
g = 3.3V 16 channels TIMING chain
H (Fast Comparator for TDC)
AV4

AN

Digital I/O for Detector

/

From 16 Detectors Output
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MAKE SURE TO HAVE (0.05") 50 Mils CLEARANCE FROM
THE PCB EDGE to the EDGE of ANY VIA PADs

FRONT PANEL

68P RIGHT
ANGLE
HEADER
DETECTOR
INPUT

Front Panel

Mounting Hole #1

same as VME 6U

size board

.

COMPONENT SIDE

INPUT RESISTOR BLOCK

20P RIGHT
ANGLE HEADER
DETECTOR DIG
I/0 (with
latch if
have enough
room)

LEDs
(Dialight
552-0222F)

Logic Analyzer CONNECTOR

O

16 Channels TIMING CHAIN §§$S§IESB
OUTPUT to FPGA Bank 1 2MB SRAM
. . MODULE
(With DAC and inverter This VME connector |is
Amplifier) shifted down 0.2" flrom th
standard VME connedtor|
posistion
By—-pass caps could be on TTL <-> LVDS
the wiring side
B8 B7
Bl B6 FUSES
FPGA ONE 3
B2 B5
B3 B4
Programming
Connector &
FLASH
Regulators
16 Channels ENERGY CHAIN External
OUTPUT to FPGA Banks 2,3,4 ADC 1
SMA
By-pass caps could be on Conpector
the wiring side
External
ADC 2
DIP
SWITCH

Front Panel

NO COMPONENT HIGHER THAN 2 mm ALLOWED ON WIRING SIDE

Mounting Hole #2

68
PINS
CONN

TYPICAL LAYOUT ONE OF

These components located
where the arrow pointed

16 ANALOG INPUT CHANNELS

COPPER CLEARANCE LINEs FOR ISOLATE
CHANNELS ANALOG GND, +/- 2.5VA

Z = 50 OHMS

CH 1 TIMING

CH 1 TIMING

CH 4 TIMING

——
—eee ]

CH 5 TIMING

arrow pointpd

These compdnents
located whefre the

CH 8 TIMING
—

COPPER CLEARANCE LINEs FOR ISOLATE
CHANNELS ANALOG GND, +/- 5VA

INPUT
RESITOR
BLOCK

CH 1 ENERGY

CH 1 & 2 ENERGY

These &
where tf

omponents located
the arrow pointed

CH 7 & 8 ENERGY
—
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1

INo need of special power up sequence for Cyclone 3 (page 249 of 350 Handbook)

POWER FOR FPGAs CORE

1.2V_OUT 1.2V
+§T._av w 1.2V Q@ 8a R T
3 [ 0.009 \ A B3
[ [ [ [ s 4 2| PVin1 i o u_ T
318|188y 8 9] PVin2 ¥ sl a3l a]| 3
e L L2 .2 = 70| PVin3 = el gl 8|z¢8
I = w g5 PVind =Tl
O o (&) o o o W PV1n5 o © . o
—5g | PVine |8 |6 |8
g | PVin7 ©
= Lo 54| PVing &
- SVin =
RS mOE
. 35 TRACK vref [ ! P9
S SYNC/MODE ~ PGND12 {35 _L
5 - Paoop PGND11 35— ©1° s viRs 1
= 56 RUN/SS PGND10 {57 o ouF
- . Ith PGND9 [53 :
5 Rt PGND8 55— 7
8 SGND PGND7 15 oK
= PGND1 PGND6 (g
e PGND2 PGND5 (7
S|y PGND3 PGND4 [55—4 1
5] e LTC3418-DC to DC_3° =
N o
Q
°
]
o
POWER FOR FPGAs I/O LVDS BANKs
25V_ouT 25V
3.3V vz 2.5V @ 8A
p S S —— 3 pvint sw1
3138|128 8 & | 8 5] PVin2 sw2
L2 L2 .2 .2 ~ AT 76| PVin3 SW3
) < 0] © < o 25| PVin4 SW4
S 8 ] 3 & 2 25| Pvins SW5
g | PViné SWe
59 PVin7 SW7
= PVing swe
= Ase 100 24 1 svin Vio
5 I
- gg T Vref
o 5| SYNC/MODE ~ PGND12 us
PGOOD PGND1 1
O
= 22 RUN/SS PGND10 2XCT1009
- PGND9
PGND8
SGND PGND7
PGND1 PGND6
PGND2 PGND5 4 2.5V Sense
PGND3 PGND4
LTC3418-DC10DC_ 39

*** For LTC3418-DC to DC ***

Use TDK C3225X5R0J107M for Tantatum
Use VISHAY DALE IHLP-2525CZ-01 for Inductor L

; [:] A ; [:] P2 ; [:] s ; [:] Pa These TP will be distributed
nu VIAS 1 nu viast L VIAS1 = VA1  accross the board and label DGND
4 ™5 4 e 4 7 4 8 These TP will be distributed
ViAS 1 ViAS 1 VIAS 1 ViiS1  accross the board and label AGND
VOLTAGE and CURRENT SLOW MONITORING
VADC
VADC_Ref
VADC Ref R8 0
+2.5VA +5V us p ADC PS
T 8 [, " selection
+2.5VA OUT 7| Vin out 1 c12 +3.3V
c11 6 | GND3 Sen_Adin R10 DNI C13 |[0.1uF
10uF_| 5| GND2  GND | 0.1uF 1
cia SHDNn  Bypass 1Ieis
U4 0.1uF 71763 3.3V Reg 2.20F +5V
ZXCT1009 (s61-8) R14 DNI L' 10ul
(I sense)
e e
= CURRENTS MEASUREMENT
(+5v; 3.3v; -5v,
+/-2.5VA, 2.5V) s
+5V_Sense 21
+3.3V_Sense 22 83?
VOLTAGES MEASUREMENT 5V FUSED Inverted 23 1
- v
(1.2V —> +5V) 5V _Inverted 24| CH2 12
CH3
+2.5VA Sense 25 19
Y5V 438V 4BV 25V +25VA 418V 12V 25V Sense 26 8ng
-2.5VA OUT Inverted 27 7
E S R < ¥ ~25VA Tnverted 28 | GH6  SDO 50
CH7 SDI [~g = 5
4 SCKP1g
%—5¥ CH8  Csn
of o of of o CHo
g o g K g o
| | | a ) 3 x|
| cH1o S
CH11
3y ez ol
CH13 2
2o cHia NGt H3—x
CH15  NC2 [——x
ol oof o o of o 0 fcom  anp 2
Y 8§ g g Yy g [ZOM ST |
LTC2418-SSOP-28 (16¢ch 24b ADC)
Q @ 9 o o 9
g g g g 9
o | o o | o

Avoid digital switching area in LAYOUT for these components

POWER to the BOARD from 96 pins Connector

+5V_FUSED +5V_IN
"5V OK" 45V F1
R1 620 0.009 \ A R
4
DN1  greenLED FUSE THERMAL
o o
u2 -
ZXCT1009 32
(I sense) -
R7_ A A~K +5V_Sense
+3.3V_FUSED +3.3V_IN
3.3V OK" 433V F2
R11 330 0.009 12
s
= DN2  green LED FUSE THERMAL
us
ZXCT1009
(1 sense)
-
R19 A A 1K +3.3V_Sense
-5V_FUSED -5V_IN
"-5V OK" -5V, F3
Bl R22 620 T 0.009 ,\/\/&2;5
L PN
= DN3  green LED FUSE THERMAL
ADD the inverter to monitor the NEGATIVE V
the ZXCT1009 CAN NOT MONITOR I WITH V <= 2.5V
ADD OTHER MONITOR V & I
+5V +3.3V
i I
34 35 36 37 38 39 40 41 42
+ + + + + +

00uF

_A
—39

0uF [100uF [100uF

_é

[100uF

y“_l

}_

F.E. ANALOG SECTION REGULATORS and FILTERS

2.5V @ 3A for FAST TIMING AMPLIFIERs

1.8V @ 3A for External ADC Digital

INVERTING AMPLIFIER

Use XR7 for ceramic cap +5VA ___+2.5VA OUT +2.5VA +3.3V +1.8V
T U10 _LT1085/DD T T U11__ LT1085/DD
- T 3 un vout RS54 0009 N - - 30UN . vour 55 0008 .
lé 7 |—10ADJ 4#] lé = lé L7 |—10ADJ 4J s .8
FPGA POWER SUPPLY 2 5 R60 909 3 9 o ° R62 9209 2 5
(&} (&) I-I:-' o (&} (&} (&) I-I:-' o
8 ) Res Part # LT1085CM 3 ) Re4
+ e + Part # LT1085CM S
2 ) 3 )
o 90.9 o 40.2
Power Supply FAST Monltorlng —Z.E\X Q §§rtf$]&.ﬁ§§§&QTIMINZGS AAMP]:.IFIERS o 3V @ 3A for LVPECL Termination
+33V +3.3V u12 ’
™ 3 Vin Vout w u97 43V
. 2 w ADJ NEG REG E 2 3 R986, 009 T
12V R72 FPGA PS Monitor R75 L2.5VA 5 3 . e VIN  vouT
45Y 33V o ’® E
g | - { apy 5 ]
R78 C71 | [0.1uF c72__||0.AuF R79 o 2 g S
10K 1 10K 8 © 8 = y V337 2 c71g
= R81 4.3K et b 33uF|
U14 (6 PS monitor) < R987 121 5 ©
124K Mon1_COMP5 1L omps comps |22 Mon1_COMP& 360K —_— %F C695 5
9 2 - 10uF
[_Moni_compa wps comps [18 Moni COMP2 (Ilim = 15K/4.3K = 3.53) 5
R85 25V Moni_COMPT 4] Somes Compa 7 Moni_COMP4 +1.8V c74 R86 C718 ¢ Rog8
L v3 v2 T T seuF =
_L v va |2 - 0.1uF 732 o =
c75 c76 +
100K c77 N Ve M 1 _I_c7s = 100K T
0.1uF 0.1uF WDSn Pt
L L L o.o‘mT Wor Swr 1 1 R88 0.1uF L
= L1CR981-TSSOP-20 l - = +5VA LC FILTER -5VA LC FILTER +3.3VA LC FILTER kol
Mont_RSTn 0.047uF 40.2K 45V +5VA -5V -5VA 433V +3.3VA R89 10K___POWER GOOD
13 02uH L4 02uH L5 02uH
= = v
= = T y T 3 T W R90 10K Qusb SW PG
Mont WDI__499x 893 Voltage Threshold Mode 6 s .8 S . s .8 L
V1l (5.0V) Trip @ ~4.750V o - s |a s o
V2 (3.3V) Trip @ ~3.135V © © © © To control regulator
V3 (2.5V) Trip @ ~2.375V if Needed
V4 (1.8v) Trip @ ~1.710V Use separate GND planes and CONNECT
V5 (1.2V) Trip @ ~1.120V THESE 2 GROUNDs TOGETHER "HEAVILY"
ONLY AT THE VME 96 PINS CONNECTOR
V6 (2.5VAV) Trip @ ~2.375V NV

(G=-1)
-5V_FUSED_Inverted 2.5VA Inverted
-5V_FUSED
ca7 0.1uF
48 2K U QUAD OPAMP -2.5VA
1 14 R50 49.9
RS51 2 | OutA Out D 3 R52 49.9K
3 |INA IN_D 95 BVA
R53 2 +IN A +ND
ca8 0AuF 14 1] c49
= 9/16 Corrected Ve V- -2.5VA_OUT
N 5 10 N
-5V R56 49.9K e NS R61 49.9k
7] N IN_C g R58 499
Out_ B Out_C
OPA4227-(S0-14) c59 0.1uF
-5V_Inverted -25VA OUT Inverted
2.5V "25V_OK"
R66 330
AN
Ny covp DN4 green LED —
lon1 6..1
¢ Mon1_COMP[6..1] L25VA "42.5VA_OK"
- Mon1_RSTn
MonT WDI i R69 330
lon1_WDI "N
Qusb SW_PG & Qusb_SW_PG povn DN5  greenlED —
POWER GOOD FOWER_ GOOD "25VA_OK"

173
green LED DN6 =
onitor ADC_FS (] Monior ADG FS
" Monitor ADC_SDO T Monitor_ADC_SDO +3V "+3V_OK"
~Monitor ADC_SDI L | Monitor_ADG_SDI
__Monitor ADC_SC | Monitor ADG_SCK R84 330 Bl
jonitor ADC_CSn Monitor_ADC_CSn L
SO DN7 green LED
"1.2V_OK"
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1.2V
—|o|™| NVJJ 2lo|as olo|a|w I SN o[ N[ | 0!
U15E EP3C40F780 | © el EEEEEEEE

25V BL I vociot VCCIOs

= VCCIO1 VCCIOS

VCCIO1 VCCIO5S

VCCIO1 VCCIO5S

VCCIO1 VCCIO5S

AAT| VCCIO1 VCCIOS |

25V AG1 ]| VCCI02 VCCIOB o

= VCCIO2 VCCIO8

T VCCIO2 VCCIO8

VCCIO2 VCCIO8

—ws | VCClO2 VCCIOe

XA VCCIo2 VCCIOB

25V ADg | VCCIO3 VCCIO7

ADy | VCCIO3 VCCIO7

AD13] VCCIO3 VCCIO7

AR>| VCCIO3 VCCIO7

AR | VCCIO3 VCCIO7

AHo| VCCIO3 VCCIO7

A Vgglg:{ Vggl87

VCCIO3 VCCIO7

25101 V6Gi05 FPGA V3107

25V ADi6 | VCCIo4 VCCIO8

t—apzo | VCCIO4 VCCIO8

T —AD23 | VCClO4 VCCIO8
AfTs | VCCIO4 VCCIO8 L

" —AH20 | VCClO4 VCCIO8

t—Afs4| VCCIO4 VCCIO8

AHs7| VCCIO4 VCCIO8

6] VCCioa VCCIO8

VCCIO4 VCCIOo8

0000000000000 0000000000000000000000000000000000000000 [aY=YaYaYaYaYaYalalaYafalal

ZZZZZZZZZZZZZ 22222222222 2222222222222 2222222222222 22Z2Z ZZZZZZZZZZZZZ

Co00000CC00000CCCTTC0CCEECCT0CCECETC0CCEEECC0CEEEE600 Co000066660660

o|ov|<t|o|of w0~ < o|o|o| < < o|ofn|< o 0|0|m|co| [0

i r Y T o | e fec o 515155555 SEEEEE

c
VeccIO = +2.5V LVDS for Banks 1, 2, 3, 4, 5, 6
VecIO = +3.3V for Banks 7, 8

12v N

Vint Decoup

C86 c87 C88 C89 C90 Co1 C92 C93 C94 C95 C96 C97 C98 C99 C100 C101 C102 C103 C104 C105 C106 C107 C108 C109 C110 C111 C112 C113 C114 C115 C116 C117 C118 C119 C120 C121 C122 C123 C124 C125 C126 C127 C128 C
0.1uF | O0.1uF | O0.1uF | O0.1uF | 0.1uF | O.1ul 1uF | 0.1uF | O.1uF [ O.1uF | O.1uF | O.1uF | O.1uF | O.1uF | O.1uF [ O0.1uF | O.1uF | O0.tuF | O.1uF | O.1uF | O.1uF [ O0.tuF | O0.1uF [ 0.1uF 0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | 0.1uF | O.1ul uF | 0.1ul 0.1uF | 0.1ul 0.1ul

C135

;
-
(._")
s
-
(._")
2
(._")
s

bl
bl

0.1uF

B
B
Ss
-

B

I
o
<

Bank 1 VccIO Decoup N

C136 C137 C138 C139 C140

i
Inéw
I—?

o
o
<

L

Bank 2 VccIO Decoup

C144 C145 C146 C147 C148 C149

-

50 [C151
+

o
o
<

S

Bank 3 VecIO Decoup

C152 C153 C154 C155 C156 C157 C158 C159 C160

o

61 162
+

o
o
<

S

Bank 4 VccIO Decoup

C163 C164 C165 C166 C167 C168 C169 C170

C171 172 |C173
+ +

Vint Decoup 1.2V

+
0.1uF | 0.1uF | 0.1uF | 0.1uF | O.1ul 0.1uF 0.1uF | 0.1uF | O0.1uF | 0.1uF | O.1ul 0.1uF 0.1uF | 0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | 0.1uF | O.1ul 0.1uF 0.1uF | 0.1uF | O0.1uF | O0.1uF | O0.1uF | O0.1uF | 0.1uF | O.1ul 0.1uF
10uF  |10uF 10uF  |10uF 10uF  |10uF 10uF  |10uF uF  [1OuF  [1OuF [10ul uF [1OuF [1OuF [1OuF [1OuF [10uF
Bank 5 VecIO Decoup 2-.?_\’ Bank 6 VccIO Decoup 2.5V Bank 7 VecIO Decoup +§-r3V Bank 8 VeccIO Decoup +§-r3V

C184 C185 C186 c187 c188 Cc189 190 |C191
+ +
0.1uF | 0.1uF | O0.1uF | 0.1uF | O.1ul

-
=3
c
bl
o
€
bl
o
€
bl

.q|~

C192 C193 C194 C195 C196 C197

0.1uF | 0.1uF | O0.1uF | 0.1uF | O.1ul

-

98 |C199
+

10uF  |10uF

=3
c
bl

St

.q|~

C200 C201 C202 C203 C204 C205 C206 C207 C208

Tow T [owow Taw [end o on

-

°

c

B
3 lT
5 ]
5., 8
3 lT
15 N
5 3

.q|~

ca211 Cc212 C213 C214 C215 C216 C217 C218 C219

Tew Tow [ow o Taw [end o on

’_|“

o

B

g
TR
K
B

eyl

E

bl ]

10uF

.q|~

10/5 delete C222~C226
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2.5V
T

R94 R95 R96 R97

10K 10K 10K 10K
. UI5F  EP3C40F780 -
C227 C228
2.2uF 0.1uF P8 FPGA TMS R98
2.5V P26 FPGA IMS "pg—FPGA TDO
g | NIT_DONE TDO 57— FPaA TDI
— 5z | NSTATUS TDI B FP TCl
R99 DNI = Pg: CONF_DONE TCK 5 GA TCK 10K
R100) 0 u16 Rs | NCONFIG pog
8 R101 24.9 7 | NCE NCEO "p33
VCCa DATA |5 "o %5 P3| DATAO MSELS (4) vz
VCCb DCLK 7 2"\/\/‘ - :: DCLK MSEL2 P23
70| VCCc  nCS 5 4| FLASH_NCE, NCSO MSEL1 [35
= GND ASDI :l DATA1, ASDO MSELO
7| NGt NG8 |43
5 NC2  NC7 5 SLOT_CONF_DONE SLOT CONF DONE _R103 100 R104
5 NC3  NC6 [5 - K
NC4 NC5 w o K o @ o |- |o
R - © [© |o |© |1© |= |- J=
EPCS64SI16N (soic-16) = r e e g g 2 Jg &
= SLOT_DATAO [ 10K
SLOT_nCONFIG I:> - DNI'| O [DNI'| O DNIDNI| O
SLOT_DCLK [ H»— 2._?_\/
SLOT DATAOQ HEADER 3 HEADER 3
SLOT_DATAO >—
- I:> [ . ™M . — . =
HEADER 3 2 2 2
SLOT_ DOLK [ SLOT DOLK 3 3—| 3 AS When program from Flash Memory (MSEL2 = 0, MSELl = 1; MSELO = 1).
SLOT_nCONFIG [ SLOT nCONFIG = an = 2 = 5 PS when program from S.B (MSEL2 = 0, MSELl = 0; MSELO = 0) THIS IS
DEFAULT LOADING
Z
=l ool ©
+3.3V +3.3V +3.3V +3.3V 8 T o
| < Z| L] x
ol = o zl =
ol < o O 9
<| o g o a
nCS
BAT54S BAT54S BAT54S nCE
2.5V +3.3V
"IN AS MODE"
—M J4 R113 R114
BAT545 1 2
D1 D2 D3 D4 3 4
5 6
= = = = 7 8 DNI 0
i 9 10
I —J
HEADER 5X2 =
SAMTEC TSM-DV-LC
+
C230 C231 C232 C234 Byte-Blaster cable c22 C233
pu— pu— pu— pu— 2.2uF 0.1uF
10pF 10pF 10pF 10pF  (to configure the EPCS64 Flash Only)
N
(to configure & NIOS II Debugger on FPGA )
Configuration notes:
25V 2.5V 2.5V +3.3V
1) The EPCS64 Flash can be programmed in AS mode by only one way:
FPGA TCK R115, 49.9 R116 R117 R118 R119
a) By Plug-in the Byte_ Blaster cable to J9 from Host PC and set appropriate jumpers
"IN JTAG MODE"
10K 10K 0 NI
FPGA TDO 49.9WR120 — J5
TCK 1 2 2) The FPGA can be programmed either by
TDO 3 4
™S 5 a) By Plug-in the Byte Blaster cable to J9 from Host PC and set appropriate jumpers
7
TDI 9 0 a) By the S.B and set appropriate jumpers
FPGA _TMS R121 49.9 1
T — + Revisions: LBNL - ]
HEADER 5X2 C23 C235 A
R124 R122 SAMTEC TSM-DV-LC 2.2uF 0.1uF Electronics Engineering Division Frerere|
One Cyclotron Road -
FPGA_TDI R123, 49.9 Byte-Blaster cable Berkeley, California 94720 S
— [BERKELEY LaB]
10K 10K C:\USERS\SENG\DOCUMENTS\ORCAD\OPENPET\DETECTOR BOARD\16-CHANN
1 [ Engineer: Chinh Vu Tie:  FPGA Configuration
Designer: Judy Stirkkinen  [Projec:. QPENPET- FAST DETECTOR BOARD
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15A EP3C40F7 U15B EP3C40F780
u1s 3C40F780 Energy Ext ADC1 Data CLK N J—— DIFFOLK 7N | AH15 _Eneray Ext ADC2 Data GLK N
o e Py R R125_~_~_100___Eneray Exi_ ADC1 Data CLK P DIFFeLK oh  crocx DIFFGLI 7P [AGT5S Eneray Ex ADC2 Data CLK P R126_~_~_100
DIFFCLK_OP DIFFCLK_1P RY50 DNI FPGA ADC N 1 ACt Energy Ext ADC1 Data N1
TIMING_COMP_OUTPUT N 1 D1 Ri NERGY_COMP_OUTPUT N 1 FPGA_ADC P_1 DIFFIO_B1N DIFFIO_B28N |~y Energy Ext ADC1 Data P1 Ri27 100
R128 ~ ~ 100 TIMING COMP OUTPUT P 1 D2 | DIFFIO_L2N DIFFIO_L26N [R5 ENERGY_COMP_OUTPUT P_1 R129 100 R951 DNI FPGA ADC N 2 DIFFIO_B1P DIFFIO_B28P "AF Enerqy Ext ADC1 _Data N2
TIMING_COMP_OUTPUT N 2 E4 | DIFFIO_L2P DIFFIO_L26P 5 NERGY_COMP_OUTPUT N 2 FPGA_ADC P 2 DIFFIO_B2N DIFFIO_B29N "1 Energy Ext ADC1 Data P2 R148 100
R130 ~_~___100 TIVING COMP_OUTPUT P_2 £5 | DIFFIO_L3N DIFFIO_L27N I3 ENERGY_COMP_OUTPUT P_2 R131_~ ~ 100 R952 DNI FPGA ADC N 3 DIFFIO_B2P DIFFIO_B29P "AG1 Enerqy Ext ADC1 Data N3
TIMING COMP OUTPUT N3 Gs | DIFFIO_L3P DIFFIO_L27P |"Rg NERGY COMP OUTPUT N 3 FPGA ADC P 3 DIFFIO_B3N DIFFIO_B3ON |"AF{5 Energy Ext ADC1 Dala P3 R132 700
R149 ~ ~ 100 TIVING COMP_OUTPUT P_3 G6_| DIFFIO_L4N DIFFIO_L28N [R5 ENERGY_COMP_OUTPUT P_3 R133 100 R953 DNI FPGA ADC N 4 DIFFIO_B3P DIFFIO_B30P [y7g Enerqy Ext ADC1 Data N4
TIMING COMP OUTPUT N 4 Hg | DIFFIO_L4P_nRESET DIFFIO_L28P |"g7 NERGY _COMP_OUTPUT N 4 Energy Summing FPGA ADC P 4 DIFFIO_B4N DIFFIO_B31N ["api7 Energy Ext_ ADC1 Dala P4 R134 100
R135 ~ ~___100 TIVING COMP_OUTPUT P_4 H4 | DIFFIO_LSN DIFFIO_L29N [R7 ENERGY_COMP_OUTPUT P_4 R136 100 R954 DNI FPGA ADC N 5 DIFFIO_B4P DIFFIO_B31P "AF{7 Enerqy Ext ADC1 _Data N5
TIMING COMP OUTPUT N 5 G | DIFFIO_LSP DIFFIO_L29P =73 NERGY COMP OUTPUT N 5 Output FPGA ADC P 5 DIFFIO_BSN DQS4B/DIFFIO_B32N [~aF Energy Ext_ADC1 Dala P5 R137 700
R138 ~ ~___100 TIVING COMP_OUTPUT P_5 J5 | DIFFIO_L6N DIFFIO_L3ON |77 ENERGY_COMP_OUTPUT P_5 R139 100 R955 DNI FPGA ADC N 6 DIFFIO_BSP DIFFIO_B32P AFy Enerqy Ext ADC1_Data N6
TIMING COMP_OUTPUT N 6 F3 | DIFFIO_L6P DIFFIO_L30P |"Rg NERGY COMP OUTPUT N 6 FPGA ADC P 6 DIFFIO_B6N DIFFIO_B33N |"Ag3 Energy Ext ADC1 Dala P& R140 700
R141 100_TIMING COMP_OUTPUT P 6 E3 | DIFFIO_L7N DIFFIO_L31N [z ENERGY_COMP_OUTPUT P_6 R142 700 R956 DN FPGA ADC N 7 DIFFIO_B6F/DQS1B DIFFIO_B33P |"AGq Enerqy Ext ADC1 Data N7
—_F5 | DIFFIO_L7P/DQS2L DIFFIO_L31P "y NERGY_COMP_OUTPUT N 7 FPGA ADC P 7 DIFFIO_B7N DIFFIO_B34N |"Agq Energy Ext_ ADC1 Dala P7 R143 100
Fast TIMING TIMING COMP OUTPUT N 7 G B:;;:g{gz Blliillg’ggg U ENERGY COMP_OUTPUT P 7 Ri44 700 R957 DN FPGA ADC N 8 Bliil?yééﬁ, B.'EE.'S*S?QE AHT9 Enerqy Ext ADC1_Data N8
R145 700_TIMING COMP_OUTPUT P_7 G4 | | V. NERGY COMP _OUTPUT N 8 VY FPGA ADC P 8 | | AH18 Energy Ext_ADC1 Dala P8 R146 700
Comp Output —J6 | DIFFIO_LoP DIFFIO_L33N [y ENERGY COMP _OUTPUT P8 Ri47 700 DIFFIO_B8P DIFFIO_B35P |"AFig Enerqy Ext ADCT FRAME CLK N ENERGY EXTERNAL ADC
LVDS TIMING COMP_OUTPUT N 8 DIFFIO_L10N DIFFIO_L33P |"agq FPGA_TIMING_PULSE N ENERGY DIFFIO_BON DIFFIO_B36N ["Ap17 Energy Ext_ ADC1_FRAME CLK P____R150 100
[CRT5_~_~, 100 _TIMING COMP OUTPUT P & £7 | DIFFIO_L11N DIFFIO_L34N g5 FPGA_TIMING _PULSE P, DIFFIO_B9P DIFFIO_B36P [~ac17 LVDS OUTPUT
TIMING COMP OUTPUT N &1 DIFFIO_L11P DQSTL/DIFFIO_L34P [y NERGY COMP-OUTRUT D Comparator DIFFIO_B10N DIFFIO_B37N [FaGz1
Ri52_~_~__100 TIMING COMP OUTPUT P 9 F2_| DIFFIO_LT2N DIFFIO_L3SN I"Wp ENERGY COMP OUTPUT P9 R153 700 Output DIFFIO_B10P DIFFIO_BS7P ["AG22
TIMING COMP_OUTPUT N 10___Ka | DIFFIO_L12P DIFFIO_L35P ["wyz NERGY COMP_OUTPUT N 10 DIFFIO BT1N DIFFIO_B3SN ["AH1
R154 ~_~___100_TIMING COMP OUTPUT P_10 K4 | DIFFIO_L13N DIFFIO_L36N "3 ENERGY COMP_OUTPUT P 10 R155 700 LVDS DIFFIO_B11P DIFFIO_B38P I"AG1g Energy Ext ADC2 Data N1
TIMING_COMP_OUTPUT N _11___Le | DIFFIO_L13P DIFFIO_L36P NERGY_COMP_OUTPUT N 1 DIFFIO_B12N DIFFIO_B39N I"apo5 Energy Ext ADC2 Data P1 R156 100
R157 ~ ~ 100 TIVING COMP_OUTPUT P_11 K7 | DIFFIO_L14N DIFFIO_L37N 7y ENERGY_COMP_OUTPUT P_11 R158 100 DIFFIO_B12P DIFFIO_B39P "AFTg Enerqy Ext ADC2 Data N2
TIMING_COMP_OUTPUT N _12___L7 | DIFFIO_L14P DIFFIO_L37P v NERGY_COMP_OUTPUT N _1 DIFFIO_B13N DIFFIO_B40N |~apo3 Energy Ext ADC2 Dala P2 R159 100
R160 ~ ~___100 TIMING COMP OUTPUT P_12 g | DIFFIO_L1SN DIFFIO_L38N Iy ENERGY COMP OUTPUT P 12___Ri61 700 DIFFIO_B13P DIFFIO_B40P ["AF7g Energy Ext ADC2 Data N3
TIMING COMP OUTPUT N 13 M7 | DIFFIO_L15P DIFFIO_L38P NERGY COMP OUTPUT N DIFFIO_B14N DIFFIO_B41N |"Apzg Energy Ext ADC2 Dala P3 R162 700
R163 ~ ~ 100 TIVING COMP OUTPUT P_13 Mg | DIFFIO_L16N DIFFIO_L39N |y ENERGY_COMP_OUTPUT P_13___Ri64 100 R958 DNI FPGA ADC N 9 DIFFIO_B14P DIFFIO_B41P "AF50 Enerqy Ext ADC2 Data N4
TIMING COMP OUTPUT N 14 L3 | DIFFIO_L16P DIFFIO_L39P |"Apg NERGY_COMP_OUTPUT N VY FPGA _ADC P 9 DIFFIO_B15N DIFFIO_B42N |"AF5 Energy Exi_ ADC2 Dala P4 R165 100
R166 ~ ~ 100 TIMING COMP OUTPUT P 1 L4 | DIFFIO_L17N DIFFIO_L40N ["AR7FNERGY COMP _OUTPUT P 14 R167 100 R959 DNI FPGA_ADC N_10 DIFFIO_B15P DIFFIO_B42P "AF51 Enerqy Ext ADC2 Data N5
TIMING COMP OUTPUT N 15 Hs | DIFFIO_L17P DIFFIO_L40P I7v7 NERGY_COMP_OUTPUT N VY FPGA_ADC P_10 DIFFIO_B16N DIFFIO_B43N |"y7g Energy Exi_ ADC2 Dala P5 R168 100
R169 ~ ~ 100 TIMING COMP OUTPUT P_15 He | DIFFIO_L18N DIFFIO_L41N "ARgENERGY COMP _OUTPUT P 15 R170 100 R960 DNI FPGA ADC N 11 DIFFIO_B16P/DQS3B DIFFIO_B43P "Aa7g Enerqy Ext ADC2 Data N6
TIVING COMP_OUTPUT N 16 DIFFIO_L18P DIFFIO_L41P I7v3 NERGY_COMP_OUTPUT N Energy Summing VY FPGA_ADC P_11 DIFFIO_B17N DIFFIO_B44N |"Ag1g Energy Exi_ ADC2 Dala_P6 RI71 100
Ri72 100_TIMING COMP_OUTPUT P 1 4| DIFFIO_L19N DIFFIO_L42N ["v4—ENERGY COMP_OUTPUT P_1 Ri73 700 R961 DNI FPGA ADC N 12 DIFFIO_B17P DIFFIO_B44P |"AE50 Enerqy Ext ADC2 Data N7
DIFFIO_L19P DIFFIO_L42P A6 pgf Spars OUT NO Output A FPGA ADC P_12 DIFFIO_B18N DIFFIO_B45N "AD1g Energy Ext ADC2 Data P7 R174 100
DIFFIO_LTN DIFFIO_L43N g Det_Spare OUT_PO R962 DNI FPGA ADC N 13 DIFFIO_B18P DIFFIO_B45P |"AB7g Enerqy Ext ADC2 Data N8
DIFFIO_L1P DIFFIO_L43P mAGT Dol Spare OUT N1 Vv FPGA ADC P 13 DIFFIO_B19N DIFFIO_B46N I"AG1g Energy_Ext ADC2 Data P8 R175 100
DIFFIO_L20N DIFFIO_L44N Fiyg Det_Spare OUT P1 Spare LVDS I/O R963 DNI FPGA ADC N 14 DIFFIO_B19P DIFFIO_B46P |"AF55 Fnergy Ext ADC2 FRAME CLK N
DIFFIO_L2oP DIFFIO_L44P ["AGS Dot Spare OUT N2 C__ ™ FPGA ADC P 14 DIFFIO_B20N DIFFIO_B47N ["AFo1  Energy Ext ADC2 FRAME CLK P R176 700
DIFFIO_L21N DIFFIO_L45N 7 Dot Share OUT P2 TO Detector RotA BN FPGA ADC 15 DIFFIO_B20P DIFFIO_B47P [~AFog
DIFFIO_L21P DIFFIO_L45P AT et Spare GUT NG A FPGA ADC P 15 DIFFIO_B21N/DQS5B  DQSOB/DIFFIO_B48N acat
DIFFIO_L22N DIFFIO_L46N ["Ap; Det Spare OUT P3 R965 DN FPGA ADC N 16 DIFFIO_B21P DIFFIO_B48P [~AHp5 RAMP_N
—{1| DIFFIO_L22P DIFFIO_L46P ang Ereqy EX ADC2 CLK N AN FEi A5G T 78 DIFFIO_B22N DIFFIO_B49N [AGos ;g RAMP P
—5| DIFFIO_L23N DIFFIO_L47N B hory 5 ADC2 GLK P DIFFIO_B22P DIFFIO_B49P [~AF5s -
FPGA TIMING PULSE N —wi| DIFFIO_L23P DIFFIO_L47P a5 Erosy Ext ADGT CIK N DIFFIO_B23N DIFFIO_B5O0N G253
R177_~_~__100 _FPGA TIMING PULSE P vz | DIFFIO_L24N DIFFIO_L48N [~Ag7 Energy Ext ADCT CLK P Det Spare IN_NO DIFFIO_B23P DIFFIO_BSO0P "AGP6 FPGA SRAM Din n13
pi_| DIFFIO _L24P DIFFIO_L48P MAE7 SLOT Spare_n0 R178 NI Det_Spare IN_PO DIFFIO_B24N DIFFIO BSIN ["AE24 — FPGA SRAM Din pi3 _R179 100
Pz | DIFFIO_L25N DIFFIO_L49N |"AET __SLOT Spare p0__DNI_~_~ R180 ] Det Spare IN N DIFFIO_B24P DIFFIO_BS1P "AE22 FPGA SRAM Din_ni4 LVDS Data
DIFFIO_L25P DIFFIO_L49P "AFa SLOT Spare n Spare LVDS I/0 R181 NI Det_Spare IN _P1 DIFFIO_B25N DIFFIO_BS2N ["AD22 — FPGA SRAM Din pi4 _Ri82 100
DIFFIO_LSON [7AAS " S[OT Spare T __DNI___~ Ri83 P Det_Spare IN N2 DIFFIO_B25P DIFFIO_B52P ["AC35 FPGA_SRAM Din_ni5 from SRAM
DIFFIO_L50P Ags SLOT Spare 2 FROM Detector Ris4 DNI Det_Spare IN_P2 DIFFIO_B26N DIFFIO_BS3N [~agat FPGA SRAM Din pi5 _ R185 . ~ 100
DIFFIO_L5TN | A5 —STOT Spare o7 NI f185_] Spare LVDS I/0 LRI\ Dot Spare 1T N3 DIFFIO_B26P DIFFIO_B53P
DIFFIO_L51P ["AD: SLOT Spare n3 R187 NI Det_Spare IN_P3 DIFFIO_B27N
DIFFIO_L52N |"AG4 —STOT Spare o3 NI < f185_] To/From S.B DIFFIO_B27P
DIFFIO_L52P ["Aps SLOT_Spare nd AF6 AA16
DIFFIO_LSSN |"ACS SLOT Spare p4__DNI_-_~ R189 ] AH7 | 1011 1014 "Ap1g
DIFFIO_L53P ["AF3 SLOT Spare 15 yig | 1012 FPGA 1015 "Apa1
DIFFIO_LS4N |"AE4SLOT Spare p5_DNI_~_~ R190 ] R191 1013 1016 [FAET8
DIFFIO_L54P DQS2BI017 afizs
K2 AA3 1018
s jopPas 105 A58 AuPz [AA17
Mo | 192 iog [ 203 SLOT CLK OUTn DNI RUR2 [ast7
DQS3LI07
FPGA 108 x; o gtg; gtﬁ gggg ,‘:Eg PLL1_CLKOUTN crock opr  PLL4 CLKOUTN %
25V BEAD FERRITE/SM L6 109 "wg L7 BEAD FERRITE/SM 25V PLL1_CLKOUTP PLL4_CLKOUTP
by 1010 by
u7
c237]  C238 RUPT I"Ug C239 (240
N ‘H—|7 RDN1 i i
0.1uF BEAD FERRITE/SM HY AAY BEAD FERRITE/SM 0.1uF AA14 AB20
10uF| 1.2V L8 Jg_| GNDAS GNDAT ["vg L9 2v [10uF ABT1_| VREFB3NO VREFBANO |"AG{g
5| VCCA3 VCCA1 vy T AA{z| VREFBAN1 VREFB4N1 [y15
T VCCD_PLL3 VCCD_PLL1 ? Vio| VREFB3N2 VREFB4N2 [A75
c241 cz:tzi \7 H7 T8 V Lcms 244 VREFB3N3 VREFB4N3
- N 5| VREFBINO VREFB2NO (7 i -
0.1uF Ng_| VREFBINT VREFB2NT |yig 0.1uF BANK 3 BANK 4
N e irereat: Fote
+2.5V BANK +2.5V BANK
= AN L BaNK 2 = LVDS Interface LVDS Interface
+2.5V BANK +2.5V BANK
LVDS Interface LVDS Interface
EXTERNAL_ADC1_INTERFACE
Energy Ext ADC2 FRAME CLK P Energy_Ext_ADC2 FRAME_CLK_P
Eneray Ext_ ADC2 FRAME CLK N B; Energy_Ext_ADC2_FRAME_CLK_N
Energy Ext ADC2 Data CLK P Energy_Ext_ADC2_Data_CLK_P
Energy_Ext_ADC2 Data CLK N B; Energy_Ext_ADC2 Data_CLK_N
Energy Ext ADC2 CLK P Energy_Ext_ADC2 CLK_P
Eneray Ext ADC2 CLK N B; Energy_Ext_ADC2_CLK_N

SLOT_Spare p[7:0) 5 SLOT Spare p[7:0]

SLOT Spare n[7:0] [ SLOT Spare n[70]

TIMING_COMP_OUTPUT N [16:1 [ TIMING_COMP_OUTPUT N [16:1]
TIMING_COMP_OUTPUT P [16:1 [ TMING_COMP_OUTPUT P [16:1]

ENERGY _COMP _OUTPUT N [16:1 > ENERGY_COMP_OUTPUT_N_[16:1]
ENERGY _COMP OUTPUT P [16:1 > ENERGY_COMP_OUTPUT_P_[16:1]

FPGA ADC_N [16:1]

[ FPGAADC N [16:1]
[ FPGAADC P [16:1]

FPGA ADC_P_[16:1]

Digital LVDS I/O To/From Detector

J6 CONN SOCKET 10x2 RIGHT ANGLE (With LATCH)

Det Spare OUT NO___R195 DNI I R197 DNI__Det Spare OUT P
Det_Spare OUT_Ni__R198 NI 3 R199 DNI__Del_Spare OUT_P
Del_Spare OUT_N2__R20Q DNI 5 R201 DNI__Del Spare OUT P
Det_Spare OUT_N3__R196 NI 7 R202 DNI__Det_Spare OUT_P:
0
Det_Spare IN_NO R203 NI R204 D Det_Spare IN_P
Det_Spare 1 R205" >~ DNI R206 D Det Spare IN_P
Det_Spare_IN_N2 R207 NI R208 D Det_Spare IN_P:
Det_Spare IN N3 R209 DNI R210 D Det_Spare IN_P

100 ohms required for LVDS reveivers. Pages 120,132/350 of Cyclone3_handbook.pdf

Energy Ext ADC2 Data _P[8:1 [ Eneroy Ext ADG2 Data Pl8:1]
Energy Ext ADC2 Data N[8:1 [ Eneroy Ext ADC2 Data N[8:1]

EXTERNAL_ADC1_INTERFACE

Energy Ext ADC1_FRAME CLK P Energy_Ext_ ADC1_FRAME_CLK_P
Energy_Ext_ ADC1_FRAME CLK N B; Energy_Ext_ADC1_FRAME_CLK_N
Energy Ext ADC1 Data CLK P Energy_Ext_ ADC1_Data_CLK_P
Energy Ext ADC1 Data CLK N B; Energy_Ext_ADC1 _Data CLK_N
Energy Ext ADC1 CLK P Energy_Ext_ADC1_CLK_P

Energy Ext_ ADC1 CLK N B; Energy_Ext ADC1_CLK_N

Energy Ext ADC1_Data_P[8:1 5  Energy Ext_ADC1 Data P[8:1]

Energy_Ext_ADC1_Data_N[8:1]

Energx Ext ADC1_Data N[8:1 |:>

LVDS DATA FROM SRAM
EFCASRAM Din n15:0] ] FPGA SRAM Din n[i5:0]
FRCA _SRAM_Din p[15:0] < FPGA_SRAM_Din_p[15:0]

LVDS CLK to SLOT CONNECTOR

SLOT_CLK_OUT]
SLOT CLK OUTn EE

SLOT_CLK_OUTp
SLOT_CLK_OUTn

Revisions:

LBNL >
A
Electronics Engineering Division freseee ‘m

One Cyclotron Road
Berkeley, California 94720

BERKELEY LAB

Engineer: Chinh Vu

e  07-FPGA_Banks_1,2,3,4

Designer: Judy Stirkkinen
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OUTPUT to VME CONNECTOR

TP10 VIAS 2 ui15C EP3C40F780
SRAM INTERFACE (TTL, QuickUSB INTERFACE (TTL.
SLOT GLK IN Y28 J28 57
n
DIFFGLK 3N DIFFGLK 2N
SLOT CLK INn 700_~_~ R211__SLOT CLK INp Yar = CLock 1N 2N 557 A5 At4
DIFFCLK_3P DIFFCLK 2P 1 = SWOo Local Clock __R212 49.9 B15 g:;gg:ﬁ—f”; CLOCK IN B';E‘ét?“g B14 QuickUSB INTERFACE
SLOT D no 72T IF———— DIFFIO RIN |-228 FPGA SRAM A n0 3 2 SWi1_ 5 4
SLOT D p0___Rai | | C26 FPGA SRAM A p0 5 SwW2 FPGA SRAM ACTIVE c H Qusb CLKOUT Qusb FD[15:0) )
SLOT D ni Ras | DIFFIO.R2oP DIFFI0_RIF D25 FPGA SRAM A ni 7 SW3 FPGA SRAM BHEn Di5 | DIFFIO-T27N RS 1 Qusb IFCLK S DL K Qush_FO150]
SLOT D pt U25 _R30 _R2N ["Bog FPGA _SRAM A pi 0 SW4 SRAM FPGA SRAM CEin E _T27] TP A SW 0 Qusb GPIFADRIB0l | ———, Qusb_GPIFADR[E:0]
SLOT D n2 R26 B:EE:&S“E B.'EE.'S*EZE E26 FPGA SRAM A n2 7 2 SW5 FPGA SRAM WEn J g:;i:gﬁ“g B'"F:E'I%Eg Qusb_CMD_DATA
SLOT D p2 R25 DIFFIO’Rg}P |o’R§P [ E24 FPGA SRAM A p2 1 7 SW6 Control FPGA_SRAM BLEn A DlFFlo’ngN |o’T§N A Qusb_nEMPTY QuickUSB
SLOT D n3 T22 | : c27 FPGA SRAM A n3 1 6 SW7 FPGA SRAM OEn 7 S S B Qusb _nFULL Qusb CMD_DATA Qusb_CMD_DATA
SLOT D p3 21| DIFFIO.R32N DAS2RDIFEIO_RN |"Fas FPGA SRAM A p3 — FPGA SRAM RX EN H12_| DIFFIO_T20P/DASAT  DASTTDIFFIO._TSP "¢ SW 1 Control usb REN Qusb_REN
SLOT D nd V20 _R32 _R4P "pag FPGA SRAM A nd FPGA SRAM TX_EN _T30 _T4N "57 Qusb nOE usb WEN Qusb_WEN
SLOT D p4 T25 Bli?lgfgii?:‘ms - B'IE';'I%F‘R?; D27 FPGA SRAM A p = 16 pins IC Socket Do C g:;i:gﬁg?z 3:;28’%2 A Qusb_nREN usb_nREN Qusb_nREN
LVDS Data 55| DIFFIO_Ra4 DIFFIO RoN [ 27 — DT D161 biFFio Ta1P DIFFIO_T5P [~Sg——Quso DWEN —Qusb MEN Qusb nTEN
S| | | 5 D S o c m m ush
To SLOT SLOT D_n6 v25 | DIFFIO_R34P DIFFI0_ReP I"E28 FPGA SRAM A n6 D3 Fi5 | DIEFIO_T324 DIFFo-ToN Qusb WEN These Quick USB pins can be used —
SLOT D p6 T26 _R35 _R7N "G22 FPGA SRAM A pb D _T32 _T6P [7C11 SW on i Qusb nEMPTY.
> DIFFIO_R35P DIFFIO_R7P ) DIFFIO_T33N DIFFIO_T7N oo for other function if not needed Qusb_nEMPTY
SLOT D 7 V23 | | F28 FPGA SRAM A n7 D5 __H16 & & 0 Qusb FD Qusb_nFULL Queb MFULL
Uzg | DIFFIO_R36N DIFFIO_R8N [—F57 (= = =— DIFFIO_T33P DIFFIO_T7P [—p; = after done debugging usb_ni
SLoLDp7 8 | DIFFIO_R36P DIFFIO_R8P CA_SRAV A p 5 DIFFIO_T34N DIFFIO T8N Qusb FD
R ot DIFFIO_R7N DIFFIO_RON 28 — SRAM LVDS c - DIFFIO_T34P DIFFIO_TgP [~2o—Qusb [D
SLOT D ps Uz | DIFFICRS7N DIFFI0_RON [[G2s FPGA SRAM A 8 ADDRESS SLOT C Alg| DIEFIO_T347 o en e ausb Qusb_CLKOUT Qusb_CLKOUT
SLOT D n9 V25 | hor [eas FPGA SRAM A n9 SLOT SPI SLOT C B S S F7____Qusb Qusb IFCLK Qusb_IFCLK
TP11 VIAS2 SLOT D po Rz | DIFFIC_R36N DIFFI0_R108 K26 FPGA_SRAM A pg SLOT C Alg| DIEFIO_T350 oErIO-ToF B8 Qusb
STOT D a0 AAZS | DIFFIOfF(“N DIFFKfR‘UN [ H22 — FPGA SRAM A ni0 SLOT C B DlFFlo’TSGP DIFFIO’TWOP 10 Qusb QuickUSB DATA
1 SLOT SLICE IN SLOT D pi0__ Va7 _R39 - 1‘ H24 FPGA SRAM A pi0 - F _T36 - ‘? 11 Q
SLOT SLICE_INn SLOT D nii ___AB2s | DIFFIO_RIOP DlEEopir [c28 FPGA SRAM A nii FPGA SRAM D D17 | D oot DERO-TIIN 87 2
SLOT D pii__ V28 _R40| a 12 G27 FPGA SRAM A pit FPGA SRAM D Ci7 _T37P/DQS2 _T11 7 0 Power Monitor ADC INTERFACE
SLOT D ni2 W27 B:EE:&S“OE 3:;5:87; 25 H23 FPGA SRAM A ni2 FPGA SRAM D G18 | g:;i:gﬁ“g g:i';'lgfng 10 Q
SLOT D pi2 W28 | DIFFIO’RMP DlFFlo’RmP ["J25 PCA SRAM A pi2 FPGA SRAM D D20 | DlFFlo’TSBN DIFFIO’TWZN 10 Q lonitor ADC FS r Monitor ADC_FS
P12 VIAS2 SLOT D ni3 U20 _R41 | 1‘3 J24 FPGA SRAM A ni3 FPGA SRAM D Ci9 | _T39 _T13 7 Q jonitor ADC_SDO 1 | Monitor ADC_SDO
SLOT D pis W26 B:EE:&S“?Q‘ Blliillg’; “’g 126 FPGA SRAM A p13 FPGA SRAM D €20 | g:;i:gﬁ”z B.'EE.'S*PSZ 11 Q jonitor_ADC_SDI | Monitor ADC_SDI
1 SLOT SLICE OUTj SLOT D nid V21 _R42 | 1‘4 F24 FPGA SRAM A nid FPGA SRAM D Hi7 _T40 _T14N —Fg Q lonitor ADC_SCK I Monitor ADC_SCK
2 SLOT SLICE_OUTn SLOT D p14__26 | DIFFICP4sN DIFFI0_R15N [Ker FPGA SRAM A pi4 Single End Data FPGA_SRAM D c1g | DIEFIO_T407 o4 10— lonitor ADC_CSn 1 & Monior ADC_CSn
SLOT U s _AB2e | giEF3-Retl DIFFIO hion [ 2 FPGA SRAM A_NT5 EEGA SRAM DS D18 | DEFoTa1p DIFFIO-T1aP [E1
SLOT D pi5__AB27 _Rad - 15 K28 FPGA SRAM A pi5 to SRAM FPGA SRAM D9 B21 | _T41 _T15P ¢ Q
SLOTSOCE e AAs6 | DIFFIO_R44P DIFFIO_R16P [ 57 FPGA SHAM A ni6 AV D E75| DIFFIO_T42N DQS3T/DIFFIO_T16N [F15—q POWER GOOD
DIFFIO_R45N DIFFIO_R17N . DIFFIO_T42P DIFFIO_T16P Fgg—& —POWER GOOD POWER_GOOD
700_~_~R213__ SLOT SLICE INp U26 | -RITN [L2g FPGA SRAM A pi6 RAM D A22 S & B8 Q
SLOT SLICE OUTn Acz7 | DIFFIO_R4SF Do 23 FPGA SRAM A ni7 RAM_D A1 | DIEFIO_T43N DERO-TI7N o0 @
SLOT_SLICE OUTp AB26 | DIEFIG_RaeN DEES-RieN [Tas FPGA_SRAM A p17 RAI Cat_| DIEFIO_T43R DEESHan e QuickUSB ADDRESS External ADC CMOS
FPGA i _Rdgl _R18P "Ha5 FPGA SRAM A nis RAM D D19 _T44 _T18N [ Q
DERG R B e i e i o T L Level (1 <0.3v, H >
_R47 _R19P "k55 FPGA SRAM A ni9 [ADs B2 )_T45 _T19N g Q 1.4v)
ores ke m— e e ore T1or PRt — FraA SRAM INTERFACE
| | 20 __FPGA SRAM Din ni0 [A 21 5 & B
DIFFIO_R49N DIFFIO_R21N [ DIFFIO_T46P DIFFIO_T20P
[ R2tg \ A 100 DIFFIO_R49P DIFFIO_R21p (ige —TPOA SHAM Dinpi0__R217 A 100 LA DT _H18 ] DiFFio T47N DIFFIO_T21N {51 o [ i Lrn et SLY ] FPGA SRAM TX EN
| | nn LVDS Data LA D 3 & o 2 750 Energy Ext_ADC2_CSn GA_SRAM_RX_EN FPOA-SRAMTOCEN
R22Q 700 DIFFIO_RSON DIFFIO_R22N "33 FPGA SRAM Din pii__ 221 700 LA Di3__F21 | DIFFIO_T47P DIFFIO_T21P 7 750 Energy Ex ADC PD SO
DO norrs o et £ron sha PR AL R oo Te PP | gesmon ! oo s o
LVDS Data B224 A AAD DIFFIO_R51P DIFFIO_R23P [pag——CA SHAM Din p12__R225 A A 100 Mot 1 6 VOLTAGES S —S13 1 DIFFIO T49N DIFFIO_T23N |2 2 e A — | FPGA SRAM CEin
fron SR | [, m DeRs iy DR 184 R ot s o - P A e oo Derg ) e
ol 5 DIFFIO_R53N DIFFIO_R25P [ae—S-OT seare oo DN fieed Spare LVDS I/O Fast ont CoME 820 1 DIFFIO Ts0P DQSST/DIFFIO_T24P |8 et e SHOLD CSn 1 R230 A - < FPGA_SRAM_BLEn
DIFFIO_R53P DIFFIO_R26N 55 0 To/From S.B Monitoring o 79| DIFFIO_T51N DIFFIO_T25N [Fig HRESHOLD Gon 2 VAN
DIFFIO_R54N DIFFIO_ R26P |—ma2 Spare p7DNI__ ~J235 ] lont_GO 19 | DIFFIO_T51P DIFFIO_T25P (o ENEHGY THRESHOLD CSn 2 R234 ! FPGA SRAM OFn < FPGA_SRAM_OEn
| | COMP B B c : _SRAM_
B205 o0 DIFFIO_R54P DIFFIO_R27P |-Ragx Voltages S 526 | DIFFIO_Ts2N DIFFIO_T26N R h2% !
DIEFIO-Rsar DiEFio-pert [Kes SLOT CLK OUTIn __R237 SLOT CLK OUTn jont_CO D2 | BEFIO_To2N DIErio-T2en ENERGY_THRESHOLD CSn 4 R238 1 FPGA SRAM_ACTIVE FPGA SRAM AGTIVE
R239 700 DlFFIO—HggP DIFFIOiRggP M24 SLOT CLK OUT1p __R240 SLOT CLK OUTp 52 _T26! R241 1 1 - SRAM_.
PP | | VIAS2  TP13 jonitor ADC_CSn A23 c ENERGY_THRESHOLD _SCK
242  ~ 100 FPGA SRAM Din pg AB22 | B:EE:&SWQ v, ~Monitor ADC_FS B25 :829 :834 D ENERGY THRESHOLD_SDI = FPGA_SRAM DI15:0) [ FPGA SRAV D[i50)
_R56 SLOT CLK_OUT] Monitor onitor ADC_SCK 227 |90 e SW 5 "
AT e — et (R we S Emaenee. AN MED () s st o5
P21 | 1020/DAS3R 1027 [7yp7 1033 1038 I"Eiq G_THRESHOLD CSn FPGA_SRAM Din p[15:0] ' '
<E2 1 021 1028 1039 |55 S M {1 FPGA SRAM_Din_p[15:0]
vz | 1022 FP 1040 —— EPGA_SRAM A n[19:0] [ FPGASRAM A ni1o0]
1 'f'v BEAD FERRITE/SM [\ w25 | 04 GA A BEAD FERRITE/SM L2 1 PLL2 CLKOUTN ¢yoek oprPLL3 CLKOUTN (52 LA GLKI FPGA SRAM A p[19:0] FPGA SRAM_A p[19:0]
1025 PLL2_CLKOUTP PLL3_CLKOUTP = —>» i
caas|  C246 \] AA22 V Co47 248 F19
N AB23 ;g;’lg . E19 ggm DAC Control (L <
0.1uF BEAD FERRITE/SM FERRITE/SM 0.10F 0.8V; H>2.4V)
10UF| 25V L2 Y20 J20 2.5V Fow POWER GOOD __F22 G14 TIMING THRESHOLD SCK bl "
v2i| VOCD_PLL4 VCCDPLL2 a1 /> Monf RsTn____Fig | VREFB7NO VREFBBNO ["F¥1 — T1VING THRESHOLD SDI POWER SUPPLIES FAST MONITOR INTERFACE
N e e fe—ar e e
caty  C250 e 122 cost 252 jon1_WDI GI5 | VREFETNG N2 [eo RAMP_BIAS CSn Lot COPIBN (1 \jon1_comPle.1]
0.1uF u23 VREFBSN? VREF%N? M21 0.1uF BANK 7 BANK 8
100F| Upa| VREFBSN? A M257 3 Vont RSTn Mon1 RSTn
24 | VREFBSN3 VREFBENS 21 +3.3V BANK +3.3V BANK Moni_WDOn @EM‘W”YVE&
L — Mon1_WDI
— BANK 5 BANK 6 — - - .
i " WATCH FOR LIMITATION of NUMBER of OUPUT per BANK Single-End Interface Single-End Interface NG THHESHOLD G5
n [4:1 TIMING_THRESHOLD_CSn_[4:1
+2.5V BANK +2.5V BANK > - -CSn[4:1)
: TIMING THRESHOLD SCK TIMING THRESHOLD_SCK
LVDS Interface LVDS Interface 1) LVDS receiver & emulated LVDS > - -
transmitter supported at all Banks TIMING THRESHOLD SDI [ TMING_THRESHOLD_SDI
Bank 1,2,3,4,5,6 are for LVDS ONLY (Single end mix with LVDS will not be allowed by compiler) . ;
2) True LVDS transmitter supported at VME 3 rows- 96 pins back plane connector SAMP BIAS CSn [ RAVP BiAS CSn
PCB Mount low profile SMA ONLY Banks 1,2,5.6 (This is NOT conform to VME signal standard )
LOCAL CLOCK 1639y
) | +33V J10A +5V_IN J108 J10C ENERGY THRESHOLD CSn [4:1] ENERGY_THRESHOLD_CSn [4:1]
O DIN 96_ABC-P +33VN  DIN96 ABC-P DIN 96_ABC-P h— - —>
or o = o = or o = ENERGY THRESHOLD SCK [ ENERGY THRESHOLD_SCK
P P C
J n A B2 | n c ENERGY_THRESHOLD_SDI s ENERGY_THRESHOLD_SDI
1 BAT54S D p A B3 D p c e N
2 Local Clock D n A B4 D n c
B 3 These LEDs are on Front Panel g o 2 ._gg g D! C:
— - n n 9
(RIGHT ANGLE through hole; 2/package; LVDS Data D o6 A - D o7 o ST S0 Ol [, SLOT Spare p70]
D5 A c
HEADER 3 Dialight part number 552-0222F) TO Slots D ps A9 [ B9 D po Co SLOT Spare n[7:0! > SLOT Spare_n[7:0]
+33V = (1-8) D n A D n
33 u17 23V "MON_1_6_VOLTAGES_OK" Db A Do
'|'_ Mon1 1 6 VOLT, n A n
1 4 Co54 D22 g  LED_2 4PIN D p A D p
OE Vee
: s oo Wl Lo, s oL C i —Sean 1 soraom
GND OUT 0253 . a Sl b SLOT CLK_OUTn
- A
= Oscillator AN = SLOT_CLK INp A18 B SLOT CLK OUTp B
7mm x Smm S.M = Clock_OK' i & SLICE SLOT CLK INn A19 Ble SLOT CLKOUTn —_C19 CLK & SLICE
1 SLOT SUICE_IN A21 b B21 SLOT SLICE OUTp__C21 TO Slot
FROM Slot —SLOT SICE e Aer | -5V B22 | —STOT SIIoE oUTE—Go7 | SLOT_DATAO I SLOT_DATAQ
"Slice OK" A23 I B23 | C23 SLOT CONF DONE___t
- Spare p0___A24 ~B24 SLOT Spare p2___C24 SLOT DCLK |  SLOT_CONF_DONE
a3y Agilent 16902B Logic Analyzer Connector 3023 A 4LED,2,4P|N = goare il ﬁgg ggg = g goare ng 822 SLOT _nCONFIG |_> gtg¥ D(%EFIG
¥ A PR A pare_p: are n
.33V (With 4 GHz timming plugin card 16910A) Spare 13— A7 | Bo7 | S0 S_p_p_C_are 5 57
for MAIN FPGA (DO to D15) Spare p6 A28 B28 [OT CTRL 6826
CONN SOCKET 20x2 SLOT Spare n6___A29 B29 SLOT CTRL CLK €29
10K 10K +33V c255 Cc256 SLOT CTRL DO____A30 B30 LOT CTRL DI €30 Energy Ext ADC1_CSn Energy Ext ADG1_CSn
12C TEMPERATURE SENSOR o Tonr . 1003 AN 9T 140 "Event_Out” oo — B oL —) Eneray Ex_ADG2 GSn R Energy Ex ADGZ_Cn
u u LA D n SI(
R248 R249 10K 0K LA D 35 36 | nergy Ext ADC_RESETn Energy Ext ADG_RESETn
+3.3V AD 33 34 = = T ~Energy Ext ADC_SDATA Energy_Ext_ADC_SDATA
u18 = [AD : 31 32 neray Ext ADC_SCLK Energy_Ext ADC_SCLK
12C_SCL soL vag L8 Ro48 947 = TEMP > 147C" LA D. 29 30 Energy Exi_ ADC_PD Energy_Ext_ ADC_PD
12C_SDA DA GND [ & o5t - B [AD 2 s These LED SHARES WITH LOGIC ANALYZER PINS —
A0 CT s 72 [AD 23 24 25V SLOT Spare pl7:0 [ SLOT Spare pl70]
At INT greenLED DN12 LA D! 21 22 T +5V_IN +3.3V_IN = »
TempSensor ADT7410 LA D 9 20 LA DO R254 330 green LED DN13 SLOT Spare n[7:0 s SLOT Spare (7]
LA 7 V7%
[AD LA DI R255 330 _green LED d DN14
LA D 4 7 . = : . N
+33V ute +3.3V [AD LA D2 R256 330 _green LED ¢ DN15 ca64 Revisions:
LA D 7% 100uF A
SCL vdd g " TEMP > Programmable LIMIT" LA mﬁo 5 L L LA D3 R257 330 _ greenLED % DN16 Electgnic% Er:g:neeg‘g givision r::r}'l ‘m
X¢ ne Cyclotron Roa -
SDA  GND |75 ] +3.3V LA CLK1 __ R258 49.9 | 3 LA D4 R259 330 green LED DN17 Berkeley, California 94720
A0 CT 5 [ R260 120 d T 1 V73
Al INT 72 * - LA D5 R261 330 green LED DN19 To/From SLOT 1->8 CAUSERS\SENGIDOCUMENTS\ORCAD\OPENPE NDETECTOR BOARD\T6-CHANNEL]
= TempSensor_ADT7410 = green LED DN18 J1 - N . Title:
LA D6 R262 330 _green LED DN20 Engineer: Chinh Vu te:  FPGA Banks 5,6,7,8
LAD7  R263 330 greenLED o ¢ DN Designer: Judy Stirkkinen  |Project:. QPENPET- FAST DETECTOR BOARAD
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When This light is "ON", USB connection is established
" Qusb 5V " To the Host PC Interface plug-in Board VME connector
+33V
et onz LED
5v 2 1 geen | S PO T Qusb FDI150)
Qusb. |+ — -
R ' A\Y C266 | G267 Qusb_GPIFADR(8:0] [~ Qusb_GPIFADR[30]
u20 C268 (1.6 mm x 0.8 mm, 2V@5 ma) 01UF 0.AuF
. 1ul . 1ul
2 100F SN65LVDT386 has build in
BITWISE +5 termination resitors __Qusb CMD DATA Qusb_CMD_DATA
5 H—— Qusb REN Qusb_REN
QUSB2 +5 38 = R265 = —Qusb WEN Qusb_WEN
o -ch— 33K 438V 3.3V o INPUT REN Qusb_nREN
12 80 2 1 WARNING: Set Qusb RESET B = " LOW " could CRASH your PC e SNB5LVDT386 nWEN Qusb_nWEN °
N OE
4 Qusb RESET B (Active Low reset OD input) OUTPUT gg GND A1A FPG:FlseFIAA H:anoA . S >
Rgﬁfgﬂ? 6 __Qusb CLKOUT (48 iz cou clock output) 62| Vee A1B FPGA SRAM A pi Qusb nEMPTY Qusb_nEMPTY
48 MHz GPIO Clock tput X
IFOLK [Sg—usb FOLK_ (e e ook outee 61| e s FPGA SRAM A ni Qusb_nFULL gE Queb nFULL
INT4 FPGA SRAM TX_EN s gg ENA A3A FPG:F’S;\A %ﬂ_
FPG 0
£ A1Y A3B A A D3
?;B’g =>cﬁ §F2 2; gg ﬁgz ﬁj‘é FPG:PSRA HA n3
- EF FPGA SRAM A pd
AXD CASHANLAS 2 Aey B1A FPGA SRAM A nd Qusb_CLKOUT Qusb_CLKOUT
3 FPGA SRAM A% 54| ENB BIB FPGA SRAM A p5 Qusb_IFCLK B Qusb_IFCLK
“ CTLo T FPGA_SRAM A5 53| B1Y Bea FPGA SRAM A n5
—Q FPGA SRAM A6 52 FP RAM_A p6
g glt; \n"g?\, FPGA SRAM A7 51 g% ggé FRGA SHAM A6 - — Qusb SW_PG [y Qub.SW.PG
—a 8%3 NWEN Qusb Control lines ig GND B4A FPGAFPSRA R:":7A D7
3 nOE Voo B4B TPGA SAAM A 58
e cms a 7] Veo pitad - PG SRAM ArE
RXDO [5a—x FPGA SRAM A€ 46 | SND o e FPGA SRAM A pg
_<C3usg TXDO X FPGA _SRAM A a5y Cop [0 FPGA SRAM A n9
sl = 2 21 FPGA SRAM A pi0
Qusb RDYO |40 Qusb nEMPTY Fi Cﬁ §F2 2 1 23| C3Y C3A 755 FPGE SRAM A nio
—Qusb RDV1 |22 Qusb_nFULL Qusb Control lines 251 C4Y C3B |53 TP RAM A BT
Qusb RDY2 %x FPGA SRAM A 2 EN$ g:é 24 FPGA SRAM A nil
Qusb RDY3 [2o—x FPGA SRAM A. 2 g;y Sia 22 FP RAM A pi2
—Qusb RDY4 [z5—X FPGA SRAM_A 39 26 FPGA SRAM A ni2
Qusb RDYS5 22— FPGA SRAM A 38 | D3Y D1B 57 FPGA SRAM A pi3
2 z ional circuit for RV — e
RXD1 22— Opt t 36 29 FPGA SRAM A pid
Q TXD1 A% 35 | GND D3A 730 FPGA SRAM A nid
g s . . 34 xgi 332 31 FPGA SRAM A pi5
| 88 . 33 32 FPGA SRAM A ni5
=3 aefe independent debugging
Q PE2 oo —x 16 Diff-receiver- (DGG)
. PE3 55— +33V
Q PE4 [og—X 64 pins TSSOP
PE5 59—
PE6 72 Qusb GPIFADRS Qusb ADR line )
PE7 c269 | c270
74 u22 INPUT
WAKEUP B 4 0.1uF | 0.1uF OUTPUT +33V SN65LVDT3E6
76 Qusb SW_PG u eV 980
FPGA SRAM A pi6
sw.pa R266 1K sg GND A1A FRGR SRAM Anie
POl I 62 | Voo A1B FPGA SRAM A pi7
61 | Voo AZA FPGA SRAM A ni7
FPGA SRAM TX EN 60 (E;NE ﬁgi FPGA_SRAM A p18
F FPGA SRAM A nis
ausez =;Eﬁ gEﬁ 2 (75 gg AlY A3B FPGA SRAM A p19
. N N FPGA SRAM A18 57| A2Y A4A FPGA SRAM A ni9
This is the 80 pins HIROSE S.M connector (1.25" x 0.25") FPGA SRAM A19 56 ﬁ% é:/? S FPGA_SRAM D[15:0] <] FPGA SRAM_D[15:0]
ENB B1B [
B1Y B2A [—X FPGA_SRAM Din_n[15:0] FPGA_SRAM_Din_n[15:0]
B2y 828 (=~ — —>
B3Y B3A [ FPGA_SRAM Din_p[15:0] FPGA_SRAM_Din_p[15:0]
Bay 838 [t — —>
GND B4A g~ FPGA_SRAM A n[19:0] .
K FPGA_SRAM_A n[19:0]
Vvee 248 7 " For these OPEN inputs, — ) "
é?\ch ClB _—Xg Output='Z'if ENA=L, EPGA_SRAM A p[19:0] ] FPGA SRAM A p[19:]
c1y CoA _ng Output ='H' if ENA = H
c2y C2B 51 GA SRAM INTERFACE
cay C3A 5% FP
cay C3B |53
ENC C4A o4
D1Y C4B |55
D2y D1A o<
D3Y D1B 57— FPGA SRAM TX EN
Hal M TX_EN
D4y D2A FPGA SRAM RX_EN | EPGA_SRAM TX |
END 028 (20— R FPGA SRAM_RX_EN
GND D3A 55—
FPGA SRAM MEMORY Vee 038 90—
Ve D4A |35 FPGA SRAM_BHEn
3.3V +3.3V GND Dap 2 ] FPGA_SRAM_BHEn
1Mx1 * [GND  D4BJ FPGA SRAM CE1n | FPGA_SRAM CEin
2 MB of 100 MHz Fast SRAM ( 6) FFreceTver—(55%) FPGA SRAM _WEn FPGA_SRAM_WEn
+33V cort | core co73 | cora 64 pins TSSOP FPGA SRAM BLER < FPGA_SRAM_BLEn B
F | o1F uF | 0.1uF FPGA SRAM OEn ] FPGA SRAM OEn
INPUT = 24 OUTPUT FPGA SRAM ACTIVE
£ FPGA SRAM_ACTIVE
ws & 8 L — 64 FPGA SRAM Din p0
) ) R267 K GND A1Y 63 FPGA SRAM Din n0
[ _ i Vee AZ 65 FPGA_SRAM Din pi
FPGA SRAM A19 20 3 3 “ FPGA_SRAM D Vee A2Y 67 FPGA_SRAM Din_ni
FPGA SRAM ATS 21 | A9 > > 1015 40 FPGA_SRAM D GND A2Z g7 A SRAM Din 7
FPGA_SRAM_A17 22| A18 oz FPGA SRA FPGA SRAM BX EN A SRAMLD ENA A3Y '50 FPGA SRAM Din n2
FPGA SRAM A 25| 17 018 [se FPGA SRAM D SRAVD A1A A3Z [3g FPGA_SRAM Din p3 +33V
FPGA SRAM A P2 I o171 35 FPGA SRAM D A SRAM D A2A A4Y 57— FPGA SRAM Din n3
FPGA SRAM A14 25| Ao 1010 |34 EPGA SRAM D A SRAM D g | ASA A4Z 756 FPGA_SRAM Din pd FPGA SRAM ACTIVE R268 249
FPGA SRAM A 267 s 09 |33 FPGA SRAM D - A4A B1Y 55 FPGA SRAM Din n4 7
FPGA_SRAM A 27 s 108 |32 FPGA SRAM D A SRAML D4 ENB B1Z (55 FPGA SRAM Din p5 DN23 green LED
FPGA SRAM A 28| 107 HZ EPGA SRAM D A SRAM D5 BIA B2Y 53 FPGA SRAM Din 6
FPGA SRAM A 29 100 106 FPGA SRAM D A_SRAM Db B2A B2Z 55 FPGA SRAM Din p6
FPGA SRAM A 30 179 105 EPGA SRAM D A_SRAM D7 B3A B3Y 51 FPGA SRAM Din n6
FPGA_SRAM_A £ 104 FPGA SRAM D - B4A B3Z I"5g FPGA_SRAM Din_p7
FPGA_SRAM A LI 103 — GND B4Y 749 FPGA SRAM Din n7
EPGA SRAM A T S 102 FPeA SR Vee B4Z g FPGA SRAM Din p8
FPGA_SRAM_A! 481 101 — g | Voo C1Y 27 FPGA SRAM Din n8
FPGA_SRAM_Ad A4 100 FPGA SRAM D8 9 | GND C1Z 46 FPGA_SRAM Din_p9
EPoA SRAVA A3 FPGA_SRAM D9 0| SIA C2Y 45 FPGA SRAM Din_no
Fi R : 4 FPGA SRAM Din pi0
FPGA SRAM A ﬁf 1S61WV102416BLL-10TL Eigﬁ 2:2 B}? 2; C3A C3Y ™23 FPGA SRAM D ni0
FPGA SRAM Al (1Mx16 (2MB) TSOP-48) 23 C4A C3z 42 FPGA SRAM Din pi1
6 FPGA SRAM D 24 | ENC C4Y ™41 FPGA SRAM Din nii
_ Net e FPGA SRA 25 | DIA C4Z 40 FPGA _SRAM Din pi2
FPGA SRAM CEin 7d CE n NC2 %x FPGA SRAM D 26 | D2A D1Y 739 FPGA SRAM Din ni2
FPGA SRAM OEn 44 OEn NC3 FPGA SRAM D 27 | D3A DIZ 58 FPGA SRAM Din_pi3
FPGA SRAM WEn WE n 35 | D4A D2Y 37 FPGA SRAM Din ni3
FPGA_SRAM BHEN B - 29 | END D27 736 FPGA_SRAM Din p14
FPGA SRAM BLEn 2d 5 & & [ 30| GND D3Y ™35 FPGA SRAM Din ni4
-3 & 31 xgg 335 34 FPGA SRAM Din pi5
FP i ni5
o sz | Yoo Ry I GA_SRAM Din_n
- @ 16 Diff-drivers- (DGG)
SNB5LVDS387
64 pins TSSOP A
Revisions: LB N L = A
Electronics Engineering Division r r/n}] 1l
One Cyclotron Road -
Berkeley, California 94720
[Benkeey La)
[ G USERSSENGDOCUMENTSORCADOPENPE NDETECTOR BOARDY 6-CHANNEL] F
Engineer: Chinh Vu e SRAM & Qusb Interface
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FTC1 STC1
TIMING COMP_OUTPUT P 1 ENERGY INPUT 1 FILTER OUTPUT P 1
OUTPUT P_1 INPUT 1 FILTER_OUTPUT P_1
FAST INPUT 1 TIMING INPUT 1 NPUT 1 SoTuT - ITIMING COMPOUTRUT N 1 FTER ooTeoT ] FILTER OUTPUT N
ENERGY INPUT 2 NPUT 2
TIMING INPUT 2 E FILTER OUTPUT P 2
FAST_INPUT_2 INPUT_2 TIMING COMP_OUTPUT P 2 ENERGY_INPUT 3 FILTER OUTPUT P_2 FILTER_OUTPUT N
TIMING INPUT 3 OUTPUT_P_2 B IMiNG_GOMP_OUTPUT N 2 INPUT_3 FILTER_OUTPUT_N_2
FAST_INPUT 3 INPUT 3 OUTPUT N 2
ENERGY_INPUT 4 FILTER OUTPUT P 3
INPUT 4 FILTER OUTPUT P_3
TIMING INPUT 4 FILTER OUTPUT N
FAST_INPUT 4 INPUT 4 TIVING COMP OUTPUT P 3 FILTER OUTPUT N 3
OUTPUT_P_3 B IMING_COMP_OUTPUT N_3 FILTER QUTPUT P_4
OUTPUT N VO_COM FILTER OUTPUT P 4 FETER-GUTouT
FILTER OUTPUT N 4
cureyr - RS S 4 siow cour ourur o - SERCUE QL
THRESHOLD_1 OUTPUT N 4 SLOW_THRESHOLD_INPUT 1 SLOW_COMP_OUTPUT N_1
SLOW_INPUT 2
THRESHOLD_2 SLOW_THRESHOLD_INPUT 2 SLOW_COMP_OUTPUT_p_2[p—ENERGY COME_QUTRUT 2 2

ENERGY _COMP_OUTPUT N

SLOW_INPUT_3 SLOW_COMP_OUTPUT_N_2

TIMING THRESHOLD _INPUT 3

THRESHOLD_3 SLOW_THRESHOLD_INPUT_3

ENERGY _COMP_OUTPUT P 3

SLOW_INPUT_4 ENERGY _COMP_OUTPUT N

SLOW_COMP_OUTPUT_P_3

TIMING THRESHOLD INPUT 4 SLOW_THRESHOLD_INPUT_4 SLOW_COMP_OUTPUT_N_3

THRESHOLD_4

ENERGY_COMP_OUTPUT P 4
ENERGY_COMP_OUTPUT N

SLOW_COMP_OUTPUT_P_4

4_Channels_Input_Block
FPGA_ADC_CAL_LEVEL SLOW_COMP_OUTPUT_N_4

CHECK INPUT PIN MAPPING

4_Channels_Timing

ENERGY_INPUT [4:1]

4_Channels_Energy

1B2 FTC2 STC2
TIMING COMP_OUTPUT P 5 ENERGY INPUT 5 FILTER OUTPUT P 5
INPUT 5 NPUT 1 EAST INPUT 1 TIMING INPUT 5 NPUT 1 TP —TMING COMP_OUTPUT N 5 INPUT_1 EHEE 88%’81 ,z 1 FILTER OUTPUT N
- _INPUT_ - N ENERGY INPUT 6
INPUT 2
— INPUT_2 FAST_INPUT_2 TMING INEUT© INPUT_2 OUTPUT P TIMING COMP_OUTPUT P 6 ENERGY_INPUT 7 NPUT EHEE 88%’81 ,z 2 FHER QOTRUT s
INPUT 7 TIMING INPUT 7 -P_2 IMING COMP_OUTPUT N 6 3
INPUT 3 FAST_INPUT 3 INPUT 3 OUTPUT N 2 ENERGY INPUT 8 FILTER OUTPUT P 7
[ 608 27[36 [ INPUNS INPUT 8 TIMING INPUT 8 INPUT_4 FILTER_OUTPUT P_3 FILTER OUTPUT N
——29{60 2658 INPUT 4 FAST_INPUT 4 INPUT 4 TIVING COMP OUTPUT P 7 FILTER OUTPUT N 3
59 251754 INPUT OUTPUT_P_3 B TIMING_COMP_OUTPUT N 7 FILTER OUTPUT P 8
——28 158 2459 OUTPUT N 3 VO_COM FILTER OUTPUT P 4 FETER-GUTouT
5] Bl weur FILTER OUTPUT N 4
[ 55 2 ] TIMING COMP_OUTPUT P 8 ENERGY COMP_OUTPUT P 5
54|55 21150 INPUT SLOW_INPUT_1 TIMING THRESHOLD INPUT 5 OUTPUT_P_4 B™TIMiNG COMP_OUTPUT N 8 SLOW_COMP_OUTPUT_P_1 ENERGY COMP OUTPUT N
55 20 oW neUT 2 THRESHOLD_1 OUTPUT N 4 SLOW_THRESHOLD_INPUT 1 SLOW_COMP_OUTPUT N_1
——22152 181 — - e THRESHOLD_2 SLOW_THRESHOLD_INPUT 2 SLOW_COMP_OUTPUT_p._2[—ENEra - COME OUTELT P &
—25 51 17 INPUT 1 SLOW_INPUT 3 TIMING THRESHOLD INPUT 7 SLOW_COMP_OUTPUT N 2
0150 16 INPUT_[16:1] THRESHOLD_3 SLOW_THRESHOLD_INPUT 3
b 49 _[16: ENERGY COMP OUTPUT P 7
48|49 15[ INPUT 1 SLOW_INPUT_4 TIMING THRESHOLD INPUT 8 SLOW_COMP_OUTPUT_P_3 ENERGY_COMP_OUTPUT N
148 14 THRESHOLD_4 SLOW_THRESHOLD_INPUT 4 SLOW_COMP_OUTPUT N 3
—2c]47 13
46 INPUT ENERGY_COMP_OUTPUT P 8
45|46 12 4_Channels_Input_Block - SLOW_COMP_OUTPUT_P._4 ENERGY COMP_OUTPUT N
7 L NPUT 13 4_Channels_Timing FPGA_ADC_CAL LEVEL SLOW_COMP_OUTPUT N _4
43 ENERGY_INPUT [8:5]
——ao143 9
42 INPUT/14 ENE
21 | 42 8 4_Channels_Energy
40 | 41 7 INPU,
397 40 6 FTC3 STC3
—35139 5
0 INPAT 16
37 7 TIMING COMP_OUTPUT P 9 ENERGY INPUT 9 FILTER OUTPUT P
37 3 OUTPUT P_1 INPUT 1 FILTER_OUTPUT P_1
36 TIMING INPUT 9 P TIMING COMP_OUTPUT N 9 - FILTER OUTPUT N
=% 2 FAST_INPUT 1 INPUT 1 OUTPUT N1 ENERGY INPUT 10 NoUT 2 FILTER_OUTPUT N_1
. FAST_INPUT_2 THING INEUT 10 INPUT_2 TIMING _COMP_OUTPUT P_10 ENERGY_INPUT 11 - FILTER OUTPUT P _2 FHER QUTPOT 10
TIMING INPUT 11 OUTPUT_P_2 ™ FIMiNG COMP_OUTPUT N 10 INPUT_3 FILTER_OUTPUT_N 2
FAST_INPUT_3 INPUT_3 OUTPUT_N_2 ENERGY_INPUT 12 NPUT FILTER OUTPUT P53 FILTER QUTPUT P_11
FAST_INPUT 4 TWING INPUT 12 INPUT 4 B FILTER OUTPUT N 3 FILTER OUTPUT N
TBVA 9/16 Corrected - - - oureut_p_3I-TUNE-ES eGSR FILTER QUTPUT P_12
OUTPUT N 3 VO_COM FILTER OUTPUT P 4 FETER-GUTouT
FILTER OUTPUT N 4
TIMING COMP_OUTPUT P_12 ENERGY_COMP_OUTPUT P 9
SLOW_INPUT 1 OUTPUT P 4 SLOW_COMP_OUTPUT P._1
N N N TIMING THRESHOLD INPUT 9 THRESHOLD. 1 SoTeUT 4 I—TIMING COMP_OUTPUT N 12 SLOW_THRESHOLD_INPUT 1 TR T ENERGY GOMP OUTPUT N §
E] 3 E SLOW_INPUT 2
s B s TIMING THRESHOLD INPUT 10y rResHOLD 2 SLOW_THRESHOLD_INPUT 2 SLOW_COMP_OUTPUT_p_2[pr—ENERGY COMP_QUTRUT 2 10
SLOW_INPUT 3 SLOW_COMP_OUTPUT N_2 ENERGY COMP OUTPUT N 10
N5 _INPUT
P ~ TIMING THRESHOLD INPUT 11 g yResHOLD_3 SLOW_THRESHOLD_INPUT 3 ENERGY COMP OUTPUT P 11
8 © 8 SLOW_INPUT_4 TIMING THRESHOLD INPUT 12 SLOW_COMP_OUTPUT_P_3 ENERGY_COMP_OUTPUT N 11
& 5 S THRESHOLD_4 SLOW_THRESHOLD_INPUT 4 SLOW_COMP_OUTPUT N 3

ENERGY_COMP_OUTPUT P_12
ENERGY_COMP_OUTPUT N_12

SLOW_COMP_OUTPUT_P_4

4_Channels_Input_Block
FPGA_ADC_CAL_LEVEL SLOW_COMP_OUTPUT_N_4

4_Channels_Timing

ENERGY_INPUT [11:9

4_Channels_Energy
FTC4 STC4
TIMING COMP_OUTPUT P 13 ENERGY INPUT 13 FILTER OUTPUT P_13
OUTPUT P_1 INPUT_1 FILTER_OUTPUT P_1
FAST INPUT_1 TIMING INPUT 13 NPUT 1 SUTRU T ITIMING_CoMP_OUTPUT N 13 A Sy FILTER OUTPUT N
ENERGY_INPUT 14 NPUT 2
TIMING INPUT 14 E FILTER OUTPUT P_14
FAST_INPUT_2 INPUT_2 TIMING COMP_OUTPUT P 14 ENERGY_INPUT 15 FILTER OUTPUT P _2 FILTER OUTPUT N
TIMING INPUT 15 OUTPUT_P_2 Bl I\ING COMP_OUTPUT N 14 INPUT_3 FILTER_OUTPUT_N_2
FAST_INPUT 3 INPUT 3 OUTPUT N 2
ENERGY_INPUT 16 FILTER QUTPUT P_15
INPUT 4 FILTER_OUTPUT P 3
TIMING INPUT 16 FILTER OUTPUT N
FAST_INPUT 4 INPUT 4 TIMING COMP OUTPUT P 15 FILTER OUTPUT N_3
OUTPUT_P_3 B TIMING_COMP_OUTPUT N 15 FILTER OUTPUT P_16
OUTPUT N 3 VO_COM FILTER_OUTPUT P 4 FICTER OUTPUT
FILTER_OUTPUT N_4
TIMING _COMP_OUTPUT P 16 ENERGY_COMP_OUTPUT P 13
SLOW_INPUT 1 OUTPUT P 4 SLOW_COMP_OUTPUT P._1
CNERGY AU 14 TIMING THRESHOLD INPUT 13y cocrio o SoTbuT -4 I —TIMING COVP_OUTPUT N 16 SLOW THRESHOLD_INPUT 1 SOV SoMP Ut N ENERGY COMP _OUTPUT N 13

SLOW_INPUT_2

TIMING THRESHOLD INPUT 14 ENERGY _COMP_OUTPUT P 14

ENERGY _COMP_OUTPUT N 14

THRESHOLD_2 SLOW_THRESHOLD_INPUT_2 SLOW_COMP_OUTPUT_P_2

SLOW_INPUT_3 SLOW_COMP_OUTPUT_N_2

TIMING THRESHOLD_INPUT 15
ENERGY INPUT 16 THRESHOLD_3
TIMING THRESHOLD _INPUT 16 THRESHOLD, 4

SLOW_THRESHOLD_INPUT_3 ENERGY_COMP_OUTPUT P_15

SLOW_INPUT_4 ENERGY _COMP_OUTPUT N_15

SLOW_COMP_OUTPUT_P_3
SLOW_THRESHOLD_INPUT_4 SLOW_COMP_OUTPUT_N_3

ENERGY_COMP_OUTPUT P_16
ENERGY_COMP_OUTPUT N_16

SLOW_COMP_OUTPUT_P_4

4_Channels_Input_Block
FPGA_ADC_CAL_LEVEL SLOW_COMP_OUTPUT_N_4

4_Channels_Timing

ENERGY_INPUT [16:12]

»

|_Channels_Energy

Common Mode Voltage Setting for FILTER OUTPUT

TIMING_ COMP_OUTPUT N [16:1 :> TIMING_COMP_OUTPUT_N_[16:1]

Energy Ext ADC1 Vem Energy_Ext ADC1_Vem VO1_COM VO1_COM TIMING COMP_OUTPUT P [16:1 :> TIMING_COMP_OUTPUT_P_[16:1]
Energy Ext ADC2 Vem g Energy_Ext_ ADC2_Vcm VO2 COM g VO2_COM
o — e —— TWING_THRESHOLD INPUT [161]  ——, __TMING THRESHOLD INPUT [101] LAYOUT per group of 4 CHANNELS then

FILTER OUTPUT N [16:1] — > FILTER_OUTPUT_N_[16:1]

duplicate 4 times

2.5V

Energy Ext ADC1 Vem  R274 0 VO1_COM
Re75 EILTER OUTPUT P [16:1] [ FILTER OUTPUT P_[i6:1]
R276 DNI

Revisions: L B N L =
499 Energy Ext ADC2 Vcm R277 0 VO2_COM ENERGY COMP_OUTPUT N [16:1 :> ENERGY_COMP_OUTPUT_N_[16:1] A
Electronics Engineering Division rroeecec) )
R278 DNI ENERGY COMP_OUTPUT P [16:1 :> ENERGY_COMP_OUTPUT_P_[16:1] One Cyclotron Road -
Berkeley, California 94720

Rere _fere ENERGY_THRESHOLD_INPUT [16:1] | — ENERGY THRESHOLD INPUT [16:1]
499 pauF Engineer: Chinh Vu me:  FE 16 channels Analog Timing Chain TO!
o FPGA ADC_CAL LEVEL  ——  FPGA ADC CAL LEVEL Designer: Judy Stirkkinen |Proic. OPENPET- FAST DETECTOR BOARD
DWG NO.: <Doc> F%sl Modify Date: Thursday, December 19, 2013 |Shsst 10 of 25 %Rev 0
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TIMING COMPARATOR
THRESHOLD DAC

TIMING COMPARATOR

THRESHOLD DAC INVERTER

+5VA
INVERTING AMPLIFIER
w | TIMING THRESHOLD INPUT 1 _ TIMING THRESHOLD INPUT 4
e 5
S _ o Cco83 0.AuF |
S o - - - U25 U26 _ QUAD OPAMP
8 8 R280 2K 1
- ¢ a
© - £ z 2 TIMING DAC 1 TIMING DAC 1 R282 2K 2| OutA R283 2K___ TIMING DAC 4
G VoutA T5VA 3 -IN_A
TIMING THRESHOLD CSn 1 4] o 3 TIMING DAC 2 +INA
TIMING THRESHOLD SCK___49 285 5 scn’LD VoutB 0.1uF 14
TIMING THRESHOLD SDI __49.9 )\ 287 6] 35 Voutc |- TIMING DAC 3 V+
N 5
7 9 TIMING DAC 4 TIMING DAC 2 R288 2K 6| *INB
Ref VoutD -IN_B
R290 2K 7
(2.5V Full Scale) Out_B
LTC2634CMSE-L (10-MSOP) Cc289 0AuF | OPA4227-(S0-14)
8 DAC Full Scale = 2.500V
& TIMING THRESHOLD INPUT 2 TIMING THRESHOLD INPUT 3
N
+5VA
é = TIMING THRESHOLD INPUT 5 INVERTING AMPLIFIER TIMING THRESHOLD INPUT 8
- < (6=-1)
° o - e ces || ot g
o 3 u28 U29 _ QUAD OPAMP
& & R29: 2K 1 14
g o
© S z 2 TIMING DAC 5 TIMING DAC 5 R294 2K 2| OutA out D 3 R295 2K___TIMING DAC 8
G VoutA TEVR £ INA IND |5
TIMING THRESHOLD CSn 2 4] o 3 TIMING DAC 6 +INA +IN_D
TIMING THRESHOLD SCK__49 297 5 scn’LD VoutB 0.1uF 14
TIMING THRESHOLD SDI___49.9 299 6] 35 Voutc |- TIMING DAC 7 V+
N 5
7 9 TIMING DAC 8 TIMING DAC 6 R300 2K 6| *INB +N_C
. Ref VoutD 0 K = -IN.B -INC
S e ruu seale) | out B outc
. LTC2634CMSE-L (10-MSOP) c301 0AuF | OPA4227-(S0-14)
g DAC Full Scale = 2.500V
8 TIMING THRESHOLD INPUT 6 TIMING THRESHOLD INPUT 7
+5VA
é = | TIMING THRESHOLD_INPUT 9 INVERTING AMPLIFIER TIMING THRESHOLD INPUT 12
| 5 (G=-1)
S _ o c307 0AuF |
3 S A N U3t U32__ QUAD OPAMP
8 5] R304 2K 1 14
- ¢ a
© - g 2 2 TIMING DAC 9 TIMING DAC 9 R305 2K 2| OutA out D 3 R307 2K___ TIMING DAC 12
G VoutA TEVR £ INA IND |5
TIMING THRESHOLD CSn 3 4] o 3 TIMING DAC 10 +INA +IN_D
TIMING THRESHOLD SCK___49.9 309 5 scn’LD Vout8 0.1uF [ 4 11 ] Cai1
TIMING THRESHOLD SDI __ 49.9 /B3l 6 SDIK voutc |2 TIMING DAC 11 V+ V-
N 5 10 \
7 9 TIMING DAC 12 TIMING DAC 10_R312 2K 6| *INB +IN_C 79 R313 2K___TIMING DAC 11
T Ref VoutD R314 2K 7| INB INCI7g R3S 2K
3 (2.5V Full Scale) Out_B Out_C
. LTC2634CMSE-L (10-MSOP) c3i3 01uF | OPA4227-(S0-14) | cas 0.1uF
o DAC Full Scale = 2.500V
8 TIMING THRESHOLD INPUT 10 TIMING THRESHOLD INPUT 11
+5VA
é = | TIMING THRESHOLD INPUT 13 INVERTING AMPLIFIER TIMING THRESHOLD INPUT 16
T2 (G=-1)
S - ol c320 0AuF | ca21 0.1uF
© o - - - U34 U35 QUAD OPAMP
3 I R319 2K 1 14 R317 2K
- ¢ a
© - g 2 2 TIMING DAC 13 TIMING DAC 13_R316 2K 2| OutA out D 43 R318 2K___ TIMING DAC 16
G VoutA TEVR £ INA IND |5 A
TIMING THRESHOLD CSn 4 4] o 3 TIMING DAC 14 +INA +IN_D
TIMING THRESHOLD SCK__49.9 321 5] o LD VoutB 0.1uF [ 4 11 [7] C323
TIMING THRESHOLD SDI__49.9,//&323 6 SDIK Voutc |2 TIMING DAC 15 V+ V-
N 5
7 9 TIMING DAC 16 TIMING DAC 14 _R324 2K 6 | *INB +N_C
. Ref VoutD % K = -IN.B -INC
3 (2.5V Full Scale) Out_B Out_C
LTC2634CMSE-L (10-MSOP) caz7 01uF | OPA4227-(S0-14)
S DAC Full Scale = 2.500V
8 TIMING THRESHOLD INPUT 14 TIMING THRESHOLD INPUT 15

LAYOUT EACH DAC OUPPUT WITH VIA TO ALLOW FOR PROBING

TIMING THRESHOLD _INPUT [16:1 > TIMING_THRESHOLD_INPUT_[16:1]
TIMING THRESHOLD _CSn_[4:1 —>» TIMING_THRESHOLD_CSn_[4:1]

TIMING THRESHOLD SCK > TIMING_THRESHOLD_SCK

TIMING THRESHOLD SDI

TIMING_THRESHOLD_SDI
— :

ENERGY THRESHOLD INPUT [16:1] > ENERGY_THRESHOLD_INPUT_[16:1]

ENERGY THRESHOLD CSn [4:1]

ENERGY_THRESHOLD_CSn_[4:1
— osn i

-
DAC Full Scale
ENERGY THRESHOLD SCK [ ENERGY_THRESHOLD_SCK
ENERGY THRESHOLD SDI [ ENERGY_THRESHOLD_SDI
RAMP_BIAS CSn [ RAWP_BIAS CSn

10uF
0.1uF
1
L &

o

< < b= a7
8 3 — Q
© - 82 2 RAMP_BIAS_P
G Voutd FF———<__] B
RAMP_BIAS CSn 4 3 RAMP_BIAS N
TIMING THRESHOLD SCK___49.9 328 5] SSniD Vous <«
TIMING THRESHOLD SDI 499 329 e VoutG 18 RIREA ADNI
z Ref VoutD 9 B967 o
(2.5V Full Scale) R968 2K
LTC2634CMSE-L (10-MSOP)
uss +5VA
= 2.500v g L1715 8
@ ut A V+
o B969 28 -nA OutB g ]
29 +InA -InB {5
% — | V- +InB
BVA OPA22270-50°8

C697. 0.1uF

C696, 0.1uF

ENERGY COMPARATOR
THRESHOLD DAC

10uF
0.1uF
1
L &

ol
. < b= I o7
& &
° - 82 2 ENERGY THRESHOLD INPUT 1
= G VoutA
ENERGY THRESHOLD CSn 1 4 3 ENERGY THRESHOLD INPUT 2
ENERGY THRESHOLD SCK_49 284 5 ggnfLD VoutB
ENERGY THRESHOLD SDI__49.9 286 6| SCK 8 ENERGY THRESHOLD INPUT 3
SDI VoutC
7y voud |2 ENERGY THRESHOLD INPUT 4
3 (4.1V Full Scale)
+ LTC2634CMSE-H (10-MSOP) DAC Full Scale = 4.096V
o
3
o
+5VA
'S
5 ,Tm 1
- 2
> S ~ o
- 5 b= I U0
& 2
© - 82 2 ENERGY THRESHOLD INPUT 5
= G VoutA
ENERGY THRESHOLD CSn 2 4 3 ENERGY THRESHOLD INPUT 6
ENERGY THRESHOLD SCK__49 296 5] SSntD Vous
ENERGY THRESHOLD SDI__49.9 298 6| SCK 8 ENERGY THRESHOLD INPUT 7
SDI VoutC
2 PR voud |2 ENERGY THRESHOLD INPUT 8
3 (4.1V Full Scale)
+ LTC2634CMSE-H (10-MSOP) DAC Full Scale = 4.096V

10uF

0.1uF
1
L &

ENERGY THRESHOLD CSn 4
ENERGY THRESHOLD SCK
ENERGY THRESHOLD SDI

FPGA_ADC_CAL_LEVEL

°
a = ! [ 33
I 3
© = 8 g 2 ENERGY THRESHOLD INPUT 9
> & VoutA
csn LD Vout8 3 ENERGY THRESHOLD INPUT 10
SCK
DI VoutC 8 ENERGY THRESHOLD INPUT 11
T 7 Ref Voutd 9 ENERGY THRESHOLD INPUT 12
3 (4.1V Full Scale)
+ LTC2634CMSE-H (10-MSOP) DAC Full Scale = 4.096V
iv
o
3
+5VA
'S
5 L
3 ,__u_ I
- 2
Z S - o
- > ! [ = Use
o 23
© = 8 g 2 ENERGY THRESHOLD INPUT 13
> & VoutA
=5 — g csn LD Vout8 3 ENERGY THRESHOLD INPUT 14
SCK
49.9 322 6 sDI VoutC 8 ENERGY THRESHOLD INPUT 15
T 7 Ref Voutd 9 ENERGY THRESHOLD INPUT 16
3 (4.1V Full Scale)
LTC2634CMSE-H (10-MSOP) DAC Full Scale = 4.096V
©
&
3
Revisions: LB N L

Electronics Engineering Division

One Cyclotron Road
Berkeley, California 94720
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+3.3VA +1.8V
+3.3VA
FILTER OUTPUT P_1 R332 49.9 R333 10 ADC IN_+1 FILTER OUTPUT P 9 R334 49.9 R3s5 10 ADC IN_+9 cess _|: Ces7 cess _|.Ce89
0.1uF 10uF 0.1uF 10uF
C331| | 10pF | C332] | 10pF
2lalle
ca33 c334 = N i il
== — CNex -NoTmon o oo
10pF 10pF 8888 33833333 S 833
ADC IN_+1 i 5555 2222222 3 235 oy B Energy Ext ADC1 Data P1
©335| | 10pF C336| | 10pF ADC_IN 1 2| INp1 T P 76 Enerqy Ext ADCT Data N1
[ — =g INnt oUTnt
ADC IN _+2 al ouToz 12 Energy Ext ADC1 Data P2
FILTER OUTPUT N 1 R336 499 R337 10 ADG IN -1 FILTER OUTPUT N 9 R338 49.9 R339 10 ADG IN -9 ADC IN -2 5 N2 U2 bie Energy Ext_ ADCT Data N2
ADC IN 43 7 19 Energy Ext ADC1 Data P3 o
— N5 N3 0UTp3
—_ADCIN3 845 outns p22 Energy Ext ADCT Data N3
ADC IN 44 10 21 Energy Ext ADC1 Data P4
FILTER_OUTPUT P 2 R340 49.9 R341 10 ADC IN_+2 FILTER OUTPUT P 10 R342 49.9 R343 10 ADC IN_+10 ADC_IN -4 Ty :mj 831’;} b2z Energy Ext ADC1 Data N4
ADC IN_+5 38 |0 ouTes |2 Energy Ext ADC1 Data P5
C337] | 10pF ) C338) | 10pF T ADCINS 39 |NPS ADSS252- 64 s SuTes B8 Energy Ex_ADCT_Data N5
339 C340 ADC IN_+6 4l ouTos |22 Energy Ext ADC1 Data P6
= frnd ADC_IN -6 42 NP6 P6 I°30 Enerqy Ext ADCT Data N6
10pF 10pF INné OCTAL 12bits ADC 12->65 MHz LVDS Output OuTné
ADC IN _+7 44 | ouTor 12 Energy Ext ADC1 Data P7
0341I I1ODF ) C342| | 10pF ADC_IN -7 45 lN':; OUT':; 32 Enerqy Ext ADCT Data N7
ADC IN 48 47 33 Energy Ext ADC1 Data P8
FILTER OUTPUT N 2 R344 49.9 R345 10 ADC IN -2 FILTER OUTPUT N 10 _Rg46 49.9 R347 10 ADC N -10 ADC_IN -8 48 NS oUTee Paa Energy Ex__ADC1_Data N8
Energy Ext ADC1 Vem 53
Vvem (1.5V Out) ADCLKp |23 Energy Ext ADC1_FRAME CLK P
52 | 1o o) ADCLP P2d Energy Ext ADC1_FRAME CLK N
FILTER OUTPUT P_3 R348 499 R349 10 ADC IN +3 FILTER OUTPUT P 11 R350 49.9 R351 10 ADC IN_+11 . R352 0 55 = « < 25 Energy Ext ADC1 Data CLK P
R353 0 54| RefT o] x £ I o ¢ [LCkeI3g Enerqy Ext_ADCT Dala CLK N
Q| RefB = = 4 < e 0 X x LCLKn P==
0 T = O g ¢ w 3 03
343 | 10pF | C344| | 10pF L 2 = L © 9
ca49 350
Cca45 Ca46 ca47 |- cass _|- 8 & o 3 B 3 R250 1
T 10pF T 10pF To.qu TZ.ZuF To.qu TZ.ZuF l MF Energy Ext ADC1 CLK N
[{ [ C683[[__0.1uF. ) Energy Ext ADC1 _CLK P
) C351| | 10pF ) C352] | 10pF 9/16 Corrected [
—| —| i nergy Ext ADC_RESETn
RY45100 nergy Ext ADCT _CSn
FILTER OUTPUT N 3 R358 49.9 R359 10 ADC IN -3 FILTER OUTPUT N 11 R360 49.9 R361 10 ADC IN 11 nergy Ext ADC_SDATA 9/16 Corrected
R363 100 nergy Ext ADC_SCLK
+3.3VA +1.8V
1 T
R364 100 Energy Ext ADC_PD C
FILTER OUTPUT P 4 R365 499 R366 10 ADG IN +4 FILTER OUTPUT P 12 R367 49.9 R368 10 ADG IN_+12
ce90 _|: Ceot ce92 _|: Co93 +3.3VA .
©353| | 10pF | C354| | 10pF Toqu TmuF To.mF T10uF I_i&
355 C3s6 T
T n = 2358 RIS
10pF 10pF U39 -
—aMY AN [=] —am
C357] | 10pF .—|C358 10pF 8888 33833338 = B33
ADG IN +9 1 ge88 2222222 £2¢ 15 Energy Ext ADC2 Data P1
ADC_IN -9 2Nl TERR wmmmsss ~oT Sue pie Energy Ext_ADC2 Data N
FILTER OUTPUT N 4 R374 499 R375 10 ADC IN -4 FILTER OUTPUT N 12 R369 49.9 R376 10 ADC IN -12 nt nt
ADG IN_+10 4 17 Energy Ext ADC2 Data P2
— NG Np2 0UTp2
—ADCIN 10 54 5 ouTn2 p18 Energy Ext ADC2 Data N2
ANt 7l oUThs 112 Energy Ext ADC2 Data P3
ADC_IN 11 8d NS SUtPs b0 Enerqy Ext_ADC2 Data N3
FILTER OUTPUT P 5 R370 499 R371 10 ADC IN 45 FILTER OUTPUT P 13 R372 49.9 R373 10 ADG IN +13 < INn3 n3
ADC IN_+12 10 21 Energy Ext ADC2 Data P4
ADG IN 12 11 INp4 OUTp4 55 Enerqy Ext_ADC2 Data N4
| 359 [10pF | 360| [10pF q INn4 OUTn4 P==
ADC IN_+13 38 | oUTos |22 Energy Ext ADC2 Data P5
C361 C362 ADC IN 13 39, INPS P52 Enerqy Ext ADC2 Data N5
e = q INns ADS5282- 64 pins OUTn5 P==
10pF 10pF ADG IN +14 41 29 Energy Ext ADC2 Data P6
ADC_IN 14 42 NP6 OUTP6 35 Energy Ex__ADC2 Data N6
C363| | 10pF ) C364| | 10pF 9 INn6 OCTAL 12bits ADC 12->65 MHz LVDS Output OUTné
—| ADG IN +15 44 31 Energy Ext ADC2 Data P7
ADC_IN -15 45 m’ﬂ 83197 ba2 Energy Ext ADC2 Data N7
FILTER OUTPUT N 5 R377 499 R378 10 ADG IN -5 FILTER OUTPUT N 13 R379 49.9 R380 10 ADG IN -13 q INn7 n7
ADC IN_+16 47 33 Energy Ext ADC2 Data P8
= INp8 OUTp8
ADC_IN-16 48 NP8 SuTee P34 Energy Ex__ADC2 Data_N§
Energy Ext ADC2 Vem 53
Vem (1.5V Out) 23 Energy Ext ADC2 FRAME CLK P
FILTER OUTPUT P_6 R381 49.9 R382 10 ADC IN_+6 FILTER OUTPUT P 14 R383 49.9 R3s4 10 ADC IN_+14 - DS oa Energy Ext_ ADC2 FRAME CLK N
R385 0 55 e = 25 Energy Ext ADC2 Data CLK P
? RefT ol = I} LCLKp B
C365) | 10pF | C366] | 10pF _R386 0 54 el g 5.8 e & Chap=E Energy Ext_ADC2 Data CLK N
c367 C368 8 E ®» @ O« o o
== — 371 carz
10pF 10pF C369 csro |- 8 3 o 8 3 R251 100
Cca73| | 100F | C374| | 10pF 0.1uF 2.20F 0.1uF 2.20F I
9/16 Corrected
FILTER OUTPUT N 6 R389 499 R390 10 ADC IN -6 FILTER OUTPUT N 14 R391 49.9 R392 10 ADG IN -14 T09~.__ Energy Ext ADC RESETn
00 Energy Ext_ADC2 CSn
Energy Ext ADC SDATA 9/16 Corrected
R396 00 Energy Ex_ADC_SCLK
FILTER OUTPUT P_7 R397 10 ADC IN_+7 FILTER OUTPUT P_15
C375| | 10pF Ca76| | 10pF Energy Ext ADC1_FRAME CLK P Energy Ext ADC1_FRAME CLK P Energy Ext ADC2 FRAME CLK P Energy Ext ADC2 FRAME CLK P
] _Enemv/—BExl ADCT_FRAME GLK N g Energy Ext_ADC1_FRAME CLK N _gy—BEnemv Ext_ADC2 FRAME CLK N g Energy Ext_ADC2 FRAME CLK N
car7 cars
= — Energy Ext ADC1 Data CLK P Energy Ext ADC1_Data CLK_P Energy Ext ADC2 Data CLK P Energy Ext ADC2 Data CLK_P
10pF 10pF Energi Ext_ADC1 Data CLK N E;g Energy_Ext_ADC1 Data CLK_N Energi Ext_ADC2 Data CLK N B Energy_Ext_ADC2 Data CLK N
C379| [ 10pF ) C380] | 10pF Energy Ext ADC1 CLK P Energy Ext ADC1_CLK_P Energy Ext ADC2 CLK P Energy Ext ADC2 CLK P
] Energy Ext ADC1_CLK N g Energy_Ext_ADC1_CLK N Energy Ext ADC2 CLK N g Energy_Ext_ADC2_CLK_N
FILTER OUTPUT N 7 R401 10 ADC IN -7 FILTER OUTPUT N 15 Energy Ext ADC1 Data P[8:1 [ Enery ExADC1 Data Ple:1]
Energx Ext ADC2 Data_P[8:1 :> Energy_Ext_ ADC2_Data_P[8:1]
Energy Ext ADC1 Data N[8:1 s, Eneroy Ext_ADC1 Data Nig:1)
- Energy Ext ADC2 Data N[8:1 [ Eneray Ex ADC2 Daia Nig:1)
Energy Ext ADC1_CSn §  Energy EX_ADC1_CSn Energy Ext ADC2 CSn $  Energy EX_ADC2_CSn
FILTER OUTPUT P_8 R405 10 ADC IN _+8 FILTER OUTPUT P_16 —eae e ———— {7 S ————— )
Energy Ext ADC_RESETn Energy_Ext_ADC_RESETn
C381| | 100F C382| | 10pF Energy Ex ADC_SDATA Energy Ext_ADC_SDATA
Energy EX_ADC_SCLK Energy_Ext_ADC_SCLK
383 Cass Energy Ex_ADC_PD Energy Ext_ADC_PD
T 10pF T 10pF Energy_Ext_ADC1_Vem Energy_Ext_ADC1_Vem
Energy Ext ADC2 Vcm Energy_Ext ADC2_Vcm
C388| | 10pF ) C386] | 10pF B
FILTER OUTPUT N 8 R409 10 ADC IN -8 FILTER OUTPUT N 16
ADS5287 Notes: Revisions: LBNL =]
A
— . — . — . - — Electronics Engineering Division 2 r/n}] i
1) AVDD = 3.3V; Vp-p = 2V; Vcom =1.5V; Cin-D=3pF One Cyclotron Road -
- - Berkeley, California 94720
2) Digital are CMOS level
FILTER_ OUTPUT N [16:1] FILTER_OUTPUT_N_[16:1 CIUSERSSENGIDOCUMENTSIORCAD\OPENPETDETECTOR BOARDVI6-CHANNEL]
—> - e
FILTER OUTPUT P [16:1] [ FILTER OUTPUT P [16:1) AD9212 ADC Notes: Engineer: Chinh Vu Te: 16 Channels ADC
1) AVDD 1.8V: V 2V V. AVDD/2 ci d =7 | Designer: Judy stirkkinen  [Project: QPENPET- FAST DETECTOR BOARD
) - . ’ PP = ’ com = VD ’ in = IPY5ucno: <o F‘f:el Modify Date: Wednesday, December 18, 2013 |Sheet 120t 25 RV g
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RAMP_P

CMOS 2.5V INPUT

RAMP_N

| I

This is set on sheet 10 (either 1.5V or 1.25V)

VO1_COM
VO2 COM B;

VO1_COM
VO2_COM

cas7 DNI
—| BUFFER TP14  VIAS2 s ws2 SUMMING POINT
R413 2K 1 1
2 2
RAVP_BIAS P —
e | Gain = x4 R415 499 FILTER OUTPUT P 1 R416 200 TP16  VIAS2
RAT77 200 FPGA ADC P 1
1
cass FILTER_OUTPUT N 1 R418 200 2
1K - - R419 200 FPGA ADC N 1
DNI
420 100 R421 100 R422 499 RAMP_OUT N R423 499 R424 0 RAMP_BUF P 1
FILTER_OUTPUT P 2 R428 200
“"‘T“’ “’| C3s9 “"‘“’"’| RA27/ 200 FPGA ADC P 2
TP17  VIAS2 U40 PP TP18  VIAS2 et pryern U3
zz~5 DNI 2275 apstse-soics FILTER OUTPUT N 2 R425 200
1 R426 © 1 S} R429 200 FPGA ADC N 2
2 C39 2
- AD8132-SOIC-8 3 &
200gF 2042 ca9t
4.02K =>>0 - FILTER_OUTPUT P_3 R430 200
f|<\. (,W| DNI R431 200 FPGA ADC P 3
432 100 R433 100 R434 499 RAMP_OUT P R435 499 R436 0 RAMP_BUF N 1 FILTER_OUTPUT N 3 R437 200
L2 R438 200 FPGA ADC N 3
R441 R439
+5VA
THESE 2 Resistor THESE 3 should be o FILTER OUTPUT P 4 Eﬁg ggg PGA ADG P 4
should be close to close together 1K
FPGA R444 499 FILTER OUTPUT N 4 R445 200
R446" 7200 ] FPGA ADC N 4
R447 2K
RAMP_BIAS N —
C393 DNI |
R448 499 FILTER_OUTPUT P 5 R449 200
RA507 A A 200 FPGA ADC P 5
C394 FILTER_OUTPUT N 5 R451 200
- R452 200 FPGA ADC N 5
DNI
R453 499 R454 0 RAMP BUF P 2
FILTER_OUTPUT P 6 R455 200
C395 i "T“’ "’| R456 200 FPGA ADC P 6
frd sow, | U
DNI 2275 | ADs132:0IC-8 FILTER_OUTPUT N 6 R457 200
o R458 200 FPGA ADC N 6
9/16 Corrected
C396
= FILTER_OUTPUT P 7 R459 200
DNI R460 200 FPGA ADC P 7
MTG6 MTGS5 MTG4 MTG3 MTG2 MTG1 R461 499 R462 0 . RAMP BUF N 2 FILTER OUTPUT N 7 R463 200
GND GND GND GND GND GND R464" .,V 200 FPGA ADC N 7
i FILTER OUTPUT P 8 R466 200
1 RA677 A 200 FPGA ADC P 8
° R468 499 FILTER OUTPUT N 8 R469 200
R47077200 FPGA ADC N 8
R4T1 499 FILTER_OUTPUT P 9 R472 200
R473 200 FPGA ADC P 9
C398 FILTER_OUTPUT N 9 R474 200
- R47 200 FPGA ADC N 9
DNI
R476 499 R477 0 RAMP BUF P 3
FILTER_OUTPUT P_10 R478 200
€399 bl "T“’ "’| R479 200 FPGA ADC P 10
- Py RV
DNI ZZ7 3| Ap8132-S0IC-8 FILTER OUTPUT N _10 R480 200
© R4817 A" 200 1 FPGA ADC N 10
5 ¢
C400 28453
£>>0 FILTER_OUTPUT P_11 R482 200
I | R483” YA 200 1 FPGA ADC P 11
R484 499 R485 0 . | | RAMP BUF N 3 FILTER OUTPUT N 11 R486 200
R4B77\200 FPGA ADC N 11
R488
ca01 +5VA
FILTER OUTPUT P_12 R489 200
DNI R490"\/200 FPGA ADC P_12
VO2 COM
R491 499 FILTER_OUTPUT N_12 R492 200
R493” A 200 FPGA ADC N 12
R494 499 FILTER_OUTPUT P_13 R495 200
R496 200 FPGA ADC P 13
C402 FILTER OUTPUT N 13 R497 200
- R498" A" 200 FPGA ADC N 13
DNI
R499 499 R500 0 RAMP_BUF P 4
FILTER OUTPUT P_14 R501 200
C403 ”“T“’ “’| R502\A7200 ] FPGA ADC P_14
= So2, | Uk
DNI 2275 apsi3z-soics FILTER OUTPUT N 14 R503 200
© R5047 7 \"200 FPGA ADC N 14
-
845
FILTER_OUTPUT N [16:1] [ FILTER OUTPUT N [16:1) =>=>0 FILTER OUTPUT P_15 R505 200
I | R506” A A 200 FPGA ADC P_15
FILTER_OUTPUT P [16:1] [ FILTER OUTPUT P [16:1] | |
R507 499 0 . RAMP_BUF N 4 FILTER_OUTPUT N_15 R509 200
R5107 A A" 200 FPGA ADC N_15
FPGA ADC N [16:1] [ FPGAADC N [16:] R511
FPGA ADC P [16:1] FPGA_ADC_P_[16:1] C405 +5VA
—> 0 FILTER_OUTPUT P_16 R512 200
DNI R513 200 FPGA ADC P_16
VO2 COM
R514 499 FILTER_OUTPUT N_16 R515 200
R516 200 FPGA ADC N 16
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Fast Amplifier with G = x10

1 fall ti 40 . . +25YA ﬂﬂ M\/\/@[‘ AC coupling to any voltage between -3V & + 3V
ns fall time, 40ns rise time 518, . 10K ca07] L476F
I %
al-|of
1ns 40ns u45
[ 1ns 40ns
8833
13 | o 5558 gq P19 VIAS2
IN- out3 . .
NPUT 1 [ RS2 AN Ne Oz g R519 10 C4°§“5-6"F Timing Outt ! By-Pass each power pin with a 0.1uF cap
PD n_ o g OU T o
3339 17 R521
>33 17 TP20 VIAS 2
THS4303
oo 49.9 1 C409 4 10uF
2 1
C410] |0.1uF_R52 301 +3V
| C411] | 0.1uF
Cca12| |470F +5VA +5VA
-Z5VA R523 R524 R529 R526 =
T " & LVDS DATA to FPGA
5 5
IE 3 E 3
a3 | 8 a5 | 8 4990 49.9 4990 499 s C417] | 0.1uF
F.oqu F.omF 10 =
Do Vee -
5 3 : Al —— 11318
% 3 %7 3 v D1 aon -2 OUTPUT_N_1
u47 = Din Q1
+2.5VA Cca18] |0.1uF_RS527 301 5| 6
| fiming Oult INA Vocon |23 L oo s
R528, 10K C419| | 47pF THRESHOLD. 1 [R5 A0 + ccort 723 LVPECL Data OUT = SY55855VKG- (K10-1) -
| - {;‘g; 09-\/: 22 Dual LVPECL to LVDS
K& Timing Out2 veel vnn a1
L Nzle s THRESHOLD 2 [ PS80 A0 INB- a8 5 —|C42° e
388G Timing_Out3 ?ﬁél VC%SS 8 +3V
8333 THRESHOLD 3 [ }—PRSSINAAR &1 inc- oc HE Ceatfo.1F
B ine 7777 o |8 9 { Veez Qcn I
N out :7 Timing Outd 10| (o2 yeaon R533 R536 R53] R538 =
NPUT2 [ P32 A0 . ous |2 R533, 10 c422) IS.BHF o Timing Out2 THRESHOLD 4 [ — P53 A 20 . 11 No- 90 [ 45V
PNy OUM Vec2 QDn 49.90 49.9 49.90 49.9 s c423) | 0.1uF,
DODD 17 UD- uj uj uj Corrected Sept-15-2011 ffom to 4 MAX9602EUG
>>>> 17 b4 z z z Quad LVPECL Output Comparato. | 10 =
THS4303 R539 S S S S |\ BU Vee I7g OUTPUT P 3
e e 426 [C427  [C429 (0431 on Qo g E OUTPUT N3
8 5 8 8 _-— D1 Qon [ N
€432 [0.1uF_R540, 30.1 499 3 3 3 3 1F pAuF  pAuF  JoduF 2n e E OUTRUT
a3y | 47pF B5B55VKG- (K10-1) OUTPUTN.4 c
-25VA A4 N N = Dual LVPECL to LVDS

+
n
@

=

C438| | 0.1uF__R541, 30.1

R542, A A10K o@' ATpF

— ==
o=
QOOQ
0000
>>5>

<

U50
8
X—7 NC Out4 g
IN- Out3
INPUT 3 1 R543, (! Ne out2 g R544, 10 CAAOI Is.anF Timing_Out3
PD_N_q o Outl o1
BB3B 17 R545
>>>> 17

THS430:

N

49.9

C441| [0.1uF_R546, 30.1

Ca4:

=~
&S
ul

-25VA

+
»
@

=

C443| | 0.1uF_R547, 30.1

R548, 10K Ca44| | 47pF
1

<

*—>1{NC out

IN- ou

INPUT 4 [} R549 0 g\g guzi
n ut

17
THS4303

C448| | 0.1uF_R55:

Timing_Out4

R550, 10 cugl |5.6nl
I

Corrected Sept-15-2011 from 3 to 4
R551

c
= |o]o|~|eo a
3 a2

49.9

ca4

-25VA
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1 fall ti 40 . . +25YA M] M\/\/@[‘ AC coupling to any voltage between -3V & + 3V
ns fall time, ns rise time s 10K 044_9' aToF
al-|of
1ns 40ns us2
< 09 0N ins 40ns
3888
13 |6 >>>> oL g TP21  VIAS2
IN- out3 : . .
INPUT 1 1 R556, A A0 N+ ou2 g R555, 10 C450] Is.enF Timing_Out1 ; By-Pass each power pin with a 0.1luF cap
PD_n_ o< Outt s
B383 17 RS57
>33 17 TP22 VIAS 2
THS4303
oo 49.9 1 Ca51 _+|( 10uF
2 1
045_2' 0.1uF_R558, 30.1 +3V
cAQ' 0.1uF
C454| | 47pF +5VA +5VA
-Z5VA R559 RS560 R561 RS562 =
5V
T w * LVDS DATA to FPGA
|§455 5] E457 e 4990 49.9 49.9¢ 49.9 us3 G459] | 0.1uF
F.oqu F.muF 10 =
Do Vee -
g g Bon Qo g ] gururr
3 3 D1 Qon OUTPUT_N_1
+2.5VA C460] |0.1uF_R563 30.1 Us4 ey Din el ;
T el ] Do o r— Ll T e
64, 10K C461I 47pF THRESHOLD_1 :ﬂ,wzo INA- QA gg LVPECL Data OUT = §uESLSEiLSVSF\/EISf-él:ig‘-;[))o _N_2
i Veet QAn - :
K& Timing_Out2 et vt 21
L Nzle Uss THRESHOLD 2 [ }—PRS8B A 20 INB- a8 5 cas2 _|[ _10uF
e Timing_Out3 ?ﬁél VC%SS 8 +3V
8888 THRESHOLD 3 [ }— RSN AND 81 Ne- ac HE be C463 |0.1uF
BIne Z>> oua |2 9 | Veo2 Qci I
N o:m 7 Timing_Out4 10 |Ne§+ choS R57{ R572 R573 R574 =
N : ' iming Ouz__ ) 5
INPUT 2 R568 N+ out2 g R569, 10 0464”56nF Timing_Out2 THRESHOLD 4 1 R570, 20 1 ; IND. o +5V
PD’"%%%% Outl I Vee2 QDn 49.9¢ 49.9 49.9¢ 49.9 C465| [ 0.1uF
DHODD 17 5 w5 w5 & Corrected Sept-15-2011 ffom } to 4 MAX9602EUG Use
>>>> 17 z z z z Quad LVPECL Output Cgmparato | 10 =
THS4303 R575 3 2 S S 1 o Vee I7g
= e 468 0469 [C471 (473 Son o S0 E TS
g g g 5 - Din a1 [ .
C474 |0.1uF_R576, 30.1 499 3 S S S AU 0AuF pAuF j01uF b am e E OUTPUT P
phyn Lca78 4708 55B55VRG- (K10-1) OUTPUT_N.4
-2 N N N - @ = Dual LVPECL to LVDS
koo [3 o b |8
LOTuF [ LOTuF [
w w
] ]
e e
+2.5VA ﬂ)‘ 0.1uF_R577, 30.1
78, 10K C481| | 47pF
I K&
- 1 al-|of
Us7
T
QOOQ
ggeg s
X—7 NC Out4 g
IN- Out3
INPUT 3 — RS79, 0 N ot g R580 10 C482) IS.GHF Timing_Out3
PD_N_q o Outl o1
BB3B 17 R581
>>>> 17
THS4303
499
C43_3I
c48
-Z5VA
+2.5VA c4s§| 0.1uF_R583, 30.1
84, 10K c48_6| ATpF
- 1 ool
Us8
T
QOOQ
egeg s
X—7 NC Out4 g
IN- Out3
INPUT 4 R58S, Ne out2 g R586, 10 0487”5.6n Timing_Out4
PD_N_ oo o Outl Corrected Sept-15-2011 from 3 to 4
DN NGO
DHDD 17 R587
>>>> 17
THS4303

Fast Amplifier with G = x10

C488] |0.1uF R588, 30.1
C48

_BI
47pF

-25VA

49.9
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Fast Amplifier with G = x10

+
%
@

>

C490] | 0.1uF RS589, 30.1 AC

1ns fall time, 40ns rise time RS90, 10K le a7oF

coupling to any voltage between -3V & + 3V

al-|of
1ns 40ns us9
[ 1ns 40ns
8888
9 Ly 2525 o fe P23 VIAS2
IN- ou3 : . .
INPUT 1 R59: (! N+ o:‘z g R591 10 C492] Is.enF Timing_Out1 ; By-Pass each power pin with a 0.1luF cap
PDn_ e OU o)
B383 17 R593
S>53> 17 TP24 VIAS 2
THS4303
ool 499 1 c493 _+|(_10uF
2
C494] [0.1uF_R594, 30.1 +3V
| T 04§| 0.1uF
C496| | 47pF +5VA +5VA
-Z5VA R595 R596 R597 R598 =
T " ey LVDS DATA to FPGA
|§497 E beg 8 4990 49.9 4990 499 Uso C501] | 0.1uF
F.oqu F.omF 10 =
DO Vee -
8 g Don Qo [ OUTPUT P_1
°© $ < +5V D1 Qon | OUTPUT N_1
Ust = Din Qi
+25VA €502 [0.1uF_R599, 30.1 6
SV . < GND  Qtn OUTPUT_P_2
VN Timing_Out1 N vooon |22 i E OUTPUT N2
R600, 10K C&i‘ 47pF THRESHOLD_1 :ﬂwzo INA- QA 23 LVPECL Data OUT =  SY55855VKG- (Kﬂ)-i)o
o Veed QAn g? Dual LVPECL to LVDS
6 Liming Oui2 INB-+ VeeoB [—ag—
-1 al-|o! . THRESHOLD_2 R60: 20 e o 23 c504 _+|( 10uF
5885 Timing_ Out3 ?ﬁél VC%SS 8 +3V
8338 THRESHOLD 3 [ —REOA A0 81 INC- ac HE 505 [0.1uF
>>>> 8 9
Ty l’:‘C gdz‘g‘ 7 Timing Out4 70 ?ﬁ;i vgg[’; R60] R608 R60g R610 =
- : X ) ) y
INPUT_2 R604, 0 . ous |2 R605, 10 508 ISBHF Timing_Out2 THRESHOLD,_4 [ RB0B\ A 20 T Np: o0 45V
PD’"%%%% Outl I Vee2 QDn 49.9¢ 49.9 49.9¢ 49.9 Uss C507| [ 0.1uF
DODD 17 UD- uj uj uj Corrected Sept-15-2011 ffom to 4 MAX9602EUG
>>>> 17 z z z z Quad LVPECL Output Cgmparato | 10 =
THS4303 R611 3 2 S S 1 o Vee I7g
— — 510 [c511 (513 [csis DOn Qo 5 E QUTPUTP_3
o T T« ® £ D1 Qo [ OUTPUT_N_3
b 2 B 2 Din Q1
CS16I 0.1uF_R61 49.9 3 3 3 3 1F  PAuF  PAuF o.1uF 2n e E OUTPUT P -
cst 55B55VRG- (K10-1) OUTPUT_N.4
-25VA A4 N N = Dual LVPECL to LVDS

+
n
@

=

€522 | 0.1uF_R613, 30.1

R614, 10K 05_23| ATpF

— =
Us4
R B
QOOQ
0000
>>>>

=37 NC Out4 3:
IN- Out3
INPUT_3 : R615, 0 N+ out2 g R616, 10 C524] IS.GHF Timing Out3
PDN_ oo OUl o1
3359 17 R617
>>>> 17
THS4303

49.9

05_25I 0.1uF_R618, 30.1

C526| | 47pF
-25VA ‘ﬁ

C527] | 0.1uF_R619, 30.1

sun - _csen .
R620, 10K c@' ATpF

+
»
@

=

Corrected Sept-15-2011 from 3 to 4
17 R623

THS4303

— aif—|o|
ues
P
QOOQ
gege s
=37 NC Out4 g
IN- Out3
INPUT_4 R621, 0 N+ out2 g R622 10 C529 IS.BH Timing Out4
PD_n, Outt -
17

49.9
C530| | 0.1uF_R624, 30.1

C531| | 47pF
-25VA
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Fast Amplifier with G = x10

1 fall ti 40 . . +25YA ﬂ[ M\/\/@[‘ AC coupling to any voltage between -3V & + 3V
ns fall time, ns rise time R626. . 10K o |
al-|o
1ns 40ns uee
< 09 0N ins 40ns
8833
13 |6 >>>> oL gq TP25  VIAS2
IN- out3 . .
INPUT 1 1 R628, A A0 N+ ou2 g R627, 10 C534) Is.enF Timing_Out1 ; By-Pass each power pin with a 0.1luF cap
PD_n_ o< Outt s 1 D
B383 17 R629
>33 17 TP26 VIAS 2
THS4303
ou[oo| < 49.9 1 ©535 | _10uF
2
cs_ssl 0.1uF_R630, 30.1 +3V
T c@l 0.1uF
©538] |47pF +5VA +5VA
-Z5VA R631 R632 R633 R634 =
5V
T u * LVDS DATA to FPGA
lc_,sag 5] ESM =] 49.9 49.9 49.90 49.9 Us7 ©543) [ 0.1uF
F.oqu F.omF 10 =
Do Vee -
g ml Al —— 11318
°© < 45V D1 Qon OUTPUT_N_1
ues 3 Din el
+2.5VA C544) |0.1uF_R635, 0.1 6
| fiming Oult INA Vocon |23 ow g s
R636, 10K 054_5| 47pF THRESHOLD_1 [ BN INAf ccOoA 53 LVPECL Data OUT SBEEEVG: (K10-1) N
o Veed QAn g? Dual LVPECL to LVDS
5 Liming Oui2 INB-+ VecoB -a——4
L Nzle e THRESHOLD 2~ [ }—RE3B A 20 INB- a8 5 Co46_+|( 10uF
388G Timing_Out3 ?ﬁél VC%SS 8 +3V
[s3s]sts) s THRESHOLD 3 [ }—PRE3IR AN 8] Nee fery L C547) | 0.1uF
x—21{NC 7777 oud 9 { Veez Qci
N o:m 7 Timing Out4 10 |Ne§+ choS R643 R644 R64§ R646 =
} . . g
INPUT 2 —t R640, (! N+ out2 g R641 10 054§”56m= Timing_Out2 THRESHOLD 4 1 R642, 20 1 ; IND. op [ +5V
PD’"%%%% Outl I Vee2 QDn 49.9¢ 49.9 49.9¢ 49.9 C549| [ 0.1uF
DDHDD 17 5 w5 w5 & Corrected Sept-15-2011 ffom } to 4 MAX9602EUG uro
>>>> 17 b4 z z z Quad LVPECL Output Comparato. | 10 =
THS4303 R647 S S S S |\ Bg Vég 9 OUTPUT P 3
frmeny - 552 553 555 (0557 n 8 E OUTPUT N 3
< ° © - = D1 Qon [ N
8 o el 2 D1in Q1
C@' 0.1uF_R648, 30.1 49.9 5 3 3 3 1WF pAuF pAuF 0w b am e E OUTPUT
559 [470F 55855VKG- (K10-1) OUTPUT_N.4 c
-25VA A4 N N = Dual LVPECL to LVDS

+
n
@

=

C564] |0.1uF _R649, 30.1

R650, 10K cs_esl 47pF

— ==
o=
QOOQ
0000
>>5>

<

u71
8
=37 NC Out4 g
IN- Out3
INPUT_3 R651, 0 N+ out2 g R652 10 C566 IS.BHF Timing Out3
PDN_ oo OUl -
3359 17 R653
>>>> 17

THS430:

49.9

N

Cs_e?l 0.1uF_R654, 30.1

C568| | 47pF

-25VA

I

+
%
@

=

. Csegl 0.1uF_R655, 30.1
R656, 10K 05701 47pF

72

<

c

=37 NC Out4 g:
IN- Out3
INPUT 4 R657, (] N+ out2 g R658, 10 0571”5.6n Timing_Out4
PD’“%%%% Outt s Corrected Sept-15-2011 from 3 to 4
DHDD 17 R659
>>>> 17
THS4303
499

€572 [0.1uF_R660, 30.1

C573| | 47pF

-25VA
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INPUT_1
INPUT 2
INPUT_3
INPUT_4

TP27 VIAS 2

1
2

0]

ARE XT TO THE
(SIZE 0805)
RER1 A A0 SLOW_INPUT 1
s BRIAN N [ >SLOW_INPUT_1
RE5 A A0 SLOW_INPUT 2
5 BREAN O [ >SLOW_INPUT 2
RERIA A0 vV 1 stow NPuT 3
= SRIAN TN [ >SLOW_INPUT_3
R6Z3A A0 SLOW_INPUT 4
R AN N [ >SLOW_INPUT_4
< :% 8 S A_GND N 2_GND
g ¢ ) FAST INPUT 1 AST INPUT 1
AST_INPUT 2
FAST INPUT 3
AST_INPUT_3
A A {>FAST INPUT
FAST INPUT 4 FAST INPUT_4
BAT54S BAT54S BAT54S BAT54S
D6 D7 D8
A -2Z5VA -2Z5VA A

Revisions:
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INPUT_1
INPUT 2
INPUT_3
INPUT_4

TP28 VIAS 2

1
2

0]

ARE XT TO THE
(SIZE 0805)
RER]1 A A0 SLOW_INPUT 1
s BRIAN N [ >SLOW_INPUT_1
RE85 A0 SLOW_INPUT 2
G BREAN O [ >SLOW_INPUT 2
RERI A0 vV 1 stow NPuT 3
e SRIAN N [ >SLOW_INPUT_3
REQ3A A0 SLOW_INPUT 4
TR RN N [ >SLOW_INPUT_4
g & & § A_GND N 2_GND
g g IS FAST INPUT 1 AST INPUT 1
AST_INPUT 2
FAST INPUT 3
AST_INPUT_3
A A {>FAST INPUT
FAST INPUT 4 FAST INPUT_4
BAT54S BAT54S BAT54S BAT54S
D10 D11 D12
A Z5VA -2Z5VA A
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INPUT_1
INPUT 2
INPUT_3
INPUT_4

TP29 VIAS 2

1
2

XT TO THE
(SIZE 0805)

0]

RIQI A _AO SLOW_INPUT 1
RIRZ A O R78 ~ 9.9 \ A R DN [ >SLOW_INPUT_1
RIQ5A_AO SLOW_INPUT 2
RIEAAO RIQ ~49.9 ' RAA 1 e, [ >SLOW_INPUT 2
R7Q9A_AO SLOW_INPUT 3
RZAOA O RZA1 499 RAA R72 . DNI [ >SLOW_INPUT_3
\ RZABA A SLOW_INPUT 4
LRZUEA O \_RZG_49.9 RN DN [ >SLOW_INPUT_4
& } & § A_GND h_cm
A A & & P FAST INPUT 1 AST INPUT 1
AST_INPUT 2
FAST INPUT 3
AST_INPUT_3
¥ A {>FAST_INPUT_
FAST INPUT 4 FAST INPUT_4
BAT54S BAT54S BAT54S BAT54S
D14 D15 D16
A -Z5VA -Z5VA A
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INPUT_1
INPUT 2
INPUT_3
INPUT_4

TP30 VIAS 2

1
2

XT TO THE
(SIZE 0805)

0]

RIRIA_AO SLOW_INPUT 1
RTZ2 A O R7Z3 A 9.9 \ RAA 72k DN [ >SLOW_INPUT_1
RIR5A A0 SLOW_INPUT 2
RTZEA O RIR7 ~ 499 ' RAA 1 Rz, [ >SLOW_INPUT 2
R7RIA_AO SLOW_INPUT 3
LN RIAT 499 RAA R722 NI [ >SLOW_INPUT_3
\ R7Z33A A0 SLOW_INPUT 4
LRZUA D \_R7R5_~49.9 AN 76— NI [ >SLOW_INPUT_4
15 :% 8 § A_GND h_cm
A A x| & P FAST INPUT 1 AST INPUT 1
AST_INPUT 2
FAST INPUT 3
AST_INPUT_3
¥ A {>FAST_INPUT_
FAST INPUT 4 FAST INPUT_4
BAT54S BAT54S BAT54S BAT54S
D18 D19 D20
A -Z5VA -Z5VA A
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FPGA_ADC_CAL LEVEL [ >—

+5
6.5 MHz low pass filter (Bessel response)
Gain x-2 C575
C574 10uF Setup for Gain x1 (1R) or x5 (2R); Default is x1
0.1uF
+5VA
+5VA C576] [0.1uF.
INPUT 1 — RTAI A AIK RTAZ A 2K cs7z| 0.1uF csral e
u73
BUFFER 1 RTAS A A10
o Ura A AN l
2 - R744 R745 A ~DNI 22 R746 A A0
E TR ] =— bt
RIAG AN, 3 nas Bias A V- 2
I INT_A VOCM_A 2 RIRAAL
BRI N2 Slge  ou [ ° RIAGAAON. N4TA +OUT A [H8
1 s 2
—= o579 580 8- = OPA2694- (SO-8) vl C581| |0.1uF
g 0.10F ;; 0.1uF < BUFFER 2 RIRIAALL i
R756 2 R7RZAND
-ouT B
NPUT2 [ RTRIANIK RIRGAAZK g vBl
| o V- R757 A A0
o % vocMm B
& +0UT B
Ccs82 100F S
- 0.1uF T G583 22-D3C (6mm x 3 mm) | R759
100
VO _COM VO._COM
For LTC6605, VO_COM = 1.5V for used with ADS5287ADC; Set to the same when use with FPGA's ADC
+5VA
y 6.5 MHz low pass filter (Bessel response)
Gain x-2
- Cs85 Setup for Gain x1 (IR) or x5 (2R); Default is x1
C584 10uF
0.1uF
+5VA
+5VA C586] | 0.1uF
RZROA 1K R7&1 A 2K 587 0.1uF
INPUT 3 [> RN RIANA T_&_' . C588| | 1UF
u7e
o s BUFFER 3 RTR2A A0 1
2 ¢ ’ R764 RIRGAADN +IN4_A OUT A |55 %
OutA +IN1"A Vi A
RTE3 A 20 3 1 nAs Bias_A N g R7R7 A A0
| AN1_A VOCM_A [Hg RN
RIREA 20 50 ee ous |- ° AR AN N4ZA +OUT_A
1 s
—— o589 €590 8- = OPA2694- (SO-8) v 7 C591] | 0.1uF
;; 0.1uF g 0.1uF < BUFFER 4 L/ (NNL -
R775 2 RTZZA O
-oUT B
INPUT 4 [ > RIBANIK RIZANK O
2 3
) & RZZ6 A A0
o 8 voou 8 R AN
& +0UT B
C592 10uF &
- 0.1uF + C593 22-DJC (6mm x 3 mm) R778
100
VO_COM
TP31  VIAS2 TP32  VIAS2
1 1
2 +3.3VA 2
Ro7o  JRe71
{ 5
5 2 +33V
9.9 9.9 2 _|.
S Tw 5
u7s 2 2 S
BUFFER 1 Cﬂ'IS.GnF 1 A NG 8 2 |
20 780 [ 2 ’ =8 U77 QUAD TTL -> LVDS
SLOW_THRESHOLD_INPUT_1 [ 20 A8 | INA+ o |8 R782 A29.9 © EN DOUT 1
BUFFER 2 cg' 5.6nF 3 14 R 49.9 1 I
SLOW_THRESHOLD_INPUT 2 20 A N B784 [ 4| INe- a8 0% 1 DIN_1 DOUT_1+ [
- _INPUT_2 [ INB+ 13 DN2  DOUT 2+ T ;
BUFFER 3 C700| | 5.6nF 5 Veo 45 Vee DouT_2-
SLOW_THRESHOLD_INPUT 3 20 786 [ 5] NS GND o o 1
A _INPUT_ INC+ " R7R7. 499 T DIN.3  DOUT 3+ 1 ;
BUFFER 4 C701| | 5.6nF 71 o Q¢ [0 R7&49.9 I g DN+ DOUT 4
SLOW_THRESHOLD_INPUT 4[> 20 A A~ B790 * 1 8 NDs T [EN_n  DOUT 4|
- St shon |2 R7Q1 A 10K = DSGOLVO47A - 16 TSSO
5 5 5 5 Re72 - Ro73 MAX964ESE- 16 Narrow SO
S S S S v
3 S 3 3 Quad TTL Output Comparator
e == e 9.9 9.9
~ @ s =
5 2 2 8
23 2 2 2
o o o (s}

VU

VU

U0

U0

FILTER_OUTPUT_N_1

FILTER_OUTPUT_P_1

FILTER_OUTPUT_N_2

FILTER_OUTPUT_P_2

6.5 MHz FILTER OUTPUT
to FPGA

FILTER_OUTPUT_N_3

FILTER_OUTPUT_P_3

FILTER_OUTPUT_N_4

FILTER_OUTPUT_P_4

~

SLOW_COMP_OUTPUT_N_1

SLOW_COMP_OUTPUT P_1

ENERGY COMPARATOR LVDS

SLOW_COMP_OUTPUT_P_2 OUTPUT to FPGA

SLOW_COMP_OUTPUT_N_2

SLOW_COMP_OUTPUT_N_3
SLOW_COMP_OUTPUT_P_3

SLOW_COMP_OUTPUT_P_4
SLOW_COMP_OUTPUT_N_4
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5 4 3 2 1
+5VA
1 6.5 MHz low pass filter (Bessel response)
Gain x-2 + C602
C601 10uF Setup for Gain x1 (1R) or x5 (2R); Default is x1
0.1uF
+5VA
+5VA ©603] | 0.1uF
INPUT 1 — RI2A AIK RT3 2K csogl 0.1uF coon 10
u79
| e BUFFER 1 RIQ4 A 10 1
D
21 oA 2 ; R795 RIREA AONI LN A out A2 RIAND > FILTER OUTPUT_N_1
OutA +INT_A Vi A g4
] ot ks N - REUAAL {—> FILTER OUTPUT_P_1
AIN1_A VOCM_A X P
RIRAAZ Slge  ou [ ° R AADN N4TA +OUT A [H8
1 s 2
== C606 C607 8- = OPA2694- (SO-8) vl 060§| 0.1uF
g 0.1uF ;; 0.1uF <« BUFFER 2 B8R A0 i
R807 2 R8N D
OUT B [~ > FILTER OUTPUT_N_2
NPUT 2 [ > RERCANIK REREANZK S VaB
w V-
REQB A A0
q o § VOCM_B [ > FILTER OUTPUT_P_2
& +OUT B
€609 10uF o] A4
- 0.1uF T G610 22-D3C (6mm x 3 mm) | R810
100
VO _COM VO._CoM
FPGA_ADC_CAL_LEVEL [ >—4
\_ADC_CAL_| 6.5 MHz FILTER OUTPUT
- - to FPGA
For LTC6605, VO_COM = 1.5V for used with ADS5287ADC; Set to the same when use with FPGA's ADC
+5VA
y 6.5 MHz low pass filter (Bessel response)
Gain x-2
+ C612 Setup for Gain x1 (1R) or x5 (2R); Default is x1
ce11 10uF
0.1uF
+5VA
C|
+5VA C613| | 0.1uF
R&AI A ATK R8AZA A2K 614 0.1uF
INPUT 3 [> AN AN T_p_| . ce15] [ 1uF
us2 ’_|
| e BUFFER 3 REIA AL 1
2 A 2 4 R815 REAGAADNI +IN4_A ouT A 2 AV [_> FILTER OUTPUT N_3
i, . O my o v
= NEE] RE{8 A0
I AIN1_A VOCM_A FILTER_OUTPUT_P_3
BB 5 i+ ous [ 0 B8R0 AN IN4A ~ouT A 8
1 ] e 2 —
== c616 ce17 8- = OPA2694- (SO-8) v 7 C618] |0.1uF
;; 0.1uF g 0.1uF < BUFFER 4 R8I A A0 -
R826 2 RBRIAND
-OUT_B FILTER_OUTPUT_N_4
INPUT 4 [ > RERIANIK REREANZK O —
w V-
RE7 A A0
1 0 § VOCM_B ,—?\/\/ {__> FILTER_ OUTPUT P_4
& +0UT B
c619 10uF u <
- 0.1uF 0620 22-D3C (6mm x 3 mm) | R829
100
VO_COM
B
TP33  VIAS2 TP34  VIAS2
1 1
2 +3.3VA 2
Ro74 o7
w
4 5
‘5 2 +33V
9.9 9.9 2 |
; LE] )
= o 2
us4 & 8 ° LOW_COMP_OUTPUT N_1
BUFFER 1 C702| | 5.6nF 1 16 Q ngw’ggw’ggTPHT’
20 831 [ 2 | INA- NC = 9 U83 QUAD TTL -> LVDS - - P
SLOW_THRESHOLD_INPUT_1 D—/\/\/L INA+ 15 R833. 499 =3 ENERGY COMPARATOR LVDS
QA X EN DOUT_1- OUTPUT to FPGA
20 835 SUFFER 2 C703”5‘6"F i INB- as -4 RERAA2ED 1 L DIN_1 DOUT_1+ I SLOW_COMP_OUTPUT_P_2
SLOW_THRESHOLD_INPUT 2 INB+ 13 DIN2  DOUT 2+ I B SLOW_COMP_OUTPUT_N_2
Vee Vee DOUT_2-
" 557 BUFFER 3 0704”5.em= g INC- GND 2 GND DOUT_3- |
SLOW_THRESHOLD_INPUT 3 INC+ " 838 499 I DIN.3  DOUT 3+ 1 B SLOW_COMP_OUTPUT_N_3
BUFFER 4 C705| | 5.6nF 7 QC o AN ] g DIN.4  DOUT 4+ SLOW_COMP_OUTPUT_P_3
SLOW_THRESHOLD_INPUT 4 20 B84 I CH v a s o DouT +-
- s K ' IND. —= e ea
> + sHon |2 R842 . ~10K = DS90LV047A - 16 TSSO | SLOW_COMP_OUTPUT_P_4
SLOW_COMP_OUTPUT_N_4
5 5 5 5 Re7e  Ro77 MAX964ESE- 16 Narrow SO
S S S S V
S S S S Quad TTL Output Comparator
frd et frd 9.9 9.9
< w0 © ~
S 8 I N
] & ] ]
o o o (s}
A
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5 4 3 2 1
+5VA
1 6.5 MHz low pass filter (Bessel response)
Gain x-2 -+ C629
C628 10uF Setup for Gain x1 (1R) or x5 (2R); Default is x1
0.1uF
+5VA
+5VA C630| |0.1uF
RBA3 A 1K R8 2K C631| | 0.1uF.
INPUT_1 — AN AEAN —| ceaal |1uF
uss
BUFFER 1 REA5 A A10
o Ugs A AN l .
21 oA 2 ; Rad6 RBA7 A ~ONI LN A out A2 R84 A A0 > FILTER OUTPUT_N_1
OutA +IN1_A Vi A o1
] A ks N - RERZANAD {—> FILTER OUTPUT_P_1
AINT_A VOCM_A X P
BB AL Slge  ou [ ° REROAADN. N4TA +OUT A [H8
1 s 2
== c633 Co34 8- = OPA2694- (SO-8) vl ces§| 0.1uF
g 0.10F ;; 0.1uF < BUFFER 2 RERZANIC i
R858 2 REREA D
OUT B [—> FILTER_OUTPUT_N_2
NPUT 2 [ > REREANIK RER A2 S VaB
w V-
1 I 0 2 vocM B BEEAAL "> FILTER OUTPUT P_2
& +0UT B
C636 10uF e
- 0.1uF + 0837 22-DJC (6mm x 3 mm) | R861
100
VO _COM VO_COM
FPGA_ADC_CAL_LEVEL [ >
6.5 MHz FILTER OUTPUT
- - to FPGA
For LTC6605, VO_COM = 1.5V for used with ADS5287ADC; Set to the same when use with FPGA's ADC
+5VA
y 6.5 MHz low pass filter (Bessel response)
Gain x-2
. G639 Setup for Gain x1 (1R) or x5 (2R); Default is x1
C638 10uF
0.1uF
+5VA
C|
+5VA C640] | 0.1uF
R8R2A 1K R8R3A 2K 641 0.1uF
INPUT 3 [> REAN REAN p—| C642| | 1UF
ugs ’_|
o s BUFFER 3 RER4A 10 1
2 A 2 4 R866 RER AN +IN4_A ouT A 2 REREANL [_> FILTER OUTPUT N_3
RBREA_~20 3 OutA +INT_A V+ A 55
I A+ Bas A Y e RERIA AL FILTER_OUTPUT_P_3
ANT_A VOCM_A ,—ﬁ\/\/ > X P
RO 5 i+ ous [ 0 B8 A AN IN4A ~ouT A 8
1 s
== c643 Cea4 8- = OPA2694- (SO-8) v 7 Ce45| | 0.1uF
;; 0.1uF g 0.1uF < BUFFER 4 REL2A IO -
R877 2 L ON
-0UT B [ > FILTER_OUTPUT_N 4
INPUT 4 [ > RELEANIK REZEA K O
w V-
1 o 2 vocM B AN > FILTER OUTPUT P 4
& +0UT B
Co46 10uF o] v
h 0.1uF ¥ G647 22-DJC (6mm x 3 mm) | R880
100
VO_COM
B
P35  VIAS2 TP36  VIAS2
1 1
2 +3.3VA 2
Ro78  JRo79
{ 5
5 2 +33V
9.9 9.9 2 _|.
s Te ™
U0 4 3 ° LOW_COMP_OUTPUT N_1
BUFFER 1 C706] | 5.6nF 1 A NG |18 3 ngw’ggw’ggTPHT’ 1
SLOW_THRESHOLD_INPUT_1 20 562 I 2 | INA+ 15 R 499 =38 U89 QUAD TTL —> LVDS - - - ENERGY COMPARATOR LVDS
QA X EN DOUT_1- OUTPUT to FPGA
20 - BUFFER 2 c707”5.em= i INB- aB H2 RERSANL9:9 i 1 DIN_1 DOUT 1+ I SLOW_COMP_OUTPUT_P_2
SLOW_THRESHOLD_INPUT 2 INB+ 1 DN2  DOUT 2+ [ SLOW_COMP_OUTPUT_N_2
BUFFER 3 C708] | 5.6nF 5 Veo 45 Vee DouT_2-
SLOW_THRESHOLD_INPUT 20 568 [ 5] NS GND o o 1 SLOW_COMP_OUTPUT N
- NPT e il R0\ 9.9 I DNs  DoUT 4 [ B SLOW GOMP OUTPUT P 5
BUFFER 4 C709] | 5.6nF 7 QC g RS 49.9 ] g |DIN.4  DOUT 4+ COMP -
SLOW_THRESHOLD_INPUT_4 20 892 . [ 8| N Qb \ . o 2% T %
SHDN 893 o = S90LV047A - 16 TSSO SLOW_COMP_OUTPUT_P_4
SLOW_COMP_OUTPUT_N_4
5 5 5 5 Ro80  Ros1 MAX964ESE- 16 Narrow SO
S S S S v
S S S S Quad TTL Output Comparator
et et et 9.9 9.9
by 3 3 3
8 8 8 8
o o o (s}
A
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FPGA_ADC_CAL LEVEL [ >—

+5
6.5 MHz low pass filter (Bessel response)
Gain x-2 C656
C655 10uF Setup for Gain x1 (1R) or x5 (2R); Default is x1
0.1uF
+5VA
+5VA C657] [ 0.1uF,
R824\ 1K R85, 2K C658) | 0.1uF.
INPUT_1 — REAN REAN —”? cesol |1uF
et ’_|
o oo BUFFER 1 REEA L0 l
21 A 2 ; Reo7 REEANADNI LN A out A2 REPZAND > FILTER_OUTPUT_N_1
OutA +IN1_A Vi A o
] “Hon > e S i RIGAND FILTER_OUTPUT P_1
INT_A VOCM_A > X P
BN Slge  ou [ ° BB N4TA +OUT A [H8
1 ol 2
== C660 Cce61 8- = OPA2694- (SO-8) vl ceeg| 0.1uF
g 0.10F ;; 0.1uF < BUFFER 2 RIY A0 :
R909 2 RIBA AL
-OuUT_B [ > FILTER_OUTPUT_N_2
NPUT 2 [ > RIRIANIK RIREA 2K S Tvee s
w V-
1 0 2 vocM B SN % "> FILTER OUTPUT P_2
& +0UT B
C663 100F S
- 0.4uF T Ce64 22-DJC (6mm x 3 mm) | R912
100
VO _COM VO._COM
6.5 MHz FILTER OUTPUT
- - to FPGA
For LTC6605, VO_COM = 1.5V for used with ADS5287ADC; Set to the same when use with FPGA's ADC
+5VA
y 6.5 MHz low pass filter (Bessel response)
Gain x-2
- Cess Setup for Gain x1 (IR) or x5 (2R); Default is x1
Co65 10uF
0.1uF
+5VA
+5VA C667] | 0.1uF.
RIS AIK RIA4A 2K 668 0.1uF
INPUT.3 [ > AN AEAN P_“? ce69l L1uF
[ ’_|
o s BUFFER 3 RUEA A0 1
2 A 2 4 Ro17 RAEA DN +IN4_A ouT A 2 BAGANAL {——> FILTER OUTPUT_N_3
6. o "o m 2
- NEE RIROA A0
I AINT_A VOCM_A [ > FILTER_OUTPUT P_3
BRIAAZ. 5 e+ outs |- ° AR AN -IN4_A ~ouT A [H8
L] 2
== c670 ce71 8- = OPA2694- (SO-8) v 7 c672] |0.1uF
;; 0.1uF 0.1uF < BUFFER 4 RO -
R928 2 RIREAND
-OUT_B [ > FILTER_OUTPUT_N_4
INPUT 4[> RREANIK RRIANK g\ V+ B
2 3
1 o 2 vocM B RN > FILTER OUTPUT P 4
& +0UT B
Cco73 10uF o]
- 0.1uF + Ce74 22-DJC (6mm x 3 mm) | R931
100
VO_COM
TP37  VIAS2 P38 VIAS2
1 1
2 +3.3VA 2
Ros2  |Ress
w
{ 5
5 2 +33V
9.9 9.9 2 _|.
2 T ~
b © 3
use 5 8 e SLOW_COMP_OUTPUT_N_1
BUFFER 1 G710 | 5.6nF 1 A NG |18 IN SLOW_COMP_OUTPUT_P_1
SLOW_THRESHOLD_INPUT 1 20 933 11 21 NAs 5 RO%5.. 49 =38 5 QUAD TTL > LVDS e - ENERGY COMPARATOR LVDS
BUFFER 2 C711| | 5.6nF . 8@ 14 RQWAQ:Q 1 [E)’I\:\l . [E’gljJTT?t SLOW GOMP OUTPUT P 2 OUTPUT to FPGA
SLOW_THRESHOLD_INPUT 2 [ > 20 A A B9 10 £ vl 3 1 DN 2 DOUT 2+ [ | B SLOW_GOMP_OUTPUT N 2
BUFFER 3 C712| | 5.6nF 5| e G‘ﬁé 12 éﬁo ggﬂ}g:
SLOW_THRESHOLD_INPUT 3 20 939 11 6 1 NGs " Roko. 499 I DN3  DOUT 3+ 0 1 B SLOW_COMP_OUTPUT_N_3
BUFFER 4 C713] | 5.60F 7 QC o RO AATD ] g DIN.4  DOUT 4+ SLOW_COMP_OUTPUT_P_3
SLOW_THRESHOLD_INPUT_4 20 s 8943 ‘ 11 5| o ap EN.n DOUT 4
N _INPUT_ + —_ s
> sHon |2 R4 A A10K = DS90LV047A - 16 TSSO SLOW_COMP_OUTPUT_P_4
SLOW_COMP_OUTPUT_N_4
5 5 5 5 Rog4 R85 MAX964ESE- 16 Narrow SO
S S S S v
S S S S Quad TTL Output Comparator
e == e 9.9 9.9
© ® o -
2 2 2 2
5 5 2 2
o o o (s}
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