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Content MOLIS / IGORS: AD/DA Converter Board
Page | Title Description
1 Index This page
2 Supply 1 External +5V (USB), External +/—12V, —5VA, +2.5VA, Ground bridges
3 Supply 2 +3.3VD, +2.5VD, +1.2VD
4 Supply Delaying Delaying for +4.096V Reference voltage
5 Reference +4.096V Reference voltage generation
6 VME Connector VME compatible connection (connects to the backplane)
7 Digital Line Filters 1 Filters for incoming digital lines from VME connector 1/2
8 Digital Line Filters 2 Filters for incoming digital lines from VME connector2/2
9 Digital Line Filters 3 Filters for A/D—D/A digital command lines
10 FPGA Power Xilinx Spartan 6 Power and Decoupling
11 FPGA 1 Xilinx Spartan 6 Bank @ and 2 !!! Pay Attention on differences between LX45 and LX100 !
12 FPGA 2 Xilinx Spartan 6 Bank 1 and 3
13 FPGA Config JTAG Connector / Reset Circuit / Done / Button / Leds
14 CHO@ AD776@ Supply Supply decoupling for the ADC AD776@ of the channel @
15 CHO AD7760 ADC AD776@ of the channel @ and one of the circuits input
16 CHO AD7626 Driver Input driver of the ADC AD7626 of the channel @
17 CH@ AD7626 ADC AD7626 of the channel @
18 CH1 AD7760@ Supply Supply decoupling for the ADC AD776@ of the channel 1
19 CH1 AD7760 ADC AD776@ of the channel 1 and one of the circuits input
20 CH1 AD7626 Driver Input driver of the ADC AD7626 of the channel 1
21 CH1 AD7626 ADC AD7626 of the channel 1
22 AD5547 DAC AD5547 and the circuits ouput
23 Memory Xilinx PROMs for FPGA configuration
24 RS—-232 RS—232 serial port interface
Versioning
Version | Date Description
1.0 23. August 2011 Initial version — first issue
1.1 8. February 2012 Bugfixes / Changes:
— The +2.5VA is now supplied from the +5VA instead of VEXTfor less power dissipation (Therefore the +2.5VA is no more relevant for the supply delaying)
— R4 and R6 are now 1kOhm instead of 108kOhm (More drive current for the delay—chip)
— C16 and C17 are now 4.7nF instead of 1nF (Delay time adaption to 4.835ms)
— C134 and C137 are now 1@pF instead of 5.6pF (Otherwise a special frequency response is present on the output of the DA AD5547)
— There is now only one clock buffer for the MCLK for both AD776@ otherwise it doesn’t work
— The clock buffer for the MCLK of the AD776@ is now supplied by +2.5VD and no more +5VD because of the signal levels from the FPGA
— The 100nF output capacitor of the Vocm buffer was replaced by a 10@pF in series with a 10@0hm resistors to prevent oscillations which where createt with only a 1@@nF capacitor
— The connections for the buffer of the AD776@ had to be corrected as it’s stated in the datasheet
— The net +5VA_AD7626 for the supply for the AD7626 was not connected to the +5VA and is now replaced by the net +5VA
Bugfixes / Changes:
2.0 22. October 2012
ctober — Integration of a Spartan—6 FPGA for A/D—D/A controll
— Integration of a 3x32 pins VME compatible connector
— Removal of the mezzanine connector
— The +12VA, —12VA and +5VA are now directly available from the VME connecor, through the backplane
— Addition of the +3.3VD and +1.2VD regulators for FPGA powering
— Removal of LVDS routing bugs on the FPGA
— Addition of digital line filters on the VME connector
— Addition of separated data buses and command signals for each A/D—D/A
— Use of Xilinx XCF32P and XCF@8P as FPGA configuration memory
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+12VA, —12VA and +5VA come directly from VME connector

_HV O << @ _\ m C _U _U _V\ \_ and are powered by the VME rack
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Power Supply 2

LDO_ OUT:
VLDO_OUT = @.4 * (4.99k + RFBLDO) / RFBLDO
VLDO_OUT = 1.2V => RFBLDO = 2.5 kOhms

VOUT:
VOUT = 0.8 * (4.99k + RFB) / RFB
VOUT1 = 2.5V => RFB1 = 2.35 kOhms => 2.37 kOhms
=> VOUT1_REAL = 2.48 V
VOUT2 = 3.3V => RFB2 = 1.6 kOhms

3.3V@e 4A / 2.5V @ 4A / 1.2V @ 1.5A

PT7
M 1o o2 5
c7 c8 1.2v
10uF us 10uF
58 LDO_IN PGOOD3
H s 55 |poosTs = Fas z_.._mﬂU mGNN PT8
+5VA ’ ’ 'VIN _ ! u
1L S Lo
'VIN. 1
col zlcio compt [ 125 o:uﬁ Llos |»|oa .
TRACK1 22 2.5V
10Qu 22uF [THERVAL_swil—e———{SW1  RUN/SS1 29uF 22uF 20uF ><X Y227K004R0050
[HERA_sw—e——|sW2  PGooD2|-92 RE _._H H u H uF ( )
VOUT2 54
» » N FB2 mu
Ll |»| aon  coes 3 ) = NFE31PT222 PT9
C14: t_ C15 GND2 RUN/SS2[> fssof 1 LC2 3 M
Bsc% Hmmc_.. GND3 N ’ , , IHI 1 &vmo 2 5]
X L x L -
LTM4615 oy 28§ 2|l L§ 2f|x 9&| Llo: |»|9m 3.3V
o OTe © ch “Lin ch% Hmm% Hmsc_.. (AVX wéﬁxs?mssms
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Supply Delaying

Supply Delaying (AD7626)

Delaying by 4.835ms —
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Reference Delaying (AD7626)

Delaying by 4.835ms EXETY
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Voltage Reference

[
+4.096V Voltage Reference
ﬂ—a
o Q1 14
. 2N7002F
L6 R18 R19 - ~ \»rrm
, 2N vour[-© —1 1 2N 7 ST
I»IW lﬁrm 4 {eno owﬂuiw of 1ee I»IF 1o \»V <vm|\A T
04 N oo o4 3 o | 311
8T 8T¢ ADR434B ST8 oFS <[ AD8628
e S - s
- N [N
14
R21
00
DAC Voltage Reference
[+5v4]
m—e
o (2
[++.06v_rer]
\»’F
N [N 2 Uy m %
' -INN_ U8 oT e
v+ 5 —
IGORIIl: +1.3818V (R16 = 11k; R17 = 5.6k) 3 V-
MOLIS: +4.096V (R16 = @; R17 = 00) +INgT AD8628
< © n
IS L ME © PTI2
R26 i
00
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VME 96 pins

VME_DB7

OpenCollector & (WWE_STSelRy————— 2

Tri—State VME_DS1
VME_Ds@
VME_WRITE_N

Tri—State

VME_DTACK_N

VME_AS_N
Totem—Pole:

N
Lsogom\‘mnuu
AYYYYYYYVYYYYYYYVYYYYYVYYYYYYYYYVYVY

VME_IACK_N
VME_IACKIN_N
VME_IACKOUT_N
VME_AM4
VME_A®7
VME_A06
VME_ARS
VME_A04
VME_AR3 284
VME_AD2 W%
VME_A01 31

1o |0 [N | =
)

3x32 pins VME compatible backplane connector

Totem—Pole

Tri—State

Open Collector

Row B Row C

lo|o|a el
Q10 10 10 1o 1o

ilegtegiieyle)

o100 1o,

I|o [0 (o
Q10 101010,

| Cwe_sen)———3%5
(azvin]

VME_BBSY_N muw VME_DoB
VME_BCLR_N 3 wv VME_Doo
VME_ACFAIL_ N A . VME_D1@
VNE_BGOIN_N mwv VME_D1
VME_ BGROUT_N VME_ D12
VE _ 8br WE_D13
7br =
8by VME_D14
w VME_D15
w VME_ SYSFAIL_N
2 OUO: Collector- VME_BERR_ N
u VME_ SYSRESET_N
VME_LWORD_N
4 VME_ AM5
w VME_A23
VME_A22
M VME_AZ1
9 VME_A20
. VME_A19
w Tri—State Wi Als
VME_ SERCLK VME_A17
VME_ SERDAT, WUY VME_A16
VME_A15
VME_IRQ7_N M VME_AT4
VME_IRQ6_N VME_AT3
VME_IRQ5_N w VME_A12
VME_IRQ4_N VME_AT
VME_IRQ3_N 8 VME_A18
VME_IRQ2_N VME_AB9
(E_1RO1_N)}——
¥
(€= — +5VIN
L

N—@(DU\I(,IU!:L
010 1010 10 10 10 10,
AYYYYYYVYYYYYYVYYYYYVYYYYYYYYVYYyyy
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Digital Line Filters 1

(we_pez)

(we_oeo)

IACKOUT_N

(WE_n02)

(WE_Di&)

(we_pes)

VME_WRITE_N

VME_DTACK_N

(WE_Ao4)

(weE_pes)

VME_AS_N

@
10 10 10
Lo L L Lo L Lo
(=] [N a N a M [-X <+ [} 9] [N
[oGND] [oonD] DGND) [oonD] DGND) [oonD]
R63 R64 R65 R66 R67 R68
10 10 10 10 10
L L L L L L
~ Q 00 Q <] Q N Q G Q N Q
[oeno] [oenD] [oenD] DCND) [oenD] DEND) [oen]
— Filter high frequency parts to avoid injection of erros on the board. ADC / DAC Board DES | 22.10.2012 Chappot L.
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gital Line Fi

ters 2

(weE_ai4)

(weE_ni6)

VME_IRQT_N

(weE_nig)

VME_IRQ2_N

VME_IRQ3_N

10 10 10
34 815 g4
(&] - o - (&] -
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Digital Line Fi

ters 4

[AD5547_D1

R137

[AD7760_SYNC_o [AD7760_SYNC_0_F

[AD7760_SYNG_1

R138

[AD7760_SYNC_1_F

[AD7760_MCLK_ 1

|AD776@_ RD/WR_ @ |AD776@_ RD/WR_@_F.

L
3 %
2=
o | <

R139

[AD7760_RESET_0

[AD7760_RESET_0_F

|AD776@_ RD/WR_ 1

R136

|AD776@_RD/WR_1_F.

o) L

Q
¥ 0
(&) —

DGND)

[AD7760_RESET_1

R140

[AD7760_RESET_1_F

-— L L L L

STe e <L g ILg

(@] — o — [&) — o -
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FPGA Power
Pins NOT AVAILABLE ON LX45 VCCINT Decoupling
ONLY AVAILABLE ON X108 / 150 LX45 —> 1x1@0uF / 1x4.7uF / 2x@.47uF
ZVFs LX100 —> 1x10QuF / 2x4.7uF / 4x@.47uF
— RFUSE LX150 —> 2x100QuF / 3x4.7uF / 6x0.47uF
— VBATT 1
C145 C146
LI LI \»VOIQ \»Vot_.m \»Vo._\_.m \»Voéms \»VOGA \»VoAmM \»Voému \»Voém\_. \»Voémm
U9:E
onolAL 100u 100u 4.7uF | 4.7uF [4.7uF 470nF |470nF |470nF |470nF |470nF |47@nF
A22
GND AN . . . . .
GND
anp[-44L7 E
GND
[mac_7oK 815 Jrek GND |83 VCCAUX Decoupling
(ECCRNE) g L o[ aB2z LX45, LX100, LX150 —> 1x100uF / 2x4.7uf / 4x@.47uf
. A1S fpo np|-B12 (53
GND
onp|-55— : . : \ :
GND[—7g 1
Lors7 e Lerss Lcteo Lcrsr L
P16 Iyrs oND |24 + Cc157 c158 C159 C160 Cc161 Cc162
P15_IRFUSE ono—£H
NT5 Mmmwmzc mnw > 100u IT.Q:_.. ITQ:_.. ﬁwszﬂﬁqszﬂlﬁwszﬂﬁqszﬂ
=21
GND [—2 . . . . .
+_uu0“,wo MHW 618 DGND
oND[-85
_w VCCAUX GND U._q_ VCCO Bank @ Decoupling
[T M s LX45, LX100, LX150 —> 1x100uF / 1x4.7uF / 2x@.47uF
H1S lvccaux onp-U1s eco_g]
L K15 VCCAUX GND U 7
e | T
M15 2 C163
N8 |VCCA Ghp| K12 Lu %xi %:8 %:8 %:3 %:8
R19_jvccaux onp[-K1E
DO 3 sy oNoILis 160u 4.7uF 470nF |47@nF |47@nF |47@nF
Urivecaux oND 1B . , , ,
VCCAUX GND g
GND|—, DGND)
GND|-M18
1290 GND|-M m VCCO Bank 1 Decoupling
910 _|ycemt Pt INIE LX45, LX100, LX150 —> 1x1@QuF / 1x4.7uF / 3x@.47uF
iV A s
—3—{veeNT GND[—\22 . . .
K13 VCCINT GND C169
Ko _|VeeNT FA + c170 c171 _{c172 _|c173 _|C174
L18_IveeiNT oND[-E12
L1a_|VECINT ONDIR18 5&:14\ IT.Q:_.. ITQ@:_..ITQS:_..ITNSJ_..ITQS:_..
ML VCCINT onp[-R2 : : , ,
g VCCINT GND o217
VCCINT GND U7 [pono]
2 VCCINT GND Vi)
4 «mmnﬁ mnw V14 VCCO Bank 2 Decoupling
P11veeiNT oND s LX45 —> 1x100uF / 1x4.7uF / 4x@.47uF
Py _|VECNT SND[wie LX100, LX15@0 —> 1x100uF / 1x4.7uF / 3x8.47uF
R14_VeeINT oD [—WZ i
XC6SLX45 / 100 / 150 ’

VCCO Bank 3 Decoupling

LX45, LX100, LX15@8 —> 1x100uF / 1x4.7uF / 3x@.47uF

\»VOAmN

l»VoAmu l»VOAm\_. l»VoAmm l»VOAmm

¢ thﬁl l»VOA 76
89_% 1?21

179 \»roas

E
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_ 3 4 5 6 7 8 9 10
_|I _U O > _mw an _A ® %m N Pins NOT AVAILABLE ON LX45 Pins NOT AVAILABLE ON LX100@
ONLY AVAILABLE ON LX100 / 150 BPI Programming mode ONLY AVAILABLE ON LX45 / 150
—10_L14P_0, I0_L14N_@, I0_L15P_o, MO = o —10_L17P_2, 10_L17N_2
10_L15N_®, I0_L16P_0, 10_L16N_D, M1 = 0 — 10_L22P_2, 10_L22N_2
10_L17P_®, I0_L17N_@, I0_L18P_0 — I0_L51P_2, 10_L51N_2, 10_L52P_2,
10_L52N_2, 10_L53P_2, 10_L53N_2,
10_L54P_2, 10_L54N_2
U9:A Ua:C
S5 ueoo-o oo die (=g - i
] USER_DIL_ 4| +2.5VD)] .
819 ivccoZe 10_L34P_GCLK19_ 0|5 Mg vecoZ 2 10_L23P_2—LH Keep in Bank @ or 2
7—{Veco—e 10 L34N_ GCLK18_ 0|—¢ {r05547_Loac) aa7 | VCCO_2 I0_L23N_ 2|~ on GCLK
£15|Vcco_e 10_L36P_ GCLK17_ 8¢ USER_DIL_2] T13 |VEco_2 10_L29P_GCLK3_ 275 AD7626_D+_e] complementary pins
£13{vccoZe 107 L35N_ GCLK16_ 0|5 ho5547_A1) feeo 2] 3 lvecoZ2 10~ 129N GCLK2 2|5
5 |VeGo-6 10”30 GoLk14—o] © oce-2 vi2 |Veeo-5 10, L30N. GeLKe USERCH| A (10_ P GCLK
ﬂ ~\
818 lvccoZo 10 L37P_GCLK13_ o5l S “MNeo VI8 fveco- 2 10 L31P_GCLK37__D14_ 2[4 and 10_LxxN_ GCLKx)
VCCo~ e 107 L37N_ GCLK12_ o412 oY +| [ e {vccol2 107 L31N_ GCLK3@_D15_ 24
10_L38PT 0|1 a <+ & =[] VCCOZ 2 10_L32P_ GCLK29_ 2{—]
= 10_L38N_VREF_ @+ D5547_D13) —| |~ 14 20 _L32N_GCLK28_2 A
£5—10_L1P_HSWAPEN_@ TO_T43P_ 0512 rlls )22 {cupcs_B_2 10_ L4TN_ VREF_ 24 Freely movable
(AD5547 _. = _LIN_VREF_0 [ H13 (W) (FPGA_ DONE] DONE_2 10_L42P_2 o y
3 (R55e7_wR} 2510~ o | F12 A i Y21 lio_L1P_CCLK_2 0= L43p2 within Bank @ or 2
AD5547_WR| = FPGA_ CCLK]| . 0
- D6 _1i0- (3P 0 1 ~ frogo_2——RA2Z—10_ L1N_ Ma_CMPMISO_2 10_ L43N_ 2 | !!! Keep differential
a —L3N_ @ X m AB51{10_L2P_ CMPCLK_2 10_L44P_2 pairs on
14”0 —H13 AB21_1157 LaN~ CMPMOST. 2 !
LaN" 0 G12 & lFrea_om)— 2428 10" L3P_Do_DIN_MISO_M complementary pins
_LsP”o \w\.w ~ 8|02 L3N MOSI_CSI_B_Mi (10_ LxxP and
_L5N_ Y o 7 |10_L4P_2 1
~L6P_0 At ] AL I0Z L4NVREF_2 10_LxxN) !
~L6N_0 ar - arei0-LsP 2
~L7P 0 ~TAP_a 21y AB19 Jlo_IsN_2 ~L47NZ
“L7IN" 0 10 L4oN_ oS 14 W8 lioZLeP_2 0_L4Bp_07_ 2L Nt
~L8P"0 10 L5eP_ 0|21 18 Jio~ LeN_ 2 10_L48N_RDWR_B_VREF__ -AB8¢
I0_ LBN_VREF_0 I0ZL5eN_0|—a1e Heo_L7P 2 _L49P_D3_2|4a%
0_LT4P_0 10 (51P_0 13 i3I0z N2 I
L14N_0 I0ZL5IN_ |52 S0 LerZ2
L15P_0 107 L62P~ a2 o [
L15N_0 10_ L62N_ VREF_ 0| e lo_LeP_2
L16P_0 10_L63P_SCP7_ 02 48 0T LaN_ 2
L16N_@ 107 L63N_ SCPE_ 8|5 R18 Jio~L1oP_2
L17P_@ 10 L64P_ SCP5_ 0[—=17 S0 L1eN"2
L17N"@ 107 L64N_SCP4_ 0|5 Tz i0Z(11PZ2
L18P_0 10 L65P_SCP3_ 05 W7 loZL1INZ2
10_L18N_@ 10 LE5N_ SCP2_ 0|5 055702 -Gi310ZL12P7D1_Mis02_2
T32P-0 10_ L66P_ SCP1_0|—E P13 i0 1128 D2 Miso3_2
L32N"e 107 L6BN_ SCPo_ @ Vi2HI0ZL13P M1~ 2
F 20T 113N D16_2
XC6SLX45 /7 100 / 150 ABig |I0_L14P_D1172
818 lloZL14NZD12T2
aro{loZL15PZ2
B0 L1 2
Ae14ioZL16P_2
e 10 L16N_ VREF_2 —L6eN_ 2
o 10_L62P_D5_ 2~
[SI0”L17N" 2 ZL62N_ D6 2|6~
Freely movable Em — 10_LB3P_2[—z—
i W13 _fio-L1eN"2 10-L63N_ 2|
within Banks 0, 1, 2 & 3 »mm‘ 0-L19P~2 10_L6%P D82 »mw
A8 fI0ZL19NT 2 107 L64N_ D_2[-452.
V40 L20rP 2 10_LE5P_INT_B_2[—te FPGA_INT_8
~i5 |I0_L2eN_ 2 10L65N_CS0_B_2[—22X
a2 I0Z121PZ2 PROGRAM_ B_ 2 (PARDRESET 1]
81> 0T LaiNT 2 10_ L4oP_ 2
w%n‘ —T22P 10”L4oN" 2
12 _lio"122N" 2 10 L41P_2

XC6SLX45 /7 100 / 150
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VME dedicated Bank

[+3.3v0]
M)
0 U9:D
U9:B e oo s———2 {vceo_3 5
c e Fe {Veco_3 10_L39P_M3LDQS_ 33 D02
e . e ot
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ADC Channel 1: AD/760 Supply
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ADC Channel 1: AD//60
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RS—2352

RS 232 Serial ports

On motherboard side UART A for Ribboncable conn
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