BMD OVERVIEW DIAGRAM
TXDC1 TXDC20

+~ +~
_|_8 e o o o o - —— —— o —— —— —— o —— —— —— o —— — — — — ——— - g
< < < <
L_= Cam on on o o o o o o e e e e o - e e e e e o e o e e - s
< < < <
a a a a
= =
£ 3 £ 3
7 e s e > - - - - - - - - o - - - o o o w0 Y m— e N
— — — —
O O O O
= =
£ 3 £ 3
= = = =
= = = =
_I__&(,_ il e )
a a a a

[ ] *NOTE* TRIG ACTIVE LOW TXDC BLOCK DIAGRAM ]

GLOBAL TRIG e GLOBAL TRIG e
TXDC _to SCROD_DATA L2 L2 TXDC_to SCROD DATA
-DATA OUT e *NOTE* Use SSTin (16MHZ) as CLK 4 L4 4 DATA IN e
DO VALID e r 4 DI VALID e

A L4
[ 4
‘- PARTAN
SRAM(256K) 7 S 6
128Kbit FLASH I||| 26
4 4
SCROD to TXDC JTAG q L6 , SCROD to TXDC_JTAG
o TEMP SENSE 2 29 |2 -TC
e W/EEPROM (1K) | X ) Y 4 TARGETX E
-TDO -TDO
-TMS DIGI_IN DIGI_OUT S
5 .
S-PINDIP SW eyl )
ADDR
“WL_CLK(2) 6
L KK T meo—t
2 2 r 2
SCROD to TXDC_DATA - - _ A r 4 ’SR_CLK o £ | SCROD _to TXDC_DATA
DATA IN % NOTE* Use SSTin (16MHZ) as CLK LSIN S| DATA OUT =
DL VALID e S z -DO_VALID e
£ TX_DATA(16)- L 16 &
2 14 FSMPLSEL(5) r 4
e RD CS(6
"RD_RS(3
L2 2
TXDC_CLK 4 r —I 4 TXDC_CLK
-SSTIn(LVDS) emm = 111)%1\1\/]1%- . -SSTIn(LVDS) emm
SMPLSI ANy MON TIME' -
DAC 'SR CLEAR SHOUT-
) 0 9
TXDC HV e RD_ENA
16 -WR_ ADDR
p 4 -WRT ENA
-WR2_ENA
MPPC & LNA 0
ol ANA_IN
TXDC RAIL VREG  fmm= Output (3V3,2V5,1V2)
TXDC HV
TXDC RAIL
High Energy Physics Group, Instr ion Development Lab Designer: KPL/PO IDLAB design #: IDL_16_010
Board: Drawn By: KPL/PO Revision: B UNIVERSITY
: BMD center Dathtercard Approved By: Gary S. Varner Vari?nt: [No Variations] 3 Of HAWAI‘I“’
Sheet Title: Block Diagram I\S/IEZI;Djte(.)f 5 8/3/2016 ANOA
2 3 4 5 [ 6 [ 7 [ 8




UNIVERSITY
of HAWAI'I’
MANOA

High Energy Physics Group
Instrumentation Development Laboratory
2505 Correa Road, Honolulu, HI 96822

Production Documentation for:

Project Name: BMD_RevB
Board Name: BMD Center Daughtercard
IDL num: IDL_16_010
Revision: B
Variant: [No Variations]

Designer: KPL/PO
Drawn by: KPL/PO
Approved by: Gary S. Varner

High Energy Physics Group, Instrumentation Development Lab Designer: KPL/PO IDLAB design #: IDL_16_010
Project name: Drawn By: KPL/PO Revision: B

BMD—ReVB Approved By: Gary S. Varner | Variant: [No Variations]
Board name: Modif. Date: 1/26/2016

BMD Center Daughtercard Shest 1 of 3

1 2 3 4 5 | 6 | 7 I




3 4 5 6 7 8
_IE € € <€ € olE | «|E |E S| =|E 2| E | S =S
ol2 Sl2 3I= 3= 3= 3= o= d|= = o|=2 |2 |2 o= o=
————————————————————————=——=—= 700mW
Analog Inputs, TargetX Side § § § § § § § § § § § § § § 280mA
{GND
1
Ul 1 NN
< [OINO I IS NN IO O | NN
TargetX [3e) 5l o) 1 €< 0 o] (2] o) ol o o i
s i §33EsBEEEEsss 20310 I
[ CH2 TGXin i RFin_2 DO_3 gg ﬂg Sls gy
/RN 2 DO_4 [57 S
[ CH3 TGXin 6| RFin_3 DO_5 e e A |
{— RFN_3 DO_6 GND
[ CH4 TGXin g RFin_4 DO_7 gg I
{— RFN_4 3 DO_8
[ CH5 TGXin 18 RFin_5 % DO_9 ;g =
{— RFN 5 g DO_10 2
[ CH6 TGXin ,}I; RFin_6 7 DO_11 ;g 5
{—13 RFN 6 3 DO_12 {73 =
[ CH7_TGXin 74] RFin_7 -é“ DO_13 123 = TX NOTES:
{—15 RFN7 % DO 14 (£ 5o ~draws 280mA, 700mW
[ CH8_TGXin 76| RFin_8 5 DO_15 = /R - All CLKs wil be generated on FPGA
RFN_8 = DO_16
= [ 17 R =] =
[ CHY TGXin RFin_9 8
{—]g RFNO & TRG_1 13
[ CHI0_TGXin 20 RFin_10 2 TRG 2 yiK
{7 REN10 2 TRG_3 47
[ CHII_TGXin RFin_11 TRG_4
53| ReNC TRG5 (93
[ CHI2 TGXin >4 RFin_12 TRG_16 16
RFN_12 ON_Timin
[ CHI3_TGXin Zg RFin_13 - ’
7 RFN_13
[ CHI4 TGXin >g| RFin_14 SIN
_ {_2'9‘ REN_14 TargetX SCLK
[ CHI5 TGXin 30 RFin_15 PCLK
{_31 R ) SHout
[ CHI6 CALIB % RFin_16
RFN_16 SmplSI_Any SmplSI_Any
mplSel_S1 SmplSel_S1
T 1081 cmp_vss mplSel 52 SmpiSel_ 52
Vdis @ Ty 7| Vdischarged 3 mplSel_S3 SmpiSel_S3
RampMON.%T%?‘p— on | RampMon [§ S mplSel_S4 SmplSel_S4
ISEL @ ? VranoRer 3 ISEL 8 mplSel_S5 SmplSel S5
Vramp O—4=>- e VrampRef || & SN SR Clear
_E 6.3V WARNING!! S E] SR Clock -
C27 Nadjp,, .. = & LHie H
00pF VadiP 124 A Z A SR_SEL =
ov luF VadiN_122] V2diP El =
GND 28 - VadjN =M RD_CS_S0 =
6 31\;11? ﬂﬂ{lﬁ close to pi 2 Eg—gg—g; &
Ramp 1981 Ramp RD_CS_S3 |
Done 9% DONE | RD_CS_S4
CLR CLR RD_CS_S5
RegCLR RegCLR
RD_ENA RD_ENA
17 RD_RS_S0 RD_RS S0
100R 58 RD_RS_$1 RD_RS S1
57] Wi RD_RS_S2 RD RS 52
125 _ R_AddrCir
UL [aYalalalalalalalalalalalalalalalalalll BAAAE=YC]
SSTin_n ZZZZZZZZZZZZZZZZZZ WR2_Ena
18 CICICICIGIOICIOIGICIGIGIGIGIOIGIONG) -
100R Ind 1921 et Ol A 10 b (200 (€20 (5] (92] (<] (s 0] (@2] [9p] [To] (@] (4]
GND
High Energy Physics Group, Instr ion Development Lab Designer: KPL/PO IDLAB design #: IDL_16_010
Board: Drawn By: KPL/PO Revision: B UNIVERSITY
BMD Center Daughtercard Approved By: Gary S. Vamer | Variant: [No Variations] Of HAWAI‘T®
Sheet Title: Modif. Date: 9/22/2016 =
TargetX Sheet 2 of 6 MANOA

I 6 [ 7




Xilinx Spartan 6(XC6SLX4-2TQG144C)
U2A RS6 U2B
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e —5 N GND ’ oV lev lley L LMIOS4ISX-5.0/NOPB : L6V
| > LI IR SC-DC DATA OUT GND 1 PWR2 1
GND} g z :— SC-DC_DO_VALID LoND GND GND T GND GND 4 GNll) -
o o e | GND Input 6V max 4 ouT zﬁbﬂvs
11(1) ° P DC-DC_TDO IN out 7
> f :: ?((::I-(SCROD_’I'DO 1) GND louF 2V5
——C 13] o —C72 16V
DC-DC_CALIB ) & TMS 10uF GND ADP3339AKCZ-2.5-R7
NERE L 1
GND GND
I PWR3
GND Input 18V max 3
IN ouT 2 1A max L1v2
1
yi GND I
——C73 GND C74 V2
10uF 10uF
16V GND  ZLDO1117GI2TA Ilév
GND GND
CALIB VPED
PWR6 >’ PED vpED
INPUT CONNECTOR 6 4
2V5<t _T_ IN ouT _T_
1INPUT 14 c108 R66 c109 | CALIB VPED NOTES:
e Mot PWR IN 16\T22uF PG 0O Ik 16V [ 220F | -VPED =0V8atup to 500mA
| o = zZZ 5 _
N TOTERIGOTH o - 19 GND EN & ADJ GND -VPED = .8(1+(R66/R67))
DC ; o . oJ~[ LD39050PUR R67
s o[T®
7k
s ol
20 o 1GND
| o =
1
GND} ® . g; GND GND
2 o
DC-SCROD_TDO ° o |24
TCK ° 22
. - 126
™S ° . CALIBRATION sV
) DC HV 100V A
NIRRIB PWR4 | [€93 IGND
1
is vee 1 50V1I100nF
GND 3 4 FB2
PAGEESI)—— ADJ HV_OUT S ; . l D> +HV
5 600Rac
2 GND B 6 JC_” JC_”’ HY
CONNECTOR NOTES: UltraVolt XS D2 1uF 1uF
-Connector resistance per pair 0.330hms GND GND beBI100-HF |00V [[0OV
-Assuming max current at 4A board to board voltage drop 1.32V
b GND
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= XXX XXX XXX
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N X x x X x VX gy A x X x X x X 1% 1x X gx X XX X x X gx X -

o X X £x X X XX X X £x X £x X X X X X X X :
?\-1 2 B DRSNS SOULE DL E OGO D NN 1. Board shall be fabricated - performace class Il as per IPC-6011 and IPC6012
o ©§$$ ?&‘; ﬂﬂgﬂgﬂ XX Laaax snon o o o §§§ s o © 2.All of bottom edge and sides edges up to 3.2mm of PCB needs to be plated with 35um copper.
7% 1x 7% 1x PSRRI Xy X o 7% & O O X 3. Silkscreen printed on both sides

= x X 1X XX g BHGX 'y s B § § T XX 4. Material: high temperature FR4 class epoxy glass rated UL94V-0. UL symbol and rating shall be marked farside
S =2 s X CORY s W o % B PSP a% 5 35um copper for external and internal layers
<3 :> (% 7% ey £x X x XL § £ g;’g 2 §§ - Must be RoHS compliant and survive a lead-free assembly max reflow of 260 deg C (5 passes)
To D x & (&; % o “x (%; PR Q0 Td rating: >340 deg C

3 s SRRy oo f % o 6o o © DTG, Tg = 150 deg C (min) | " |

S 7% 7% % £ 5 £ % X 23 £ 5. Solder mask: SMOBC per IPC-SM-840C, class T must be Rohs compliant, 0.001" max measured over bare copper plating,

— £ x x x £x must clear all lands as indicated on gerber solder mask layers, color= GREEN

S : SOOI o6 @ g og “ O o og %%ﬁ SRR S J y

™ £x <X Kg MO X £x 22 < & g %{3 W{; %} £ §§ F B oo B0 £ 6. Finish: electro-less nickel immersion gold (ENIG), 0.05-0.125um Au over 3-6um Ni - over bare copper only

X X X XX Z X X X X X X -
x $x 2:;{;;%; % X K OO0 £ T K X = £ £ 7. Solderability test: Category 2 of J-STD-003
TR X X X Vv £ - . . . .
v v EITLILILPEILEILEEEEELITLIELI IRy v WWMCWWV EEEETLETLTEETELITELITEERVIPS E-3:5: O 8. Finished boards shall not have nicks, scratches, voids, exposed copper, poor platlng or misdrilled holes
4\ 2 9. All holes sizes are after plating
> = 133. 20mm > = 10. PCB manufacturer may add copper thieving as needed to improve manufacturability,
3. 40mm 3. 40mm thieving to be 0.030" round pads at 0.050" spacing.

Table 1a: Layer Stack Details for IDL_16_010 Rev.B (Imperial Units)
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Table 2: NC Drill Details for IDL_16_010 Rev.B

Table 1b: Layer Stack Details for IDL_16_010 Rev.B (Metric Units)
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' Symbol |Hit Count |[Finished Hole Size Hole Type |Hole Length

39.37/mil (1.000mm)
50.00mil (1.270mm)
100.00mil <(2.540mm)
45.28mil (1.150mm>
66.93mil (1.700mm>
70.00m1l <1./778mm>
33.00mil <0.838mm>
9.84mil (0.250mm>
19.69mil (0.500mm>

X 0 0 ¢

78.74mi11 (2.000mm)

o dXJ

12.00mi1l1 (0. 305mm>

____—

Slot detfinitions : Rout Path Length =

Calculated from tool start centre position to tool end centre position.

Hole Length = Rout Path Length + Tool Size = Slot length as defined in the PCB layout

11.
12.
13.
14.
195.
16.
17.

18.

Thieving will have a minimum of 0.100" clearance from existing copper and should not be placed under surface mounted devices
PCB manufacturer may use tear drops to improve annular rings as long as DRC rules are followed

All via connections to power and ground planes are solid

All unconnected pads on inner signal layers are removed

All finished boards are to be 100% electrically tested

Unless otherwise indicated, all linear toleracnes shall be XX. X +/-0.2mm and XX. XX +/- 0.1mm

Gerber file GM1 shows board outline (milling line)

Table 1 shows Layer stack details

Gerber files GTP ans DBP shows stencil cut out, stencil should be flat with no bent tabs on sides.
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